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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors

Evaluation of the Relationship 
Between Maxillary Sinus Pathologies 
and Odontogenic Factors by Cone Beam 
Computed Tomography
Maksiller Sinüs Patolojileri ile 
2GRQWRMHQLN�)DNW|UOHU�$UDVÕQGDNL�
øOLúNLQLQ�.RQLN�,úÕQOÕ�%LOJLVD\DUOÕ�
7RPRJUDIL�LOH�'H÷HUOHQGLULOPHVL

ÖZ
Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
DPDoOD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUDILQLQ� �.,%7��
NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
dDOÕúPDPÕ]GD�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL�$÷Õ]� 'Lú� YH� dHQH� 5DG\RORMLVL�$QDELOLP�'DOÕ
QD� oHúLWOL�
QHGHQOHUOH� EDúYXUDQ� ���� KDVWDQÕQ� .,%7� J|U�QW�OHUL� MS 
SDWRORMLVL�YDUOÕ÷Õ�LOH�RGRQWRMHQLN�IDNW|UOHU�DUDVÕQGDNL�LOLúNL\L�
EHOLUOHPHN� DPDFÕ\OD� UHWURVSHNWLI� RODUDN� WDUDQPÕúWÕU�� MS 
SDWRORMLOHUL�� PXNR]DO� NDOÕQODúPD�� PXNXV� UHWDQVL\RQ� NLVWL��
VLQ�]LW�� SROLS� YH� DQWUROLWWLU�� 6LQ�V�PXNR]D� NDOÕQOÕ÷Õ� ��PP�
veya daha fazla olan vakalar patolojik olarak kabul edildi. 
Odontojenik faktörler; kronik apikal lezyon, marjinal kemik 
ND\EÕ��RUR�DQWUDO�ILVW�O��UHVWRUDWLI�X\JXODPDODU��NDQDO�WHGDYL-
VL�� LPSODQW�� J|P�O�� GLú� YH� UH]LG�HO� N|N� RODUDN� EHOLUOHQGL��
9HULOHULQ�DQDOL]LQGH�6366�NXOODQÕOGÕ�YH�P < 0.05 istatistiksel 
RODUDN�DQODPOÕ�NDEXO�HGLOGL�

Bulgular: 
MS� SDWRORMLVL� SUHYDODQVÕ� ���� KDVWDQÕQ� ���
VLQGH����� LGL��
+HU���MS’WH�GH�HQ�VÕN�J|U�OHQ�MS�SDWRORMLVL�PXNR]DO�NDOÕQ-
ODúPD\GÕ�� (Q� QDGLU� MS� SDWRORMLVL� DQWUROLW� LGL�� 6D÷� MS 
SDWRORMLVL�FLQVL\HWH�J|UH�IDUNOÕOÕN�J|VWHULUNHQ��p = 0.02), sol 
MS� SDWRORMLVL� LOH� FLQVL\HW� DUDVÕQGD� LOLúNL� \RNWX� �p = 0.1). 
2GRQWRMHQLN� IDNW|UOHU� ���� KDVWDGD� ������PHYFXWWX��+HP�
odontojenik faktörler hem de MS patolojileri olan 175 hasta 
�������� YDUGÕ�� 0XNR]DO� NDOÕQODúPD� LOH� kronik periapikal 
SHULRGRQWLWLV�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV-
\RQ� YDUGÕ� �p  � �������� 6LQ�]LW� LOH� RURDQWUDO� LOLúNL� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� EXOXQGX� �p = 
���������$QWUROLW�LOH�UH]LG�HO�N|N�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�EXOXQGX��p = 0.04).

Sonuç: 
3HULRGRQWDO�KDVWDOÕNODU��NURQLN�DSLNDO�SHULRGRQWLWLV��UHVWRUD��
WLI�LúOHPOHU��MS�E|OJHVLQH�\DNÕQ�UH]LG�HO�N|NOHU�MS patolo-
MLOHUL�LOH�LOLúNLOLGLU��'�ú�N�UDG\DV\RQ�GR]X�YH�\�NVHN�X]D\-
VDO�o|]�Q�UO�÷��LOH�.,%7��PDNVLOOHU�VLQ�]LW�SDWRORMLOHULQGH�
RGRQWRMHQLN�HWL\RORMLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�RODELOLU�

Anahtar Sözcükler:
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��0DNVLOOHU�VLQ�V��
Patoloji, Odontojenik faktörler

INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
V�GDLO\�SUDFWLFH��06�GLVHDVHV�
caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 
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evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e). DOI:  
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Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 

cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors

ÖZ
Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
DPDoOD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUDILQLQ� �.,%7��
NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
dDOÕúPDPÕ]GD�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL�$÷Õ]� 'Lú� YH� dHQH� 5DG\RORMLVL�$QDELOLP�'DOÕ
QD� oHúLWOL�
QHGHQOHUOH� EDúYXUDQ� ���� KDVWDQÕQ� .,%7� J|U�QW�OHUL� MS 
SDWRORMLVL�YDUOÕ÷Õ�LOH�RGRQWRMHQLN�IDNW|UOHU�DUDVÕQGDNL�LOLúNL\L�
EHOLUOHPHN� DPDFÕ\OD� UHWURVSHNWLI� RODUDN� WDUDQPÕúWÕU�� MS 
SDWRORMLOHUL�� PXNR]DO� NDOÕQODúPD�� PXNXV� UHWDQVL\RQ� NLVWL��
VLQ�]LW�� SROLS� YH� DQWUROLWWLU�� 6LQ�V�PXNR]D� NDOÕQOÕ÷Õ� ��PP�
veya daha fazla olan vakalar patolojik olarak kabul edildi. 
Odontojenik faktörler; kronik apikal lezyon, marjinal kemik 
ND\EÕ��RUR�DQWUDO�ILVW�O��UHVWRUDWLI�X\JXODPDODU��NDQDO�WHGDYL-
VL�� LPSODQW�� J|P�O�� GLú� YH� UH]LG�HO� N|N� RODUDN� EHOLUOHQGL��
9HULOHULQ�DQDOL]LQGH�6366�NXOODQÕOGÕ�YH�P < 0.05 istatistiksel 
RODUDN�DQODPOÕ�NDEXO�HGLOGL�

Bulgular: 
MS� SDWRORMLVL� SUHYDODQVÕ� ���� KDVWDQÕQ� ���
VLQGH����� LGL��
+HU���MS’WH�GH�HQ�VÕN�J|U�OHQ�MS�SDWRORMLVL�PXNR]DO�NDOÕQ-
ODúPD\GÕ�� (Q� QDGLU� MS� SDWRORMLVL� DQWUROLW� LGL�� 6D÷� MS 
SDWRORMLVL�FLQVL\HWH�J|UH�IDUNOÕOÕN�J|VWHULUNHQ��p = 0.02), sol 
MS� SDWRORMLVL� LOH� FLQVL\HW� DUDVÕQGD� LOLúNL� \RNWX� �p = 0.1). 
2GRQWRMHQLN� IDNW|UOHU� ���� KDVWDGD� ������PHYFXWWX��+HP�
odontojenik faktörler hem de MS patolojileri olan 175 hasta 
�������� YDUGÕ�� 0XNR]DO� NDOÕQODúPD� LOH� kronik periapikal 
SHULRGRQWLWLV�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV-
\RQ� YDUGÕ� �p  � �������� 6LQ�]LW� LOH� RURDQWUDO� LOLúNL� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� EXOXQGX� �p = 
���������$QWUROLW�LOH�UH]LG�HO�N|N�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�EXOXQGX��p = 0.04).

Sonuç: 
3HULRGRQWDO�KDVWDOÕNODU��NURQLN�DSLNDO�SHULRGRQWLWLV��UHVWRUD��
WLI�LúOHPOHU��MS�E|OJHVLQH�\DNÕQ�UH]LG�HO�N|NOHU�MS patolo-
MLOHUL�LOH�LOLúNLOLGLU��'�ú�N�UDG\DV\RQ�GR]X�YH�\�NVHN�X]D\-
VDO�o|]�Q�UO�÷��LOH�.,%7��PDNVLOOHU�VLQ�]LW�SDWRORMLOHULQGH�
RGRQWRMHQLN�HWL\RORMLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�RODELOLU�

Anahtar Sözcükler:
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��0DNVLOOHU�VLQ�V��
Patoloji, Odontojenik faktörler

INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
V�GDLO\�SUDFWLFH��06�GLVHDVHV�
caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 
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evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e).

Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 

cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors

ÖZ
Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
DPDoOD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUDILQLQ� �.,%7��
NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
dDOÕúPDPÕ]GD�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL�$÷Õ]� 'Lú� YH� dHQH� 5DG\RORMLVL�$QDELOLP�'DOÕ
QD� oHúLWOL�
QHGHQOHUOH� EDúYXUDQ� ���� KDVWDQÕQ� .,%7� J|U�QW�OHUL� MS 
SDWRORMLVL�YDUOÕ÷Õ�LOH�RGRQWRMHQLN�IDNW|UOHU�DUDVÕQGDNL�LOLúNL\L�
EHOLUOHPHN� DPDFÕ\OD� UHWURVSHNWLI� RODUDN� WDUDQPÕúWÕU�� MS 
SDWRORMLOHUL�� PXNR]DO� NDOÕQODúPD�� PXNXV� UHWDQVL\RQ� NLVWL��
VLQ�]LW�� SROLS� YH� DQWUROLWWLU�� 6LQ�V�PXNR]D� NDOÕQOÕ÷Õ� ��PP�
veya daha fazla olan vakalar patolojik olarak kabul edildi. 
Odontojenik faktörler; kronik apikal lezyon, marjinal kemik 
ND\EÕ��RUR�DQWUDO�ILVW�O��UHVWRUDWLI�X\JXODPDODU��NDQDO�WHGDYL-
VL�� LPSODQW�� J|P�O�� GLú� YH� UH]LG�HO� N|N� RODUDN� EHOLUOHQGL��
9HULOHULQ�DQDOL]LQGH�6366�NXOODQÕOGÕ�YH�P < 0.05 istatistiksel 
RODUDN�DQODPOÕ�NDEXO�HGLOGL�

Bulgular: 
MS� SDWRORMLVL� SUHYDODQVÕ� ���� KDVWDQÕQ� ���
VLQGH����� LGL��
+HU���MS’WH�GH�HQ�VÕN�J|U�OHQ�MS�SDWRORMLVL�PXNR]DO�NDOÕQ-
ODúPD\GÕ�� (Q� QDGLU� MS� SDWRORMLVL� DQWUROLW� LGL�� 6D÷� MS 
SDWRORMLVL�FLQVL\HWH�J|UH�IDUNOÕOÕN�J|VWHULUNHQ��p = 0.02), sol 
MS� SDWRORMLVL� LOH� FLQVL\HW� DUDVÕQGD� LOLúNL� \RNWX� �p = 0.1). 
2GRQWRMHQLN� IDNW|UOHU� ���� KDVWDGD� ������PHYFXWWX��+HP�
odontojenik faktörler hem de MS patolojileri olan 175 hasta 
�������� YDUGÕ�� 0XNR]DO� NDOÕQODúPD� LOH� kronik periapikal 
SHULRGRQWLWLV�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV-
\RQ� YDUGÕ� �p  � �������� 6LQ�]LW� LOH� RURDQWUDO� LOLúNL� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� EXOXQGX� �p = 
���������$QWUROLW�LOH�UH]LG�HO�N|N�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�EXOXQGX��p = 0.04).

Sonuç: 
3HULRGRQWDO�KDVWDOÕNODU��NURQLN�DSLNDO�SHULRGRQWLWLV��UHVWRUD��
WLI�LúOHPOHU��MS�E|OJHVLQH�\DNÕQ�UH]LG�HO�N|NOHU�MS patolo-
MLOHUL�LOH�LOLúNLOLGLU��'�ú�N�UDG\DV\RQ�GR]X�YH�\�NVHN�X]D\-
VDO�o|]�Q�UO�÷��LOH�.,%7��PDNVLOOHU�VLQ�]LW�SDWRORMLOHULQGH�
RGRQWRMHQLN�HWL\RORMLQLQ�EHOLUOHQPHVLQH�\DUGÕPFÕ�RODELOLU�

Anahtar Sözcükler:
.RQLN�ÕúÕQOÕ�ELOJLVD\DUOÕ�WRPRJUDIL��0DNVLOOHU�VLQ�V��
Patoloji, Odontojenik faktörler

INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
V�GDLO\�SUDFWLFH��06�GLVHDVHV�
caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 
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evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e).

Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 

cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors
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%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
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VLQ�]LW�� SROLS� YH� DQWUROLWWLU�� 6LQ�V�PXNR]D� NDOÕQOÕ÷Õ� ��PP�
veya daha fazla olan vakalar patolojik olarak kabul edildi. 
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ND\EÕ��RUR�DQWUDO�ILVW�O��UHVWRUDWLI�X\JXODPDODU��NDQDO�WHGDYL-
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Bulgular: 
MS� SDWRORMLVL� SUHYDODQVÕ� ���� KDVWDQÕQ� ���
VLQGH����� LGL��
+HU���MS’WH�GH�HQ�VÕN�J|U�OHQ�MS�SDWRORMLVL�PXNR]DO�NDOÕQ-
ODúPD\GÕ�� (Q� QDGLU� MS� SDWRORMLVL� DQWUROLW� LGL�� 6D÷� MS 
SDWRORMLVL�FLQVL\HWH�J|UH�IDUNOÕOÕN�J|VWHULUNHQ��p = 0.02), sol 
MS� SDWRORMLVL� LOH� FLQVL\HW� DUDVÕQGD� LOLúNL� \RNWX� �p = 0.1). 
2GRQWRMHQLN� IDNW|UOHU� ���� KDVWDGD� ������PHYFXWWX��+HP�
odontojenik faktörler hem de MS patolojileri olan 175 hasta 
�������� YDUGÕ�� 0XNR]DO� NDOÕQODúPD� LOH� kronik periapikal 
SHULRGRQWLWLV�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�DQODPOÕ�ELU�NRUHODV-
\RQ� YDUGÕ� �p  � �������� 6LQ�]LW� LOH� RURDQWUDO� LOLúNL� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� ELU� NRUHODV\RQ� EXOXQGX� �p = 
���������$QWUROLW�LOH�UH]LG�HO�N|N�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�EXOXQGX��p = 0.04).
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INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
V�GDLO\�SUDFWLFH��06�GLVHDVHV�
caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 
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evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e).

Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 

cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors

ÖZ
Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
DPDoOD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUDILQLQ� �.,%7��
NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
dDOÕúPDPÕ]GD�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWH-
VL�$÷Õ]� 'Lú� YH� dHQH� 5DG\RORMLVL�$QDELOLP�'DOÕ
QD� oHúLWOL�
QHGHQOHUOH� EDúYXUDQ� ���� KDVWDQÕQ� .,%7� J|U�QW�OHUL� MS 
SDWRORMLVL�YDUOÕ÷Õ�LOH�RGRQWRMHQLN�IDNW|UOHU�DUDVÕQGDNL�LOLúNL\L�
EHOLUOHPHN� DPDFÕ\OD� UHWURVSHNWLI� RODUDN� WDUDQPÕúWÕU�� MS 
SDWRORMLOHUL�� PXNR]DO� NDOÕQODúPD�� PXNXV� UHWDQVL\RQ� NLVWL��
VLQ�]LW�� SROLS� YH� DQWUROLWWLU�� 6LQ�V�PXNR]D� NDOÕQOÕ÷Õ� ��PP�
veya daha fazla olan vakalar patolojik olarak kabul edildi. 
Odontojenik faktörler; kronik apikal lezyon, marjinal kemik 
ND\EÕ��RUR�DQWUDO�ILVW�O��UHVWRUDWLI�X\JXODPDODU��NDQDO�WHGDYL-
VL�� LPSODQW�� J|P�O�� GLú� YH� UH]LG�HO� N|N� RODUDN� EHOLUOHQGL��
9HULOHULQ�DQDOL]LQGH�6366�NXOODQÕOGÕ�YH�P < 0.05 istatistiksel 
RODUDN�DQODPOÕ�NDEXO�HGLOGL�
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���������$QWUROLW�LOH�UH]LG�HO�N|N�DUDVÕQGD�LVWDWLVWLNVHO�RODUDN�
DQODPOÕ�ELU�NRUHODV\RQ�EXOXQGX��p = 0.04).
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INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
V�GDLO\�SUDFWLFH��06�GLVHDVHV�
caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 

evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e).
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Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 

cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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ABSTRACT
Objectives:
The aim of this study is to determine the odontogenic factors that can cause maxillary 
sinus (MS) pathologies and to evaluate the usability of cone beam computed tomography 
(CBCT) for this purpose.

Material and Methods: 
In our study, CBCT images of 200 patients who applied to the Department of Oral and 
Maxillofacial Radiology of Akdeniz University Faculty of Dentistry for various reasons 
were retrospectively scanned to determine the relationship between the presence of  MS  
pathology and odontogenic factors. MS pathologies; mucosal thickening, mucus reten-
tion cyst, sinusitis, polyp and anthrolite. Cases with a sinus mucosa thickness of 2 mm or 
more were considered pathological. Odontogenic factors; chronic apical lesion, marginal 
bone loss, oro-antral fistula, restorative applications, root canal treatment, implant, 
impacted tooth and residual root. SPSS was used in the analysis of the data and P < 0.05 
was considered statistically significant.

Results: 
The prevalence of MS pathology was 96% in 192 of 200 patients. The most common MS 
pathology in both MSs was mucosal thickening. The most rare MS pathology was antrolite. 
While right MS pathology differed according to gender (p = 0.02), there was no relationship 
between left MS pathology and gender (p = 0.1). Odontogenic factors were present in 182 
patients (91%). There were 175 patients (87.5%) with both odontogenic factors and MS 
pathologies. There was a statistically significant correlation between mucosal thickening and 
chronic periapical periodontitis (p = 0.004). A statistically significant correlation was found 
between sinusitis and oroantral relationship (p = 0.0001). A statistically significant correlation 
was found between anthrolite and residual root (p = 0.04).

Conclusion: 
Periodontal diseases, chronic apical periodontitis, restorative procedures, residual roots 
close to theMS region are associated with MS pathologies. With its low radiation dose 
and high spatial resolution, CBCT can help determine the odontogenic etiology in maxil-
lary sinusitis pathologies.

Key Words: 
Cone-beam computed tomography, Maxillary sinus, Pathology, Odontogenic factors
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Amaç: 
%X� oDOÕúPDQÕQ� DPDFÕ� PDNVLOOHU� VLQ�V� �MS) patolojilerine 
neden olabilecek odontojenik faktörleri belirlemek ve bu 
DPDoOD� NRQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ� WRPRJUDILQLQ� �.,%7��
NXOODQÕODELOLUOL÷LQL�GH÷HUOHQGLUPHNWLU�
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INTRODUCTION 
7KH�PD[LOODU\�VLQ�V��+LJKPRUH
V�VSDFH��DQWUXP���MS) is the 
largest of the four paranasal sinuses and is in close anatomi-
cal relationship with the maxillary teeth (1). Disorders due 
to inflammatory lesions in the MSs are among the most 
FRPPRQ�DLOPHQWV�LQ�D�GHQWLVW
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caused by odontogenic factors constitute a very diverse 
group. Pulp disease, inflammatory lesions in periapical 
tissues, periodontium disease, complications of endodontic 
treatment and surgical treatment may cause MS pathologies 
(2-4). 

The proximity of the teeth and MSs is believed to facilitate 
the spread of odontogenic infections through the bone of the 
alveolar process or directly as a result of a discontinuity at 
the sinus floor (5). Posterior maxillary premolars, molars, 
and to a lesser extent canines are anatomically close to the 
floor of the MS, and the roots of the maxillary posterior 
teeth are mostly located within the sinus (2). It is important 
to understand this close relationship in order to make the 
differential diagnosis of MS pathologies and to apply the 
correct treatment, odontogen-induced effects as the source 
of the discomfort.

Radiographic evaluation is the main diagnostic method 
used to reveal the relationship between periapical lesion and 
maxillary sinusitis, in addition to the anamnesis and clinical 
findings used to detect the pathological changes caused by 
odontogenous pathogens at the base of the MS (6). 
Multi-plane images obtained with cone-beam computed 
tomography (CBCT) provide radiologists with the opportu-
nity to examine the entire volume of the image obtained and 
the anatomical variations and abnormalities that may be 
present in the image volume (7). MS pathologies, sinus 
septums, exocytosis, periapical lesions expanding to the MS 
can be diagnosed with CBCT. Also CBCT is a reliable 
radiography method in the evaluation of the size and 
borders of the sinus lesion, the condition of the sinus wall 
and the ostium (8).

The aim of this study is to evaluate the relationship between 
odontogenic factors and MS pathologies on the images of 
the CBCT device in patients with radiographic findings of 
MS pathology.

MATERIALS and METHODS
This study was conducted in accordance with the Principles 
RI�WKH�'HFODUDWLRQ�RI�+HOVLQNL�DQG�HWKLFDO�FRPSOLDQFH�ZDV�
obtained by the Akdeniz University Faculty of Medicine 
Clinical Research Ethics Committee before starting the 
VWXG\��'HFLVLRQ�QR��.$(.�������

Data collection
In the study, 400 MS CBCT images of 200 patients obtained 
for various reasons at Akdeniz University Faculty of 
Dentistry between January 2022 and January 2023 were 
evaluated retrospectively. The specified exclusion criteria 
were applied for the study: Images that do not allow optimal 

evaluation of the sinuses; metal and movement artefacts; 
WUDXPD� FDVHV�� ERQH� GLVHDVHV� �)LEURXV� G\VSODVLD�� 3DJHW
V�
Disease, Osteoporosis); hypoplastic sinuses; Patients under 
16 years of age were excluded because of benign or malig-
nant neoplasms of bone and incomplete formation of the 
MS. The anamnesis information of the patients was 
obtained with the Metasoft Dentasist program (version 
���������(VNLúHKLU��7XUNH\��

Acquisition and interpretation of images
CBCT images were acquired by the same X-ray technician 
with the Veraview X800 CBCT device (J. Morita Mfg. 
&RUS���.\RWR��7RN\R��-DSDQ��DFFRUGLQJ�WR�WKH�PDQXIDFWXU-
HU
V�LQVWUXFWLRQV��LPDJH�ILHOG����[���[�����������P$�����NY3�
and 35.8 sec). Scans were analyzed using i-Dixel (Version 
2.3.6.1 J Morita Mfg. Corp.) software. All CBCT images 
were evaluated independently by 2 researchers who are 
experts in dental radiology on the same LED monitor, 
approximately 40-50 cm from the monitor, in a dimly lit 
room and with appropriate tonal adjustments. Up to ten 
CBCT images per day were evaluated by the investigators 
to prevent investigator fatigue.
 
Age and gender information of 200 patients included in the 
evaluation were entered. In the radiographic evaluation of 
the MSs, 1 mm thick axial, coronal and sagittal sections; 
MSs with air-filled, hypodense/radiolucent appearance, 
completely clean borders, or sinuses with Schneider mem-
EUDQH�WKLFNQHVV����PP�ZHUH�UHFRUGHG�DV�KHDOWK\�������5DGLR-
graphic changes were recorded in 5 groups as mucosal thick-
ening, mucus retention cyst, sinusitis, polyp and anthrolite. 
Right and left were recorded separately for each MS.

CBCT sections matching the posterior maxillary region in 
sagittal and coronal planes were scanned, follow-up 
findings of teeth (premolar and molar) were investigated, 
and the numbers of etiological teeth were recorded. The 
variables determined as odontogenic factors were collected 
under 8 groups: chronic apical lesion, marginal bone loss, 
oro-antral fistula, restorative applications, root canal 
treatment, implant, impacted tooth and residual root.

Statistical analysis
Statistical analysis of the data was performed with the IBM 
SPSS Statistics (Version 22.0. Armonk, NY: IBM Corp, 
USA) program. The assumption of normality of the data 
was evaluated by Shapiro Wilk. Data were expressed as 
mean±standard deviation, number, and percentage. Pearson 
chi-square test was used in the analysis of possible differ-
ences between groups and P < 0.05 was considered signifi-
cant.

RESULTS
In our study, 103 (51.5%) of the patients were female, 97 
(48.5%) were male, and the mean age was 43.53 ± 19.18 
years. The prevalence of MS pathology was 96% in 192 of 
200 patients. There was a correlation between right and left 

MS pathologies (p = 0.001). Table 1 shows the distribution 
and lateralization of maxillary sinus pathologies according 
to the type of pathology. 

Table 1. Type and lateralization of MS pathology.

The most common MS pathology in both MSs was mucosal 
thickening. The most rare MS pathology was antrolite. In 
both MSs, 4 patients had both mucosal thickening and 
polypoid structure. While both mucosal thickening and 
anthrolite were observed in 5 patients in the right MS, it was 
observed at a higher rate (8 patients) in the left MS. Both 
mucosal thickening and antrolite were observed in the right 
MS at a rate of 1% (2 patients).

The most common pathology of the right maxillary sinus in 
both men and women was mucosal thickening and sinusitis, 
while antrolith was the most rare pathology (Table 2a).

Table 2a. Distribution of MS pathology on the right side by gender according to 
Pearson correlation significance tests.

While mucosal thickening in the right MS was more 
common in women, sinusitis and polypoid structure were 
more common in men. 

The most common pathology of the left MS in both men and 
women was mucosal thickening and sinusitis (Figure 1).  

Figure 1. CBCT sagittal image view of mucosal thickening in the MS (white 
arrow)

While the most rare pathology in men was anthrolite, the 
least amount of mucus retention cyst was seen in women 
(Figure 2).

Figure 2. Various MS pathologies on CBCT images. A. Mucus retention cyst 
(white Arrow) B. Anthrolite (white Arrow)

Looking at Tables 2a and 2b, while right MS pathology differed 
according to gender (p = 0.02), there was no significant relation-
ship between left MS pathology and gender (p = 0.1).

Table 2b. Distribution of MS pathology on the left side by gender according to 
Pearson correlation significance tests.

Odontogenic factors were present in 182 patients (91%). 
Odontogenic factors were observed in 92 male and 90 
female patients. Table 3 shows the distribution of odonto-
genic factors by lateralization.

Table 3. Distribution of odontogenic factors and their lateralization.

Restorative treatments and marginal bone loss were the 
most common odontogenic factors on both sides. While 
chronic apical periodontitis was observed at a higher rate 
(22.5%) on the left side, marginal bone loss was more on the 
right side. Oroantral relationship and residual root were the 
rarest odontogenic factors on both sides.

Odontogenic factors were found in 182 (91%) patients, while 
MS pathology was observed in 192 patients (96%). 175 patients 
(87.5%) with both odontogenic factors and MS pathologies 
were detected. 400 hemimaxillae were analyzed in this study. 
There was a statistically significant correlation between muco-
sal thickening and chronic periapical periodontitis (p = 0.004). 
A statistically significant correlation was found between sinus-
itis and oroantral relationship (p = 0.0001). A statistically signif-
icant correlation was found between anthrolite and residual root
(p = 0.040)  (Tables 4a, 4c, and 4e).

Table 4a Relationship betwen mucous thickening and odontogenic factors.

Table 4b Relationship betwen mucous retantion cyst and odontogenic factors.

Table 4c Relationship betwen sinusitis and odontogenic factors.

Mucosal thickening in the MS was most common in restor-
ative procedures (29%) and in patients with marginal bone 
loss (22.5%), while the lowest rate was observed in patients 
with oronantral relationship (0.25%).

The highest rate of mucus retention cyst was found in 
patients with marginal bone loss, but no significant relation-
ship was found between mucus retention cyst and any odon-
togenic factor (P > 0.05).

Looking at Tables 4c and 4d, sinusitis and polypoid struc-
ture were mostly found in patients who underwent restor-

ative intervention and marginal bone lost. While there was a 
statistically significant correlation between sinusitis and 
oroantral relationship (p = 0.0001), no relationship was 
observed between polypoid structure and odontogenic 
factors.

Table 4d Relationship betwen polypoid structure and odontogenic factors.

Table 4e shows the relationship between anthelmintic and 
odontogenic factors. Anthrolite was present at the highest 
rate in patients undergoing restorative procedures. There 
was a statistically significant correlation between anthrolite 
and residual root (p = 0.04).

Table 4e Relationship betwen anthrolit and odontogenic factors.

DISCUSSION
This study set out to investigate the effects of various odon-
togenic factors on MS pathologies. In the literature, the 
relationship between odontogenic factors and sinus pathol-
ogies has been described in detail, and it has been empha-
sized that pathogens of odontogenic origin may cause 
deterioration in Schneider membrane integrity (10,11). We 
evaluated the possible effects of dental factors such as the 
presence of periapical lesions, periodontal bone loss, restor-
ative procedures, root canal treatment, missing and impact-
ed teeth, oroantral relationship, presence of implants and 
residual roots on the MSs and their relationship with pathol-
ogies. Both odontogenic factors and (13-15) pathology are 
present in 87.5% of the patients. This finding was consistent 
with a computed tomography study showing that approxi-
mately 71-86% of sinus infections have an odontogenic 
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cause (12). According to previous studies (13-15) MS 
pathologies had a definite odontogenic cause, with apical 
periodontitis accounting for 83% of all cases. Moreover, the 
prevalence of other sinus disorders such as mucosal thick-
ening, mucus retention cyst, and odontogenic maxillary 
sinusitis ranges from 8% to 29%, 2-36%, and 10-86%, 
respectively. 
The most common (13-15) pathology in our study was mucosal 
thickening with a prevalence of 62/63% (right/left side). A 
number of studies (16-18) have reported prevalence rates of 
sinus mucosal thickening ranging from 37% to 62%. 

This inconsistency between studies can be attributed to the use 
of different diagnostic criteria (> 1, > 2, > 3 mm) in the literature 
in the evaluation of pathological radiographic mucosal thicken-
ing. Other explanations are likely due to the difference in 
indications for the CBCT scans included in the study and ethnic 
differences between the populations studied (19). 

In the study of Bozdemir et al. (20) 6.5% sinusitis, 22/20.6% 
(right/left) mucus retention cyst and polypoid structure, 
0.3/1.3% (right/left) anthrolite were observed. Our results are 
compatible with this study only in terms of anthrolite ratio. In 
this study, the prevalence of sinusitis was higher (13.5/10.5%) 
and the polypoid structure was found to be less (7/5.5%). In the 
same study, there was a significant difference between the sexes 
(p = 0.02), and men (53.5%) had more sinus pathology than 
women (46.5%). Bajoria et al. (21) and Turfe et al. (22) found 
higher rates of maxillary sinus pathology in men, while Saibene 
et al. (23) and Arias-Irimia et al. (24) observed that women had 
more pathology. In our study, we found that right MS pathology 
differed according to gender (p = 0.02), and there was no 
relationship between left MS pathology and gender (p = 0.1).
In our study, the percentage of patients with sinus findings 
(96%) in CBCT examinations was determined by Ritter et al. 
(25) and Panzera et al. f(26) ound higher.
 
The main reasons for the differences in our study may be due to 
the patient population or the different sensitivity of CBCT 
devices for soft tissues. Various CBCT devices have flat panel 
detectors of various sizes, and the geometry of large area detec-
tors is more likely to be hit by scattered photons. Therefore, the 
extent of the distorting effect of scattered radiation differs 
between CBCT device. It is well known that dispersion reduces 
soft tissue contrast (27). Therefore, the inclusion and exclusion 
criteria should be reviewed and patients with very large metallic 
restorations may need to be excluded (28). 

Maillet et al. (29) in their study, they found a 75% prevalence of 
maxillary sinusitis associated with dental conditions. We found 
this rate much lower (13.1%). In the study of Bajoria et al. (21) 
sinusitis was found at a rate of 5.1% in patients with periodonti-
tis, while this rate was found to be 3.5% in our study. In another 
study (21) 1.4% of patients with chronic periapical periodontitis 
were seen, which is consistent with our results.
The majority of previous studies (30-32) reported a positive 
relationship between periapical lesions and mucosal thickening, 
despite some adverse results (17,33). Our study shows that 

there is a positive correlation between the prevalence of muco-
sal thickening in the MS and the presence of periapical lesions 
(p = 0.004). There are limited studies investigating periodontal 
bone loss and mucosal thickening, and they have shown that 
there is no relationship between mucosal thickening and 
periodontal bone loss (34,35).

In our literature review, we came across a study investigating 
the relationship between restorative procedures and maxillary 
sinusitis. Connor et al. (36) evaluated the relationship between 
dental restorations and MS diseases in their computed tomogra-
phy (CT) study on 330 MSs in 165 patients with inflammatory 
sinus disease. As a result, they found that dental restorations 
were not associated with MS pathologies, but were associated 
with mucosal thickening. In our study, although we found the 
incidence of restorative procedures to be high in patients, we 
did not find any association with MS pathologies. Finding 
different results with ours, Connor et al. (36) While they evalu-
ated only dental restorations as an odontogenic factor in their 
CT study on patients with sinusitis, the evaluation of many 
odontogenic factors in our study may be the reason for the 
difference between the 2 studies. 

CONCLUSION
The findings of our study have proven that the evaluation of 
maxillary posterior region pathologies in the diagnosis of MS 
pathology is important in terms of the course of the disease and 
treatment planning. Since there may be a relationship between 
odontogenous MS pathology, 3D imaging methods are needed 
in order to diagnose the cases correctly and not be overlooked. 
CBCTs with high spatial resolution can be used as an imaging 
method in illuminating cases of MS pathology of odontogenic 
origin.
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Amaç:
%X�oDOÕúPDGD�JHOHQHNVHO� úÕUÕQJD� LUULJDV\RQXQGD�NXOODQÕODQ�oHúLWOL� LUULJDV\RQ�VRO�V\RQ-
ODUÕQÕQ�N|N�NDQDOÕQÕQ� DSLNDO� NÕVPÕQGD�KD]ÕUODQDQ�ELU� ROXNWDQ�NDOVL\XP�KLGURNVLW� �.+��
PHGLNDPDQÕQÕ�X]DNODúWÕUPD�HWNLQOLNOHUL�GH÷HUOHQGLULOPLúWLU����
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ABSTRACT
Objectives:
,Q�WKLV�VWXG\��WKH�FDOFLXP�K\GUR[LGH��&+��UHPRYDO�HIILFLHQ-
F\�RI�YDULRXV� LUULJDWLRQ�VROXWLRQV�XVHG�ZLWK� WKH� WUDGLWLRQDO�
V\ULQJH�PHWKRG�IURP�WKH�URRW�FDQDO�ZDV�HYDOXDWHG�

Material and Methods:
����VLQJOH�URRWHG��H[WUDFWHG�KXPDQ�WHHWK�ZHUH�VHOHFWHG��7KH�
FURZQV�ZHUH�UHPRYHG��DQG�WKH�FDQDO�OHQJWK�ZDV�VWDQGDUG-
L]HG��7KH�VSHFLPHQV�ZHUH�VSOLW�ORQJLWXGLQDOO\��DQG�JURRYHV�
ZHUH�PDGH�LQ�WKH�DSLFDO�����RI�ERWK�KDOYHV��7KH�URRW�FDQDOV�
RI����VDPSOHV�ZHUH�ILOOHG�ZLWK�&+�DQG�VWD\HG�IRU�RQH�ZHHN��
)LYH�VSHFLPHQV�ZHUH�FKRVHQ�DV�WKH�SRVLWLYH�FRQWURO�JURXS��
7KH�UHPDLQLQJ�VSHFLPHQV�ZHUH�GLYLGHG�LQWR���VWXG\�JURXSV�
UDQGRPO\��7KH�JURXSV�ZHUH�LUULJDWHG�ZLWK�1D2&O����������
('7$��������HWKDQRO��������JO\FROLF�DFLG��������RU�FLWULF�
DFLG� ������ XVLQJ� DQ� LUULJDWLRQ� QHHGOH�� 7KH� JURRYHV� ZHUH�
H[DPLQHG�ZLWK� D� VWHUHRPLFURVFRSH� XQGHU� ��;�PDJQLILFD-
WLRQ��DQG�VFRUHG�DFFRUGLQJ�WR� WKH�9DQ�GHU�6OXLV�FODVVLILFD-
WLRQ�

Results:
:KLOH�WKH�ORZHVW�VFRUH�ZDV�IRXQG�LQ�WKH�('7$�JURXS��WKH�
&+�UHPRYDO�DELOLW\�RI�('7$�ZDV�VLPLODU�WR�WKDW�RI�1D2&O��
&LWULF� DFLG�� DQG� HWKDQRO� �P� !� ������� *O\FROLF� DFLG� JURXS��
ZKLFK� KDV� WKH� KLJKHVW� VFRUH�� UHPRYLQJ� &+� VFRUHV� DUH�
VLJQLILFDQWO\�KLJKHU�WKDQ�('7$�DQG�FLWULF�DFLG��JURXS��P < 
������

Conclusions: 
1RQH� RI� WKH� WHVWHG� VROXWLRQV� WKDW� ZHUH� XVHG� ZLWK� QHHGOH�
LUULJDWLRQ�FRPSOHWHO\�VXFFHHGHG�LQ�UHPRYLQJ�&+��:KLOH�WKH�
EHVW�VFRUHV�ZHUH�GHWHFWHG�LQ�('7$�DQG�FLWULF�DFLG�VROXWLRQV��
WKH�KLJKHVW�VFRUH�ZDV�GHWHUPLQHG�LQ�WKH�JO\FROLF�DFLG�JURXS�
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%DNWHULOHU� SHULUDGLN�OHU� GRNX� KDVWDOÕNODUÕQÕQ� JHOLúLPLQGH�
SULPHU� HWL\RORMLN� IDNW|U� RODUDN� NDEXO� HGLOPLúWLU� ����� .|N�
NDQDO�WHGDYLVLQLQ�EDúDUÕVÕ��SXOSDO�GRNXODUÕQ��GHQWLQ�GHEULV-
OHULQLQ� YH� HQIHNWH� PLNURRUJDQL]PDODUÕQ� NHPRPHNDQLN�
SUHSDUDV\RQOD� X]DNODúWÕUÕOPDVÕQD� ED÷OÕGÕU� ����� .|N�
NDQDOÕQÕQ�GH]HQIHNVL\RQXQXQ�PDNVLPL]H�HGLOPHVL�LoLQ�oRN�
VHDQV� WHGDYLQLQ� WHUFLK� HGLOGL÷L� YH\D� NDQDOÕQ� WHN� VHDQVWD�
GROGXUXODPDGÕ÷Õ� GXUXPODUGD� NDQDOD� NDOVL\XP� KLGURNVLW�
�.+��\HUOHúWLULOLU������.+�KHP�DQWLPLNUREL\DO�HWNLQOL÷LQGHQ�
|W�U��KHP�GH�PLNURRUJDQL]PDODUÕQ�NDQDOD�JLULúLQH�IL]LNVHO�
ELU�EDUL\HU�WHúNLO�HWWL÷LQGHQ�GROD\Õ�HQ�oRN�WHUFLK�HGLOHQ�NDQDO�
LoL�PHGLNDPDQGÕU� �����$QWLEDNWHUL\HO�ROPDVÕ��GRNX�o|]�F��
|]HOOL÷L�� N|N� UH]RUSVL\RQXQX� GXUGXUPDVÕ�� WDPLU� LúOHPLQL�
KÕ]ODQGÕUPDVÕ�YH�VHUW�GRNX�ROXúXPXQX�X\DUPDVÕ�QHGHQL\OH�
NXOODQÕPÕ� |QHULOPHNWHGLU� ������� .|N� NDQDO� VLVWHPLQLQ� �o�
ER\XWOX�úHNLOGH�GROGXUXOPDVÕQGDQ�|QFH�NDQDOODUÕQ�.+¶WHQ�
WDP�RODUDN�DUÕQGÕUÕOPDVÕ�JHUHNLU��o�QN��NDQDO�GXYDUODUÕQGD�

.+� YDUOÕ÷Õ� SDWODUÕQ� VHUWOHúPH� V�UHFLQL� ER]DU� YH� GHQWLQ�
W�E�OOHULQH� Q�IX]� HWPHVLQL� HQJHOOHU� ������� .+µLQ� X]DN-
ODúWÕUÕOPDVÕ�LoLQ�|QHULOHQ�SHN�oRN�DMDQ�YH�WHNQLN�YDUGÕU��

(QGRGRQWLGH� HQ� oRN� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQX� RODQ�
VRG\XP�KLSRNORULWLQ� �1D2&O�� RUJDQLN� GRNX� o|]�F�� HWNLVL�
YDUGÕU�� QHNURWLN� YH� YLWDO� GRNXODU� �]HULQGH� HWNLOLGLU�� G�ú�N�
\�]H\�JHULOLPL�VHEHEL\OH�GHQWLQ�GXYDUODUÕQD�NROD\FD�GLI�]H�
ROXU��PHNDQLN�SUHSDUDV\RQGD�OXEULNDV\RQ�VD÷ODU������hVW�Q�
DQWLPLNUREL\DO� |]HOOL÷L� VHEHEL\OH� HQ� oRN� WHUFLK� HGLOHQ�
LUULJDV\RQ�DMDQÕGÕU���������$QFDN��LQRUJDQLN�GRNXODUÕ�X]DN-
ODúWÕUPD�|]HOOL÷LQH�VDKLS�ROPDGÕ÷Õ�LoLQ�VPHDU�WDEDNDVÕQÕQ�YH�
.+� DUWÕNODUÕQÕQ� X]DNODúWÕUÕOPDVÕQGD� úHODV\RQ� DMDQODUÕ� LOH�
EHUDEHU�NXOODQÕOÕUODU��%LU�úHODW|U�RODQ�HWLOHQGLDPLQWHWUDDVHWLN�
DVLW� �('7$�� JHQHOGH� ���¶OLN� NRQVDQWUDV\RQGD�� ILQDO�
LUULJDV\RQXQGD� VPHDU� WDEDNDVÕQÕQ� PLQHUDOL]H� NÕVPÕQÕQ�
X]DNODúWÕUÕOPDVÕQGD�NXOODQÕOÕU��('7$¶QÕQ�DQWLVHSWLN�NDSDVL-
WHVL�VÕQÕUOÕ�ROPDVÕQD�UD÷PHQ��NDQDO�LoL�PLNUREL\RPX�D]DOW-
PDGD� ROGXNoD� �VW�Q� ROGX÷X� DoÕNODQPÕúWÕU� ����� ('7$¶QÕQ�
X]XQ� G|QHP� GHQWLQH� WHPDVÕQÕQ� HUR]\RQD� \RO� DoWÕ÷ÕQÕ�
ELOGLUHQ�DUDúWÕUÕFÕODU�N|N�\DSÕVÕQÕQ�]D\ÕIODPDVÕQD�\RO�DoDEL-
OHFH÷LQL�|QJ|UPHNWHGLUOHU�������%LU�EDúND�úHODW|U�DMDQ�RODQ�
VLWULN� DVLW� �6$�� LVH� N|N� NDQDOODUÕQÕQ� LUULJDV\RQX� YH� VPHDU�
WDEDNDVÕQÕQ�X]DNODúWÕUÕOPDVÕ�DPDFÕ\OD����LOH�����DUDVÕQGD�
GH÷LúHQ� NRQVDQWUDV\RQ� DUDOÕ÷ÕQGD� NXOODQÕOPDNWDGÕU� ������
���¶OLN�('7$¶\D�J|UH��VW�Q�DQWLPLNUREL\DO�DNWLYLWH�VXQVD�
GD��NLP\DVDO�VWDELOLWHVL�EDNÕPÕQGDQ�\HWHUVL]GLU�������<DSÕODQ�
ELU� oDOÕúPDGD�� ����� ���¶OLN� ('7$� LOH� ���¶OXN� 6$¶QÕQ�
GHNDOVLIL\H�HGLFL�DNWLYLWHVL�NRQXVXQGD�oRN�ID]OD�IDUN�EXOXQ-
PDGÕ÷Õ� J|VWHULOPLúWLU�� *OLNROLN� DVLW� �*$�� UHQNVL]GLU� YH�
\DSÕVÕQGDNL���NDUERQ�DWRPX�VXGD�NROD\OÕNOD�o|]�OHELOPHVL-
QL� VD÷ODU�� g]HOLNOH� GHUPDWRORMLN� �U�QOHULQ� LoHUL÷LQGH� \HU�
DODQ� *$� LOH� LOJLOL� J�QFHO� oDOÕúPDODU� UHVWRUDWLI� LúOHPOHUGH�
PLQH�YH�GHQWLQ�S�U�]OHQGLUPHGH�NXOODQÕODELOHFH÷LQL�YH�N|N�
NDQDO�GXYDUODUÕQGDQ�VPHDU� WDEDNDVÕ�X]DNODúWÕUPDGD�('7$�
NDGDU� HWNLOL� ROGX÷XQX� J|VWHUPLúWLU� ���������$\UÕFD�� ILEUR-
EODVWODU� �]HULQGHNL� WRNVLN� HWNLVL�('7$¶\D�NÕ\DVOD�GDKD� D]�
EXOXQPXúWXU� ������(WDQRO�DQWLPLNUREL\DO�HWNLQOL÷H�VDKLSWLU�
YH� HQGRGRQWLGH� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� ELUELULQH�
NDUÕúPDVÕQÕ� HQJHOOHPHN� DPDFÕ\OD� YH� NDYLWH� WHPL]OL÷LQGH�
NXOODQÕOPDNWDGÕU�� ���� HWDQRO� LoHUHQ� o|]HOWLQLQ� LUULJDV\RQ�
VRO�V\RQX� RODUDN� NXOODQÕOPDVÕQÕQ� VDI� HWDQROGHQ�� ����¶OLN�
1D2&O¶GHQ� YH� ���¶OLN� ('7$¶GDQ� GDKD� HWNLOL� ROGX÷X�
EHOLUWLOPLúWLU�������

.+¶LQ� N|N� NDQDOÕQGDQ� X]DNODúWÕUÕOPDVÕQGD� DNWLYH� HGLOHQ�
LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOL÷LQLQ�DNWLYDV\RQ�X\JXODQ-
PD\DQODUD� J|UH� GDKD� \�NVHN� ROGX÷X� J|VWHULOPLúWLU� �����
$NWLYDV\RQ� IDNW|U�� ROPDGDQ� VDGHFH� VRO�V\RQODUÕQ� HWNLQ-
OLNOHULQL�GH÷HUOHQGLUHELOPHN�LoLQ�JHOHQHNVHO�úÕUÕQJD�\|QWHPL�
NXOODQÕOPÕú�oDOÕúPDODUGD����¶OLN�HWDQRO¶�Q�DSLNDO�E|OJHGH-
NL� HWNLQOL÷L� 1D2&O� YH� ('7$�7¶GHQ� \�NVHN� EXOXQPXúWXU�
������$QFDN��OLWHUDW�UGH�HWDQRO�LOH�*$�YH�6$¶QÕQ�DNWLYDV\RQ-
VX]� .+� X]DNODúWÕUPD� HWNLQOLNOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPD� \RNWXU�� *$¶QÕQ� N|N� NDQDOÕQGDNL� DQWLPLNUREL\DO�
HWNLVL� VLWULN� DVLW� � YH� ('7$¶GDQ� ID]OD� EXOXQPXúWXU� YH� EX�
|]HOOL÷L� RQX� ILQDO� LUULJDV\RQX� LoLQ� ELU� DOWHUQDWLI� KDOLQH�
JHWLUPLúWLU� ������ øUULJDV\RQ� DNWLYDV\RQX� LoLQ� JHUHNOL�
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FLKD]ODUD� HULúLP� LPNDQÕ� ROPD\DQ� NOLQLV\HQOHU� LoLQ� úÕUÕQJD�
LUULJDV\RQX� NXOODQDUDN�.+� X]DNODúWÕUPDN� LoLQ�PDNVLPXP�
YHULPL� VD÷OD\DFDN� LUULJDV\RQ� VRO�V\RQXQXQ� ELOLQPHVL�
|QHPOLGLU��%X�oDOÕúPDGD�1D2&O��('7$��6$��*$�YH�HWDQRO�
ROPDN� �]HUH� �� IDUNOÕ� LUULJDV\RQ� VRO�V\RQXQXQ� JHOHQHNVHO�
úÕUÕQJD� � LUULJDV\RQX� LOH� X\JXODQPDODUÕQÕQ�� VLP�OH� LQWHUQDO�
UH]RUSVL\RQ� NDYLWHOHULQGHQ� .+� X]DNODúWÕUPD� HWNLQOL÷LQL�
GH÷HUOHQGLUPHN� DPDoODQPÕúWÕU�� dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L�
LUULJDV\RQ� VRO�V\RQODUÕ� DUDVÕQGD� N|N�Q� DSLNDO� �oO�V�QGH�
\HU�DODQ�ELU�ROXN�LoHULVLQGHQ�.+�PHGLNDPDQÕ�X]DNODúWÕUPD-
GD�DQODPOÕ�ELU�IDUNOÕOÕN�ROPD\DFD÷Õ�\|Q�QGH�WDVDUODQGÕ��%X�
oDOÕúPDGD�N|N�NDQDOÕQGDNL�LUUHJ�OHU�ELU�DODQGDQ�.+�X]DN-
ODúWÕUÕOPDVÕQGD�oHúLWOL�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOLNOHUL�
JHOHQHNVHO� úÕUÕQJD� \|QWHPL� NXOODQÕODUDN� NDUúÕODúWÕUÕOGÕ�� %X�
VD\HGH� oDOÕúPDQÕQ� OD]HU�� XOWUDVRQLN�� VRQLN�JLEL� DNWLYDV\RQ�
VHoHQHNOHULQH�KHQ�]�VDKLS�ROPD\DQ�GLú�KHNLPOL÷L�|÷UHQFLOH-
UL�� VWDM\HU� YH� \HQL� PH]XQ� GLú� KHNLPOHUL� LoLQ� GDKD� GH÷HUOL�
VRQXoODU� YH� GDKD� XODúÕODELOLU� WHGDYL� VHoHQHNOHUL� VXQPDVÕ�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPD� SURWRNRO�� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� .OLQLN�
$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ����������QXPDUDVÕ�LOH�
RQD\ODQGÕ�� � dDOÕúPD� LoLQ� NXOODQÕODFDN� JUXS� EDúÕQD� G�úHQ�
PLQLPXP� |UQHN� E�\�NO�÷�� KHVDSODPDVÕ� LoLQ� GDKD� |QFH�
\D\ÕQODQPÕú� ELU� oDOÕúPDQÕQ� HWNL� E�\�NO�÷�� NXOODQÕODUDN�
*3RZHU� �Y����+HLQULFK� +HLQH� 8QLYHUVLW\�� '�VVHOGRUI��
*HUPDQ\�� SURJUDPÕQGD� \DSÕODQ� KHVDSODPD� D\QÕ� HWNL�
E�\�NO�÷�QH� XODúÕOPDVÕ� LoLQ�PLQLPXP� ��� |UQHN� NXOODQÕO-
PDVÕ�JHUHNWL÷LQL�RUWD\D�NR\GX�������<HQL�oHNLOPLú�WHN�N|NO��
LQVDQ�NHVLFL�YH�NDQLQ�GLúOHUL�VHoLOHUHN�GLúOHULQ�PH]L\REXNNDO�
YH� EXNNROLQJXDO� \|QGHQ� UDG\RJUDILOHUL� oHNLOGL�� 'LODVHUD-
V\RQ�� UH]RUSVL\RQ�� IUDNW�U�� UHVWRUDV\RQ� YH� NDYLWDV\RQ�
VDSWDQDQ�GLúOHU�oÕNDUÕODUDN��G�]�WHN�ELU�N|N�NDQDOÕQD�VDKLS�
���� DGHW� GLú� oDOÕúPD\D� GDKLO� HGLOGL�� 'LúOHULQ� NURQODUÕ� VX�
VR÷XWPDVÕ� DOWÕQGD� HOPDV� GLVNOHU� NXOODQÕODUDN� X]DNODúWÕUÕOÕS�
N|N� NDQDO� ER\X� X]XQOX÷X� ��� �� ��PP� RODUDN� VWDQGDUGL]H�
HGLOGL��'Lú�SXOSDODUÕ����QROX�.� WLSL�H÷H� �'HQWVSO\�6LURQD��
%DOODLJXHV�� øVYLoUH�� LOH�HNVWLUSH�HGLOGL��.|N�NDQDOODUÕ�1L7L�
G|QHU� H÷H� VLVWHPL� �3UR7DSHU� 1H[W�� 'HQWVSO\� 6LURQD��
NXOODQÕODUDN� �����¶OLN� 1D2&O� LUULJDV\RQX� DOWÕQGD� ������
ER\XWXQD�NDGDU�SUHSDUH�HGLOGL��3UHSDUDV\RQ� WDPDPODQGÕN-
WDQ� VRQUD� NDQDOODU� VÕUDVÕ\OD� �� P/� ���¶OLN� ('7$�� �� P/�
GLVWLOH�VX�YH���P/������¶OLN�1D2&O�LOH�\ÕNDQGÕ��gUQHNOHU�
KÕ]OÕ�VHUWOHúHQ�VLOLNRQ�LoLQH�J|P�OG��YH�VLOLNRQ�VHUWOHúWLNWHQ�
VRQUD� NDOÕSODUGDQ� oÕNDUWÕOÕS� X]XQODPDVÕQD� LNL\H� E|O�QG���
øNL\H� E|OPH� LúOHPLQGHQ� VRQUD� N|N� \DUÕODUÕQÕQ� KHU� LNLVLQLQ�
DQDWRPLN� DSHNVLQGHQ� �� PP� NRURQDOGH� \HU� DODQ� ���� PP�
oDSOÕ�HOPDV�URQG�IUH]�LOH�����PP�GHULQOL÷LQGH�ROXNODU�DoÕOGÕ��
.|N�Q�KHU�LNL�\DUÕVÕ�WHNUDU�NDOÕSODUD�NR\XOXS��NDQDOODU�Nk÷ÕW�
NRQ�LOH�NXUXWXOGX�

1HJDWLI� NRQWURO� JUXEX� RODUDN� D\UÕODQ� �� |UQH÷H� EDúND� ELU�
LúOHP� X\JXODQPDGÕ�� .+� �:RR&DO�� -HIL[�� 7�UNL\H�� WR]� YH�
OLNLWL�����RUDQÕQGD�NDUÕúWÕUÕOÕS�NDODQ����|UQH÷LQ�KHU�ELU�\DUÕP�
N|N�NDQDO�ERúOX÷XQD�\HUOHúWLULOGL��gUQHNOHU�VLOLNRQ�NDOÕSODUD�
\HUOHúWLULOGL�YH��VWOHUL�JHoLFL� UHVWRUDV\RQ�PDWHU\DOL� �&DYLW��
�0� (63(�� 6HHIHOG�� $OPDQ\D�� LOH� NDSDWÕOGÕ�� ELU� KDIWD�

V�UHVLQFH� ��� �&¶GH� YH� ����� QHPOL� RUWDPGD� WXWXOGX�� %LU�
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ABSTRACT
Objectives:
,Q�WKLV�VWXG\��WKH�FDOFLXP�K\GUR[LGH��&+��UHPRYDO�HIILFLHQ-
F\�RI�YDULRXV� LUULJDWLRQ�VROXWLRQV�XVHG�ZLWK� WKH� WUDGLWLRQDO�
V\ULQJH�PHWKRG�IURP�WKH�URRW�FDQDO�ZDV�HYDOXDWHG�

Material and Methods:
����VLQJOH�URRWHG��H[WUDFWHG�KXPDQ�WHHWK�ZHUH�VHOHFWHG��7KH�
FURZQV�ZHUH�UHPRYHG��DQG�WKH�FDQDO�OHQJWK�ZDV�VWDQGDUG-
L]HG��7KH�VSHFLPHQV�ZHUH�VSOLW�ORQJLWXGLQDOO\��DQG�JURRYHV�
ZHUH�PDGH�LQ�WKH�DSLFDO�����RI�ERWK�KDOYHV��7KH�URRW�FDQDOV�
RI����VDPSOHV�ZHUH�ILOOHG�ZLWK�&+�DQG�VWD\HG�IRU�RQH�ZHHN��
)LYH�VSHFLPHQV�ZHUH�FKRVHQ�DV�WKH�SRVLWLYH�FRQWURO�JURXS��
7KH�UHPDLQLQJ�VSHFLPHQV�ZHUH�GLYLGHG�LQWR���VWXG\�JURXSV�
UDQGRPO\��7KH�JURXSV�ZHUH�LUULJDWHG�ZLWK�1D2&O����������
('7$��������HWKDQRO��������JO\FROLF�DFLG��������RU�FLWULF�
DFLG� ������ XVLQJ� DQ� LUULJDWLRQ� QHHGOH�� 7KH� JURRYHV� ZHUH�
H[DPLQHG�ZLWK� D� VWHUHRPLFURVFRSH� XQGHU� ��;�PDJQLILFD-
WLRQ��DQG�VFRUHG�DFFRUGLQJ�WR� WKH�9DQ�GHU�6OXLV�FODVVLILFD-
WLRQ�

Results:
:KLOH�WKH�ORZHVW�VFRUH�ZDV�IRXQG�LQ�WKH�('7$�JURXS��WKH�
&+�UHPRYDO�DELOLW\�RI�('7$�ZDV�VLPLODU�WR�WKDW�RI�1D2&O��
&LWULF� DFLG�� DQG� HWKDQRO� �P� !� ������� *O\FROLF� DFLG� JURXS��
ZKLFK� KDV� WKH� KLJKHVW� VFRUH�� UHPRYLQJ� &+� VFRUHV� DUH�
VLJQLILFDQWO\�KLJKHU�WKDQ�('7$�DQG�FLWULF�DFLG��JURXS��P < 
������

Conclusions: 
1RQH� RI� WKH� WHVWHG� VROXWLRQV� WKDW� ZHUH� XVHG� ZLWK� QHHGOH�
LUULJDWLRQ�FRPSOHWHO\�VXFFHHGHG�LQ�UHPRYLQJ�&+��:KLOH�WKH�
EHVW�VFRUHV�ZHUH�GHWHFWHG�LQ�('7$�DQG�FLWULF�DFLG�VROXWLRQV��
WKH�KLJKHVW�VFRUH�ZDV�GHWHUPLQHG�LQ�WKH�JO\FROLF�DFLG�JURXS�

Key Words: 
(WKDQRO�� (WK\OHQHGLDPLQHWHWUDDFHWLF� DFLG�� *O\FROLF� DFLG��
&DOFLXP�K\GUR[LGH�UHPRYDO��&LWULF�DFLG��6RGLXP�K\SRFKORULWH
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%DNWHULOHU� SHULUDGLN�OHU� GRNX� KDVWDOÕNODUÕQÕQ� JHOLúLPLQGH�
SULPHU� HWL\RORMLN� IDNW|U� RODUDN� NDEXO� HGLOPLúWLU� ����� .|N�
NDQDO�WHGDYLVLQLQ�EDúDUÕVÕ��SXOSDO�GRNXODUÕQ��GHQWLQ�GHEULV-
OHULQLQ� YH� HQIHNWH� PLNURRUJDQL]PDODUÕQ� NHPRPHNDQLN�
SUHSDUDV\RQOD� X]DNODúWÕUÕOPDVÕQD� ED÷OÕGÕU� ����� .|N�
NDQDOÕQÕQ�GH]HQIHNVL\RQXQXQ�PDNVLPL]H�HGLOPHVL�LoLQ�oRN�
VHDQV� WHGDYLQLQ� WHUFLK� HGLOGL÷L� YH\D� NDQDOÕQ� WHN� VHDQVWD�
GROGXUXODPDGÕ÷Õ� GXUXPODUGD� NDQDOD� NDOVL\XP� KLGURNVLW�
�.+��\HUOHúWLULOLU������.+�KHP�DQWLPLNUREL\DO�HWNLQOL÷LQGHQ�
|W�U��KHP�GH�PLNURRUJDQL]PDODUÕQ�NDQDOD�JLULúLQH�IL]LNVHO�
ELU�EDUL\HU�WHúNLO�HWWL÷LQGHQ�GROD\Õ�HQ�oRN�WHUFLK�HGLOHQ�NDQDO�
LoL�PHGLNDPDQGÕU� �����$QWLEDNWHUL\HO�ROPDVÕ��GRNX�o|]�F��
|]HOOL÷L�� N|N� UH]RUSVL\RQXQX� GXUGXUPDVÕ�� WDPLU� LúOHPLQL�
KÕ]ODQGÕUPDVÕ�YH�VHUW�GRNX�ROXúXPXQX�X\DUPDVÕ�QHGHQL\OH�
NXOODQÕPÕ� |QHULOPHNWHGLU� ������� .|N� NDQDO� VLVWHPLQLQ� �o�
ER\XWOX�úHNLOGH�GROGXUXOPDVÕQGDQ�|QFH�NDQDOODUÕQ�.+¶WHQ�
WDP�RODUDN�DUÕQGÕUÕOPDVÕ�JHUHNLU��o�QN��NDQDO�GXYDUODUÕQGD�

.+� YDUOÕ÷Õ� SDWODUÕQ� VHUWOHúPH� V�UHFLQL� ER]DU� YH� GHQWLQ�
W�E�OOHULQH� Q�IX]� HWPHVLQL� HQJHOOHU� ������� .+µLQ� X]DN-
ODúWÕUÕOPDVÕ�LoLQ�|QHULOHQ�SHN�oRN�DMDQ�YH�WHNQLN�YDUGÕU��

(QGRGRQWLGH� HQ� oRN� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQX� RODQ�
VRG\XP�KLSRNORULWLQ� �1D2&O�� RUJDQLN� GRNX� o|]�F�� HWNLVL�
YDUGÕU�� QHNURWLN� YH� YLWDO� GRNXODU� �]HULQGH� HWNLOLGLU�� G�ú�N�
\�]H\�JHULOLPL�VHEHEL\OH�GHQWLQ�GXYDUODUÕQD�NROD\FD�GLI�]H�
ROXU��PHNDQLN�SUHSDUDV\RQGD�OXEULNDV\RQ�VD÷ODU������hVW�Q�
DQWLPLNUREL\DO� |]HOOL÷L� VHEHEL\OH� HQ� oRN� WHUFLK� HGLOHQ�
LUULJDV\RQ�DMDQÕGÕU���������$QFDN��LQRUJDQLN�GRNXODUÕ�X]DN-
ODúWÕUPD�|]HOOL÷LQH�VDKLS�ROPDGÕ÷Õ�LoLQ�VPHDU�WDEDNDVÕQÕQ�YH�
.+� DUWÕNODUÕQÕQ� X]DNODúWÕUÕOPDVÕQGD� úHODV\RQ� DMDQODUÕ� LOH�
EHUDEHU�NXOODQÕOÕUODU��%LU�úHODW|U�RODQ�HWLOHQGLDPLQWHWUDDVHWLN�
DVLW� �('7$�� JHQHOGH� ���¶OLN� NRQVDQWUDV\RQGD�� ILQDO�
LUULJDV\RQXQGD� VPHDU� WDEDNDVÕQÕQ� PLQHUDOL]H� NÕVPÕQÕQ�
X]DNODúWÕUÕOPDVÕQGD�NXOODQÕOÕU��('7$¶QÕQ�DQWLVHSWLN�NDSDVL-
WHVL�VÕQÕUOÕ�ROPDVÕQD�UD÷PHQ��NDQDO�LoL�PLNUREL\RPX�D]DOW-
PDGD� ROGXNoD� �VW�Q� ROGX÷X� DoÕNODQPÕúWÕU� ����� ('7$¶QÕQ�
X]XQ� G|QHP� GHQWLQH� WHPDVÕQÕQ� HUR]\RQD� \RO� DoWÕ÷ÕQÕ�
ELOGLUHQ�DUDúWÕUÕFÕODU�N|N�\DSÕVÕQÕQ�]D\ÕIODPDVÕQD�\RO�DoDEL-
OHFH÷LQL�|QJ|UPHNWHGLUOHU�������%LU�EDúND�úHODW|U�DMDQ�RODQ�
VLWULN� DVLW� �6$�� LVH� N|N� NDQDOODUÕQÕQ� LUULJDV\RQX� YH� VPHDU�
WDEDNDVÕQÕQ�X]DNODúWÕUÕOPDVÕ�DPDFÕ\OD����LOH�����DUDVÕQGD�
GH÷LúHQ� NRQVDQWUDV\RQ� DUDOÕ÷ÕQGD� NXOODQÕOPDNWDGÕU� ������
���¶OLN�('7$¶\D�J|UH��VW�Q�DQWLPLNUREL\DO�DNWLYLWH�VXQVD�
GD��NLP\DVDO�VWDELOLWHVL�EDNÕPÕQGDQ�\HWHUVL]GLU�������<DSÕODQ�
ELU� oDOÕúPDGD�� ����� ���¶OLN� ('7$� LOH� ���¶OXN� 6$¶QÕQ�
GHNDOVLIL\H�HGLFL�DNWLYLWHVL�NRQXVXQGD�oRN�ID]OD�IDUN�EXOXQ-
PDGÕ÷Õ� J|VWHULOPLúWLU�� *OLNROLN� DVLW� �*$�� UHQNVL]GLU� YH�
\DSÕVÕQGDNL���NDUERQ�DWRPX�VXGD�NROD\OÕNOD�o|]�OHELOPHVL-
QL� VD÷ODU�� g]HOLNOH� GHUPDWRORMLN� �U�QOHULQ� LoHUL÷LQGH� \HU�
DODQ� *$� LOH� LOJLOL� J�QFHO� oDOÕúPDODU� UHVWRUDWLI� LúOHPOHUGH�
PLQH�YH�GHQWLQ�S�U�]OHQGLUPHGH�NXOODQÕODELOHFH÷LQL�YH�N|N�
NDQDO�GXYDUODUÕQGDQ�VPHDU� WDEDNDVÕ�X]DNODúWÕUPDGD�('7$�
NDGDU� HWNLOL� ROGX÷XQX� J|VWHUPLúWLU� ���������$\UÕFD�� ILEUR-
EODVWODU� �]HULQGHNL� WRNVLN� HWNLVL�('7$¶\D�NÕ\DVOD�GDKD� D]�
EXOXQPXúWXU� ������(WDQRO�DQWLPLNUREL\DO�HWNLQOL÷H�VDKLSWLU�
YH� HQGRGRQWLGH� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� ELUELULQH�
NDUÕúPDVÕQÕ� HQJHOOHPHN� DPDFÕ\OD� YH� NDYLWH� WHPL]OL÷LQGH�
NXOODQÕOPDNWDGÕU�� ���� HWDQRO� LoHUHQ� o|]HOWLQLQ� LUULJDV\RQ�
VRO�V\RQX� RODUDN� NXOODQÕOPDVÕQÕQ� VDI� HWDQROGHQ�� ����¶OLN�
1D2&O¶GHQ� YH� ���¶OLN� ('7$¶GDQ� GDKD� HWNLOL� ROGX÷X�
EHOLUWLOPLúWLU�������

.+¶LQ� N|N� NDQDOÕQGDQ� X]DNODúWÕUÕOPDVÕQGD� DNWLYH� HGLOHQ�
LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOL÷LQLQ�DNWLYDV\RQ�X\JXODQ-
PD\DQODUD� J|UH� GDKD� \�NVHN� ROGX÷X� J|VWHULOPLúWLU� �����
$NWLYDV\RQ� IDNW|U�� ROPDGDQ� VDGHFH� VRO�V\RQODUÕQ� HWNLQ-
OLNOHULQL�GH÷HUOHQGLUHELOPHN�LoLQ�JHOHQHNVHO�úÕUÕQJD�\|QWHPL�
NXOODQÕOPÕú�oDOÕúPDODUGD����¶OLN�HWDQRO¶�Q�DSLNDO�E|OJHGH-
NL� HWNLQOL÷L� 1D2&O� YH� ('7$�7¶GHQ� \�NVHN� EXOXQPXúWXU�
������$QFDN��OLWHUDW�UGH�HWDQRO�LOH�*$�YH�6$¶QÕQ�DNWLYDV\RQ-
VX]� .+� X]DNODúWÕUPD� HWNLQOLNOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPD� \RNWXU�� *$¶QÕQ� N|N� NDQDOÕQGDNL� DQWLPLNUREL\DO�
HWNLVL� VLWULN� DVLW� � YH� ('7$¶GDQ� ID]OD� EXOXQPXúWXU� YH� EX�
|]HOOL÷L� RQX� ILQDO� LUULJDV\RQX� LoLQ� ELU� DOWHUQDWLI� KDOLQH�
JHWLUPLúWLU� ������ øUULJDV\RQ� DNWLYDV\RQX� LoLQ� JHUHNOL�

��

FLKD]ODUD� HULúLP� LPNDQÕ� ROPD\DQ� NOLQLV\HQOHU� LoLQ� úÕUÕQJD�
LUULJDV\RQX� NXOODQDUDN�.+� X]DNODúWÕUPDN� LoLQ�PDNVLPXP�
YHULPL� VD÷OD\DFDN� LUULJDV\RQ� VRO�V\RQXQXQ� ELOLQPHVL�
|QHPOLGLU��%X�oDOÕúPDGD�1D2&O��('7$��6$��*$�YH�HWDQRO�
ROPDN� �]HUH� �� IDUNOÕ� LUULJDV\RQ� VRO�V\RQXQXQ� JHOHQHNVHO�
úÕUÕQJD� � LUULJDV\RQX� LOH� X\JXODQPDODUÕQÕQ�� VLP�OH� LQWHUQDO�
UH]RUSVL\RQ� NDYLWHOHULQGHQ� .+� X]DNODúWÕUPD� HWNLQOL÷LQL�
GH÷HUOHQGLUPHN� DPDoODQPÕúWÕU�� dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L�
LUULJDV\RQ� VRO�V\RQODUÕ� DUDVÕQGD� N|N�Q� DSLNDO� �oO�V�QGH�
\HU�DODQ�ELU�ROXN�LoHULVLQGHQ�.+�PHGLNDPDQÕ�X]DNODúWÕUPD-
GD�DQODPOÕ�ELU�IDUNOÕOÕN�ROPD\DFD÷Õ�\|Q�QGH�WDVDUODQGÕ��%X�
oDOÕúPDGD�N|N�NDQDOÕQGDNL�LUUHJ�OHU�ELU�DODQGDQ�.+�X]DN-
ODúWÕUÕOPDVÕQGD�oHúLWOL�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOLNOHUL�
JHOHQHNVHO� úÕUÕQJD� \|QWHPL� NXOODQÕODUDN� NDUúÕODúWÕUÕOGÕ�� %X�
VD\HGH� oDOÕúPDQÕQ� OD]HU�� XOWUDVRQLN�� VRQLN�JLEL� DNWLYDV\RQ�
VHoHQHNOHULQH�KHQ�]�VDKLS�ROPD\DQ�GLú�KHNLPOL÷L�|÷UHQFLOH-
UL�� VWDM\HU� YH� \HQL� PH]XQ� GLú� KHNLPOHUL� LoLQ� GDKD� GH÷HUOL�
VRQXoODU� YH� GDKD� XODúÕODELOLU� WHGDYL� VHoHQHNOHUL� VXQPDVÕ�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPD� SURWRNRO�� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� .OLQLN�
$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ����������QXPDUDVÕ�LOH�
RQD\ODQGÕ�� � dDOÕúPD� LoLQ� NXOODQÕODFDN� JUXS� EDúÕQD� G�úHQ�
PLQLPXP� |UQHN� E�\�NO�÷�� KHVDSODPDVÕ� LoLQ� GDKD� |QFH�
\D\ÕQODQPÕú� ELU� oDOÕúPDQÕQ� HWNL� E�\�NO�÷�� NXOODQÕODUDN�
*3RZHU� �Y����+HLQULFK� +HLQH� 8QLYHUVLW\�� '�VVHOGRUI��
*HUPDQ\�� SURJUDPÕQGD� \DSÕODQ� KHVDSODPD� D\QÕ� HWNL�
E�\�NO�÷�QH� XODúÕOPDVÕ� LoLQ�PLQLPXP� ��� |UQHN� NXOODQÕO-
PDVÕ�JHUHNWL÷LQL�RUWD\D�NR\GX�������<HQL�oHNLOPLú�WHN�N|NO��
LQVDQ�NHVLFL�YH�NDQLQ�GLúOHUL�VHoLOHUHN�GLúOHULQ�PH]L\REXNNDO�
YH� EXNNROLQJXDO� \|QGHQ� UDG\RJUDILOHUL� oHNLOGL�� 'LODVHUD-
V\RQ�� UH]RUSVL\RQ�� IUDNW�U�� UHVWRUDV\RQ� YH� NDYLWDV\RQ�
VDSWDQDQ�GLúOHU�oÕNDUÕODUDN��G�]�WHN�ELU�N|N�NDQDOÕQD�VDKLS�
���� DGHW� GLú� oDOÕúPD\D� GDKLO� HGLOGL�� 'LúOHULQ� NURQODUÕ� VX�
VR÷XWPDVÕ� DOWÕQGD� HOPDV� GLVNOHU� NXOODQÕODUDN� X]DNODúWÕUÕOÕS�
N|N� NDQDO� ER\X� X]XQOX÷X� ��� �� ��PP� RODUDN� VWDQGDUGL]H�
HGLOGL��'Lú�SXOSDODUÕ����QROX�.� WLSL�H÷H� �'HQWVSO\�6LURQD��
%DOODLJXHV�� øVYLoUH�� LOH�HNVWLUSH�HGLOGL��.|N�NDQDOODUÕ�1L7L�
G|QHU� H÷H� VLVWHPL� �3UR7DSHU� 1H[W�� 'HQWVSO\� 6LURQD��
NXOODQÕODUDN� �����¶OLN� 1D2&O� LUULJDV\RQX� DOWÕQGD� ������
ER\XWXQD�NDGDU�SUHSDUH�HGLOGL��3UHSDUDV\RQ� WDPDPODQGÕN-
WDQ� VRQUD� NDQDOODU� VÕUDVÕ\OD� �� P/� ���¶OLN� ('7$�� �� P/�
GLVWLOH�VX�YH���P/������¶OLN�1D2&O�LOH�\ÕNDQGÕ��gUQHNOHU�
KÕ]OÕ�VHUWOHúHQ�VLOLNRQ�LoLQH�J|P�OG��YH�VLOLNRQ�VHUWOHúWLNWHQ�
VRQUD� NDOÕSODUGDQ� oÕNDUWÕOÕS� X]XQODPDVÕQD� LNL\H� E|O�QG���
øNL\H� E|OPH� LúOHPLQGHQ� VRQUD� N|N� \DUÕODUÕQÕQ� KHU� LNLVLQLQ�
DQDWRPLN� DSHNVLQGHQ� �� PP� NRURQDOGH� \HU� DODQ� ���� PP�
oDSOÕ�HOPDV�URQG�IUH]�LOH�����PP�GHULQOL÷LQGH�ROXNODU�DoÕOGÕ��
.|N�Q�KHU�LNL�\DUÕVÕ�WHNUDU�NDOÕSODUD�NR\XOXS��NDQDOODU�Nk÷ÕW�
NRQ�LOH�NXUXWXOGX�

1HJDWLI� NRQWURO� JUXEX� RODUDN� D\UÕODQ� �� |UQH÷H� EDúND� ELU�
LúOHP� X\JXODQPDGÕ�� .+� �:RR&DO�� -HIL[�� 7�UNL\H�� WR]� YH�
OLNLWL�����RUDQÕQGD�NDUÕúWÕUÕOÕS�NDODQ����|UQH÷LQ�KHU�ELU�\DUÕP�
N|N�NDQDO�ERúOX÷XQD�\HUOHúWLULOGL��gUQHNOHU�VLOLNRQ�NDOÕSODUD�
\HUOHúWLULOGL�YH��VWOHUL�JHoLFL� UHVWRUDV\RQ�PDWHU\DOL� �&DYLW��
�0� (63(�� 6HHIHOG�� $OPDQ\D�� LOH� NDSDWÕOGÕ�� ELU� KDIWD�

V�UHVLQFH� ��� �&¶GH� YH� ����� QHPOL� RUWDPGD� WXWXOGX�� %LU�
KDIWD�VRQUD�JHoLFL�UHVWRUDV\RQODU�NDOGÕUÕOGÕ���3R]LWLI�oDOÕúPD�
JUXEXQD� EX� DúDPDGDQ� VRQUD� KHUKDQJL� ELU� LúOHP� X\JXODQ-
PDGÕ�� gUQHNOHU� EX� DúDPDGD� UDQGRP�RUJ� NXOODQÕODUDN� ��
oDOÕúPD�JUXEXQD�UDVWJHOH�RODUDN�D\UÕOGÕ��n  ����
� *HoLFL� UHVWRUDV\RQ� PDWHU\DOL� X]DNODúWÕUÕOGÕNWDQ� VRQUD� ���
QROX� .� WLSL� H÷H� �'HQWVSO\� 6LURQD�� NXOODQÕODUDN� oDOÕúPD�
ER\XQGDQ� �� PP� NÕVD� RODFDN� GHULQOLNOH� NDQDOODUGDNL� .+�
LoHULVLQGH�LUULJDV\RQ�L÷QHVLQLQ�\HUOHúPHVL�LoLQ�ERúOXN�DoÕOGÕ��
%LULQFL�oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�1D2&O����������
��� oDOÕúPD� JUXEXQGDNL� |UQHNOHU� �� P/� ('7$� ������� ���
oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�HWDQRO�����������oDOÕúPD�
JUXEXQGDNL�|UQHNOHU���P/�*$�������YH����oDOÕúPD�JUXEXQ-
GDNL�|UQHNOHU���P/�6$�������LOH�VDGHFH�oDOÕúPD�ER\XQGDQ�
��PP�NÕVD� LUULJDV\RQ� L÷QHVL� NXOODQÕODUDN�\ÕNDQGÕ��+HU� ELU�
oDOÕúPD�JUXEXQGDNL�|UQHNOHU�VWDQGDUW�RODUDN���GN�ER\XQFD���
P/�VRO�V\RQ�LOH�\ÕNDQGÕ��2SHUDW|U�\DQOÕOÕ÷Õ�ROPDPDVÕ�LoLQ�
W�P�LúOHPOHU�WHN�ELU�NOLQLV\HQ�WDUDIÕQGDQ�X\JXODQGÕ��8\JX-
ODPD�HVQDVÕQGD�KDQJL�LUULJDV\RQ�VRO�V\RQXQXQ�NXOODQÕOGÕ÷Õ�
ELOJLVL�NOLQLV\HQGHQ�JL]OHQGL�
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VWHUHRPLNURVNRS�LOH�LQFHOHQGL��gUQHNOHU��9DQ�GHU�6OXLV������
VÕQÕIODPDVÕQD� J|UH� |UQHNOHULQ� KDQJL� JUXED� DLW� ROGX÷XQX�
ELOPH\HQ� LNL�RSHUDW|U� WDUDIÕQGDQ�DúD÷ÕGD�EHOLUWLOHQ�úHNLOGH�
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RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�LoLQ�.UXVNDO�:DOOLV�+�WHVWL�
���DQODPOÕOÕN�G�]H\L� LOH�6366�SURJUDPÕQGD��Y������6366�
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�������SR]LWLI�NRQWURO�JUXEXQXQ�RUWDODPD�VNRUX�VDGHFH�*$�
JUXEX\OD� EHQ]HUOLN� J|VWHUGL� �P� !� �������7DEOR���JUXSODUÕQ�
RUWDODPD�VNRU�GH÷HUOHULQL�J|VWHUPHNWHGLU��

Tablo 1.�+HU�ELU�JUXED�DLW�VNRU�GH÷HUOHULQLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUL�
�RUWDODPD���VWDQGDUW�VDSPD�

7DEOR� �¶GH� KHU� ELU� JUXSWDNL� VNRU� GD÷ÕOÕPÕ� YHULOPHNWHGLU��
('7$��1D2&O��6$�YH�HWDQRO��VNRUODUÕQ�RUWDODPDVÕ�DoÕVÕQGDQ�
EHQ]HUOLN� J|VWHULUNHQ� �P� !� ������� HQ� \�NVHN� VNRUXQ�
VDSWDQGÕ÷Õ� *$� JUXEX� ('7$� YH� 6$¶GDQ� DQODPOÕ� RUDQGD�
\�NVHN�VNRUD�VDKLSWLU��P����������

Tablo 2. +HU�ELU�JUXED�DLW�VNRU�GD÷ÕOÕPODUÕ����
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(QGRGRQWLN�WHGDYLQLQ�DPDFÕ�N|N�NDQDOÕQÕ�PLNURRUJDQL]PD-
ODUGDQ�HOLPLQH�HWPHN�YH�\HQLGHQ�NRQWDPLQH�ROPDVÕQÕ�HQJHO-
OHPHNWLU�� %DúDUÕOÕ� ELU� HQGRGRQWLN� WHGDYL� LoLQ� WHPL]OHPH��
úHNLOOHQGLUPH� YH� DSLNDOGH� L\L� ELU� WÕNDo� ROXúWXUPDN� JHUHN-
OLGLU�� .|N� NDQDO� VLVWHPLQLQ� GH]HQIHNVL\RQX� LoLQ� DUD�
VHDQVODUGD� NDQDOODUD� PHGLNDPDQ� X\JXODQÕU�� (Q� VÕN� WHUFLK�
HGLOHQ� NDQDO� LoL�PHGLNDPDQ� RODQ�.+¶QLQ� GROXPGDQ� |QFH�
NDQDOGDQ� WDPDPHQ� X]DNODúWÕUÕOPDVÕ� JHUHNLU��$QFDN�� .+¶L�
NDQDOGDQ� X]DNODúWÕUPDN� NROD\� GH÷LOGLU� YH� NDODQ� DUWÕNODU�
HQGRGRQWLN� WHGDYL� LoLQ� J�oO�N� ROXúWXUXUODU�� d�QN�� N|N�
NDQDO�VLVWHPLQGHQ�.+¶L� WDPDPHQ�YH�|QJ|U�OHELOLU�úHNLOGH�
X]DNODúWÕUDFDN� ELU� PHWRW� \RNWXU� ��������� .+¶L� X]DNODúWÕU-
PDN� LoLQ� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� NRQVDQWUD-
V\RQODUÕ��VÕFDNOÕNODUÕ��X\JXODQPD�V�UHOHUL�YH�DNWLYH�HGLOPH�
GXUXPODUÕ�RQODUÕQ�HWNLQOLN�G�]H\OHULQL�HWNLOHU��

%X�oDOÕúPDGD�WHN�NDQDOOÕ�GLúOHULQ�HQGRGRQWLN�WHGDYLVLQLQ�DUD�
VHDQVÕQGD� NDQDOODUD� .+� NRQXOGX� YH� ELU� KDIWD� EHNOHWLOGL��
'DKD�VRQUD�|UQHNOHU�UDVWJHOH�oDOÕúPD�JUXSODUÕQD�E|O�QHUHN�

1D2&�����������('7$��������HWDQRO��������*$�������YH�
6$�������LOH�VDGHFH�LUULJDV\RQ�L÷QHVL�NXOODQÕODUDN�\ÕNDQGÕ��
NDQDOODUGDQ� .+� X]DNODúWÕUPD� HWNLQOLNOHUL� GH÷HUOHQGLULOGL��
%X�oDOÕúPDQÕQ�EXOJXODUÕQD�J|UH� DNWLYDV\RQ�NXOODQÕOPDGDQ�
X\JXODQDQ� EX� VRO�V\RQODUÕQ� KLoELUL� N|N� NDQDOÕQGDNL�.+¶L�
WDPDPHQ�YH�LVWLNUDUOÕ�úHNLOGH�X]DNODúWÕUPDGD�HWNLQ�RODPDGÕ��
3R]LWLI�NRQWURO�JUXEXQXQ�oDOÕúPD�JUXSODUÕ�DUDVÕQGDQ�VDGHFH�
*$� LOH� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� ROPDPDVÕ� D\UÕFD� *$�
JUXEXQXQ� QHJDWLI� NRQWURO� JUXEX� LOH� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� ROPDVÕ� *$¶QÕQ� N|N� NDQDOÕQGDQ�.+� X]DNODúWÕUPD�
HWNLQOL÷LQLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UHELOLU��*$�YH�('7$�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�ROPDVÕ��D\UÕFD�*$�YH�6$�DUDVÕQGD�
GD� DQODPOÕ� IDUNOÕOÕN� ROPDVÕ�� *$¶QÕQ� N|N� NDQDOÕQGDQ� .+�
X]DNODúWÕUPDGD� HWNLVL]� ROXUNHQ� 6$� YH� ('7$¶QÕQ� HWNLOL�
ROGX÷XQX� J|VWHUHELOLU�� $QFDN�� 1D2&O�*$�� 1D2&O�6$��
1D2&,�('7$� LNLOL� NDUúÕODúWÕUPDODUÕQÕQ� KLoELULQGH� DQODPOÕ�
IDUNOÕOÕN�EXOXQDPDGÕ��$\UÕFD��*$��6$�YH�('7$¶QÕQ�HWDQRO�
LOH� LNLOL�NDUúÕODúWÕUPDODUÕQÕQ�KLoELULQGH�GH�DQODPOÕ� IDUNOÕOÕN�
EXOXQDPDGÕ��*$�YH�SR]LWLI�NRQWURO�JUXEX�NDUúÕODúWÕUÕOPDVÕQ-
GD� DUDODUÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNNHQ�1D2&O¶QLQ�*$� YH�
SR]LWLI� NRQWURO� JUXEX\OD� NDUúÕODúWÕUÕOPDVÕ� IDUNOÕ� VRQXoODU�
VXQPDNWDGÕU�� 1D2&�� LOH� *$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� EXOXQPD]NHQ� 1D2&�� LOH� SR]LWLI� NRQWURO� JUXEX�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQGX��%HQ]HU�úHNLOGH�DUDODUÕQ-
GD�DQODPOÕ�IDUNOÕOÕN�EXOXQDQ�('7$�YH�*$�JUXSODUÕQÕQ�HWDQRO�
LOH� NDUúÕODúWÕUÕOPDODUÕQGD� IDUNOÕ� VRQXoODU� YHUPHPHOHUL� GH�
EXOJXODU�DUDVÕQGD�WDP�WXWDUOÕOÕ÷Õ�YH�QHW�ELU�VRQXFD�YDUPD\Õ�
HQJHOOHPHNWHGLU��

dDOÕúPD� VRQXoODUÕQD� J|UH� WHVW� HGLOHQ� LUULJDV\RQ� VRO�V\RQ-
ODUÕQÕQ� .+� X]DNODúWÕUPDVÕQGDNL� HWNLQOLNOHUL� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�J|VWHUGL÷LQGHQ�VÕIÕU�KLSRWH]�UHGGH��
GLOGL�

<DSÕODQ� ELU� oDOÕúPD� ����� ���¶OLN� ('7$�� ���¶OXN� 6$��
��¶OLN� PDOHLN� DVLW� YH� ���¶OLN� ('7$�����¶OLN� VHWULPLG�
NRPELQDV\RQXQXQ� JHOHQHNVHO� úÕUÕQJD� \|QWHPL\OH� N|N�
NDQDOÕQGDQ�.+�X]DNODúWÕUPD�HWNLQOLNOHULQL�NDUúÕODúWÕUPÕúWÕU��
.+� X]DNODúWÕUPDGD� ('7$�� 6$� YH�PDOHLN� DVLWLQ� YHULPOLO-
L÷LQGH� IDUN� ROPDGÕ÷Õ� EHOLUWLOPLúWLU�� 0HYFXW� oDOÕúPDQÕQ�
VRQXoODUÕQGD�GD�('7$�YH�6$¶QÕQ�N|N�NDQDOÕQGDQ�.+�X]DN-
ODúWÕUPD�YHULPOLOL÷L�DUDVÕQGD�DQODPOÕ�IDUN�ROPDGÕ÷Õ�EXOXQGX��
<LQH�PHYFXW�oDOÕúPD� LOH�EHQ]HU�úHNLOGH�.HQHH�YH�DUN�� ����
N|N� NDQDOÕQGDQ� .+� X]DNODúWÕUPDGD� JHOHQHNVHO� úÕUÕQJD�
\|QWHPL\OH� X\JXODQDQ� 1D2&O� YH� ('7$� DUDVÕQGD� IDUN�
ROPDGÕ÷ÕQÕ� ELOGLUPLúWLU�� .HVNLQ� YH� DUN�� ����� ��¶OLN� YH�
���¶OXN� *$�� ���¶OXN� 6$� YH� ���¶OLN� ('7$¶QÕQ� VLP�OH�
HGLOPLú�LQWHUQDO�UH]RUSVL\RQOX�N|N�NDQDOODUÕQGDQ�.+�X]DN-
ODúWÕUPD�HWNLQOLNOHULQL�|OoW�÷��oDOÕúPDGD��DNWLYH�HGLOPHPLú�
VRO�V\RQODUÕQ� VNRUODUÕ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQ-
PHPLúWLU�����¶OXN�*$¶QÕQ�DNWLYH�HGLOGL÷L�JUXEXQ�.+�X]DN-
ODúWÕUPDGD�('7$¶GDQ�GDKD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU��P < 
������� ���¶OXN� *$� YH� ���¶OXN� 6$� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� J|]OHQPHPLúWLU�� .HVNLQ� YH� DUN�� ����� \DSWÕ÷Õ�
oDOÕúPDGD�DNWLYDV\RQVX]�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�KLoELUL-
QLQ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQPH]NHQ� PHYFXW�
oDOÕúPDGD�('7$�*$�YH�*$�6$�JUXSODUÕ�DUDVÕQGD�DQODPOÕ�
IDUNOÕOÕN�J|]OHQPLúWLU��'LDV�-XQLRU�YH�DUN�������N|N�NDQDOÕQ-
GDQ� .+� X]DNODúWÕUPDGD� ���¶OLN� HWDQRO�Q� HWNLVLQL� GH÷HU-
OHQGLUGLNOHUL� oDOÕúPDGD�� NDQDOODUD� NRQXODQ� .+� � VDOLQ�
VRO�V\RQ� YH� 0$)� LOH� X]DNODúWÕUÕOPÕú�� $UGÕQGDQ� 1D2&O��
('7$�7��IRVIRULN�DVLW�YH�HWDQRO�DNWLYH�HGLOPHPLú�YH�SDVLI�
XOWUDVRQLN�\|QWHPOH� DNWLYH� HGLOPLú� RODUDN��� IDUNOÕ� úHNLOGH�
X\JXODQDUDN�NDQDOODU� WHPL]OHQPLúWLU��$NWLYH� HGLOPHPLú�YH�
DNWLYH�HGLOPLú�LUULJDV\RQ�PHWRWODUÕ�DUDVÕQGD�KLoELU�VRO�V\RQ�
LoLQ� DQODPOÕ� IDUNOÕOÕN� J|]OHQPHPLúWLU�� $QFDN�� ���¶OLN�
HWDQRO�DNWLYDV\RQOX�YH�DNWLYDV\RQVX]�KHU�LNL�PHWRW�LoLQ�GH�
N|N�NDQDO�WHPL]OL÷LQGH�DQODPOÕ�GHUHFHGH�GDKD�HWNLOL�EXOXQ-
PXúWXU��$\QÕ�úHNLOGH�PHYFXW�oDOÕúPDGD�GD�DNWLYH�HGLOPHPLú�
1D2&O� YH� HWDQRO� JUXSODUÕ� GH÷HUOHQGLULOGL÷LQGH� DUDODUÕQGD�
DQODPOÕ�ELU�IDUN�J|]OHQPHGL��øNL�oDOÕúPDQÕQ�EXOJXODUÕ�ELUEL��
ULQL�GHVWHNOHU�QLWHOLNWHGLU�
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6NRU����.DYLWHQLQ�\DUÕVÕQGDQ�ID]ODVÕQGD�DUWÕN�YDU��
6NRU����.DYLWH�WDPDPHQ�DUWÕNOD�GROX�

9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\PDGÕ÷Õ�6KDSLUR�:LON� WHVWL� LOH�
EHOLUOHQGLNWHQ� VRQUD� �P� �� ������ � KHU� ELU� JUXEXQ� VNRU�
RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�LoLQ�.UXVNDO�:DOOLV�+�WHVWL�
���DQODPOÕOÕN�G�]H\L� LOH�6366�SURJUDPÕQGD��Y������6366�
,QF���&KLFDJR��,/��$%��NXOODQÕOGÕ��

BULGULAR
1HJDWLI� NRQWURO� JUXEX� LOH� W�P� oDOÕúPD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� WHVSLW� HGLOLUNHQ� �P < 
�������SR]LWLI�NRQWURO�JUXEXQXQ�RUWDODPD�VNRUX�VDGHFH�*$�
JUXEX\OD� EHQ]HUOLN� J|VWHUGL� �P� !� �������7DEOR���JUXSODUÕQ�
RUWDODPD�VNRU�GH÷HUOHULQL�J|VWHUPHNWHGLU��

Tablo 1.�+HU�ELU�JUXED�DLW�VNRU�GH÷HUOHULQLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUL�
�RUWDODPD���VWDQGDUW�VDSPD�

7DEOR� �¶GH� KHU� ELU� JUXSWDNL� VNRU� GD÷ÕOÕPÕ� YHULOPHNWHGLU��
('7$��1D2&O��6$�YH�HWDQRO��VNRUODUÕQ�RUWDODPDVÕ�DoÕVÕQGDQ�
EHQ]HUOLN� J|VWHULUNHQ� �P� !� ������� HQ� \�NVHN� VNRUXQ�
VDSWDQGÕ÷Õ� *$� JUXEX� ('7$� YH� 6$¶GDQ� DQODPOÕ� RUDQGD�
\�NVHN�VNRUD�VDKLSWLU��P����������

Tablo 2. +HU�ELU�JUXED�DLW�VNRU�GD÷ÕOÕPODUÕ����

<):<1̪5)
(QGRGRQWLN�WHGDYLQLQ�DPDFÕ�N|N�NDQDOÕQÕ�PLNURRUJDQL]PD-
ODUGDQ�HOLPLQH�HWPHN�YH�\HQLGHQ�NRQWDPLQH�ROPDVÕQÕ�HQJHO-
OHPHNWLU�� %DúDUÕOÕ� ELU� HQGRGRQWLN� WHGDYL� LoLQ� WHPL]OHPH��
úHNLOOHQGLUPH� YH� DSLNDOGH� L\L� ELU� WÕNDo� ROXúWXUPDN� JHUHN-
OLGLU�� .|N� NDQDO� VLVWHPLQLQ� GH]HQIHNVL\RQX� LoLQ� DUD�
VHDQVODUGD� NDQDOODUD� PHGLNDPDQ� X\JXODQÕU�� (Q� VÕN� WHUFLK�
HGLOHQ� NDQDO� LoL�PHGLNDPDQ� RODQ�.+¶QLQ� GROXPGDQ� |QFH�
NDQDOGDQ� WDPDPHQ� X]DNODúWÕUÕOPDVÕ� JHUHNLU��$QFDN�� .+¶L�
NDQDOGDQ� X]DNODúWÕUPDN� NROD\� GH÷LOGLU� YH� NDODQ� DUWÕNODU�
HQGRGRQWLN� WHGDYL� LoLQ� J�oO�N� ROXúWXUXUODU�� d�QN�� N|N�
NDQDO�VLVWHPLQGHQ�.+¶L� WDPDPHQ�YH�|QJ|U�OHELOLU�úHNLOGH�
X]DNODúWÕUDFDN� ELU� PHWRW� \RNWXU� ��������� .+¶L� X]DNODúWÕU-
PDN� LoLQ� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� NRQVDQWUD-
V\RQODUÕ��VÕFDNOÕNODUÕ��X\JXODQPD�V�UHOHUL�YH�DNWLYH�HGLOPH�
GXUXPODUÕ�RQODUÕQ�HWNLQOLN�G�]H\OHULQL�HWNLOHU��

%X�oDOÕúPDGD�WHN�NDQDOOÕ�GLúOHULQ�HQGRGRQWLN�WHGDYLVLQLQ�DUD�
VHDQVÕQGD� NDQDOODUD� .+� NRQXOGX� YH� ELU� KDIWD� EHNOHWLOGL��
'DKD�VRQUD�|UQHNOHU�UDVWJHOH�oDOÕúPD�JUXSODUÕQD�E|O�QHUHN�

1D2&�����������('7$��������HWDQRO��������*$�������YH�
6$�������LOH�VDGHFH�LUULJDV\RQ�L÷QHVL�NXOODQÕODUDN�\ÕNDQGÕ��
NDQDOODUGDQ� .+� X]DNODúWÕUPD� HWNLQOLNOHUL� GH÷HUOHQGLULOGL��
%X�oDOÕúPDQÕQ�EXOJXODUÕQD�J|UH� DNWLYDV\RQ�NXOODQÕOPDGDQ�
X\JXODQDQ� EX� VRO�V\RQODUÕQ� KLoELUL� N|N� NDQDOÕQGDNL�.+¶L�
WDPDPHQ�YH�LVWLNUDUOÕ�úHNLOGH�X]DNODúWÕUPDGD�HWNLQ�RODPDGÕ��
3R]LWLI�NRQWURO�JUXEXQXQ�oDOÕúPD�JUXSODUÕ�DUDVÕQGDQ�VDGHFH�
*$� LOH� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� ROPDPDVÕ� D\UÕFD� *$�
JUXEXQXQ� QHJDWLI� NRQWURO� JUXEX� LOH� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� ROPDVÕ� *$¶QÕQ� N|N� NDQDOÕQGDQ�.+� X]DNODúWÕUPD�
HWNLQOL÷LQLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UHELOLU��*$�YH�('7$�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�ROPDVÕ��D\UÕFD�*$�YH�6$�DUDVÕQGD�
GD� DQODPOÕ� IDUNOÕOÕN� ROPDVÕ�� *$¶QÕQ� N|N� NDQDOÕQGDQ� .+�
X]DNODúWÕUPDGD� HWNLVL]� ROXUNHQ� 6$� YH� ('7$¶QÕQ� HWNLOL�
ROGX÷XQX� J|VWHUHELOLU�� $QFDN�� 1D2&O�*$�� 1D2&O�6$��
1D2&,�('7$� LNLOL� NDUúÕODúWÕUPDODUÕQÕQ� KLoELULQGH� DQODPOÕ�
IDUNOÕOÕN�EXOXQDPDGÕ��$\UÕFD��*$��6$�YH�('7$¶QÕQ�HWDQRO�
LOH� LNLOL�NDUúÕODúWÕUPDODUÕQÕQ�KLoELULQGH�GH�DQODPOÕ� IDUNOÕOÕN�
EXOXQDPDGÕ��*$�YH�SR]LWLI�NRQWURO�JUXEX�NDUúÕODúWÕUÕOPDVÕQ-
GD� DUDODUÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNNHQ�1D2&O¶QLQ�*$� YH�
SR]LWLI� NRQWURO� JUXEX\OD� NDUúÕODúWÕUÕOPDVÕ� IDUNOÕ� VRQXoODU�
VXQPDNWDGÕU�� 1D2&�� LOH� *$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� EXOXQPD]NHQ� 1D2&�� LOH� SR]LWLI� NRQWURO� JUXEX�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQGX��%HQ]HU�úHNLOGH�DUDODUÕQ-
GD�DQODPOÕ�IDUNOÕOÕN�EXOXQDQ�('7$�YH�*$�JUXSODUÕQÕQ�HWDQRO�
LOH� NDUúÕODúWÕUÕOPDODUÕQGD� IDUNOÕ� VRQXoODU� YHUPHPHOHUL� GH�
EXOJXODU�DUDVÕQGD�WDP�WXWDUOÕOÕ÷Õ�YH�QHW�ELU�VRQXFD�YDUPD\Õ�
HQJHOOHPHNWHGLU��

dDOÕúPD� VRQXoODUÕQD� J|UH� WHVW� HGLOHQ� LUULJDV\RQ� VRO�V\RQ-
ODUÕQÕQ� .+� X]DNODúWÕUPDVÕQGDNL� HWNLQOLNOHUL� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�J|VWHUGL÷LQGHQ�VÕIÕU�KLSRWH]�UHGGH��
GLOGL�

<DSÕODQ� ELU� oDOÕúPD� ����� ���¶OLN� ('7$�� ���¶OXN� 6$��
��¶OLN� PDOHLN� DVLW� YH� ���¶OLN� ('7$�����¶OLN� VHWULPLG�
NRPELQDV\RQXQXQ� JHOHQHNVHO� úÕUÕQJD� \|QWHPL\OH� N|N�
NDQDOÕQGDQ�.+�X]DNODúWÕUPD�HWNLQOLNOHULQL�NDUúÕODúWÕUPÕúWÕU��
.+� X]DNODúWÕUPDGD� ('7$�� 6$� YH�PDOHLN� DVLWLQ� YHULPOLO-
L÷LQGH� IDUN� ROPDGÕ÷Õ� EHOLUWLOPLúWLU�� 0HYFXW� oDOÕúPDQÕQ�
VRQXoODUÕQGD�GD�('7$�YH�6$¶QÕQ�N|N�NDQDOÕQGDQ�.+�X]DN-
ODúWÕUPD�YHULPOLOL÷L�DUDVÕQGD�DQODPOÕ�IDUN�ROPDGÕ÷Õ�EXOXQGX��
<LQH�PHYFXW�oDOÕúPD� LOH�EHQ]HU�úHNLOGH�.HQHH�YH�DUN�� ����
N|N� NDQDOÕQGDQ� .+� X]DNODúWÕUPDGD� JHOHQHNVHO� úÕUÕQJD�
\|QWHPL\OH� X\JXODQDQ� 1D2&O� YH� ('7$� DUDVÕQGD� IDUN�
ROPDGÕ÷ÕQÕ� ELOGLUPLúWLU�� .HVNLQ� YH� DUN�� ����� ��¶OLN� YH�
���¶OXN� *$�� ���¶OXN� 6$� YH� ���¶OLN� ('7$¶QÕQ� VLP�OH�
HGLOPLú�LQWHUQDO�UH]RUSVL\RQOX�N|N�NDQDOODUÕQGDQ�.+�X]DN-
ODúWÕUPD�HWNLQOLNOHULQL�|OoW�÷��oDOÕúPDGD��DNWLYH�HGLOPHPLú�
VRO�V\RQODUÕQ� VNRUODUÕ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQ-
PHPLúWLU�����¶OXN�*$¶QÕQ�DNWLYH�HGLOGL÷L�JUXEXQ�.+�X]DN-
ODúWÕUPDGD�('7$¶GDQ�GDKD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU��P < 
������� ���¶OXN� *$� YH� ���¶OXN� 6$� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� J|]OHQPHPLúWLU�� .HVNLQ� YH� DUN�� ����� \DSWÕ÷Õ�
oDOÕúPDGD�DNWLYDV\RQVX]�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�KLoELUL-
QLQ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQPH]NHQ� PHYFXW�
oDOÕúPDGD�('7$�*$�YH�*$�6$�JUXSODUÕ�DUDVÕQGD�DQODPOÕ�
IDUNOÕOÕN�J|]OHQPLúWLU��'LDV�-XQLRU�YH�DUN�������N|N�NDQDOÕQ-
GDQ� .+� X]DNODúWÕUPDGD� ���¶OLN� HWDQRO�Q� HWNLVLQL� GH÷HU-
OHQGLUGLNOHUL� oDOÕúPDGD�� NDQDOODUD� NRQXODQ� .+� � VDOLQ�
VRO�V\RQ� YH� 0$)� LOH� X]DNODúWÕUÕOPÕú�� $UGÕQGDQ� 1D2&O��
('7$�7��IRVIRULN�DVLW�YH�HWDQRO�DNWLYH�HGLOPHPLú�YH�SDVLI�
XOWUDVRQLN�\|QWHPOH� DNWLYH� HGLOPLú� RODUDN��� IDUNOÕ� úHNLOGH�
X\JXODQDUDN�NDQDOODU� WHPL]OHQPLúWLU��$NWLYH� HGLOPHPLú�YH�
DNWLYH�HGLOPLú�LUULJDV\RQ�PHWRWODUÕ�DUDVÕQGD�KLoELU�VRO�V\RQ�
LoLQ� DQODPOÕ� IDUNOÕOÕN� J|]OHQPHPLúWLU�� $QFDN�� ���¶OLN�
HWDQRO�DNWLYDV\RQOX�YH�DNWLYDV\RQVX]�KHU�LNL�PHWRW�LoLQ�GH�
N|N�NDQDO�WHPL]OL÷LQGH�DQODPOÕ�GHUHFHGH�GDKD�HWNLOL�EXOXQ-
PXúWXU��$\QÕ�úHNLOGH�PHYFXW�oDOÕúPDGD�GD�DNWLYH�HGLOPHPLú�
1D2&O� YH� HWDQRO� JUXSODUÕ� GH÷HUOHQGLULOGL÷LQGH� DUDODUÕQGD�
DQODPOÕ�ELU�IDUN�J|]OHQPHGL��øNL�oDOÕúPDQÕQ�EXOJXODUÕ�ELUEL��
ULQL�GHVWHNOHU�QLWHOLNWHGLU�

2OXúDELOHFHN�RSHUDW|UOH�LOLúNLOL�\DQOÕOÕNODUÕQ�|Q�QH�JHoPHN�
LoLQ� oDOÕúPD� WHN�N|U� WDVDUÕPOD� \DSÕOGÕ�� 2SHUDW|U� \DQOÕOÕ÷Õ�
ROPDPDVÕ�LoLQ�|UQHNOHU�oDOÕúPD�JUXSODUÕQD�UDVWJHOH�D\UÕOGÕN-
WDQ� VRQUD� LUULJDV\RQ� VRO�V\RQODUÕQÕ� X\JXOD\DQ� RSHUDW|UH�
KDQJL� oDOÕúPD� JUXEX\OD� oDOÕúÕOGÕ÷Õ� ELOJLVL� YHULOPHGL��
gUQHNOHPLQ� VD\ÕFD� D]OÕ÷Õ� YH� DUDúWÕUPDQÕQ� D÷Õ]� LoLQGHNL�
GLúOHU� \HULQH� oHNLOPLú� GLúOHUOH� ODERUDWXYDU� RUWDPÕQGD�
\DSÕOPÕú�ROPDVÕ�DUDúWÕUPDQÕQ�VÕQÕUOÕOÕNODUÕGÕU�
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ABSTRACT
Objectives:
,Q�WKLV�VWXG\��WKH�FDOFLXP�K\GUR[LGH��&+��UHPRYDO�HIILFLHQ-
F\�RI�YDULRXV� LUULJDWLRQ�VROXWLRQV�XVHG�ZLWK� WKH� WUDGLWLRQDO�
V\ULQJH�PHWKRG�IURP�WKH�URRW�FDQDO�ZDV�HYDOXDWHG�

Material and Methods:
����VLQJOH�URRWHG��H[WUDFWHG�KXPDQ�WHHWK�ZHUH�VHOHFWHG��7KH�
FURZQV�ZHUH�UHPRYHG��DQG�WKH�FDQDO�OHQJWK�ZDV�VWDQGDUG-
L]HG��7KH�VSHFLPHQV�ZHUH�VSOLW�ORQJLWXGLQDOO\��DQG�JURRYHV�
ZHUH�PDGH�LQ�WKH�DSLFDO�����RI�ERWK�KDOYHV��7KH�URRW�FDQDOV�
RI����VDPSOHV�ZHUH�ILOOHG�ZLWK�&+�DQG�VWD\HG�IRU�RQH�ZHHN��
)LYH�VSHFLPHQV�ZHUH�FKRVHQ�DV�WKH�SRVLWLYH�FRQWURO�JURXS��
7KH�UHPDLQLQJ�VSHFLPHQV�ZHUH�GLYLGHG�LQWR���VWXG\�JURXSV�
UDQGRPO\��7KH�JURXSV�ZHUH�LUULJDWHG�ZLWK�1D2&O����������
('7$��������HWKDQRO��������JO\FROLF�DFLG��������RU�FLWULF�
DFLG� ������ XVLQJ� DQ� LUULJDWLRQ� QHHGOH�� 7KH� JURRYHV� ZHUH�
H[DPLQHG�ZLWK� D� VWHUHRPLFURVFRSH� XQGHU� ��;�PDJQLILFD-
WLRQ��DQG�VFRUHG�DFFRUGLQJ�WR� WKH�9DQ�GHU�6OXLV�FODVVLILFD-
WLRQ�

Results:
:KLOH�WKH�ORZHVW�VFRUH�ZDV�IRXQG�LQ�WKH�('7$�JURXS��WKH�
&+�UHPRYDO�DELOLW\�RI�('7$�ZDV�VLPLODU�WR�WKDW�RI�1D2&O��
&LWULF� DFLG�� DQG� HWKDQRO� �P� !� ������� *O\FROLF� DFLG� JURXS��
ZKLFK� KDV� WKH� KLJKHVW� VFRUH�� UHPRYLQJ� &+� VFRUHV� DUH�
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Conclusions: 
1RQH� RI� WKH� WHVWHG� VROXWLRQV� WKDW� ZHUH� XVHG� ZLWK� QHHGOH�
LUULJDWLRQ�FRPSOHWHO\�VXFFHHGHG�LQ�UHPRYLQJ�&+��:KLOH�WKH�
EHVW�VFRUHV�ZHUH�GHWHFWHG�LQ�('7$�DQG�FLWULF�DFLG�VROXWLRQV��
WKH�KLJKHVW�VFRUH�ZDV�GHWHUPLQHG�LQ�WKH�JO\FROLF�DFLG�JURXS�
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%DNWHULOHU� SHULUDGLN�OHU� GRNX� KDVWDOÕNODUÕQÕQ� JHOLúLPLQGH�
SULPHU� HWL\RORMLN� IDNW|U� RODUDN� NDEXO� HGLOPLúWLU� ����� .|N�
NDQDO�WHGDYLVLQLQ�EDúDUÕVÕ��SXOSDO�GRNXODUÕQ��GHQWLQ�GHEULV-
OHULQLQ� YH� HQIHNWH� PLNURRUJDQL]PDODUÕQ� NHPRPHNDQLN�
SUHSDUDV\RQOD� X]DNODúWÕUÕOPDVÕQD� ED÷OÕGÕU� ����� .|N�
NDQDOÕQÕQ�GH]HQIHNVL\RQXQXQ�PDNVLPL]H�HGLOPHVL�LoLQ�oRN�
VHDQV� WHGDYLQLQ� WHUFLK� HGLOGL÷L� YH\D� NDQDOÕQ� WHN� VHDQVWD�
GROGXUXODPDGÕ÷Õ� GXUXPODUGD� NDQDOD� NDOVL\XP� KLGURNVLW�
�.+��\HUOHúWLULOLU������.+�KHP�DQWLPLNUREL\DO�HWNLQOL÷LQGHQ�
|W�U��KHP�GH�PLNURRUJDQL]PDODUÕQ�NDQDOD�JLULúLQH�IL]LNVHO�
ELU�EDUL\HU�WHúNLO�HWWL÷LQGHQ�GROD\Õ�HQ�oRN�WHUFLK�HGLOHQ�NDQDO�
LoL�PHGLNDPDQGÕU� �����$QWLEDNWHUL\HO�ROPDVÕ��GRNX�o|]�F��
|]HOOL÷L�� N|N� UH]RUSVL\RQXQX� GXUGXUPDVÕ�� WDPLU� LúOHPLQL�
KÕ]ODQGÕUPDVÕ�YH�VHUW�GRNX�ROXúXPXQX�X\DUPDVÕ�QHGHQL\OH�
NXOODQÕPÕ� |QHULOPHNWHGLU� ������� .|N� NDQDO� VLVWHPLQLQ� �o�
ER\XWOX�úHNLOGH�GROGXUXOPDVÕQGDQ�|QFH�NDQDOODUÕQ�.+¶WHQ�
WDP�RODUDN�DUÕQGÕUÕOPDVÕ�JHUHNLU��o�QN��NDQDO�GXYDUODUÕQGD�

.+� YDUOÕ÷Õ� SDWODUÕQ� VHUWOHúPH� V�UHFLQL� ER]DU� YH� GHQWLQ�
W�E�OOHULQH� Q�IX]� HWPHVLQL� HQJHOOHU� ������� .+µLQ� X]DN-
ODúWÕUÕOPDVÕ�LoLQ�|QHULOHQ�SHN�oRN�DMDQ�YH�WHNQLN�YDUGÕU��

(QGRGRQWLGH� HQ� oRN� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQX� RODQ�
VRG\XP�KLSRNORULWLQ� �1D2&O�� RUJDQLN� GRNX� o|]�F�� HWNLVL�
YDUGÕU�� QHNURWLN� YH� YLWDO� GRNXODU� �]HULQGH� HWNLOLGLU�� G�ú�N�
\�]H\�JHULOLPL�VHEHEL\OH�GHQWLQ�GXYDUODUÕQD�NROD\FD�GLI�]H�
ROXU��PHNDQLN�SUHSDUDV\RQGD�OXEULNDV\RQ�VD÷ODU������hVW�Q�
DQWLPLNUREL\DO� |]HOOL÷L� VHEHEL\OH� HQ� oRN� WHUFLK� HGLOHQ�
LUULJDV\RQ�DMDQÕGÕU���������$QFDN��LQRUJDQLN�GRNXODUÕ�X]DN-
ODúWÕUPD�|]HOOL÷LQH�VDKLS�ROPDGÕ÷Õ�LoLQ�VPHDU�WDEDNDVÕQÕQ�YH�
.+� DUWÕNODUÕQÕQ� X]DNODúWÕUÕOPDVÕQGD� úHODV\RQ� DMDQODUÕ� LOH�
EHUDEHU�NXOODQÕOÕUODU��%LU�úHODW|U�RODQ�HWLOHQGLDPLQWHWUDDVHWLN�
DVLW� �('7$�� JHQHOGH� ���¶OLN� NRQVDQWUDV\RQGD�� ILQDO�
LUULJDV\RQXQGD� VPHDU� WDEDNDVÕQÕQ� PLQHUDOL]H� NÕVPÕQÕQ�
X]DNODúWÕUÕOPDVÕQGD�NXOODQÕOÕU��('7$¶QÕQ�DQWLVHSWLN�NDSDVL-
WHVL�VÕQÕUOÕ�ROPDVÕQD�UD÷PHQ��NDQDO�LoL�PLNUREL\RPX�D]DOW-
PDGD� ROGXNoD� �VW�Q� ROGX÷X� DoÕNODQPÕúWÕU� ����� ('7$¶QÕQ�
X]XQ� G|QHP� GHQWLQH� WHPDVÕQÕQ� HUR]\RQD� \RO� DoWÕ÷ÕQÕ�
ELOGLUHQ�DUDúWÕUÕFÕODU�N|N�\DSÕVÕQÕQ�]D\ÕIODPDVÕQD�\RO�DoDEL-
OHFH÷LQL�|QJ|UPHNWHGLUOHU�������%LU�EDúND�úHODW|U�DMDQ�RODQ�
VLWULN� DVLW� �6$�� LVH� N|N� NDQDOODUÕQÕQ� LUULJDV\RQX� YH� VPHDU�
WDEDNDVÕQÕQ�X]DNODúWÕUÕOPDVÕ�DPDFÕ\OD����LOH�����DUDVÕQGD�
GH÷LúHQ� NRQVDQWUDV\RQ� DUDOÕ÷ÕQGD� NXOODQÕOPDNWDGÕU� ������
���¶OLN�('7$¶\D�J|UH��VW�Q�DQWLPLNUREL\DO�DNWLYLWH�VXQVD�
GD��NLP\DVDO�VWDELOLWHVL�EDNÕPÕQGDQ�\HWHUVL]GLU�������<DSÕODQ�
ELU� oDOÕúPDGD�� ����� ���¶OLN� ('7$� LOH� ���¶OXN� 6$¶QÕQ�
GHNDOVLIL\H�HGLFL�DNWLYLWHVL�NRQXVXQGD�oRN�ID]OD�IDUN�EXOXQ-
PDGÕ÷Õ� J|VWHULOPLúWLU�� *OLNROLN� DVLW� �*$�� UHQNVL]GLU� YH�
\DSÕVÕQGDNL���NDUERQ�DWRPX�VXGD�NROD\OÕNOD�o|]�OHELOPHVL-
QL� VD÷ODU�� g]HOLNOH� GHUPDWRORMLN� �U�QOHULQ� LoHUL÷LQGH� \HU�
DODQ� *$� LOH� LOJLOL� J�QFHO� oDOÕúPDODU� UHVWRUDWLI� LúOHPOHUGH�
PLQH�YH�GHQWLQ�S�U�]OHQGLUPHGH�NXOODQÕODELOHFH÷LQL�YH�N|N�
NDQDO�GXYDUODUÕQGDQ�VPHDU� WDEDNDVÕ�X]DNODúWÕUPDGD�('7$�
NDGDU� HWNLOL� ROGX÷XQX� J|VWHUPLúWLU� ���������$\UÕFD�� ILEUR-
EODVWODU� �]HULQGHNL� WRNVLN� HWNLVL�('7$¶\D�NÕ\DVOD�GDKD� D]�
EXOXQPXúWXU� ������(WDQRO�DQWLPLNUREL\DO�HWNLQOL÷H�VDKLSWLU�
YH� HQGRGRQWLGH� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� ELUELULQH�
NDUÕúPDVÕQÕ� HQJHOOHPHN� DPDFÕ\OD� YH� NDYLWH� WHPL]OL÷LQGH�
NXOODQÕOPDNWDGÕU�� ���� HWDQRO� LoHUHQ� o|]HOWLQLQ� LUULJDV\RQ�
VRO�V\RQX� RODUDN� NXOODQÕOPDVÕQÕQ� VDI� HWDQROGHQ�� ����¶OLN�
1D2&O¶GHQ� YH� ���¶OLN� ('7$¶GDQ� GDKD� HWNLOL� ROGX÷X�
EHOLUWLOPLúWLU�������

.+¶LQ� N|N� NDQDOÕQGDQ� X]DNODúWÕUÕOPDVÕQGD� DNWLYH� HGLOHQ�
LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOL÷LQLQ�DNWLYDV\RQ�X\JXODQ-
PD\DQODUD� J|UH� GDKD� \�NVHN� ROGX÷X� J|VWHULOPLúWLU� �����
$NWLYDV\RQ� IDNW|U�� ROPDGDQ� VDGHFH� VRO�V\RQODUÕQ� HWNLQ-
OLNOHULQL�GH÷HUOHQGLUHELOPHN�LoLQ�JHOHQHNVHO�úÕUÕQJD�\|QWHPL�
NXOODQÕOPÕú�oDOÕúPDODUGD����¶OLN�HWDQRO¶�Q�DSLNDO�E|OJHGH-
NL� HWNLQOL÷L� 1D2&O� YH� ('7$�7¶GHQ� \�NVHN� EXOXQPXúWXU�
������$QFDN��OLWHUDW�UGH�HWDQRO�LOH�*$�YH�6$¶QÕQ�DNWLYDV\RQ-
VX]� .+� X]DNODúWÕUPD� HWNLQOLNOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPD� \RNWXU�� *$¶QÕQ� N|N� NDQDOÕQGDNL� DQWLPLNUREL\DO�
HWNLVL� VLWULN� DVLW� � YH� ('7$¶GDQ� ID]OD� EXOXQPXúWXU� YH� EX�
|]HOOL÷L� RQX� ILQDO� LUULJDV\RQX� LoLQ� ELU� DOWHUQDWLI� KDOLQH�
JHWLUPLúWLU� ������ øUULJDV\RQ� DNWLYDV\RQX� LoLQ� JHUHNOL�
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FLKD]ODUD� HULúLP� LPNDQÕ� ROPD\DQ� NOLQLV\HQOHU� LoLQ� úÕUÕQJD�
LUULJDV\RQX� NXOODQDUDN�.+� X]DNODúWÕUPDN� LoLQ�PDNVLPXP�
YHULPL� VD÷OD\DFDN� LUULJDV\RQ� VRO�V\RQXQXQ� ELOLQPHVL�
|QHPOLGLU��%X�oDOÕúPDGD�1D2&O��('7$��6$��*$�YH�HWDQRO�
ROPDN� �]HUH� �� IDUNOÕ� LUULJDV\RQ� VRO�V\RQXQXQ� JHOHQHNVHO�
úÕUÕQJD� � LUULJDV\RQX� LOH� X\JXODQPDODUÕQÕQ�� VLP�OH� LQWHUQDO�
UH]RUSVL\RQ� NDYLWHOHULQGHQ� .+� X]DNODúWÕUPD� HWNLQOL÷LQL�
GH÷HUOHQGLUPHN� DPDoODQPÕúWÕU�� dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L�
LUULJDV\RQ� VRO�V\RQODUÕ� DUDVÕQGD� N|N�Q� DSLNDO� �oO�V�QGH�
\HU�DODQ�ELU�ROXN�LoHULVLQGHQ�.+�PHGLNDPDQÕ�X]DNODúWÕUPD-
GD�DQODPOÕ�ELU�IDUNOÕOÕN�ROPD\DFD÷Õ�\|Q�QGH�WDVDUODQGÕ��%X�
oDOÕúPDGD�N|N�NDQDOÕQGDNL�LUUHJ�OHU�ELU�DODQGDQ�.+�X]DN-
ODúWÕUÕOPDVÕQGD�oHúLWOL�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOLNOHUL�
JHOHQHNVHO� úÕUÕQJD� \|QWHPL� NXOODQÕODUDN� NDUúÕODúWÕUÕOGÕ�� %X�
VD\HGH� oDOÕúPDQÕQ� OD]HU�� XOWUDVRQLN�� VRQLN�JLEL� DNWLYDV\RQ�
VHoHQHNOHULQH�KHQ�]�VDKLS�ROPD\DQ�GLú�KHNLPOL÷L�|÷UHQFLOH-
UL�� VWDM\HU� YH� \HQL� PH]XQ� GLú� KHNLPOHUL� LoLQ� GDKD� GH÷HUOL�
VRQXoODU� YH� GDKD� XODúÕODELOLU� WHGDYL� VHoHQHNOHUL� VXQPDVÕ�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPD� SURWRNRO�� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� .OLQLN�
$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ����������QXPDUDVÕ�LOH�
RQD\ODQGÕ�� � dDOÕúPD� LoLQ� NXOODQÕODFDN� JUXS� EDúÕQD� G�úHQ�
PLQLPXP� |UQHN� E�\�NO�÷�� KHVDSODPDVÕ� LoLQ� GDKD� |QFH�
\D\ÕQODQPÕú� ELU� oDOÕúPDQÕQ� HWNL� E�\�NO�÷�� NXOODQÕODUDN�
*3RZHU� �Y����+HLQULFK� +HLQH� 8QLYHUVLW\�� '�VVHOGRUI��
*HUPDQ\�� SURJUDPÕQGD� \DSÕODQ� KHVDSODPD� D\QÕ� HWNL�
E�\�NO�÷�QH� XODúÕOPDVÕ� LoLQ�PLQLPXP� ��� |UQHN� NXOODQÕO-
PDVÕ�JHUHNWL÷LQL�RUWD\D�NR\GX�������<HQL�oHNLOPLú�WHN�N|NO��
LQVDQ�NHVLFL�YH�NDQLQ�GLúOHUL�VHoLOHUHN�GLúOHULQ�PH]L\REXNNDO�
YH� EXNNROLQJXDO� \|QGHQ� UDG\RJUDILOHUL� oHNLOGL�� 'LODVHUD-
V\RQ�� UH]RUSVL\RQ�� IUDNW�U�� UHVWRUDV\RQ� YH� NDYLWDV\RQ�
VDSWDQDQ�GLúOHU�oÕNDUÕODUDN��G�]�WHN�ELU�N|N�NDQDOÕQD�VDKLS�
���� DGHW� GLú� oDOÕúPD\D� GDKLO� HGLOGL�� 'LúOHULQ� NURQODUÕ� VX�
VR÷XWPDVÕ� DOWÕQGD� HOPDV� GLVNOHU� NXOODQÕODUDN� X]DNODúWÕUÕOÕS�
N|N� NDQDO� ER\X� X]XQOX÷X� ��� �� ��PP� RODUDN� VWDQGDUGL]H�
HGLOGL��'Lú�SXOSDODUÕ����QROX�.� WLSL�H÷H� �'HQWVSO\�6LURQD��
%DOODLJXHV�� øVYLoUH�� LOH�HNVWLUSH�HGLOGL��.|N�NDQDOODUÕ�1L7L�
G|QHU� H÷H� VLVWHPL� �3UR7DSHU� 1H[W�� 'HQWVSO\� 6LURQD��
NXOODQÕODUDN� �����¶OLN� 1D2&O� LUULJDV\RQX� DOWÕQGD� ������
ER\XWXQD�NDGDU�SUHSDUH�HGLOGL��3UHSDUDV\RQ� WDPDPODQGÕN-
WDQ� VRQUD� NDQDOODU� VÕUDVÕ\OD� �� P/� ���¶OLN� ('7$�� �� P/�
GLVWLOH�VX�YH���P/������¶OLN�1D2&O�LOH�\ÕNDQGÕ��gUQHNOHU�
KÕ]OÕ�VHUWOHúHQ�VLOLNRQ�LoLQH�J|P�OG��YH�VLOLNRQ�VHUWOHúWLNWHQ�
VRQUD� NDOÕSODUGDQ� oÕNDUWÕOÕS� X]XQODPDVÕQD� LNL\H� E|O�QG���
øNL\H� E|OPH� LúOHPLQGHQ� VRQUD� N|N� \DUÕODUÕQÕQ� KHU� LNLVLQLQ�
DQDWRPLN� DSHNVLQGHQ� �� PP� NRURQDOGH� \HU� DODQ� ���� PP�
oDSOÕ�HOPDV�URQG�IUH]�LOH�����PP�GHULQOL÷LQGH�ROXNODU�DoÕOGÕ��
.|N�Q�KHU�LNL�\DUÕVÕ�WHNUDU�NDOÕSODUD�NR\XOXS��NDQDOODU�Nk÷ÕW�
NRQ�LOH�NXUXWXOGX�

1HJDWLI� NRQWURO� JUXEX� RODUDN� D\UÕODQ� �� |UQH÷H� EDúND� ELU�
LúOHP� X\JXODQPDGÕ�� .+� �:RR&DO�� -HIL[�� 7�UNL\H�� WR]� YH�
OLNLWL�����RUDQÕQGD�NDUÕúWÕUÕOÕS�NDODQ����|UQH÷LQ�KHU�ELU�\DUÕP�
N|N�NDQDO�ERúOX÷XQD�\HUOHúWLULOGL��gUQHNOHU�VLOLNRQ�NDOÕSODUD�
\HUOHúWLULOGL�YH��VWOHUL�JHoLFL� UHVWRUDV\RQ�PDWHU\DOL� �&DYLW��
�0� (63(�� 6HHIHOG�� $OPDQ\D�� LOH� NDSDWÕOGÕ�� ELU� KDIWD�

V�UHVLQFH� ��� �&¶GH� YH� ����� QHPOL� RUWDPGD� WXWXOGX�� %LU�
KDIWD�VRQUD�JHoLFL�UHVWRUDV\RQODU�NDOGÕUÕOGÕ���3R]LWLI�oDOÕúPD�
JUXEXQD� EX� DúDPDGDQ� VRQUD� KHUKDQJL� ELU� LúOHP� X\JXODQ-
PDGÕ�� gUQHNOHU� EX� DúDPDGD� UDQGRP�RUJ� NXOODQÕODUDN� ��
oDOÕúPD�JUXEXQD�UDVWJHOH�RODUDN�D\UÕOGÕ��n  ����
� *HoLFL� UHVWRUDV\RQ� PDWHU\DOL� X]DNODúWÕUÕOGÕNWDQ� VRQUD� ���
QROX� .� WLSL� H÷H� �'HQWVSO\� 6LURQD�� NXOODQÕODUDN� oDOÕúPD�
ER\XQGDQ� �� PP� NÕVD� RODFDN� GHULQOLNOH� NDQDOODUGDNL� .+�
LoHULVLQGH�LUULJDV\RQ�L÷QHVLQLQ�\HUOHúPHVL�LoLQ�ERúOXN�DoÕOGÕ��
%LULQFL�oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�1D2&O����������
��� oDOÕúPD� JUXEXQGDNL� |UQHNOHU� �� P/� ('7$� ������� ���
oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�HWDQRO�����������oDOÕúPD�
JUXEXQGDNL�|UQHNOHU���P/�*$�������YH����oDOÕúPD�JUXEXQ-
GDNL�|UQHNOHU���P/�6$�������LOH�VDGHFH�oDOÕúPD�ER\XQGDQ�
��PP�NÕVD� LUULJDV\RQ� L÷QHVL� NXOODQÕODUDN�\ÕNDQGÕ��+HU� ELU�
oDOÕúPD�JUXEXQGDNL�|UQHNOHU�VWDQGDUW�RODUDN���GN�ER\XQFD���
P/�VRO�V\RQ�LOH�\ÕNDQGÕ��2SHUDW|U�\DQOÕOÕ÷Õ�ROPDPDVÕ�LoLQ�
W�P�LúOHPOHU�WHN�ELU�NOLQLV\HQ�WDUDIÕQGDQ�X\JXODQGÕ��8\JX-
ODPD�HVQDVÕQGD�KDQJL�LUULJDV\RQ�VRO�V\RQXQXQ�NXOODQÕOGÕ÷Õ�
ELOJLVL�NOLQLV\HQGHQ�JL]OHQGL�
 
+HU�ELU�|UQH÷LQ���\DUÕVÕQGDNL�ROXNODU���;�E�\�WPH�DOWÕQGD�
VWHUHRPLNURVNRS�LOH�LQFHOHQGL��gUQHNOHU��9DQ�GHU�6OXLV������
VÕQÕIODPDVÕQD� J|UH� |UQHNOHULQ� KDQJL� JUXED� DLW� ROGX÷XQX�
ELOPH\HQ� LNL�RSHUDW|U� WDUDIÕQGDQ�DúD÷ÕGD�EHOLUWLOHQ�úHNLOGH�
VNRUODQGÕ�
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6NRU����.DYLWHQLQ�\DUÕVÕQGDQ�D]ÕQGD�DUWÕN�YDU��
6NRU����.DYLWHQLQ�\DUÕVÕQGDQ�ID]ODVÕQGD�DUWÕN�YDU��
6NRU����.DYLWH�WDPDPHQ�DUWÕNOD�GROX�

9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\PDGÕ÷Õ�6KDSLUR�:LON� WHVWL� LOH�
EHOLUOHQGLNWHQ� VRQUD� �P� �� ������ � KHU� ELU� JUXEXQ� VNRU�
RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�LoLQ�.UXVNDO�:DOOLV�+�WHVWL�
���DQODPOÕOÕN�G�]H\L� LOH�6366�SURJUDPÕQGD��Y������6366�
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�������SR]LWLI�NRQWURO�JUXEXQXQ�RUWDODPD�VNRUX�VDGHFH�*$�
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RUWDODPD�VNRU�GH÷HUOHULQL�J|VWHUPHNWHGLU��

Tablo 1.�+HU�ELU�JUXED�DLW�VNRU�GH÷HUOHULQLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUL�
�RUWDODPD���VWDQGDUW�VDSPD�
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('7$��1D2&O��6$�YH�HWDQRO��VNRUODUÕQ�RUWDODPDVÕ�DoÕVÕQGDQ�
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(QGRGRQWLN�WHGDYLQLQ�DPDFÕ�N|N�NDQDOÕQÕ�PLNURRUJDQL]PD-
ODUGDQ�HOLPLQH�HWPHN�YH�\HQLGHQ�NRQWDPLQH�ROPDVÕQÕ�HQJHO-
OHPHNWLU�� %DúDUÕOÕ� ELU� HQGRGRQWLN� WHGDYL� LoLQ� WHPL]OHPH��
úHNLOOHQGLUPH� YH� DSLNDOGH� L\L� ELU� WÕNDo� ROXúWXUPDN� JHUHN-
OLGLU�� .|N� NDQDO� VLVWHPLQLQ� GH]HQIHNVL\RQX� LoLQ� DUD�
VHDQVODUGD� NDQDOODUD� PHGLNDPDQ� X\JXODQÕU�� (Q� VÕN� WHUFLK�
HGLOHQ� NDQDO� LoL�PHGLNDPDQ� RODQ�.+¶QLQ� GROXPGDQ� |QFH�
NDQDOGDQ� WDPDPHQ� X]DNODúWÕUÕOPDVÕ� JHUHNLU��$QFDN�� .+¶L�
NDQDOGDQ� X]DNODúWÕUPDN� NROD\� GH÷LOGLU� YH� NDODQ� DUWÕNODU�
HQGRGRQWLN� WHGDYL� LoLQ� J�oO�N� ROXúWXUXUODU�� d�QN�� N|N�
NDQDO�VLVWHPLQGHQ�.+¶L� WDPDPHQ�YH�|QJ|U�OHELOLU�úHNLOGH�
X]DNODúWÕUDFDN� ELU� PHWRW� \RNWXU� ��������� .+¶L� X]DNODúWÕU-
PDN� LoLQ� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� NRQVDQWUD-
V\RQODUÕ��VÕFDNOÕNODUÕ��X\JXODQPD�V�UHOHUL�YH�DNWLYH�HGLOPH�
GXUXPODUÕ�RQODUÕQ�HWNLQOLN�G�]H\OHULQL�HWNLOHU��

%X�oDOÕúPDGD�WHN�NDQDOOÕ�GLúOHULQ�HQGRGRQWLN�WHGDYLVLQLQ�DUD�
VHDQVÕQGD� NDQDOODUD� .+� NRQXOGX� YH� ELU� KDIWD� EHNOHWLOGL��
'DKD�VRQUD�|UQHNOHU�UDVWJHOH�oDOÕúPD�JUXSODUÕQD�E|O�QHUHN�

1D2&�����������('7$��������HWDQRO��������*$�������YH�
6$�������LOH�VDGHFH�LUULJDV\RQ�L÷QHVL�NXOODQÕODUDN�\ÕNDQGÕ��
NDQDOODUGDQ� .+� X]DNODúWÕUPD� HWNLQOLNOHUL� GH÷HUOHQGLULOGL��
%X�oDOÕúPDQÕQ�EXOJXODUÕQD�J|UH� DNWLYDV\RQ�NXOODQÕOPDGDQ�
X\JXODQDQ� EX� VRO�V\RQODUÕQ� KLoELUL� N|N� NDQDOÕQGDNL�.+¶L�
WDPDPHQ�YH�LVWLNUDUOÕ�úHNLOGH�X]DNODúWÕUPDGD�HWNLQ�RODPDGÕ��
3R]LWLI�NRQWURO�JUXEXQXQ�oDOÕúPD�JUXSODUÕ�DUDVÕQGDQ�VDGHFH�
*$� LOH� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� ROPDPDVÕ� D\UÕFD� *$�
JUXEXQXQ� QHJDWLI� NRQWURO� JUXEX� LOH� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� ROPDVÕ� *$¶QÕQ� N|N� NDQDOÕQGDQ�.+� X]DNODúWÕUPD�
HWNLQOL÷LQLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UHELOLU��*$�YH�('7$�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�ROPDVÕ��D\UÕFD�*$�YH�6$�DUDVÕQGD�
GD� DQODPOÕ� IDUNOÕOÕN� ROPDVÕ�� *$¶QÕQ� N|N� NDQDOÕQGDQ� .+�
X]DNODúWÕUPDGD� HWNLVL]� ROXUNHQ� 6$� YH� ('7$¶QÕQ� HWNLOL�
ROGX÷XQX� J|VWHUHELOLU�� $QFDN�� 1D2&O�*$�� 1D2&O�6$��
1D2&,�('7$� LNLOL� NDUúÕODúWÕUPDODUÕQÕQ� KLoELULQGH� DQODPOÕ�
IDUNOÕOÕN�EXOXQDPDGÕ��$\UÕFD��*$��6$�YH�('7$¶QÕQ�HWDQRO�
LOH� LNLOL�NDUúÕODúWÕUPDODUÕQÕQ�KLoELULQGH�GH�DQODPOÕ� IDUNOÕOÕN�
EXOXQDPDGÕ��*$�YH�SR]LWLI�NRQWURO�JUXEX�NDUúÕODúWÕUÕOPDVÕQ-
GD� DUDODUÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNNHQ�1D2&O¶QLQ�*$� YH�
SR]LWLI� NRQWURO� JUXEX\OD� NDUúÕODúWÕUÕOPDVÕ� IDUNOÕ� VRQXoODU�
VXQPDNWDGÕU�� 1D2&�� LOH� *$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� EXOXQPD]NHQ� 1D2&�� LOH� SR]LWLI� NRQWURO� JUXEX�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQGX��%HQ]HU�úHNLOGH�DUDODUÕQ-
GD�DQODPOÕ�IDUNOÕOÕN�EXOXQDQ�('7$�YH�*$�JUXSODUÕQÕQ�HWDQRO�
LOH� NDUúÕODúWÕUÕOPDODUÕQGD� IDUNOÕ� VRQXoODU� YHUPHPHOHUL� GH�
EXOJXODU�DUDVÕQGD�WDP�WXWDUOÕOÕ÷Õ�YH�QHW�ELU�VRQXFD�YDUPD\Õ�
HQJHOOHPHNWHGLU��

dDOÕúPD� VRQXoODUÕQD� J|UH� WHVW� HGLOHQ� LUULJDV\RQ� VRO�V\RQ-
ODUÕQÕQ� .+� X]DNODúWÕUPDVÕQGDNL� HWNLQOLNOHUL� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�J|VWHUGL÷LQGHQ�VÕIÕU�KLSRWH]�UHGGH��
GLOGL�

<DSÕODQ� ELU� oDOÕúPD� ����� ���¶OLN� ('7$�� ���¶OXN� 6$��
��¶OLN� PDOHLN� DVLW� YH� ���¶OLN� ('7$�����¶OLN� VHWULPLG�
NRPELQDV\RQXQXQ� JHOHQHNVHO� úÕUÕQJD� \|QWHPL\OH� N|N�
NDQDOÕQGDQ�.+�X]DNODúWÕUPD�HWNLQOLNOHULQL�NDUúÕODúWÕUPÕúWÕU��
.+� X]DNODúWÕUPDGD� ('7$�� 6$� YH�PDOHLN� DVLWLQ� YHULPOLO-
L÷LQGH� IDUN� ROPDGÕ÷Õ� EHOLUWLOPLúWLU�� 0HYFXW� oDOÕúPDQÕQ�
VRQXoODUÕQGD�GD�('7$�YH�6$¶QÕQ�N|N�NDQDOÕQGDQ�.+�X]DN-
ODúWÕUPD�YHULPOLOL÷L�DUDVÕQGD�DQODPOÕ�IDUN�ROPDGÕ÷Õ�EXOXQGX��
<LQH�PHYFXW�oDOÕúPD� LOH�EHQ]HU�úHNLOGH�.HQHH�YH�DUN�� ����
N|N� NDQDOÕQGDQ� .+� X]DNODúWÕUPDGD� JHOHQHNVHO� úÕUÕQJD�
\|QWHPL\OH� X\JXODQDQ� 1D2&O� YH� ('7$� DUDVÕQGD� IDUN�
ROPDGÕ÷ÕQÕ� ELOGLUPLúWLU�� .HVNLQ� YH� DUN�� ����� ��¶OLN� YH�
���¶OXN� *$�� ���¶OXN� 6$� YH� ���¶OLN� ('7$¶QÕQ� VLP�OH�
HGLOPLú�LQWHUQDO�UH]RUSVL\RQOX�N|N�NDQDOODUÕQGDQ�.+�X]DN-
ODúWÕUPD�HWNLQOLNOHULQL�|OoW�÷��oDOÕúPDGD��DNWLYH�HGLOPHPLú�
VRO�V\RQODUÕQ� VNRUODUÕ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQ-
PHPLúWLU�����¶OXN�*$¶QÕQ�DNWLYH�HGLOGL÷L�JUXEXQ�.+�X]DN-
ODúWÕUPDGD�('7$¶GDQ�GDKD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU��P < 
������� ���¶OXN� *$� YH� ���¶OXN� 6$� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� J|]OHQPHPLúWLU�� .HVNLQ� YH� DUN�� ����� \DSWÕ÷Õ�
oDOÕúPDGD�DNWLYDV\RQVX]�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�KLoELUL-
QLQ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQPH]NHQ� PHYFXW�
oDOÕúPDGD�('7$�*$�YH�*$�6$�JUXSODUÕ�DUDVÕQGD�DQODPOÕ�
IDUNOÕOÕN�J|]OHQPLúWLU��'LDV�-XQLRU�YH�DUN�������N|N�NDQDOÕQ-
GDQ� .+� X]DNODúWÕUPDGD� ���¶OLN� HWDQRO�Q� HWNLVLQL� GH÷HU-
OHQGLUGLNOHUL� oDOÕúPDGD�� NDQDOODUD� NRQXODQ� .+� � VDOLQ�
VRO�V\RQ� YH� 0$)� LOH� X]DNODúWÕUÕOPÕú�� $UGÕQGDQ� 1D2&O��
('7$�7��IRVIRULN�DVLW�YH�HWDQRO�DNWLYH�HGLOPHPLú�YH�SDVLI�
XOWUDVRQLN�\|QWHPOH� DNWLYH� HGLOPLú� RODUDN��� IDUNOÕ� úHNLOGH�
X\JXODQDUDN�NDQDOODU� WHPL]OHQPLúWLU��$NWLYH� HGLOPHPLú�YH�
DNWLYH�HGLOPLú�LUULJDV\RQ�PHWRWODUÕ�DUDVÕQGD�KLoELU�VRO�V\RQ�
LoLQ� DQODPOÕ� IDUNOÕOÕN� J|]OHQPHPLúWLU�� $QFDN�� ���¶OLN�
HWDQRO�DNWLYDV\RQOX�YH�DNWLYDV\RQVX]�KHU�LNL�PHWRW�LoLQ�GH�
N|N�NDQDO�WHPL]OL÷LQGH�DQODPOÕ�GHUHFHGH�GDKD�HWNLOL�EXOXQ-
PXúWXU��$\QÕ�úHNLOGH�PHYFXW�oDOÕúPDGD�GD�DNWLYH�HGLOPHPLú�
1D2&O� YH� HWDQRO� JUXSODUÕ� GH÷HUOHQGLULOGL÷LQGH� DUDODUÕQGD�
DQODPOÕ�ELU�IDUN�J|]OHQPHGL��øNL�oDOÕúPDQÕQ�EXOJXODUÕ�ELUEL��
ULQL�GHVWHNOHU�QLWHOLNWHGLU�

2OXúDELOHFHN�RSHUDW|UOH�LOLúNLOL�\DQOÕOÕNODUÕQ�|Q�QH�JHoPHN�
LoLQ� oDOÕúPD� WHN�N|U� WDVDUÕPOD� \DSÕOGÕ�� 2SHUDW|U� \DQOÕOÕ÷Õ�
ROPDPDVÕ�LoLQ�|UQHNOHU�oDOÕúPD�JUXSODUÕQD�UDVWJHOH�D\UÕOGÕN-
WDQ� VRQUD� LUULJDV\RQ� VRO�V\RQODUÕQÕ� X\JXOD\DQ� RSHUDW|UH�
KDQJL� oDOÕúPD� JUXEX\OD� oDOÕúÕOGÕ÷Õ� ELOJLVL� YHULOPHGL��
gUQHNOHPLQ� VD\ÕFD� D]OÕ÷Õ� YH� DUDúWÕUPDQÕQ� D÷Õ]� LoLQGHNL�
GLúOHU� \HULQH� oHNLOPLú� GLúOHUOH� ODERUDWXYDU� RUWDPÕQGD�
\DSÕOPÕú�ROPDVÕ�DUDúWÕUPDQÕQ�VÕQÕUOÕOÕNODUÕGÕU�
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ABSTRACT
Objectives:
,Q�WKLV�VWXG\��WKH�FDOFLXP�K\GUR[LGH��&+��UHPRYDO�HIILFLHQ-
F\�RI�YDULRXV� LUULJDWLRQ�VROXWLRQV�XVHG�ZLWK� WKH� WUDGLWLRQDO�
V\ULQJH�PHWKRG�IURP�WKH�URRW�FDQDO�ZDV�HYDOXDWHG�

Material and Methods:
����VLQJOH�URRWHG��H[WUDFWHG�KXPDQ�WHHWK�ZHUH�VHOHFWHG��7KH�
FURZQV�ZHUH�UHPRYHG��DQG�WKH�FDQDO�OHQJWK�ZDV�VWDQGDUG-
L]HG��7KH�VSHFLPHQV�ZHUH�VSOLW�ORQJLWXGLQDOO\��DQG�JURRYHV�
ZHUH�PDGH�LQ�WKH�DSLFDO�����RI�ERWK�KDOYHV��7KH�URRW�FDQDOV�
RI����VDPSOHV�ZHUH�ILOOHG�ZLWK�&+�DQG�VWD\HG�IRU�RQH�ZHHN��
)LYH�VSHFLPHQV�ZHUH�FKRVHQ�DV�WKH�SRVLWLYH�FRQWURO�JURXS��
7KH�UHPDLQLQJ�VSHFLPHQV�ZHUH�GLYLGHG�LQWR���VWXG\�JURXSV�
UDQGRPO\��7KH�JURXSV�ZHUH�LUULJDWHG�ZLWK�1D2&O����������
('7$��������HWKDQRO��������JO\FROLF�DFLG��������RU�FLWULF�
DFLG� ������ XVLQJ� DQ� LUULJDWLRQ� QHHGOH�� 7KH� JURRYHV� ZHUH�
H[DPLQHG�ZLWK� D� VWHUHRPLFURVFRSH� XQGHU� ��;�PDJQLILFD-
WLRQ��DQG�VFRUHG�DFFRUGLQJ�WR� WKH�9DQ�GHU�6OXLV�FODVVLILFD-
WLRQ�

Results:
:KLOH�WKH�ORZHVW�VFRUH�ZDV�IRXQG�LQ�WKH�('7$�JURXS��WKH�
&+�UHPRYDO�DELOLW\�RI�('7$�ZDV�VLPLODU�WR�WKDW�RI�1D2&O��
&LWULF� DFLG�� DQG� HWKDQRO� �P� !� ������� *O\FROLF� DFLG� JURXS��
ZKLFK� KDV� WKH� KLJKHVW� VFRUH�� UHPRYLQJ� &+� VFRUHV� DUH�
VLJQLILFDQWO\�KLJKHU�WKDQ�('7$�DQG�FLWULF�DFLG��JURXS��P < 
������

Conclusions: 
1RQH� RI� WKH� WHVWHG� VROXWLRQV� WKDW� ZHUH� XVHG� ZLWK� QHHGOH�
LUULJDWLRQ�FRPSOHWHO\�VXFFHHGHG�LQ�UHPRYLQJ�&+��:KLOH�WKH�
EHVW�VFRUHV�ZHUH�GHWHFWHG�LQ�('7$�DQG�FLWULF�DFLG�VROXWLRQV��
WKH�KLJKHVW�VFRUH�ZDV�GHWHUPLQHG�LQ�WKH�JO\FROLF�DFLG�JURXS�
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LoL�PHGLNDPDQGÕU� �����$QWLEDNWHUL\HO�ROPDVÕ��GRNX�o|]�F��
|]HOOL÷L�� N|N� UH]RUSVL\RQXQX� GXUGXUPDVÕ�� WDPLU� LúOHPLQL�
KÕ]ODQGÕUPDVÕ�YH�VHUW�GRNX�ROXúXPXQX�X\DUPDVÕ�QHGHQL\OH�
NXOODQÕPÕ� |QHULOPHNWHGLU� ������� .|N� NDQDO� VLVWHPLQLQ� �o�
ER\XWOX�úHNLOGH�GROGXUXOPDVÕQGDQ�|QFH�NDQDOODUÕQ�.+¶WHQ�
WDP�RODUDN�DUÕQGÕUÕOPDVÕ�JHUHNLU��o�QN��NDQDO�GXYDUODUÕQGD�

.+� YDUOÕ÷Õ� SDWODUÕQ� VHUWOHúPH� V�UHFLQL� ER]DU� YH� GHQWLQ�
W�E�OOHULQH� Q�IX]� HWPHVLQL� HQJHOOHU� ������� .+µLQ� X]DN-
ODúWÕUÕOPDVÕ�LoLQ�|QHULOHQ�SHN�oRN�DMDQ�YH�WHNQLN�YDUGÕU��

(QGRGRQWLGH� HQ� oRN� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQX� RODQ�
VRG\XP�KLSRNORULWLQ� �1D2&O�� RUJDQLN� GRNX� o|]�F�� HWNLVL�
YDUGÕU�� QHNURWLN� YH� YLWDO� GRNXODU� �]HULQGH� HWNLOLGLU�� G�ú�N�
\�]H\�JHULOLPL�VHEHEL\OH�GHQWLQ�GXYDUODUÕQD�NROD\FD�GLI�]H�
ROXU��PHNDQLN�SUHSDUDV\RQGD�OXEULNDV\RQ�VD÷ODU������hVW�Q�
DQWLPLNUREL\DO� |]HOOL÷L� VHEHEL\OH� HQ� oRN� WHUFLK� HGLOHQ�
LUULJDV\RQ�DMDQÕGÕU���������$QFDN��LQRUJDQLN�GRNXODUÕ�X]DN-
ODúWÕUPD�|]HOOL÷LQH�VDKLS�ROPDGÕ÷Õ�LoLQ�VPHDU�WDEDNDVÕQÕQ�YH�
.+� DUWÕNODUÕQÕQ� X]DNODúWÕUÕOPDVÕQGD� úHODV\RQ� DMDQODUÕ� LOH�
EHUDEHU�NXOODQÕOÕUODU��%LU�úHODW|U�RODQ�HWLOHQGLDPLQWHWUDDVHWLN�
DVLW� �('7$�� JHQHOGH� ���¶OLN� NRQVDQWUDV\RQGD�� ILQDO�
LUULJDV\RQXQGD� VPHDU� WDEDNDVÕQÕQ� PLQHUDOL]H� NÕVPÕQÕQ�
X]DNODúWÕUÕOPDVÕQGD�NXOODQÕOÕU��('7$¶QÕQ�DQWLVHSWLN�NDSDVL-
WHVL�VÕQÕUOÕ�ROPDVÕQD�UD÷PHQ��NDQDO�LoL�PLNUREL\RPX�D]DOW-
PDGD� ROGXNoD� �VW�Q� ROGX÷X� DoÕNODQPÕúWÕU� ����� ('7$¶QÕQ�
X]XQ� G|QHP� GHQWLQH� WHPDVÕQÕQ� HUR]\RQD� \RO� DoWÕ÷ÕQÕ�
ELOGLUHQ�DUDúWÕUÕFÕODU�N|N�\DSÕVÕQÕQ�]D\ÕIODPDVÕQD�\RO�DoDEL-
OHFH÷LQL�|QJ|UPHNWHGLUOHU�������%LU�EDúND�úHODW|U�DMDQ�RODQ�
VLWULN� DVLW� �6$�� LVH� N|N� NDQDOODUÕQÕQ� LUULJDV\RQX� YH� VPHDU�
WDEDNDVÕQÕQ�X]DNODúWÕUÕOPDVÕ�DPDFÕ\OD����LOH�����DUDVÕQGD�
GH÷LúHQ� NRQVDQWUDV\RQ� DUDOÕ÷ÕQGD� NXOODQÕOPDNWDGÕU� ������
���¶OLN�('7$¶\D�J|UH��VW�Q�DQWLPLNUREL\DO�DNWLYLWH�VXQVD�
GD��NLP\DVDO�VWDELOLWHVL�EDNÕPÕQGDQ�\HWHUVL]GLU�������<DSÕODQ�
ELU� oDOÕúPDGD�� ����� ���¶OLN� ('7$� LOH� ���¶OXN� 6$¶QÕQ�
GHNDOVLIL\H�HGLFL�DNWLYLWHVL�NRQXVXQGD�oRN�ID]OD�IDUN�EXOXQ-
PDGÕ÷Õ� J|VWHULOPLúWLU�� *OLNROLN� DVLW� �*$�� UHQNVL]GLU� YH�
\DSÕVÕQGDNL���NDUERQ�DWRPX�VXGD�NROD\OÕNOD�o|]�OHELOPHVL-
QL� VD÷ODU�� g]HOLNOH� GHUPDWRORMLN� �U�QOHULQ� LoHUL÷LQGH� \HU�
DODQ� *$� LOH� LOJLOL� J�QFHO� oDOÕúPDODU� UHVWRUDWLI� LúOHPOHUGH�
PLQH�YH�GHQWLQ�S�U�]OHQGLUPHGH�NXOODQÕODELOHFH÷LQL�YH�N|N�
NDQDO�GXYDUODUÕQGDQ�VPHDU� WDEDNDVÕ�X]DNODúWÕUPDGD�('7$�
NDGDU� HWNLOL� ROGX÷XQX� J|VWHUPLúWLU� ���������$\UÕFD�� ILEUR-
EODVWODU� �]HULQGHNL� WRNVLN� HWNLVL�('7$¶\D�NÕ\DVOD�GDKD� D]�
EXOXQPXúWXU� ������(WDQRO�DQWLPLNUREL\DO�HWNLQOL÷H�VDKLSWLU�
YH� HQGRGRQWLGH� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� ELUELULQH�
NDUÕúPDVÕQÕ� HQJHOOHPHN� DPDFÕ\OD� YH� NDYLWH� WHPL]OL÷LQGH�
NXOODQÕOPDNWDGÕU�� ���� HWDQRO� LoHUHQ� o|]HOWLQLQ� LUULJDV\RQ�
VRO�V\RQX� RODUDN� NXOODQÕOPDVÕQÕQ� VDI� HWDQROGHQ�� ����¶OLN�
1D2&O¶GHQ� YH� ���¶OLN� ('7$¶GDQ� GDKD� HWNLOL� ROGX÷X�
EHOLUWLOPLúWLU�������

.+¶LQ� N|N� NDQDOÕQGDQ� X]DNODúWÕUÕOPDVÕQGD� DNWLYH� HGLOHQ�
LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOL÷LQLQ�DNWLYDV\RQ�X\JXODQ-
PD\DQODUD� J|UH� GDKD� \�NVHN� ROGX÷X� J|VWHULOPLúWLU� �����
$NWLYDV\RQ� IDNW|U�� ROPDGDQ� VDGHFH� VRO�V\RQODUÕQ� HWNLQ-
OLNOHULQL�GH÷HUOHQGLUHELOPHN�LoLQ�JHOHQHNVHO�úÕUÕQJD�\|QWHPL�
NXOODQÕOPÕú�oDOÕúPDODUGD����¶OLN�HWDQRO¶�Q�DSLNDO�E|OJHGH-
NL� HWNLQOL÷L� 1D2&O� YH� ('7$�7¶GHQ� \�NVHN� EXOXQPXúWXU�
������$QFDN��OLWHUDW�UGH�HWDQRO�LOH�*$�YH�6$¶QÕQ�DNWLYDV\RQ-
VX]� .+� X]DNODúWÕUPD� HWNLQOLNOHULQLQ� NDUúÕODúWÕUÕOGÕ÷Õ� ELU�
oDOÕúPD� \RNWXU�� *$¶QÕQ� N|N� NDQDOÕQGDNL� DQWLPLNUREL\DO�
HWNLVL� VLWULN� DVLW� � YH� ('7$¶GDQ� ID]OD� EXOXQPXúWXU� YH� EX�
|]HOOL÷L� RQX� ILQDO� LUULJDV\RQX� LoLQ� ELU� DOWHUQDWLI� KDOLQH�
JHWLUPLúWLU� ������ øUULJDV\RQ� DNWLYDV\RQX� LoLQ� JHUHNOL�

FLKD]ODUD� HULúLP� LPNDQÕ� ROPD\DQ� NOLQLV\HQOHU� LoLQ� úÕUÕQJD�
LUULJDV\RQX� NXOODQDUDN�.+� X]DNODúWÕUPDN� LoLQ�PDNVLPXP�
YHULPL� VD÷OD\DFDN� LUULJDV\RQ� VRO�V\RQXQXQ� ELOLQPHVL�
|QHPOLGLU��%X�oDOÕúPDGD�1D2&O��('7$��6$��*$�YH�HWDQRO�
ROPDN� �]HUH� �� IDUNOÕ� LUULJDV\RQ� VRO�V\RQXQXQ� JHOHQHNVHO�
úÕUÕQJD� � LUULJDV\RQX� LOH� X\JXODQPDODUÕQÕQ�� VLP�OH� LQWHUQDO�
UH]RUSVL\RQ� NDYLWHOHULQGHQ� .+� X]DNODúWÕUPD� HWNLQOL÷LQL�
GH÷HUOHQGLUPHN� DPDoODQPÕúWÕU�� dDOÕúPDQÕQ� VÕIÕU� KLSRWH]L�
LUULJDV\RQ� VRO�V\RQODUÕ� DUDVÕQGD� N|N�Q� DSLNDO� �oO�V�QGH�
\HU�DODQ�ELU�ROXN�LoHULVLQGHQ�.+�PHGLNDPDQÕ�X]DNODúWÕUPD-
GD�DQODPOÕ�ELU�IDUNOÕOÕN�ROPD\DFD÷Õ�\|Q�QGH�WDVDUODQGÕ��%X�
oDOÕúPDGD�N|N�NDQDOÕQGDNL�LUUHJ�OHU�ELU�DODQGDQ�.+�X]DN-
ODúWÕUÕOPDVÕQGD�oHúLWOL�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�HWNLQOLNOHUL�
JHOHQHNVHO� úÕUÕQJD� \|QWHPL� NXOODQÕODUDN� NDUúÕODúWÕUÕOGÕ�� %X�
VD\HGH� oDOÕúPDQÕQ� OD]HU�� XOWUDVRQLN�� VRQLN�JLEL� DNWLYDV\RQ�
VHoHQHNOHULQH�KHQ�]�VDKLS�ROPD\DQ�GLú�KHNLPOL÷L�|÷UHQFLOH-
UL�� VWDM\HU� YH� \HQL� PH]XQ� GLú� KHNLPOHUL� LoLQ� GDKD� GH÷HUOL�
VRQXoODU� YH� GDKD� XODúÕODELOLU� WHGDYL� VHoHQHNOHUL� VXQPDVÕ�
DPDoODQPÕúWÕU�

GEREÇ ve YÖNTEMLER
dDOÕúPD� SURWRNRO�� 2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� .OLQLN�
$UDúWÕUPDODU�(WLN�.XUXOX�WDUDIÕQGDQ����������QXPDUDVÕ�LOH�
RQD\ODQGÕ�� � dDOÕúPD� LoLQ� NXOODQÕODFDN� JUXS� EDúÕQD� G�úHQ�
PLQLPXP� |UQHN� E�\�NO�÷�� KHVDSODPDVÕ� LoLQ� GDKD� |QFH�
\D\ÕQODQPÕú� ELU� oDOÕúPDQÕQ� HWNL� E�\�NO�÷�� NXOODQÕODUDN�
*3RZHU� �Y����+HLQULFK� +HLQH� 8QLYHUVLW\�� '�VVHOGRUI��
*HUPDQ\�� SURJUDPÕQGD� \DSÕODQ� KHVDSODPD� D\QÕ� HWNL�
E�\�NO�÷�QH� XODúÕOPDVÕ� LoLQ�PLQLPXP� ��� |UQHN� NXOODQÕO-
PDVÕ�JHUHNWL÷LQL�RUWD\D�NR\GX�������<HQL�oHNLOPLú�WHN�N|NO��
LQVDQ�NHVLFL�YH�NDQLQ�GLúOHUL�VHoLOHUHN�GLúOHULQ�PH]L\REXNNDO�
YH� EXNNROLQJXDO� \|QGHQ� UDG\RJUDILOHUL� oHNLOGL�� 'LODVHUD-
V\RQ�� UH]RUSVL\RQ�� IUDNW�U�� UHVWRUDV\RQ� YH� NDYLWDV\RQ�
VDSWDQDQ�GLúOHU�oÕNDUÕODUDN��G�]�WHN�ELU�N|N�NDQDOÕQD�VDKLS�
���� DGHW� GLú� oDOÕúPD\D� GDKLO� HGLOGL�� 'LúOHULQ� NURQODUÕ� VX�
VR÷XWPDVÕ� DOWÕQGD� HOPDV� GLVNOHU� NXOODQÕODUDN� X]DNODúWÕUÕOÕS�
N|N� NDQDO� ER\X� X]XQOX÷X� ��� �� ��PP� RODUDN� VWDQGDUGL]H�
HGLOGL��'Lú�SXOSDODUÕ����QROX�.� WLSL�H÷H� �'HQWVSO\�6LURQD��
%DOODLJXHV�� øVYLoUH�� LOH�HNVWLUSH�HGLOGL��.|N�NDQDOODUÕ�1L7L�
G|QHU� H÷H� VLVWHPL� �3UR7DSHU� 1H[W�� 'HQWVSO\� 6LURQD��
NXOODQÕODUDN� �����¶OLN� 1D2&O� LUULJDV\RQX� DOWÕQGD� ������
ER\XWXQD�NDGDU�SUHSDUH�HGLOGL��3UHSDUDV\RQ� WDPDPODQGÕN-
WDQ� VRQUD� NDQDOODU� VÕUDVÕ\OD� �� P/� ���¶OLN� ('7$�� �� P/�
GLVWLOH�VX�YH���P/������¶OLN�1D2&O�LOH�\ÕNDQGÕ��gUQHNOHU�
KÕ]OÕ�VHUWOHúHQ�VLOLNRQ�LoLQH�J|P�OG��YH�VLOLNRQ�VHUWOHúWLNWHQ�
VRQUD� NDOÕSODUGDQ� oÕNDUWÕOÕS� X]XQODPDVÕQD� LNL\H� E|O�QG���
øNL\H� E|OPH� LúOHPLQGHQ� VRQUD� N|N� \DUÕODUÕQÕQ� KHU� LNLVLQLQ�
DQDWRPLN� DSHNVLQGHQ� �� PP� NRURQDOGH� \HU� DODQ� ���� PP�
oDSOÕ�HOPDV�URQG�IUH]�LOH�����PP�GHULQOL÷LQGH�ROXNODU�DoÕOGÕ��
.|N�Q�KHU�LNL�\DUÕVÕ�WHNUDU�NDOÕSODUD�NR\XOXS��NDQDOODU�Nk÷ÕW�
NRQ�LOH�NXUXWXOGX�

1HJDWLI� NRQWURO� JUXEX� RODUDN� D\UÕODQ� �� |UQH÷H� EDúND� ELU�
LúOHP� X\JXODQPDGÕ�� .+� �:RR&DO�� -HIL[�� 7�UNL\H�� WR]� YH�
OLNLWL�����RUDQÕQGD�NDUÕúWÕUÕOÕS�NDODQ����|UQH÷LQ�KHU�ELU�\DUÕP�
N|N�NDQDO�ERúOX÷XQD�\HUOHúWLULOGL��gUQHNOHU�VLOLNRQ�NDOÕSODUD�
\HUOHúWLULOGL�YH��VWOHUL�JHoLFL� UHVWRUDV\RQ�PDWHU\DOL� �&DYLW��
�0� (63(�� 6HHIHOG�� $OPDQ\D�� LOH� NDSDWÕOGÕ�� ELU� KDIWD�

V�UHVLQFH� ��� �&¶GH� YH� ����� QHPOL� RUWDPGD� WXWXOGX�� %LU�
KDIWD�VRQUD�JHoLFL�UHVWRUDV\RQODU�NDOGÕUÕOGÕ���3R]LWLI�oDOÕúPD�
JUXEXQD� EX� DúDPDGDQ� VRQUD� KHUKDQJL� ELU� LúOHP� X\JXODQ-
PDGÕ�� gUQHNOHU� EX� DúDPDGD� UDQGRP�RUJ� NXOODQÕODUDN� ��
oDOÕúPD�JUXEXQD�UDVWJHOH�RODUDN�D\UÕOGÕ��n  ����
� *HoLFL� UHVWRUDV\RQ� PDWHU\DOL� X]DNODúWÕUÕOGÕNWDQ� VRQUD� ���
QROX� .� WLSL� H÷H� �'HQWVSO\� 6LURQD�� NXOODQÕODUDN� oDOÕúPD�
ER\XQGDQ� �� PP� NÕVD� RODFDN� GHULQOLNOH� NDQDOODUGDNL� .+�
LoHULVLQGH�LUULJDV\RQ�L÷QHVLQLQ�\HUOHúPHVL�LoLQ�ERúOXN�DoÕOGÕ��
%LULQFL�oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�1D2&O����������
��� oDOÕúPD� JUXEXQGDNL� |UQHNOHU� �� P/� ('7$� ������� ���
oDOÕúPD�JUXEXQGDNL�|UQHNOHU���P/�HWDQRO�����������oDOÕúPD�
JUXEXQGDNL�|UQHNOHU���P/�*$�������YH����oDOÕúPD�JUXEXQ-
GDNL�|UQHNOHU���P/�6$�������LOH�VDGHFH�oDOÕúPD�ER\XQGDQ�
��PP�NÕVD� LUULJDV\RQ� L÷QHVL� NXOODQÕODUDN�\ÕNDQGÕ��+HU� ELU�
oDOÕúPD�JUXEXQGDNL�|UQHNOHU�VWDQGDUW�RODUDN���GN�ER\XQFD���
P/�VRO�V\RQ�LOH�\ÕNDQGÕ��2SHUDW|U�\DQOÕOÕ÷Õ�ROPDPDVÕ�LoLQ�
W�P�LúOHPOHU�WHN�ELU�NOLQLV\HQ�WDUDIÕQGDQ�X\JXODQGÕ��8\JX-
ODPD�HVQDVÕQGD�KDQJL�LUULJDV\RQ�VRO�V\RQXQXQ�NXOODQÕOGÕ÷Õ�
ELOJLVL�NOLQLV\HQGHQ�JL]OHQGL�
 
+HU�ELU�|UQH÷LQ���\DUÕVÕQGDNL�ROXNODU���;�E�\�WPH�DOWÕQGD�
VWHUHRPLNURVNRS�LOH�LQFHOHQGL��gUQHNOHU��9DQ�GHU�6OXLV������
VÕQÕIODPDVÕQD� J|UH� |UQHNOHULQ� KDQJL� JUXED� DLW� ROGX÷XQX�
ELOPH\HQ� LNL�RSHUDW|U� WDUDIÕQGDQ�DúD÷ÕGD�EHOLUWLOHQ�úHNLOGH�
VNRUODQGÕ�
6NRU����+Lo�DUWÕN�\RN��
6NRU����.DYLWHQLQ�\DUÕVÕQGDQ�D]ÕQGD�DUWÕN�YDU��
6NRU����.DYLWHQLQ�\DUÕVÕQGDQ�ID]ODVÕQGD�DUWÕN�YDU��
6NRU����.DYLWH�WDPDPHQ�DUWÕNOD�GROX�

9HULOHULQ�QRUPDO�GD÷ÕOÕPD�X\PDGÕ÷Õ�6KDSLUR�:LON� WHVWL� LOH�
EHOLUOHQGLNWHQ� VRQUD� �P� �� ������ � KHU� ELU� JUXEXQ� VNRU�
RUWDODPDODUÕQÕQ�NDUúÕODúWÕUÕOPDVÕ�LoLQ�.UXVNDO�:DOOLV�+�WHVWL�
���DQODPOÕOÕN�G�]H\L� LOH�6366�SURJUDPÕQGD��Y������6366�
,QF���&KLFDJR��,/��$%��NXOODQÕOGÕ��

BULGULAR
1HJDWLI� NRQWURO� JUXEX� LOH� W�P� oDOÕúPD� JUXSODUÕ� DUDVÕQGD�
LVWDWLVWLNVHO� RODUDN� DQODPOÕ� IDUNOÕOÕN� WHVSLW� HGLOLUNHQ� �P < 
�������SR]LWLI�NRQWURO�JUXEXQXQ�RUWDODPD�VNRUX�VDGHFH�*$�
JUXEX\OD� EHQ]HUOLN� J|VWHUGL� �P� !� �������7DEOR���JUXSODUÕQ�
RUWDODPD�VNRU�GH÷HUOHULQL�J|VWHUPHNWHGLU��

Tablo 1.�+HU�ELU�JUXED�DLW�VNRU�GH÷HUOHULQLQ�WDQÕPOD\ÕFÕ�LVWDWLVWLNOHUL�
�RUWDODPD���VWDQGDUW�VDSPD�

7DEOR� �¶GH� KHU� ELU� JUXSWDNL� VNRU� GD÷ÕOÕPÕ� YHULOPHNWHGLU��
('7$��1D2&O��6$�YH�HWDQRO��VNRUODUÕQ�RUWDODPDVÕ�DoÕVÕQGDQ�
EHQ]HUOLN� J|VWHULUNHQ� �P� !� ������� HQ� \�NVHN� VNRUXQ�
VDSWDQGÕ÷Õ� *$� JUXEX� ('7$� YH� 6$¶GDQ� DQODPOÕ� RUDQGD�
\�NVHN�VNRUD�VDKLSWLU��P����������

Tablo 2. +HU�ELU�JUXED�DLW�VNRU�GD÷ÕOÕPODUÕ����

<):<1̪5)
(QGRGRQWLN�WHGDYLQLQ�DPDFÕ�N|N�NDQDOÕQÕ�PLNURRUJDQL]PD-
ODUGDQ�HOLPLQH�HWPHN�YH�\HQLGHQ�NRQWDPLQH�ROPDVÕQÕ�HQJHO-
OHPHNWLU�� %DúDUÕOÕ� ELU� HQGRGRQWLN� WHGDYL� LoLQ� WHPL]OHPH��
úHNLOOHQGLUPH� YH� DSLNDOGH� L\L� ELU� WÕNDo� ROXúWXUPDN� JHUHN-
OLGLU�� .|N� NDQDO� VLVWHPLQLQ� GH]HQIHNVL\RQX� LoLQ� DUD�
VHDQVODUGD� NDQDOODUD� PHGLNDPDQ� X\JXODQÕU�� (Q� VÕN� WHUFLK�
HGLOHQ� NDQDO� LoL�PHGLNDPDQ� RODQ�.+¶QLQ� GROXPGDQ� |QFH�
NDQDOGDQ� WDPDPHQ� X]DNODúWÕUÕOPDVÕ� JHUHNLU��$QFDN�� .+¶L�
NDQDOGDQ� X]DNODúWÕUPDN� NROD\� GH÷LOGLU� YH� NDODQ� DUWÕNODU�
HQGRGRQWLN� WHGDYL� LoLQ� J�oO�N� ROXúWXUXUODU�� d�QN�� N|N�
NDQDO�VLVWHPLQGHQ�.+¶L� WDPDPHQ�YH�|QJ|U�OHELOLU�úHNLOGH�
X]DNODúWÕUDFDN� ELU� PHWRW� \RNWXU� ��������� .+¶L� X]DNODúWÕU-
PDN� LoLQ� NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕQÕQ� NRQVDQWUD-
V\RQODUÕ��VÕFDNOÕNODUÕ��X\JXODQPD�V�UHOHUL�YH�DNWLYH�HGLOPH�
GXUXPODUÕ�RQODUÕQ�HWNLQOLN�G�]H\OHULQL�HWNLOHU��

%X�oDOÕúPDGD�WHN�NDQDOOÕ�GLúOHULQ�HQGRGRQWLN�WHGDYLVLQLQ�DUD�
VHDQVÕQGD� NDQDOODUD� .+� NRQXOGX� YH� ELU� KDIWD� EHNOHWLOGL��
'DKD�VRQUD�|UQHNOHU�UDVWJHOH�oDOÕúPD�JUXSODUÕQD�E|O�QHUHN�

1D2&�����������('7$��������HWDQRO��������*$�������YH�
6$�������LOH�VDGHFH�LUULJDV\RQ�L÷QHVL�NXOODQÕODUDN�\ÕNDQGÕ��
NDQDOODUGDQ� .+� X]DNODúWÕUPD� HWNLQOLNOHUL� GH÷HUOHQGLULOGL��
%X�oDOÕúPDQÕQ�EXOJXODUÕQD�J|UH� DNWLYDV\RQ�NXOODQÕOPDGDQ�
X\JXODQDQ� EX� VRO�V\RQODUÕQ� KLoELUL� N|N� NDQDOÕQGDNL�.+¶L�
WDPDPHQ�YH�LVWLNUDUOÕ�úHNLOGH�X]DNODúWÕUPDGD�HWNLQ�RODPDGÕ��
3R]LWLI�NRQWURO�JUXEXQXQ�oDOÕúPD�JUXSODUÕ�DUDVÕQGDQ�VDGHFH�
*$� LOH� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� ROPDPDVÕ� D\UÕFD� *$�
JUXEXQXQ� QHJDWLI� NRQWURO� JUXEX� LOH� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� ROPDVÕ� *$¶QÕQ� N|N� NDQDOÕQGDQ�.+� X]DNODúWÕUPD�
HWNLQOL÷LQLQ�\HWHUOL�ROPDGÕ÷ÕQÕ�G�ú�QG�UHELOLU��*$�YH�('7$�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�ROPDVÕ��D\UÕFD�*$�YH�6$�DUDVÕQGD�
GD� DQODPOÕ� IDUNOÕOÕN� ROPDVÕ�� *$¶QÕQ� N|N� NDQDOÕQGDQ� .+�
X]DNODúWÕUPDGD� HWNLVL]� ROXUNHQ� 6$� YH� ('7$¶QÕQ� HWNLOL�
ROGX÷XQX� J|VWHUHELOLU�� $QFDN�� 1D2&O�*$�� 1D2&O�6$��
1D2&,�('7$� LNLOL� NDUúÕODúWÕUPDODUÕQÕQ� KLoELULQGH� DQODPOÕ�
IDUNOÕOÕN�EXOXQDPDGÕ��$\UÕFD��*$��6$�YH�('7$¶QÕQ�HWDQRO�
LOH� LNLOL�NDUúÕODúWÕUPDODUÕQÕQ�KLoELULQGH�GH�DQODPOÕ� IDUNOÕOÕN�
EXOXQDPDGÕ��*$�YH�SR]LWLI�NRQWURO�JUXEX�NDUúÕODúWÕUÕOPDVÕQ-
GD� DUDODUÕQGD� DQODPOÕ� IDUNOÕOÕN� \RNNHQ�1D2&O¶QLQ�*$� YH�
SR]LWLI� NRQWURO� JUXEX\OD� NDUúÕODúWÕUÕOPDVÕ� IDUNOÕ� VRQXoODU�
VXQPDNWDGÕU�� 1D2&�� LOH� *$� JUXSODUÕ� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� EXOXQPD]NHQ� 1D2&�� LOH� SR]LWLI� NRQWURO� JUXEX�
DUDVÕQGD�DQODPOÕ�IDUNOÕOÕN�EXOXQGX��%HQ]HU�úHNLOGH�DUDODUÕQ-
GD�DQODPOÕ�IDUNOÕOÕN�EXOXQDQ�('7$�YH�*$�JUXSODUÕQÕQ�HWDQRO�
LOH� NDUúÕODúWÕUÕOPDODUÕQGD� IDUNOÕ� VRQXoODU� YHUPHPHOHUL� GH�
EXOJXODU�DUDVÕQGD�WDP�WXWDUOÕOÕ÷Õ�YH�QHW�ELU�VRQXFD�YDUPD\Õ�
HQJHOOHPHNWHGLU��

$OWÕQWDú�+'��YH�.HVNLQ�&� $NG�'Lú�+HN�'�����������

��

dDOÕúPD� VRQXoODUÕQD� J|UH� WHVW� HGLOHQ� LUULJDV\RQ� VRO�V\RQ-
ODUÕQÕQ� .+� X]DNODúWÕUPDVÕQGDNL� HWNLQOLNOHUL� LVWDWLVWLNVHO�
RODUDN�DQODPOÕ�IDUNOÕOÕN�J|VWHUGL÷LQGHQ�VÕIÕU�KLSRWH]�UHGGH��
GLOGL�

<DSÕODQ� ELU� oDOÕúPD� ����� ���¶OLN� ('7$�� ���¶OXN� 6$��
��¶OLN� PDOHLN� DVLW� YH� ���¶OLN� ('7$�����¶OLN� VHWULPLG�
NRPELQDV\RQXQXQ� JHOHQHNVHO� úÕUÕQJD� \|QWHPL\OH� N|N�
NDQDOÕQGDQ�.+�X]DNODúWÕUPD�HWNLQOLNOHULQL�NDUúÕODúWÕUPÕúWÕU��
.+� X]DNODúWÕUPDGD� ('7$�� 6$� YH�PDOHLN� DVLWLQ� YHULPOLO-
L÷LQGH� IDUN� ROPDGÕ÷Õ� EHOLUWLOPLúWLU�� 0HYFXW� oDOÕúPDQÕQ�
VRQXoODUÕQGD�GD�('7$�YH�6$¶QÕQ�N|N�NDQDOÕQGDQ�.+�X]DN-
ODúWÕUPD�YHULPOLOL÷L�DUDVÕQGD�DQODPOÕ�IDUN�ROPDGÕ÷Õ�EXOXQGX��
<LQH�PHYFXW�oDOÕúPD� LOH�EHQ]HU�úHNLOGH�.HQHH�YH�DUN�� ����
N|N� NDQDOÕQGDQ� .+� X]DNODúWÕUPDGD� JHOHQHNVHO� úÕUÕQJD�
\|QWHPL\OH� X\JXODQDQ� 1D2&O� YH� ('7$� DUDVÕQGD� IDUN�
ROPDGÕ÷ÕQÕ� ELOGLUPLúWLU�� .HVNLQ� YH� DUN�� ����� ��¶OLN� YH�
���¶OXN� *$�� ���¶OXN� 6$� YH� ���¶OLN� ('7$¶QÕQ� VLP�OH�
HGLOPLú�LQWHUQDO�UH]RUSVL\RQOX�N|N�NDQDOODUÕQGDQ�.+�X]DN-
ODúWÕUPD�HWNLQOLNOHULQL�|OoW�÷��oDOÕúPDGD��DNWLYH�HGLOPHPLú�
VRO�V\RQODUÕQ� VNRUODUÕ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQ-
PHPLúWLU�����¶OXN�*$¶QÕQ�DNWLYH�HGLOGL÷L�JUXEXQ�.+�X]DN-
ODúWÕUPDGD�('7$¶GDQ�GDKD�HWNLOL�ROGX÷X�EHOLUWLOPLúWLU��P < 
������� ���¶OXN� *$� YH� ���¶OXN� 6$� DUDVÕQGD� DQODPOÕ�
IDUNOÕOÕN� J|]OHQPHPLúWLU�� .HVNLQ� YH� DUN�� ����� \DSWÕ÷Õ�
oDOÕúPDGD�DNWLYDV\RQVX]�LUULJDV\RQ�VRO�V\RQODUÕQÕQ�KLoELUL-
QLQ� DUDVÕQGD� DQODPOÕ� IDUNOÕOÕN� J|]OHQPH]NHQ� PHYFXW�
oDOÕúPDGD�('7$�*$�YH�*$�6$�JUXSODUÕ�DUDVÕQGD�DQODPOÕ�
IDUNOÕOÕN�J|]OHQPLúWLU��'LDV�-XQLRU�YH�DUN�������N|N�NDQDOÕQ-
GDQ� .+� X]DNODúWÕUPDGD� ���¶OLN� HWDQRO�Q� HWNLVLQL� GH÷HU-
OHQGLUGLNOHUL� oDOÕúPDGD�� NDQDOODUD� NRQXODQ� .+� � VDOLQ�
VRO�V\RQ� YH� 0$)� LOH� X]DNODúWÕUÕOPÕú�� $UGÕQGDQ� 1D2&O��
('7$�7��IRVIRULN�DVLW�YH�HWDQRO�DNWLYH�HGLOPHPLú�YH�SDVLI�
XOWUDVRQLN�\|QWHPOH� DNWLYH� HGLOPLú� RODUDN��� IDUNOÕ� úHNLOGH�
X\JXODQDUDN�NDQDOODU� WHPL]OHQPLúWLU��$NWLYH� HGLOPHPLú�YH�
DNWLYH�HGLOPLú�LUULJDV\RQ�PHWRWODUÕ�DUDVÕQGD�KLoELU�VRO�V\RQ�
LoLQ� DQODPOÕ� IDUNOÕOÕN� J|]OHQPHPLúWLU�� $QFDN�� ���¶OLN�
HWDQRO�DNWLYDV\RQOX�YH�DNWLYDV\RQVX]�KHU�LNL�PHWRW�LoLQ�GH�
N|N�NDQDO�WHPL]OL÷LQGH�DQODPOÕ�GHUHFHGH�GDKD�HWNLOL�EXOXQ-
PXúWXU��$\QÕ�úHNLOGH�PHYFXW�oDOÕúPDGD�GD�DNWLYH�HGLOPHPLú�
1D2&O� YH� HWDQRO� JUXSODUÕ� GH÷HUOHQGLULOGL÷LQGH� DUDODUÕQGD�
DQODPOÕ�ELU�IDUN�J|]OHQPHGL��øNL�oDOÕúPDQÕQ�EXOJXODUÕ�ELUEL��
ULQL�GHVWHNOHU�QLWHOLNWHGLU�

2OXúDELOHFHN�RSHUDW|UOH�LOLúNLOL�\DQOÕOÕNODUÕQ�|Q�QH�JHoPHN�
LoLQ� oDOÕúPD� WHN�N|U� WDVDUÕPOD� \DSÕOGÕ�� 2SHUDW|U� \DQOÕOÕ÷Õ�
ROPDPDVÕ�LoLQ�|UQHNOHU�oDOÕúPD�JUXSODUÕQD�UDVWJHOH�D\UÕOGÕN-
WDQ� VRQUD� LUULJDV\RQ� VRO�V\RQODUÕQÕ� X\JXOD\DQ� RSHUDW|UH�
KDQJL� oDOÕúPD� JUXEX\OD� oDOÕúÕOGÕ÷Õ� ELOJLVL� YHULOPHGL��
gUQHNOHPLQ� VD\ÕFD� D]OÕ÷Õ� YH� DUDúWÕUPDQÕQ� D÷Õ]� LoLQGHNL�
GLúOHU� \HULQH� oHNLOPLú� GLúOHUOH� ODERUDWXYDU� RUWDPÕQGD�
\DSÕOPÕú�ROPDVÕ�DUDúWÕUPDQÕQ�VÕQÕUOÕOÕNODUÕGÕU�

SONUÇ
Bu in vitro� oDOÕúPDQÕQ� VÕQÕUODUÕ� GDKLOLQGH�� DNWLYDV\RQ�
NXOODQÕOPDGDQ�X\JXODQDQ�VRO�V\RQODUÕQ�KLoELUL�N|N�NDQDOÕQ-
GDNL�.+¶L�WDPDPHQ�X]DNODúWÕUDPDPÕúWÕU��.+¶L�HQ�L\L�X]DN-
ODúWÕUDQ� VRO�V\RQODU� ('7$� YH� 6$� ROXUNHQ�� HQ� ID]OD� DUWÕN�
PHGLNDPDQ�*$�JUXEXQGD�WHVSLW�HGLOPLúWLU�

<D]DUODUÕQ�.DWNÕODUÕ��
)LNLU�.DYUDP��+�'�$���7DVDUÕP��&�.���+�'�$��'DQÕúPDQ-
OÕN��&�.���/DERUDWXYDU�LúOHPOHUL��+�'�$���9HUL�7RSODPD�YH�
'H÷HUOHQGLUPH�� +�'�$��� &�.��� .D\QDN� WDUDPDVÕ�� +�'�$���
0DNDOH�\D]ÕPÕ��+�'�$���(OHúWLUHO�GH÷HUOHQGLUPH��&�.�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDGGL�GHVWHN�DOÕQPDPÕúWÕU��

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�oÕNDU�oDWÕúPDVÕ�\RNWXU�

(WLN�.XUXO�2QD\Õ�
2QGRNX]� 0D\ÕV� hQLYHUVLWHVL� .OLQLN� $UDúWÕUPDODU� (WLN�
.XUXOX�WDUDIÕQGDQ����������QXPDUDVÕ�LOH�oDOÕúPDGD�oHNLOP-
Lú�LQVDQ�GLúOHULQLQ�NXOODQÕPÕ�RQD\ODQPÕúWÕU�



(ULN� &(�� 0DGHQ� 0�� dHOLN� *�� (QGRGRQWLGH�
NXOODQÕODQ� LUULJDV\RQ� VRO�V\RQODUÕ�� 6�OH\PDQ�
'HPLUHO�hQLY�6D÷�'HUJ��������������

6LTXHLUD�-)�-U��5{oDV�,1��6DQWRV�65��/LPD�.&��
0DJDOKmHV�)$��GH�8]HGD�0��(IILFDF\�RI�LQVWUX-
PHQWDWLRQ� WHFKQLTXHV� DQG� LUULJDWLRQ� UHJLPHQV�
LQ�UHGXFLQJ�WKH�EDFWHULDO�SRSXODWLRQ�ZLWKLQ�URRW�
FDQDOV��-�(QGRG�����������������

<XVXIR÷OX�6,��6DULFDP�(��&RPSDUDWLYH�HYDOXD-
WLRQ� RI� DSLFDO� H[WUXVLRQ� GHEULV� DQG� LUULJDWLRQ�
GXULQJ� FDOFLXP� K\GUR[LGH� UHPRYDO� DQG�
HQGRGRQWLF� LQVWUXPHQWDWLRQ� XVLQJ� WKUHH� W\SHV�
RI� LQVWUXPHQWDWLRQ� V\VWHP�� -� 'HQW� ,QGRQHV��
��������������

)DYD� /5�� 6DXQGHUV� :3�� &DOFLXP� K\GUR[LGH�
SDVWHV�� FODVVLILFDWLRQ� DQG� FOLQLFDO� LQGLFDWLRQV��
,QW�(QGRG�-������������������

%\VWURP� $�� &ODHVVRQ� 5�� 6XQGTYLVW� *�� 7KH�
DQWLEDFWHULDO� HIIHFW� RI� FDPSKRUDWHG�
SDUDPRQRFKORURSKHQRO�� FDPSKRUDWHG� SKHQRO�
DQG� FDOFLXP� K\GUR[LGH� LQ� WKH� WUHDWPHQW� RI�
LQIHFWHG� URRW� FDQDOV�� (QGRG� 'HQW� 7UDXPDWRO��
�������������

dDOW�6��6HUSHU�$��'HQWLQDO�WXEXOH�SHQHWUDWLRQ�RI�
URRW�FDQDO�VHDOHUV�DIWHU�URRW�FDQDO�GUHVVLQJ�ZLWK�
FDOFLXP�K\GUR[LGH��-�(QGRG�������������±���

+RVR\D�1��.XUD\DPD�+��,LQR�)��$UDL�7��(IIHFWV�
RI�FDOFLXP�K\GUR[LGH�RQ�SK\VLFDO�DQG�VHDOLQJ�
SURSHUWLHV� RI� FDQDO� VHDOHUV�� ,QW� (QGRG� -��
����������������

.HQHH� '0�� $OOHPDQJ� -'�� -RKQVRQ� -'��
+HOOVWHLQ�-��1LFKRO�%.��$�TXDQWLWDWLYH�DVVHVV-
PHQW�RI�HIILFDF\�RI�YDULRXV�FDOFLXP�K\GUR[LGH�
UHPRYDO�WHFKQLTXHV��-�(QGRG����������������

6LTXHLUD� -)� -U�� 0DFKDGR� $*�� 6LOYHLUD� 50��
/RSHV� +3�� GH� 8]HGD� 0�� (YDOXDWLRQ� RI� WKH�
HIIHFWLYHQHVV�RI�VRGLXP�K\SRFKORULWH�XVHG�ZLWK�
WKUHH� LUULJDWLRQ�PHWKRGV� LQ� WKH� HOLPLQDWLRQ� RI�
(QWHURFRFFXV� IDHFDOLV� IURP� WKH� URRW� FDQDO�� LQ�
YLWUR��,QW�(QGRG�-����������������

=HKQGHU� 0�� 5RRW� FDQDO� LUULJDQWV�� -� (QGRG��
���������������

5DPtUH]�%RPPHU� &�� *XODELYDOD� .�� 1J� </��
<RXQJ�$��(VWLPDWHG�GHSWK�RI�DSDWLWH�DQG�FROOD-
JHQ�GHJUDGDWLRQ� LQ�KXPDQ�GHQWLQH�E\�VHTXHQ-
WLDO� H[SRVXUH� WR� VRGLXP� K\SRFKORULWH� DQG�
('7$��D�TXDQWLWDWLYH�)7,5�VWXG\��,QW�(QGRG�-��
���������������
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9LQHHW�6$��5DMHVK�0��6RQDOL�.��0XNHVK�3$��
&RQWHPSRUDU\� RYHUYLHZ� RI� HQGRGRQWLF�
LUULJDQWV�D�UHYLHZ��-�'HQW�$SS����������������

$UVODQ�+��%DUXWFLJLO�&��.DUDWDV�(��7RSFXRJOX�
+6��<HWHU�.<��(UVR\�,��HW�DO��(IIHFW�RI�FLWULF�DFLG�
LUULJDWLRQ� RQ� WKH� IUDFWXUH� UHVLVWDQFH� RI�
HQGRGRQWLFDOO\� WUHDWHG� URRWV�� (XU� -� 'HQW��
�������������

6FHO]D�0)��7HL[HLUD�$0��6FHO]D�3��'HFDOFLI\-
LQJ�HIIHFW�RI�('7$�7������FLWULF�DFLG��DQG�����
('7$� RQ� URRW� FDQDO� GHQWLQ�� 2UDO� 6XUJ� 2UDO�
0HG�2UDO�3DWKRO����������������

&HFFKLQ� '�� )DULQD� $3�� 9LGDO� &03��
%HGUDQ�5XVVR�$.��$�QRYHO�HQDPHO�DQG�GHQWLQ�
HWFKLQJ� SURWRFRO� XVLQJ� Į�K\GUR[\� JO\FROLF�
DFLG�� VXUIDFH� SURSHUW\�� HWFKLQJ� SDWWHUQ�� DQG�
ERQG� VWUHQJWK� VWXGLHV�� 2SHU� 'HQW��
����������������

&HFFKLQ�'��%ULQJKHQWL� ,��%HUQDUGL� -�� �/HDO�/���
6RX]D� 0�� %HGUDQ�5XVVR�� $�.�%�� HW� DO��
$OSKD�K\GUR[\� JO\FROLF� DFLG� IRU� URRW� GHQWLQ�
HWFKLQJ��PRUSKRORJLFDO� DQDO\VLV� DQG� SXVK� RXW�
ERQG� VWUHQJWK�� ,QW� -� $GKHV� $KGHV��
���������������

%HOOR�<'��3RUVFK�+)��)DULQD�$3��6RX]D�0$��
6LOYD�(-1/��%HGUDQ�5XVVR�$.��HW�DO��*O\FROLF�
DFLG� DV� WKH� ILQDO� LUULJDQW� LQ� HQGRGRQWLFV��
0HFKDQLFDO� DQG� F\WRWR[LF� HIIHFWV�� 0DWHU� 6FL�
(QJ�&�0DWHU�%LRO�$SSO�������������������

'LDV�-XQLRU� /&/�� )RQVHFD� GH� &DVWUR� 5��
)HUQDQGHV� $'�� 5HLV� *XHUUHLUR� 0<�� 6LOYD�
(-1/�� 0HOR� GD� 6LOYD� %UDQGmR� -�� )LQDO�
HQGRGRQWLF� LUULJDWLRQ� ZLWK� ���� HWKDQRO�
HQKDQFHG� FDOFLXP� K\GUR[LGH� UHPRYDO� IURP�
DSLFDO�WKLUG��-�(QGRG�����������������

*DPELQ�'-��/HDO�/2��)DULQD�$3��6RX]D�0$��
&HFFKLQ�'��$QWLPLFURELDO� DFWLYLW\� RI� JO\FROLF�
DFLG� DV� D� ILQDO� LUULJDQW� VROXWLRQ� IRU� URRW� FDQDO�
SUHSDUDWLRQ��*HQ�'HQW�������������

0DUTXHV�GD�6LOYD�%��$OEHUWRQ�&��7RPD]LQKR�)�
HW� DO�� (IIHFWLYHQHVV� RI� ILYH� LQVWUXPHQWV� ZKHQ�
UHPRYLQJ�FDOFLXP�K\GUR[LGH�SDVWH�IURP�VLPX-
ODWHG�LQWHUQDO�URRW�UHVRUSWLRQ�FDYLWLHV�LQ�H[WUDFW-
HG� PD[LOODU\� FHQWUDO� LQFLVRUV�� ,QW� (QGRG� -�
������������

9DQ� GHU� 6OXLV� /�� :X� 0�� :HVVHOLQN� 3�� 7KH�
HYDOXDWLRQ� RI� UHPRYDO� RI� FDOFLXP� K\GUR[LGH�
SDVWH�IURP�DQ�DUWLILFLDO�VWDQGDUGL]HG��URRYH�LQ�
WKH�DSLFDO� URRW�FDQDO�XVLQJ�GLIIHUHQW� LUULJDWLRQ�
PHWKRGRORJLHV��,QW�(QGRG�-������������±��
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$OWXUDLNL� 6�� /DPSKRQ� +�� (GUHHV� +��$KOTXLVW�
0��(IILFDF\�RI���GLIIHUHQW�LUULJDWLRQ�V\VWHPV�RQ�
UHPRYDO� RI� FDOFLXP� K\GUR[LGH� IURP� WKH� URRW�
FDQDO��D�VFDQQLQJ�HOHFWURQ�PLFURVFRSLF�VWXG\��-�
(QGRG�����������������

&DSDU�,'��2]FDQ�(��$UVODQ�+��(UWDV�+��$\GLQ-
EHOJH� +$�� (IIHFW� RI� GLIIHUHQW� ILQDO� LUULJDWLRQ�
PHWKRGV�RQ�WKH�UHPRYDO�RI�FDOFLXP�K\GUR[LGH�
IURP� DQ� DUWLILFLDO� VWDQGDUGL]HG� JURRYH� LQ� WKH�
DSLFDO� WKLUG� RI� URRW� FDQDOV�� -� (QGRG��
���������������

0D� -=�� 6KHQ� <��$O�$VKDZ�$-�� .KDOHHO� +<��
<DQJ� <�� :DQJ� =-�� HW� DO�� 0LFUR�FRPSXWHG�
WRPRJUDSK\�HYDOXDWLRQ�RI�WKH�UHPRYDO�RI�FDOFL-
XP�K\GUR[LGH�PHGLFDPHQW�IURP�&�VKDSHG�URRW�
FDQDOV�RI�PDQGLEXODU�VHFRQG�PRODUV��,QW�(QGRG�
-������������������

<�FHO�$&�� *�UHO� 0�� *�OHU� (�� .DUDEXFDN� %��
&RPSDULVRQ� RI� ILQDO� LUULJDWLRQ� WHFKQLTXHV� LQ�
UHPRYDO�RI�FDOFLXP�K\GUR[LGH��$XVW�(QGRG�-��
����������������

GD� 6LOYD� -0�� 6LOYHLUD�$�� 6DQWRV� (�� 3UDGR� /��
3HVVRD� 2)�� (IILFDF\� RI� VRGLXP� K\SRFKORULWH��
HWK\OHQHGLDPLQHWHWUDDFHWLF�DFLG��FLWULF�DFLG�DQG�
SKRVSKRULF�DFLG�LQ�FDOFLXP�K\GUR[LGH�UHPRYDO�
IURP�WKH�URRW�FDQDO��D�PLFURVFRSLF�FOHDQOLQHVV�
HYDOXDWLRQ�� 2UDO� 6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO�
2UDO�5DGLRO�(QGRG�����������������
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ABSTRACT
Objectives: 
This aqoustic analysis study aimed at evaluating the effect of glide path preparation on 
sound wave propagation due to stress in resin blocks  during root canal preparation.

Material and Methods:  
Endo training resin blocks with J shaped canals were randomly divided in to 2 groups 
according to glide path establishment(with or without) (n =12) For the glide path estab-
lishment group, the glide path was prepared using WaveOne Gold Glider. All samples 
were shaped with WaveOne Gold. During the instrumentation with WaveOne Gold, 
sound signal levels were recorded on computer using piezoelectric prob. The data were 
analyzed statistically using Mann-Whitney U tests at a significance level of P < 0.05. 

Results: 
Sound signal levels were significantly different between groups (P < 0.05).  The signal 
levels in WaveOne Gold with glide path group lower than in WaveOne Gold without a 
glide path group (P < 0.05).  

Conclusion: 
Our results show that the creating a glide path  can decrease the amount of stress during 
shaping with WaveOne Gold. The establishment of glide path before root canal prepara-
tion appears to be apporiate for safely shaping the canal.
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INTRODUCTION 
The preparation of root canals using rotary nickel titanium 
(NiTi) files has many advantages over their preparation 
with stainless steel (SS) files. The preparation with NiTi 
files is performed in a shorter time, the physician is less 
tired and procedural mistakes that may occur during the 
preparation are minimized (1-3). However, in addition to 
these advantages, NiTi files cause a stress between the file 
and root canal walls that can result in a fracture of the file 
and/or crack formation in the root canal dentine (4). The 
risk of the file fracturing is greater, especially in curved root 
canals (5,6). In addition, the width of the contact surface 
between the cutting edge of the file and the canal wall 
affects this stress (7,8). On the other hand, crack formation 
may be observed in the dentine because of the increased 
stress from the root canal walls due to the canal preparation 
(9,10). Therefore, the stresses occurring on the files and 
canal walls should be minimized during the preparation. 
Studies (11-14) have shown that creating a glide path 
mechanically or manually reduces the procedural mistakes 
that can result from these stresses, enabling a more reliable 
preparation.

Today, many different NiTi file systems that allow creating 
a glide path are produced. The most recently developed one 
is WaveOne Gold Glider (Dentsply Maillefer, Ballaigues, 
Switzerland). It is produced with gold wire metallurgy, and 
the file has a cone angle beginning with a 2% taper at the tip 
that reaches 6% at the coronal section. The tip diameter of 
the file is 0.15 mm. Gold wire technology enhances the 
flexibility of the file and increases its resistance to rotary 
fatigue compared to non-heat treated files. The manufactur-
er recommends creating a glide path with WaveOne Gold 
Glider before canal preparation with the WaveOne Gold 
files. In a study measuring simultaneous torque accumula-
tion during canal preparation, it has been shown that 
torque-related stress occurs in parallel with the advance-
ment of the file in each pecking movement during prepara-
tion with WaveOne Gold files and that this stress is higher 
for cases in which a glide path is not created (15).

Several studies (16,17) evaluated the torque production on 
the file occurring during root canal preparation by measur-
ing the stress on the canal walls. However, Burklein, et al. 
(18) reported that pure forces cannot be determined by a 
multi-component measuring device, especially in the 
presence of simulated periodontal ligament. Another limita-
tion of previous studies was that although the stress and 
strain concentrations in the inner dentin wall and the friction 
of the instruments with the canal wall might play primary 
roles in crack formation (19), most of the previous studies 
assessed the strain values induced by the canal shaping on 
the external surface of the root (17). 

The term acoustic is used to define the work of an elastic 
wave or simply to define sound frequency ranges. Elastic 
vibrations and acoustic waves are widely used in various 
engineering devices and for non-destructive testing (NDT). 
For example, strong ultrasonic vibrations are used for local 
fractures of fragile and high strength materials (ultrasonic 
crushing), dispersion (crushing of solid or liquid bodies in 
any environment, e.g., oils in water), coagulation (amplifi-
cation of the particles of a substance such as smoke) and 
other purposes (20). In the present study, piezoelectric 
acoustic detection was utilized to determine stress concen-
trations on root canal walls during preparation. 

In the literature, there is no acoustic analysis study that 
evaluates the propagation of acoustic waves occurring due 
to stress in the resin blocks during the advancement of the 
file in root canal preparation. The objective of this acoustic 
analysis study was to evaluate the effect of glide path prepa-
ration on stress formation in the root canal walls of resin 
blocks. 

MATERIAL and METHODS
Preparation of Artificial Canals
Twenty-four J-shaped artificial resin blocks with 0.02 cone 
angle, 0.15 mm apical diameter and 16 mm working length 
were used (Dentsply Maillefer). A #10 K file was inserted 
into the canal within the working length, and canal openings 
were checked.

The J-shaped resin blocks were randomly divided into 2 
groups: one group with a glide path created with WaveOne 
Gold Glider (WOGG + WOG) and one without a glide path 
(WOG). All preparation processes were performed with an 
;�6PDUW�3OXV�GHYLFH��'HQWVSO\�0DLOOHIHU��XVLQJ�:DYH2QH�
software. The preparations were completed in both groups 
XVLQJ� D�:DYH2QH�*ROG�3ULPDU\� ILOH��'XULQJ� WKH� SUHSDUD-
tion, the file was advanced along the working length in 
three stages with reciprocal motions employing a light 
apical pressure. The file was withdrawn after each recipro-
cal motion, debris on the file was cleaned and the artificial 
canals were irrigated with saline.

These 3 stages were named coronal, middle and apical on 
the blocks, and data were separately recorded for each 
stage. A new file was used in each acrylic block, and all 
preparation stages were performed by the same operator.
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Experimental setup and data transfer
In the current study, we used a piezoelectric element 
(sensor) for detecting the acoustic waves that were 
produced by the rotary file in the resin blocks during canal 
SUHSDUDWLRQ�� 3LH]RHOHFWULFLW\� LV� WKH� SURFHVV� RI� FRQYHUWLQJ�
mechanical energy into electrical energy or vice versa. 
Usually, piezo elements such as lead, zirconium and titani-
um are prepared to produce piezoelectricity. Data can be 
obtained for the voltage that will be created on piezoelectric 
elements. For this study, piezo elements suitable for the size 

of the resin blocks used were first prepared. The poles of the 
piezo element were soldered to an AUX cable with a 3.5 
mm jack at one end. The piezo element was then connected 
to the test block and linked to the computer’s sound card 
using the prepared cable. Sound waves and vibrations that 
occurred on the block during the preparation caused voltage 
alterations on the piezo element according to the piezoelec-
tric principle, and these voltage changes were recorded as 
an audio signal on the computer via an audio recording 
program. (Figures 1 and 2) 

These time-dependent data were then transformed into 
numerical matrices, and the data were recorded in files with 
a .txt extension using Audacity software. Sound is funda-
mentally a pressure wave. The low and high pressure 
regions formed by this wave are the main physical phenom-
ena of the sound transmission and direction. This physical 
property is represented by processing high pressure as 
positive numerical values and low pressure as negative 
numerical values in audio recording. Both the positive and 
negative numerical values represent stress concentration 
levels during preparation. In this study, the direction of 
sound was not significant because of the small dimensions 
of the blocks; however, to detect even the smallest fluctua-
tions in sound, the negative and positive data were both 
evaluated.  

Statistical analysis
The statistical analysis of the data obtained was performed 
XVLQJ� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� IRU�
:LQGRZV�������&KLFDJR��,/��86$��VRIWZDUH��6LQFH�WKH�GDWD�
obtained were not normally distributed,  Mann-Whitney U 
and Kruskal-Wallis tests were used for intergroup and 
intragroup analysis, respectively. The significance level was 
set at p=0.05.

RESULTS
3HDN�YROWDJH�YDOXHV�ZHUH�HYDOXDWHG�IRU�VWUHVV�OHYHOV�GXULQJ�
preparation. Table 1 shows the distribution of the number of 
peak voltage values obtained from the acoustic test accord-
ing to group. In the positive field, the analyzed peak voltage 
values for the WOG group were 25000, 27500 and 16500 
for the coronal, middle and apical sections, respectively. For 
the WOGG + WOG group, they were 16500, 19500 and 
6700. In the negative field, the analyzed peak voltage values 
for the WOG group were 24000, 27500 and 16500 for the 
coronal, middle and apical sections, while for the WOGG + 
WOG group, they were 20500, 15500 and 6700 (Table 1).

The mean voltage values that occurred during the canal 
preparation are shown in Tables 2 and 3. Intergroup analy-
ses revealed significantly lower stress (voltage) values for 
the WOGG + WOG group than for the WOG group in all 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.33014 and 0.43452 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, the mean stress value was 0.29402 for the WOGG 
+ WOG group and 0.47829 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.30465 
and 0.43344 for the WOGG+WOG and WOG groups, 
respectively (P < 0.001).When comparing negative field 
mean voltage values, there were significant differences 
between the groups for all sections. The mean voltage 
values were significantly lower in the WOGG+WOG group 
than in the WOG group in the coronal, middle and apical 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.27133 and  0.29640 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, mean stress value was 0.27910 for the WOGG + 

WOG group and 0.32123 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.27157 
and 0.29919 for the WOGG+WOG and WOG groups 
(P < 0.001) (Tables 2 and 3).

Table 1. The mean voltage values during root canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Table 2. 7KH�PHDQ�YROWDJH�YDOXHV��9��LQ�WKH�SRVLWLYH�ILHOG�GXULQJ�URRW�FDQDO�
preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Intragroup analyses revealed that there were significant 
differences among the coronal, middle and apical levels in 
the WOG and WOGG +WOG groups in terms of stress 
level (Tables  2 and 3). 

Table 3. 7KH�PHDQ�YROWDJH� YDOXHV� �9�� LQ� WKH� QHJDWLYH� ILHOG� GXULQJ� URRW�
canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

In the WOGG + WOG group, significantly higher stress 
values were recorded in the coronal section than in the 
middle and apical sections (P < 0.001). However, there was 
no significant difference between the middle and apical 
sections (P > 0.05). In the WOG group, there was a signifi-
cant difference among the coronal, middle and apical 
sections. 
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DISCUSSION
Studies (11,12,21) have shown that a glide path should be 
created before preparation using reciproc or rotary NiTi 
glide path files in order to achieve a more effective and 
reliable preparation. A glide path reduces the risk of file 
fractures in the canal as well as the effects of the torsional 
stress level (4,8,21). In particular, single file systems may 
cause higher torque accumulation compared to multiple file 
systems (22). The file contacts more wall surface as it is 
advanced within the canal, and the file and canal walls are 
exposed to higher stress especially in the curved sections of 
the canal (15).

In the present study, we compared the levels of acoustic waves that 
occurred in artificial canals by advancement of the file in the canal 
between groups with and without a glide path. According to the 
results of this study, the voltage values occurring as a result of the 
acoustic waves during the canal preparation were found to be lower 
in the positive field and higher in the negative field at all 3 sections 
in the WOGG+WOG group than in the WOG group. This means 
that, at all levels, less stress in the canal walls occurred in the WOG-
G+WOG group than in the WOG group. These findings are in 
accordance with previous studies (15,16) that evaluated the effect of 
glide path preparation on stress formation on root canal walls. This 
can be explained by the fact that the canal volume before root canal 
preparation process can influence the torque accumulation and 
stress that occur during the preparation. The tip portion of WaveOne 
Gold Glider glide path reciproc file begins with a cone angle of 2%, 
increasing to a 6% angle in the coronal portion. The structure of 
these files, which becomes wider toward the coronale, is used to 
create a glide path before the preparation process; it can provide the 
file a much easier advance into the canal. This produces less strain in 
the canal and lower voltage levels due to vibration-related acoustic 
waves created by preparation shaping instruments. On the other 
KDQG��%HUXWWL�HW�DO�������XVHG�3DWKILOH�DQG�3UR*OLGHU�ILOHV�WR�FUHDWH�D�
glide path; their results showed less stress during root canal prepara-
WLRQ�LQ�D�JURXS�LQ�ZKLFK�3UR*OLGHU�ILOHV�ZHUH�XVHG��,Q�WKH�DERYHPHQ-
tioned studies, it has been shown that increasing the angle of the 
3UR*OLGHU�ILOH�WRZDUG�WKH�FRURQDOH��MXVW�DV�ZLWK�WKH�:DYH2QH�*ROG�
Glider that we used, reduced the stress between the file and canal 
walls that occurs during root canal preparation with shaping/finish-
ing instruments.

The number of studies (17,23-26) evaluating torque and stress 
accumulation occurring during root canal preparation is limited. 
These studies have used different methods. One study (17) 
measured the stress occurring on the root surface, while others 
evaluated this stress using finite element analysis (17,25). On the 
other hand, there are studies measuring the torque accumulation 
during file motions using several tools. In these studies, the real time 
torque data of each endodontic motor were transferred to computer 
programs (15,26). In our study, data were created by transferring the 
voltage values that occurred during the canal preparation to a 
computer program. A total of 222.400 peak voltage values were 
recorded by acoustic test and evaluated during statistical analyses. 
This sample size is much larger than for previous studies that 
evaluated stress concentrations on root canal walls during prepara-
tion

. 
Sound signature monitoring of the moving parts of the devices or 
machinery and determining the condition of the related equipment 
by processing this data is referred to as acoustical analysis. In this 
study, acoustic data were obtained by piezoelectric sensors (27,28). 
Since the files and blocks used in the study are small in size, the 
piezoelectric sensor was chosen in accordance with those dimen-
sions; the dimensional flexibility in the selection of the sensor has 
provided a great advantage. In addition, when the literature is exam-
ined, it can be seen that similar studies were conducted by the finite 
element method or by converting the electrical consumption of the 
device to torque. The difference in the acoustic analysis employed in 
this study is that instead of obtaining the stresses through the finite 
element model and analyzing the stress values at the end of the 
process, the maximum stress values are picked up as maximum 
peaks of the sound signal and the dynamic stress fluctuations are 
obtained as the amplitude change of the sound signal while the 
preparation is in progress. This method was chosen to obtain more 
data points for the acoustic analysis and to examine the change in 
mechanical stress value with a much wider data range. The main 
purpose here is to achieve more accurate results for the stress values. 
Studies (15,22) have shown that the canal volume before the root 
canal preparation process can influence the torque accumulation 
and stress that occur during the preparation. Since the root canal 
volumes of natural teeth vary, to obtain a standardization among the 
samples, artificial acrylic canals were used in the present study. 
However, it should be considered that a difference of stiffness in 
dentine and resin material can affect strain and stress occurring 
during the preparation. 

CONCLUSION
Stress occurring in root canal reparation might be the prima-
ry cause of file fractures and dentinal crack formation. The 
result of the present study indicates that creating a glide 
path in the curved canals can reduce the stress occurring 
during root canal preparation.
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ABSTRACT
Objectives: 
This aqoustic analysis study aimed at evaluating the effect of glide path preparation on 
sound wave propagation due to stress in resin blocks  during root canal preparation.

Material and Methods:  
Endo training resin blocks with J shaped canals were randomly divided in to 2 groups 
according to glide path establishment(with or without) (n =12) For the glide path estab-
lishment group, the glide path was prepared using WaveOne Gold Glider. All samples 
were shaped with WaveOne Gold. During the instrumentation with WaveOne Gold, 
sound signal levels were recorded on computer using piezoelectric prob. The data were 
analyzed statistically using Mann-Whitney U tests at a significance level of P < 0.05. 

Results: 
Sound signal levels were significantly different between groups (P < 0.05).  The signal 
levels in WaveOne Gold with glide path group lower than in WaveOne Gold without a 
glide path group (P < 0.05).  

Conclusion: 
Our results show that the creating a glide path  can decrease the amount of stress during 
shaping with WaveOne Gold. The establishment of glide path before root canal prepara-
tion appears to be apporiate for safely shaping the canal.
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INTRODUCTION 
The preparation of root canals using rotary nickel titanium 
(NiTi) files has many advantages over their preparation 
with stainless steel (SS) files. The preparation with NiTi 
files is performed in a shorter time, the physician is less 
tired and procedural mistakes that may occur during the 
preparation are minimized (1-3). However, in addition to 
these advantages, NiTi files cause a stress between the file 
and root canal walls that can result in a fracture of the file 
and/or crack formation in the root canal dentine (4). The 
risk of the file fracturing is greater, especially in curved root 
canals (5,6). In addition, the width of the contact surface 
between the cutting edge of the file and the canal wall 
affects this stress (7,8). On the other hand, crack formation 
may be observed in the dentine because of the increased 
stress from the root canal walls due to the canal preparation 
(9,10). Therefore, the stresses occurring on the files and 
canal walls should be minimized during the preparation. 
Studies (11-14) have shown that creating a glide path 
mechanically or manually reduces the procedural mistakes 
that can result from these stresses, enabling a more reliable 
preparation.

Today, many different NiTi file systems that allow creating 
a glide path are produced. The most recently developed one 
is WaveOne Gold Glider (Dentsply Maillefer, Ballaigues, 
Switzerland). It is produced with gold wire metallurgy, and 
the file has a cone angle beginning with a 2% taper at the tip 
that reaches 6% at the coronal section. The tip diameter of 
the file is 0.15 mm. Gold wire technology enhances the 
flexibility of the file and increases its resistance to rotary 
fatigue compared to non-heat treated files. The manufactur-
er recommends creating a glide path with WaveOne Gold 
Glider before canal preparation with the WaveOne Gold 
files. In a study measuring simultaneous torque accumula-
tion during canal preparation, it has been shown that 
torque-related stress occurs in parallel with the advance-
ment of the file in each pecking movement during prepara-
tion with WaveOne Gold files and that this stress is higher 
for cases in which a glide path is not created (15).

Several studies (16,17) evaluated the torque production on 
the file occurring during root canal preparation by measur-
ing the stress on the canal walls. However, Burklein, et al. 
(18) reported that pure forces cannot be determined by a 
multi-component measuring device, especially in the 
presence of simulated periodontal ligament. Another limita-
tion of previous studies was that although the stress and 
strain concentrations in the inner dentin wall and the friction 
of the instruments with the canal wall might play primary 
roles in crack formation (19), most of the previous studies 
assessed the strain values induced by the canal shaping on 
the external surface of the root (17). 

The term acoustic is used to define the work of an elastic 
wave or simply to define sound frequency ranges. Elastic 
vibrations and acoustic waves are widely used in various 
engineering devices and for non-destructive testing (NDT). 
For example, strong ultrasonic vibrations are used for local 
fractures of fragile and high strength materials (ultrasonic 
crushing), dispersion (crushing of solid or liquid bodies in 
any environment, e.g., oils in water), coagulation (amplifi-
cation of the particles of a substance such as smoke) and 
other purposes (20). In the present study, piezoelectric 
acoustic detection was utilized to determine stress concen-
trations on root canal walls during preparation. 

In the literature, there is no acoustic analysis study that 
evaluates the propagation of acoustic waves occurring due 
to stress in the resin blocks during the advancement of the 
file in root canal preparation. The objective of this acoustic 
analysis study was to evaluate the effect of glide path prepa-
ration on stress formation in the root canal walls of resin 
blocks. 

MATERIAL and METHODS
Preparation of Artificial Canals
Twenty-four J-shaped artificial resin blocks with 0.02 cone 
angle, 0.15 mm apical diameter and 16 mm working length 
were used (Dentsply Maillefer). A #10 K file was inserted 
into the canal within the working length, and canal openings 
were checked.

The J-shaped resin blocks were randomly divided into 2 
groups: one group with a glide path created with WaveOne 
Gold Glider (WOGG + WOG) and one without a glide path 
(WOG). All preparation processes were performed with an 
;�6PDUW�3OXV�GHYLFH��'HQWVSO\�0DLOOHIHU��XVLQJ�:DYH2QH�
software. The preparations were completed in both groups 
XVLQJ� D�:DYH2QH�*ROG�3ULPDU\� ILOH��'XULQJ� WKH� SUHSDUD-
tion, the file was advanced along the working length in 
three stages with reciprocal motions employing a light 
apical pressure. The file was withdrawn after each recipro-
cal motion, debris on the file was cleaned and the artificial 
canals were irrigated with saline.

These 3 stages were named coronal, middle and apical on 
the blocks, and data were separately recorded for each 
stage. A new file was used in each acrylic block, and all 
preparation stages were performed by the same operator.
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Experimental setup and data transfer
In the current study, we used a piezoelectric element 
(sensor) for detecting the acoustic waves that were 
produced by the rotary file in the resin blocks during canal 
SUHSDUDWLRQ�� 3LH]RHOHFWULFLW\� LV� WKH� SURFHVV� RI� FRQYHUWLQJ�
mechanical energy into electrical energy or vice versa. 
Usually, piezo elements such as lead, zirconium and titani-
um are prepared to produce piezoelectricity. Data can be 
obtained for the voltage that will be created on piezoelectric 
elements. For this study, piezo elements suitable for the size 

of the resin blocks used were first prepared. The poles of the 
piezo element were soldered to an AUX cable with a 3.5 
mm jack at one end. The piezo element was then connected 
to the test block and linked to the computer’s sound card 
using the prepared cable. Sound waves and vibrations that 
occurred on the block during the preparation caused voltage 
alterations on the piezo element according to the piezoelec-
tric principle, and these voltage changes were recorded as 
an audio signal on the computer via an audio recording 
program. (Figures 1 and 2) 

These time-dependent data were then transformed into 
numerical matrices, and the data were recorded in files with 
a .txt extension using Audacity software. Sound is funda-
mentally a pressure wave. The low and high pressure 
regions formed by this wave are the main physical phenom-
ena of the sound transmission and direction. This physical 
property is represented by processing high pressure as 
positive numerical values and low pressure as negative 
numerical values in audio recording. Both the positive and 
negative numerical values represent stress concentration 
levels during preparation. In this study, the direction of 
sound was not significant because of the small dimensions 
of the blocks; however, to detect even the smallest fluctua-
tions in sound, the negative and positive data were both 
evaluated.  

Statistical analysis
The statistical analysis of the data obtained was performed 
XVLQJ� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� IRU�
:LQGRZV�������&KLFDJR��,/��86$��VRIWZDUH��6LQFH�WKH�GDWD�
obtained were not normally distributed,  Mann-Whitney U 
and Kruskal-Wallis tests were used for intergroup and 
intragroup analysis, respectively. The significance level was 
set at p=0.05.

RESULTS
3HDN�YROWDJH�YDOXHV�ZHUH�HYDOXDWHG�IRU�VWUHVV�OHYHOV�GXULQJ�
preparation. Table 1 shows the distribution of the number of 
peak voltage values obtained from the acoustic test accord-
ing to group. In the positive field, the analyzed peak voltage 
values for the WOG group were 25000, 27500 and 16500 
for the coronal, middle and apical sections, respectively. For 
the WOGG + WOG group, they were 16500, 19500 and 
6700. In the negative field, the analyzed peak voltage values 
for the WOG group were 24000, 27500 and 16500 for the 
coronal, middle and apical sections, while for the WOGG + 
WOG group, they were 20500, 15500 and 6700 (Table 1).

The mean voltage values that occurred during the canal 
preparation are shown in Tables 2 and 3. Intergroup analy-
ses revealed significantly lower stress (voltage) values for 
the WOGG + WOG group than for the WOG group in all 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.33014 and 0.43452 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, the mean stress value was 0.29402 for the WOGG 
+ WOG group and 0.47829 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.30465 
and 0.43344 for the WOGG+WOG and WOG groups, 
respectively (P < 0.001).When comparing negative field 
mean voltage values, there were significant differences 
between the groups for all sections. The mean voltage 
values were significantly lower in the WOGG+WOG group 
than in the WOG group in the coronal, middle and apical 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.27133 and  0.29640 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, mean stress value was 0.27910 for the WOGG + 

WOG group and 0.32123 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.27157 
and 0.29919 for the WOGG+WOG and WOG groups 
(P < 0.001) (Tables 2 and 3).

Table 1. The mean voltage values during root canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Table 2. 7KH�PHDQ�YROWDJH�YDOXHV��9��LQ�WKH�SRVLWLYH�ILHOG�GXULQJ�URRW�FDQDO�
preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Intragroup analyses revealed that there were significant 
differences among the coronal, middle and apical levels in 
the WOG and WOGG +WOG groups in terms of stress 
level (Tables  2 and 3). 

Table 3. 7KH�PHDQ�YROWDJH� YDOXHV� �9�� LQ� WKH� QHJDWLYH� ILHOG� GXULQJ� URRW�
canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

In the WOGG + WOG group, significantly higher stress 
values were recorded in the coronal section than in the 
middle and apical sections (P < 0.001). However, there was 
no significant difference between the middle and apical 
sections (P > 0.05). In the WOG group, there was a signifi-
cant difference among the coronal, middle and apical 
sections. 

DISCUSSION
Studies (11,12,21) have shown that a glide path should be 
created before preparation using reciproc or rotary NiTi 
glide path files in order to achieve a more effective and 
reliable preparation. A glide path reduces the risk of file 
fractures in the canal as well as the effects of the torsional 
stress level (4,8,21). In particular, single file systems may 
cause higher torque accumulation compared to multiple file 
systems (22). The file contacts more wall surface as it is 
advanced within the canal, and the file and canal walls are 
exposed to higher stress especially in the curved sections of 
the canal (15).

In the present study, we compared the levels of acoustic waves that 
occurred in artificial canals by advancement of the file in the canal 
between groups with and without a glide path. According to the 
results of this study, the voltage values occurring as a result of the 
acoustic waves during the canal preparation were found to be lower 
in the positive field and higher in the negative field at all 3 sections 
in the WOGG+WOG group than in the WOG group. This means 
that, at all levels, less stress in the canal walls occurred in the WOG-
G+WOG group than in the WOG group. These findings are in 
accordance with previous studies (15,16) that evaluated the effect of 
glide path preparation on stress formation on root canal walls. This 
can be explained by the fact that the canal volume before root canal 
preparation process can influence the torque accumulation and 
stress that occur during the preparation. The tip portion of WaveOne 
Gold Glider glide path reciproc file begins with a cone angle of 2%, 
increasing to a 6% angle in the coronal portion. The structure of 
these files, which becomes wider toward the coronale, is used to 
create a glide path before the preparation process; it can provide the 
file a much easier advance into the canal. This produces less strain in 
the canal and lower voltage levels due to vibration-related acoustic 
waves created by preparation shaping instruments. On the other 
KDQG��%HUXWWL�HW�DO�������XVHG�3DWKILOH�DQG�3UR*OLGHU�ILOHV�WR�FUHDWH�D�
glide path; their results showed less stress during root canal prepara-
WLRQ�LQ�D�JURXS�LQ�ZKLFK�3UR*OLGHU�ILOHV�ZHUH�XVHG��,Q�WKH�DERYHPHQ-
tioned studies, it has been shown that increasing the angle of the 
3UR*OLGHU�ILOH�WRZDUG�WKH�FRURQDOH��MXVW�DV�ZLWK�WKH�:DYH2QH�*ROG�
Glider that we used, reduced the stress between the file and canal 
walls that occurs during root canal preparation with shaping/finish-
ing instruments.

The number of studies (17,23-26) evaluating torque and stress 
accumulation occurring during root canal preparation is limited. 
These studies have used different methods. One study (17) 
measured the stress occurring on the root surface, while others 
evaluated this stress using finite element analysis (17,25). On the 
other hand, there are studies measuring the torque accumulation 
during file motions using several tools. In these studies, the real time 
torque data of each endodontic motor were transferred to computer 
programs (15,26). In our study, data were created by transferring the 
voltage values that occurred during the canal preparation to a 
computer program. A total of 222.400 peak voltage values were 
recorded by acoustic test and evaluated during statistical analyses. 
This sample size is much larger than for previous studies that 
evaluated stress concentrations on root canal walls during prepara-
tion

. 
Sound signature monitoring of the moving parts of the devices or 
machinery and determining the condition of the related equipment 
by processing this data is referred to as acoustical analysis. In this 
study, acoustic data were obtained by piezoelectric sensors (27,28). 
Since the files and blocks used in the study are small in size, the 
piezoelectric sensor was chosen in accordance with those dimen-
sions; the dimensional flexibility in the selection of the sensor has 
provided a great advantage. In addition, when the literature is exam-
ined, it can be seen that similar studies were conducted by the finite 
element method or by converting the electrical consumption of the 
device to torque. The difference in the acoustic analysis employed in 
this study is that instead of obtaining the stresses through the finite 
element model and analyzing the stress values at the end of the 
process, the maximum stress values are picked up as maximum 
peaks of the sound signal and the dynamic stress fluctuations are 
obtained as the amplitude change of the sound signal while the 
preparation is in progress. This method was chosen to obtain more 
data points for the acoustic analysis and to examine the change in 
mechanical stress value with a much wider data range. The main 
purpose here is to achieve more accurate results for the stress values. 
Studies (15,22) have shown that the canal volume before the root 
canal preparation process can influence the torque accumulation 
and stress that occur during the preparation. Since the root canal 
volumes of natural teeth vary, to obtain a standardization among the 
samples, artificial acrylic canals were used in the present study. 
However, it should be considered that a difference of stiffness in 
dentine and resin material can affect strain and stress occurring 
during the preparation. 

CONCLUSION
Stress occurring in root canal reparation might be the prima-
ry cause of file fractures and dentinal crack formation. The 
result of the present study indicates that creating a glide 
path in the curved canals can reduce the stress occurring 
during root canal preparation.
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ABSTRACT
Objectives: 
This aqoustic analysis study aimed at evaluating the effect of glide path preparation on 
sound wave propagation due to stress in resin blocks  during root canal preparation.

Material and Methods:  
Endo training resin blocks with J shaped canals were randomly divided in to 2 groups 
according to glide path establishment(with or without) (n =12) For the glide path estab-
lishment group, the glide path was prepared using WaveOne Gold Glider. All samples 
were shaped with WaveOne Gold. During the instrumentation with WaveOne Gold, 
sound signal levels were recorded on computer using piezoelectric prob. The data were 
analyzed statistically using Mann-Whitney U tests at a significance level of P < 0.05. 

Results: 
Sound signal levels were significantly different between groups (P < 0.05).  The signal 
levels in WaveOne Gold with glide path group lower than in WaveOne Gold without a 
glide path group (P < 0.05).  

Conclusion: 
Our results show that the creating a glide path  can decrease the amount of stress during 
shaping with WaveOne Gold. The establishment of glide path before root canal prepara-
tion appears to be apporiate for safely shaping the canal.
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INTRODUCTION 
The preparation of root canals using rotary nickel titanium 
(NiTi) files has many advantages over their preparation 
with stainless steel (SS) files. The preparation with NiTi 
files is performed in a shorter time, the physician is less 
tired and procedural mistakes that may occur during the 
preparation are minimized (1-3). However, in addition to 
these advantages, NiTi files cause a stress between the file 
and root canal walls that can result in a fracture of the file 
and/or crack formation in the root canal dentine (4). The 
risk of the file fracturing is greater, especially in curved root 
canals (5,6). In addition, the width of the contact surface 
between the cutting edge of the file and the canal wall 
affects this stress (7,8). On the other hand, crack formation 
may be observed in the dentine because of the increased 
stress from the root canal walls due to the canal preparation 
(9,10). Therefore, the stresses occurring on the files and 
canal walls should be minimized during the preparation. 
Studies (11-14) have shown that creating a glide path 
mechanically or manually reduces the procedural mistakes 
that can result from these stresses, enabling a more reliable 
preparation.

Today, many different NiTi file systems that allow creating 
a glide path are produced. The most recently developed one 
is WaveOne Gold Glider (Dentsply Maillefer, Ballaigues, 
Switzerland). It is produced with gold wire metallurgy, and 
the file has a cone angle beginning with a 2% taper at the tip 
that reaches 6% at the coronal section. The tip diameter of 
the file is 0.15 mm. Gold wire technology enhances the 
flexibility of the file and increases its resistance to rotary 
fatigue compared to non-heat treated files. The manufactur-
er recommends creating a glide path with WaveOne Gold 
Glider before canal preparation with the WaveOne Gold 
files. In a study measuring simultaneous torque accumula-
tion during canal preparation, it has been shown that 
torque-related stress occurs in parallel with the advance-
ment of the file in each pecking movement during prepara-
tion with WaveOne Gold files and that this stress is higher 
for cases in which a glide path is not created (15).

Several studies (16,17) evaluated the torque production on 
the file occurring during root canal preparation by measur-
ing the stress on the canal walls. However, Burklein, et al. 
(18) reported that pure forces cannot be determined by a 
multi-component measuring device, especially in the 
presence of simulated periodontal ligament. Another limita-
tion of previous studies was that although the stress and 
strain concentrations in the inner dentin wall and the friction 
of the instruments with the canal wall might play primary 
roles in crack formation (19), most of the previous studies 
assessed the strain values induced by the canal shaping on 
the external surface of the root (17). 

The term acoustic is used to define the work of an elastic 
wave or simply to define sound frequency ranges. Elastic 
vibrations and acoustic waves are widely used in various 
engineering devices and for non-destructive testing (NDT). 
For example, strong ultrasonic vibrations are used for local 
fractures of fragile and high strength materials (ultrasonic 
crushing), dispersion (crushing of solid or liquid bodies in 
any environment, e.g., oils in water), coagulation (amplifi-
cation of the particles of a substance such as smoke) and 
other purposes (20). In the present study, piezoelectric 
acoustic detection was utilized to determine stress concen-
trations on root canal walls during preparation. 

In the literature, there is no acoustic analysis study that 
evaluates the propagation of acoustic waves occurring due 
to stress in the resin blocks during the advancement of the 
file in root canal preparation. The objective of this acoustic 
analysis study was to evaluate the effect of glide path prepa-
ration on stress formation in the root canal walls of resin 
blocks. 

MATERIAL and METHODS
Preparation of Artificial Canals
Twenty-four J-shaped artificial resin blocks with 0.02 cone 
angle, 0.15 mm apical diameter and 16 mm working length 
were used (Dentsply Maillefer). A #10 K file was inserted 
into the canal within the working length, and canal openings 
were checked.

The J-shaped resin blocks were randomly divided into 2 
groups: one group with a glide path created with WaveOne 
Gold Glider (WOGG + WOG) and one without a glide path 
(WOG). All preparation processes were performed with an 
;�6PDUW�3OXV�GHYLFH��'HQWVSO\�0DLOOHIHU��XVLQJ�:DYH2QH�
software. The preparations were completed in both groups 
XVLQJ� D�:DYH2QH�*ROG�3ULPDU\� ILOH��'XULQJ� WKH� SUHSDUD-
tion, the file was advanced along the working length in 
three stages with reciprocal motions employing a light 
apical pressure. The file was withdrawn after each recipro-
cal motion, debris on the file was cleaned and the artificial 
canals were irrigated with saline.

These 3 stages were named coronal, middle and apical on 
the blocks, and data were separately recorded for each 
stage. A new file was used in each acrylic block, and all 
preparation stages were performed by the same operator.
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Experimental setup and data transfer
In the current study, we used a piezoelectric element 
(sensor) for detecting the acoustic waves that were 
produced by the rotary file in the resin blocks during canal 
SUHSDUDWLRQ�� 3LH]RHOHFWULFLW\� LV� WKH� SURFHVV� RI� FRQYHUWLQJ�
mechanical energy into electrical energy or vice versa. 
Usually, piezo elements such as lead, zirconium and titani-
um are prepared to produce piezoelectricity. Data can be 
obtained for the voltage that will be created on piezoelectric 
elements. For this study, piezo elements suitable for the size 

of the resin blocks used were first prepared. The poles of the 
piezo element were soldered to an AUX cable with a 3.5 
mm jack at one end. The piezo element was then connected 
to the test block and linked to the computer’s sound card 
using the prepared cable. Sound waves and vibrations that 
occurred on the block during the preparation caused voltage 
alterations on the piezo element according to the piezoelec-
tric principle, and these voltage changes were recorded as 
an audio signal on the computer via an audio recording 
program. (Figures 1 and 2) 

These time-dependent data were then transformed into 
numerical matrices, and the data were recorded in files with 
a .txt extension using Audacity software. Sound is funda-
mentally a pressure wave. The low and high pressure 
regions formed by this wave are the main physical phenom-
ena of the sound transmission and direction. This physical 
property is represented by processing high pressure as 
positive numerical values and low pressure as negative 
numerical values in audio recording. Both the positive and 
negative numerical values represent stress concentration 
levels during preparation. In this study, the direction of 
sound was not significant because of the small dimensions 
of the blocks; however, to detect even the smallest fluctua-
tions in sound, the negative and positive data were both 
evaluated.  

Statistical analysis
The statistical analysis of the data obtained was performed 
XVLQJ� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� IRU�
:LQGRZV�������&KLFDJR��,/��86$��VRIWZDUH��6LQFH�WKH�GDWD�
obtained were not normally distributed,  Mann-Whitney U 
and Kruskal-Wallis tests were used for intergroup and 
intragroup analysis, respectively. The significance level was 
set at p=0.05.

RESULTS
3HDN�YROWDJH�YDOXHV�ZHUH�HYDOXDWHG�IRU�VWUHVV�OHYHOV�GXULQJ�
preparation. Table 1 shows the distribution of the number of 
peak voltage values obtained from the acoustic test accord-
ing to group. In the positive field, the analyzed peak voltage 
values for the WOG group were 25000, 27500 and 16500 
for the coronal, middle and apical sections, respectively. For 
the WOGG + WOG group, they were 16500, 19500 and 
6700. In the negative field, the analyzed peak voltage values 
for the WOG group were 24000, 27500 and 16500 for the 
coronal, middle and apical sections, while for the WOGG + 
WOG group, they were 20500, 15500 and 6700 (Table 1).

The mean voltage values that occurred during the canal 
preparation are shown in Tables 2 and 3. Intergroup analy-
ses revealed significantly lower stress (voltage) values for 
the WOGG + WOG group than for the WOG group in all 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.33014 and 0.43452 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, the mean stress value was 0.29402 for the WOGG 
+ WOG group and 0.47829 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.30465 
and 0.43344 for the WOGG+WOG and WOG groups, 
respectively (P < 0.001).When comparing negative field 
mean voltage values, there were significant differences 
between the groups for all sections. The mean voltage 
values were significantly lower in the WOGG+WOG group 
than in the WOG group in the coronal, middle and apical 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.27133 and  0.29640 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, mean stress value was 0.27910 for the WOGG + 

WOG group and 0.32123 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.27157 
and 0.29919 for the WOGG+WOG and WOG groups 
(P < 0.001) (Tables 2 and 3).

Table 1. The mean voltage values during root canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Table 2. 7KH�PHDQ�YROWDJH�YDOXHV��9��LQ�WKH�SRVLWLYH�ILHOG�GXULQJ�URRW�FDQDO�
preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Intragroup analyses revealed that there were significant 
differences among the coronal, middle and apical levels in 
the WOG and WOGG +WOG groups in terms of stress 
level (Tables  2 and 3). 

Table 3. 7KH�PHDQ�YROWDJH� YDOXHV� �9�� LQ� WKH� QHJDWLYH� ILHOG� GXULQJ� URRW�
canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

In the WOGG + WOG group, significantly higher stress 
values were recorded in the coronal section than in the 
middle and apical sections (P < 0.001). However, there was 
no significant difference between the middle and apical 
sections (P > 0.05). In the WOG group, there was a signifi-
cant difference among the coronal, middle and apical 
sections. 

Figure 1. 
The experimental setting 
for in vitro the acoustic analysis.

Figure 2. A screen image during data transfer while root canal instrumentation.

DISCUSSION
Studies (11,12,21) have shown that a glide path should be 
created before preparation using reciproc or rotary NiTi 
glide path files in order to achieve a more effective and 
reliable preparation. A glide path reduces the risk of file 
fractures in the canal as well as the effects of the torsional 
stress level (4,8,21). In particular, single file systems may 
cause higher torque accumulation compared to multiple file 
systems (22). The file contacts more wall surface as it is 
advanced within the canal, and the file and canal walls are 
exposed to higher stress especially in the curved sections of 
the canal (15).

In the present study, we compared the levels of acoustic waves that 
occurred in artificial canals by advancement of the file in the canal 
between groups with and without a glide path. According to the 
results of this study, the voltage values occurring as a result of the 
acoustic waves during the canal preparation were found to be lower 
in the positive field and higher in the negative field at all 3 sections 
in the WOGG+WOG group than in the WOG group. This means 
that, at all levels, less stress in the canal walls occurred in the WOG-
G+WOG group than in the WOG group. These findings are in 
accordance with previous studies (15,16) that evaluated the effect of 
glide path preparation on stress formation on root canal walls. This 
can be explained by the fact that the canal volume before root canal 
preparation process can influence the torque accumulation and 
stress that occur during the preparation. The tip portion of WaveOne 
Gold Glider glide path reciproc file begins with a cone angle of 2%, 
increasing to a 6% angle in the coronal portion. The structure of 
these files, which becomes wider toward the coronale, is used to 
create a glide path before the preparation process; it can provide the 
file a much easier advance into the canal. This produces less strain in 
the canal and lower voltage levels due to vibration-related acoustic 
waves created by preparation shaping instruments. On the other 
KDQG��%HUXWWL�HW�DO�������XVHG�3DWKILOH�DQG�3UR*OLGHU�ILOHV�WR�FUHDWH�D�
glide path; their results showed less stress during root canal prepara-
WLRQ�LQ�D�JURXS�LQ�ZKLFK�3UR*OLGHU�ILOHV�ZHUH�XVHG��,Q�WKH�DERYHPHQ-
tioned studies, it has been shown that increasing the angle of the 
3UR*OLGHU�ILOH�WRZDUG�WKH�FRURQDOH��MXVW�DV�ZLWK�WKH�:DYH2QH�*ROG�
Glider that we used, reduced the stress between the file and canal 
walls that occurs during root canal preparation with shaping/finish-
ing instruments.

The number of studies (17,23-26) evaluating torque and stress 
accumulation occurring during root canal preparation is limited. 
These studies have used different methods. One study (17) 
measured the stress occurring on the root surface, while others 
evaluated this stress using finite element analysis (17,25). On the 
other hand, there are studies measuring the torque accumulation 
during file motions using several tools. In these studies, the real time 
torque data of each endodontic motor were transferred to computer 
programs (15,26). In our study, data were created by transferring the 
voltage values that occurred during the canal preparation to a 
computer program. A total of 222.400 peak voltage values were 
recorded by acoustic test and evaluated during statistical analyses. 
This sample size is much larger than for previous studies that 
evaluated stress concentrations on root canal walls during prepara-
tion

. 
Sound signature monitoring of the moving parts of the devices or 
machinery and determining the condition of the related equipment 
by processing this data is referred to as acoustical analysis. In this 
study, acoustic data were obtained by piezoelectric sensors (27,28). 
Since the files and blocks used in the study are small in size, the 
piezoelectric sensor was chosen in accordance with those dimen-
sions; the dimensional flexibility in the selection of the sensor has 
provided a great advantage. In addition, when the literature is exam-
ined, it can be seen that similar studies were conducted by the finite 
element method or by converting the electrical consumption of the 
device to torque. The difference in the acoustic analysis employed in 
this study is that instead of obtaining the stresses through the finite 
element model and analyzing the stress values at the end of the 
process, the maximum stress values are picked up as maximum 
peaks of the sound signal and the dynamic stress fluctuations are 
obtained as the amplitude change of the sound signal while the 
preparation is in progress. This method was chosen to obtain more 
data points for the acoustic analysis and to examine the change in 
mechanical stress value with a much wider data range. The main 
purpose here is to achieve more accurate results for the stress values. 
Studies (15,22) have shown that the canal volume before the root 
canal preparation process can influence the torque accumulation 
and stress that occur during the preparation. Since the root canal 
volumes of natural teeth vary, to obtain a standardization among the 
samples, artificial acrylic canals were used in the present study. 
However, it should be considered that a difference of stiffness in 
dentine and resin material can affect strain and stress occurring 
during the preparation. 

CONCLUSION
Stress occurring in root canal reparation might be the prima-
ry cause of file fractures and dentinal crack formation. The 
result of the present study indicates that creating a glide 
path in the curved canals can reduce the stress occurring 
during root canal preparation.
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ABSTRACT
Objectives: 
This aqoustic analysis study aimed at evaluating the effect of glide path preparation on 
sound wave propagation due to stress in resin blocks  during root canal preparation.

Material and Methods:  
Endo training resin blocks with J shaped canals were randomly divided in to 2 groups 
according to glide path establishment(with or without) (n =12) For the glide path estab-
lishment group, the glide path was prepared using WaveOne Gold Glider. All samples 
were shaped with WaveOne Gold. During the instrumentation with WaveOne Gold, 
sound signal levels were recorded on computer using piezoelectric prob. The data were 
analyzed statistically using Mann-Whitney U tests at a significance level of P < 0.05. 

Results: 
Sound signal levels were significantly different between groups (P < 0.05).  The signal 
levels in WaveOne Gold with glide path group lower than in WaveOne Gold without a 
glide path group (P < 0.05).  

Conclusion: 
Our results show that the creating a glide path  can decrease the amount of stress during 
shaping with WaveOne Gold. The establishment of glide path before root canal prepara-
tion appears to be apporiate for safely shaping the canal.

ÖZ
Amaç:
%X�DNXVWLN�DQDOL]�oDOÕúPDVÕQÕQ�DPDFÕ���UHKEHU�\RO�ROXúWXUPDQÕQ�N|N�NDQDOODUÕQÕQ�úHNLOOHQ-
GLUPHVL� VÕUDVÕQGD� UH]LQ� EORNODUGD� VWUHVWHQ� ND\QDNOÕ� ROXúDQ� VHV� GDOJDODUÕQÕQ� \D\ÕOÕPÕQD�
RODQ�HWNLVLQL�GH÷HUOHQGLUPHNWLU�

Gereç ve Yöntemler:
-�úHNLOOL�HQGR�UH]LQ��EORNODUÕ�UHKEHU�\RO�ROXúWXUXODFDN�YH�ROXúWXUXOPD\DFDN�JUXSODU�ROPDN�
�]HUH���JUXED�D\UÕOGÕ��5HKEHU�\RO�ROXúWXUXODQ�JUXSWD�UHKEHU�\RO�úHNLOOHQGLUPHVL�:DYH2QH�
*ROG�*OLGHU�LOH�\DSÕOGÕ��%�W�Q�|UQHNOHULQ�úHNLOOHQGLUPH�LúOHPL�:DYH2QH�*ROG�3ULPDU\�
H÷HVL�LOH�ELWLULOGL��:DYH2QH�*ROG�3ULPDU\�LOH�úHNLOOHQGLUPH�VÕUDVÕQGD�ROXúDQ�VHV�VLQ\DO�
VHYL\HOHUL�SLH]RHOHNWULN�GLVNOHU�NXOODQÕODUDN�ELOJLVD\DUD�ND\GHGLOGL��9HULOHU�0DQQ�:KLW-
QH\�8�WHVWOHUL�NXOODQÕODUDN��P��������DQODPOÕOÕN�G�]H\LQGH�LVWDWLVWLNVHO�RODUDN�DQDOL]�HGLOGL��

Bulgular: 
6HV� VLQ\DO� VHYL\HOHUL� JUXSODU� DUDVÕQGD� DQODPOÕ� GHUHFHGH�
IDUNOÕ\GÕ�� �P� �� ������ gQFHVLQGH� UHKEHU� \RO� ROXúWXUXODQ�
WaveOne Gold grubunda ses sinyal seviyeleri rehber yol 
ROXúWXUXOPD\DQ�:DYH2QH�*ROG�JUXEXQD�J|UH�GDKD�D]GÕ���P 
< 0.05)

Sonuç: 
6RQXoODUÕPÕ]�J|VWHUGL�NL� UHKEHU�\RO�ROXúWXUPDN�:DYH2QH�
*ROG� LOH� úHNLOOHQGLUPH� \DSDUNHQ� ROXúDQ� VWUHVL� D]DOWDELOLU��
.|N�NDQDO� úHNLOOHQGLUPHVLQGHQ�|QFH� UHKEHU�\RO�ROXúWXUXO-
PDVÕ�GDKD�J�YHQLOLU�ELU�úHNLOOHQGLUPH�\DSPD\Õ�VD÷ODU�

Anahtar Sözcükler:
5HKEHU� \RO��:DYHRQH� JROG� JOLGHU�� 6WUHV� ELULNLPL��$NXVWLN�
analiz

INTRODUCTION 
The preparation of root canals using rotary nickel titanium 
(NiTi) files has many advantages over their preparation 
with stainless steel (SS) files. The preparation with NiTi 
files is performed in a shorter time, the physician is less 
tired and procedural mistakes that may occur during the 
preparation are minimized (1-3). However, in addition to 
these advantages, NiTi files cause a stress between the file 
and root canal walls that can result in a fracture of the file 
and/or crack formation in the root canal dentine (4). The 
risk of the file fracturing is greater, especially in curved root 
canals (5,6). In addition, the width of the contact surface 
between the cutting edge of the file and the canal wall 
affects this stress (7,8). On the other hand, crack formation 
may be observed in the dentine because of the increased 
stress from the root canal walls due to the canal preparation 
(9,10). Therefore, the stresses occurring on the files and 
canal walls should be minimized during the preparation. 
Studies (11-14) have shown that creating a glide path 
mechanically or manually reduces the procedural mistakes 
that can result from these stresses, enabling a more reliable 
preparation.

Today, many different NiTi file systems that allow creating 
a glide path are produced. The most recently developed one 
is WaveOne Gold Glider (Dentsply Maillefer, Ballaigues, 
Switzerland). It is produced with gold wire metallurgy, and 
the file has a cone angle beginning with a 2% taper at the tip 
that reaches 6% at the coronal section. The tip diameter of 
the file is 0.15 mm. Gold wire technology enhances the 
flexibility of the file and increases its resistance to rotary 
fatigue compared to non-heat treated files. The manufactur-
er recommends creating a glide path with WaveOne Gold 
Glider before canal preparation with the WaveOne Gold 
files. In a study measuring simultaneous torque accumula-
tion during canal preparation, it has been shown that 
torque-related stress occurs in parallel with the advance-
ment of the file in each pecking movement during prepara-
tion with WaveOne Gold files and that this stress is higher 
for cases in which a glide path is not created (15).

Several studies (16,17) evaluated the torque production on 
the file occurring during root canal preparation by measur-
ing the stress on the canal walls. However, Burklein, et al. 
(18) reported that pure forces cannot be determined by a 
multi-component measuring device, especially in the 
presence of simulated periodontal ligament. Another limita-
tion of previous studies was that although the stress and 
strain concentrations in the inner dentin wall and the friction 
of the instruments with the canal wall might play primary 
roles in crack formation (19), most of the previous studies 
assessed the strain values induced by the canal shaping on 
the external surface of the root (17). 

The term acoustic is used to define the work of an elastic 
wave or simply to define sound frequency ranges. Elastic 
vibrations and acoustic waves are widely used in various 
engineering devices and for non-destructive testing (NDT). 
For example, strong ultrasonic vibrations are used for local 
fractures of fragile and high strength materials (ultrasonic 
crushing), dispersion (crushing of solid or liquid bodies in 
any environment, e.g., oils in water), coagulation (amplifi-
cation of the particles of a substance such as smoke) and 
other purposes (20). In the present study, piezoelectric 
acoustic detection was utilized to determine stress concen-
trations on root canal walls during preparation. 

In the literature, there is no acoustic analysis study that 
evaluates the propagation of acoustic waves occurring due 
to stress in the resin blocks during the advancement of the 
file in root canal preparation. The objective of this acoustic 
analysis study was to evaluate the effect of glide path prepa-
ration on stress formation in the root canal walls of resin 
blocks. 

MATERIAL and METHODS
Preparation of Artificial Canals
Twenty-four J-shaped artificial resin blocks with 0.02 cone 
angle, 0.15 mm apical diameter and 16 mm working length 
were used (Dentsply Maillefer). A #10 K file was inserted 
into the canal within the working length, and canal openings 
were checked.

The J-shaped resin blocks were randomly divided into 2 
groups: one group with a glide path created with WaveOne 
Gold Glider (WOGG + WOG) and one without a glide path 
(WOG). All preparation processes were performed with an 
;�6PDUW�3OXV�GHYLFH��'HQWVSO\�0DLOOHIHU��XVLQJ�:DYH2QH�
software. The preparations were completed in both groups 
XVLQJ� D�:DYH2QH�*ROG�3ULPDU\� ILOH��'XULQJ� WKH� SUHSDUD-
tion, the file was advanced along the working length in 
three stages with reciprocal motions employing a light 
apical pressure. The file was withdrawn after each recipro-
cal motion, debris on the file was cleaned and the artificial 
canals were irrigated with saline.

These 3 stages were named coronal, middle and apical on 
the blocks, and data were separately recorded for each 
stage. A new file was used in each acrylic block, and all 
preparation stages were performed by the same operator.
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Experimental setup and data transfer
In the current study, we used a piezoelectric element 
(sensor) for detecting the acoustic waves that were 
produced by the rotary file in the resin blocks during canal 
SUHSDUDWLRQ�� 3LH]RHOHFWULFLW\� LV� WKH� SURFHVV� RI� FRQYHUWLQJ�
mechanical energy into electrical energy or vice versa. 
Usually, piezo elements such as lead, zirconium and titani-
um are prepared to produce piezoelectricity. Data can be 
obtained for the voltage that will be created on piezoelectric 
elements. For this study, piezo elements suitable for the size 

of the resin blocks used were first prepared. The poles of the 
piezo element were soldered to an AUX cable with a 3.5 
mm jack at one end. The piezo element was then connected 
to the test block and linked to the computer’s sound card 
using the prepared cable. Sound waves and vibrations that 
occurred on the block during the preparation caused voltage 
alterations on the piezo element according to the piezoelec-
tric principle, and these voltage changes were recorded as 
an audio signal on the computer via an audio recording 
program. (Figures 1 and 2) 

These time-dependent data were then transformed into 
numerical matrices, and the data were recorded in files with 
a .txt extension using Audacity software. Sound is funda-
mentally a pressure wave. The low and high pressure 
regions formed by this wave are the main physical phenom-
ena of the sound transmission and direction. This physical 
property is represented by processing high pressure as 
positive numerical values and low pressure as negative 
numerical values in audio recording. Both the positive and 
negative numerical values represent stress concentration 
levels during preparation. In this study, the direction of 
sound was not significant because of the small dimensions 
of the blocks; however, to detect even the smallest fluctua-
tions in sound, the negative and positive data were both 
evaluated.  

Statistical analysis
The statistical analysis of the data obtained was performed 
XVLQJ� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� IRU�
:LQGRZV�������&KLFDJR��,/��86$��VRIWZDUH��6LQFH�WKH�GDWD�
obtained were not normally distributed,  Mann-Whitney U 
and Kruskal-Wallis tests were used for intergroup and 
intragroup analysis, respectively. The significance level was 
set at p=0.05.

RESULTS
3HDN�YROWDJH�YDOXHV�ZHUH�HYDOXDWHG�IRU�VWUHVV�OHYHOV�GXULQJ�
preparation. Table 1 shows the distribution of the number of 
peak voltage values obtained from the acoustic test accord-
ing to group. In the positive field, the analyzed peak voltage 
values for the WOG group were 25000, 27500 and 16500 
for the coronal, middle and apical sections, respectively. For 
the WOGG + WOG group, they were 16500, 19500 and 
6700. In the negative field, the analyzed peak voltage values 
for the WOG group were 24000, 27500 and 16500 for the 
coronal, middle and apical sections, while for the WOGG + 
WOG group, they were 20500, 15500 and 6700 (Table 1).

The mean voltage values that occurred during the canal 
preparation are shown in Tables 2 and 3. Intergroup analy-
ses revealed significantly lower stress (voltage) values for 
the WOGG + WOG group than for the WOG group in all 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.33014 and 0.43452 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, the mean stress value was 0.29402 for the WOGG 
+ WOG group and 0.47829 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.30465 
and 0.43344 for the WOGG+WOG and WOG groups, 
respectively (P < 0.001).When comparing negative field 
mean voltage values, there were significant differences 
between the groups for all sections. The mean voltage 
values were significantly lower in the WOGG+WOG group 
than in the WOG group in the coronal, middle and apical 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.27133 and  0.29640 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, mean stress value was 0.27910 for the WOGG + 

WOG group and 0.32123 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.27157 
and 0.29919 for the WOGG+WOG and WOG groups 
(P < 0.001) (Tables 2 and 3).

Table 1. The mean voltage values during root canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Table 2. 7KH�PHDQ�YROWDJH�YDOXHV��9��LQ�WKH�SRVLWLYH�ILHOG�GXULQJ�URRW�FDQDO�
preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Intragroup analyses revealed that there were significant 
differences among the coronal, middle and apical levels in 
the WOG and WOGG +WOG groups in terms of stress 
level (Tables  2 and 3). 

Table 3. 7KH�PHDQ�YROWDJH� YDOXHV� �9�� LQ� WKH� QHJDWLYH� ILHOG� GXULQJ� URRW�
canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

In the WOGG + WOG group, significantly higher stress 
values were recorded in the coronal section than in the 
middle and apical sections (P < 0.001). However, there was 
no significant difference between the middle and apical 
sections (P > 0.05). In the WOG group, there was a signifi-
cant difference among the coronal, middle and apical 
sections. 

DISCUSSION
Studies (11,12,21) have shown that a glide path should be 
created before preparation using reciproc or rotary NiTi 
glide path files in order to achieve a more effective and 
reliable preparation. A glide path reduces the risk of file 
fractures in the canal as well as the effects of the torsional 
stress level (4,8,21). In particular, single file systems may 
cause higher torque accumulation compared to multiple file 
systems (22). The file contacts more wall surface as it is 
advanced within the canal, and the file and canal walls are 
exposed to higher stress especially in the curved sections of 
the canal (15).

In the present study, we compared the levels of acoustic waves that 
occurred in artificial canals by advancement of the file in the canal 
between groups with and without a glide path. According to the 
results of this study, the voltage values occurring as a result of the 
acoustic waves during the canal preparation were found to be lower 
in the positive field and higher in the negative field at all 3 sections 
in the WOGG+WOG group than in the WOG group. This means 
that, at all levels, less stress in the canal walls occurred in the WOG-
G+WOG group than in the WOG group. These findings are in 
accordance with previous studies (15,16) that evaluated the effect of 
glide path preparation on stress formation on root canal walls. This 
can be explained by the fact that the canal volume before root canal 
preparation process can influence the torque accumulation and 
stress that occur during the preparation. The tip portion of WaveOne 
Gold Glider glide path reciproc file begins with a cone angle of 2%, 
increasing to a 6% angle in the coronal portion. The structure of 
these files, which becomes wider toward the coronale, is used to 
create a glide path before the preparation process; it can provide the 
file a much easier advance into the canal. This produces less strain in 
the canal and lower voltage levels due to vibration-related acoustic 
waves created by preparation shaping instruments. On the other 
KDQG��%HUXWWL�HW�DO�������XVHG�3DWKILOH�DQG�3UR*OLGHU�ILOHV�WR�FUHDWH�D�
glide path; their results showed less stress during root canal prepara-
WLRQ�LQ�D�JURXS�LQ�ZKLFK�3UR*OLGHU�ILOHV�ZHUH�XVHG��,Q�WKH�DERYHPHQ-
tioned studies, it has been shown that increasing the angle of the 
3UR*OLGHU�ILOH�WRZDUG�WKH�FRURQDOH��MXVW�DV�ZLWK�WKH�:DYH2QH�*ROG�
Glider that we used, reduced the stress between the file and canal 
walls that occurs during root canal preparation with shaping/finish-
ing instruments.

The number of studies (17,23-26) evaluating torque and stress 
accumulation occurring during root canal preparation is limited. 
These studies have used different methods. One study (17) 
measured the stress occurring on the root surface, while others 
evaluated this stress using finite element analysis (17,25). On the 
other hand, there are studies measuring the torque accumulation 
during file motions using several tools. In these studies, the real time 
torque data of each endodontic motor were transferred to computer 
programs (15,26). In our study, data were created by transferring the 
voltage values that occurred during the canal preparation to a 
computer program. A total of 222.400 peak voltage values were 
recorded by acoustic test and evaluated during statistical analyses. 
This sample size is much larger than for previous studies that 
evaluated stress concentrations on root canal walls during prepara-
tion

. 
Sound signature monitoring of the moving parts of the devices or 
machinery and determining the condition of the related equipment 
by processing this data is referred to as acoustical analysis. In this 
study, acoustic data were obtained by piezoelectric sensors (27,28). 
Since the files and blocks used in the study are small in size, the 
piezoelectric sensor was chosen in accordance with those dimen-
sions; the dimensional flexibility in the selection of the sensor has 
provided a great advantage. In addition, when the literature is exam-
ined, it can be seen that similar studies were conducted by the finite 
element method or by converting the electrical consumption of the 
device to torque. The difference in the acoustic analysis employed in 
this study is that instead of obtaining the stresses through the finite 
element model and analyzing the stress values at the end of the 
process, the maximum stress values are picked up as maximum 
peaks of the sound signal and the dynamic stress fluctuations are 
obtained as the amplitude change of the sound signal while the 
preparation is in progress. This method was chosen to obtain more 
data points for the acoustic analysis and to examine the change in 
mechanical stress value with a much wider data range. The main 
purpose here is to achieve more accurate results for the stress values. 
Studies (15,22) have shown that the canal volume before the root 
canal preparation process can influence the torque accumulation 
and stress that occur during the preparation. Since the root canal 
volumes of natural teeth vary, to obtain a standardization among the 
samples, artificial acrylic canals were used in the present study. 
However, it should be considered that a difference of stiffness in 
dentine and resin material can affect strain and stress occurring 
during the preparation. 

CONCLUSION
Stress occurring in root canal reparation might be the prima-
ry cause of file fractures and dentinal crack formation. The 
result of the present study indicates that creating a glide 
path in the curved canals can reduce the stress occurring 
during root canal preparation.
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ABSTRACT
Objectives: 
This aqoustic analysis study aimed at evaluating the effect of glide path preparation on 
sound wave propagation due to stress in resin blocks  during root canal preparation.

Material and Methods:  
Endo training resin blocks with J shaped canals were randomly divided in to 2 groups 
according to glide path establishment(with or without) (n =12) For the glide path estab-
lishment group, the glide path was prepared using WaveOne Gold Glider. All samples 
were shaped with WaveOne Gold. During the instrumentation with WaveOne Gold, 
sound signal levels were recorded on computer using piezoelectric prob. The data were 
analyzed statistically using Mann-Whitney U tests at a significance level of P < 0.05. 

Results: 
Sound signal levels were significantly different between groups (P < 0.05).  The signal 
levels in WaveOne Gold with glide path group lower than in WaveOne Gold without a 
glide path group (P < 0.05).  

Conclusion: 
Our results show that the creating a glide path  can decrease the amount of stress during 
shaping with WaveOne Gold. The establishment of glide path before root canal prepara-
tion appears to be apporiate for safely shaping the canal.

ÖZ
Amaç:
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GLUPHVL� VÕUDVÕQGD� UH]LQ� EORNODUGD� VWUHVWHQ� ND\QDNOÕ� ROXúDQ� VHV� GDOJDODUÕQÕQ� \D\ÕOÕPÕQD�
RODQ�HWNLVLQL�GH÷HUOHQGLUPHNWLU�
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INTRODUCTION 
The preparation of root canals using rotary nickel titanium 
(NiTi) files has many advantages over their preparation 
with stainless steel (SS) files. The preparation with NiTi 
files is performed in a shorter time, the physician is less 
tired and procedural mistakes that may occur during the 
preparation are minimized (1-3). However, in addition to 
these advantages, NiTi files cause a stress between the file 
and root canal walls that can result in a fracture of the file 
and/or crack formation in the root canal dentine (4). The 
risk of the file fracturing is greater, especially in curved root 
canals (5,6). In addition, the width of the contact surface 
between the cutting edge of the file and the canal wall 
affects this stress (7,8). On the other hand, crack formation 
may be observed in the dentine because of the increased 
stress from the root canal walls due to the canal preparation 
(9,10). Therefore, the stresses occurring on the files and 
canal walls should be minimized during the preparation. 
Studies (11-14) have shown that creating a glide path 
mechanically or manually reduces the procedural mistakes 
that can result from these stresses, enabling a more reliable 
preparation.

Today, many different NiTi file systems that allow creating 
a glide path are produced. The most recently developed one 
is WaveOne Gold Glider (Dentsply Maillefer, Ballaigues, 
Switzerland). It is produced with gold wire metallurgy, and 
the file has a cone angle beginning with a 2% taper at the tip 
that reaches 6% at the coronal section. The tip diameter of 
the file is 0.15 mm. Gold wire technology enhances the 
flexibility of the file and increases its resistance to rotary 
fatigue compared to non-heat treated files. The manufactur-
er recommends creating a glide path with WaveOne Gold 
Glider before canal preparation with the WaveOne Gold 
files. In a study measuring simultaneous torque accumula-
tion during canal preparation, it has been shown that 
torque-related stress occurs in parallel with the advance-
ment of the file in each pecking movement during prepara-
tion with WaveOne Gold files and that this stress is higher 
for cases in which a glide path is not created (15).

Several studies (16,17) evaluated the torque production on 
the file occurring during root canal preparation by measur-
ing the stress on the canal walls. However, Burklein, et al. 
(18) reported that pure forces cannot be determined by a 
multi-component measuring device, especially in the 
presence of simulated periodontal ligament. Another limita-
tion of previous studies was that although the stress and 
strain concentrations in the inner dentin wall and the friction 
of the instruments with the canal wall might play primary 
roles in crack formation (19), most of the previous studies 
assessed the strain values induced by the canal shaping on 
the external surface of the root (17). 

The term acoustic is used to define the work of an elastic 
wave or simply to define sound frequency ranges. Elastic 
vibrations and acoustic waves are widely used in various 
engineering devices and for non-destructive testing (NDT). 
For example, strong ultrasonic vibrations are used for local 
fractures of fragile and high strength materials (ultrasonic 
crushing), dispersion (crushing of solid or liquid bodies in 
any environment, e.g., oils in water), coagulation (amplifi-
cation of the particles of a substance such as smoke) and 
other purposes (20). In the present study, piezoelectric 
acoustic detection was utilized to determine stress concen-
trations on root canal walls during preparation. 

In the literature, there is no acoustic analysis study that 
evaluates the propagation of acoustic waves occurring due 
to stress in the resin blocks during the advancement of the 
file in root canal preparation. The objective of this acoustic 
analysis study was to evaluate the effect of glide path prepa-
ration on stress formation in the root canal walls of resin 
blocks. 

MATERIAL and METHODS
Preparation of Artificial Canals
Twenty-four J-shaped artificial resin blocks with 0.02 cone 
angle, 0.15 mm apical diameter and 16 mm working length 
were used (Dentsply Maillefer). A #10 K file was inserted 
into the canal within the working length, and canal openings 
were checked.

The J-shaped resin blocks were randomly divided into 2 
groups: one group with a glide path created with WaveOne 
Gold Glider (WOGG + WOG) and one without a glide path 
(WOG). All preparation processes were performed with an 
;�6PDUW�3OXV�GHYLFH��'HQWVSO\�0DLOOHIHU��XVLQJ�:DYH2QH�
software. The preparations were completed in both groups 
XVLQJ� D�:DYH2QH�*ROG�3ULPDU\� ILOH��'XULQJ� WKH� SUHSDUD-
tion, the file was advanced along the working length in 
three stages with reciprocal motions employing a light 
apical pressure. The file was withdrawn after each recipro-
cal motion, debris on the file was cleaned and the artificial 
canals were irrigated with saline.

These 3 stages were named coronal, middle and apical on 
the blocks, and data were separately recorded for each 
stage. A new file was used in each acrylic block, and all 
preparation stages were performed by the same operator.

Experimental setup and data transfer
In the current study, we used a piezoelectric element 
(sensor) for detecting the acoustic waves that were 
produced by the rotary file in the resin blocks during canal 
SUHSDUDWLRQ�� 3LH]RHOHFWULFLW\� LV� WKH� SURFHVV� RI� FRQYHUWLQJ�
mechanical energy into electrical energy or vice versa. 
Usually, piezo elements such as lead, zirconium and titani-
um are prepared to produce piezoelectricity. Data can be 
obtained for the voltage that will be created on piezoelectric 
elements. For this study, piezo elements suitable for the size 

of the resin blocks used were first prepared. The poles of the 
piezo element were soldered to an AUX cable with a 3.5 
mm jack at one end. The piezo element was then connected 
to the test block and linked to the computer’s sound card 
using the prepared cable. Sound waves and vibrations that 
occurred on the block during the preparation caused voltage 
alterations on the piezo element according to the piezoelec-
tric principle, and these voltage changes were recorded as 
an audio signal on the computer via an audio recording 
program. (Figures 1 and 2) 

These time-dependent data were then transformed into 
numerical matrices, and the data were recorded in files with 
a .txt extension using Audacity software. Sound is funda-
mentally a pressure wave. The low and high pressure 
regions formed by this wave are the main physical phenom-
ena of the sound transmission and direction. This physical 
property is represented by processing high pressure as 
positive numerical values and low pressure as negative 
numerical values in audio recording. Both the positive and 
negative numerical values represent stress concentration 
levels during preparation. In this study, the direction of 
sound was not significant because of the small dimensions 
of the blocks; however, to detect even the smallest fluctua-
tions in sound, the negative and positive data were both 
evaluated.  

Statistical analysis
The statistical analysis of the data obtained was performed 
XVLQJ� 6366� �6WDWLVWLFDO� 3DFNDJH� IRU� 6RFLDO� 6FLHQFHV� IRU�
:LQGRZV�������&KLFDJR��,/��86$��VRIWZDUH��6LQFH�WKH�GDWD�
obtained were not normally distributed,  Mann-Whitney U 
and Kruskal-Wallis tests were used for intergroup and 
intragroup analysis, respectively. The significance level was 
set at p=0.05.

RESULTS
3HDN�YROWDJH�YDOXHV�ZHUH�HYDOXDWHG�IRU�VWUHVV�OHYHOV�GXULQJ�
preparation. Table 1 shows the distribution of the number of 
peak voltage values obtained from the acoustic test accord-
ing to group. In the positive field, the analyzed peak voltage 
values for the WOG group were 25000, 27500 and 16500 
for the coronal, middle and apical sections, respectively. For 
the WOGG + WOG group, they were 16500, 19500 and 
6700. In the negative field, the analyzed peak voltage values 
for the WOG group were 24000, 27500 and 16500 for the 
coronal, middle and apical sections, while for the WOGG + 
WOG group, they were 20500, 15500 and 6700 (Table 1).

The mean voltage values that occurred during the canal 
preparation are shown in Tables 2 and 3. Intergroup analy-
ses revealed significantly lower stress (voltage) values for 
the WOGG + WOG group than for the WOG group in all 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.33014 and 0.43452 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, the mean stress value was 0.29402 for the WOGG 
+ WOG group and 0.47829 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.30465 
and 0.43344 for the WOGG+WOG and WOG groups, 
respectively (P < 0.001).When comparing negative field 
mean voltage values, there were significant differences 
between the groups for all sections. The mean voltage 
values were significantly lower in the WOGG+WOG group 
than in the WOG group in the coronal, middle and apical 
sections (P < 0.001). In the coronal section, the mean stress 
values were 0.27133 and  0.29640 for the WOGG+WOG 
and WOG groups, respectively (P < 0.001).  In the middle 
section, mean stress value was 0.27910 for the WOGG + 

WOG group and 0.32123 for the WOG group (P < 0.001). 
In the apical section, the mean stress values were 0.27157 
and 0.29919 for the WOGG+WOG and WOG groups 
(P < 0.001) (Tables 2 and 3).

Table 1. The mean voltage values during root canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Table 2. 7KH�PHDQ�YROWDJH�YDOXHV��9��LQ�WKH�SRVLWLYH�ILHOG�GXULQJ�URRW�FDQDO�
preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

Intragroup analyses revealed that there were significant 
differences among the coronal, middle and apical levels in 
the WOG and WOGG +WOG groups in terms of stress 
level (Tables  2 and 3). 

Table 3. 7KH�PHDQ�YROWDJH� YDOXHV� �9�� LQ� WKH� QHJDWLYH� ILHOG� GXULQJ� URRW�
canal preparation 

Within the same column, values with the same superscript uppercase were not statistically different 
at P = 0.05. Within the same row, values with the same superscript lowercase were not statistically 
different at P = 0.05

In the WOGG + WOG group, significantly higher stress 
values were recorded in the coronal section than in the 
middle and apical sections (P < 0.001). However, there was 
no significant difference between the middle and apical 
sections (P > 0.05). In the WOG group, there was a signifi-
cant difference among the coronal, middle and apical 
sections. 
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DISCUSSION
Studies (11,12,21) have shown that a glide path should be 
created before preparation using reciproc or rotary NiTi 
glide path files in order to achieve a more effective and 
reliable preparation. A glide path reduces the risk of file 
fractures in the canal as well as the effects of the torsional 
stress level (4,8,21). In particular, single file systems may 
cause higher torque accumulation compared to multiple file 
systems (22). The file contacts more wall surface as it is 
advanced within the canal, and the file and canal walls are 
exposed to higher stress especially in the curved sections of 
the canal (15).

In the present study, we compared the levels of acoustic waves that 
occurred in artificial canals by advancement of the file in the canal 
between groups with and without a glide path. According to the 
results of this study, the voltage values occurring as a result of the 
acoustic waves during the canal preparation were found to be lower 
in the positive field and higher in the negative field at all 3 sections 
in the WOGG+WOG group than in the WOG group. This means 
that, at all levels, less stress in the canal walls occurred in the WOG-
G+WOG group than in the WOG group. These findings are in 
accordance with previous studies (15,16) that evaluated the effect of 
glide path preparation on stress formation on root canal walls. This 
can be explained by the fact that the canal volume before root canal 
preparation process can influence the torque accumulation and 
stress that occur during the preparation. The tip portion of WaveOne 
Gold Glider glide path reciproc file begins with a cone angle of 2%, 
increasing to a 6% angle in the coronal portion. The structure of 
these files, which becomes wider toward the coronale, is used to 
create a glide path before the preparation process; it can provide the 
file a much easier advance into the canal. This produces less strain in 
the canal and lower voltage levels due to vibration-related acoustic 
waves created by preparation shaping instruments. On the other 
KDQG��%HUXWWL�HW�DO�������XVHG�3DWKILOH�DQG�3UR*OLGHU�ILOHV�WR�FUHDWH�D�
glide path; their results showed less stress during root canal prepara-
WLRQ�LQ�D�JURXS�LQ�ZKLFK�3UR*OLGHU�ILOHV�ZHUH�XVHG��,Q�WKH�DERYHPHQ-
tioned studies, it has been shown that increasing the angle of the 
3UR*OLGHU�ILOH�WRZDUG�WKH�FRURQDOH��MXVW�DV�ZLWK�WKH�:DYH2QH�*ROG�
Glider that we used, reduced the stress between the file and canal 
walls that occurs during root canal preparation with shaping/finish-
ing instruments.

The number of studies (17,23-26) evaluating torque and stress 
accumulation occurring during root canal preparation is limited. 
These studies have used different methods. One study (17) 
measured the stress occurring on the root surface, while others 
evaluated this stress using finite element analysis (17,25). On the 
other hand, there are studies measuring the torque accumulation 
during file motions using several tools. In these studies, the real time 
torque data of each endodontic motor were transferred to computer 
programs (15,26). In our study, data were created by transferring the 
voltage values that occurred during the canal preparation to a 
computer program. A total of 222.400 peak voltage values were 
recorded by acoustic test and evaluated during statistical analyses. 
This sample size is much larger than for previous studies that 
evaluated stress concentrations on root canal walls during prepara-
tion

. 
Sound signature monitoring of the moving parts of the devices or 
machinery and determining the condition of the related equipment 
by processing this data is referred to as acoustical analysis. In this 
study, acoustic data were obtained by piezoelectric sensors (27,28). 
Since the files and blocks used in the study are small in size, the 
piezoelectric sensor was chosen in accordance with those dimen-
sions; the dimensional flexibility in the selection of the sensor has 
provided a great advantage. In addition, when the literature is exam-
ined, it can be seen that similar studies were conducted by the finite 
element method or by converting the electrical consumption of the 
device to torque. The difference in the acoustic analysis employed in 
this study is that instead of obtaining the stresses through the finite 
element model and analyzing the stress values at the end of the 
process, the maximum stress values are picked up as maximum 
peaks of the sound signal and the dynamic stress fluctuations are 
obtained as the amplitude change of the sound signal while the 
preparation is in progress. This method was chosen to obtain more 
data points for the acoustic analysis and to examine the change in 
mechanical stress value with a much wider data range. The main 
purpose here is to achieve more accurate results for the stress values. 
Studies (15,22) have shown that the canal volume before the root 
canal preparation process can influence the torque accumulation 
and stress that occur during the preparation. Since the root canal 
volumes of natural teeth vary, to obtain a standardization among the 
samples, artificial acrylic canals were used in the present study. 
However, it should be considered that a difference of stiffness in 
dentine and resin material can affect strain and stress occurring 
during the preparation. 

CONCLUSION
Stress occurring in root canal reparation might be the prima-
ry cause of file fractures and dentinal crack formation. The 
result of the present study indicates that creating a glide 
path in the curved canals can reduce the stress occurring 
during root canal preparation.
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ABSTRACT
Objectives: 
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DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
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J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�

dDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHUL� ������ RUDQÕQGD� ��
GR]��������RUDQÕQGD���GR]��������RUDQÕQGD���GR]�YH��������
RUDQÕQGD� KLo� DúÕ� ROPDPÕúWÕU�� $úÕODQPD� RUDQODUÕ� |]HOOLNOH�
'R÷X�$QDGROX�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�ROGXNoD�
\HWHUVL]�ROGX÷X�J|U�OP�úW�U��<DSÕODQ�oDOÕúPDODUGD� ��������
DúÕODUÕQ�NRUX\XFXOX÷X�LoLQ�HQ�D]���GR]�JHUHNWL÷L�EXOXQPXú�
WXU�� $úÕ� RUDQODUÕQ� \HWHUVL]� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQGD��
DúÕQÕQ� \DQ� HWNLOHULQGHQ� NRUNXOPDVÕ� YH� |]HOOLNOH� 'R÷X�
$QDGROX� YH� *�QH\GR÷X� $QDGROX� E|OJHVLQGHNL�
NDWÕOÕPFÕODUÕQ�DúÕQÕQ�ID\GDODUÕ�KDNNÕQGD�\HWHUOL�ELOJL\H�VDKLS�
ROPDPDODUÕ�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL�V�UHFLQGH������¶VLQLQ�&29,'����V�UHFL\OH�ELUOLN�
WH�YHUGLNOHUL�KL]PHWLQ��FUHWLQLQ�DUWPDVÕ�JHUHNWL÷L�EHOLUWLOGL��
%DQVDO�YH�DUN�������&29,'����VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLP�
OHUL��]HULQH�\DSPÕú�ROGX÷X�oDOÕúPD�LOH�0DIILD�YH�DUN�������
&29,'���
XQ�PDNVLOORIDVL\DO�FHUUDKL�X\JXODPDVÕQD�HWNLVL�
QL� LQFHOHGL÷L� oDOÕúPDGD� GHQWDO� WHGDYL� �FUHWOHULQLQ� DUWPDVÕ�
JHUHNWL÷L�EHOLUWLOGL�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ�����¶XQXQ�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�&29,'����
SDQGHPL� V�UHFL� \|QHWLPLQL� oRN� EDúDUÕOÕ� EXOGX÷X��
�����¶VÕQÕQ� EDúDUÕOÕ� EXOGX÷X�� �����¶VÕQÕQ� ILNULQLQ�
ROPDGÕ÷Õ�������¶LQLQ�EDúDUÕVÕ]�EXOGX÷X�YH�����¶XQXQ� LVH�
oRN� EDúDUÕVÕ]� EXOGX÷X� J|U�OG��� %RVWDQ� YH� DUN�� �����
&29,'���� SDQGHPLVLQLQ� 7�UN� WRSOXPXQD� HWNLVLQL� GH÷HU�
OHQGLUGL÷L� oDOÕúPDGD� 7�UN� KDONÕQÕQ� &29,'���� LOH�
P�FDGHOHGH�GHYOHWLQ�DOPÕú�ROGX÷X�NDUDUODUÕQ�GR÷UX�ROGX÷X�
YH�7�UNL\H¶QLQ�VDOJÕQOD�P�FDGHOHGH�EDúDUÕOÕ��ONHOHU�DUDVÕQ�
GD� \HU� DOGÕ÷Õ� EHOLUWPLúWLU�� dDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� EX�
oDOÕúPD\OD�WDP�RODUDN�|UW�úPHPHVLQLQ�QHGHQL�SDQGHPLQLQ�

LOHUOH\HQ�DúDPDODUÕQGD�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�|QOHPOHUL�D]DOW�
PDVÕ�VRQXFX�YDND�VD\ÕODUÕQGDNL�DUWÕú�RODUDN�G�ú�Q�OHELOLU�

%X�oDOÕúPDQÕQ�HQ�|QHPOL�OLPLWDV\RQX�ELU�NHúIHGLFL�oDOÕúPD�
ROPDVÕGÕU��.HúIHGLFL�DUDúWÕUPDODU��DUDúWÕUPDFÕQÕQ�ID]OD�ELOJL�
VDKLEL� ROPDGÕ÷Õ� NRQXODUÕ� LQFHOHGL÷L� \D� GD� DUDúWÕUPD�
NRQXVXQXQ�J|UHFH�\HQL�ROGX÷X�GXUXPODUGD�\DSÕODQ�DUDúWÕU�
PDODUGÕU�� dDOÕúPDPÕ]� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGHNL� GDYUDQÕúODUÕQÕ�� J|U�úOHULQL�� ELOJL�
G�]H\OHULQL� YH�SDQGHPLGHQ�QDVÕO� HWNLOHQGLNOHUL� NRQXVXQGD�
EXQGDQ�VRQUD�\DSÕODFDN�oDOÕúPDODU�LoLQ�ND\QDNOÕN�HGHFHNWLU��
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
.DWÕOÕPFÕODUÕQ� ��¶L� NDGÕQ�� ��¶L� HUNHNWLU�� $UDúWÕUPD\D�
NDWÕODQODUÕQ� ��¶�� ������ \Dú� DUDOÕ÷ÕQGD�� ��¶�� ������ \Dú�
DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
DUDOÕ÷ÕQGD� YH� �¶VL� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X�
J|U�OPHNWHGLU�� .DWÕOÕPFÕODUGDQ� ��¶VL� LON|÷UHWLP�� ��¶VL�
RUWD|÷UHWLP����¶X�|Q�OLVDQV����¶L�OLVDQV�YH���NLúL�OLVDQV�VW��
PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
NDWÕOÕPFÕODUGDQ� ��¶L� GLú� SURWH]� WHNQRORMLVL� PHVOHN� \�NVHN�
RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
J|U�OPHNWHGLU�

Tablo 1.�$UDúWÕUPD\D�NDWÕODQ�NDWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL��

Tablo 2. &29,'���� SDQGHPLVL� VÕUDVÕQGD� GLú� ODERUDWXYDUODUÕ� LoLQ� |QHULOHQ�
NÕODYX]�SURWRNRO��X\JXODPD�GXUXPX�

Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
HWPH�ELoLPL

Tablo 4.�&29,'����SDQGHPLVLQGHQ�|QFH�YH�&29,'����SDQGHPLVL�V�UHFLQGH�
NXOODQÕODQ�NRUX\XFX�HNLSPDQODU��D÷Õ]�PDVNHVL��VLSHUOLN��|QO�N��ERQH�

Tablo 5. &29,'����SDQGHPLVLQGHQ�|QFH�YH�SDQGHPL�V�UHFLQGH� ODERUDWXYDUD�
JHOHQ�|Oo��YH�SURWH]OHULQ�GH]HQIHNWH�HGLOPH�GXUXPX

 
Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ

<):<1̪5)
&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�

dDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHUL� ������ RUDQÕQGD� ��
GR]��������RUDQÕQGD���GR]��������RUDQÕQGD���GR]�YH��������
RUDQÕQGD� KLo� DúÕ� ROPDPÕúWÕU�� $úÕODQPD� RUDQODUÕ� |]HOOLNOH�
'R÷X�$QDGROX�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�ROGXNoD�
\HWHUVL]�ROGX÷X�J|U�OP�úW�U��<DSÕODQ�oDOÕúPDODUGD� ��������
DúÕODUÕQ�NRUX\XFXOX÷X�LoLQ�HQ�D]���GR]�JHUHNWL÷L�EXOXQPXú�
WXU�� $úÕ� RUDQODUÕQ� \HWHUVL]� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQGD��
DúÕQÕQ� \DQ� HWNLOHULQGHQ� NRUNXOPDVÕ� YH� |]HOOLNOH� 'R÷X�
$QDGROX� YH� *�QH\GR÷X� $QDGROX� E|OJHVLQGHNL�
NDWÕOÕPFÕODUÕQ�DúÕQÕQ�ID\GDODUÕ�KDNNÕQGD�\HWHUOL�ELOJL\H�VDKLS�
ROPDPDODUÕ�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL�V�UHFLQGH������¶VLQLQ�&29,'����V�UHFL\OH�ELUOLN�
WH�YHUGLNOHUL�KL]PHWLQ��FUHWLQLQ�DUWPDVÕ�JHUHNWL÷L�EHOLUWLOGL��
%DQVDO�YH�DUN�������&29,'����VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLP�
OHUL��]HULQH�\DSPÕú�ROGX÷X�oDOÕúPD�LOH�0DIILD�YH�DUN�������
&29,'���
XQ�PDNVLOORIDVL\DO�FHUUDKL�X\JXODPDVÕQD�HWNLVL�
QL� LQFHOHGL÷L� oDOÕúPDGD� GHQWDO� WHGDYL� �FUHWOHULQLQ� DUWPDVÕ�
JHUHNWL÷L�EHOLUWLOGL�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ�����¶XQXQ�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�&29,'����
SDQGHPL� V�UHFL� \|QHWLPLQL� oRN� EDúDUÕOÕ� EXOGX÷X��
�����¶VÕQÕQ� EDúDUÕOÕ� EXOGX÷X�� �����¶VÕQÕQ� ILNULQLQ�
ROPDGÕ÷Õ�������¶LQLQ�EDúDUÕVÕ]�EXOGX÷X�YH�����¶XQXQ� LVH�
oRN� EDúDUÕVÕ]� EXOGX÷X� J|U�OG��� %RVWDQ� YH� DUN�� �����
&29,'���� SDQGHPLVLQLQ� 7�UN� WRSOXPXQD� HWNLVLQL� GH÷HU�
OHQGLUGL÷L� oDOÕúPDGD� 7�UN� KDONÕQÕQ� &29,'���� LOH�
P�FDGHOHGH�GHYOHWLQ�DOPÕú�ROGX÷X�NDUDUODUÕQ�GR÷UX�ROGX÷X�
YH�7�UNL\H¶QLQ�VDOJÕQOD�P�FDGHOHGH�EDúDUÕOÕ��ONHOHU�DUDVÕQ�
GD� \HU� DOGÕ÷Õ� EHOLUWPLúWLU�� dDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� EX�
oDOÕúPD\OD�WDP�RODUDN�|UW�úPHPHVLQLQ�QHGHQL�SDQGHPLQLQ�

LOHUOH\HQ�DúDPDODUÕQGD�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�|QOHPOHUL�D]DOW�
PDVÕ�VRQXFX�YDND�VD\ÕODUÕQGDNL�DUWÕú�RODUDN�G�ú�Q�OHELOLU�

%X�oDOÕúPDQÕQ�HQ�|QHPOL�OLPLWDV\RQX�ELU�NHúIHGLFL�oDOÕúPD�
ROPDVÕGÕU��.HúIHGLFL�DUDúWÕUPDODU��DUDúWÕUPDFÕQÕQ�ID]OD�ELOJL�
VDKLEL� ROPDGÕ÷Õ� NRQXODUÕ� LQFHOHGL÷L� \D� GD� DUDúWÕUPD�
NRQXVXQXQ�J|UHFH�\HQL�ROGX÷X�GXUXPODUGD�\DSÕODQ�DUDúWÕU�
PDODUGÕU�� dDOÕúPDPÕ]� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGHNL� GDYUDQÕúODUÕQÕ�� J|U�úOHULQL�� ELOJL�
G�]H\OHULQL� YH�SDQGHPLGHQ�QDVÕO� HWNLOHQGLNOHUL� NRQXVXQGD�
EXQGDQ�VRQUD�\DSÕODFDN�oDOÕúPDODU�LoLQ�ND\QDNOÕN�HGHFHNWLU��
%X� NRQXGD� GDKD� ID]OD� NDWÕOÕPFÕ� SRS�ODV\RQXQXQ� ROGX÷X��
GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU��

%�W�Q�EX�YHULOHU�&29,'���¶XQ�GLú�WHNQLV\HQOHULQL�SHN�oRN�
\|QGHQ�HWNLOHGL÷LQL�J|VWHUPHNWHGLU��3DQGHPL\OH�ELUOLNWH�GLú�
WHNQLV\HQOHULQLQ� JHQHO� RODUDN� oDOÕúPD� DOÕúNDQOÕNODUÕQÕ�
GH÷LúWLUGL÷L��GH]HQIHNVL\RQD�GDKD�oRN�|QHP�YHUGL÷L��NLúLVHO�
NRUX\XFX� HNLSPDQ� NXOODQÕPÕQGD� DUWÕú� ROGX÷X� YH� HOGLYHQ�
NXOODQÕPÕQD�GLNNDW�HWWL÷L�J|U�OP�úW�U�

$\UÕFD��&29,'���¶XQ�NDWÕOÕPFÕODUÕ�HNRQRPLN�RODUDN�ROXP�
VX]� HWNLOHGL÷L�� SVLNRORMLN� RODUDN� ]RUODGÕ÷Õ� YH� oR÷X�
NDWÕOÕPFÕQÕQ�SDQGHPL\H�X\XP�VD÷OD\DPDGÕ÷Õ�J|U�OP�úW�U��
9LU�VH�NDUúÕ�DOÕQPDVÕ�JHUHNHQ�NRUX\XFX�|QOHPOHU�YH�DúÕODQ�
PD� LOH� SDQGHPLQLQ� VRQD� HUHFH÷L� J�QOHULQ� oRN� X]DNWD�
ROPDGÕ÷ÕQÕ��PLW�HWPHNWH\L]��
 
SONUÇ
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOJXODU�
úXQODUGÕU�
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<D]DU�.DWNÕODUÕ��
)LNLU� �� g�h��� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±� 5�.���
$QDOL]� YH�YH\D�<RUXP� �� g�h��� 5�.�� /LWHUDW�U� 7DUDPDVÕ� ��
g�h���5�.��<D]Õ\Õ�<D]DQ�±�5�.���(OHúWLUHO�øQFHOHPH���g�h�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

(WLN�.XUXO�2QD\Õ�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH�+HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU�
YH�$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�.XUXOX�WDUDIÕQ�
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

 



.DUDOÕ�5��YH�hVW�Q�g�

ÖZ
Amaç:
%X�oDOÕúPDQÕQ�DPDFÕ�&29,'����VDOJÕQÕQÕQ�GLú�WHNQLV\HQOHUL��]HULQGHNL�HWNLOHULQL�LQFHOH�
PHNWLU��$PDo��VDGHFH�YHUL� WRSODPDN�YH�DQDOL]�HWPHN�GH÷LO��D\QÕ�]DPDQGD�GLú� WHNQLV\�
HQOHULQLQ�SDQGHPL�V�UHFLQL�QDVÕO�HOH�DOGÕ÷ÕQÕ�YXUJXODPDN�YH�ELOJL�G�]H\OHULQL�|OoPHNWLU��
%X�V�UHo�LoHULVLQGH�7�UNL\H
QLQ�W�P�E|OJHOHULQGHNL�GLú�WHNQLV\HQOHULQLQ�Lú�\R÷XQOX÷XQGD�
NL�GH÷LúLP��GLú�WHNQLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�|QOHPOHU�
LQFHOHQHFHNWLU��

Gereç ve Yöntemler: 
.HúIHGLFL� WLSWHNL� EX� oDOÕúPDGD�7�UNL\H
GHNL� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGHNL�GDYUDQÕúODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�LQWHUQHW�RUWDPÕQGD�*RRJOH�IRUP�
ODU� �]HULQGHQ� oHYULPLoL� RODUDN� JHOLúWLULOHQ�� WHNQLV\HQOHULQ� Lú� J�F�QGHNL� GH÷LúLPL��
&29,'���� SURVHG�UOHULQLQ� X\JXODQPDVÕ�� YLU�VH� NDUúÕ� NRUXQPD�� &29,'���� KDNNÕQGD�
ELOJL� G�]H\OHUL� YH� VRV\RGHPRJUDILN� ELOJLOHULQL� LoHUHQ� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW�
ROXúWXUXOPXúWXU�� dDOÕúPDPÕ]D� ���� GLú� WHNQLV\HQL� NDWÕOPÕúWÕU�� %D÷ÕPVÕ]� JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU�

Bulgular:
'R÷X�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�oDOÕúDQ�GLú�WHNQLV\HQOHULQLQ�DúÕODQPD�RUDQODUÕ�
G�ú�N�EXOXQPXúWXU��3URWH]�YH�|Oo�OHUH�WHPDVWD�NDGÕQ�GLú�WHNQLV\HQOHUL�HUNHN�GLú�WHNQLV\�
HQOHULQH�J|UH�HOGLYHQ�NXOODQPD\D�GDKD�oRN�|QHP�YHUPLúOHULGLU�YH�SURWH]OHUL�NOLQLNOHUH�
J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH\H�GDKD�oRN�GLNNDW�HWPLúOHUGLU����*HQo�GLú�WHNQLV\�
HQOHUL� GDKD� \DúOÕ� WHNQLV\HQOHULQH� J|UH� GHQWDO� ODERUDWXYDUODU� LoLQ� |QHULOHQ� &29,'����
NÕODYX]�SURWRNRO��X\JXODPD\D�GDKD�oRN�|]HQ�J|VWHUPLúOHUGLU��

Sonuç:
%X�NRQXGD�GDKD�ID]OD�NDWÕOÕPFÕ�SRS�ODV\RQXQ�ROGX÷X��GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�
YDUGÕU��$\UÕFD� GLú� WHNQLV\HQOHULQH� WHGELUOHUH� X\PD�YH�X\JXODPD�NRQXVXQGD�GDKD� ID]OD�
H÷LWLP�YHULOPHOL�YH�ODERUDWXYDU�úDUWODUÕ�LOH�LOJLOL�GHQHWOHPHOHU�VÕNODúWÕUÕOPDOÕGÕU�

Anahtar Sözcükler: 
$QNHW��&RYLG�����'Lú�7HNQLV\HQL�
 

ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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KDVWDOÕ÷D� QHGHQ� ROGX÷X� DQODúÕOPÕúWÕU� �����<DUDVD� ND\QDNOÕ�
ROGX÷X� G�ú�Q�OHQ� EX� \HQL� YLU�VH� 6$56�&R9��� YH� QHGHQ�
ROGX÷X� KDVWDOÕ÷D� GD� .RURQDYLU�V� +DVWDOÕ÷Õ� �����
�&29,'����� LVPL� YHULOPLúWLU� ����� &29,'� ��¶XQ� KÕ]OÕ� ELU�
úHNLOGH� W�P�G�Q\D\Õ� HWNLVL� DOWÕQD� DOPDVÕ\OD�'�Q\D�6D÷OÕN�
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G�ú�Q�OPHNWHGLU�� 6$56�&R9��� GR÷UXGDQ� WHPDV� YH�
GDPODFÕNODUÕQ�LQKDODV\RQX�\ROX\OD�KÕ]OÕ�ELU�úHNLOGH�LQVDQODU�
DUDVÕQGD� \D\ÕOÕP� J|VWHUPLúWLU�� +�FUH� LoLQH� DQML\RWHQVLQ�
G|Q�úW�U�F�� HQ]LP� �� �$&(��� UHVHSW|UOHULQL� NXOODQDUDN�
JLUGL÷L�ELOGLULOPLúWLU�����

&29,'���¶XQ�VHPSWRPODUÕ�NXUX�|NV�U�N��KDOVL]OLN��\�NVHN�
DWHú�YH�LVKDOGLU��%XQXQOD�ELUOLNWH�KDVWDOÕN�D÷ÕUODúWÕNoD�KLSRN�
VL�� RUJDQ� \HWPH]OL÷L� YH� VHSWLN� úRN� J|]OHQHELOLU� �����
&29,'����WHúKLVL�LoLQ�IDUNOÕ�\|QWHPOHU���NXOODQÕOPDNWDGÕU��
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHVWL��VHURORMLN�WHVWOHU�YH�
WÕEEL� J|U�QW�OHPH� \|QWHPOHUL� &29,'���� WDQÕVÕQGD�
NXOODQÕODQ�\|QWHPOHUGLU�

+DVWDOÕ÷ÕQ�WHGDYLVLQGH�ELUoRN�LODo�WHN�EDúÕQD�YH\D�NRPELQH�
úHNLOGH�NXOODQÕOPDNWDGÕU��%X�LODoODUÕQ�X\JXQOX÷XQX�DUDúWÕU�
PDN�LoLQ�G�Q\DGD�SHN�oRN��ONHGH�NOLQLN�oDOÕúPD�\DSÕOPDN�
WDGÕU� ����� 6$56�&R9��� YLU�V�� KÕ]OÕ� PXWDV\RQD� X÷UDPDVÕ�
QHGHQL\OH�NRQWURO�DOWÕQD�DOÕQPDVÕ�JHUHNOLGLU��EX�QRNWDGD�DúÕ�
oDOÕúPDODUÕ� E�\�N� |QHP� WDúÕPDNWDGÕU�� ����� 2FDN� D\ÕQGD�
YLU�V�Q� JHQRP� KDULWDVÕQÕQ� RUWD\D� oÕNDUÕOPDVÕ\OD� DúÕ�
oDOÕúPDODUÕ� KÕ]� ND]DQPÕúWÕU� ����� ùX� DQGD� G�Q\D� JHQHOLQGH�
NXOODQÕPÕ� RQD\ODQDQ� oHúLWOL� DúÕODUOD� ELUOLNWH� GHYDP� HGHQ�
ELUoRN�DúÕ�oDOÕúPDVÕ�YDUGÕU�����

'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�
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GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
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Tablo 1.�$UDúWÕUPD\D�NDWÕODQ�NDWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL��

Tablo 2. &29,'���� SDQGHPLVL� VÕUDVÕQGD� GLú� ODERUDWXYDUODUÕ� LoLQ� |QHULOHQ�
NÕODYX]�SURWRNRO��X\JXODPD�GXUXPX�

Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
HWPH�ELoLPL

Tablo 4.�&29,'����SDQGHPLVLQGHQ�|QFH�YH�&29,'����SDQGHPLVL�V�UHFLQGH�
NXOODQÕODQ�NRUX\XFX�HNLSPDQODU��D÷Õ]�PDVNHVL��VLSHUOLN��|QO�N��ERQH�

Tablo 5. &29,'����SDQGHPLVLQGHQ�|QFH�YH�SDQGHPL�V�UHFLQGH� ODERUDWXYDUD�
JHOHQ�|Oo��YH�SURWH]OHULQ�GH]HQIHNWH�HGLOPH�GXUXPX

 
Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ

<):<1̪5)
&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�

dDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHUL� ������ RUDQÕQGD� ��
GR]��������RUDQÕQGD���GR]��������RUDQÕQGD���GR]�YH��������
RUDQÕQGD� KLo� DúÕ� ROPDPÕúWÕU�� $úÕODQPD� RUDQODUÕ� |]HOOLNOH�
'R÷X�$QDGROX�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�ROGXNoD�
\HWHUVL]�ROGX÷X�J|U�OP�úW�U��<DSÕODQ�oDOÕúPDODUGD� ��������
DúÕODUÕQ�NRUX\XFXOX÷X�LoLQ�HQ�D]���GR]�JHUHNWL÷L�EXOXQPXú�
WXU�� $úÕ� RUDQODUÕQ� \HWHUVL]� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQGD��
DúÕQÕQ� \DQ� HWNLOHULQGHQ� NRUNXOPDVÕ� YH� |]HOOLNOH� 'R÷X�
$QDGROX� YH� *�QH\GR÷X� $QDGROX� E|OJHVLQGHNL�
NDWÕOÕPFÕODUÕQ�DúÕQÕQ�ID\GDODUÕ�KDNNÕQGD�\HWHUOL�ELOJL\H�VDKLS�
ROPDPDODUÕ�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL�V�UHFLQGH������¶VLQLQ�&29,'����V�UHFL\OH�ELUOLN�
WH�YHUGLNOHUL�KL]PHWLQ��FUHWLQLQ�DUWPDVÕ�JHUHNWL÷L�EHOLUWLOGL��
%DQVDO�YH�DUN�������&29,'����VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLP�
OHUL��]HULQH�\DSPÕú�ROGX÷X�oDOÕúPD�LOH�0DIILD�YH�DUN�������
&29,'���
XQ�PDNVLOORIDVL\DO�FHUUDKL�X\JXODPDVÕQD�HWNLVL�
QL� LQFHOHGL÷L� oDOÕúPDGD� GHQWDO� WHGDYL� �FUHWOHULQLQ� DUWPDVÕ�
JHUHNWL÷L�EHOLUWLOGL�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ�����¶XQXQ�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�&29,'����
SDQGHPL� V�UHFL� \|QHWLPLQL� oRN� EDúDUÕOÕ� EXOGX÷X��
�����¶VÕQÕQ� EDúDUÕOÕ� EXOGX÷X�� �����¶VÕQÕQ� ILNULQLQ�
ROPDGÕ÷Õ�������¶LQLQ�EDúDUÕVÕ]�EXOGX÷X�YH�����¶XQXQ� LVH�
oRN� EDúDUÕVÕ]� EXOGX÷X� J|U�OG��� %RVWDQ� YH� DUN�� �����
&29,'���� SDQGHPLVLQLQ� 7�UN� WRSOXPXQD� HWNLVLQL� GH÷HU�
OHQGLUGL÷L� oDOÕúPDGD� 7�UN� KDONÕQÕQ� &29,'���� LOH�
P�FDGHOHGH�GHYOHWLQ�DOPÕú�ROGX÷X�NDUDUODUÕQ�GR÷UX�ROGX÷X�
YH�7�UNL\H¶QLQ�VDOJÕQOD�P�FDGHOHGH�EDúDUÕOÕ��ONHOHU�DUDVÕQ�
GD� \HU� DOGÕ÷Õ� EHOLUWPLúWLU�� dDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� EX�
oDOÕúPD\OD�WDP�RODUDN�|UW�úPHPHVLQLQ�QHGHQL�SDQGHPLQLQ�

LOHUOH\HQ�DúDPDODUÕQGD�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�|QOHPOHUL�D]DOW�
PDVÕ�VRQXFX�YDND�VD\ÕODUÕQGDNL�DUWÕú�RODUDN�G�ú�Q�OHELOLU�

%X�oDOÕúPDQÕQ�HQ�|QHPOL�OLPLWDV\RQX�ELU�NHúIHGLFL�oDOÕúPD�
ROPDVÕGÕU��.HúIHGLFL�DUDúWÕUPDODU��DUDúWÕUPDFÕQÕQ�ID]OD�ELOJL�
VDKLEL� ROPDGÕ÷Õ� NRQXODUÕ� LQFHOHGL÷L� \D� GD� DUDúWÕUPD�
NRQXVXQXQ�J|UHFH�\HQL�ROGX÷X�GXUXPODUGD�\DSÕODQ�DUDúWÕU�
PDODUGÕU�� dDOÕúPDPÕ]� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGHNL� GDYUDQÕúODUÕQÕ�� J|U�úOHULQL�� ELOJL�
G�]H\OHULQL� YH�SDQGHPLGHQ�QDVÕO� HWNLOHQGLNOHUL� NRQXVXQGD�
EXQGDQ�VRQUD�\DSÕODFDN�oDOÕúPDODU�LoLQ�ND\QDNOÕN�HGHFHNWLU��
%X� NRQXGD� GDKD� ID]OD� NDWÕOÕPFÕ� SRS�ODV\RQXQXQ� ROGX÷X��
GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU��

%�W�Q�EX�YHULOHU�&29,'���¶XQ�GLú�WHNQLV\HQOHULQL�SHN�oRN�
\|QGHQ�HWNLOHGL÷LQL�J|VWHUPHNWHGLU��3DQGHPL\OH�ELUOLNWH�GLú�
WHNQLV\HQOHULQLQ� JHQHO� RODUDN� oDOÕúPD� DOÕúNDQOÕNODUÕQÕ�
GH÷LúWLUGL÷L��GH]HQIHNVL\RQD�GDKD�oRN�|QHP�YHUGL÷L��NLúLVHO�
NRUX\XFX� HNLSPDQ� NXOODQÕPÕQGD� DUWÕú� ROGX÷X� YH� HOGLYHQ�
NXOODQÕPÕQD�GLNNDW�HWWL÷L�J|U�OP�úW�U�

$\UÕFD��&29,'���¶XQ�NDWÕOÕPFÕODUÕ�HNRQRPLN�RODUDN�ROXP�
VX]� HWNLOHGL÷L�� SVLNRORMLN� RODUDN� ]RUODGÕ÷Õ� YH� oR÷X�
NDWÕOÕPFÕQÕQ�SDQGHPL\H�X\XP�VD÷OD\DPDGÕ÷Õ�J|U�OP�úW�U��
9LU�VH�NDUúÕ�DOÕQPDVÕ�JHUHNHQ�NRUX\XFX�|QOHPOHU�YH�DúÕODQ�
PD� LOH� SDQGHPLQLQ� VRQD� HUHFH÷L� J�QOHULQ� oRN� X]DNWD�
ROPDGÕ÷ÕQÕ��PLW�HWPHNWH\L]��
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dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOJXODU�
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<D]DU�.DWNÕODUÕ��
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<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
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(WLN�.XUXO�2QD\Õ�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH�+HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU�
YH�$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�.XUXOX�WDUDIÕQ�
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������
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ÖZ
Amaç:
%X�oDOÕúPDQÕQ�DPDFÕ�&29,'����VDOJÕQÕQÕQ�GLú�WHNQLV\HQOHUL��]HULQGHNL�HWNLOHULQL�LQFHOH�
PHNWLU��$PDo��VDGHFH�YHUL� WRSODPDN�YH�DQDOL]�HWPHN�GH÷LO��D\QÕ�]DPDQGD�GLú� WHNQLV\�
HQOHULQLQ�SDQGHPL�V�UHFLQL�QDVÕO�HOH�DOGÕ÷ÕQÕ�YXUJXODPDN�YH�ELOJL�G�]H\OHULQL�|OoPHNWLU��
%X�V�UHo�LoHULVLQGH�7�UNL\H
QLQ�W�P�E|OJHOHULQGHNL�GLú�WHNQLV\HQOHULQLQ�Lú�\R÷XQOX÷XQGD�
NL�GH÷LúLP��GLú�WHNQLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�|QOHPOHU�
LQFHOHQHFHNWLU��

Gereç ve Yöntemler: 
.HúIHGLFL� WLSWHNL� EX� oDOÕúPDGD�7�UNL\H
GHNL� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGHNL�GDYUDQÕúODUÕQÕQ�GH÷HUOHQGLULOPHVL�DPDFÕ\OD�LQWHUQHW�RUWDPÕQGD�*RRJOH�IRUP�
ODU� �]HULQGHQ� oHYULPLoL� RODUDN� JHOLúWLULOHQ�� WHNQLV\HQOHULQ� Lú� J�F�QGHNL� GH÷LúLPL��
&29,'���� SURVHG�UOHULQLQ� X\JXODQPDVÕ�� YLU�VH� NDUúÕ� NRUXQPD�� &29,'���� KDNNÕQGD�
ELOJL� G�]H\OHUL� YH� VRV\RGHPRJUDILN� ELOJLOHULQL� LoHUHQ� ��� VRUXGDQ� ROXúDQ� ELU� DQNHW�
ROXúWXUXOPXúWXU�� dDOÕúPDPÕ]D� ���� GLú� WHNQLV\HQL� NDWÕOPÕúWÕU�� %D÷ÕPVÕ]� JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU�

Bulgular:
'R÷X�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�oDOÕúDQ�GLú�WHNQLV\HQOHULQLQ�DúÕODQPD�RUDQODUÕ�
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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���$UDOÕN� ����¶GD� dLQ�+DON� &XPKXUL\HWL¶QH� ED÷OÕ� +XEHL�
H\DOHWLQLQ�:XKDQ�úHKULQGH�HWL\RORMLVL�ELOLQPH\HQ�SQ|PRQL�
YDNDODUÕ�ELOGLULOPLúWLU�����������\ÕOÕ�2FDN�D\ÕQGD�FLGGL�DNXW�
VROXQXP� VHQGURPX� NRURQDYLU�V� �6$56�&R9�� LOH� ����
RUDQÕQGD� EHQ]HUOLN� J|VWHUHQ� \HQL� ELU� NRURQRYLU�V�Q�
KDVWDOÕ÷D� QHGHQ� ROGX÷X� DQODúÕOPÕúWÕU� �����<DUDVD� ND\QDNOÕ�
ROGX÷X� G�ú�Q�OHQ� EX� \HQL� YLU�VH� 6$56�&R9��� YH� QHGHQ�
ROGX÷X� KDVWDOÕ÷D� GD� .RURQDYLU�V� +DVWDOÕ÷Õ� �����
�&29,'����� LVPL� YHULOPLúWLU� ����� &29,'� ��¶XQ� KÕ]OÕ� ELU�
úHNLOGH� W�P�G�Q\D\Õ� HWNLVL� DOWÕQD� DOPDVÕ\OD�'�Q\D�6D÷OÕN�
gUJ�W���'6g��EX�KDVWDOÕ÷Õ�SDQGHPL�LODQ�HWPLúWLU������

6$56�&R9��¶QLQ� LON�RODUDN�KD\YDQODUGDQ�LQVDQD�EXODúWÕ÷Õ�
G�ú�Q�OPHNWHGLU�� 6$56�&R9��� GR÷UXGDQ� WHPDV� YH�
GDPODFÕNODUÕQ�LQKDODV\RQX�\ROX\OD�KÕ]OÕ�ELU�úHNLOGH�LQVDQODU�
DUDVÕQGD� \D\ÕOÕP� J|VWHUPLúWLU�� +�FUH� LoLQH� DQML\RWHQVLQ�
G|Q�úW�U�F�� HQ]LP� �� �$&(��� UHVHSW|UOHULQL� NXOODQDUDN�
JLUGL÷L�ELOGLULOPLúWLU�����

&29,'���¶XQ�VHPSWRPODUÕ�NXUX�|NV�U�N��KDOVL]OLN��\�NVHN�
DWHú�YH�LVKDOGLU��%XQXQOD�ELUOLNWH�KDVWDOÕN�D÷ÕUODúWÕNoD�KLSRN�
VL�� RUJDQ� \HWPH]OL÷L� YH� VHSWLN� úRN� J|]OHQHELOLU� �����
&29,'����WHúKLVL�LoLQ�IDUNOÕ�\|QWHPOHU���NXOODQÕOPDNWDGÕU��
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHVWL��VHURORMLN�WHVWOHU�YH�
WÕEEL� J|U�QW�OHPH� \|QWHPOHUL� &29,'���� WDQÕVÕQGD�
NXOODQÕODQ�\|QWHPOHUGLU�

+DVWDOÕ÷ÕQ�WHGDYLVLQGH�ELUoRN�LODo�WHN�EDúÕQD�YH\D�NRPELQH�
úHNLOGH�NXOODQÕOPDNWDGÕU��%X�LODoODUÕQ�X\JXQOX÷XQX�DUDúWÕU�
PDN�LoLQ�G�Q\DGD�SHN�oRN��ONHGH�NOLQLN�oDOÕúPD�\DSÕOPDN�
WDGÕU� ����� 6$56�&R9��� YLU�V�� KÕ]OÕ� PXWDV\RQD� X÷UDPDVÕ�
QHGHQL\OH�NRQWURO�DOWÕQD�DOÕQPDVÕ�JHUHNOLGLU��EX�QRNWDGD�DúÕ�
oDOÕúPDODUÕ� E�\�N� |QHP� WDúÕPDNWDGÕU�� ����� 2FDN� D\ÕQGD�
YLU�V�Q� JHQRP� KDULWDVÕQÕQ� RUWD\D� oÕNDUÕOPDVÕ\OD� DúÕ�
oDOÕúPDODUÕ� KÕ]� ND]DQPÕúWÕU� ����� ùX� DQGD� G�Q\D� JHQHOLQGH�
NXOODQÕPÕ� RQD\ODQDQ� oHúLWOL� DúÕODUOD� ELUOLNWH� GHYDP� HGHQ�
ELUoRN�DúÕ�oDOÕúPDVÕ�YDUGÕU�����

'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�
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GEREÇ ve YÖNTEMLER
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� %LOLPVHO�
$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ¶QÕQ� ����������� YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� %LOLPVHO� $UDúWÕUPDODU� .XUXOX¶QXQ�
RQD\Õ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3URWHWLN�'Lú�7HGDYLVL�$QD�%LOLP�'DOÕ¶QGD�\DSÕOPÕúWÕU�
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%X� DUDúWÕUPDQÕQ� PRGHOL� ELOJL� HGLQPH\L� YH� NHúIHWPH\L�
DPDoOD\DQ�NHúIHGLFL� DUDúWÕUPD�PRGHOLGLU��%LOLPVHO� DUDúWÕU�
PD�W�UOHUL�NHúIHGLFL��WDQÕPOD\ÕFÕ��DoÕNOD\ÕFÕ�YH�WDKPLQ�HGLFL�
ROPDN� �]HUH� G|UW� oHúLWWLU�� .HúIHGLFL� $UDúWÕUPD�� DUDúWÕU�
PDFÕQÕQ�oRN�D]�PHYFXW�DUDúWÕUPD�oDOÕúPDVÕQD�GD\DQGÕ÷Õ��ELU�
NRQX\X�J�Q� ÕúÕ÷ÕQD�oÕNDUPD\Õ�|Q�J|UHQ�DUDúWÕUPD� W�U�G�U��
$UDúWÕUÕODQ�NRQX�KDNNÕQGD�\HWHUOL� ELOJL� WRSODQGÕNWDQ� VRQUD�
YHULOHU�HNVLN�YH\D�\HWHUVL]�ROVD�GD�JHQHO�GXUXP�KDNNÕQGD�ELU�
SRUWUH� oL]LOLU�� .HúIHGLFL� DUDúWÕUPDODU�� ILNLU�� Lo� J|U�� YH�
KLSRWH]��UHWPH\H�YH�LOJLOHQLOHQ�NRQX�KDNNÕQGD�EDúNDODUÕQÕQ�
\DSWÕNODUÕQÕQ� YH� NHúIHWWLNOHULQLQ� DQODúÕOPDVÕQÕ� VD÷OD\DUDN�
]DPDQGDQ�YH�ND\QDNWDQ� WDVDUUXI� VD÷ODPDNWDGÕU� ������$\QÕ�
]DPDQGD� E�\�N� |OoHNOL� ELU� DUDúWÕUPD� \DSÕOPDGDQ� |QFH�
\DSÕODQ� \R÷XQODúWÕUÕOPÕú� oDOÕúPDODUGÕU�� 3URJUDP� LúOHPOHUL��
KHGHIOHUL�YH�VRQXoODUÕ�KDNNÕQGD�ND\GD�GH÷HU�ELU�EHOLUVL]OLN�
ROGX÷XQGD��NHúIHGLFL�VRUXODUÕ�EHOLUOHPH\H��|Oo�P�\DSÕODUÕQÕ�
VHoPH\H�YH�|QOHPOHU�JHOLúWLUPH\H�\DUGÕPFÕ�ROPDNWD��D\UÕFD�
GDKD�E�\�N�oDOÕúPDODUD�ND\QDNOÕN�HWPHNWHGLU������

)ZI̫\ÜZUILI�S]TTIVÜTIV�IVSM\
$UDúWÕUPDGD�DUDúWÕUPDFÕ�WDUDIÕQGDQ�*RRJOH�IRUPODU��]HULQ�
GHQ�JHOLúWLULOHQ�ELU�DQNHW�NXOODQÕOPÕúWÕU��$QNHW�LNL�E|O�PGHQ�
ROXúPDNWDGÕU��%LULQFL� E|O�PGH� NDWÕOÕPFÕODUD� DLW� �� VRUXGDQ�
ROXúDQ�GHPRJUDILN�ELOJLOHU��LNLQFL�E|O�PGH�LVH�DUDúWÕUPD\D�
DLW� ��� VRUX� \HU� DOPDNWDGÕU�� �(N� ��$QNHW� )RUPX��$QNHWLQ�
7�UNL\H� JHQHOLQGHNL� GLú� WHNQLV\HQOHULQH� XODúWÕUÕOPDVÕ� LoLQ�
H�SRVWD�YH�VRV\DO�PHG\D�JLEL�SODWIRUPODU�NXOODQÕOPÕúWÕU�
øVWDWLNVHO� GH÷HUOHQGLUPH� YHULOHULQ� DQDOL]LQGH� 6366� Y���
�9HUVL\RQ� ������ ,%0� &RUSRUDWLRQ�� $UPRQN�� 1<�� 86$��
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
.DWÕOÕPFÕODUÕQ� ��¶L� NDGÕQ�� ��¶L� HUNHNWLU�� $UDúWÕUPD\D�
NDWÕODQODUÕQ� ��¶�� ������ \Dú� DUDOÕ÷ÕQGD�� ��¶�� ������ \Dú�
DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
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PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
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RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
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&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
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%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
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.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
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������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
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SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
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GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
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&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�

dDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHUL� ������ RUDQÕQGD� ��
GR]��������RUDQÕQGD���GR]��������RUDQÕQGD���GR]�YH��������
RUDQÕQGD� KLo� DúÕ� ROPDPÕúWÕU�� $úÕODQPD� RUDQODUÕ� |]HOOLNOH�
'R÷X�$QDGROX�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�ROGXNoD�
\HWHUVL]�ROGX÷X�J|U�OP�úW�U��<DSÕODQ�oDOÕúPDODUGD� ��������
DúÕODUÕQ�NRUX\XFXOX÷X�LoLQ�HQ�D]���GR]�JHUHNWL÷L�EXOXQPXú�
WXU�� $úÕ� RUDQODUÕQ� \HWHUVL]� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQGD��
DúÕQÕQ� \DQ� HWNLOHULQGHQ� NRUNXOPDVÕ� YH� |]HOOLNOH� 'R÷X�
$QDGROX� YH� *�QH\GR÷X� $QDGROX� E|OJHVLQGHNL�
NDWÕOÕPFÕODUÕQ�DúÕQÕQ�ID\GDODUÕ�KDNNÕQGD�\HWHUOL�ELOJL\H�VDKLS�
ROPDPDODUÕ�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL�V�UHFLQGH������¶VLQLQ�&29,'����V�UHFL\OH�ELUOLN�
WH�YHUGLNOHUL�KL]PHWLQ��FUHWLQLQ�DUWPDVÕ�JHUHNWL÷L�EHOLUWLOGL��
%DQVDO�YH�DUN�������&29,'����VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLP�
OHUL��]HULQH�\DSPÕú�ROGX÷X�oDOÕúPD�LOH�0DIILD�YH�DUN�������
&29,'���
XQ�PDNVLOORIDVL\DO�FHUUDKL�X\JXODPDVÕQD�HWNLVL�
QL� LQFHOHGL÷L� oDOÕúPDGD� GHQWDO� WHGDYL� �FUHWOHULQLQ� DUWPDVÕ�
JHUHNWL÷L�EHOLUWLOGL�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ�����¶XQXQ�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�&29,'����
SDQGHPL� V�UHFL� \|QHWLPLQL� oRN� EDúDUÕOÕ� EXOGX÷X��
�����¶VÕQÕQ� EDúDUÕOÕ� EXOGX÷X�� �����¶VÕQÕQ� ILNULQLQ�
ROPDGÕ÷Õ�������¶LQLQ�EDúDUÕVÕ]�EXOGX÷X�YH�����¶XQXQ� LVH�
oRN� EDúDUÕVÕ]� EXOGX÷X� J|U�OG��� %RVWDQ� YH� DUN�� �����
&29,'���� SDQGHPLVLQLQ� 7�UN� WRSOXPXQD� HWNLVLQL� GH÷HU�
OHQGLUGL÷L� oDOÕúPDGD� 7�UN� KDONÕQÕQ� &29,'���� LOH�
P�FDGHOHGH�GHYOHWLQ�DOPÕú�ROGX÷X�NDUDUODUÕQ�GR÷UX�ROGX÷X�
YH�7�UNL\H¶QLQ�VDOJÕQOD�P�FDGHOHGH�EDúDUÕOÕ��ONHOHU�DUDVÕQ�
GD� \HU� DOGÕ÷Õ� EHOLUWPLúWLU�� dDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� EX�
oDOÕúPD\OD�WDP�RODUDN�|UW�úPHPHVLQLQ�QHGHQL�SDQGHPLQLQ�

LOHUOH\HQ�DúDPDODUÕQGD�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�|QOHPOHUL�D]DOW�
PDVÕ�VRQXFX�YDND�VD\ÕODUÕQGDNL�DUWÕú�RODUDN�G�ú�Q�OHELOLU�
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ROPDVÕGÕU��.HúIHGLFL�DUDúWÕUPDODU��DUDúWÕUPDFÕQÕQ�ID]OD�ELOJL�
VDKLEL� ROPDGÕ÷Õ� NRQXODUÕ� LQFHOHGL÷L� \D� GD� DUDúWÕUPD�
NRQXVXQXQ�J|UHFH�\HQL�ROGX÷X�GXUXPODUGD�\DSÕODQ�DUDúWÕU�
PDODUGÕU�� dDOÕúPDPÕ]� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGHNL� GDYUDQÕúODUÕQÕ�� J|U�úOHULQL�� ELOJL�
G�]H\OHULQL� YH�SDQGHPLGHQ�QDVÕO� HWNLOHQGLNOHUL� NRQXVXQGD�
EXQGDQ�VRQUD�\DSÕODFDN�oDOÕúPDODU�LoLQ�ND\QDNOÕN�HGHFHNWLU��
%X� NRQXGD� GDKD� ID]OD� NDWÕOÕPFÕ� SRS�ODV\RQXQXQ� ROGX÷X��
GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU��

%�W�Q�EX�YHULOHU�&29,'���¶XQ�GLú�WHNQLV\HQOHULQL�SHN�oRN�
\|QGHQ�HWNLOHGL÷LQL�J|VWHUPHNWHGLU��3DQGHPL\OH�ELUOLNWH�GLú�
WHNQLV\HQOHULQLQ� JHQHO� RODUDN� oDOÕúPD� DOÕúNDQOÕNODUÕQÕ�
GH÷LúWLUGL÷L��GH]HQIHNVL\RQD�GDKD�oRN�|QHP�YHUGL÷L��NLúLVHO�
NRUX\XFX� HNLSPDQ� NXOODQÕPÕQGD� DUWÕú� ROGX÷X� YH� HOGLYHQ�
NXOODQÕPÕQD�GLNNDW�HWWL÷L�J|U�OP�úW�U�

$\UÕFD��&29,'���¶XQ�NDWÕOÕPFÕODUÕ�HNRQRPLN�RODUDN�ROXP�
VX]� HWNLOHGL÷L�� SVLNRORMLN� RODUDN� ]RUODGÕ÷Õ� YH� oR÷X�
NDWÕOÕPFÕQÕQ�SDQGHPL\H�X\XP�VD÷OD\DPDGÕ÷Õ�J|U�OP�úW�U��
9LU�VH�NDUúÕ�DOÕQPDVÕ�JHUHNHQ�NRUX\XFX�|QOHPOHU�YH�DúÕODQ�
PD� LOH� SDQGHPLQLQ� VRQD� HUHFH÷L� J�QOHULQ� oRN� X]DNWD�
ROPDGÕ÷ÕQÕ��PLW�HWPHNWH\L]��
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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���$UDOÕN� ����¶GD� dLQ�+DON� &XPKXUL\HWL¶QH� ED÷OÕ� +XEHL�
H\DOHWLQLQ�:XKDQ�úHKULQGH�HWL\RORMLVL�ELOLQPH\HQ�SQ|PRQL�
YDNDODUÕ�ELOGLULOPLúWLU�����������\ÕOÕ�2FDN�D\ÕQGD�FLGGL�DNXW�
VROXQXP� VHQGURPX� NRURQDYLU�V� �6$56�&R9�� LOH� ����
RUDQÕQGD� EHQ]HUOLN� J|VWHUHQ� \HQL� ELU� NRURQRYLU�V�Q�
KDVWDOÕ÷D� QHGHQ� ROGX÷X� DQODúÕOPÕúWÕU� �����<DUDVD� ND\QDNOÕ�
ROGX÷X� G�ú�Q�OHQ� EX� \HQL� YLU�VH� 6$56�&R9��� YH� QHGHQ�
ROGX÷X� KDVWDOÕ÷D� GD� .RURQDYLU�V� +DVWDOÕ÷Õ� �����
�&29,'����� LVPL� YHULOPLúWLU� ����� &29,'� ��¶XQ� KÕ]OÕ� ELU�
úHNLOGH� W�P�G�Q\D\Õ� HWNLVL� DOWÕQD� DOPDVÕ\OD�'�Q\D�6D÷OÕN�
gUJ�W���'6g��EX�KDVWDOÕ÷Õ�SDQGHPL�LODQ�HWPLúWLU������

6$56�&R9��¶QLQ� LON�RODUDN�KD\YDQODUGDQ�LQVDQD�EXODúWÕ÷Õ�
G�ú�Q�OPHNWHGLU�� 6$56�&R9��� GR÷UXGDQ� WHPDV� YH�
GDPODFÕNODUÕQ�LQKDODV\RQX�\ROX\OD�KÕ]OÕ�ELU�úHNLOGH�LQVDQODU�
DUDVÕQGD� \D\ÕOÕP� J|VWHUPLúWLU�� +�FUH� LoLQH� DQML\RWHQVLQ�
G|Q�úW�U�F�� HQ]LP� �� �$&(��� UHVHSW|UOHULQL� NXOODQDUDN�
JLUGL÷L�ELOGLULOPLúWLU�����

&29,'���¶XQ�VHPSWRPODUÕ�NXUX�|NV�U�N��KDOVL]OLN��\�NVHN�
DWHú�YH�LVKDOGLU��%XQXQOD�ELUOLNWH�KDVWDOÕN�D÷ÕUODúWÕNoD�KLSRN�
VL�� RUJDQ� \HWPH]OL÷L� YH� VHSWLN� úRN� J|]OHQHELOLU� �����
&29,'����WHúKLVL�LoLQ�IDUNOÕ�\|QWHPOHU���NXOODQÕOPDNWDGÕU��
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHVWL��VHURORMLN�WHVWOHU�YH�
WÕEEL� J|U�QW�OHPH� \|QWHPOHUL� &29,'���� WDQÕVÕQGD�
NXOODQÕODQ�\|QWHPOHUGLU�

+DVWDOÕ÷ÕQ�WHGDYLVLQGH�ELUoRN�LODo�WHN�EDúÕQD�YH\D�NRPELQH�
úHNLOGH�NXOODQÕOPDNWDGÕU��%X�LODoODUÕQ�X\JXQOX÷XQX�DUDúWÕU�
PDN�LoLQ�G�Q\DGD�SHN�oRN��ONHGH�NOLQLN�oDOÕúPD�\DSÕOPDN�
WDGÕU� ����� 6$56�&R9��� YLU�V�� KÕ]OÕ� PXWDV\RQD� X÷UDPDVÕ�
QHGHQL\OH�NRQWURO�DOWÕQD�DOÕQPDVÕ�JHUHNOLGLU��EX�QRNWDGD�DúÕ�
oDOÕúPDODUÕ� E�\�N� |QHP� WDúÕPDNWDGÕU�� ����� 2FDN� D\ÕQGD�
YLU�V�Q� JHQRP� KDULWDVÕQÕQ� RUWD\D� oÕNDUÕOPDVÕ\OD� DúÕ�
oDOÕúPDODUÕ� KÕ]� ND]DQPÕúWÕU� ����� ùX� DQGD� G�Q\D� JHQHOLQGH�
NXOODQÕPÕ� RQD\ODQDQ� oHúLWOL� DúÕODUOD� ELUOLNWH� GHYDP� HGHQ�
ELUoRN�DúÕ�oDOÕúPDVÕ�YDUGÕU�����

'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� %LOLPVHO�
$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ¶QÕQ� ����������� YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� %LOLPVHO� $UDúWÕUPDODU� .XUXOX¶QXQ�
RQD\Õ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3URWHWLN�'Lú�7HGDYLVL�$QD�%LOLP�'DOÕ¶QGD�\DSÕOPÕúWÕU�

)ZI̫\ÜZUIVÜV�5WLMTQ�
%X� DUDúWÕUPDQÕQ� PRGHOL� ELOJL� HGLQPH\L� YH� NHúIHWPH\L�
DPDoOD\DQ�NHúIHGLFL� DUDúWÕUPD�PRGHOLGLU��%LOLPVHO� DUDúWÕU�
PD�W�UOHUL�NHúIHGLFL��WDQÕPOD\ÕFÕ��DoÕNOD\ÕFÕ�YH�WDKPLQ�HGLFL�
ROPDN� �]HUH� G|UW� oHúLWWLU�� .HúIHGLFL� $UDúWÕUPD�� DUDúWÕU�
PDFÕQÕQ�oRN�D]�PHYFXW�DUDúWÕUPD�oDOÕúPDVÕQD�GD\DQGÕ÷Õ��ELU�
NRQX\X�J�Q� ÕúÕ÷ÕQD�oÕNDUPD\Õ�|Q�J|UHQ�DUDúWÕUPD� W�U�G�U��
$UDúWÕUÕODQ�NRQX�KDNNÕQGD�\HWHUOL� ELOJL� WRSODQGÕNWDQ� VRQUD�
YHULOHU�HNVLN�YH\D�\HWHUVL]�ROVD�GD�JHQHO�GXUXP�KDNNÕQGD�ELU�
SRUWUH� oL]LOLU�� .HúIHGLFL� DUDúWÕUPDODU�� ILNLU�� Lo� J|U�� YH�
KLSRWH]��UHWPH\H�YH�LOJLOHQLOHQ�NRQX�KDNNÕQGD�EDúNDODUÕQÕQ�
\DSWÕNODUÕQÕQ� YH� NHúIHWWLNOHULQLQ� DQODúÕOPDVÕQÕ� VD÷OD\DUDN�
]DPDQGDQ�YH�ND\QDNWDQ� WDVDUUXI� VD÷ODPDNWDGÕU� ������$\QÕ�
]DPDQGD� E�\�N� |OoHNOL� ELU� DUDúWÕUPD� \DSÕOPDGDQ� |QFH�
\DSÕODQ� \R÷XQODúWÕUÕOPÕú� oDOÕúPDODUGÕU�� 3URJUDP� LúOHPOHUL��
KHGHIOHUL�YH�VRQXoODUÕ�KDNNÕQGD�ND\GD�GH÷HU�ELU�EHOLUVL]OLN�
ROGX÷XQGD��NHúIHGLFL�VRUXODUÕ�EHOLUOHPH\H��|Oo�P�\DSÕODUÕQÕ�
VHoPH\H�YH�|QOHPOHU�JHOLúWLUPH\H�\DUGÕPFÕ�ROPDNWD��D\UÕFD�
GDKD�E�\�N�oDOÕúPDODUD�ND\QDNOÕN�HWPHNWHGLU������

)ZI̫\ÜZUILI�S]TTIVÜTIV�IVSM\
$UDúWÕUPDGD�DUDúWÕUPDFÕ�WDUDIÕQGDQ�*RRJOH�IRUPODU��]HULQ�
GHQ�JHOLúWLULOHQ�ELU�DQNHW�NXOODQÕOPÕúWÕU��$QNHW�LNL�E|O�PGHQ�
ROXúPDNWDGÕU��%LULQFL� E|O�PGH� NDWÕOÕPFÕODUD� DLW� �� VRUXGDQ�
ROXúDQ�GHPRJUDILN�ELOJLOHU��LNLQFL�E|O�PGH�LVH�DUDúWÕUPD\D�
DLW� ��� VRUX� \HU� DOPDNWDGÕU�� �(N� ��$QNHW� )RUPX��$QNHWLQ�
7�UNL\H� JHQHOLQGHNL� GLú� WHNQLV\HQOHULQH� XODúWÕUÕOPDVÕ� LoLQ�
H�SRVWD�YH�VRV\DO�PHG\D�JLEL�SODWIRUPODU�NXOODQÕOPÕúWÕU�
øVWDWLNVHO� GH÷HUOHQGLUPH� YHULOHULQ� DQDOL]LQGH� 6366� Y���
�9HUVL\RQ� ������ ,%0� &RUSRUDWLRQ�� $UPRQN�� 1<�� 86$��
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
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DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
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J|U�OPHNWHGLU�� .DWÕOÕPFÕODUGDQ� ��¶VL� LON|÷UHWLP�� ��¶VL�
RUWD|÷UHWLP����¶X�|Q�OLVDQV����¶L�OLVDQV�YH���NLúL�OLVDQV�VW��
PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
NDWÕOÕPFÕODUGDQ� ��¶L� GLú� SURWH]� WHNQRORMLVL� PHVOHN� \�NVHN�
RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
J|U�OPHNWHGLU�
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Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
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Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ
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&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

.DUDOÕ�5��YH�hVW�Q�g� $NG�'Lú�+HN�'�����������

��

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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ROGX÷X� G�ú�Q�OHQ� EX� \HQL� YLU�VH� 6$56�&R9��� YH� QHGHQ�
ROGX÷X� KDVWDOÕ÷D� GD� .RURQDYLU�V� +DVWDOÕ÷Õ� �����
�&29,'����� LVPL� YHULOPLúWLU� ����� &29,'� ��¶XQ� KÕ]OÕ� ELU�
úHNLOGH� W�P�G�Q\D\Õ� HWNLVL� DOWÕQD� DOPDVÕ\OD�'�Q\D�6D÷OÕN�
gUJ�W���'6g��EX�KDVWDOÕ÷Õ�SDQGHPL�LODQ�HWPLúWLU������

6$56�&R9��¶QLQ� LON�RODUDN�KD\YDQODUGDQ�LQVDQD�EXODúWÕ÷Õ�
G�ú�Q�OPHNWHGLU�� 6$56�&R9��� GR÷UXGDQ� WHPDV� YH�
GDPODFÕNODUÕQ�LQKDODV\RQX�\ROX\OD�KÕ]OÕ�ELU�úHNLOGH�LQVDQODU�
DUDVÕQGD� \D\ÕOÕP� J|VWHUPLúWLU�� +�FUH� LoLQH� DQML\RWHQVLQ�
G|Q�úW�U�F�� HQ]LP� �� �$&(��� UHVHSW|UOHULQL� NXOODQDUDN�
JLUGL÷L�ELOGLULOPLúWLU�����

&29,'���¶XQ�VHPSWRPODUÕ�NXUX�|NV�U�N��KDOVL]OLN��\�NVHN�
DWHú�YH�LVKDOGLU��%XQXQOD�ELUOLNWH�KDVWDOÕN�D÷ÕUODúWÕNoD�KLSRN�
VL�� RUJDQ� \HWPH]OL÷L� YH� VHSWLN� úRN� J|]OHQHELOLU� �����
&29,'����WHúKLVL�LoLQ�IDUNOÕ�\|QWHPOHU���NXOODQÕOPDNWDGÕU��
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHVWL��VHURORMLN�WHVWOHU�YH�
WÕEEL� J|U�QW�OHPH� \|QWHPOHUL� &29,'���� WDQÕVÕQGD�
NXOODQÕODQ�\|QWHPOHUGLU�

+DVWDOÕ÷ÕQ�WHGDYLVLQGH�ELUoRN�LODo�WHN�EDúÕQD�YH\D�NRPELQH�
úHNLOGH�NXOODQÕOPDNWDGÕU��%X�LODoODUÕQ�X\JXQOX÷XQX�DUDúWÕU�
PDN�LoLQ�G�Q\DGD�SHN�oRN��ONHGH�NOLQLN�oDOÕúPD�\DSÕOPDN�
WDGÕU� ����� 6$56�&R9��� YLU�V�� KÕ]OÕ� PXWDV\RQD� X÷UDPDVÕ�
QHGHQL\OH�NRQWURO�DOWÕQD�DOÕQPDVÕ�JHUHNOLGLU��EX�QRNWDGD�DúÕ�
oDOÕúPDODUÕ� E�\�N� |QHP� WDúÕPDNWDGÕU�� ����� 2FDN� D\ÕQGD�
YLU�V�Q� JHQRP� KDULWDVÕQÕQ� RUWD\D� oÕNDUÕOPDVÕ\OD� DúÕ�
oDOÕúPDODUÕ� KÕ]� ND]DQPÕúWÕU� ����� ùX� DQGD� G�Q\D� JHQHOLQGH�
NXOODQÕPÕ� RQD\ODQDQ� oHúLWOL� DúÕODUOD� ELUOLNWH� GHYDP� HGHQ�
ELUoRN�DúÕ�oDOÕúPDVÕ�YDUGÕU�����

'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� %LOLPVHO�
$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ¶QÕQ� ����������� YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� %LOLPVHO� $UDúWÕUPDODU� .XUXOX¶QXQ�
RQD\Õ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3URWHWLN�'Lú�7HGDYLVL�$QD�%LOLP�'DOÕ¶QGD�\DSÕOPÕúWÕU�

)ZI̫\ÜZUIVÜV�5WLMTQ�
%X� DUDúWÕUPDQÕQ� PRGHOL� ELOJL� HGLQPH\L� YH� NHúIHWPH\L�
DPDoOD\DQ�NHúIHGLFL� DUDúWÕUPD�PRGHOLGLU��%LOLPVHO� DUDúWÕU�
PD�W�UOHUL�NHúIHGLFL��WDQÕPOD\ÕFÕ��DoÕNOD\ÕFÕ�YH�WDKPLQ�HGLFL�
ROPDN� �]HUH� G|UW� oHúLWWLU�� .HúIHGLFL� $UDúWÕUPD�� DUDúWÕU�
PDFÕQÕQ�oRN�D]�PHYFXW�DUDúWÕUPD�oDOÕúPDVÕQD�GD\DQGÕ÷Õ��ELU�
NRQX\X�J�Q� ÕúÕ÷ÕQD�oÕNDUPD\Õ�|Q�J|UHQ�DUDúWÕUPD� W�U�G�U��
$UDúWÕUÕODQ�NRQX�KDNNÕQGD�\HWHUOL� ELOJL� WRSODQGÕNWDQ� VRQUD�
YHULOHU�HNVLN�YH\D�\HWHUVL]�ROVD�GD�JHQHO�GXUXP�KDNNÕQGD�ELU�
SRUWUH� oL]LOLU�� .HúIHGLFL� DUDúWÕUPDODU�� ILNLU�� Lo� J|U�� YH�
KLSRWH]��UHWPH\H�YH�LOJLOHQLOHQ�NRQX�KDNNÕQGD�EDúNDODUÕQÕQ�
\DSWÕNODUÕQÕQ� YH� NHúIHWWLNOHULQLQ� DQODúÕOPDVÕQÕ� VD÷OD\DUDN�
]DPDQGDQ�YH�ND\QDNWDQ� WDVDUUXI� VD÷ODPDNWDGÕU� ������$\QÕ�
]DPDQGD� E�\�N� |OoHNOL� ELU� DUDúWÕUPD� \DSÕOPDGDQ� |QFH�
\DSÕODQ� \R÷XQODúWÕUÕOPÕú� oDOÕúPDODUGÕU�� 3URJUDP� LúOHPOHUL��
KHGHIOHUL�YH�VRQXoODUÕ�KDNNÕQGD�ND\GD�GH÷HU�ELU�EHOLUVL]OLN�
ROGX÷XQGD��NHúIHGLFL�VRUXODUÕ�EHOLUOHPH\H��|Oo�P�\DSÕODUÕQÕ�
VHoPH\H�YH�|QOHPOHU�JHOLúWLUPH\H�\DUGÕPFÕ�ROPDNWD��D\UÕFD�
GDKD�E�\�N�oDOÕúPDODUD�ND\QDNOÕN�HWPHNWHGLU������

)ZI̫\ÜZUILI�S]TTIVÜTIV�IVSM\
$UDúWÕUPDGD�DUDúWÕUPDFÕ�WDUDIÕQGDQ�*RRJOH�IRUPODU��]HULQ�
GHQ�JHOLúWLULOHQ�ELU�DQNHW�NXOODQÕOPÕúWÕU��$QNHW�LNL�E|O�PGHQ�
ROXúPDNWDGÕU��%LULQFL� E|O�PGH� NDWÕOÕPFÕODUD� DLW� �� VRUXGDQ�
ROXúDQ�GHPRJUDILN�ELOJLOHU��LNLQFL�E|O�PGH�LVH�DUDúWÕUPD\D�
DLW� ��� VRUX� \HU� DOPDNWDGÕU�� �(N� ��$QNHW� )RUPX��$QNHWLQ�
7�UNL\H� JHQHOLQGHNL� GLú� WHNQLV\HQOHULQH� XODúWÕUÕOPDVÕ� LoLQ�
H�SRVWD�YH�VRV\DO�PHG\D�JLEL�SODWIRUPODU�NXOODQÕOPÕúWÕU�
øVWDWLNVHO� GH÷HUOHQGLUPH� YHULOHULQ� DQDOL]LQGH� 6366� Y���
�9HUVL\RQ� ������ ,%0� &RUSRUDWLRQ�� $UPRQN�� 1<�� 86$��
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
.DWÕOÕPFÕODUÕQ� ��¶L� NDGÕQ�� ��¶L� HUNHNWLU�� $UDúWÕUPD\D�
NDWÕODQODUÕQ� ��¶�� ������ \Dú� DUDOÕ÷ÕQGD�� ��¶�� ������ \Dú�
DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
DUDOÕ÷ÕQGD� YH� �¶VL� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X�
J|U�OPHNWHGLU�� .DWÕOÕPFÕODUGDQ� ��¶VL� LON|÷UHWLP�� ��¶VL�
RUWD|÷UHWLP����¶X�|Q�OLVDQV����¶L�OLVDQV�YH���NLúL�OLVDQV�VW��
PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
NDWÕOÕPFÕODUGDQ� ��¶L� GLú� SURWH]� WHNQRORMLVL� PHVOHN� \�NVHN�
RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
J|U�OPHNWHGLU�

Tablo 1.�$UDúWÕUPD\D�NDWÕODQ�NDWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL��

Tablo 2. &29,'���� SDQGHPLVL� VÕUDVÕQGD� GLú� ODERUDWXYDUODUÕ� LoLQ� |QHULOHQ�
NÕODYX]�SURWRNRO��X\JXODPD�GXUXPX�

Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
HWPH�ELoLPL

Tablo 4.�&29,'����SDQGHPLVLQGHQ�|QFH�YH�&29,'����SDQGHPLVL�V�UHFLQGH�
NXOODQÕODQ�NRUX\XFX�HNLSPDQODU��D÷Õ]�PDVNHVL��VLSHUOLN��|QO�N��ERQH�

Tablo 5. &29,'����SDQGHPLVLQGHQ�|QFH�YH�SDQGHPL�V�UHFLQGH� ODERUDWXYDUD�
JHOHQ�|Oo��YH�SURWH]OHULQ�GH]HQIHNWH�HGLOPH�GXUXPX

 
Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ

<):<1̪5)
&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

.DUDOÕ�5��YH�hVW�Q�g�$NG�'Lú�+HN�'�����������

��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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YLU�V�Q� JHQRP� KDULWDVÕQÕQ� RUWD\D� oÕNDUÕOPDVÕ\OD� DúÕ�
oDOÕúPDODUÕ� KÕ]� ND]DQPÕúWÕU� ����� ùX� DQGD� G�Q\D� JHQHOLQGH�
NXOODQÕPÕ� RQD\ODQDQ� oHúLWOL� DúÕODUOD� ELUOLNWH� GHYDP� HGHQ�
ELUoRN�DúÕ�oDOÕúPDVÕ�YDUGÕU�����

'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� %LOLPVHO�
$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ¶QÕQ� ����������� YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� %LOLPVHO� $UDúWÕUPDODU� .XUXOX¶QXQ�
RQD\Õ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3URWHWLN�'Lú�7HGDYLVL�$QD�%LOLP�'DOÕ¶QGD�\DSÕOPÕúWÕU�

)ZI̫\ÜZUIVÜV�5WLMTQ�
%X� DUDúWÕUPDQÕQ� PRGHOL� ELOJL� HGLQPH\L� YH� NHúIHWPH\L�
DPDoOD\DQ�NHúIHGLFL� DUDúWÕUPD�PRGHOLGLU��%LOLPVHO� DUDúWÕU�
PD�W�UOHUL�NHúIHGLFL��WDQÕPOD\ÕFÕ��DoÕNOD\ÕFÕ�YH�WDKPLQ�HGLFL�
ROPDN� �]HUH� G|UW� oHúLWWLU�� .HúIHGLFL� $UDúWÕUPD�� DUDúWÕU�
PDFÕQÕQ�oRN�D]�PHYFXW�DUDúWÕUPD�oDOÕúPDVÕQD�GD\DQGÕ÷Õ��ELU�
NRQX\X�J�Q� ÕúÕ÷ÕQD�oÕNDUPD\Õ�|Q�J|UHQ�DUDúWÕUPD� W�U�G�U��
$UDúWÕUÕODQ�NRQX�KDNNÕQGD�\HWHUOL� ELOJL� WRSODQGÕNWDQ� VRQUD�
YHULOHU�HNVLN�YH\D�\HWHUVL]�ROVD�GD�JHQHO�GXUXP�KDNNÕQGD�ELU�
SRUWUH� oL]LOLU�� .HúIHGLFL� DUDúWÕUPDODU�� ILNLU�� Lo� J|U�� YH�
KLSRWH]��UHWPH\H�YH�LOJLOHQLOHQ�NRQX�KDNNÕQGD�EDúNDODUÕQÕQ�
\DSWÕNODUÕQÕQ� YH� NHúIHWWLNOHULQLQ� DQODúÕOPDVÕQÕ� VD÷OD\DUDN�
]DPDQGDQ�YH�ND\QDNWDQ� WDVDUUXI� VD÷ODPDNWDGÕU� ������$\QÕ�
]DPDQGD� E�\�N� |OoHNOL� ELU� DUDúWÕUPD� \DSÕOPDGDQ� |QFH�
\DSÕODQ� \R÷XQODúWÕUÕOPÕú� oDOÕúPDODUGÕU�� 3URJUDP� LúOHPOHUL��
KHGHIOHUL�YH�VRQXoODUÕ�KDNNÕQGD�ND\GD�GH÷HU�ELU�EHOLUVL]OLN�
ROGX÷XQGD��NHúIHGLFL�VRUXODUÕ�EHOLUOHPH\H��|Oo�P�\DSÕODUÕQÕ�
VHoPH\H�YH�|QOHPOHU�JHOLúWLUPH\H�\DUGÕPFÕ�ROPDNWD��D\UÕFD�
GDKD�E�\�N�oDOÕúPDODUD�ND\QDNOÕN�HWPHNWHGLU������

)ZI̫\ÜZUILI�S]TTIVÜTIV�IVSM\
$UDúWÕUPDGD�DUDúWÕUPDFÕ�WDUDIÕQGDQ�*RRJOH�IRUPODU��]HULQ�
GHQ�JHOLúWLULOHQ�ELU�DQNHW�NXOODQÕOPÕúWÕU��$QNHW�LNL�E|O�PGHQ�
ROXúPDNWDGÕU��%LULQFL� E|O�PGH� NDWÕOÕPFÕODUD� DLW� �� VRUXGDQ�
ROXúDQ�GHPRJUDILN�ELOJLOHU��LNLQFL�E|O�PGH�LVH�DUDúWÕUPD\D�
DLW� ��� VRUX� \HU� DOPDNWDGÕU�� �(N� ��$QNHW� )RUPX��$QNHWLQ�
7�UNL\H� JHQHOLQGHNL� GLú� WHNQLV\HQOHULQH� XODúWÕUÕOPDVÕ� LoLQ�
H�SRVWD�YH�VRV\DO�PHG\D�JLEL�SODWIRUPODU�NXOODQÕOPÕúWÕU�
øVWDWLNVHO� GH÷HUOHQGLUPH� YHULOHULQ� DQDOL]LQGH� 6366� Y���
�9HUVL\RQ� ������ ,%0� &RUSRUDWLRQ�� $UPRQN�� 1<�� 86$��
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
.DWÕOÕPFÕODUÕQ� ��¶L� NDGÕQ�� ��¶L� HUNHNWLU�� $UDúWÕUPD\D�
NDWÕODQODUÕQ� ��¶�� ������ \Dú� DUDOÕ÷ÕQGD�� ��¶�� ������ \Dú�
DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
DUDOÕ÷ÕQGD� YH� �¶VL� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X�
J|U�OPHNWHGLU�� .DWÕOÕPFÕODUGDQ� ��¶VL� LON|÷UHWLP�� ��¶VL�
RUWD|÷UHWLP����¶X�|Q�OLVDQV����¶L�OLVDQV�YH���NLúL�OLVDQV�VW��
PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
NDWÕOÕPFÕODUGDQ� ��¶L� GLú� SURWH]� WHNQRORMLVL� PHVOHN� \�NVHN�
RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
J|U�OPHNWHGLU�

Tablo 1.�$UDúWÕUPD\D�NDWÕODQ�NDWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL��

Tablo 2. &29,'���� SDQGHPLVL� VÕUDVÕQGD� GLú� ODERUDWXYDUODUÕ� LoLQ� |QHULOHQ�
NÕODYX]�SURWRNRO��X\JXODPD�GXUXPX�

Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
HWPH�ELoLPL

Tablo 4.�&29,'����SDQGHPLVLQGHQ�|QFH�YH�&29,'����SDQGHPLVL�V�UHFLQGH�
NXOODQÕODQ�NRUX\XFX�HNLSPDQODU��D÷Õ]�PDVNHVL��VLSHUOLN��|QO�N��ERQH�

Tablo 5. &29,'����SDQGHPLVLQGHQ�|QFH�YH�SDQGHPL�V�UHFLQGH� ODERUDWXYDUD�
JHOHQ�|Oo��YH�SURWH]OHULQ�GH]HQIHNWH�HGLOPH�GXUXPX

 
Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ

<):<1̪5)
&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

.DUDOÕ�5��YH�hVW�Q�g� $NG�'Lú�+HN�'�����������

��

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�
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ABSTRACT
Objectives: 
7KH� DLP� RI� WKH� VWXG\� LV� WR� H[DPLQH� WKH� LPSDFW� RI� WKH�
&29,'����SDQGHPLF�RQ�GHQWDO�WHFKQLFLDQV��7KH�DLP�LV�QRW�
RQO\�WR�FROOHFW�DQG�DQDO\]H�GDWD��EXW�DOVR�WR�KLJKOLJKW�KRZ�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� DUH� KDQGOLQJ� WKH� SDQGHPLF�
SURFHVV� DQG� WR�PHDVXUH� WKHLU� OHYHO� RI� NQRZOHGJH�� ,Q� WKLV�
SURFHVV��WKH�FKDQJH�LQ�WKH�ZRUNORDG�RI�GHQWDO�WHFKQLFLDQV�LQ�
DOO� UHJLRQV� RI� WKH� 7XUNH\�� WKH� PHDVXUHV� WDNHQ� E\� GHQWDO�
WHFKQLFLDQV� WR� SURWHFW� WKHPVHOYHV�� WKH� SK\VLFLDQ� DQG� WKH�
SDWLHQW�ZLOO�EH�H[DPLQHG��

Meterial and Methods: 
,Q� WKLV� H[SORUDWRU\� VWXG\�� GHYHORSHG� RQOLQH� YLD� *RRJOH�
IRUPV�RQ�WKH�LQWHUQHW�LQ�RUGHU�WR�HYDOXDWH�WKH�EHKDYLRUV�RI�
GHQWDO� WHFKQLFLDQV� LQ� 7XUNH\� GXULQJ� WKH� &29,'����
SDQGHPLF��$�TXHVWLRQQDLUH�FRQVLVWLQJ�RI����TXHVWLRQV�ZDV�
FUHDWHG�� LQFOXGLQJ� WKH� FKDQJH� LQ� WKH�ZRUNIRUFH� RI� WHFKQL�
FLDQV�� WKH� LPSOHPHQWDWLRQ� RI� &29,'���� SURFHGXUHV��
SURWHFWLRQ�DJDLQVW�WKH�YLUXV��WKHLU�OHYHO�RI�NQRZOHGJH�DERXW�
&29,'���� DQG� WKHLU� VRFLRGHPRJUDSKLF� LQIRUPDWLRQ�����
GHQWDO�WHFKQLFLDQV�SDUWLFLSDWHG�LQ�RXU�VWXG\��&KL�VTXDUH�WHVW�
ZDV�XVHG�LQ�WKH�DQDO\VLV�RI�YDULDEOHV�LQ�LQGHSHQGHQW�JURXSV�

Results: 
,Q�WKH�(DVWHUQ�DQG�6RXWKHDVWHUQ�$QDWROLDQ�UHJLRQ��WKH�YDFFL�
QDWLRQ�UDWHV�RI�GHQWDO�WHFKQLFLDQV�DUH�ORZ���,Q�FRQWDFW�ZLWK�
GHQWXUHV� DQG� LPSUHVVLRQV�� IHPDOH� GHQWDO� WHFKQLFLDQV� JDYH�
PRUH� LPSRUWDQFH� WR�PDOH�GHQWDO� WHFKQLFLDQV� WR�XVH�JORYHV�
DQG� SDLG� PRUH� DWWHQWLRQ� WR� GLVLQIHFWLQJ� GHQWXUHV� EHIRUH�
VHQGLQJ�WKHP�WR�FOLQLFV��<RXQJ�GHQWDO�WHFKQLFLDQV�KDYH�SDLG�
PRUH� DWWHQWLRQ� WR� LPSOHPHQWLQJ� WKH� &29,'���� JXLGH�
OLQHV�SURWRFRO� UHFRPPHQGHG� IRU� GHQWDO� ODERUDWRULHV� WKDQ�
ROGHU�WHFKQLFLDQV�

Conclusion: 
7KHUH� LV� D� QHHG� IRU� PRUH� FRPSUHKHQVLYH� VWXGLHV� ZLWK� D�
ODUJHU� SDUWLFLSDQW� SRSXODWLRQ� RQ� WKLV� VXEMHFW�� ,Q� DGGLWLRQ��
GHQWDO�WHFKQLFLDQV�VKRXOG�EH�JLYHQ�PRUH�WUDLQLQJ�LQ�FRPSO\�
LQJ� ZLWK� DQG� DSSO\LQJ� WKH� SUHFDXWLRQV�� DQG� LQVSHFWLRQV�
UHJDUGLQJ�ODERUDWRU\�FRQGLWLRQV�VKRXOG�EH�LQFUHDVHG�
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G�ú�Q�OPHNWHGLU�� 6$56�&R9��� GR÷UXGDQ� WHPDV� YH�
GDPODFÕNODUÕQ�LQKDODV\RQX�\ROX\OD�KÕ]OÕ�ELU�úHNLOGH�LQVDQODU�
DUDVÕQGD� \D\ÕOÕP� J|VWHUPLúWLU�� +�FUH� LoLQH� DQML\RWHQVLQ�
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DWHú�YH�LVKDOGLU��%XQXQOD�ELUOLNWH�KDVWDOÕN�D÷ÕUODúWÕNoD�KLSRN�
VL�� RUJDQ� \HWPH]OL÷L� YH� VHSWLN� úRN� J|]OHQHELOLU� �����
&29,'����WHúKLVL�LoLQ�IDUNOÕ�\|QWHPOHU���NXOODQÕOPDNWDGÕU��
3RO\PHUDVH�&KDLQ�5HDFWLRQ��3&5��WHVWL��VHURORMLN�WHVWOHU�YH�
WÕEEL� J|U�QW�OHPH� \|QWHPOHUL� &29,'���� WDQÕVÕQGD�
NXOODQÕODQ�\|QWHPOHUGLU�

+DVWDOÕ÷ÕQ�WHGDYLVLQGH�ELUoRN�LODo�WHN�EDúÕQD�YH\D�NRPELQH�
úHNLOGH�NXOODQÕOPDNWDGÕU��%X�LODoODUÕQ�X\JXQOX÷XQX�DUDúWÕU�
PDN�LoLQ�G�Q\DGD�SHN�oRN��ONHGH�NOLQLN�oDOÕúPD�\DSÕOPDN�
WDGÕU� ����� 6$56�&R9��� YLU�V�� KÕ]OÕ� PXWDV\RQD� X÷UDPDVÕ�
QHGHQL\OH�NRQWURO�DOWÕQD�DOÕQPDVÕ�JHUHNOLGLU��EX�QRNWDGD�DúÕ�
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'Lú� KHNLPOL÷L� NOLQLNOHULQGH� GHQWDO� WHGDYLOHUGHQ� ND\QDNOÕ�
DHURVROOHULQ�HWUDID�\D\ÕOPDVÕ�YH�RUDO�PXNR]DGD�oRN�VD\ÕGD�
YLU�VH� UDVWODQÕODELOPHVL� QHGHQL\OH� GLú� VD÷OÕ÷Õ� SHUVRQHOOHUL�
YLU�VH� HQ� ID]OD�PDUX]� NDODQ�PHVOHN� JUXSODUÕQGDQGÕU� ������
'Lú�KHNLPOL÷LQGH��GHQWDO�|Oo�OHU�GLú�ODERUDWXYDUÕ�LOH�NOLQLN�
DUDVÕQGD�HQIHNVL\RQ�JHoLú�ND\QD÷ÕQÕQ�|QHPOL�ELU�E|O�P�Q��
ROXúWXUPDNWDGÕU�� +DVWDQÕQ� NDQ� YH� W�N�U�÷�\OH� NRQWDPLQH�
RODQ� |Oo�OHUH� DOoÕODUÕQ� G|N�OPHVL\OH� oDSUD]� HQIHNVL\RQ�
JHoLúL� ROPDNWDGÕU� ������ %X� QRNWDQÕQ� &29,'���� SDQGHPL�
V�UHFLQGH�ROGXNoD�|QHPOL�ROGX÷X�G�ú�Q�OPHNWHGLU�

*�QFHOOL÷LQL�NRUX\DQ�EX�KDVWDOÕN�KDNNÕQGD�GLú�WHNQLV\HQOH��
ULQLQ�ELOJL�ELULNLPLQL��IDUNÕQGDOÕ÷ÕQÕ�YH�J|U�úOHULQL�LQFHOH\HQ�
ELU� DUDúWÕUPD� �ONHPL]GH� KHQ�]� \DSÕOPDPÕúWÕU� YH� G�Q\D�
JHQHOLQGH� GH� VÕQÕUOÕ� VD\ÕGD� DUDúWÕUPD� PHYFXWWXU�� %XQGDQ�
GROD\Õ� EX� oDOÕúPDPÕ]� NHúIHGLFL� DUDúWÕUPD� RODUDN� GL]D\Q�
HGLOPLúWLU��%X�V�UHo�LoHULVLQGH��ONHPL]LQ�W�P�E|OJHOHULQGHNL�
GLú� WHNQLV\HQOHULQLQ� Lú� \R÷XQOX÷XQGDNL� GH÷LúLP�� GLú� WHN��
QLV\HQLQLQ�NHQGLVLQL��KHNLPL�YH�KDVWD\Õ�NRUXPDN�LoLQ�DOGÕ÷Õ�
|QOHPOHU�LQFHOHQHFHNWLU��(OGH�HGLOHQ�EX�ELOJLOHU�ÕúÕ÷ÕQGD�GLú�
ODERUDWXYDUODUÕQGDNL� oDOÕúPD� SODQODPDVÕ� YH� VWHUL��
OL]DV\RQ�GH]HQIHNVL\RQ�X\JXODPDODUÕ�KDNNÕQGD�GLú� WHNQLV��
\HQOHULQH�GR÷UX�ELOJLQLQ�XODúWÕUÕOPDVÕ�KHGHIOHQPHNWHGLU�

GEREÇ ve YÖNTEMLER
%X� oDOÕúPD�$NGHQL]� hQLYHUVLWHVL� 7ÕS� )DN�OWHVL� %LOLPVHO�
$UDúWÕUPDODU� (WLN� .XUXOX� %DúNDQOÕ÷Õ¶QÕQ� ����������� YH�
7�&�� 6D÷OÕN� %DNDQOÕ÷Õ� %LOLPVHO� $UDúWÕUPDODU� .XUXOX¶QXQ�
RQD\Õ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú� +HNLPOL÷L� )DN�OWHVL�
3URWHWLN�'Lú�7HGDYLVL�$QD�%LOLP�'DOÕ¶QGD�\DSÕOPÕúWÕU�

)ZI̫\ÜZUIVÜV�5WLMTQ�
%X� DUDúWÕUPDQÕQ� PRGHOL� ELOJL� HGLQPH\L� YH� NHúIHWPH\L�
DPDoOD\DQ�NHúIHGLFL� DUDúWÕUPD�PRGHOLGLU��%LOLPVHO� DUDúWÕU�
PD�W�UOHUL�NHúIHGLFL��WDQÕPOD\ÕFÕ��DoÕNOD\ÕFÕ�YH�WDKPLQ�HGLFL�
ROPDN� �]HUH� G|UW� oHúLWWLU�� .HúIHGLFL� $UDúWÕUPD�� DUDúWÕU�
PDFÕQÕQ�oRN�D]�PHYFXW�DUDúWÕUPD�oDOÕúPDVÕQD�GD\DQGÕ÷Õ��ELU�
NRQX\X�J�Q� ÕúÕ÷ÕQD�oÕNDUPD\Õ�|Q�J|UHQ�DUDúWÕUPD� W�U�G�U��
$UDúWÕUÕODQ�NRQX�KDNNÕQGD�\HWHUOL� ELOJL� WRSODQGÕNWDQ� VRQUD�
YHULOHU�HNVLN�YH\D�\HWHUVL]�ROVD�GD�JHQHO�GXUXP�KDNNÕQGD�ELU�
SRUWUH� oL]LOLU�� .HúIHGLFL� DUDúWÕUPDODU�� ILNLU�� Lo� J|U�� YH�
KLSRWH]��UHWPH\H�YH�LOJLOHQLOHQ�NRQX�KDNNÕQGD�EDúNDODUÕQÕQ�
\DSWÕNODUÕQÕQ� YH� NHúIHWWLNOHULQLQ� DQODúÕOPDVÕQÕ� VD÷OD\DUDN�
]DPDQGDQ�YH�ND\QDNWDQ� WDVDUUXI� VD÷ODPDNWDGÕU� ������$\QÕ�
]DPDQGD� E�\�N� |OoHNOL� ELU� DUDúWÕUPD� \DSÕOPDGDQ� |QFH�
\DSÕODQ� \R÷XQODúWÕUÕOPÕú� oDOÕúPDODUGÕU�� 3URJUDP� LúOHPOHUL��
KHGHIOHUL�YH�VRQXoODUÕ�KDNNÕQGD�ND\GD�GH÷HU�ELU�EHOLUVL]OLN�
ROGX÷XQGD��NHúIHGLFL�VRUXODUÕ�EHOLUOHPH\H��|Oo�P�\DSÕODUÕQÕ�
VHoPH\H�YH�|QOHPOHU�JHOLúWLUPH\H�\DUGÕPFÕ�ROPDNWD��D\UÕFD�
GDKD�E�\�N�oDOÕúPDODUD�ND\QDNOÕN�HWPHNWHGLU������

)ZI̫\ÜZUILI�S]TTIVÜTIV�IVSM\
$UDúWÕUPDGD�DUDúWÕUPDFÕ�WDUDIÕQGDQ�*RRJOH�IRUPODU��]HULQ�
GHQ�JHOLúWLULOHQ�ELU�DQNHW�NXOODQÕOPÕúWÕU��$QNHW�LNL�E|O�PGHQ�
ROXúPDNWDGÕU��%LULQFL� E|O�PGH� NDWÕOÕPFÕODUD� DLW� �� VRUXGDQ�
ROXúDQ�GHPRJUDILN�ELOJLOHU��LNLQFL�E|O�PGH�LVH�DUDúWÕUPD\D�
DLW� ��� VRUX� \HU� DOPDNWDGÕU�� �(N� ��$QNHW� )RUPX��$QNHWLQ�
7�UNL\H� JHQHOLQGHNL� GLú� WHNQLV\HQOHULQH� XODúWÕUÕOPDVÕ� LoLQ�
H�SRVWD�YH�VRV\DO�PHG\D�JLEL�SODWIRUPODU�NXOODQÕOPÕúWÕU�
øVWDWLNVHO� GH÷HUOHQGLUPH� YHULOHULQ� DQDOL]LQGH� 6366� Y���
�9HUVL\RQ� ������ ,%0� &RUSRUDWLRQ�� $UPRQN�� 1<�� 86$��
LVWDWLVWLN�SDNHW�SURJUDPÕ�NXOODQÕOPÕúWÕU��%D÷ÕPVÕ]�JUXSODUGDNL�
GH÷LúNHQOHULQ�DQDOL]LQGH�NL�NDUH�WHVWL�NXOODQÕOPÕúWÕU��øVWDWLVWLNVHO�
DQODPOÕOÕN�VHYL\HVL�P �������RODUDN�NDEXO�HGLOPLúWLU�

BULGULAR
$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUÕQ� GHPRJUDILN� ELOJLOHUL�
7DEOR� �¶GH� \HU� DOPDNWDGÕU�� .DWÕOÕPFÕODUÕQ� ��¶VL�$NGHQL]��
��¶X�0DUPDUD����¶X�øo�$QDGROX���¶X�.DUDGHQL]���¶L�*�QH\�
GR÷X�$QDGROX���¶VL�'R÷X�$QDGROX�YH��¶VL�(JH�%|OJHVLQGHQ�
NDWÕOPDNWDGÕU�� �$UDúWÕUPD\D�NDWÕODQODUÕQ�GDKD�oRN�$NGHQL]�
YH� 0DUPDUD� %|OJHVLQGHQ� ROGXNODUÕ� J|U�OPHNWHGLU��
.DWÕOÕPFÕODUÕQ� ��¶L� NDGÕQ�� ��¶L� HUNHNWLU�� $UDúWÕUPD\D�
NDWÕODQODUÕQ� ��¶�� ������ \Dú� DUDOÕ÷ÕQGD�� ��¶�� ������ \Dú�
DUDOÕ÷ÕQGD�� ��¶VL� ������ \Dú� DUDOÕ÷ÕQGD�� �¶L� ������ \Dú�
DUDOÕ÷ÕQGD� YH� �¶VL� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X�
J|U�OPHNWHGLU�� .DWÕOÕPFÕODUGDQ� ��¶VL� LON|÷UHWLP�� ��¶VL�
RUWD|÷UHWLP����¶X�|Q�OLVDQV����¶L�OLVDQV�YH���NLúL�OLVDQV�VW��
PH]XQX� ROGX÷X� J|U�OPHNWHGLU�� $UDúWÕUPD\D� NDWÕODQ�
NDWÕOÕPFÕODUGDQ� ��¶L� GLú� SURWH]� WHNQRORMLVL� PHVOHN� \�NVHN�
RNXOXQGD� H÷LWLP� J|UP�úNHQ� ��¶VÕ� GLú� SURWH]� WHNQRORMLVL�
PHVOHN�\�NVHN�RNXOXQGD�H÷LWLP�J|UPHPLúWLU��.DWÕOÕPFÕODU�

GDQ���¶L�|]HO�VHNW|UGH�oDOÕúÕUNHQ���¶VÕ�GHYOHW�NXUXPODUÕQGD�
oDOÕúPDNWDGÕU��$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�ED]Õ�
DQNHW�VRUXODUÕQD�YHUPLú�ROGX÷X�FHYDSODU�7DEOR�����DUDVÕQGD�
J|U�OPHNWHGLU�

Tablo 1.�$UDúWÕUPD\D�NDWÕODQ�NDWÕOÕPFÕODUÕQ�GHPRJUDILN�ELOJLOHUL��

Tablo 2. &29,'���� SDQGHPLVL� VÕUDVÕQGD� GLú� ODERUDWXYDUODUÕ� LoLQ� |QHULOHQ�
NÕODYX]�SURWRNRO��X\JXODPD�GXUXPX�

Tablo 3. &29,'���� SDQGHPLVLQGHQ� |QFH� YH� VRQUD� |Oo�� YH� SURWH]OHUH� WHPDV�
HWPH�ELoLPL

Tablo 4.�&29,'����SDQGHPLVLQGHQ�|QFH�YH�&29,'����SDQGHPLVL�V�UHFLQGH�
NXOODQÕODQ�NRUX\XFX�HNLSPDQODU��D÷Õ]�PDVNHVL��VLSHUOLN��|QO�N��ERQH�

Tablo 5. &29,'����SDQGHPLVLQGHQ�|QFH�YH�SDQGHPL�V�UHFLQGH� ODERUDWXYDUD�
JHOHQ�|Oo��YH�SURWH]OHULQ�GH]HQIHNWH�HGLOPH�GXUXPX

 
Tablo 6. 'Lú�WHNQLV\HQOHULQLQ�&29,'����DúÕVÕ�ROPD�GXUXPODUÕ

<):<1̪5)
&29,'���� SDQGHPLVL� G�Q\D� SRS�ODV\RQXQXQ� KHPHQ� KHU�
NHVLPLQLQ� GDYUDQÕú� YH� UXWLQOHULQGH� GH÷LúLNOLNOHUH� QHGHQ��
ROGX÷X�JLEL�GLú�WHNQLV\HQOHULQL�GH�SVLNRORMLN��VRV\RORMLN�YH�
HNRQRPLN� RODUDN� HWNLOHPLú� YH� oDOÕúPD� G�]HQOHULQGH�
GH÷LúLNOL÷H�QHGHQ�ROPXúWXU��%X�oDOÕúPD�GLú�WHNQLV\HQOHULQLQ�
&29,'����SDQGHPLVL\OH�LOJLOL�J|U�úOHUL���GDYUDQÕú�ELoLPOHUL�
YH� ELOJL� G�]H\OHUL� � KDNNÕQGD� GH÷HUOHQGLUPHGH� EXOXQPDN�
DPDFÕ\OD�\DSÕOPÕúWÕU�

&29,'���� QHGHQL\OH� EXODú� ULVNLQL� RUWDGDQ� NDOGÕUPDN�
DPDFÕ\OD� DQNHW�\|QWHPL�RQOLQH�RODUDN�X\JXODQPÕúWÕU� ������
%|\OHFH�GDKD�ID]OD�YHUL\H�XODúÕOPÕú�YH�oDOÕúPDQÕQ�PDOL\HWL�
G�ú�U�OP�úW�U��

$QNHWLPL]H� NDWÕODQ� NDWÕOÕPFÕODUÕQ� �����¶�� NDGÕQ�� ���¶VL�
HUNHNWLU�� %DKDU� <ROYHUPH]¶LQ� ³6D÷OÕN� dDOÕúDQODUÕQÕQ�
&29,'���� 3DQGHPLVL� 6�UHFLQGH� dDOÕúPD� +D\DWÕQGDQ�
.D\QDNODQDQ�6RUXQODUÕQ�,QFHOHQPHVL´�LVLPOL�oDOÕúPDVÕQGD��
NDGÕQODUÕQ� RUDQÕ������� YH� HUNHNOHULQ� RUDQÕ� ����¶W�U�� øOJLOL�
oDOÕúPDGD�GLú�WHNQLV\HQOL÷L�GDKLO�ROPDN��]HUH�IDUNOÕ�PHVOHN�
JUXSODUÕQGDQ� VD÷OÕN� oDOÕúDQODUÕ� EXOXQPDNWDGÕU� ������ %X�
QHGHQOH�NDWÕOÕPFÕODUÕQ�FLQVL\HW�GD÷ÕOÕPÕQGD�IDUNOÕOÕN�ROGX÷X�
YH� GLú� WHNQLV\HQOL÷L� PHVOH÷LQLQ� HUNHNOHU� DUDVÕQGD� GDKD�
\D\JÕQ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPDPÕ]D� NDWÕODQODUÕQ� �����¶L� ������ \Dú� DUDOÕ÷ÕQGD��
���¶�� ��� \DúÕQGD� YH\D� GDKD� \DúOÕ� ROGX÷X� J|U�OPHNWHGLU��
&LKDW�<ÕOGÕ]¶ÕQ�³'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH� oDOÕúDQ�
GLúKHNLPOHULQLQ� &29,'���� SDQGHPLVLQGHQ� HWNLOHQPH�
G�]H\L´�LVLPOL��oDOÕúPDVÕQGD�NDWÕOÕPFÕODUÕQ����¶L����\DúÕQ�
DOWÕQGD�YH����¶L����\DúÕQGD�YH\D�GDKD�E�\�NW�U�������$NDU�
YH�DUN�������GLú�WHNQLV\HQOHULQLQ�DOÕúNDQOÕNODUÕQÕ�YH�oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� DUDúWÕUPDGD� NDWÕOÕPFÕODUÕQ������¶��
���\DúÕQ�DOWÕQGD�YH������¶VÕ����\DúÕQGD�YH\D�GDKD�E�\�NW�U��
dDOÕúPDODUGD�JHQo�SRS�ODV\RQXQ�DQNHWH�GDKD�oRN�NDWÕOÕP�
J|VWHUGL÷L�J|]OHQPLúWLU�

$UDúWÕUPDPÕ]D� NDWÕODQ� NLúLOHULQ� �����¶VL� LON|÷UHWLP��
�����¶X�RUWD|÷UHWLP�������¶L�|Q�OLVDQV�������¶VL�OLVDQV�YH�
����¶L� OLVDQV�VW��PH]XQXGXU��$\UÕFD�������� RUDQÕQGD� GLú�
SURWH]�PHVOHN�\�NVHN�RNXOX�PH]XQXGXU��$NDU�YH�DUN�������
GLú� SURWH]� WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕQÕ� YH� oDOÕúPD�
E|O�POHULQL� LQFHOHGL÷L� ����� \ÕOÕQGDNL� oDOÕúPDVÕQGD�
NDWÕOÕPFÕODUÕQ������¶�� LON|÷UHWLP�����¶�� RUWD|÷UHWLP����
����¶VÕ�|Q�OLVDQV�PH]XQXGXU��%X�oDOÕúPDGD�������RUDQÕQGD�
GLú� SURWH]� PHVOHN� \�NVHN� RNXOX� PH]XQX� GLú� WHNQLV\HQL�
YDUGÕU�� � %L]LP� oDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ�
H÷LWLP� VHYL\HVLQLQ� GDKD� \�NVHN� ROGX÷X� J|U�OP�ú� YH�
J�Q�P�]GH�GLú�WHNQLV\HQOHULQLQ�H÷LWLP�VHYL\HOHULQLQ�DUWWÕ÷Õ�
VRQXFXQD�YDUÕOPÕúWÕU�

'XUXN� YH� DUN�� ������ ³7�UN� GLú� KHNLPOHULQLQ� &29,'����
SDQGHPLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕ´� LVLPOL�
DQNHW� oDOÕúPDVÕQGD� LQWHUQHW�VRV\DO� PHG\DQÕQ� &29,'����
SDQGHPL�V�UHFLQGH�ELOJL�ND\QD÷Õ�RODUDN�NXOODQÕPÕ��������
oÕNPÕúWÕU�� dDOÕúPDPÕ]GD� LQWHUQHW�VRV\DO� PHG\DQÕQ�
&29,'���� SDQGHPL� V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN�
NXOODQÕPÕ�������� LOH� EHQ]HU� VRQXoODUÕ� RUWD\D� NR\PXúWXU��
$\QÕ� oDOÕúPDGD� ELOLPVHO�PDNDOHOHULQ�&29,'���� SDQGHPL�
V�UHFLQGH� ELOJL� ND\QD÷Õ� RODUDN� NXOODQÕPÕ�������� LOH� \LQH�
EL]LP� oDOÕúPDPÕ]GDNL� ������� RUDQÕ� EHQ]HU� ELU� VRQXoWXU��
$NGHQL]� E|OJHVL�� (JH� E|OJHVL�� 0DUPDUD� E|OJHVL�� *�QH\�
GR÷X� $QDGROX� E|OJHVL� YH� 'R÷X� $QDGROX� E|OJHVLQGHQ�
NDWÕODQ�NDWÕOÕPFÕODU�ELOJL�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�NXOODQPÕúWÕU�����\Dú�YH��]HUL��LONRNXO�PH]XQX��
.DUDGHQL]�YH� øo�$QDGROX�E|OJHVLQGH�\DúD\DQ�NDWÕOÕPFÕODU��
ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�WHOHYL]\RQX�NXOODQPÕúWÕU��
%X� NDWÕOÕPFÕODUÕQ� LQWHUQHW� \HULQH� WHOHYL]\RQX� WHUFLK� HWPH�
VHEHSOHUL� LQWHUQHW� NXOODQÕPÕ� LoLQ� \HWHUOL� ELOJL�� GRQDQÕP�YH�
DOW\DSÕ\D� VDKLS� ROPDPDODUÕ� RODELOLU�� 5RVVDWR� YH� DUN�� �����
&29,'���� SDQGHPL� V�UHFLQGH� %UH]LO\D¶GD� GHQWDO� X\JX�
ODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L� oDOÕúPDGD�� GLú�
KHNLPOL÷LQGH� KDIWDOÕN� Lú� \�N�Q�Q� D]DOGÕ÷Õ� J|U�OP�úW�U��
EL]LP� oDOÕúPDPÕ]GD� GD� &29,'���� SDQGHPL� V�UHFLQGH�
GHQWDO�ODERUDWXYDUODUD�JHOHQ�|Oo��VD\ÕVÕQGD��SDQGHPL�|QFHVL�
JHOHQ� |Oo�� VD\ÕVÕQD� J|UH� D]DOPD� YDUGÕU�� �� oDOÕúPDGD�
SDQGHPL� V�UHFLQGH� GLú� KHNLPOL÷LQLQ� Lú� \�N�QGH� D]DOPD�
ROGX÷X� VRQXFXQX� RUWD\D� NR\PXúWXU�� %XQD� HN� RODUDN�
7\VLąF�0LĞWD�YH�']LHG]LF¶LQ������3RORQ\D
GDNL�&29,'����
VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLPOHULQLQ�WXWXPODUÕ�YH�SURIHV\RQHO�
\DNODúÕPODUÕQÕ�DUDúWÕUGÕ÷Õ�oDOÕúPDGD�KDVWD�VD\ÕODUÕQÕQ�FLGGL�
úHNLOGH�D]DOGÕ÷Õ�EXOXQPXúWXU��øú�\�N�QGHNL�EX�D]DOPDODUÕQ�
VHEHEL�RODUDN�G�Q\DGD�YH�7�UNL\H¶GH�&29,'����SDQGHPLVL�

QHGHQL\OH� DOÕQDQ� |QOHPOHU� NDSVDPÕQGD� DFLO� ROPD\DQ� GLú�
KHNLPOL÷L�X\JXODPDODUÕQÕQ�P�PN�Q�ROGX÷XQFD�HUWHOHQPHVL�
|QHULOHULQLQ�HWNLOL�ROGX÷X�J|U�OPHNWHGLU�

dDOÕúPDPÕ]GD� GLú� WHNQLV\HQOHULQLQ� &29,'���� SDQGHPL�
V�UHFLQGH�GLú� ODERUDWXYDUODUÕQD�|QHULOHQ�SURWRNRO��X\JXOD�
PD�RUDQÕ�������oÕNPÕúWÕU��3UHVFRWW�YH�DUN�������&29,'����
SDQGHPLVLQGH� øQJLOWHUH¶GHNL� VD÷OÕN� oDOÕúDQODUÕ� �]HULQH�
\DSWÕ÷Õ�DQNHW�oDOÕúPDVÕQGD�LVH�EX�RUDQ�������RODUDN�EHOLUWLO�
HUHN� oDOÕúPDPÕ]OD� LOH� EHQ]HU� VRQXoODU� RUWD\D� NR\PXúWXU��
%R]NKRYD� YH� 0XVXUOLHYD¶QÕQ� ����� %XOJDULVWDQ¶GDNL� GLú�
KHNLPL�YH�GLú�WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHU�
LQL� LQFHOHGL÷L� oDOÕúPDVÕQGD� GLú� WHNQLV\HQOHULQLQ� �������
RUDQÕQGD� &29,'���� SDQGHPLVLQH� \|QHOLN� SURWRNROH�
JHoWLNOHUL� VRQXFX� GD� EL]LP� oDOÕúPDPÕ]OD� |UW�úPHNWHGLU��
dDOÕúPDPÕ]GD� H÷LWLP� VHYL\HVL� DUWWÕNoD� NÕODYX]�SURWRNRO�
WDNLEL� \DSÕOPD� RUDQÕQÕQ� DUWWÕ÷Õ� J|U�OG��� $\UÕFD� JHQo�
NDWÕOÕPFÕODUÕQ�\HQL�SURWRNRO��GDKD�oRN�X\JXODGÕ÷Õ�J|U�OG���
'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGD� H÷LWLP� J|UP�ú� RODQ�
NDWÕOÕPFÕODUGD� GD� |QHULOHQ� NÕODYX]X� X\JXODPD� RUDQÕ� GDKD�
\�NVHN�EXOXQGX���

$UDúWÕUPD\D�NDWÕODQ�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�
NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�J|U�OP�úW�U��5RVVDWR�
YH� DUN�� �����&29,'���� SDQGHPL� V�UHFLQGH�%UH]LO\D¶GDNL�
GHQWDO� X\JXODPDODUGDNL� GH÷LúLNOLNOHUL� GH÷HUOHQGLUGL÷L�
oDOÕúPDQÕQ�� %ODFNKDOO� YH� DUN�� ����� &29,'���� VDOJÕQÕ�
VÕUDVÕQGD� DFLO� PDNVLOORIDVL\DO� KL]PHWOHULQ� VD÷ODQPDVÕQÕ�
GH÷HUOHQGLUGL÷L�oDOÕúPDQÕQ�YH�6DKX�YH�DUNDGDúODUÕQÕQ������
&29,'���¶XQ�+LQGLVWDQ
GDNL�RUWRSHGL�FHUUDKODUÕ��]HULQGH�
NL� HWNLVLQL� DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQÕQ� VRQXoODUÕQGD�
SDQGHPL�VRQUDVÕQGD�NRUX\XFX�HNLSPDQ�NXOODQÕPÕQGD�DUWÕú�
WHVSLW�HGLOPLúWLU��6D÷OÕN�DODQÕQÕQ�IDUNOÕ�EUDQúODUÕQGD�SDQGHPL�
VRQUDVÕ� NRUX\XFX� HNLSPDQ� NXOODQÕPÕQÕQ� DUWWÕ÷Õ� VRQXFXQD�
XODúÕOPÕúWÕU���

$UDúWÕUPD\D�NDWÕODQ�GLú� WHNQLV\HQOHUL�&29,'����SDQGHPL�
V�UHFLQGH� NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕ�
NRUX\XFXOXN� EDNÕPÕQGDQ� ������ RUDQÕQGD� \HWHUOL�� ������
RUDQÕQGD�NÕVPHQ�\HWHUOL�������RUDQÕQGD�LVH�\HWHUVL]�EXOGXN�
ODUÕQÕ�EHOLUWWLOHU��0DIILD�YH�DUN�������G�Q\D�JHQHOLQGHNL�oHQH�
FHUUDKODUÕQD� \|QHOLN� RODUDN� \DSPÕú� ROGXNODUÕ� oDOÕúPDGD�
NRUX\XFX� HNLSPDQODUÕQ� \HWHUOL� � � J�YHQLOLUOLNWH� ROGX÷XQX�
G�ú�QHQ�NDWÕOÕPFÕODUÕQ�RUDQÕ������¶W�U��7DEDK�YH�DUN�������
&29,'����SDQGHPLVL� VÕUDVÕQGD�NLúLVHO�NRUX\XFX�HNLSPDQ�
YH� \R÷XQ� EDNÕP� �QLWHVLQGH� VD÷OÕN� oDOÕúDQÕ� J�YHQOL÷LQL�
DUDúWÕUGÕ÷Õ� DQNHW� oDOÕúPDVÕQGD� NDWÕOÕPFÕODUÕQ� �� ��¶��
NXOODQGÕNODUÕ� NLúLVHO� NRUX\XFX� HNLSPDQODUÕQ� NHQGLOHULQL�
NRUXGX÷XQD� J�YHQGLNOHULQL�� ���¶�� HPLQ� ROPDGÕNODUÕQÕ�
ELOGLUPLúWLU� .DWÕOÕPFÕODU� VD÷OÕN� DODQÕQÕQ� IDUNOÕ� NROODUÕQGD�
oDOÕúPDNWDGÕUODU� EXQXQOD� ELUOLNWH� NRUX\XFX� HNLSPDQODUD�
J�YHQ�RUDQÕ�EHQ]HUOLN�J|VWHUPHNWHGLU��dDOÕúPDPÕ]D�NDWÕODQ�
GLú� WHNQLV\HQOHULQLQ� ODERUDWXYDUODUÕQD�JHOHQ�|Oo��YH�SURWH�
]OHUL�SDQGHPLGHQ�|QFH�������YH�SDQGHPLGHQ�VRQUD�������
RUDQÕQGD�GH]HQIHNWH�HWWLNOHUL�J|U�OG��D\UÕFD��UHWLOHQ�SURWH�
]OHUL�NOLQLNOHUH�J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH�RUDQODUÕ�
SDQGHPL�|QFHVL�������YH�SDQGHPL�VRQUDVÕ�������EXOXQGX��
dDOÕúPDPÕ]GD�GLú�WHNQLV\HQOHULQLQ�SDQGHPLGHQ�VRQUD�|Oo��

YH� SURWH]OHULQ� GH]HQIHNVL\RQXQD� GDKD� oRN� GLNNDW� HWWLNOHUL�
J|U�OP�úW�U��dDOÕúPDPÕ]GD�H÷LWLP�VHYL\HVL�DUWWÕNoD�GH]HQ�
IHNVL\RQD�GDKD�oRN�GLNNDW�HGLOGL÷L�J|U�OP�úW�U��%R]NKRYD�
YH�0XVXUOLHYD¶QÕQ������%XOJDULVWDQ¶GDNL�GLú�KHNLPL�YH�GLú�
WHNQLV\HQOHULQLQ�&29,'����LOH�LOJLOL�J|U�úOHULQL�LQFHOHGL÷L�
oDOÕúPDVÕQGD�|Oo��YH�SURWH]OHUL�GH]HQIHNWH�HWPH�RUDQODUÕ�GLú�
KHNLPOHULQGH� ������� YH� GLú� WHNQLV\HQOHULQGH� �������
EXOXQPXúWXU��%X�VRQXo�oDOÕúPDPÕ]OD�IDUNOÕOÕN�J|VWHUPHNWH�
GLU�� %XQXQ� VHEHEL� �ONHOHU� DUDVÕQGDNL� VRV\DO� YH� N�OW�UHO�
IDUNOÕOÕNODU�RODELOLU��0XWOX�YH�$NEXOXW¶XQ�������³$÷Õ]�YH�'Lú�
6D÷OÕ÷Õ� 3URJUDPÕ� g÷UHQFLOHULQLQ� YH� 'Lú� +HNLPL�
<DUGÕPFÕODUÕQÕQ� <HQL� .RURQDYLU�V� �&29,'����� %LOJL� YH�
$OJÕODUÕ´� LVLPOL� oDOÕúPDVÕQGD� NDWÕOÕPFÕODU������� RUDQÕQGD�
RUWDP�YH�\�]H\�GH]HQIHNVL\RQX�\DSWÕNODUÕQÕ�V|\OHPLúWLU��EX�
VRQXo�EL]LP�oDOÕúPDPÕ]OD�EHQ]HUOLN�J|VWHUPHNWHGLU�

dDOÕúPDPÕ]GD� NDWÕOÕPFÕODU� ODERUDWXYDUD� JHOHQ� |Oo�� YH�
SURWH]OHUOH� &29,'���� HQIHNVL\RQXQXQ� GLú� WHNQLV\HQLQH�
������ RUDQÕQGD� EXODúDELOHFH÷LQL�������� RUDQÕQGD� EXODúD�
PD\DFD÷ÕQÕ� YH� ������ RUDQÕQGD� EX� NRQXGD� ELOJLOHUL�
ROPDGÕ÷ÕQÕ�V|\OHPLúWLU��<DSÕODQ�oDOÕúPDODUGD�|Oo��YH�SURWH�
]OHULQ�oDSUD]�HQIHNVL\RQ�JHoLúLQH�VHEHS�RODELOHFH÷L�J|VWHU�
LOPLúWLU� ���������dDSUD]� HQIHNVL\RQ�NRQXVXQGD�GLú� WHNQLV��
\HQOHULQLQ�\HWHUOL�ELOJL\H�VDKLS�ROPDGÕ÷ÕQÕ�G�ú�QPHNWH\L]�
6HNKVDULD� YH� DUN�� ����� &29,'���� VDOJÕQÕ� VRQUDVÕ� SURWH]�
SUDWL÷LQGH�GH÷LúHQ�SDUDGLJPD� LVLPOL� oDOÕúPDVÕQGD�GLú� WHN��
QLV\HQOHULQLQ�HOGLYHQ�NXOODQPDVÕ�JHUHNWL÷L�YH�KHU�LúOHPGHQ�
VRQUD� HOGLYHQOHULQL� GH÷LúWLUPHOHUL� JHUHNWL÷L� EHOLUWLOPLúWLU��
%L]LP�oDOÕúPDPÕ]D�NDWÕODQ� GLú� WHNQLV\HQOHULQGHQ������¶X�
SDQGHPLGHQ� |QFH� HOGLYHQ� WDNÕ\RUNHQ� SDQGHPL� VRQUDVÕ� EX�
RUDQ� �����¶\H� oÕNPÕúWÕU�� (OGLYHQ� GH÷LúWLUPH� RUDQÕ� LVH�
�����¶GHQ�������¶H�\�NVHOPLúWLU��'XUXN�YH�DUN�������7�UN�
GLú� KHNLPOHULQLQ� &29,'���� SDQGHPLVLQGH� GXUXP� YH�
GDYUDQÕúODUÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� NDWÕOÕPFÕODUÕQ� �������
RUDQÕQGD� HOGLYHQ� WDNWÕNODUÕ� J|U�OP�úW�U�� dDOÕúPDPÕ]GD�
HOGLYHQ� WDNPD�RUDQÕQÕQ�GDKD�G�ú�N�oÕNPD�QHGHQL�GLú� WHN��
QLV\HQOHULQLQ� KDVWDODUD� GLUHNW� WHPDV� HWPHPHVL� QHGHQL\OH�
GDKD�D]�NRUXQPD�LKWL\DFÕ�KLVVHWPHOHUL�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� NDWÕOÕPFÕODUGDQ� �����¶VÕ� SDQGHPL\H�
NLúLVHO�RODUDN�X\XP�VD÷ODGÕ÷ÕQÕ�������¶VÕ�GX\JXVDO�RODUDN�
VWUHV�DOWÕQGD�KLVVHWWL÷LQL�������¶L�SDQGHPLGHQ�KLoELU�úHNLOGH�
HWNLOHQPHGL÷LQL�������¶��SDQGHPL\H�PHVOHNL�RODUDN�X\XP�
VD÷ODGÕ÷ÕQÕ�������¶L�]LKLQVHO�RODUDN�VWUHV�DOWÕQGD�KLVVHWWL÷LQL�
YH� �����¶�� PHVOH÷LQH� GHYDP� HWPHQLQ� NHQGLOHULQH� ULVN�
ROXúWXUGX÷XQX�V|\OHPLúWLU��3DQGHPLQLQ�UXK�VD÷OÕ÷ÕQD�HWNLOH�
ULQL�GH÷HUOHQGLUHQ�ELU�oDOÕúPDGD�&29,'����KDNNÕQGD�ELOJL�
\HWHUVL]OL÷L�� NDUDQWLQD� V�UHOHUL�� HQIHNWH� ROPD� NRUNXVX��
HNRQRPLN�VÕNÕQWÕODU��oDOÕúPD�RUWDPÕQÕQ�\HWHUVL]�GH]HQIHNVL�
\RQX� JLEL� QHGHQOHULQ� NLúLOHUL� ROXPVX]� \|QGHQ� HWNLOHGL÷L�
EHOLUWLOPLúWLU�������6D÷OÕN�oDOÕúDQODUÕQÕQ��YLU�VH�NDOPD�PDUX]�
LKWLPDOLQLQ� GDKD� oRN� ROPDVÕ�� � � IDUNOÕ� J|UHYOHQGLUPHOHU� YH�
HNRQRPLN�VRUXQODU�JLEL�QHGHQOHUGHQ�GROD\Õ�&29,'���¶GDQ�
HQ�oRN�HWNLOHQHQ�PHVOHN�JUXEX�ROGX÷X�ELOGLULOPLúWLU������
  
$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� GHQWDO� PDWHU\DO� WHPLQL� NRQXVXQGD� ��
����¶VLQLQ� SUREOHP� \DúDGÕ÷Õ� J|U�OG��� %UDU� YH� DUN�� ������

$%'¶GH� &29,'���� SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL�
H÷LWLP��]HULQGHNL�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕ��
QGD� EX� RUDQ� ������ RODUDN�� %DQVDO� YH� DUN�� ����� .X]H\�
+LQGLVWDQ¶GD� &29,'���� VDOJÕQÕ� VÕUDVÕQGD� GLú� KHNLPOHUL�
�]HULQH� \DSPÕú� ROGX÷X� oDOÕúPDGD� EX� RUDQ� ���� RODUDN��
'XUXN�YH�DUN�������7�UN�GLú�KHNLPOHULQLQ�&29,'����SDQGH�
PLVLQH� NDUúÕ� NOLQLN� WXWXP� YH� GDYUDQÕúODUÕQÕQ� DUDúWÕUÕOGÕ÷Õ�
DQNHW� oDOÕúPDVÕQGD�EX�RUDQ��������RODUDN��$WKH\�YH� DUN��
�����&29,'����VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�
HWNLVLQL� EHOLUOHPH\H� \DUGÕPFÕ� ROPDN� LoLQ� RUWRSHGLVWOHU�
�]HULQGH� \DSÕODQ� DQNHW� oDOÕúPDVÕQGD� LVH� EX� RUDQ� ������
RODUDN� EXOXQPXúWXU�� 6D÷OÕN� DODQÕQÕQ� IDUNOÕ� EUDQúODUÕQGD�
PHGLNDO��U�QOHULQ�WHPLQL�QRNWDVÕQGD�RUWDN�ELU�VRUXQ�ROGX÷X�
J|U�OP�úW�U��%X�GXUXP�SDQGHPL� V�UHFLQGH�N�UHVHO� WLFDUHW�
\ROODUÕQÕQ�NDSDQPDVÕQGDQ�GROD\Õ�PHGLNDO�PDWHU\DO�WHPLQL�
QLQ�NÕVÕWODQPDVÕQGDQ�ND\QDNOÕ�ROGX÷X�G�ú�Q�OHELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH������¶XQXQ� D\OÕN� JHOLUOHULQGH� D]DOPD�
ROGX÷X�� �����¶LQLQ� D\OÕN� JHOLULQGH� GH÷LúPH� ROPDGÕ÷Õ�
J|U�O�UNHQ� D\OÕN� JHOLULQGH� DUWÕú� RODQ� GLú� WHNQLV\HQL� VD\ÕVÕ�
������ J|]OHQGL�� 7HIHUD� YH� DUN�� ����� 'Lú� KHNLPOHULQLQ�
&29,'���
D�\|QHOLN�ELOJL��WXWXP�YH�X\JXODPDODUÕQÕ�LQFHOH�
GL÷L� oDOÕúPD� LOH� %UDU� YH� DUN�� ����� $%'¶GH� &29,'����
SDQGHPLVLQLQ� D÷Õ]� YH� oHQH� FHUUDKLVL� H÷LWLP� SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� GD� D\OÕN� JHOLUGH� EHQ]HU� RUDQODUGD� D]DOPD� J|U�OG��� %X�
GXUXPXQ� VHEHEL� RODUDN� SDQGHPL� V�UHFLQGH� HN� NLúLVHO�
NRUX\XFX� HNLSPDQ� YH� GH]HQIHNVL\RQ� |QOHPOHULQLQ�
DOÕQPDVÕQÕQ� JHWLUPLú� ROGX÷X� PDGGL� \�N� LOH� J�QO�N� KDVWD�
VD\ÕVÕQÕQ�D]DOPDVÕ�YH�JHOLU�JHWLULFL�KDVWD�KL]PHWOHULQ�\HULQH�
JHWLULOHPHPHVLQH�ED÷OÕ�RODUDN�GLú�ODERUDWXYDUODUÕQÕQ�PDGGL�
VRUXQODUOD�NDUúÕODúPDVÕ�ROGX÷X�G�ú�Q�OPHNWHGLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGH� �����¶LQLQ� NXUXPXQGDNL� SHUVRQHO�
VD\ÕVÕQGD� D]DOPD� ROGX÷XQX� EHOLUWWL÷L� J|U�OG��� .DPX�
NXUXOXúODUÕQGD� oDOÕúDQ� GLú� WHNQLV\HQOHULQGH� EX� RUDQ� GDKD�
\�NVHN�oÕNPÕúWÕU���0DIILD�YH�DUN�������&29,'���¶XQ�HWNLVL�
QL� LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�����RODUDN�J|VWHULOPLúWLU��
%UDU�YH�DUN�������&29,'����SDQGHPLVLQLQ�H÷LWLP�SURJUDP�
ODUÕ� �]HULQGHNL� HUNHQ� HWNLOHULQL� GH÷HUOHQGLUHQ� DQNHW�
oDOÕúPDVÕ��$OOHYL�YH�DUN�������&29,'����HWNLVLQL�LQFHOHGL÷L�
DQNHW�oDOÕúPDVÕ�YH�$WKH\�YH�DUN�������&29,'����VDOJÕQÕQÕQ�
KDVWD� EDNÕPÕ� �]HULQGHNL� N�UHVHO� HWNLVLQL� LQFHOHGL÷L� DQNHW�
oDOÕúPDVÕQGD�GD�SHUVRQHO�VD\ÕVÕQGD�D]DOPD�EXOXQGX��3HUVR�
QHO�VD\ÕVÕQGDNL�D]DOPDQÕQ�VHEHEL�RODUDN�GLú�WHNQLV\HQOHUL�GH�
GDKLO� ROPDN� �]HUH� GL÷HU� ELUoRN� VD÷OÕN� SHUVRQHOLQLQ�
&29,'���� SDQGHPLVL� V�UHFLQGH� IDUNOÕ� J|UHYOHUGH� GH÷HU�
OHQGLULOPHVL�� HVQHN� PHVDL� oDOÕúPD� PRGHOLQH� JHoLOPHVL� YH�
PDGGL� VÕNÕQWÕODUGDQ� ND\QDNOÕ� RODUDN� LúWHQ� oÕNDUWPDODUÕQ�
HWNLOL�ROPDVÕ�RODELOLU�

&29,'���� SDQGHPL� V�UHFLQGH�&29,'���� HQIHNVL\RQXQX�
WDUDPDN� YH\D� WHúKLV� NR\PDN� LoLQ� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ������¶VLQGHQ� V�U�QW�� YH� �� YH\D�57�3&5�
|UQHNOHUL� DOÕQGÕ÷Õ� J|U�OG��� 0DIILD� YH� DUN�� ������
&29,'���
XQ�HWNLVLQL�LQFHOHGL÷L�oDOÕúPDGD�EX�RUDQ�������

RODUDN�ND\GHGLOPLúWLU��%UDU�YH�DUN�������H÷LWLP�SURJUDPODUÕ�
�]HULQGHNL�HUNHQ�HWNLOHULQL�GH÷HUOHQGLUHQ�DQNHW�oDOÕúPDVÕQ�
GD� EX� RUDQ������� RODUDN� EHOLUWLOPLúWLU��$OKDM� YH� DUN�� ������
G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQODUÕQÕQ�&29,'���
D�EDNÕú�
DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH� EX� RUDQ� ������ RODUDN�
VDSWDQPÕúWÕU�� %L]LP� oDOÕúPDPÕ]ÕQ� SDQGHPLQLQ� GDKD� JHo�
HYUHVLQGH�\DSÕOPDVÕQGDQ�GROD\Õ�VRQXoODU�DUDVÕQGD�E|\OH�ELU�
IDUN�ROGX÷X�G�ú�Q�OPHNWHGLU�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ� �����¶VLQH� &29,'���� SR]LWLI� WDQÕVÕ�
NRQXOGX÷X� J|U�úP�úW�U�� $OOHYL� YH� DUN�� ����� øWDO\D
GD�
&29,'���� VDOJÕQÕQÕQ� PDNVLOORIDVL\DO� FHUUDKL\H� HWNLVLQL�
LQFHOHGL÷L�DQNHW�oDOÕúPDVÕ�LOH�$WKH\�YH�DUN�������&29,'����
VDOJÕQÕQÕQ�KDVWD�EDNÕPÕ��]HULQGHNL�N�UHVHO�HWNLVLQL�EHOLUOHP�
H\H�\DUGÕPFÕ�ROPDN�LoLQ�$PHULNDQ�.DOoD�YH�'L]�&HUUDKODUÕ�
'HUQH÷L
QH�ED÷OÕ� XOXVODUDUDVÕ� ���RUWRSHGL� FHUUDKÕ� �]HULQGH�
\DSÕODQ�DQNHW�oDOÕúPDVÕQGD�EX�RUDQ����RODUDN�ND\GHGLOP�
LúWLU��$OKDM�YH�DUN��������G�Q\D�oDSÕQGD�Q|URúLU�UML�DVLVWDQ�
ODUÕQÕQ�&29,'���
D�EDNÕú� DoÕVÕQÕ� LQFHOHGL÷L� oDOÕúPDGD� LVH�
EX�RUDQ������RODUDN�EHOLUWLOPLúWLU��%L]LP�oDOÕúPDPÕ]�SDQGH�
PLQLQ� GDKD� JHo� HYUHVLQGH� YH� RPLFURQ� JLEL� KÕ]OÕ� \D\ÕOÕP�
J|VWHUHQ�YDU\DQWODUÕQ�ROGX÷X�G|QHPGH�\DSÕOGÕ÷Õ�LoLQ�SR]LWLI�
WDQÕ�RUDQÕQÕQ�\�NVHN�ROGX÷X�VRQXFXQD�YDUÕODELOLU�

dDOÕúPDPÕ]D� NDWÕODQ� GLú� WHNQLV\HQOHUL� ������ RUDQÕQGD� ��
GR]��������RUDQÕQGD���GR]��������RUDQÕQGD���GR]�YH��������
RUDQÕQGD� KLo� DúÕ� ROPDPÕúWÕU�� $úÕODQPD� RUDQODUÕ� |]HOOLNOH�
'R÷X�$QDGROX�YH�*�QH\GR÷X�$QDGROX�E|OJHVLQGH�ROGXNoD�
\HWHUVL]�ROGX÷X�J|U�OP�úW�U��<DSÕODQ�oDOÕúPDODUGD� ��������
DúÕODUÕQ�NRUX\XFXOX÷X�LoLQ�HQ�D]���GR]�JHUHNWL÷L�EXOXQPXú�
WXU�� $úÕ� RUDQODUÕQ� \HWHUVL]� ROPDVÕQÕQ� QHGHQOHUL� DUDVÕQGD��
DúÕQÕQ� \DQ� HWNLOHULQGHQ� NRUNXOPDVÕ� YH� |]HOOLNOH� 'R÷X�
$QDGROX� YH� *�QH\GR÷X� $QDGROX� E|OJHVLQGHNL�
NDWÕOÕPFÕODUÕQ�DúÕQÕQ�ID\GDODUÕ�KDNNÕQGD�\HWHUOL�ELOJL\H�VDKLS�
ROPDPDODUÕ�RODELOLU�

$UDúWÕUPD\D� NDWÕODQ� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL�V�UHFLQGH������¶VLQLQ�&29,'����V�UHFL\OH�ELUOLN�
WH�YHUGLNOHUL�KL]PHWLQ��FUHWLQLQ�DUWPDVÕ�JHUHNWL÷L�EHOLUWLOGL��
%DQVDO�YH�DUN�������&29,'����VDOJÕQÕ�VÕUDVÕQGD�GLú�KHNLP�
OHUL��]HULQH�\DSPÕú�ROGX÷X�oDOÕúPD�LOH�0DIILD�YH�DUN�������
&29,'���
XQ�PDNVLOORIDVL\DO�FHUUDKL�X\JXODPDVÕQD�HWNLVL�
QL� LQFHOHGL÷L� oDOÕúPDGD� GHQWDO� WHGDYL� �FUHWOHULQLQ� DUWPDVÕ�
JHUHNWL÷L�EHOLUWLOGL�

&29,'���� SDQGHPL� V�UHFLQGH� DUDúWÕUPD\D� NDWÕODQ� GLú�
WHNQLV\HQOHULQLQ�����¶XQXQ�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�&29,'����
SDQGHPL� V�UHFL� \|QHWLPLQL� oRN� EDúDUÕOÕ� EXOGX÷X��
�����¶VÕQÕQ� EDúDUÕOÕ� EXOGX÷X�� �����¶VÕQÕQ� ILNULQLQ�
ROPDGÕ÷Õ�������¶LQLQ�EDúDUÕVÕ]�EXOGX÷X�YH�����¶XQXQ� LVH�
oRN� EDúDUÕVÕ]� EXOGX÷X� J|U�OG��� %RVWDQ� YH� DUN�� �����
&29,'���� SDQGHPLVLQLQ� 7�UN� WRSOXPXQD� HWNLVLQL� GH÷HU�
OHQGLUGL÷L� oDOÕúPDGD� 7�UN� KDONÕQÕQ� &29,'���� LOH�
P�FDGHOHGH�GHYOHWLQ�DOPÕú�ROGX÷X�NDUDUODUÕQ�GR÷UX�ROGX÷X�
YH�7�UNL\H¶QLQ�VDOJÕQOD�P�FDGHOHGH�EDúDUÕOÕ��ONHOHU�DUDVÕQ�
GD� \HU� DOGÕ÷Õ� EHOLUWPLúWLU�� dDOÕúPDPÕ]ÕQ� VRQXoODUÕQÕQ� EX�
oDOÕúPD\OD�WDP�RODUDN�|UW�úPHPHVLQLQ�QHGHQL�SDQGHPLQLQ�

LOHUOH\HQ�DúDPDODUÕQGD�VD÷OÕN�EDNDQOÕ÷ÕQÕQ�|QOHPOHUL�D]DOW�
PDVÕ�VRQXFX�YDND�VD\ÕODUÕQGDNL�DUWÕú�RODUDN�G�ú�Q�OHELOLU�

%X�oDOÕúPDQÕQ�HQ�|QHPOL�OLPLWDV\RQX�ELU�NHúIHGLFL�oDOÕúPD�
ROPDVÕGÕU��.HúIHGLFL�DUDúWÕUPDODU��DUDúWÕUPDFÕQÕQ�ID]OD�ELOJL�
VDKLEL� ROPDGÕ÷Õ� NRQXODUÕ� LQFHOHGL÷L� \D� GD� DUDúWÕUPD�
NRQXVXQXQ�J|UHFH�\HQL�ROGX÷X�GXUXPODUGD�\DSÕODQ�DUDúWÕU�
PDODUGÕU�� dDOÕúPDPÕ]� GLú� WHNQLV\HQOHULQLQ� &29,'����
SDQGHPL� V�UHFLQGHNL� GDYUDQÕúODUÕQÕ�� J|U�úOHULQL�� ELOJL�
G�]H\OHULQL� YH�SDQGHPLGHQ�QDVÕO� HWNLOHQGLNOHUL� NRQXVXQGD�
EXQGDQ�VRQUD�\DSÕODFDN�oDOÕúPDODU�LoLQ�ND\QDNOÕN�HGHFHNWLU��
%X� NRQXGD� GDKD� ID]OD� NDWÕOÕPFÕ� SRS�ODV\RQXQXQ� ROGX÷X��
GDKD�NDSVDPOÕ�oDOÕúPDODUD�LKWL\Do�YDUGÕU��

%�W�Q�EX�YHULOHU�&29,'���¶XQ�GLú�WHNQLV\HQOHULQL�SHN�oRN�
\|QGHQ�HWNLOHGL÷LQL�J|VWHUPHNWHGLU��3DQGHPL\OH�ELUOLNWH�GLú�
WHNQLV\HQOHULQLQ� JHQHO� RODUDN� oDOÕúPD� DOÕúNDQOÕNODUÕQÕ�
GH÷LúWLUGL÷L��GH]HQIHNVL\RQD�GDKD�oRN�|QHP�YHUGL÷L��NLúLVHO�
NRUX\XFX� HNLSPDQ� NXOODQÕPÕQGD� DUWÕú� ROGX÷X� YH� HOGLYHQ�
NXOODQÕPÕQD�GLNNDW�HWWL÷L�J|U�OP�úW�U�

$\UÕFD��&29,'���¶XQ�NDWÕOÕPFÕODUÕ�HNRQRPLN�RODUDN�ROXP�
VX]� HWNLOHGL÷L�� SVLNRORMLN� RODUDN� ]RUODGÕ÷Õ� YH� oR÷X�
NDWÕOÕPFÕQÕQ�SDQGHPL\H�X\XP�VD÷OD\DPDGÕ÷Õ�J|U�OP�úW�U��
9LU�VH�NDUúÕ�DOÕQPDVÕ�JHUHNHQ�NRUX\XFX�|QOHPOHU�YH�DúÕODQ�
PD� LOH� SDQGHPLQLQ� VRQD� HUHFH÷L� J�QOHULQ� oRN� X]DNWD�
ROPDGÕ÷ÕQÕ��PLW�HWPHNWH\L]��
 
SONUÇ
dDOÕúPDPÕ]GD� LVWDWLVWLNVHO� RODUDN� DQODPOÕ� EXOJXODU�
úXQODUGÕU�
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��

��

.DUDOÕ�5��YH�hVW�Q�g�$NG�'Lú�+HN�'�����������

��

<D]DU�.DWNÕODUÕ��
)LNLU� �� g�h��� 9HUL� 7RSODQPDVÕ� YH�YH\D� øúOHPHVL� ±� 5�.���
$QDOL]� YH�YH\D�<RUXP� �� g�h��� 5�.�� /LWHUDW�U� 7DUDPDVÕ� ��
g�h���5�.��<D]Õ\Õ�<D]DQ�±�5�.���(OHúWLUHO�øQFHOHPH���g�h�

dÕNDU�dDWÕúPDVÕ��
<D]DUODUÕQ�EH\DQ�HGHFHN�oÕNDU�oDWÕúPDVÕ�\RNWXU�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�

(WLN�.XUXO�2QD\Õ�
%X� DUDúWÕUPD�� LOJLOL� W�P� XOXVDO� G�]HQOHPHOHUH�� NXUXPVDO�
SROLWLNDODUD� YH�+HOVLQNL� %LOGLUJHVLQLQ� LONHOHULQH� X\JXQGXU�
YH�$NGHQL]�hQLYHUVLWHVL�7ÕS�)DN�OWHVL�(WLN�.XUXOX�WDUDIÕQ�
GDQ�RQD\ODQPÕúWÕU��RQD\�QXPDUDVÕ���������.$(.�������

 

��

��

��

'Lú� SURWH]� PHVOHN� \�NVHN� RNXOXQGDQ� PH]XQ� RODQ� GLú�
WHNQLV\HQOHUL� SDQGHPL� V�UHFLQGH� SURWH]OHUL� NOLQLNOHUH�
J|QGHUPHGHQ�|QFH�GH]HQIHNWH�HWPH\H�GDKD�oRN�GLNNDW�
HWPLúOHUGLU��$\QÕ� ]DPDQGD� SDQGHPLGHQ� |QFH� ODERUDWX�
YDUODUÕQD� JHOHQ� |Oo�� YH� SURWH]OHUL� GH]HQIHNWH� HWPH�
RUDQODUÕ�GDKD�oRNWXU�

7�UNL\H¶GH�\DúD\DQ�GLú�WHNQLV\HQOHUL�&29,'����VDOJÕQÕ�
V�UHFLQGH�ELOJL�DOPD�ND\QD÷Õ�RODUDN�HQ�oRN�LQWHUQHW�VR�
V\DO�PHG\D\Õ�WHUFLK�HWPLúWLU�

(OGH� HGLOHQ� YHULOHU� ÕúÕ÷ÕQGD� 7�UNL\H¶GH� \DúD\DQ� GLú�
WHNQLV\HQOHUL� SDQGHPL� |QFHVL� YH� SDQGHPL� VRQUDVÕQGD�
NRUX\XFX�HNLSPDQ�RODUDN�HQ�oRN�VLSHUOLN� WHUFLK�HWPLú��
OHUGLU�



7RQJ�=�'��7DQJ�$��/L�.�)��/L�3��:DQJ�+�/��<L�
-�3��3RWHQWLDO� SUHV\PSWRPDWLF� WUDQVPLVVLRQ�RI�
VDUV�FRY���� =KHMLDQJ� 3URYLQFH�� &KLQD�� ������
(PHUJ�,QIHFW�'LV���������������

/DL�&�&��6KLK�7�3��.R�:�&��7DQJ�+�-��+VXHK�
3�5�� 6HYHUH� DFXWH� UHVSLUDWRU\� V\QGURPH�
FRURQDYLUXV� �� �VDUV�FRY���� DQG� FRURQDYLUXV�
GLVHDVH�������&RYLG������WKH�HSLGHPLF�DQG�WKH�
FKDOOHQJHV�� ,QW� -� $QWLPLFURE� $JHQWV��
���������������

6KHUHHQ� 0�� .KDQ� 6�� .D]PL� $�� %DVKLU� 1��
6LGGLTXH�5��&RYLG���� LQIHFWLRQ��RULJLQ�� WUDQV�
PLVVLRQ��DQG�FKDUDFWHULVWLFV�RI�KXPDQ�FRURQD�
YLUXVHV��-�$GY�5HV�������������

:DOOV� $�� 3DUN� <�-�� 7RUWRULFL� 0�� :DOO� $��
0FJXLUH�$��9HHVOHU�'��6WUXFWXUH��IXQFWLRQ��DQG�
DQWLJHQLFLW\�RI� WKH� VDUV�FRY��� VSLNH�JO\FRSUR�
WHLQ��&HOO�������������������(��

*XR�<�5��&DR�4�'��+RQJ�=�6��7DQ�<�<��&KHQ�
6�'�� -LQ� +�-�� 7KH� RULJLQ�� WUDQVPLVVLRQ� DQG�
FOLQLFDO�WKHUDSLHV�RQ�FRURQDYLUXV�GLVHDVH������
�&RYLG����� RXWEUHDN±DQ� XSGDWH� RQ� WKH� VWDWXV��
0LO�0HG�5HV��������������

*XDQ�:�-��1L�=�<��+X�<��/LDQJ�:�+��2X�&�4��
+H�-�;��&OLQLFDO�FKDUDFWHULVWLFV�RI�FRURQDYLUXV�
GLVHDVH� ����� LQ� &KLQD�� 1� (QJO� -� 0HG��
�����������������

6DQGHUV�-��0RQRJXH�0��-RGORZVNL�7��&XWUHOO�-��
3KDUPDFRORJLF� WUHDWPHQWV� IRU� FRURQDYLUXV�
GLVHDVH� ����� �FRYLG������ D� UHYLHZ�� -DPD��
�����������������

&OHYH� 0�� :KDW� WKH� OLJKWQLQJ�IDVW� TXHVW� IRU�
FRYLG� YDFFLQHV� PHDQV� IRU� RWKHU� GLVHDVHV��
1DWXUH�����������

&DOODZD\�(��7KH�UDFH�IRU�FRURQDYLUXV�YDFFLQHV��
D�JUDSKLFDO�JXLGH��1DWXUH�������������

;X�+��=KRQJ�/��'HQJ�-��3HQJ�-��'DQ�+��=HQJ�
;�� +LJK� H[SUHVVLRQ� RI� DFH�� UHFHSWRU� RI�
�����QFRY� RQ� WKH� HSLWKHOLDO� FHOOV� RI� RUDO�
PXFRVD��,QW�-�2UDO�6FL��������������

$O� 0RUWDGL� 1�� $O�.KDWLE� $�� $O]RXEL� .��
.KDERXU�2��'LVLQIHFWLRQ�RI�GHQWDO�LPSUHVVLRQV��
NQRZOHGJH� DQG�SUDFWLFH� DPRQJ�GHQWDO� WHFKQL�
FLDQV��&OLQ�&RVPHW�,QYHVWLJ�'HQW��������������

6WHYHQV� 5�� /RXGRQ� '�� :UHQQ� %�� &ROH� +��
&RQFLVH�HQF\FORSHGLD�RI�FKXUFK�DQG� UHOLJLRXV�
RUJDQL]DWLRQ�PDUNHWLQJ��5RXWOHGJH�������

'DYH\�/��7KH�DSSOLFDWLRQ�RI�FDVH�VWXG\�HYDOXD�
WLRQV�� 3UDFWLFDO� DVVHVVPHQW�� UHVHDUFK�� DQG�
HYDOXDWLRQ�����������

1XOW\� '�� 7KH� DGHTXDF\� RI� UHVSRQVH� UDWHV� WR�
RQOLQH� DQG�SDSHU� VXUYH\V��ZKDW� FDQ�EH�GRQH"�
$VVHVV�(YDO�+LJK�(GXF�����������������

<ROYHUPH]� %�� 6D÷OÕN� oDOÕúDQODUÕQÕQ� FRYLG����
SDQGHPLVL� V�UHFLQGH� oDOÕúPD� KD\DWÕQGDQ�
ND\QDNODQDQ�VRUXQODUÕQÕQ�LQFHOHQPHVL��6DNDU\D�
|UQH÷L�� 6DNDU\D� hQLYHUVLWHVL� 6RV\DO� %LOLPOHU�
(QVWLW�V��<�NVHN�/LVDQV�7H]L��6DNDU\D������

<ÕOGÕ]� &�� 'L\DUEDNÕU� NDPX� KDVWDQHOHULQGH�
oDOÕúDQ� GLúKHNLPOHULQLQ� FRYLG���� SDQGHPLVLQ�
GHQ� HWNLOHQPH� G�]H\L�� 'LFOH� hQLYHUVLWHVL� 'Lú�
+HNLPOL÷L� )DN�OWHVL� 5HVWRUDWLI� 'Lú� 7HGDYLVL�
$QDELOLP� 'DOL� 8]PDQOÕN� 7H]L�� 'L\DUEDNÕU�
�����

$NDU� *�� g]PXWDI� 1�� $NVR\� *�� 'Lú� SURWH]�
WHNQLV\HQOHULQLQ� DOÕúNDQOÕNODUÕ� YH� oDOÕúPD�
E|O�POHULQLQ�SURILOL��SLORW�oDOÕúPD��(JH�hQLYHU�
VLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL�'HUJLVL���������

'XUXN�*��*�P�úER÷D�=��dRODN�&�� ,QYHVWLJD�
WLRQ� RI� WXUNLVK� GHQWLVWV¶� FOLQLFDO� DWWLWXGHV� DQG�
EHKDYLRUV� WRZDUGV� WKH� FRYLG���� SDQGHPLF�� D�
VXUYH\�VWXG\��%UD]�2UDO�5HV����������

5RVVDWR�0��*UHJRULR�'��'H�$OPHLGD�3HGULQ�5��
0DLD�/��3ROL�5��%HUJHU�6��(YDOXDWLRQ�RI�GHQWDO�
SUDFWLFHV�FKDQJHV�GXULQJ�WKH�FRYLG����SDQGHP�
LF�LQ�%UD]LO��(YDO�+HDOWK�3URI����������������

7\VLąF�0LĞWD�0��']LHG]LF�$��7KH�DWWLWXGHV�DQG�
SURIHVVLRQDO�DSSURDFKHV�RI�GHQWDO�SUDFWLWLRQHUV�
GXULQJ� WKH� FRYLG���� RXWEUHDN� LQ� 3RODQG�� D�
FURVV�VHFWLRQDO�VXUYH\��,QW�-�(QYLURQ�5HV�3XEOLF�
+HDOWK���������������

3UHVFRWW�.��%D[WHU�(��/\QFK�&��-DVVDO�6��%DVKLU�
$�� *UD\� -�� &RYLG����� KRZ� SUHSDUHG� DUH�
IURQW�OLQH� KHDOWKFDUH� ZRUNHUV� LQ� HQJODQG"� -�
+RVS�,QIHFW�����������������

%R]KNRYD� 7�� 0XVXUOLHYD� 1�� 6XUYH\� RI� WKH�
RSLQLRQ� RI� GHQWLVWV� DQG� GHQWDO� WHFKQLFLDQV� RQ�
WKH�LPSDFW�RI�WKH�VWDWH�RI�HPHUJHQF\�UHODWHG�WR�
WKH� FRURQDYLUXV� GLVHDVH� ����� HSLGHPLF� LQ�
%XOJDULD�RQ�WKHLU�SUDFWLFH��2SHQ�$FFHVV�0DFHG�
-�0HG�6FL��������������

%ODFNKDOO� .�� 'RZQLH� ,�� 5DPFKDQGDQL� 3��
.XVDQDOH�$��:DOVK�6��6ULQLYDVDQ�%��3URYLVLRQ�
RI�HPHUJHQF\�PD[LOORIDFLDO�VHUYLFH�GXULQJ�WKH�
FRYLG����SDQGHPLF��D�FROODERUDWLYH�ILYH�FHQWUH�
8.� VWXG\�� %U� -� 2UDO� 0D[LOORIDF� 6XUJ��
����������������
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6DKX� '�� $JUDZDO� 7�� 5DWKRG� 9�� %DJDULD� 9��
,PSDFW� RI� FRYLG� ��� ORFNGRZQ�RQ� RUWKRSDHGLF�
VXUJHRQV� LQ� LQGLD�� D� VXUYH\�� -� &OLQ� 2UWKRS�
7UDXPD�����������������

0DIILD�)��)RQWDQDUL�0��9HOORQH�9��&DVFRQH�3��
0HUFXUL�/��,PSDFW�RI�FRYLG����RQ�PD[LOORIDFLDO�
VXUJHU\�SUDFWLFH��D�ZRUOGZLGH�VXUYH\��,QW�-�&OLQ�
2UDO�0D[LOORIDF�6XUJ�����������������

7DEDK�$��5DPDQDQ�0��/DXSODQG�.��%XHWWL�1��
&RUWHJLDQL�$��0HOOLQJKRII� -�� 3HUVRQDO� SURWHF�
WLYH�HTXLSPHQW�DQG�LQWHQVLYH�FDUH�XQLW�KHDOWK�
FDUH� ZRUNHU� VDIHW\� LQ� WKH� FRYLG���� HUD�
�SSH�VDIH���DQ�LQWHUQDWLRQDO�VXUYH\��-�&ULW�&DUH�
�������������

0XWOX� ù�� $NEXOXW� 0�� $÷Õ]� YH� GLú� VD÷OÕ÷Õ�
SURJUDPÕ� |÷UHQFLOHULQLQ� YH� GLú� KHNLPL�
\DUGÕPFÕODUÕQÕQ� \HQL� NRURQDYLU�V� �FRYLG�����
ELOJL� YH� DOJÕODUÕ�� 6HOFXN� 'HQWDO�
-RXUQDO���������

6R\VDO�)��,VOHU�6��3HNHU�,��$NFD�*��2]PHULF�1��
8QVDO�%��7KH�LPSDFW�RI�FRYLG����SDQGHPLF�RQ�
GHQWLVWU\� SUDFWLFHV�FRYLG���� SDQGHPLVLQLQ� GLV�
KHNLPOLJL� X\JXODPDODULQD� HWNLVL�� ./,0,.�
'HUJ��������������

,EUDKLP�1��$OZDIL�+��6DQJRRI�6��7XUNLVWDQL�$��
$ODWWDV�%��&URVV�LQIHFWLRQ�DQG�LQIHFWLRQ�FRQWURO�
LQ� GHQWLVWU\�� NQRZOHGJH�� DWWLWXGH� DQG� SUDFWLFH�
RI� SDWLHQWV� DWWHQGHG� GHQWDO� FOLQLFV� LQ� NLQJ�
DEGXOD]L]� XQLYHUVLW\� KRVSLWDO�� MHGGDK�� 6DXGL�
$UDELD�� -� ,QIHFW� 3XEOLF� +HDOWK��
���������������

6HNKVDULD� 6�� 6KDUPD�$��7LZDUL�%�� 6KDUPD�$��
0DKDMDQ�7��&KDQJLQJ�SDUDGLJP�LQ�SURVWKRGRQ�
WLFV� SUDFWLFH� SRVW� FRYLG���� RXWEUHDN��$35'��
������������

.D\D� %�� 3DQGHPLQLQ� UXK� VD÷OÕ÷ÕQD� HWNLOHUL��

.OLQLN�3VLNL\DWUL�'HUJLVL����������������

3DOD� 6�� 0HWLQWDV� 6�� &RYLG���� SDQGHPLVLQGH�
VD÷OLN�oDOLúDQODUL��(VW�GDP�+DON�6D÷OÕ÷Õ�'HUJL�
VL����������������

%UDU� %�� %D\RXP\� 0�� 6DODPD� $�� +HQU\� $��
&KLJXUXSDWL� 5��$� VXUYH\� DVVHVVLQJ� WKH� HDUO\�
HIIHFWV� RI� FRYLG���� SDQGHPLF� RQ� RUDO� DQG�
PD[LOORIDFLDO� VXUJHU\� WUDLQLQJ� SURJUDPV�� 2UDO�
6XUJ� 2UDO� 0HG� 2UDO� 3DWKRO� 2UDO� 5DGLRO��
���������������

%DQVDO�3��$JQLKRWUL�$��*XSWD�$��6LQJK�*��.DXU�
$��$URUD� 5�� (PHUJHQF\� SUHSDUHGQHVV� RI� RUDO�
KHDOWK�SURIHVVLRQDOV�GXULQJ�FRYLG����SDQGHP�
LF��D�NQRZOHGJH��DWWLWXGH��DQG�SUDFWLFHV�VWXG\��
,QGLDQ�-�'HQW��������������

$WKH\�$��&DR�/��2ND]DNL�.��=DJUD�/��&DVWHOOL�
&�� .HQGRII� '�� 6XUYH\� RI� DDKNV� LQWHUQDWLRQDO�
PHPEHUV�RQ�WKH�LPSDFW�RI�FRYLG����RQ�KLS�DQG�
NQHH� DUWKURSODVW\� SUDFWLFHV�� -� $UWKURSODVW\��
��������������

7HIHUD� $�� $VHIDZ� .�� %HNHOH� %�� $\HOLJQ� $��
$UDJLH� +��$\KXDOHP� 6�� 'HQWDO� SURIHVVLRQDOV�
NQRZOHGJH�� DWWLWXGH�� DQG� SUDFWLFH� WRZDUGV� WR�
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ÖZ
*�Q�P�]GH�J�O�PVHPH�HVWHWL÷LQH�RODQ�LOJL�JLGHUHN�
DUWPDNWD� YH� EX� DPDo� GR÷UXOWXVXQGD� PLQLPDO�
LQYD]LY� GLú� KHNLPOL÷L� NDSVDPÕQGD� GLú� EH\D]ODWPD�
WHGDYLOHUL� \D\JÕQ� úHNLOGH� X\JXODQPDNWDGÕU�� 'Lú�
EH\D]ODWPD� WHNQLNOHUL� SL\DVDGD� EXOXQDQ� oHúLWOL� EH��
\D]ODWPD��U�QOHUL�NXOODQÕODUDN�KHP�SURIHV\RQHOOHUFH�
RILVWH� KHP� GH� KDVWD� WDUDIÕQGDQ� HYGH� X\JXODQDELO��
PHNWH�YH�EX� WHGDYLOHU�VRQXFXQGD�KDVWDODUÕQ�HVWHWLN�
EHNOHQWLOHUL� NDUúÕODQPDNWD��PHPQXQ� HGLFL� VRQXoODU�
HOGH� HGLOPHNWHGLU��%X� QHGHQOH� EX� WHGDYLOHULQ� QHOHU�
ROGX÷X�� QDVÕO� X\JXODQGÕ÷Õ� YH� RODVÕ� \DQ� HWNLOHU� L\L�
ELOLQPHOLGLU��%X�GHUOHPH�GLú�KHNLPOL÷L�|÷UHQFLOHUL�
QLQ� GHQWDO� EOHDFKLQJ� WHGDYLOHUL� KDNNÕQGDNL� ELOJL�
ELULNLPLQL�\DQVÕWPDNWDGÕU�

Anahtar Sözcükler: 
'HQWDO� EH\D]ODWPD�� 2ILV� WLSL� EH\D]ODWPD�� 'HYLWDO�
EH\D]ODWPD��<DQ�HWNL

ABSTRACT
1RZDGD\V�� WKHUH� LV� DQ� LQFUHDVLQJ� LQWHUHVW� LQ� VPLOH�
DHVWKHWLFV� DQG� IRU� WKLV� SXUSRVH�� WHHWK� ZKLWHQLQJ�
WUHDWPHQWV� DUH�ZLGHO\� DSSOLHG�ZLWKLQ� WKH� VFRSH� RI�
PLQLPDOO\� LQYDVLYH� GHQWLVWU\�� 7HHWK� ZKLWHQLQJ�
WHFKQLTXHV�FDQ�EH�DSSOLHG�ERWK�E\�SURIHVVLRQDOV�LQ�
WKH�RIILFH�DQG�E\�WKH�SDWLHQW�DW�KRPH�XVLQJ�YDULRXV�
ZKLWHQLQJ�SURGXFWV�DYDLODEOH�RQ�WKH�PDUNHW��DQG�DV�D�
UHVXOW�RI�WKHVH�WUHDWPHQWV��WKH�DHVWKHWLF�H[SHFWDWLRQV�
RI� WKH�SDWLHQWV� DUH�PHW� DQG� VDWLVIDFWRU\� UHVXOWV� DUH�
REWDLQHG��)RU� WKLV�UHDVRQ�� LW�VKRXOG�EH�ZHOO�NQRZQ�
ZKDW�WKHVH�WUHDWPHQWV�DUH��KRZ�WKH\�DUH�DSSOLHG�DQG�
WKH� SRVVLEOH� VLGH� HIIHFWV�� 7KLV� UHYLHZ� UHIOHFWV� WKH�
NQRZOHGJH�RI�GHQWDO�VWXGHQWV�DERXW�GHQWDO�EOHDFKLQJ�
WUHDWPHQWV�
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'HQWDO�%OHDFKLQJ�LQ�'HQWLVWU\�3UDFWLFH��
7KH�6WXGHQW�3HUVSHFWLYH

/ʈ:ʈ̪
(VWHWLN� GLú� KHNLPOL÷L� NDYUDPÕ� ���� \�]\ÕOGD� LQVDQODUÕQ�
J�O�PVHPH�HVWHWL÷L�LOH�HQGLúHVL�VRQXFX�\�NVHN�WDOHEH�ED÷OÕ�
RODUDN�JHOLúPLúWLU���.OLQLV\HQOHU�YH�ELOLP�DGDPODUÕ��SRWDQVL�
\HO�\ÕNÕFÕ�NDSODPD�YH\D�NXURQ�WHGDYLOHULQH�DOWHUQDWLI�RODUDN��
\DOQÕ]FD�HVWHWLN�DPDoOÕ�GLú�EH\D]ODWPD�JLEL�PLQLPDO�LQYD]LY�
WHGDYLOHUL�IRUP�OH�HWPH\H�\|QHOPLúOHUGLU��������'DKD�EH\D]��
GDKD� P�NHPPHO� J�O�PVHPH� WDOHEL� VRQXFXQGD� ����
OHULQ�
VRQODUÕQGD�ELUNDo�úLUNHW�$%'�SD]DUÕQD�KHP�HYGH�NXOODQÕODQ�
KHP�GH�SURIHV\RQHOFH�X\JXODQDQ�GLú�EH\D]ODWPD��U�QOHULQL�
WDQÕWPÕúWÕU������'Lú�EH\D]ODWPDGD�IDUNOÕ�HWNL�PHNDQL]PDVÕQD�
VDKLS� ELUNDo� \|QWHP� NXOODQÕOPDNWDGÕU�� 'Lú� UHQNOHQPHOHUL��
UHQNOHQPHQLQ�ORNDOL]DV\RQX�YH�HWL\RORMLVLQH�J|UH��LoVHO�YH�
GÕúVDO� UHQNOHQPH� RODUDN� �� DQD� JUXED� D\UÕODELOLU�� øoVHO�
UHQNOHQPH�� JHQHWLN�� \Dú�� DQWLEL\RWLNOHU�� \�NVHN� G�]H\GH�
IORU�U� YH� JHOLúLPVHO� ER]XNOXNODU� JLEL� IDNW|UOHU� VRQXFX�
ROXúXU� YH� GLú� V�UPHGHQ� |QFH� EDúODU�� 'LúLQ� V�UPHVLQGHQ�
VRQUD� LVH� E�\�N� |Oo�GH� VLJDUD�� LoHFHN� YH� JÕGDODUGDNL�
SLJPHQWOHU��DQWLEL\RWLNOHU��GHPLU�YH\D�EDNÕU�JLEL�PHWDOOHULQ�
QHGHQ�ROGX÷X�GÕúVDO�UHQNOHQPH�JHOLúHELOLU������%H\D]ODWPD�
HQGLNDV\RQX� NRQPDGDQ� |QFH� KDVWD� WHúKLVLQGH� GLNNDW�
HGLOHFHN� NXUDOODUD� YH� KDVWDQÕQ� EHNOHQWLVLQH� J|UH� SODQODPD�
\DSÕOPDOÕGÕU�

,Q̫�*MaIbTI\UI�-VLQSI[aWVTIZÜ
<D\JÕQ� UHQNOHQPHOHU��\DúODQPD��VLJDUD��oD\�YH�NDKYH�JLEL�
GL\HWVHO� UHQNOHQPHOHU�� IORUR]LV�� WHWUDVLNOLQ� UHQNOHQPHOHUL��
WUDYPD\OD� ROXúDQ� SXOSDO� GH÷LúLNOLNOHU�� UHVWRUDWLI� WHGDYL��
OHUGHQ� |QFH� YH� VRQUD� EH\D]ODWPD� HQGLNDV\RQX� YDUGÕU��
7HWUDVLNOLQ� UHQNOHQPHOHUL� EH\D]ODWPD� WHGDYLOHULQH� HQ� ]RU�
\DQÕW� YHUHQ� ROJXODUGÕU�� )ORUR]LVGHNL� PXOWLSOH� OHNHOHUGH�
KLGURNORULN� DVLW� YH� PLNURDEUD]\RQ� LúOHPOHULQLQ� NRPELQH�
NXOODQÕOPDVÕ�JHUHNHELOLU�������

,Q̫�*MaIbTI\UI�3WV\ZMVLQSI[aWVTIZÜ
d�U�N� YH� DSLNDO� OH]\RQ� YDUOÕ÷Õ�� VHQVLWLYLWH�� oDWODNODUÕQ�
YDUOÕ÷Õ��J�O�PVHPH�KDWWÕQGD�JHQLú�UHVWRUDV\RQ�YH\D�NURQODUÕ�
EXOXQDQ� KDVWDODU�� J|]OHQHELOLU� GLú� HWL� oHNLOPHOHUL� YH� N|N�
\�]H\OHULQLQ� DoÕ÷D� oÕNWÕ÷Õ� LOHUL� \DúOÕ� KDVWDODU� EH\D]ODWPD�
LúOHPL� DoÕVÕQGDQ� NRQWUHQGLNHGLU�� +DPLOHOL÷LQ� EH\D]ODWPD�
DoÕVÕQGDQ� GLUHNW� NRQWUHQGLNDV\RQ� ROGX÷X� ELOGLULOPHPHNOH�
ELUOLNWH� WDYVL\H� GH� HGLOPHPHNWHGLU�� $\UÕFD�� EH\D]ODWPD�
VRO�V\RQX�ROXúDELOHFHN�JHEHOLN�JLQJLYLWLVLQL�úLGGHWOHQGLUH�
ELOLU�������

*MaIbTI\UI�)RIVTIZÜ�
��+LGURMHQ�SHURNVLW��+�2���UHQNVL]�ELU�VÕYÕGÕU��VXGDQ�ELUD]
GDKD�YLVNR]GXU�YH�������J�PRO
�O�N�ELU�PRODU�N�WOH\H�VDKLS�
WLU� �����'�ú�N�PROHN�OHU� D÷ÕUOÕ÷Õ� QHGHQL\OH� GHQWLQH� Q�IX]�
HGHUHN�EXUDGDNL�RNVLMHQL�VHUEHVW�EÕUDNÕU�YH�E|\OHFH�GHQWLQ�
W�E�OOHUL� LoLQGHNL� RUJDQLN� YH� LQRUJDQLN� ELOHúLNOHULQ� oLIW�
ED÷ODUÕQÕ�NÕUDU��'Lú�KHNLPOL÷LQGH�KLGURMHQ�SHURNVLW���� LOH�
����DUDVÕQGD�GH÷LúHQ�NRQVDQWUDV\RQODUGD�NXOODQÕOÕU��*�oO��
ELU� RNVLWOH\LFL� DMDQ� J|UHYL� J|UHUHN� UHDNWLI� RNVLMHQ�
PROHN�OOHUL�YH�KLGURMHQ�SHURNVLW�DQ\RQODUÕ��UHWLU�������

�� .DUEDPLG� 3HURNVLW� �&+�N�2��� VX\OD� WHPDV� HWWL÷LQGH�
RNVLMHQ� VDODQ� EH\D]� NULVWDO� ELU� NDWÕGÕU�� %H\D]ODWPD� LoLQ�

NXOODQÕODQ� NRQVDQWUDV\RQODU����� LOH����� DUDVÕQGD� GH÷Lú��
PHNWHGLU�����
OXN� ELU� NDUEDPLG� SHURNVLW� o|]HOWLVL��������
KLGURMHQ� SHURNVLW� YH��������UH\H� D\UÕúÕU� ������hUH� D\UÕFD�
o|]HOWLQLQ�S+
ÕQÕ�DUWÕUPD�H÷LOLPLQGH�ROGX÷X�LoLQ�ED]Õ�\DUDUOÕ�
\DQ�HWNLOHU�VD÷OD\DELOHQ�DPRQ\DN�YH�VX\D�D\UÕúÕU��hUH��GLú�
EH\D]ODWPDQÕQ� HWNLQOL÷LQL� HWNLOH\HELOHFHN� SURWHROLWLN�
|]HOOLNOHUH� VDKLSWLU�� .DUEDPLG� SHURNVLW� �U�QOHUL� JHQHOOLNOH�
\D�ELU�NDUERSRO�\D�GD�ELU�JOLVHULQ�ED]Õ�LoHULU��.DUERSRO�ED]Õ��
KLGURMHQ�SHURNVLW�VDOÕQÕPÕQÕ�\DYDúODWÕU�YH�EX�QHGHQOH�GDKD�
X]XQ�ELU�V�UH�ER\XQFD�HWNLOLGLU������

�� 6RG\XP� 3HUERUDW� �1D%2���� WR]� KDOLQGH� EXOXQDQ� EH\D]��
NRNXVX]�� VXGD� o|]�Q�U� ELU� NLP\DVDO� ELOHúLNWLU�� 6RG\XP�
SHUERUDW��RNVLMHQ�LoHUL÷L�EDNÕPÕQGDQ�IDUNOÕOÕN�J|VWHUHQ�YH�EX�
QHGHQOH� IDUNOÕ� EH\D]ODWPD� HWNLQOL÷LQH� VDKLS� RODQ� oHúLWOL�
IRUPODUGD� �PRQRKLGUDW�� WULKLGUDW� YH� WHWUDKLGUDW�� EXOXQXU��
6RG\XP� SHUERUDW� YH� GDPÕWÕOPÕú� VX� ��J��P/�� NDUÕúÕPÕ��
������KLGURMHQ�SHURNVLWH�HúGH÷HU�ELU�HWNL\H�VDKLSWLU���������

�� .ORU� 'LRNVLW� �&l2���� J�oO�� YH� NXOODQÕúOÕ� ELU� RNVLWOH\LFL�
DMDQGÕU���VX�DUÕWPD�YH�EH\D]ODWPDGD�\D\JÕQ�RODUDN�NXOODQÕOÕU��
*�YHQOLN� HQGLúHOHULQH� UD÷PHQ�� ELU� in vitro� oDOÕúPD�� �����
������NORU�GLRNVLWLQ�GLúOHUL�����KLGURMHQ�SHURNVLWWHQ�GDKD�
KÕ]OÕ�ELU�úHNLOGH�HWNLOL�ELU�úHNLOGH�EH\D]ODWWÕ÷ÕQÕ�J|VWHUPLúWLU�

>Q\IT�,Q̫�*MaIbTI\UI�
Ofis Tipi 
0XD\HQHKDQHGH�EH\D]ODWPD�\DOQÕ]FD�GLú�KHNLPL�WDUDIÕQGDQ�
YH\D�ELU�GLú�KHNLPLQLQ�GR÷UXGDQ�J|]HWLPL�YH�\|QOHQGLUPHVL�
DOWÕQGD� \DSÕODELOLU�� \�NVHN� NRQVDQWUDV\RQODUGD� NLP\DVDO�
YH\D�ÕúÕNOD�DNWLYH�HGLOPLú�KLGURMHQ�SHURNVLW��+3��LoHUHQ�ELU�
EH\D]ODWPD� MHOL� NÕVD� ELU� V�UH� LoLQ� ���GN��VDDW�� X\JXODQÕU�
������%D]Õ��U�QOHU��ÕVÕ\D�YH\D�����QP�LOH�����QP�DUDVÕQGD�
GDOJD�ER\XQD�VDKLS�\R÷XQ�ELU�PDYL�ÕúÕ÷D�PDUX]�EÕUDNÕODUDN�
NURPRMHQOHULQ�RNVLGDV\RQXQX�DUWÕUDUDN��U�Q��GLú��]HULQGH�
DNWLYH�HGHUHN�NLP\DVDO�UHDNVL\RQODUÕQ�GDKD�KÕ]OÕ� LOHUOHPH��
VLQH�QHGHQ�ROXUODU������2ILV�LoL�EH\D]ODWPD��U�QOHUL��GLúOHUL�
KHPHQ�EH\D]ODWPD�\HWHQHNOHUL\OH�GLNNDW�oHNVH�GH��EH\D]ODW�
PD�VRQUDVÕ�GLú�KDVVDVL\HWL�YH�\XPXúDN�GRNX��OVHUDV\RQODUÕ�
LOH�\�NVHN�ELU�LOLúNL�ND\GHGLOPLúWLU�������%X�QHGHQOH�GLú�HWL�
YH� GLO� X\JXQ� DUDoODUOD� NRUXQPDOÕGÕU� �|UQH÷LQ�� ODVWLN� |UW���
VX\D�EDWÕUÕOPÕú�JD]OÕ�EH]���5HVLP����

Resim 1.�2ILV�WLSL�EOHDFKLQJ�X\JXODPDVÕ

��

Ev Tipi
'Lú�EH\D]ODWPDGD�DOWÕQ�VWDQGDUW�RODUDN�NDEXO�HGLOLU�YH�JHQHO�
OLNOH� GLú� KHNLPOHUL� WDUDIÕQGDQ� UHoHWH� HGLOLU��*HFH� ER\XQFD�
EH\D]ODWPD���KDVWD\D�|]HO�ELU�D÷Õ]�NRUX\XFX�LoLQGH��������
NDUEDPLG�SHURNVLW�LoHUHQ�MHOLQ�X\JXODQPDVÕ\OD�JHUoHNOHúWL�
ULOLU� ��������� +LGURMHQ� SHURNVLWLQ� GDKD� G�ú�N� NRQVDQ��
WUDV\RQX�QHGHQL\OH��J|U�Q�U�HWNLOHULQ�HOGH�HGLOPHVL�LoLQ�ELU�
GL]L� JHFH� ER\XQFD� WHGDYL� JHUHNOLGLU�� %X� \|QWHPOHUOH�� EH��
\D]ODWPD� PDWHU\DOL�� EH\D]ODWPD� MHOLQLQ� \�]GHVLQH� ED÷OÕ�
RODUDN�WLSLN�RODUDN�J�QGH�ELU�NDo�VDDWH�NDGDU�GLúOHUGH�NDOÕU�
YH�SURIHV\RQHO�EH\D]ODWPD�VRQXoODUÕ�HOGH�HWPHN�LoLQ�HQ�D]�
�����J�Q�ELU�V�UH�ER\XQFD�NXOODQÕOÕU������

Over-the counter-products (OTC) 
27&�RODUDN�ELOLQHQ�\|QWHP��GLú�KHNLPLQLQ�GDQÕúPDQOÕ÷Õ�YH�
NRQWURO��ROPDNVÕ]ÕQ�KDVWDQÕQ�PDUNHW�YH�HF]DQHOHUGHQ�VDWÕQ�
DODUDN� NXOODQGÕ÷Õ� �U�QOHU� LOH� \DSÕODQ� EH\D]ODWPD�
WHNQLNOHULGLU�� %H\D]ODWPD� MHOL� JHQHOOLNOH� GLúOHULQ� ODELDO� YH�
EXNNDO� \�]H\OHULQH� X\DFDN� úHNLOGH� WDVDUODQPÕú� WHN�
NXOODQÕPOÕN� SODVWLN� úHULWOHUOH�� ELU� IÕUoD� NXOODQÕODUDN� X\JX�
ODQÕU�YH\D�GLú�PDFXQODUÕ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD�GD��
GDKLO� HGLOHELOLU�� 27&� �U�QOHULQGH� \D\JÕQ� RODUDN� EXOXQDQ�
DNWLI�EH\D]ODWPD�PDGGHOHUL�KLGURMHQ�SHURNVLW�\D�GD�NDUEDP�
LG�SHURNVLW�LoHULNOL�GLú�PDFXQODUÕGÕU������

,M^Q\IT�,Q̫�*MaIbTI\UI�
.DQDO� WHGDYLOL� GLúOHU� FDQOÕOÕ÷ÕQÕ� \LWLUPLúWLU�� UHQNOHQPHQLQ�
oHúLWOL� QHGHQOHUL� RODELOLU�� .|N�NDQDO� GROJX� PDO]HPHVL� YH�
LODo� DMDQÕ� W�U�� GLúLQ� UHQN� GH÷LúLPL� H÷LOLPLQGH� URO� R\QDU��
g]HOOLNOH�WHWUDVLNOLQ�LoHUHQ��U�QOHU�GLúLQ�UHQJLQL�G�ú�UPH\H�
H÷LOLPOLGLU�� %XQXQ� L\L� ELOLQHQ� ELU� |UQH÷L� /HGHUPL[¶GLU��
.DOVL\XP�KLGURNVLW�ELOH�N|N�NDQDO�GROJXODUÕQÕQ�UHYL]\RQODUÕ�
VÕUDVÕQGD�GHQWLQ�UHQN�ND\EÕQD�\RO�DoDELOLU��'HYLWDO�GLúOHULQ�
EH\D]ODWÕOPDVÕQGD� NXOODQÕODQ� WHNQLNOHU� Lo�GÕú� EH\D]ODWPD��
RILV�LoL�EH\D]ODWPD�YH�ZDONLQJ�EOHDFK�WHNQLNOHULGLU��'HYLWDO�
EH\D]ODWPDGD�HQ�VÕN�NXOODQÕODQ�ZDONLQJ�EOHDFK� WHNQL÷LQGH�
VRG\XP� SHUERUDW� NXOODQÕOÕU�� .DQDO� WHGDYLVL� ELWLULOHQ� GLúLQ�
NRURQDO� E|O�PGHNL� W�P� GROJX�PDGGHVL� NDOGÕUÕOÕU�� VRG\XP�
SHUERUDW�NDYLWHQLQ�\�]H\LQH�NDGDU�W�P�GHQWLQL�NDSOD\DFDN�
úHNLOGH� \HUOHúWLULOLU�� �VW�QH� SDPXN� NR\DUDN� JHoLFL� GROJX�
\DSÕOÕU�� %LUNDo� J�Q� VRQUD� EH\D]ODWPD� VRQXFX� LQFHOHQLU� YH�
JHUHNLUVH� EH\D]ODWPD� DMDQÕ� \HQLGHQ� \HUOHúWLULOLU�� <HWHUOL�
EH\D]OÕN�VD÷ODQGÕNWDQ�VRQUD�NDOVL\XP�KLGURNVLW�NR\XOXS���
KDIWD�EHNOHQLU�YH�HQ�VRQ�ILQDO�UHVWRUDV\RQ�\DSÕOÕU��'HYLWDO�GLú�
EH\D]ODWPD������� EDúDUÕ� RUDQÕ� LOH� KDVWDODUD� X\JXODQPDVÕ�
DFÕVÕQGDQ�J�YHQOLGLU�������

8W\IV[QaMT�AIV�-\SQTMZ�
*HUL�'|Q�ú
%H\D]ODWPD� HWNLQOL÷LQLQ� RILV� WLSL� EH\D]ODWPD� LúOHPLQGHQ�
VRQUD�JHUL\H�G|QPHVL���\ÕOGD�����RUDQÕQGD�UDSRU�HGLOPLúWLU��
(Y�WLSL�EH\D]ODWPD�LoLQ��+D\ZRRG�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPD�
GD����D\GD�����RUDQÕQGD�JHUL\H�G|Q�ú�UDSRU�HGLOPLúWLU������

0LQH�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
8\JXODPD�PLNWDUÕ�YH�úHNOLQH�J|UH�DUWDQ�SRU|]LWH��GHPLQH��
UDOL]DV\RQ�� SURWHLQ� NRQVDQWUDV\RQXQGD� D]DOPD�� RUJDQLN�
PDWULV� \ÕNÕPÕ�� NDOVL\XP� ND\EÕ� YH� &D�3� RUDQÕQGD� GH÷LúLP�

JLEL� HWNLOHUL� EXOXQPDNWDGÕU�� %H\D]ODWPD� SURVHG�U�Q�Q�
DUGÕQGDQ�&3�YH\D�+3
�QLQ�ER]XOPDVÕ\OD�VDOÕQDQ�ELOHúHQOHU��
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ÖZ
*�Q�P�]GH�J�O�PVHPH�HVWHWL÷LQH�RODQ�LOJL�JLGHUHN�
DUWPDNWD� YH� EX� DPDo� GR÷UXOWXVXQGD� PLQLPDO�
LQYD]LY� GLú� KHNLPOL÷L� NDSVDPÕQGD� GLú� EH\D]ODWPD�
WHGDYLOHUL� \D\JÕQ� úHNLOGH� X\JXODQPDNWDGÕU�� 'Lú�
EH\D]ODWPD� WHNQLNOHUL� SL\DVDGD� EXOXQDQ� oHúLWOL� EH��
\D]ODWPD��U�QOHUL�NXOODQÕODUDN�KHP�SURIHV\RQHOOHUFH�
RILVWH� KHP� GH� KDVWD� WDUDIÕQGDQ� HYGH� X\JXODQDELO��
PHNWH�YH�EX� WHGDYLOHU�VRQXFXQGD�KDVWDODUÕQ�HVWHWLN�
EHNOHQWLOHUL� NDUúÕODQPDNWD��PHPQXQ� HGLFL� VRQXoODU�
HOGH� HGLOPHNWHGLU��%X� QHGHQOH� EX� WHGDYLOHULQ� QHOHU�
ROGX÷X�� QDVÕO� X\JXODQGÕ÷Õ� YH� RODVÕ� \DQ� HWNLOHU� L\L�
ELOLQPHOLGLU��%X�GHUOHPH�GLú�KHNLPOL÷L�|÷UHQFLOHUL�
QLQ� GHQWDO� EOHDFKLQJ� WHGDYLOHUL� KDNNÕQGDNL� ELOJL�
ELULNLPLQL�\DQVÕWPDNWDGÕU�
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ABSTRACT
1RZDGD\V�� WKHUH� LV� DQ� LQFUHDVLQJ� LQWHUHVW� LQ� VPLOH�
DHVWKHWLFV� DQG� IRU� WKLV� SXUSRVH�� WHHWK� ZKLWHQLQJ�
WUHDWPHQWV� DUH�ZLGHO\� DSSOLHG�ZLWKLQ� WKH� VFRSH� RI�
PLQLPDOO\� LQYDVLYH� GHQWLVWU\�� 7HHWK� ZKLWHQLQJ�
WHFKQLTXHV�FDQ�EH�DSSOLHG�ERWK�E\�SURIHVVLRQDOV�LQ�
WKH�RIILFH�DQG�E\�WKH�SDWLHQW�DW�KRPH�XVLQJ�YDULRXV�
ZKLWHQLQJ�SURGXFWV�DYDLODEOH�RQ�WKH�PDUNHW��DQG�DV�D�
UHVXOW�RI�WKHVH�WUHDWPHQWV��WKH�DHVWKHWLF�H[SHFWDWLRQV�
RI� WKH�SDWLHQWV� DUH�PHW� DQG� VDWLVIDFWRU\� UHVXOWV� DUH�
REWDLQHG��)RU� WKLV�UHDVRQ�� LW�VKRXOG�EH�ZHOO�NQRZQ�
ZKDW�WKHVH�WUHDWPHQWV�DUH��KRZ�WKH\�DUH�DSSOLHG�DQG�
WKH� SRVVLEOH� VLGH� HIIHFWV�� 7KLV� UHYLHZ� UHIOHFWV� WKH�
NQRZOHGJH�RI�GHQWDO�VWXGHQWV�DERXW�GHQWDO�EOHDFKLQJ�
WUHDWPHQWV�

Key Words: 
'HQWDO�EOHDFKLQJ��2IILFH�EOHDFKLQJ��'HYLWDO�EOHDFKLQJ��
6LGH�HIIHFW

/ʈ:ʈ̪
(VWHWLN� GLú� KHNLPOL÷L� NDYUDPÕ� ���� \�]\ÕOGD� LQVDQODUÕQ�
J�O�PVHPH�HVWHWL÷L�LOH�HQGLúHVL�VRQXFX�\�NVHN�WDOHEH�ED÷OÕ�
RODUDN�JHOLúPLúWLU���.OLQLV\HQOHU�YH�ELOLP�DGDPODUÕ��SRWDQVL�
\HO�\ÕNÕFÕ�NDSODPD�YH\D�NXURQ�WHGDYLOHULQH�DOWHUQDWLI�RODUDN��
\DOQÕ]FD�HVWHWLN�DPDoOÕ�GLú�EH\D]ODWPD�JLEL�PLQLPDO�LQYD]LY�
WHGDYLOHUL�IRUP�OH�HWPH\H�\|QHOPLúOHUGLU��������'DKD�EH\D]��
GDKD� P�NHPPHO� J�O�PVHPH� WDOHEL� VRQXFXQGD� ����
OHULQ�
VRQODUÕQGD�ELUNDo�úLUNHW�$%'�SD]DUÕQD�KHP�HYGH�NXOODQÕODQ�
KHP�GH�SURIHV\RQHOFH�X\JXODQDQ�GLú�EH\D]ODWPD��U�QOHULQL�
WDQÕWPÕúWÕU������'Lú�EH\D]ODWPDGD�IDUNOÕ�HWNL�PHNDQL]PDVÕQD�
VDKLS� ELUNDo� \|QWHP� NXOODQÕOPDNWDGÕU�� 'Lú� UHQNOHQPHOHUL��
UHQNOHQPHQLQ�ORNDOL]DV\RQX�YH�HWL\RORMLVLQH�J|UH��LoVHO�YH�
GÕúVDO� UHQNOHQPH� RODUDN� �� DQD� JUXED� D\UÕODELOLU�� øoVHO�
UHQNOHQPH�� JHQHWLN�� \Dú�� DQWLEL\RWLNOHU�� \�NVHN� G�]H\GH�
IORU�U� YH� JHOLúLPVHO� ER]XNOXNODU� JLEL� IDNW|UOHU� VRQXFX�
ROXúXU� YH� GLú� V�UPHGHQ� |QFH� EDúODU�� 'LúLQ� V�UPHVLQGHQ�
VRQUD� LVH� E�\�N� |Oo�GH� VLJDUD�� LoHFHN� YH� JÕGDODUGDNL�
SLJPHQWOHU��DQWLEL\RWLNOHU��GHPLU�YH\D�EDNÕU�JLEL�PHWDOOHULQ�
QHGHQ�ROGX÷X�GÕúVDO�UHQNOHQPH�JHOLúHELOLU������%H\D]ODWPD�
HQGLNDV\RQX� NRQPDGDQ� |QFH� KDVWD� WHúKLVLQGH� GLNNDW�
HGLOHFHN� NXUDOODUD� YH� KDVWDQÕQ� EHNOHQWLVLQH� J|UH� SODQODPD�
\DSÕOPDOÕGÕU�

,Q̫�*MaIbTI\UI�-VLQSI[aWVTIZÜ
<D\JÕQ� UHQNOHQPHOHU��\DúODQPD��VLJDUD��oD\�YH�NDKYH�JLEL�
GL\HWVHO� UHQNOHQPHOHU�� IORUR]LV�� WHWUDVLNOLQ� UHQNOHQPHOHUL��
WUDYPD\OD� ROXúDQ� SXOSDO� GH÷LúLNOLNOHU�� UHVWRUDWLI� WHGDYL��
OHUGHQ� |QFH� YH� VRQUD� EH\D]ODWPD� HQGLNDV\RQX� YDUGÕU��
7HWUDVLNOLQ� UHQNOHQPHOHUL� EH\D]ODWPD� WHGDYLOHULQH� HQ� ]RU�
\DQÕW� YHUHQ� ROJXODUGÕU�� )ORUR]LVGHNL� PXOWLSOH� OHNHOHUGH�
KLGURNORULN� DVLW� YH� PLNURDEUD]\RQ� LúOHPOHULQLQ� NRPELQH�
NXOODQÕOPDVÕ�JHUHNHELOLU�������

,Q̫�*MaIbTI\UI�3WV\ZMVLQSI[aWVTIZÜ
d�U�N� YH� DSLNDO� OH]\RQ� YDUOÕ÷Õ�� VHQVLWLYLWH�� oDWODNODUÕQ�
YDUOÕ÷Õ��J�O�PVHPH�KDWWÕQGD�JHQLú�UHVWRUDV\RQ�YH\D�NURQODUÕ�
EXOXQDQ� KDVWDODU�� J|]OHQHELOLU� GLú� HWL� oHNLOPHOHUL� YH� N|N�
\�]H\OHULQLQ� DoÕ÷D� oÕNWÕ÷Õ� LOHUL� \DúOÕ� KDVWDODU� EH\D]ODWPD�
LúOHPL� DoÕVÕQGDQ� NRQWUHQGLNHGLU�� +DPLOHOL÷LQ� EH\D]ODWPD�
DoÕVÕQGDQ� GLUHNW� NRQWUHQGLNDV\RQ� ROGX÷X� ELOGLULOPHPHNOH�
ELUOLNWH� WDYVL\H� GH� HGLOPHPHNWHGLU�� $\UÕFD�� EH\D]ODWPD�
VRO�V\RQX�ROXúDELOHFHN�JHEHOLN�JLQJLYLWLVLQL�úLGGHWOHQGLUH�
ELOLU�������

*MaIbTI\UI�)RIVTIZÜ�
��+LGURMHQ�SHURNVLW��+�2���UHQNVL]�ELU�VÕYÕGÕU��VXGDQ�ELUD]
GDKD�YLVNR]GXU�YH�������J�PRO
�O�N�ELU�PRODU�N�WOH\H�VDKLS�
WLU� �����'�ú�N�PROHN�OHU� D÷ÕUOÕ÷Õ� QHGHQL\OH� GHQWLQH� Q�IX]�
HGHUHN�EXUDGDNL�RNVLMHQL�VHUEHVW�EÕUDNÕU�YH�E|\OHFH�GHQWLQ�
W�E�OOHUL� LoLQGHNL� RUJDQLN� YH� LQRUJDQLN� ELOHúLNOHULQ� oLIW�
ED÷ODUÕQÕ�NÕUDU��'Lú�KHNLPOL÷LQGH�KLGURMHQ�SHURNVLW���� LOH�
����DUDVÕQGD�GH÷LúHQ�NRQVDQWUDV\RQODUGD�NXOODQÕOÕU��*�oO��
ELU� RNVLWOH\LFL� DMDQ� J|UHYL� J|UHUHN� UHDNWLI� RNVLMHQ�
PROHN�OOHUL�YH�KLGURMHQ�SHURNVLW�DQ\RQODUÕ��UHWLU�������

�� .DUEDPLG� 3HURNVLW� �&+�N�2��� VX\OD� WHPDV� HWWL÷LQGH�
RNVLMHQ� VDODQ� EH\D]� NULVWDO� ELU� NDWÕGÕU�� %H\D]ODWPD� LoLQ�

NXOODQÕODQ� NRQVDQWUDV\RQODU����� LOH����� DUDVÕQGD� GH÷Lú��
PHNWHGLU�����
OXN� ELU� NDUEDPLG� SHURNVLW� o|]HOWLVL��������
KLGURMHQ� SHURNVLW� YH��������UH\H� D\UÕúÕU� ������hUH� D\UÕFD�
o|]HOWLQLQ�S+
ÕQÕ�DUWÕUPD�H÷LOLPLQGH�ROGX÷X�LoLQ�ED]Õ�\DUDUOÕ�
\DQ�HWNLOHU�VD÷OD\DELOHQ�DPRQ\DN�YH�VX\D�D\UÕúÕU��hUH��GLú�
EH\D]ODWPDQÕQ� HWNLQOL÷LQL� HWNLOH\HELOHFHN� SURWHROLWLN�
|]HOOLNOHUH� VDKLSWLU�� .DUEDPLG� SHURNVLW� �U�QOHUL� JHQHOOLNOH�
\D�ELU�NDUERSRO�\D�GD�ELU�JOLVHULQ�ED]Õ�LoHULU��.DUERSRO�ED]Õ��
KLGURMHQ�SHURNVLW�VDOÕQÕPÕQÕ�\DYDúODWÕU�YH�EX�QHGHQOH�GDKD�
X]XQ�ELU�V�UH�ER\XQFD�HWNLOLGLU������

�� 6RG\XP� 3HUERUDW� �1D%2���� WR]� KDOLQGH� EXOXQDQ� EH\D]��
NRNXVX]�� VXGD� o|]�Q�U� ELU� NLP\DVDO� ELOHúLNWLU�� 6RG\XP�
SHUERUDW��RNVLMHQ�LoHUL÷L�EDNÕPÕQGDQ�IDUNOÕOÕN�J|VWHUHQ�YH�EX�
QHGHQOH� IDUNOÕ� EH\D]ODWPD� HWNLQOL÷LQH� VDKLS� RODQ� oHúLWOL�
IRUPODUGD� �PRQRKLGUDW�� WULKLGUDW� YH� WHWUDKLGUDW�� EXOXQXU��
6RG\XP� SHUERUDW� YH� GDPÕWÕOPÕú� VX� ��J��P/�� NDUÕúÕPÕ��
������KLGURMHQ�SHURNVLWH�HúGH÷HU�ELU�HWNL\H�VDKLSWLU���������

�� .ORU� 'LRNVLW� �&l2���� J�oO�� YH� NXOODQÕúOÕ� ELU� RNVLWOH\LFL�
DMDQGÕU���VX�DUÕWPD�YH�EH\D]ODWPDGD�\D\JÕQ�RODUDN�NXOODQÕOÕU��
*�YHQOLN� HQGLúHOHULQH� UD÷PHQ�� ELU� in vitro� oDOÕúPD�� �����
������NORU�GLRNVLWLQ�GLúOHUL�����KLGURMHQ�SHURNVLWWHQ�GDKD�
KÕ]OÕ�ELU�úHNLOGH�HWNLOL�ELU�úHNLOGH�EH\D]ODWWÕ÷ÕQÕ�J|VWHUPLúWLU�

>Q\IT�,Q̫�*MaIbTI\UI�
Ofis Tipi 
0XD\HQHKDQHGH�EH\D]ODWPD�\DOQÕ]FD�GLú�KHNLPL�WDUDIÕQGDQ�
YH\D�ELU�GLú�KHNLPLQLQ�GR÷UXGDQ�J|]HWLPL�YH�\|QOHQGLUPHVL�
DOWÕQGD� \DSÕODELOLU�� \�NVHN� NRQVDQWUDV\RQODUGD� NLP\DVDO�
YH\D�ÕúÕNOD�DNWLYH�HGLOPLú�KLGURMHQ�SHURNVLW��+3��LoHUHQ�ELU�
EH\D]ODWPD� MHOL� NÕVD� ELU� V�UH� LoLQ� ���GN��VDDW�� X\JXODQÕU�
������%D]Õ��U�QOHU��ÕVÕ\D�YH\D�����QP�LOH�����QP�DUDVÕQGD�
GDOJD�ER\XQD�VDKLS�\R÷XQ�ELU�PDYL�ÕúÕ÷D�PDUX]�EÕUDNÕODUDN�
NURPRMHQOHULQ�RNVLGDV\RQXQX�DUWÕUDUDN��U�Q��GLú��]HULQGH�
DNWLYH�HGHUHN�NLP\DVDO�UHDNVL\RQODUÕQ�GDKD�KÕ]OÕ� LOHUOHPH��
VLQH�QHGHQ�ROXUODU������2ILV�LoL�EH\D]ODWPD��U�QOHUL��GLúOHUL�
KHPHQ�EH\D]ODWPD�\HWHQHNOHUL\OH�GLNNDW�oHNVH�GH��EH\D]ODW�
PD�VRQUDVÕ�GLú�KDVVDVL\HWL�YH�\XPXúDN�GRNX��OVHUDV\RQODUÕ�
LOH�\�NVHN�ELU�LOLúNL�ND\GHGLOPLúWLU�������%X�QHGHQOH�GLú�HWL�
YH� GLO� X\JXQ� DUDoODUOD� NRUXQPDOÕGÕU� �|UQH÷LQ�� ODVWLN� |UW���
VX\D�EDWÕUÕOPÕú�JD]OÕ�EH]���5HVLP����

Resim 1.�2ILV�WLSL�EOHDFKLQJ�X\JXODPDVÕ

��

Ev Tipi
'Lú�EH\D]ODWPDGD�DOWÕQ�VWDQGDUW�RODUDN�NDEXO�HGLOLU�YH�JHQHO�
OLNOH� GLú� KHNLPOHUL� WDUDIÕQGDQ� UHoHWH� HGLOLU��*HFH� ER\XQFD�
EH\D]ODWPD���KDVWD\D�|]HO�ELU�D÷Õ]�NRUX\XFX�LoLQGH��������
NDUEDPLG�SHURNVLW�LoHUHQ�MHOLQ�X\JXODQPDVÕ\OD�JHUoHNOHúWL�
ULOLU� ��������� +LGURMHQ� SHURNVLWLQ� GDKD� G�ú�N� NRQVDQ��
WUDV\RQX�QHGHQL\OH��J|U�Q�U�HWNLOHULQ�HOGH�HGLOPHVL�LoLQ�ELU�
GL]L� JHFH� ER\XQFD� WHGDYL� JHUHNOLGLU�� %X� \|QWHPOHUOH�� EH��
\D]ODWPD� PDWHU\DOL�� EH\D]ODWPD� MHOLQLQ� \�]GHVLQH� ED÷OÕ�
RODUDN�WLSLN�RODUDN�J�QGH�ELU�NDo�VDDWH�NDGDU�GLúOHUGH�NDOÕU�
YH�SURIHV\RQHO�EH\D]ODWPD�VRQXoODUÕ�HOGH�HWPHN�LoLQ�HQ�D]�
�����J�Q�ELU�V�UH�ER\XQFD�NXOODQÕOÕU������

Over-the counter-products (OTC) 
27&�RODUDN�ELOLQHQ�\|QWHP��GLú�KHNLPLQLQ�GDQÕúPDQOÕ÷Õ�YH�
NRQWURO��ROPDNVÕ]ÕQ�KDVWDQÕQ�PDUNHW�YH�HF]DQHOHUGHQ�VDWÕQ�
DODUDN� NXOODQGÕ÷Õ� �U�QOHU� LOH� \DSÕODQ� EH\D]ODWPD�
WHNQLNOHULGLU�� %H\D]ODWPD� MHOL� JHQHOOLNOH� GLúOHULQ� ODELDO� YH�
EXNNDO� \�]H\OHULQH� X\DFDN� úHNLOGH� WDVDUODQPÕú� WHN�
NXOODQÕPOÕN� SODVWLN� úHULWOHUOH�� ELU� IÕUoD� NXOODQÕODUDN� X\JX�
ODQÕU�YH\D�GLú�PDFXQODUÕ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD�GD��
GDKLO� HGLOHELOLU�� 27&� �U�QOHULQGH� \D\JÕQ� RODUDN� EXOXQDQ�
DNWLI�EH\D]ODWPD�PDGGHOHUL�KLGURMHQ�SHURNVLW�\D�GD�NDUEDP�
LG�SHURNVLW�LoHULNOL�GLú�PDFXQODUÕGÕU������

,M^Q\IT�,Q̫�*MaIbTI\UI�
.DQDO� WHGDYLOL� GLúOHU� FDQOÕOÕ÷ÕQÕ� \LWLUPLúWLU�� UHQNOHQPHQLQ�
oHúLWOL� QHGHQOHUL� RODELOLU�� .|N�NDQDO� GROJX� PDO]HPHVL� YH�
LODo� DMDQÕ� W�U�� GLúLQ� UHQN� GH÷LúLPL� H÷LOLPLQGH� URO� R\QDU��
g]HOOLNOH�WHWUDVLNOLQ�LoHUHQ��U�QOHU�GLúLQ�UHQJLQL�G�ú�UPH\H�
H÷LOLPOLGLU�� %XQXQ� L\L� ELOLQHQ� ELU� |UQH÷L� /HGHUPL[¶GLU��
.DOVL\XP�KLGURNVLW�ELOH�N|N�NDQDO�GROJXODUÕQÕQ�UHYL]\RQODUÕ�
VÕUDVÕQGD�GHQWLQ�UHQN�ND\EÕQD�\RO�DoDELOLU��'HYLWDO�GLúOHULQ�
EH\D]ODWÕOPDVÕQGD� NXOODQÕODQ� WHNQLNOHU� Lo�GÕú� EH\D]ODWPD��
RILV�LoL�EH\D]ODWPD�YH�ZDONLQJ�EOHDFK�WHNQLNOHULGLU��'HYLWDO�
EH\D]ODWPDGD�HQ�VÕN�NXOODQÕODQ�ZDONLQJ�EOHDFK� WHNQL÷LQGH�
VRG\XP� SHUERUDW� NXOODQÕOÕU�� .DQDO� WHGDYLVL� ELWLULOHQ� GLúLQ�
NRURQDO� E|O�PGHNL� W�P� GROJX�PDGGHVL� NDOGÕUÕOÕU�� VRG\XP�
SHUERUDW�NDYLWHQLQ�\�]H\LQH�NDGDU�W�P�GHQWLQL�NDSOD\DFDN�
úHNLOGH� \HUOHúWLULOLU�� �VW�QH� SDPXN� NR\DUDN� JHoLFL� GROJX�
\DSÕOÕU�� %LUNDo� J�Q� VRQUD� EH\D]ODWPD� VRQXFX� LQFHOHQLU� YH�
JHUHNLUVH� EH\D]ODWPD� DMDQÕ� \HQLGHQ� \HUOHúWLULOLU�� <HWHUOL�
EH\D]OÕN�VD÷ODQGÕNWDQ�VRQUD�NDOVL\XP�KLGURNVLW�NR\XOXS���
KDIWD�EHNOHQLU�YH�HQ�VRQ�ILQDO�UHVWRUDV\RQ�\DSÕOÕU��'HYLWDO�GLú�
EH\D]ODWPD������� EDúDUÕ� RUDQÕ� LOH� KDVWDODUD� X\JXODQPDVÕ�
DFÕVÕQGDQ�J�YHQOLGLU�������

8W\IV[QaMT�AIV�-\SQTMZ�
*HUL�'|Q�ú
%H\D]ODWPD� HWNLQOL÷LQLQ� RILV� WLSL� EH\D]ODWPD� LúOHPLQGHQ�
VRQUD�JHUL\H�G|QPHVL���\ÕOGD�����RUDQÕQGD�UDSRU�HGLOPLúWLU��
(Y�WLSL�EH\D]ODWPD�LoLQ��+D\ZRRG�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPD�
GD����D\GD�����RUDQÕQGD�JHUL\H�G|Q�ú�UDSRU�HGLOPLúWLU������

0LQH�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
8\JXODPD�PLNWDUÕ�YH�úHNOLQH�J|UH�DUWDQ�SRU|]LWH��GHPLQH��
UDOL]DV\RQ�� SURWHLQ� NRQVDQWUDV\RQXQGD� D]DOPD�� RUJDQLN�
PDWULV� \ÕNÕPÕ�� NDOVL\XP� ND\EÕ� YH� &D�3� RUDQÕQGD� GH÷LúLP�

JLEL� HWNLOHUL� EXOXQPDNWDGÕU�� %H\D]ODWPD� SURVHG�U�Q�Q�
DUGÕQGDQ�&3�YH\D�+3
�QLQ�ER]XOPDVÕ\OD�VDOÕQDQ�ELOHúHQOHU��
J|]HQHNOHU�� ROXNODU� YH� oDWODNODU� ROXúWXUXU�� %X�� PLQH\L�
S�U�]O��YH�GÕúVDO�OHNHOHQPH\H�GDKD�GX\DUOÕ�KDOH�JHWLULU������

$GH]LYLQ�%D÷ODQPDVÕQD�(WNLVL
3HURNVLW� ED]OÕ� PDWHU\DOOHULQ� PLQHQLQ� ED÷ODQPD�
GD\DQÕNOÕOÕ÷ÕQD�YH�\DSÕVÕQD�HWNLOHUL� LOH� LOJLOL�DUDúWÕUPDODUGD�
ED÷ODQPDQÕQ� G�úW�÷�� VDSWDQPÕúWÕU�� %H\D]ODWPD� WHGDYLVL�
VRQUDVÕQGD� D]DOPÕú�ED÷ODQPD�GD\DQÕNOÕOÕ÷Õ� LOH� LOJLOL� NOLQLN�
SUREOHPOHUGHQ�NDoÕQPDN�LoLQ�SHN�oRN�\|QWHP�|QHULOPHNWH�
GLU�� %H\D]ODWPD� WHGDYLVL� VRQUDVÕ� UHVWRUDV\RQ� \DSÕPÕQÕQ� ��
KDIWD�VRQUD�\DSÕOPDVÕ�HQ�oRN�|QHULOHQ�\|QWHPGLU������

'HQWLQ�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�\DOQÕ]�YH\D�VRG\XP�SHUERUDW�LOH�ELUOLNWH�
NXOODQÕOGÕ÷ÕQGD�GHQWLQ�SHUPDELOLWHVLQL�DUWÕUÕU��GHQWLQLQ�NLP��
\DVDO� \DSÕVÕQÕ� GH÷LúWLULU� YH� GLú� VHUW� GRNXVXQXQ� IL]LNVHO�
|]HOOLNOHULQL� ]D\ÕIODWÕU�� (QGRGRQWLN� RODUDN� WHGDYL� HGLOHQ�
GLúOHULQ� LQWUDNRURQDO� EH\D]ODWPDVÕ� VHUYLNDO� N|N� UH]RUEVL��
\RQXQD� VHEHS� RODELOLU��%XQXQ� QHGHQL� EH\D]ODWPD� DMDQÕQÕQ�
GHQWLQ� W�E�OOHUL� ER\XQFD� SHULRGRQWDO� GRNXODUD� JHoPHVL�
RODUDN� DoÕNODQDELOLU��'HQWLQ� \�]H\LQH� HWNLOHULQ� LQFHOHQGL÷L�
oDOÕúPDODUGD�LVH�GHQWLQ�NÕUÕOPD�GD\DQÕPÕQÕQ�D]DOGÕ÷Õ��GHQWL�
QLQ� JHUPH� YH� PDNDVODPD� NXYYHWOHULQGH� ]DUDUOÕ� HWNLOHULQ�
ROXúWX÷X��NDOVL\XP�IRVIDW�RUDQÕQÕQ�D]DOGÕ÷Õ�YH�VHUYLNDO�N|N�
UH]RUEVL\RQXQXQ�ROXúWX÷X�EHOLUWLOPLúWLU�����������

3XOSD�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�SXOSD�HQ]LPOHULQH�HWNL�HGHUHN�GX\DUOÕOÕ÷D�
VHEHS� ROPDNWD� YH� K�FUHOHUGH� GH÷LúLNOLNOHUH� QHGHQ� ROPDN�
WDGÕU��3XOSD��]HULQGHNL�DUDúWÕUPDODU�VÕQÕUOÕ�ROPDNOD�ELUOLNWH�
EXQODUÕQ� oR÷X� SXOSDGD� UHYHUVLEO� HWNLOHULQ� YDUOÕ÷ÕQGDQ� V|]�
HWPHNWHGLU�� 2ILV� WLSL� EH\D]ODWPDGD� NXOODQÕODQ� ÕúÕNODUÕQ�
DNWLYDV\RQX\OD�LOJLOL� WHPHO�VRUXQ�ÕVÕ�ROXúPDVÕ�YH�EX�ÕVÕQÕQ�
SXOSD\Õ� HWNLOHPHVLGLU�� %D]Õ� oDOÕúPDODUGD� EH\D]ODWPD�
ODPEDODUÕQÕQ� VHEHS� ROGX÷X� VÕFDNOÕN� DUWÕúÕQÕQ� SXOSDGD�
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PROHN�OOHUL�YH�KLGURMHQ�SHURNVLW�DQ\RQODUÕ��UHWLU�������

�� .DUEDPLG� 3HURNVLW� �&+�N�2��� VX\OD� WHPDV� HWWL÷LQGH�
RNVLMHQ� VDODQ� EH\D]� NULVWDO� ELU� NDWÕGÕU�� %H\D]ODWPD� LoLQ�

NXOODQÕODQ� NRQVDQWUDV\RQODU����� LOH����� DUDVÕQGD� GH÷Lú��
PHNWHGLU�����
OXN� ELU� NDUEDPLG� SHURNVLW� o|]HOWLVL��������
KLGURMHQ� SHURNVLW� YH��������UH\H� D\UÕúÕU� ������hUH� D\UÕFD�
o|]HOWLQLQ�S+
ÕQÕ�DUWÕUPD�H÷LOLPLQGH�ROGX÷X�LoLQ�ED]Õ�\DUDUOÕ�
\DQ�HWNLOHU�VD÷OD\DELOHQ�DPRQ\DN�YH�VX\D�D\UÕúÕU��hUH��GLú�
EH\D]ODWPDQÕQ� HWNLQOL÷LQL� HWNLOH\HELOHFHN� SURWHROLWLN�
|]HOOLNOHUH� VDKLSWLU�� .DUEDPLG� SHURNVLW� �U�QOHUL� JHQHOOLNOH�
\D�ELU�NDUERSRO�\D�GD�ELU�JOLVHULQ�ED]Õ�LoHULU��.DUERSRO�ED]Õ��
KLGURMHQ�SHURNVLW�VDOÕQÕPÕQÕ�\DYDúODWÕU�YH�EX�QHGHQOH�GDKD�
X]XQ�ELU�V�UH�ER\XQFD�HWNLOLGLU������

�� 6RG\XP� 3HUERUDW� �1D%2���� WR]� KDOLQGH� EXOXQDQ� EH\D]��
NRNXVX]�� VXGD� o|]�Q�U� ELU� NLP\DVDO� ELOHúLNWLU�� 6RG\XP�
SHUERUDW��RNVLMHQ�LoHUL÷L�EDNÕPÕQGDQ�IDUNOÕOÕN�J|VWHUHQ�YH�EX�
QHGHQOH� IDUNOÕ� EH\D]ODWPD� HWNLQOL÷LQH� VDKLS� RODQ� oHúLWOL�
IRUPODUGD� �PRQRKLGUDW�� WULKLGUDW� YH� WHWUDKLGUDW�� EXOXQXU��
6RG\XP� SHUERUDW� YH� GDPÕWÕOPÕú� VX� ��J��P/�� NDUÕúÕPÕ��
������KLGURMHQ�SHURNVLWH�HúGH÷HU�ELU�HWNL\H�VDKLSWLU���������

�� .ORU� 'LRNVLW� �&l2���� J�oO�� YH� NXOODQÕúOÕ� ELU� RNVLWOH\LFL�
DMDQGÕU���VX�DUÕWPD�YH�EH\D]ODWPDGD�\D\JÕQ�RODUDN�NXOODQÕOÕU��
*�YHQOLN� HQGLúHOHULQH� UD÷PHQ�� ELU� in vitro� oDOÕúPD�� �����
������NORU�GLRNVLWLQ�GLúOHUL�����KLGURMHQ�SHURNVLWWHQ�GDKD�
KÕ]OÕ�ELU�úHNLOGH�HWNLOL�ELU�úHNLOGH�EH\D]ODWWÕ÷ÕQÕ�J|VWHUPLúWLU�

>Q\IT�,Q̫�*MaIbTI\UI�
Ofis Tipi 
0XD\HQHKDQHGH�EH\D]ODWPD�\DOQÕ]FD�GLú�KHNLPL�WDUDIÕQGDQ�
YH\D�ELU�GLú�KHNLPLQLQ�GR÷UXGDQ�J|]HWLPL�YH�\|QOHQGLUPHVL�
DOWÕQGD� \DSÕODELOLU�� \�NVHN� NRQVDQWUDV\RQODUGD� NLP\DVDO�
YH\D�ÕúÕNOD�DNWLYH�HGLOPLú�KLGURMHQ�SHURNVLW��+3��LoHUHQ�ELU�
EH\D]ODWPD� MHOL� NÕVD� ELU� V�UH� LoLQ� ���GN��VDDW�� X\JXODQÕU�
������%D]Õ��U�QOHU��ÕVÕ\D�YH\D�����QP�LOH�����QP�DUDVÕQGD�
GDOJD�ER\XQD�VDKLS�\R÷XQ�ELU�PDYL�ÕúÕ÷D�PDUX]�EÕUDNÕODUDN�
NURPRMHQOHULQ�RNVLGDV\RQXQX�DUWÕUDUDN��U�Q��GLú��]HULQGH�
DNWLYH�HGHUHN�NLP\DVDO�UHDNVL\RQODUÕQ�GDKD�KÕ]OÕ� LOHUOHPH��
VLQH�QHGHQ�ROXUODU������2ILV�LoL�EH\D]ODWPD��U�QOHUL��GLúOHUL�
KHPHQ�EH\D]ODWPD�\HWHQHNOHUL\OH�GLNNDW�oHNVH�GH��EH\D]ODW�
PD�VRQUDVÕ�GLú�KDVVDVL\HWL�YH�\XPXúDN�GRNX��OVHUDV\RQODUÕ�
LOH�\�NVHN�ELU�LOLúNL�ND\GHGLOPLúWLU�������%X�QHGHQOH�GLú�HWL�
YH� GLO� X\JXQ� DUDoODUOD� NRUXQPDOÕGÕU� �|UQH÷LQ�� ODVWLN� |UW���
VX\D�EDWÕUÕOPÕú�JD]OÕ�EH]���5HVLP����

Resim 1.�2ILV�WLSL�EOHDFKLQJ�X\JXODPDVÕ

$NG�'Lú�+HN�'�����������

��

Ev Tipi
'Lú�EH\D]ODWPDGD�DOWÕQ�VWDQGDUW�RODUDN�NDEXO�HGLOLU�YH�JHQHO�
OLNOH� GLú� KHNLPOHUL� WDUDIÕQGDQ� UHoHWH� HGLOLU��*HFH� ER\XQFD�
EH\D]ODWPD���KDVWD\D�|]HO�ELU�D÷Õ]�NRUX\XFX�LoLQGH��������
NDUEDPLG�SHURNVLW�LoHUHQ�MHOLQ�X\JXODQPDVÕ\OD�JHUoHNOHúWL�
ULOLU� ��������� +LGURMHQ� SHURNVLWLQ� GDKD� G�ú�N� NRQVDQ��
WUDV\RQX�QHGHQL\OH��J|U�Q�U�HWNLOHULQ�HOGH�HGLOPHVL�LoLQ�ELU�
GL]L� JHFH� ER\XQFD� WHGDYL� JHUHNOLGLU�� %X� \|QWHPOHUOH�� EH��
\D]ODWPD� PDWHU\DOL�� EH\D]ODWPD� MHOLQLQ� \�]GHVLQH� ED÷OÕ�
RODUDN�WLSLN�RODUDN�J�QGH�ELU�NDo�VDDWH�NDGDU�GLúOHUGH�NDOÕU�
YH�SURIHV\RQHO�EH\D]ODWPD�VRQXoODUÕ�HOGH�HWPHN�LoLQ�HQ�D]�
�����J�Q�ELU�V�UH�ER\XQFD�NXOODQÕOÕU������

Over-the counter-products (OTC) 
27&�RODUDN�ELOLQHQ�\|QWHP��GLú�KHNLPLQLQ�GDQÕúPDQOÕ÷Õ�YH�
NRQWURO��ROPDNVÕ]ÕQ�KDVWDQÕQ�PDUNHW�YH�HF]DQHOHUGHQ�VDWÕQ�
DODUDN� NXOODQGÕ÷Õ� �U�QOHU� LOH� \DSÕODQ� EH\D]ODWPD�
WHNQLNOHULGLU�� %H\D]ODWPD� MHOL� JHQHOOLNOH� GLúOHULQ� ODELDO� YH�
EXNNDO� \�]H\OHULQH� X\DFDN� úHNLOGH� WDVDUODQPÕú� WHN�
NXOODQÕPOÕN� SODVWLN� úHULWOHUOH�� ELU� IÕUoD� NXOODQÕODUDN� X\JX�
ODQÕU�YH\D�GLú�PDFXQODUÕ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD�GD��
GDKLO� HGLOHELOLU�� 27&� �U�QOHULQGH� \D\JÕQ� RODUDN� EXOXQDQ�
DNWLI�EH\D]ODWPD�PDGGHOHUL�KLGURMHQ�SHURNVLW�\D�GD�NDUEDP�
LG�SHURNVLW�LoHULNOL�GLú�PDFXQODUÕGÕU������

,M^Q\IT�,Q̫�*MaIbTI\UI�
.DQDO� WHGDYLOL� GLúOHU� FDQOÕOÕ÷ÕQÕ� \LWLUPLúWLU�� UHQNOHQPHQLQ�
oHúLWOL� QHGHQOHUL� RODELOLU�� .|N�NDQDO� GROJX� PDO]HPHVL� YH�
LODo� DMDQÕ� W�U�� GLúLQ� UHQN� GH÷LúLPL� H÷LOLPLQGH� URO� R\QDU��
g]HOOLNOH�WHWUDVLNOLQ�LoHUHQ��U�QOHU�GLúLQ�UHQJLQL�G�ú�UPH\H�
H÷LOLPOLGLU�� %XQXQ� L\L� ELOLQHQ� ELU� |UQH÷L� /HGHUPL[¶GLU��
.DOVL\XP�KLGURNVLW�ELOH�N|N�NDQDO�GROJXODUÕQÕQ�UHYL]\RQODUÕ�
VÕUDVÕQGD�GHQWLQ�UHQN�ND\EÕQD�\RO�DoDELOLU��'HYLWDO�GLúOHULQ�
EH\D]ODWÕOPDVÕQGD� NXOODQÕODQ� WHNQLNOHU� Lo�GÕú� EH\D]ODWPD��
RILV�LoL�EH\D]ODWPD�YH�ZDONLQJ�EOHDFK�WHNQLNOHULGLU��'HYLWDO�
EH\D]ODWPDGD�HQ�VÕN�NXOODQÕODQ�ZDONLQJ�EOHDFK� WHNQL÷LQGH�
VRG\XP� SHUERUDW� NXOODQÕOÕU�� .DQDO� WHGDYLVL� ELWLULOHQ� GLúLQ�
NRURQDO� E|O�PGHNL� W�P� GROJX�PDGGHVL� NDOGÕUÕOÕU�� VRG\XP�
SHUERUDW�NDYLWHQLQ�\�]H\LQH�NDGDU�W�P�GHQWLQL�NDSOD\DFDN�
úHNLOGH� \HUOHúWLULOLU�� �VW�QH� SDPXN� NR\DUDN� JHoLFL� GROJX�
\DSÕOÕU�� %LUNDo� J�Q� VRQUD� EH\D]ODWPD� VRQXFX� LQFHOHQLU� YH�
JHUHNLUVH� EH\D]ODWPD� DMDQÕ� \HQLGHQ� \HUOHúWLULOLU�� <HWHUOL�
EH\D]OÕN�VD÷ODQGÕNWDQ�VRQUD�NDOVL\XP�KLGURNVLW�NR\XOXS���
KDIWD�EHNOHQLU�YH�HQ�VRQ�ILQDO�UHVWRUDV\RQ�\DSÕOÕU��'HYLWDO�GLú�
EH\D]ODWPD������� EDúDUÕ� RUDQÕ� LOH� KDVWDODUD� X\JXODQPDVÕ�
DFÕVÕQGDQ�J�YHQOLGLU�������

8W\IV[QaMT�AIV�-\SQTMZ�
*HUL�'|Q�ú
%H\D]ODWPD� HWNLQOL÷LQLQ� RILV� WLSL� EH\D]ODWPD� LúOHPLQGHQ�
VRQUD�JHUL\H�G|QPHVL���\ÕOGD�����RUDQÕQGD�UDSRU�HGLOPLúWLU��
(Y�WLSL�EH\D]ODWPD�LoLQ��+D\ZRRG�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPD�
GD����D\GD�����RUDQÕQGD�JHUL\H�G|Q�ú�UDSRU�HGLOPLúWLU������

0LQH�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
8\JXODPD�PLNWDUÕ�YH�úHNOLQH�J|UH�DUWDQ�SRU|]LWH��GHPLQH��
UDOL]DV\RQ�� SURWHLQ� NRQVDQWUDV\RQXQGD� D]DOPD�� RUJDQLN�
PDWULV� \ÕNÕPÕ�� NDOVL\XP� ND\EÕ� YH� &D�3� RUDQÕQGD� GH÷LúLP�

JLEL� HWNLOHUL� EXOXQPDNWDGÕU�� %H\D]ODWPD� SURVHG�U�Q�Q�
DUGÕQGDQ�&3�YH\D�+3
�QLQ�ER]XOPDVÕ\OD�VDOÕQDQ�ELOHúHQOHU��
J|]HQHNOHU�� ROXNODU� YH� oDWODNODU� ROXúWXUXU�� %X�� PLQH\L�
S�U�]O��YH�GÕúVDO�OHNHOHQPH\H�GDKD�GX\DUOÕ�KDOH�JHWLULU������

$GH]LYLQ�%D÷ODQPDVÕQD�(WNLVL
3HURNVLW� ED]OÕ� PDWHU\DOOHULQ� PLQHQLQ� ED÷ODQPD�
GD\DQÕNOÕOÕ÷ÕQD�YH�\DSÕVÕQD�HWNLOHUL� LOH� LOJLOL�DUDúWÕUPDODUGD�
ED÷ODQPDQÕQ� G�úW�÷�� VDSWDQPÕúWÕU�� %H\D]ODWPD� WHGDYLVL�
VRQUDVÕQGD� D]DOPÕú�ED÷ODQPD�GD\DQÕNOÕOÕ÷Õ� LOH� LOJLOL� NOLQLN�
SUREOHPOHUGHQ�NDoÕQPDN�LoLQ�SHN�oRN�\|QWHP�|QHULOPHNWH�
GLU�� %H\D]ODWPD� WHGDYLVL� VRQUDVÕ� UHVWRUDV\RQ� \DSÕPÕQÕQ� ��
KDIWD�VRQUD�\DSÕOPDVÕ�HQ�oRN�|QHULOHQ�\|QWHPGLU������

'HQWLQ�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�\DOQÕ]�YH\D�VRG\XP�SHUERUDW�LOH�ELUOLNWH�
NXOODQÕOGÕ÷ÕQGD�GHQWLQ�SHUPDELOLWHVLQL�DUWÕUÕU��GHQWLQLQ�NLP��
\DVDO� \DSÕVÕQÕ� GH÷LúWLULU� YH� GLú� VHUW� GRNXVXQXQ� IL]LNVHO�
|]HOOLNOHULQL� ]D\ÕIODWÕU�� (QGRGRQWLN� RODUDN� WHGDYL� HGLOHQ�
GLúOHULQ� LQWUDNRURQDO� EH\D]ODWPDVÕ� VHUYLNDO� N|N� UH]RUEVL��
\RQXQD� VHEHS� RODELOLU��%XQXQ� QHGHQL� EH\D]ODWPD� DMDQÕQÕQ�
GHQWLQ� W�E�OOHUL� ER\XQFD� SHULRGRQWDO� GRNXODUD� JHoPHVL�
RODUDN� DoÕNODQDELOLU��'HQWLQ� \�]H\LQH� HWNLOHULQ� LQFHOHQGL÷L�
oDOÕúPDODUGD�LVH�GHQWLQ�NÕUÕOPD�GD\DQÕPÕQÕQ�D]DOGÕ÷Õ��GHQWL�
QLQ� JHUPH� YH� PDNDVODPD� NXYYHWOHULQGH� ]DUDUOÕ� HWNLOHULQ�
ROXúWX÷X��NDOVL\XP�IRVIDW�RUDQÕQÕQ�D]DOGÕ÷Õ�YH�VHUYLNDO�N|N�
UH]RUEVL\RQXQXQ�ROXúWX÷X�EHOLUWLOPLúWLU�����������

3XOSD�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�SXOSD�HQ]LPOHULQH�HWNL�HGHUHN�GX\DUOÕOÕ÷D�
VHEHS� ROPDNWD� YH� K�FUHOHUGH� GH÷LúLNOLNOHUH� QHGHQ� ROPDN�
WDGÕU��3XOSD��]HULQGHNL�DUDúWÕUPDODU�VÕQÕUOÕ�ROPDNOD�ELUOLNWH�
EXQODUÕQ� oR÷X� SXOSDGD� UHYHUVLEO� HWNLOHULQ� YDUOÕ÷ÕQGDQ� V|]�
HWPHNWHGLU�� 2ILV� WLSL� EH\D]ODWPDGD� NXOODQÕODQ� ÕúÕNODUÕQ�
DNWLYDV\RQX\OD�LOJLOL� WHPHO�VRUXQ�ÕVÕ�ROXúPDVÕ�YH�EX�ÕVÕQÕQ�
SXOSD\Õ� HWNLOHPHVLGLU�� %D]Õ� oDOÕúPDODUGD� EH\D]ODWPD�
ODPEDODUÕQÕQ� VHEHS� ROGX÷X� VÕFDNOÕN� DUWÕúÕQÕQ� SXOSDGD�
LUUHYHUVLEO� ]DUDU� ROXúWXUDFDN� HúLN� GH÷HULQ� ����&� DOWÕQGD�
ROGX÷X�EXOXQPXúWXU������

+DVVDVL\HW�2OXúWXUPDVÕ
'Lú�KDVVDVL\HWL�EH\D]ODWPDQÕQ�HQ�VÕN�ELOGLULOHQ�\DQ�HWNLVLGLU��
+LGURMHQ� SHURNVLW� YH� NDUEDPLG� SHURNVLW� PLQH� YH� GHQWLQH�
SHQHWUH� ROXU�� KDVVDVL\HWH� VHEHS� ROXU��'X\DUOÕOÕN� JHQHOOLNOH�
GDKD� |QFHNL� KDVVDV� GLú� KLND\HVL�� X\JXODPD� VÕNOÕ÷ÕQÕQ�
DUWPDVÕ�� \�NVHN� NRQVDQWUDV\RQODUGD� NDUEDPLG� SHURNVLW�
NXOODQÕOPDVÕ� �|UQH÷LQ� ����� LOH� LOLúNLOLGLU�� 'X\DUOÕOÕ÷Õ�
HWNLOH\HELOHFHN�ELU�GL÷HU�IDNW|U�EH\D]ODWPD�MHOLQLQ�S+¶ÕGÕU��
.DUEDPLG�SHURNVLW� LOH�\DSÕODQ�EH\D]ODWPDGD�� ÕúÕN�ND\QDN�
ODUÕQGDQ�ED÷ÕPVÕ]�RODUDN�+3�LOH�\DSÕODQ�EH\D]ODWPD\D�J|UH�
GDKD�D]�KDVVDVL\HW�ROXúPXúWXU������

3HULRGRQVL\XPGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ� SHURNVLGLQ� \�NVHN� NRQVDQWUDV\RQX� ���������
PXNR]DO�PHPEUDQ�LoLQ�\DNÕFÕGÕU�YH�GLúHWLQGH�EH\D]ODPD�YH�
\DQPD\D�VHEHS�RODELOLU��'LúHWL�YH�RUDO�\XPXúDN�GRNXODUGD�
LUULWDV\RQ�YH��OVHUDV\RQ�ROXúXPXQD�VHEHS�RODELOLU��$÷DUWPD�
DMDQODUÕQÕQ� LQVDQ�GLúHWL� ILEUREODVWODUÕ��]HULQH� WRNVLN�HWNL\H�

VDKLS� ROGX÷X� YH� ELUoRN� K�FUHVHO� IRQNVL\RQX� LQKLEH� HWWL÷L�
EHOLUWLOPLúWLU��$QFDN�� D÷Õ]� RUWDPÕQGD� EXOXQDQ� +3
\L� \ÕNDQ�
HQ]LPOHULQ��RUDO�GRNXODUÕ�YH�NRPSRQHQW�K�FUHOHUL�EX�SRWDQVL�
\HO�WRNVLN�HWNLOHUGHQ�NRUX\DFD÷Õ�LOHUL�V�U�OPHNWHGLU���������

7RNVLVLWH
%H\D]ODWÕFÕ�DMDQODUÕQ� WRNVLVLWHVL�KLGURMHQ�SHURNVLW�NRQVDQW�
UDV\RQXQD��EH\D]ODWÕFÕ�DMDQÕQ�ELOHúLPLQH�YH�WHGDYL�V�UHVLQH�
ED÷OÕGÕU��+LGURMHQ�SHURNVLWLQ�VHUEHVW�UDGLNDOOHU�ROXúWXUGX÷X�
YH� EX� UDGLNDOOHULQ� NDUVLQRMHQ� |]HOOLNOHULQLQ� ROGX÷X� ELOLQ��
PHNWHGLU�� +LGURMHQ� SHURNVLW� \�NVHN� NRQVDQWUDV\RQODUGD�
'1$¶\Õ�\ÕNDFDN�NDGDU�PXWDMHQLNWLU�YH�SURWHLQOHUL�GHQDWXUH�
HGHELOLU��%X�ROXPVX]�HWNLOHUH�NDUúÕ�Y�FXGXQ�NHQGL�VDYXQPD�
VLVWHPOHUL� YDUGÕU�� $÷Õ]GDNL� HQ� HWNLOL� VDYXQPD� VLVWHPL�
W�N�U�N�LoHULVLQGHNL�SHURNVLGD]�HQ]LPLGLU��������

*MaIbTI\UI�;WVZI[Ü�:MUQVMZITQbI[aWV�
CPP-ACP
0LQHQLQ� PLQHUDO� DOÕPÕQÕ� YH� UHPLQHUDOL]DV\RQ� V�UHFLQL�
KÕ]ODQGÕUPDN�� GHQWLQ� DúÕUÕ� GX\DUOÕOÕ÷ÕQÕ� D]DOWPDN� YH� KDWWD�
D÷Õ]�NXUXOX÷XQXQ�]DUDUOÕ�HWNLOHULQH�NDUúÕ�NR\PDN�DPDFÕ\OD��
ND]HLQ� IRVIRSHSWLG�DPRUI� NDOVL\XP� IRVIDW� �&33�$&3�� GLú�
KHNLPOL÷LQH� HNOHQPLúWLU��$PRUI� KDOGH� NDOVL\XP� YH� IRVIDW�
L\RQODUÕ� LOH� VHUW� GRNXGD� EXOXQDQ� KLGURNVLDSDWLWH� NLP\DVDO�
RODUDN� ED÷ODQÕU�� NDOVL\XP� YH� IRVIDW� L\RQODUÕQÕQ� GR\JXQ�
OX÷XQX�NRUXU��E|\OHFH�EDNWHUL\HO�YH\D�DúÕQGÕUÕFÕ�VDOGÕUÕODUÕQ�
QHGHQ�ROGX÷X�GHPLQHUDOL]DV\RQ�V�UHFLQL�HQJHOOHU������

1DQR�KLGURNVLDSDWLW
+LGURNVLDSDWLW��GR÷DO�RODUDN�HNVWUDNWH�HGLOHELOHQ�ELU�NDOVL�
\XP� IRVIDW� ELOHúL÷LGLU�� 'Lú�PDFXQODUÕ� JLEL� GLú� �U�QOHULQLQ�
ID\GDODUÕQÕ�HQ��VW�G�]H\H�oÕNDUPDN�DPDFÕ\OD�ELOLP�DGDP�
ODUÕ�� UHPLQHUDOL]DV\RQ�� 6WUHSWRFRFFXV� PXWDQV� YLU�ODQV�
DGVRUSVL\RQXQX�D]DOWPD�YH�DúÕQGÕUÕFÕ�GR÷DVÕ�VD\HVLQGH�GÕú�
OHNHOHUL� oÕNDUPD� \HWHQH÷L� LoLQ� QDQR�KLGURNVLDSDWLW� �Q+$��
SDUWLN�OOHULQL� GDKLO� HWWLOHU�� )ORU�U� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD��
Q+$�LoHUHQ�PDFXQODUÕQ�GHQWLQ�W�E�OOHULQL�WÕNDPDGD��E|\OHFH�
GHQWLQ� KDVVDVL\HWLQL� D]DOWPDGD� YH� \�]H\� S�U�]O�O�÷�Q��
|QFHGHQ�EH\D]ODWÕOPÕú�NRúXOODUD�JHUL�JHWLUPHGH�GDKD�HWNLOL�
ROGX÷X�NDQÕWODQPÕúWÕU������

6RG\XP�$VNRUEDW��6$�
$VNRUELN�DVLWWHQ�HNVWUDNWH�HGLOHQ�ELU�WX]�RODQ�6$��HQ]LPDWLN�
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WUHDWPHQWV� DUH�ZLGHO\� DSSOLHG�ZLWKLQ� WKH� VFRSH� RI�
PLQLPDOO\� LQYDVLYH� GHQWLVWU\�� 7HHWK� ZKLWHQLQJ�
WHFKQLTXHV�FDQ�EH�DSSOLHG�ERWK�E\�SURIHVVLRQDOV�LQ�
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27&�RODUDN�ELOLQHQ�\|QWHP��GLú�KHNLPLQLQ�GDQÕúPDQOÕ÷Õ�YH�
NRQWURO��ROPDNVÕ]ÕQ�KDVWDQÕQ�PDUNHW�YH�HF]DQHOHUGHQ�VDWÕQ�
DODUDN� NXOODQGÕ÷Õ� �U�QOHU� LOH� \DSÕODQ� EH\D]ODWPD�
WHNQLNOHULGLU�� %H\D]ODWPD� MHOL� JHQHOOLNOH� GLúOHULQ� ODELDO� YH�
EXNNDO� \�]H\OHULQH� X\DFDN� úHNLOGH� WDVDUODQPÕú� WHN�
NXOODQÕPOÕN� SODVWLN� úHULWOHUOH�� ELU� IÕUoD� NXOODQÕODUDN� X\JX�
ODQÕU�YH\D�GLú�PDFXQODUÕ��D÷Õ]�oDONDODPD�VRO�V\RQODUÕQD�GD��
GDKLO� HGLOHELOLU�� 27&� �U�QOHULQGH� \D\JÕQ� RODUDN� EXOXQDQ�
DNWLI�EH\D]ODWPD�PDGGHOHUL�KLGURMHQ�SHURNVLW�\D�GD�NDUEDP�
LG�SHURNVLW�LoHULNOL�GLú�PDFXQODUÕGÕU������

,M^Q\IT�,Q̫�*MaIbTI\UI�
.DQDO� WHGDYLOL� GLúOHU� FDQOÕOÕ÷ÕQÕ� \LWLUPLúWLU�� UHQNOHQPHQLQ�
oHúLWOL� QHGHQOHUL� RODELOLU�� .|N�NDQDO� GROJX� PDO]HPHVL� YH�
LODo� DMDQÕ� W�U�� GLúLQ� UHQN� GH÷LúLPL� H÷LOLPLQGH� URO� R\QDU��
g]HOOLNOH�WHWUDVLNOLQ�LoHUHQ��U�QOHU�GLúLQ�UHQJLQL�G�ú�UPH\H�
H÷LOLPOLGLU�� %XQXQ� L\L� ELOLQHQ� ELU� |UQH÷L� /HGHUPL[¶GLU��
.DOVL\XP�KLGURNVLW�ELOH�N|N�NDQDO�GROJXODUÕQÕQ�UHYL]\RQODUÕ�
VÕUDVÕQGD�GHQWLQ�UHQN�ND\EÕQD�\RO�DoDELOLU��'HYLWDO�GLúOHULQ�
EH\D]ODWÕOPDVÕQGD� NXOODQÕODQ� WHNQLNOHU� Lo�GÕú� EH\D]ODWPD��
RILV�LoL�EH\D]ODWPD�YH�ZDONLQJ�EOHDFK�WHNQLNOHULGLU��'HYLWDO�
EH\D]ODWPDGD�HQ�VÕN�NXOODQÕODQ�ZDONLQJ�EOHDFK� WHNQL÷LQGH�
VRG\XP� SHUERUDW� NXOODQÕOÕU�� .DQDO� WHGDYLVL� ELWLULOHQ� GLúLQ�
NRURQDO� E|O�PGHNL� W�P� GROJX�PDGGHVL� NDOGÕUÕOÕU�� VRG\XP�
SHUERUDW�NDYLWHQLQ�\�]H\LQH�NDGDU�W�P�GHQWLQL�NDSOD\DFDN�
úHNLOGH� \HUOHúWLULOLU�� �VW�QH� SDPXN� NR\DUDN� JHoLFL� GROJX�
\DSÕOÕU�� %LUNDo� J�Q� VRQUD� EH\D]ODWPD� VRQXFX� LQFHOHQLU� YH�
JHUHNLUVH� EH\D]ODWPD� DMDQÕ� \HQLGHQ� \HUOHúWLULOLU�� <HWHUOL�
EH\D]OÕN�VD÷ODQGÕNWDQ�VRQUD�NDOVL\XP�KLGURNVLW�NR\XOXS���
KDIWD�EHNOHQLU�YH�HQ�VRQ�ILQDO�UHVWRUDV\RQ�\DSÕOÕU��'HYLWDO�GLú�
EH\D]ODWPD������� EDúDUÕ� RUDQÕ� LOH� KDVWDODUD� X\JXODQPDVÕ�
DFÕVÕQGDQ�J�YHQOLGLU�������

8W\IV[QaMT�AIV�-\SQTMZ�
*HUL�'|Q�ú
%H\D]ODWPD� HWNLQOL÷LQLQ� RILV� WLSL� EH\D]ODWPD� LúOHPLQGHQ�
VRQUD�JHUL\H�G|QPHVL���\ÕOGD�����RUDQÕQGD�UDSRU�HGLOPLúWLU��
(Y�WLSL�EH\D]ODWPD�LoLQ��+D\ZRRG�WDUDIÕQGDQ�\DSÕODQ�oDOÕúPD�
GD����D\GD�����RUDQÕQGD�JHUL\H�G|Q�ú�UDSRU�HGLOPLúWLU������

0LQH�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
8\JXODPD�PLNWDUÕ�YH�úHNOLQH�J|UH�DUWDQ�SRU|]LWH��GHPLQH��
UDOL]DV\RQ�� SURWHLQ� NRQVDQWUDV\RQXQGD� D]DOPD�� RUJDQLN�
PDWULV� \ÕNÕPÕ�� NDOVL\XP� ND\EÕ� YH� &D�3� RUDQÕQGD� GH÷LúLP�

JLEL� HWNLOHUL� EXOXQPDNWDGÕU�� %H\D]ODWPD� SURVHG�U�Q�Q�
DUGÕQGDQ�&3�YH\D�+3
�QLQ�ER]XOPDVÕ\OD�VDOÕQDQ�ELOHúHQOHU��
J|]HQHNOHU�� ROXNODU� YH� oDWODNODU� ROXúWXUXU�� %X�� PLQH\L�
S�U�]O��YH�GÕúVDO�OHNHOHQPH\H�GDKD�GX\DUOÕ�KDOH�JHWLULU������

$GH]LYLQ�%D÷ODQPDVÕQD�(WNLVL
3HURNVLW� ED]OÕ� PDWHU\DOOHULQ� PLQHQLQ� ED÷ODQPD�
GD\DQÕNOÕOÕ÷ÕQD�YH�\DSÕVÕQD�HWNLOHUL� LOH� LOJLOL�DUDúWÕUPDODUGD�
ED÷ODQPDQÕQ� G�úW�÷�� VDSWDQPÕúWÕU�� %H\D]ODWPD� WHGDYLVL�
VRQUDVÕQGD� D]DOPÕú�ED÷ODQPD�GD\DQÕNOÕOÕ÷Õ� LOH� LOJLOL� NOLQLN�
SUREOHPOHUGHQ�NDoÕQPDN�LoLQ�SHN�oRN�\|QWHP�|QHULOPHNWH�
GLU�� %H\D]ODWPD� WHGDYLVL� VRQUDVÕ� UHVWRUDV\RQ� \DSÕPÕQÕQ� ��
KDIWD�VRQUD�\DSÕOPDVÕ�HQ�oRN�|QHULOHQ�\|QWHPGLU������

'HQWLQ�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�\DOQÕ]�YH\D�VRG\XP�SHUERUDW�LOH�ELUOLNWH�
NXOODQÕOGÕ÷ÕQGD�GHQWLQ�SHUPDELOLWHVLQL�DUWÕUÕU��GHQWLQLQ�NLP��
\DVDO� \DSÕVÕQÕ� GH÷LúWLULU� YH� GLú� VHUW� GRNXVXQXQ� IL]LNVHO�
|]HOOLNOHULQL� ]D\ÕIODWÕU�� (QGRGRQWLN� RODUDN� WHGDYL� HGLOHQ�
GLúOHULQ� LQWUDNRURQDO� EH\D]ODWPDVÕ� VHUYLNDO� N|N� UH]RUEVL��
\RQXQD� VHEHS� RODELOLU��%XQXQ� QHGHQL� EH\D]ODWPD� DMDQÕQÕQ�
GHQWLQ� W�E�OOHUL� ER\XQFD� SHULRGRQWDO� GRNXODUD� JHoPHVL�
RODUDN� DoÕNODQDELOLU��'HQWLQ� \�]H\LQH� HWNLOHULQ� LQFHOHQGL÷L�
oDOÕúPDODUGD�LVH�GHQWLQ�NÕUÕOPD�GD\DQÕPÕQÕQ�D]DOGÕ÷Õ��GHQWL�
QLQ� JHUPH� YH� PDNDVODPD� NXYYHWOHULQGH� ]DUDUOÕ� HWNLOHULQ�
ROXúWX÷X��NDOVL\XP�IRVIDW�RUDQÕQÕQ�D]DOGÕ÷Õ�YH�VHUYLNDO�N|N�
UH]RUEVL\RQXQXQ�ROXúWX÷X�EHOLUWLOPLúWLU�����������

3XOSD�<DSÕVÕQGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ�SHURNVLW�SXOSD�HQ]LPOHULQH�HWNL�HGHUHN�GX\DUOÕOÕ÷D�
VHEHS� ROPDNWD� YH� K�FUHOHUGH� GH÷LúLNOLNOHUH� QHGHQ� ROPDN�
WDGÕU��3XOSD��]HULQGHNL�DUDúWÕUPDODU�VÕQÕUOÕ�ROPDNOD�ELUOLNWH�
EXQODUÕQ� oR÷X� SXOSDGD� UHYHUVLEO� HWNLOHULQ� YDUOÕ÷ÕQGDQ� V|]�
HWPHNWHGLU�� 2ILV� WLSL� EH\D]ODWPDGD� NXOODQÕODQ� ÕúÕNODUÕQ�
DNWLYDV\RQX\OD�LOJLOL� WHPHO�VRUXQ�ÕVÕ�ROXúPDVÕ�YH�EX�ÕVÕQÕQ�
SXOSD\Õ� HWNLOHPHVLGLU�� %D]Õ� oDOÕúPDODUGD� EH\D]ODWPD�
ODPEDODUÕQÕQ� VHEHS� ROGX÷X� VÕFDNOÕN� DUWÕúÕQÕQ� SXOSDGD�
LUUHYHUVLEO� ]DUDU� ROXúWXUDFDN� HúLN� GH÷HULQ� ����&� DOWÕQGD�
ROGX÷X�EXOXQPXúWXU������

+DVVDVL\HW�2OXúWXUPDVÕ
'Lú�KDVVDVL\HWL�EH\D]ODWPDQÕQ�HQ�VÕN�ELOGLULOHQ�\DQ�HWNLVLGLU��
+LGURMHQ� SHURNVLW� YH� NDUEDPLG� SHURNVLW� PLQH� YH� GHQWLQH�
SHQHWUH� ROXU�� KDVVDVL\HWH� VHEHS� ROXU��'X\DUOÕOÕN� JHQHOOLNOH�
GDKD� |QFHNL� KDVVDV� GLú� KLND\HVL�� X\JXODPD� VÕNOÕ÷ÕQÕQ�
DUWPDVÕ�� \�NVHN� NRQVDQWUDV\RQODUGD� NDUEDPLG� SHURNVLW�
NXOODQÕOPDVÕ� �|UQH÷LQ� ����� LOH� LOLúNLOLGLU�� 'X\DUOÕOÕ÷Õ�
HWNLOH\HELOHFHN�ELU�GL÷HU�IDNW|U�EH\D]ODWPD�MHOLQLQ�S+¶ÕGÕU��
.DUEDPLG�SHURNVLW� LOH�\DSÕODQ�EH\D]ODWPDGD�� ÕúÕN�ND\QDN�
ODUÕQGDQ�ED÷ÕPVÕ]�RODUDN�+3�LOH�\DSÕODQ�EH\D]ODWPD\D�J|UH�
GDKD�D]�KDVVDVL\HW�ROXúPXúWXU������

3HULRGRQVL\XPGD�0H\GDQD�*HOHQ�'H÷LúLNOLNOHU
+LGURMHQ� SHURNVLGLQ� \�NVHN� NRQVDQWUDV\RQX� ���������
PXNR]DO�PHPEUDQ�LoLQ�\DNÕFÕGÕU�YH�GLúHWLQGH�EH\D]ODPD�YH�
\DQPD\D�VHEHS�RODELOLU��'LúHWL�YH�RUDO�\XPXúDN�GRNXODUGD�
LUULWDV\RQ�YH��OVHUDV\RQ�ROXúXPXQD�VHEHS�RODELOLU��$÷DUWPD�
DMDQODUÕQÕQ� LQVDQ�GLúHWL� ILEUREODVWODUÕ��]HULQH� WRNVLN�HWNL\H�

VDKLS� ROGX÷X� YH� ELUoRN� K�FUHVHO� IRQNVL\RQX� LQKLEH� HWWL÷L�
EHOLUWLOPLúWLU��$QFDN�� D÷Õ]� RUWDPÕQGD� EXOXQDQ� +3
\L� \ÕNDQ�
HQ]LPOHULQ��RUDO�GRNXODUÕ�YH�NRPSRQHQW�K�FUHOHUL�EX�SRWDQVL�
\HO�WRNVLN�HWNLOHUGHQ�NRUX\DFD÷Õ�LOHUL�V�U�OPHNWHGLU���������

7RNVLVLWH
%H\D]ODWÕFÕ�DMDQODUÕQ� WRNVLVLWHVL�KLGURMHQ�SHURNVLW�NRQVDQW�
UDV\RQXQD��EH\D]ODWÕFÕ�DMDQÕQ�ELOHúLPLQH�YH�WHGDYL�V�UHVLQH�
ED÷OÕGÕU��+LGURMHQ�SHURNVLWLQ�VHUEHVW�UDGLNDOOHU�ROXúWXUGX÷X�
YH� EX� UDGLNDOOHULQ� NDUVLQRMHQ� |]HOOLNOHULQLQ� ROGX÷X� ELOLQ��
PHNWHGLU�� +LGURMHQ� SHURNVLW� \�NVHN� NRQVDQWUDV\RQODUGD�
'1$¶\Õ�\ÕNDFDN�NDGDU�PXWDMHQLNWLU�YH�SURWHLQOHUL�GHQDWXUH�
HGHELOLU��%X�ROXPVX]�HWNLOHUH�NDUúÕ�Y�FXGXQ�NHQGL�VDYXQPD�
VLVWHPOHUL� YDUGÕU�� $÷Õ]GDNL� HQ� HWNLOL� VDYXQPD� VLVWHPL�
W�N�U�N�LoHULVLQGHNL�SHURNVLGD]�HQ]LPLGLU��������

*MaIbTI\UI�;WVZI[Ü�:MUQVMZITQbI[aWV�
CPP-ACP
0LQHQLQ� PLQHUDO� DOÕPÕQÕ� YH� UHPLQHUDOL]DV\RQ� V�UHFLQL�
KÕ]ODQGÕUPDN�� GHQWLQ� DúÕUÕ� GX\DUOÕOÕ÷ÕQÕ� D]DOWPDN� YH� KDWWD�
D÷Õ]�NXUXOX÷XQXQ�]DUDUOÕ�HWNLOHULQH�NDUúÕ�NR\PDN�DPDFÕ\OD��
ND]HLQ� IRVIRSHSWLG�DPRUI� NDOVL\XP� IRVIDW� �&33�$&3�� GLú�
KHNLPOL÷LQH� HNOHQPLúWLU��$PRUI� KDOGH� NDOVL\XP� YH� IRVIDW�
L\RQODUÕ� LOH� VHUW� GRNXGD� EXOXQDQ� KLGURNVLDSDWLWH� NLP\DVDO�
RODUDN� ED÷ODQÕU�� NDOVL\XP� YH� IRVIDW� L\RQODUÕQÕQ� GR\JXQ�
OX÷XQX�NRUXU��E|\OHFH�EDNWHUL\HO�YH\D�DúÕQGÕUÕFÕ�VDOGÕUÕODUÕQ�
QHGHQ�ROGX÷X�GHPLQHUDOL]DV\RQ�V�UHFLQL�HQJHOOHU������

1DQR�KLGURNVLDSDWLW
+LGURNVLDSDWLW��GR÷DO�RODUDN�HNVWUDNWH�HGLOHELOHQ�ELU�NDOVL�
\XP� IRVIDW� ELOHúL÷LGLU�� 'Lú�PDFXQODUÕ� JLEL� GLú� �U�QOHULQLQ�
ID\GDODUÕQÕ�HQ��VW�G�]H\H�oÕNDUPDN�DPDFÕ\OD�ELOLP�DGDP�
ODUÕ�� UHPLQHUDOL]DV\RQ�� 6WUHSWRFRFFXV� PXWDQV� YLU�ODQV�
DGVRUSVL\RQXQX�D]DOWPD�YH�DúÕQGÕUÕFÕ�GR÷DVÕ�VD\HVLQGH�GÕú�
OHNHOHUL� oÕNDUPD� \HWHQH÷L� LoLQ� QDQR�KLGURNVLDSDWLW� �Q+$��
SDUWLN�OOHULQL� GDKLO� HWWLOHU�� )ORU�U� LOH� NDUúÕODúWÕUÕOGÕ÷ÕQGD��
Q+$�LoHUHQ�PDFXQODUÕQ�GHQWLQ�W�E�OOHULQL�WÕNDPDGD��E|\OHFH�
GHQWLQ� KDVVDVL\HWLQL� D]DOWPDGD� YH� \�]H\� S�U�]O�O�÷�Q��
|QFHGHQ�EH\D]ODWÕOPÕú�NRúXOODUD�JHUL�JHWLUPHGH�GDKD�HWNLOL�
ROGX÷X�NDQÕWODQPÕúWÕU������

6RG\XP�$VNRUEDW��6$�
$VNRUELN�DVLWWHQ�HNVWUDNWH�HGLOHQ�ELU�WX]�RODQ�6$��HQ]LPDWLN�
ROPD\DQ�YH�GR÷DO�ELU�ELOHúLNWLU��/LPD�YH�DUN�������KHP�HY�
KHP�GH�RILV�WLSL�D÷DUWPD�MHOOHUL�LOH�D÷DUWPD�VRQUDVÕ�PLQH�ED÷�
PXNDYHPHWLQGHNL�D]DOPD\Õ�|QOHPHN�LoLQ�VRO�V\RQ�KDOLQGH�
ELU� GDNLNDOÕN� ���� 6$� X\JXODPDVÕQÕQ� \HWHUOL� ROGX÷XQX�
EHOLUOHPLúOHUGLU�� %LU� oDOÕúPD� ���� 6$
\D� DúÕUÕ� PDUX]�
NDOPDQÕQ�GHQWLQ��]HULQGH�NULVWDOOHU�ROXúWXUGX÷XQX�YH�EXQXQ�
NRPSR]LW�UH]LQOHU�YH�GHQWLQ�DUDVÕQGDNL�ED÷��]HULQGH�ROXP�
VX]�ELU�HWNL\H�\RO�DoWÕ÷ÕQÕ�ELOGLUGL÷LQGHQ��X\JXODPD�V�UHVLQH�
GLNNDW�HGLOPHOLGLU������

Į�7RNRIHURO
6$
�GDQ�GDKD�D]�oDOÕúÕOPÕú�ROVD�GD��Į�WRNRIHURO��72&��D\QÕ�
]DPDQGD� ELU� YLWDPLQGLU� �(��� 72&�� K�FUH� ]DUÕQD� JLUGLNWHQ�
VRQUD�VHUEHVW�UDGLNDOOHUH�NDUúÕ�ELULQFLO�K�FUH�VDYXQPDVÕQGDQ�
VRUXPOXGXU�� 6DVDNL� YH� DUN�� ����� GLú� PLQHVLQGH� SHURNVLW�

LoHUHQ� D÷DUWPD� SURVHG�UOHULQLQ� RNVLWOH\LFL� HWNLVLQL� WHUVLQH�
oHYLUHQ� WHN�HWNLOL� DMDQÕQ�72&�VRO�V\RQX�ROGX÷XQX�J|VWHU�
PLúWLU�

3URDQWRVL\DQLGLQOHU
3URDQWRVL\DQLGLQOHU� �3$&
OHU��� VHQWH]OHQHELOPHOHULQH�
UD÷PHQ���]�P�oHNLUGH÷L��oDP�NDEX÷X�|]OHUL�YH�NÕ]ÕOFÕNODUGD�
E�\�N� NRQVDQWUDV\RQODUGD� NROD\FD� EXOXQDQ� HQ]LPDWLN�
ROPD\DQ�GR÷DO�DQWLRNVLGDQODUGÕU����
OLN�3$&�VRO�V\RQXQXQ�
��� GDNLND� X\JXODQPDVÕQÕQ� ���� 6$� VRO�V\RQX� LOH� D\QÕ�
HWNLQOL÷L�J|VWHUGL÷LQL�RUWD\D�NR\PXúWXU������

<HúLO�dD\
%DúND� ELU� SROLIHQRO� DQWLRNVLGDQÕ� RODQ� \HúLO� oD\ÕQ� �*7��
N|NHQL�$V\D
GDNL� N�o�N� oDOÕ�&DPHOOLD� VLQHQVLV� 
WLU��)ODYR�
QRLGOHU�� *7
� QLQ� DQD� NLP\DVDO� ELOHúHQOHULGLU� YH� RNVLMHQ�
W�UOHUL��]HULQGH�WHPL]OH\LFL�HWNL�YH�D\UÕFD�PHWDOOHU��]HULQGH�
úHODV\RQ�HWNLVL�J|VWHULUOHU��<LQH�GH����VDDWOLN�PDUX]�NDOPD�
VÕUDVÕQGD� ���
OXN� ELU� NRQVDQWUDV\RQGD� *7� X\JXODPDVÕ��
HYGH� D÷DUWPD� NRúXOODUÕ� DOWÕQGD� WDWPLQ� HGLFL� VRQXoODU�
VHUJLOHPLúWLU������

.DWDOD]

.DWDOD]� �&$7��� LQVDQ� Y�FXGXQGD� YH� ELWNLOHU� JLEL� GL÷HU�
FDQOÕODUGD� EXOXQDQ� HQ]LPDWLN� ELU� DQWLRNVLGDQGÕU�� &$7��
KLGURMHQ� SHURNVLWL� VX� YH� RNVLMHQH� D\UÕúWÕUPD� \HWHQH÷LQH�
VDKLSWLU�� ho� GDNLNDOÕN� ELU� &$7� X\JXODPDVÕ�� EH\D]ODWÕOPÕú�
GLúOHULQ�ED÷ODQPD�J�F�Q��QRUPDO�ELU�VHYL\H\H�\�NVHOWPLúWLU�
�����

SONUÇ
'Lú�EH\D]ODWPD�WHNQLNOHULQLQ�X\JXODQPDVÕ�JLGHUHN�\D\JÕQ�
ODúPDNWD��RILV�WLSL��HY�WLSL�YH\D�27&�EH\D]ODWPD�\|QWHPOHU�
LQLQ� NXOODQÕPÕ� VRQXFX� KDVWDODUÕQ� HVWHWLN� EHNOHQWLOHUL�
NDUúÕODQPDNWD�YH�PHPQXQ�HGLFL�VRQXoODU�HOGH�HGLOPHNWHGLU��
2ODVÕ�\DQ�HWNLOHUGHQ�NDoÕQPDN�LoLQ�G�ú�N�NRQVDQWUDV\RQGD�
SHURNVLW�LoHUHQ�SUHSDUDWODU�WHUFLK�HGLOPHOL��X]XQ�EH\D]ODWPD�
SHUL\RWODUÕQGDQ�NDoÕQÕOPDOÕGÕU��+DVWDODU��GLú�EH\D]ODWPD�LOH�
LOLúNLOL� ULVNOHU� NRQXVXQGD� ELOJLOHQGLULOPHOL� YH� H÷HU� HYGH�
DMDQODU� NXOODQÕOÕ\RUVD�� JHUHNWL÷LQGH� SURIHV\RQHO� \DUGÕP�
DOPDODUÕ� WDYVL\H� HGLOPHOLGLU�� 'LúOHULQ� EH\D]ODWÕOPDVÕQGD�
NXOODQÕODQ�WHNQLNOHU�GLú�KHNLPL�NRQWURO�QGH�X\JXODQGÕ÷ÕQGD�
GDKD�EDúDUÕOÕ��HWNLQ�YH�J�YHQOL�WHGDYLOHU�RUWD\D�oÕNDFDNWÕU�

<D]DUODUÕQ�.DWNÕODUÕ��
)LNLU�.DYUDP�� d�%��� 7DVDUÕP�� 6�(��� 5�<��� <�$�.��� 0�&���
0�.�*���'DQÕúPDQOÕN��d�%���1�d�7���/DERUDWXYDU�LúOHPOHUL��
6�(���5�<���<�$�.���0�&���0�.�*���9HUL�7RSODPD�YH�'H÷HU�
OHQGLUPH�� 6�(��� 5�<��� <�$�.��� 0�&��� 0�.�*��� .D\QDN�
WDUDPDVÕ��6�(���5�<���<�$�.���0�&���0�.�*���0DNDOH�\D]ÕPÕ��
1�d�7���(OHúWLUHO�GH÷HUOHQGLUPH��d�%�

)LQDQVPDQ�YH\D�0DOL�'HVWHN��
%X�oDOÕúPD�LoLQ�KHUKDQJL�ELU�PDGGL�GHVWHN�DOÕQPDPÕúWÕU��
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ABSTRACT
Artificial intelligence (AI) is a term that interprets technologies that can perform cogni-
tive functions emulating human intelligence. It works by help of the software to learn 
automatically from patterns or features in the data. It is a popular field of study that 
contains many theories, methods and technologies, as much as the following major 
subfields in healthcare and medicine. Use of AI is also popular in many fields of dentistry. 
The main use in dentistry is in dental education to simulate clinical work on patients and 
to minimize all the hazards associated with training on a live patient. In dentistry, the use 
of the deep learning algorithm has been investigated in cases such as the detection of 
dental caries, periapical lesions, temporomandibular joint problems, and skeletal classifi-
cations, and it has been stated that Convolutional Neural Networks (CNN) is a useful aid 
for diagnosis and treatment planning. This review article was focused on the use of AI in 
Endodontics such as detection of periapical lesions, prediction of treatment and retreat-
ment methods, detection of root fractures, determination of working length, and evalua-
tion of root canal system morphology and anatomy.

Key Words: 
Artificial intelligence, Deep learning, Machine learning.
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<DSD\�]HND��<=���LQVDQ�]HNDVÕQÕ�WDNOLW�HGHQ�ELOLúVHO�LúOHYOHUL�\HULQH�JHWLUHELOHQ�WHNQRORML��
OHUL�\RUXPOD\DQ�ELU�WHULPGLU��9HULOHUGHNL�NDOÕSODUÕ�YH\D�|]HOOLNOHUL�RWRPDWLN�RODUDN�|÷UHQ-
PHN�LoLQ�\D]ÕOÕP�\DUGÕPÕ\OD�oDOÕúÕU��6D÷OÕN�YH�WÕSWD�DúD÷ÕGDNL�DQD�DOW�GDOODU�NDGDU�ELUoRN�
WHRUL��\|QWHP�YH�WHNQRORML\L�LoLQGH�EDUÕQGÕUDQ�SRS�OHU�ELU�oDOÕúPD�DODQÕGÕU��<=�NXOODQÕPÕ��
GLú�KHNLPOL÷LQLQ�ELUoRN�DODQÕQGD�GD�SRS�OHUGLU��'Lú�KHNLPOL÷LQGHNL�DQD�NXOODQÕP��H÷LWLP�
V�UHFLQGH�NOLQLN�oDOÕúPD\Õ�VLP�OH�HGHUHN�KDVWDGD�PH\GDQD�JHOHELOHFHN�W�P�WHKOLNHOHUL�YH�
NRPSOLNDVXRQODUÕ� HQ� D]D� LQGLUPHNWLU�� 'Lú� KHNLPOL÷LQGH� GLú� o�U�NOHULQLQ�� SHULDSLNDO�
OH]\RQODUÕQ�� WHPSRURPDQGLEXODU� HNOHP� SUREOHPOHULQLQ� WHVSLWL�� LVNHOHW� VÕQÕIODQGÕUPDODUÕ�
JLEL�GXUXPODUGD�GHULQ�|÷UHQPH�DOJRULWPDVÕQÕQ�NXOODQÕPÕ�DUDúWÕUÕOPÕú�YH�.RQYRO�V\RQHO�
6LQLU�$÷ODUÕQÕQ� WDQÕ�YH� WHGDYL�SODQODPDVÕ� LoLQ�\DUDUOÕ�ELU� DUDo�ROGX÷X�EHOLUWLOPLúWLU��%X�
GHUOHPH�<=¶QÕQ� SHULDSLNDO� OH]\RQODUÕQ� WHVSLWL�� WHGDYL� \|QWHPOHULQLQ� EHOLUOHQPHVL�� N|N�
NÕUÕNODUÕQÕQ�WHVSLWL��oDOÕúPD�X]XQOX÷XQXQ�EHOLUOHQPHVL�YH�N|N�NDQDO�VLVWHPL�PRUIRORMLVL�YH�
DQDWRPLVLQLQ�GH÷HUOHQGLULOPHVL�JLEL�HQGRGRQWL�DODQÕQGDNL�NXOODQÕPÕQD�RGDNODQPÕúWÕU�
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The Developing Technology of Artificial 
Intelligence in Endodontics: 
A Literature Review

(QGRGRQWLGH�*HOLúHQ�<DSD\�=HND�
7HNQRORMLVL��/LWHUDW�U�7DUDPDVÕ

INTRODUCTION
Artificial intelligence (AI) is a term that interprets technolo-
gies that can perform cognitive functions emulating human 
intelligence. It works by owning the software to learn 
automatically from patterns or features in the data. It is a 
popular field of study that contains many theories, methods 
and technologies, as much as the following major subfields 
in healthcare. There are different categories of AI 
algorithms such as deep learning (DL), machine learning 
(ML), artificial neural network (ANN), and computer vision 
(1).  ML and DL are algorithms which use for learning 
intrinsic statistical patterns and structures in data, which 
allows for the prediction of unseen data. Neural networks 
are popular ML types for complicated data structures like 
imagery, which have been formerly and extensively applied 
in medicine but much less in dentistry (2).  ML and DL 
operate in 2 phases, the first phase is "training" and the 
second phase is "testing". The parameters of the model set 
are determined by the training data. Retrospectively, the 
model uses data from previous samples, such as patient data 
or datasets containing several samples. These parameters 
are then applied to the test stage (8). The insufficient 
number of dentists compared to the population, fears, and 
discomforts related to dental treatment also pioneered the 
use of AI in dentistry (3). AI applications in dentistry are 
mostly virtual and use AI algorithms to distinguish between 
lesions and normal structures and to evaluate the risk factors 
and possible consequences (4).  
The purpose of this review was to present the use of AI in 
dentistry and endodontics.

Understanding AI
The feature of AI is its ability to organize and take actions 
that have the best chance of achieving a specific goal. 
Machine learning is a subset of AI, which learns statistical 
patterns in data to finally cast predictions on unlabeled data. 
DL is a ML technique using multi-layer mathematical 
operations for learning and inferring complicated data like 
text, images, or video (8). Figure 1 shows the relationship 
among AI, ML, and DL with a Venn diagram.

Figure 1. The relationship among AI, ML, and DL with a Venn diagram.

DL processes data in real time, without the need for human 
involvement, by collecting information from several data 
VRXUFHV��6LQFH�WKH\�FDQ�H[HFXWH�QXPHURXV�FRPSXWDWLRQV�DW�

once, graphics processing units (GPUs) are ideal for DL 
model training. Through layers of neural networks with a 
set of inputs that accept raw data, deep learning classifies 
information. Dental lesion photos can be used to train a 
neural network, which can then be applied to diagnose 
dental lesion images (Figure 2).

Figure 2.  AI can be used to diagnose dental lesion images, as a neural network 
is trained with dental lesion images.

Imagine that we want to build a system that can classify 
images as containing, say, a house, a car, a person, or a pet. 
Initially, a large data set of images of houses, cars, people, 
and pets, each labeled with its category was collected and 
processed (5). Algorithms are needed to perform these 
operations. There are three types of ML algorithms: unsu-
SHUYLVHG��VXSHUYLVHG��DQG�UHLQIRUFHPHQW�OHDUQLQJ��,Q�6XSHU-
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vised Learning, input is provided as a labeled dataset, and a 
model can learn from it to provide the result of the problem 
easily. Unsupervised learning means self-organized learn-
ing. Its primary goal is to investigate the underlying patterns 
and predict the outcome. It searches for hidden patterns in 
data. It can also find structure in its own input. Reinforce-
ment learning is the use of sequences of rewards and 
punishments to form a strategy for operation in a specific 
problem space (6,7).

The Use of AI in Dentistry
There are many uses for AI in the field of dentistry. It is 
often used in dental education to simulate clinical work on 
patients and to minimize all the hazards associated with 
training on a live patient. Today, with the development of 
AI, more realistic robots have begun to be produced, and 
these robots can shake their heads, cough, move their 
tongue and even give a fatigue response when trying to keep 
their mouth open for too long (3).

Virtual dental assistants powered by AI can perform many 
tasks in the dental office faster and with fewer errors. It can 
help with many tasks, from clinical diagnosis to planning 
(8). With the ability to perform automated lesion segmenta-
tion, DL with CNN has become the predominant AI compo-
nent used for diagnosis (4). 

In dentistry, the use of the DL algorithm has been investi-
gated in cases such as the detection of dental caries, periapi-
cal lesions, temporomandibular joint problems, and skeletal 
classifications, and it has been stated that CNN is a useful 
aid for diagnosis and treatment planning (9).

The Use of AI in Endodontics Detecting 
Periapical Lesions
Periapical lesions are a biofilm-associated oral disease 
characterized by bone destruction in the apical region of the 
tooth, affecting the periodontal tissues and host defense by 
infecting the root canal system of bacteria and other micro-
organisms (10). Early detection of periapical lesions might 
increase the success of treatment, prevent the spreading of 
the inflammation to surrounding tissues, and minimize 
further complications (11).

Periapical lesions are usually seen as radiolucencies in the 
periapical region of the involved teeth in radiographs (11). 
In the routine of endodontic clinics, two-dimensional (2D) 
diagnostic tools such as panoramic and periapical radio-
graphs are most often used to detect the presence of apical 
lesions. However, the information obtained from these 
radiographs is unreliable because the actual three-dimen-
sional (3D) anatomy is transferred to a 2D image (8). 

&RQH�EHDP�FRPSXWHG� WRPRJUDSK\� �&%&7�� LV� DQ� LPDJLQJ�
method specifically designed to produce 3D images of the 
maxillofacial system. It is indicated for the diagnosis of 
pathology of endodontic and non-endodontic origins, imag-
ing of root canal morphology, evaluation of trauma-related 

problems, and planning of treatments (12).  Compared with 
�'�UDGLRJUDSKLF�LPDJHV��&%&7�LPDJLQJ�KDV�KLJKHU�DFFXUD-
cy in detecting periapical lesions.

6HW]HU�HW�DO�������H[DPLQHG�WKH�XVH�RI�$,�LQ�WKH�GHWHFWLRQ�RI�
periapical lesions. In the study, according to the criteria 
previously stated by the clinicians, apical lesions were 
GHWHFWHG�LQ������������RI����URRWV�LQ����&%&7�LPDJHV�DQG�
no lesions were detected in 32 (%52.5) of 61 roots. They 
assessed the use of AI, especially DL, for the automatic 
GHWHFWLRQ�RI�SHULDSLFDO�OHVLRQV�LQ�D�ORFDOL]HG�&%&7�HQYLURQ-
PHQW��7KH�'/6�LGHQWLILHG����WUXH�SRVLWLYH�DQG����WUXH�QHJD-
tive cases. It was also shown that the accuracy of lesion 
detection with this DL algorithm generated in a constrained 
&%&7� HQYLURQPHQW� DFKLHYHV� VLPLODU� UHVXOWV� WR� FOLQLFLDQV
�
detection. This condition can be explained by even small 
changes at a single pixel level, which the human eye cannot 
detect, and can be found using AI-based networks, which 
has caused AI to be used more frequently in diagnosis and 
endodontic treatment planning (8).

In a study by Orhan et al. (14) images of 153 periapical 
lesions were obtained from 109 patients. Lesion volumes 
were calculated using manual segmentation methods using 
)XMLILOP�6\QDSVH��'�VRIWZDUH��)XMLILOP�0HGLFDO�6\VWHPV��
Tokyo, Japan), then lesion detection, lesion localization, 
and lesion volume were re-examined using the Neural 
network. The results of their study have shown that AI 
systems based on DL methods can be useful for detecting 
SHULDSLFDO�SDWKRORJ\�LQ�&%&7�LPDJHV�IRU�FOLQLFDO�SUDFWLFH�
In another study by Pauwels et al. (15) the diagnostic 
performance of CNNs with the performance of human 
observers for the detection of simulated periapical lesions 
on periapical radiographs were compared, and CNNs 
showed promise in periapical lesion detection.

Evaluation of Root Canal System 
Morphology and Anatomy
.QRZLQJ�WKH�URRW�FDQDO�V\VWHP�PRUSKRORJ\�LV�DQ�LPSRUWDQW�
factor affecting the success of endodontic treatment. In 
clinical routine, radiological imaging techniques are used 
for this purpose. For evaluating root canal configurations, 
&%&7�LPDJHV�VKRZ�KLJKHU�DFFXUDF\�FRPSDUHG�WR��'�UDGLR-
graphs. However, it cannot be recommended in routine 
clinical practice due to radiation problems (11).

,Q�D�VWXG\�E\�+LUDLZD�HW�DO�������WKH\�DQDO\]HG�WKH�&%&7�
images and panoramic radiographs of 760 mandibular first 
molars of 400 patients who did not undergo root canal 
WUHDWPHQW�� 7KH\� H[DPLQHG� WKH� GLVWDO� URRWV� RQ� WKH� &%&7�
images and detected the presence of a single or extra root. 
Then, the image patches of the roots were segmented from 
panoramic radiographs and applied to the DL system, and 
the diagnostic performance in classifying root morphology 
was examined. As a result of the study, they found that the 
DL system showed high accuracy in the differential diagno-
sis of the presence of a single or extra canal in the distal 
roots of mandibular first molars.

/DKRXG� HW� DO�� ����� HYDOXDWHG� ���� &%&7� UDGLRJUDSKLF�
segmentation of teeth by using the CNN algorithm. They 
indicated that AI performed as well as clinicians but faster.
In a study by Jeon et al. (18) the use of a CNN system to 
predict C-shaped canals in mandibular second molars on 
panoramic radiographs was evaluated, and it was found that 
the DL system has significant accuracy in predicting 
C-shaped canals of mandibular second molars on panoram-
ic radiographs. 

Working Length Determination
Determining the correct working length is one of the most 
important steps in the success of root canal treatment. There 
are various methods used for working length determination. 
Examples of these are radiographic methods, digital tactile 
sense, the patient’s response to, paper-point, and electronic 
apex locators (11).

,Q�D�VWXG\�E\�6DJKLUL�HW�DO�������WKH\�HYDOXDWHG�WKH�DFFXUDF\�
of ANN in a human cadaver model in an experiment to 
simulate the clinical situation of determining working 
length. They reported that the ANN (96%) gave more 
accurate results in minor anatomic constriction determina-
tion compared with an endodontist (76%) using radiograp- 
hical methods. This result could be commented that the use 
of computer-based techniques becomes necessary to 
achieve successful working lengths soon (8). 

Detection of Root Fractures
A vertical root fracture is defined as a broken parallel to the 
long axis of the root. Clinical detection of this condition is 
very difficult for dentists and endodontists (20). A vertical 
root fracture is more commonly associated with teeth which 
had undergone endodontic treatment (21). Early stages of 
vertical root fractures are difficult to detect as the patient is 
usually asymptomatic (22). 

Fukuda et al. (23) evaluated the use of a CNN system for 
detecting vertical root fractures on panoramic radiography. 
They reported that CNN learning model has given good 
results as a tool to detect VRFs on panoramic images and 
can be used as a computer-aided diagnostic tool.

:LWK�LPDJLQJ�PRGDOLWLHV�OLNH�&%&7�DQG�LQWUDRUDO�UDGLRJUD-
phy, it is hard to detect cracked teeth. They often have low 
VHQVLWLYLW\�DQG�GR�QRW�VKRZ�FUDFNV�FOHDUO\��6KDK�HW�DO�������
investigated a novel method that can detect cracks automat-
LFDOO\�LQ�KLJK�UHVROXWLRQ�&%&7�VFDQV�RI�WHHWK�XVLQJ�VWHHU-
able wavelets and learning methods.

Prediction of Treatment and Retreatment 
Methods
Campo et al. (25) reported a case-based reasoning paradigm 
to predict the outcome of root canal treatment with risks and 
benefits. The system includes data from areas such as 
performance, recall, and statistical probabilities, telling 
whether or not treatment should be given. Case-based 
reasoning is the process of creating solutions to problems 
that investigate similar cases, important information, and 
knowledge and integrates them (11).

Although AI has many advantages, it has disadvantages 
such as limited data availability, accessibility, structure and 
sophistication, lack of rigor and standards in its develop-
ment, and problems with ethics and responsibility (26).

CONCLUSION
In line with all the previous studies conducted in dentistry, 
it is clear that AI can be used more widely and successfully 
in dental clinics for both diagnosis and treatment proce-
dures in the near future. Artificial intelligence can be relied 
upon to automate mundane radiology tasks. AI models 
could be developed enough to enable computer detection of 
some dental diagnostics that a human might miss.
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ABSTRACT
Artificial intelligence (AI) is a term that interprets technologies that can perform cogni-
tive functions emulating human intelligence. It works by help of the software to learn 
automatically from patterns or features in the data. It is a popular field of study that 
contains many theories, methods and technologies, as much as the following major 
subfields in healthcare and medicine. Use of AI is also popular in many fields of dentistry. 
The main use in dentistry is in dental education to simulate clinical work on patients and 
to minimize all the hazards associated with training on a live patient. In dentistry, the use 
of the deep learning algorithm has been investigated in cases such as the detection of 
dental caries, periapical lesions, temporomandibular joint problems, and skeletal classifi-
cations, and it has been stated that Convolutional Neural Networks (CNN) is a useful aid 
for diagnosis and treatment planning. This review article was focused on the use of AI in 
Endodontics such as detection of periapical lesions, prediction of treatment and retreat-
ment methods, detection of root fractures, determination of working length, and evalua-
tion of root canal system morphology and anatomy.
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INTRODUCTION
Artificial intelligence (AI) is a term that interprets technolo-
gies that can perform cognitive functions emulating human 
intelligence. It works by owning the software to learn 
automatically from patterns or features in the data. It is a 
popular field of study that contains many theories, methods 
and technologies, as much as the following major subfields 
in healthcare. There are different categories of AI 
algorithms such as deep learning (DL), machine learning 
(ML), artificial neural network (ANN), and computer vision 
(1).  ML and DL are algorithms which use for learning 
intrinsic statistical patterns and structures in data, which 
allows for the prediction of unseen data. Neural networks 
are popular ML types for complicated data structures like 
imagery, which have been formerly and extensively applied 
in medicine but much less in dentistry (2).  ML and DL 
operate in 2 phases, the first phase is "training" and the 
second phase is "testing". The parameters of the model set 
are determined by the training data. Retrospectively, the 
model uses data from previous samples, such as patient data 
or datasets containing several samples. These parameters 
are then applied to the test stage (8). The insufficient 
number of dentists compared to the population, fears, and 
discomforts related to dental treatment also pioneered the 
use of AI in dentistry (3). AI applications in dentistry are 
mostly virtual and use AI algorithms to distinguish between 
lesions and normal structures and to evaluate the risk factors 
and possible consequences (4).  
The purpose of this review was to present the use of AI in 
dentistry and endodontics.

Understanding AI
The feature of AI is its ability to organize and take actions 
that have the best chance of achieving a specific goal. 
Machine learning is a subset of AI, which learns statistical 
patterns in data to finally cast predictions on unlabeled data. 
DL is a ML technique using multi-layer mathematical 
operations for learning and inferring complicated data like 
text, images, or video (8). Figure 1 shows the relationship 
among AI, ML, and DL with a Venn diagram.

Figure 1. The relationship among AI, ML, and DL with a Venn diagram.

DL processes data in real time, without the need for human 
involvement, by collecting information from several data 
VRXUFHV��6LQFH�WKH\�FDQ�H[HFXWH�QXPHURXV�FRPSXWDWLRQV�DW�

once, graphics processing units (GPUs) are ideal for DL 
model training. Through layers of neural networks with a 
set of inputs that accept raw data, deep learning classifies 
information. Dental lesion photos can be used to train a 
neural network, which can then be applied to diagnose 
dental lesion images (Figure 2).

Figure 2.  AI can be used to diagnose dental lesion images, as a neural network 
is trained with dental lesion images.

Imagine that we want to build a system that can classify 
images as containing, say, a house, a car, a person, or a pet. 
Initially, a large data set of images of houses, cars, people, 
and pets, each labeled with its category was collected and 
processed (5). Algorithms are needed to perform these 
operations. There are three types of ML algorithms: unsu-
SHUYLVHG��VXSHUYLVHG��DQG�UHLQIRUFHPHQW�OHDUQLQJ��,Q�6XSHU-
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vised Learning, input is provided as a labeled dataset, and a 
model can learn from it to provide the result of the problem 
easily. Unsupervised learning means self-organized learn-
ing. Its primary goal is to investigate the underlying patterns 
and predict the outcome. It searches for hidden patterns in 
data. It can also find structure in its own input. Reinforce-
ment learning is the use of sequences of rewards and 
punishments to form a strategy for operation in a specific 
problem space (6,7).

The Use of AI in Dentistry
There are many uses for AI in the field of dentistry. It is 
often used in dental education to simulate clinical work on 
patients and to minimize all the hazards associated with 
training on a live patient. Today, with the development of 
AI, more realistic robots have begun to be produced, and 
these robots can shake their heads, cough, move their 
tongue and even give a fatigue response when trying to keep 
their mouth open for too long (3).

Virtual dental assistants powered by AI can perform many 
tasks in the dental office faster and with fewer errors. It can 
help with many tasks, from clinical diagnosis to planning 
(8). With the ability to perform automated lesion segmenta-
tion, DL with CNN has become the predominant AI compo-
nent used for diagnosis (4). 

In dentistry, the use of the DL algorithm has been investi-
gated in cases such as the detection of dental caries, periapi-
cal lesions, temporomandibular joint problems, and skeletal 
classifications, and it has been stated that CNN is a useful 
aid for diagnosis and treatment planning (9).

The Use of AI in Endodontics Detecting 
Periapical Lesions
Periapical lesions are a biofilm-associated oral disease 
characterized by bone destruction in the apical region of the 
tooth, affecting the periodontal tissues and host defense by 
infecting the root canal system of bacteria and other micro-
organisms (10). Early detection of periapical lesions might 
increase the success of treatment, prevent the spreading of 
the inflammation to surrounding tissues, and minimize 
further complications (11).

Periapical lesions are usually seen as radiolucencies in the 
periapical region of the involved teeth in radiographs (11). 
In the routine of endodontic clinics, two-dimensional (2D) 
diagnostic tools such as panoramic and periapical radio-
graphs are most often used to detect the presence of apical 
lesions. However, the information obtained from these 
radiographs is unreliable because the actual three-dimen-
sional (3D) anatomy is transferred to a 2D image (8). 

&RQH�EHDP�FRPSXWHG� WRPRJUDSK\� �&%&7�� LV� DQ� LPDJLQJ�
method specifically designed to produce 3D images of the 
maxillofacial system. It is indicated for the diagnosis of 
pathology of endodontic and non-endodontic origins, imag-
ing of root canal morphology, evaluation of trauma-related 

problems, and planning of treatments (12).  Compared with 
�'�UDGLRJUDSKLF�LPDJHV��&%&7�LPDJLQJ�KDV�KLJKHU�DFFXUD-
cy in detecting periapical lesions.

6HW]HU�HW�DO�������H[DPLQHG�WKH�XVH�RI�$,�LQ�WKH�GHWHFWLRQ�RI�
periapical lesions. In the study, according to the criteria 
previously stated by the clinicians, apical lesions were 
GHWHFWHG�LQ������������RI����URRWV�LQ����&%&7�LPDJHV�DQG�
no lesions were detected in 32 (%52.5) of 61 roots. They 
assessed the use of AI, especially DL, for the automatic 
GHWHFWLRQ�RI�SHULDSLFDO�OHVLRQV�LQ�D�ORFDOL]HG�&%&7�HQYLURQ-
PHQW��7KH�'/6�LGHQWLILHG����WUXH�SRVLWLYH�DQG����WUXH�QHJD-
tive cases. It was also shown that the accuracy of lesion 
detection with this DL algorithm generated in a constrained 
&%&7� HQYLURQPHQW� DFKLHYHV� VLPLODU� UHVXOWV� WR� FOLQLFLDQV
�
detection. This condition can be explained by even small 
changes at a single pixel level, which the human eye cannot 
detect, and can be found using AI-based networks, which 
has caused AI to be used more frequently in diagnosis and 
endodontic treatment planning (8).

In a study by Orhan et al. (14) images of 153 periapical 
lesions were obtained from 109 patients. Lesion volumes 
were calculated using manual segmentation methods using 
)XMLILOP�6\QDSVH��'�VRIWZDUH��)XMLILOP�0HGLFDO�6\VWHPV��
Tokyo, Japan), then lesion detection, lesion localization, 
and lesion volume were re-examined using the Neural 
network. The results of their study have shown that AI 
systems based on DL methods can be useful for detecting 
SHULDSLFDO�SDWKRORJ\�LQ�&%&7�LPDJHV�IRU�FOLQLFDO�SUDFWLFH�
In another study by Pauwels et al. (15) the diagnostic 
performance of CNNs with the performance of human 
observers for the detection of simulated periapical lesions 
on periapical radiographs were compared, and CNNs 
showed promise in periapical lesion detection.

Evaluation of Root Canal System 
Morphology and Anatomy
.QRZLQJ�WKH�URRW�FDQDO�V\VWHP�PRUSKRORJ\�LV�DQ�LPSRUWDQW�
factor affecting the success of endodontic treatment. In 
clinical routine, radiological imaging techniques are used 
for this purpose. For evaluating root canal configurations, 
&%&7�LPDJHV�VKRZ�KLJKHU�DFFXUDF\�FRPSDUHG�WR��'�UDGLR-
graphs. However, it cannot be recommended in routine 
clinical practice due to radiation problems (11).

,Q�D�VWXG\�E\�+LUDLZD�HW�DO�������WKH\�DQDO\]HG�WKH�&%&7�
images and panoramic radiographs of 760 mandibular first 
molars of 400 patients who did not undergo root canal 
WUHDWPHQW�� 7KH\� H[DPLQHG� WKH� GLVWDO� URRWV� RQ� WKH� &%&7�
images and detected the presence of a single or extra root. 
Then, the image patches of the roots were segmented from 
panoramic radiographs and applied to the DL system, and 
the diagnostic performance in classifying root morphology 
was examined. As a result of the study, they found that the 
DL system showed high accuracy in the differential diagno-
sis of the presence of a single or extra canal in the distal 
roots of mandibular first molars.

/DKRXG� HW� DO�� ����� HYDOXDWHG� ���� &%&7� UDGLRJUDSKLF�
segmentation of teeth by using the CNN algorithm. They 
indicated that AI performed as well as clinicians but faster.
In a study by Jeon et al. (18) the use of a CNN system to 
predict C-shaped canals in mandibular second molars on 
panoramic radiographs was evaluated, and it was found that 
the DL system has significant accuracy in predicting 
C-shaped canals of mandibular second molars on panoram-
ic radiographs. 

Working Length Determination
Determining the correct working length is one of the most 
important steps in the success of root canal treatment. There 
are various methods used for working length determination. 
Examples of these are radiographic methods, digital tactile 
sense, the patient’s response to, paper-point, and electronic 
apex locators (11).

,Q�D�VWXG\�E\�6DJKLUL�HW�DO�������WKH\�HYDOXDWHG�WKH�DFFXUDF\�
of ANN in a human cadaver model in an experiment to 
simulate the clinical situation of determining working 
length. They reported that the ANN (96%) gave more 
accurate results in minor anatomic constriction determina-
tion compared with an endodontist (76%) using radiograp- 
hical methods. This result could be commented that the use 
of computer-based techniques becomes necessary to 
achieve successful working lengths soon (8). 

Detection of Root Fractures
A vertical root fracture is defined as a broken parallel to the 
long axis of the root. Clinical detection of this condition is 
very difficult for dentists and endodontists (20). A vertical 
root fracture is more commonly associated with teeth which 
had undergone endodontic treatment (21). Early stages of 
vertical root fractures are difficult to detect as the patient is 
usually asymptomatic (22). 

Fukuda et al. (23) evaluated the use of a CNN system for 
detecting vertical root fractures on panoramic radiography. 
They reported that CNN learning model has given good 
results as a tool to detect VRFs on panoramic images and 
can be used as a computer-aided diagnostic tool.

:LWK�LPDJLQJ�PRGDOLWLHV�OLNH�&%&7�DQG�LQWUDRUDO�UDGLRJUD-
phy, it is hard to detect cracked teeth. They often have low 
VHQVLWLYLW\�DQG�GR�QRW�VKRZ�FUDFNV�FOHDUO\��6KDK�HW�DO�������
investigated a novel method that can detect cracks automat-
LFDOO\�LQ�KLJK�UHVROXWLRQ�&%&7�VFDQV�RI�WHHWK�XVLQJ�VWHHU-
able wavelets and learning methods.

Prediction of Treatment and Retreatment 
Methods
Campo et al. (25) reported a case-based reasoning paradigm 
to predict the outcome of root canal treatment with risks and 
benefits. The system includes data from areas such as 
performance, recall, and statistical probabilities, telling 
whether or not treatment should be given. Case-based 
reasoning is the process of creating solutions to problems 
that investigate similar cases, important information, and 
knowledge and integrates them (11).

Although AI has many advantages, it has disadvantages 
such as limited data availability, accessibility, structure and 
sophistication, lack of rigor and standards in its develop-
ment, and problems with ethics and responsibility (26).

CONCLUSION
In line with all the previous studies conducted in dentistry, 
it is clear that AI can be used more widely and successfully 
in dental clinics for both diagnosis and treatment proce-
dures in the near future. Artificial intelligence can be relied 
upon to automate mundane radiology tasks. AI models 
could be developed enough to enable computer detection of 
some dental diagnostics that a human might miss.
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ABSTRACT
Artificial intelligence (AI) is a term that interprets technologies that can perform cogni-
tive functions emulating human intelligence. It works by help of the software to learn 
automatically from patterns or features in the data. It is a popular field of study that 
contains many theories, methods and technologies, as much as the following major 
subfields in healthcare and medicine. Use of AI is also popular in many fields of dentistry. 
The main use in dentistry is in dental education to simulate clinical work on patients and 
to minimize all the hazards associated with training on a live patient. In dentistry, the use 
of the deep learning algorithm has been investigated in cases such as the detection of 
dental caries, periapical lesions, temporomandibular joint problems, and skeletal classifi-
cations, and it has been stated that Convolutional Neural Networks (CNN) is a useful aid 
for diagnosis and treatment planning. This review article was focused on the use of AI in 
Endodontics such as detection of periapical lesions, prediction of treatment and retreat-
ment methods, detection of root fractures, determination of working length, and evalua-
tion of root canal system morphology and anatomy.
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INTRODUCTION
Artificial intelligence (AI) is a term that interprets technolo-
gies that can perform cognitive functions emulating human 
intelligence. It works by owning the software to learn 
automatically from patterns or features in the data. It is a 
popular field of study that contains many theories, methods 
and technologies, as much as the following major subfields 
in healthcare. There are different categories of AI 
algorithms such as deep learning (DL), machine learning 
(ML), artificial neural network (ANN), and computer vision 
(1).  ML and DL are algorithms which use for learning 
intrinsic statistical patterns and structures in data, which 
allows for the prediction of unseen data. Neural networks 
are popular ML types for complicated data structures like 
imagery, which have been formerly and extensively applied 
in medicine but much less in dentistry (2).  ML and DL 
operate in 2 phases, the first phase is "training" and the 
second phase is "testing". The parameters of the model set 
are determined by the training data. Retrospectively, the 
model uses data from previous samples, such as patient data 
or datasets containing several samples. These parameters 
are then applied to the test stage (8). The insufficient 
number of dentists compared to the population, fears, and 
discomforts related to dental treatment also pioneered the 
use of AI in dentistry (3). AI applications in dentistry are 
mostly virtual and use AI algorithms to distinguish between 
lesions and normal structures and to evaluate the risk factors 
and possible consequences (4).  
The purpose of this review was to present the use of AI in 
dentistry and endodontics.

Understanding AI
The feature of AI is its ability to organize and take actions 
that have the best chance of achieving a specific goal. 
Machine learning is a subset of AI, which learns statistical 
patterns in data to finally cast predictions on unlabeled data. 
DL is a ML technique using multi-layer mathematical 
operations for learning and inferring complicated data like 
text, images, or video (8). Figure 1 shows the relationship 
among AI, ML, and DL with a Venn diagram.

Figure 1. The relationship among AI, ML, and DL with a Venn diagram.

DL processes data in real time, without the need for human 
involvement, by collecting information from several data 
VRXUFHV��6LQFH�WKH\�FDQ�H[HFXWH�QXPHURXV�FRPSXWDWLRQV�DW�

once, graphics processing units (GPUs) are ideal for DL 
model training. Through layers of neural networks with a 
set of inputs that accept raw data, deep learning classifies 
information. Dental lesion photos can be used to train a 
neural network, which can then be applied to diagnose 
dental lesion images (Figure 2).

Figure 2.  AI can be used to diagnose dental lesion images, as a neural network 
is trained with dental lesion images.

Imagine that we want to build a system that can classify 
images as containing, say, a house, a car, a person, or a pet. 
Initially, a large data set of images of houses, cars, people, 
and pets, each labeled with its category was collected and 
processed (5). Algorithms are needed to perform these 
operations. There are three types of ML algorithms: unsu-
SHUYLVHG��VXSHUYLVHG��DQG�UHLQIRUFHPHQW�OHDUQLQJ��,Q�6XSHU-
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vised Learning, input is provided as a labeled dataset, and a 
model can learn from it to provide the result of the problem 
easily. Unsupervised learning means self-organized learn-
ing. Its primary goal is to investigate the underlying patterns 
and predict the outcome. It searches for hidden patterns in 
data. It can also find structure in its own input. Reinforce-
ment learning is the use of sequences of rewards and 
punishments to form a strategy for operation in a specific 
problem space (6,7).

The Use of AI in Dentistry
There are many uses for AI in the field of dentistry. It is 
often used in dental education to simulate clinical work on 
patients and to minimize all the hazards associated with 
training on a live patient. Today, with the development of 
AI, more realistic robots have begun to be produced, and 
these robots can shake their heads, cough, move their 
tongue and even give a fatigue response when trying to keep 
their mouth open for too long (3).

Virtual dental assistants powered by AI can perform many 
tasks in the dental office faster and with fewer errors. It can 
help with many tasks, from clinical diagnosis to planning 
(8). With the ability to perform automated lesion segmenta-
tion, DL with CNN has become the predominant AI compo-
nent used for diagnosis (4). 

In dentistry, the use of the DL algorithm has been investi-
gated in cases such as the detection of dental caries, periapi-
cal lesions, temporomandibular joint problems, and skeletal 
classifications, and it has been stated that CNN is a useful 
aid for diagnosis and treatment planning (9).

The Use of AI in Endodontics Detecting 
Periapical Lesions
Periapical lesions are a biofilm-associated oral disease 
characterized by bone destruction in the apical region of the 
tooth, affecting the periodontal tissues and host defense by 
infecting the root canal system of bacteria and other micro-
organisms (10). Early detection of periapical lesions might 
increase the success of treatment, prevent the spreading of 
the inflammation to surrounding tissues, and minimize 
further complications (11).

Periapical lesions are usually seen as radiolucencies in the 
periapical region of the involved teeth in radiographs (11). 
In the routine of endodontic clinics, two-dimensional (2D) 
diagnostic tools such as panoramic and periapical radio-
graphs are most often used to detect the presence of apical 
lesions. However, the information obtained from these 
radiographs is unreliable because the actual three-dimen-
sional (3D) anatomy is transferred to a 2D image (8). 

&RQH�EHDP�FRPSXWHG� WRPRJUDSK\� �&%&7�� LV� DQ� LPDJLQJ�
method specifically designed to produce 3D images of the 
maxillofacial system. It is indicated for the diagnosis of 
pathology of endodontic and non-endodontic origins, imag-
ing of root canal morphology, evaluation of trauma-related 

problems, and planning of treatments (12).  Compared with 
�'�UDGLRJUDSKLF�LPDJHV��&%&7�LPDJLQJ�KDV�KLJKHU�DFFXUD-
cy in detecting periapical lesions.

6HW]HU�HW�DO�������H[DPLQHG�WKH�XVH�RI�$,�LQ�WKH�GHWHFWLRQ�RI�
periapical lesions. In the study, according to the criteria 
previously stated by the clinicians, apical lesions were 
GHWHFWHG�LQ������������RI����URRWV�LQ����&%&7�LPDJHV�DQG�
no lesions were detected in 32 (%52.5) of 61 roots. They 
assessed the use of AI, especially DL, for the automatic 
GHWHFWLRQ�RI�SHULDSLFDO�OHVLRQV�LQ�D�ORFDOL]HG�&%&7�HQYLURQ-
PHQW��7KH�'/6�LGHQWLILHG����WUXH�SRVLWLYH�DQG����WUXH�QHJD-
tive cases. It was also shown that the accuracy of lesion 
detection with this DL algorithm generated in a constrained 
&%&7� HQYLURQPHQW� DFKLHYHV� VLPLODU� UHVXOWV� WR� FOLQLFLDQV
�
detection. This condition can be explained by even small 
changes at a single pixel level, which the human eye cannot 
detect, and can be found using AI-based networks, which 
has caused AI to be used more frequently in diagnosis and 
endodontic treatment planning (8).

In a study by Orhan et al. (14) images of 153 periapical 
lesions were obtained from 109 patients. Lesion volumes 
were calculated using manual segmentation methods using 
)XMLILOP�6\QDSVH��'�VRIWZDUH��)XMLILOP�0HGLFDO�6\VWHPV��
Tokyo, Japan), then lesion detection, lesion localization, 
and lesion volume were re-examined using the Neural 
network. The results of their study have shown that AI 
systems based on DL methods can be useful for detecting 
SHULDSLFDO�SDWKRORJ\�LQ�&%&7�LPDJHV�IRU�FOLQLFDO�SUDFWLFH�
In another study by Pauwels et al. (15) the diagnostic 
performance of CNNs with the performance of human 
observers for the detection of simulated periapical lesions 
on periapical radiographs were compared, and CNNs 
showed promise in periapical lesion detection.

Evaluation of Root Canal System 
Morphology and Anatomy
.QRZLQJ�WKH�URRW�FDQDO�V\VWHP�PRUSKRORJ\�LV�DQ�LPSRUWDQW�
factor affecting the success of endodontic treatment. In 
clinical routine, radiological imaging techniques are used 
for this purpose. For evaluating root canal configurations, 
&%&7�LPDJHV�VKRZ�KLJKHU�DFFXUDF\�FRPSDUHG�WR��'�UDGLR-
graphs. However, it cannot be recommended in routine 
clinical practice due to radiation problems (11).

,Q�D�VWXG\�E\�+LUDLZD�HW�DO�������WKH\�DQDO\]HG�WKH�&%&7�
images and panoramic radiographs of 760 mandibular first 
molars of 400 patients who did not undergo root canal 
WUHDWPHQW�� 7KH\� H[DPLQHG� WKH� GLVWDO� URRWV� RQ� WKH� &%&7�
images and detected the presence of a single or extra root. 
Then, the image patches of the roots were segmented from 
panoramic radiographs and applied to the DL system, and 
the diagnostic performance in classifying root morphology 
was examined. As a result of the study, they found that the 
DL system showed high accuracy in the differential diagno-
sis of the presence of a single or extra canal in the distal 
roots of mandibular first molars.

/DKRXG� HW� DO�� ����� HYDOXDWHG� ���� &%&7� UDGLRJUDSKLF�
segmentation of teeth by using the CNN algorithm. They 
indicated that AI performed as well as clinicians but faster.
In a study by Jeon et al. (18) the use of a CNN system to 
predict C-shaped canals in mandibular second molars on 
panoramic radiographs was evaluated, and it was found that 
the DL system has significant accuracy in predicting 
C-shaped canals of mandibular second molars on panoram-
ic radiographs. 

Working Length Determination
Determining the correct working length is one of the most 
important steps in the success of root canal treatment. There 
are various methods used for working length determination. 
Examples of these are radiographic methods, digital tactile 
sense, the patient’s response to, paper-point, and electronic 
apex locators (11).

,Q�D�VWXG\�E\�6DJKLUL�HW�DO�������WKH\�HYDOXDWHG�WKH�DFFXUDF\�
of ANN in a human cadaver model in an experiment to 
simulate the clinical situation of determining working 
length. They reported that the ANN (96%) gave more 
accurate results in minor anatomic constriction determina-
tion compared with an endodontist (76%) using radiograp- 
hical methods. This result could be commented that the use 
of computer-based techniques becomes necessary to 
achieve successful working lengths soon (8). 

Detection of Root Fractures
A vertical root fracture is defined as a broken parallel to the 
long axis of the root. Clinical detection of this condition is 
very difficult for dentists and endodontists (20). A vertical 
root fracture is more commonly associated with teeth which 
had undergone endodontic treatment (21). Early stages of 
vertical root fractures are difficult to detect as the patient is 
usually asymptomatic (22). 

Fukuda et al. (23) evaluated the use of a CNN system for 
detecting vertical root fractures on panoramic radiography. 
They reported that CNN learning model has given good 
results as a tool to detect VRFs on panoramic images and 
can be used as a computer-aided diagnostic tool.

:LWK�LPDJLQJ�PRGDOLWLHV�OLNH�&%&7�DQG�LQWUDRUDO�UDGLRJUD-
phy, it is hard to detect cracked teeth. They often have low 
VHQVLWLYLW\�DQG�GR�QRW�VKRZ�FUDFNV�FOHDUO\��6KDK�HW�DO�������
investigated a novel method that can detect cracks automat-
LFDOO\�LQ�KLJK�UHVROXWLRQ�&%&7�VFDQV�RI�WHHWK�XVLQJ�VWHHU-
able wavelets and learning methods.

Prediction of Treatment and Retreatment 
Methods
Campo et al. (25) reported a case-based reasoning paradigm 
to predict the outcome of root canal treatment with risks and 
benefits. The system includes data from areas such as 
performance, recall, and statistical probabilities, telling 
whether or not treatment should be given. Case-based 
reasoning is the process of creating solutions to problems 
that investigate similar cases, important information, and 
knowledge and integrates them (11).

Although AI has many advantages, it has disadvantages 
such as limited data availability, accessibility, structure and 
sophistication, lack of rigor and standards in its develop-
ment, and problems with ethics and responsibility (26).

CONCLUSION
In line with all the previous studies conducted in dentistry, 
it is clear that AI can be used more widely and successfully 
in dental clinics for both diagnosis and treatment proce-
dures in the near future. Artificial intelligence can be relied 
upon to automate mundane radiology tasks. AI models 
could be developed enough to enable computer detection of 
some dental diagnostics that a human might miss.
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ABSTRACT
Artificial intelligence (AI) is a term that interprets technologies that can perform cogni-
tive functions emulating human intelligence. It works by help of the software to learn 
automatically from patterns or features in the data. It is a popular field of study that 
contains many theories, methods and technologies, as much as the following major 
subfields in healthcare and medicine. Use of AI is also popular in many fields of dentistry. 
The main use in dentistry is in dental education to simulate clinical work on patients and 
to minimize all the hazards associated with training on a live patient. In dentistry, the use 
of the deep learning algorithm has been investigated in cases such as the detection of 
dental caries, periapical lesions, temporomandibular joint problems, and skeletal classifi-
cations, and it has been stated that Convolutional Neural Networks (CNN) is a useful aid 
for diagnosis and treatment planning. This review article was focused on the use of AI in 
Endodontics such as detection of periapical lesions, prediction of treatment and retreat-
ment methods, detection of root fractures, determination of working length, and evalua-
tion of root canal system morphology and anatomy.

Key Words: 
Artificial intelligence, Deep learning, Machine learning.

ÖZ
<DSD\�]HND��<=���LQVDQ�]HNDVÕQÕ�WDNOLW�HGHQ�ELOLúVHO�LúOHYOHUL�\HULQH�JHWLUHELOHQ�WHNQRORML��
OHUL�\RUXPOD\DQ�ELU�WHULPGLU��9HULOHUGHNL�NDOÕSODUÕ�YH\D�|]HOOLNOHUL�RWRPDWLN�RODUDN�|÷UHQ-
PHN�LoLQ�\D]ÕOÕP�\DUGÕPÕ\OD�oDOÕúÕU��6D÷OÕN�YH�WÕSWD�DúD÷ÕGDNL�DQD�DOW�GDOODU�NDGDU�ELUoRN�
WHRUL��\|QWHP�YH�WHNQRORML\L�LoLQGH�EDUÕQGÕUDQ�SRS�OHU�ELU�oDOÕúPD�DODQÕGÕU��<=�NXOODQÕPÕ��
GLú�KHNLPOL÷LQLQ�ELUoRN�DODQÕQGD�GD�SRS�OHUGLU��'Lú�KHNLPOL÷LQGHNL�DQD�NXOODQÕP��H÷LWLP�
V�UHFLQGH�NOLQLN�oDOÕúPD\Õ�VLP�OH�HGHUHN�KDVWDGD�PH\GDQD�JHOHELOHFHN�W�P�WHKOLNHOHUL�YH�
NRPSOLNDVXRQODUÕ� HQ� D]D� LQGLUPHNWLU�� 'Lú� KHNLPOL÷LQGH� GLú� o�U�NOHULQLQ�� SHULDSLNDO�
OH]\RQODUÕQ�� WHPSRURPDQGLEXODU� HNOHP� SUREOHPOHULQLQ� WHVSLWL�� LVNHOHW� VÕQÕIODQGÕUPDODUÕ�
JLEL�GXUXPODUGD�GHULQ�|÷UHQPH�DOJRULWPDVÕQÕQ�NXOODQÕPÕ�DUDúWÕUÕOPÕú�YH�.RQYRO�V\RQHO�
6LQLU�$÷ODUÕQÕQ� WDQÕ�YH� WHGDYL�SODQODPDVÕ� LoLQ�\DUDUOÕ�ELU� DUDo�ROGX÷X�EHOLUWLOPLúWLU��%X�
GHUOHPH�<=¶QÕQ� SHULDSLNDO� OH]\RQODUÕQ� WHVSLWL�� WHGDYL� \|QWHPOHULQLQ� EHOLUOHQPHVL�� N|N�
NÕUÕNODUÕQÕQ�WHVSLWL��oDOÕúPD�X]XQOX÷XQXQ�EHOLUOHQPHVL�YH�N|N�NDQDO�VLVWHPL�PRUIRORMLVL�YH�
DQDWRPLVLQLQ�GH÷HUOHQGLULOPHVL�JLEL�HQGRGRQWL�DODQÕQGDNL�NXOODQÕPÕQD�RGDNODQPÕúWÕU�

Anahtar Sözcükler: 
<DSD\�]HNk��'HULQ�|÷UHQPH��0DNLQH�|÷UHQPHVL�

INTRODUCTION
Artificial intelligence (AI) is a term that interprets technolo-
gies that can perform cognitive functions emulating human 
intelligence. It works by owning the software to learn 
automatically from patterns or features in the data. It is a 
popular field of study that contains many theories, methods 
and technologies, as much as the following major subfields 
in healthcare. There are different categories of AI 
algorithms such as deep learning (DL), machine learning 
(ML), artificial neural network (ANN), and computer vision 
(1).  ML and DL are algorithms which use for learning 
intrinsic statistical patterns and structures in data, which 
allows for the prediction of unseen data. Neural networks 
are popular ML types for complicated data structures like 
imagery, which have been formerly and extensively applied 
in medicine but much less in dentistry (2).  ML and DL 
operate in 2 phases, the first phase is "training" and the 
second phase is "testing". The parameters of the model set 
are determined by the training data. Retrospectively, the 
model uses data from previous samples, such as patient data 
or datasets containing several samples. These parameters 
are then applied to the test stage (8). The insufficient 
number of dentists compared to the population, fears, and 
discomforts related to dental treatment also pioneered the 
use of AI in dentistry (3). AI applications in dentistry are 
mostly virtual and use AI algorithms to distinguish between 
lesions and normal structures and to evaluate the risk factors 
and possible consequences (4).  
The purpose of this review was to present the use of AI in 
dentistry and endodontics.

Understanding AI
The feature of AI is its ability to organize and take actions 
that have the best chance of achieving a specific goal. 
Machine learning is a subset of AI, which learns statistical 
patterns in data to finally cast predictions on unlabeled data. 
DL is a ML technique using multi-layer mathematical 
operations for learning and inferring complicated data like 
text, images, or video (8). Figure 1 shows the relationship 
among AI, ML, and DL with a Venn diagram.

Figure 1. The relationship among AI, ML, and DL with a Venn diagram.

DL processes data in real time, without the need for human 
involvement, by collecting information from several data 
VRXUFHV��6LQFH�WKH\�FDQ�H[HFXWH�QXPHURXV�FRPSXWDWLRQV�DW�

once, graphics processing units (GPUs) are ideal for DL 
model training. Through layers of neural networks with a 
set of inputs that accept raw data, deep learning classifies 
information. Dental lesion photos can be used to train a 
neural network, which can then be applied to diagnose 
dental lesion images (Figure 2).

Figure 2.  AI can be used to diagnose dental lesion images, as a neural network 
is trained with dental lesion images.

Imagine that we want to build a system that can classify 
images as containing, say, a house, a car, a person, or a pet. 
Initially, a large data set of images of houses, cars, people, 
and pets, each labeled with its category was collected and 
processed (5). Algorithms are needed to perform these 
operations. There are three types of ML algorithms: unsu-
SHUYLVHG��VXSHUYLVHG��DQG�UHLQIRUFHPHQW�OHDUQLQJ��,Q�6XSHU-
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vised Learning, input is provided as a labeled dataset, and a 
model can learn from it to provide the result of the problem 
easily. Unsupervised learning means self-organized learn-
ing. Its primary goal is to investigate the underlying patterns 
and predict the outcome. It searches for hidden patterns in 
data. It can also find structure in its own input. Reinforce-
ment learning is the use of sequences of rewards and 
punishments to form a strategy for operation in a specific 
problem space (6,7).

The Use of AI in Dentistry
There are many uses for AI in the field of dentistry. It is 
often used in dental education to simulate clinical work on 
patients and to minimize all the hazards associated with 
training on a live patient. Today, with the development of 
AI, more realistic robots have begun to be produced, and 
these robots can shake their heads, cough, move their 
tongue and even give a fatigue response when trying to keep 
their mouth open for too long (3).

Virtual dental assistants powered by AI can perform many 
tasks in the dental office faster and with fewer errors. It can 
help with many tasks, from clinical diagnosis to planning 
(8). With the ability to perform automated lesion segmenta-
tion, DL with CNN has become the predominant AI compo-
nent used for diagnosis (4). 

In dentistry, the use of the DL algorithm has been investi-
gated in cases such as the detection of dental caries, periapi-
cal lesions, temporomandibular joint problems, and skeletal 
classifications, and it has been stated that CNN is a useful 
aid for diagnosis and treatment planning (9).

The Use of AI in Endodontics Detecting 
Periapical Lesions
Periapical lesions are a biofilm-associated oral disease 
characterized by bone destruction in the apical region of the 
tooth, affecting the periodontal tissues and host defense by 
infecting the root canal system of bacteria and other micro-
organisms (10). Early detection of periapical lesions might 
increase the success of treatment, prevent the spreading of 
the inflammation to surrounding tissues, and minimize 
further complications (11).

Periapical lesions are usually seen as radiolucencies in the 
periapical region of the involved teeth in radiographs (11). 
In the routine of endodontic clinics, two-dimensional (2D) 
diagnostic tools such as panoramic and periapical radio-
graphs are most often used to detect the presence of apical 
lesions. However, the information obtained from these 
radiographs is unreliable because the actual three-dimen-
sional (3D) anatomy is transferred to a 2D image (8). 

&RQH�EHDP�FRPSXWHG� WRPRJUDSK\� �&%&7�� LV� DQ� LPDJLQJ�
method specifically designed to produce 3D images of the 
maxillofacial system. It is indicated for the diagnosis of 
pathology of endodontic and non-endodontic origins, imag-
ing of root canal morphology, evaluation of trauma-related 

problems, and planning of treatments (12).  Compared with 
�'�UDGLRJUDSKLF�LPDJHV��&%&7�LPDJLQJ�KDV�KLJKHU�DFFXUD-
cy in detecting periapical lesions.

6HW]HU�HW�DO�������H[DPLQHG�WKH�XVH�RI�$,�LQ�WKH�GHWHFWLRQ�RI�
periapical lesions. In the study, according to the criteria 
previously stated by the clinicians, apical lesions were 
GHWHFWHG�LQ������������RI����URRWV�LQ����&%&7�LPDJHV�DQG�
no lesions were detected in 32 (%52.5) of 61 roots. They 
assessed the use of AI, especially DL, for the automatic 
GHWHFWLRQ�RI�SHULDSLFDO�OHVLRQV�LQ�D�ORFDOL]HG�&%&7�HQYLURQ-
PHQW��7KH�'/6�LGHQWLILHG����WUXH�SRVLWLYH�DQG����WUXH�QHJD-
tive cases. It was also shown that the accuracy of lesion 
detection with this DL algorithm generated in a constrained 
&%&7� HQYLURQPHQW� DFKLHYHV� VLPLODU� UHVXOWV� WR� FOLQLFLDQV
�
detection. This condition can be explained by even small 
changes at a single pixel level, which the human eye cannot 
detect, and can be found using AI-based networks, which 
has caused AI to be used more frequently in diagnosis and 
endodontic treatment planning (8).

In a study by Orhan et al. (14) images of 153 periapical 
lesions were obtained from 109 patients. Lesion volumes 
were calculated using manual segmentation methods using 
)XMLILOP�6\QDSVH��'�VRIWZDUH��)XMLILOP�0HGLFDO�6\VWHPV��
Tokyo, Japan), then lesion detection, lesion localization, 
and lesion volume were re-examined using the Neural 
network. The results of their study have shown that AI 
systems based on DL methods can be useful for detecting 
SHULDSLFDO�SDWKRORJ\�LQ�&%&7�LPDJHV�IRU�FOLQLFDO�SUDFWLFH�
In another study by Pauwels et al. (15) the diagnostic 
performance of CNNs with the performance of human 
observers for the detection of simulated periapical lesions 
on periapical radiographs were compared, and CNNs 
showed promise in periapical lesion detection.

Evaluation of Root Canal System 
Morphology and Anatomy
.QRZLQJ�WKH�URRW�FDQDO�V\VWHP�PRUSKRORJ\�LV�DQ�LPSRUWDQW�
factor affecting the success of endodontic treatment. In 
clinical routine, radiological imaging techniques are used 
for this purpose. For evaluating root canal configurations, 
&%&7�LPDJHV�VKRZ�KLJKHU�DFFXUDF\�FRPSDUHG�WR��'�UDGLR-
graphs. However, it cannot be recommended in routine 
clinical practice due to radiation problems (11).

,Q�D�VWXG\�E\�+LUDLZD�HW�DO�������WKH\�DQDO\]HG�WKH�&%&7�
images and panoramic radiographs of 760 mandibular first 
molars of 400 patients who did not undergo root canal 
WUHDWPHQW�� 7KH\� H[DPLQHG� WKH� GLVWDO� URRWV� RQ� WKH� &%&7�
images and detected the presence of a single or extra root. 
Then, the image patches of the roots were segmented from 
panoramic radiographs and applied to the DL system, and 
the diagnostic performance in classifying root morphology 
was examined. As a result of the study, they found that the 
DL system showed high accuracy in the differential diagno-
sis of the presence of a single or extra canal in the distal 
roots of mandibular first molars.

/DKRXG� HW� DO�� ����� HYDOXDWHG� ���� &%&7� UDGLRJUDSKLF�
segmentation of teeth by using the CNN algorithm. They 
indicated that AI performed as well as clinicians but faster.
In a study by Jeon et al. (18) the use of a CNN system to 
predict C-shaped canals in mandibular second molars on 
panoramic radiographs was evaluated, and it was found that 
the DL system has significant accuracy in predicting 
C-shaped canals of mandibular second molars on panoram-
ic radiographs. 

Working Length Determination
Determining the correct working length is one of the most 
important steps in the success of root canal treatment. There 
are various methods used for working length determination. 
Examples of these are radiographic methods, digital tactile 
sense, the patient’s response to, paper-point, and electronic 
apex locators (11).

,Q�D�VWXG\�E\�6DJKLUL�HW�DO�������WKH\�HYDOXDWHG�WKH�DFFXUDF\�
of ANN in a human cadaver model in an experiment to 
simulate the clinical situation of determining working 
length. They reported that the ANN (96%) gave more 
accurate results in minor anatomic constriction determina-
tion compared with an endodontist (76%) using radiograp- 
hical methods. This result could be commented that the use 
of computer-based techniques becomes necessary to 
achieve successful working lengths soon (8). 

Detection of Root Fractures
A vertical root fracture is defined as a broken parallel to the 
long axis of the root. Clinical detection of this condition is 
very difficult for dentists and endodontists (20). A vertical 
root fracture is more commonly associated with teeth which 
had undergone endodontic treatment (21). Early stages of 
vertical root fractures are difficult to detect as the patient is 
usually asymptomatic (22). 

Fukuda et al. (23) evaluated the use of a CNN system for 
detecting vertical root fractures on panoramic radiography. 
They reported that CNN learning model has given good 
results as a tool to detect VRFs on panoramic images and 
can be used as a computer-aided diagnostic tool.

:LWK�LPDJLQJ�PRGDOLWLHV�OLNH�&%&7�DQG�LQWUDRUDO�UDGLRJUD-
phy, it is hard to detect cracked teeth. They often have low 
VHQVLWLYLW\�DQG�GR�QRW�VKRZ�FUDFNV�FOHDUO\��6KDK�HW�DO�������
investigated a novel method that can detect cracks automat-
LFDOO\�LQ�KLJK�UHVROXWLRQ�&%&7�VFDQV�RI�WHHWK�XVLQJ�VWHHU-
able wavelets and learning methods.

Prediction of Treatment and Retreatment 
Methods
Campo et al. (25) reported a case-based reasoning paradigm 
to predict the outcome of root canal treatment with risks and 
benefits. The system includes data from areas such as 
performance, recall, and statistical probabilities, telling 
whether or not treatment should be given. Case-based 
reasoning is the process of creating solutions to problems 
that investigate similar cases, important information, and 
knowledge and integrates them (11).

Although AI has many advantages, it has disadvantages 
such as limited data availability, accessibility, structure and 
sophistication, lack of rigor and standards in its develop-
ment, and problems with ethics and responsibility (26).

CONCLUSION
In line with all the previous studies conducted in dentistry, 
it is clear that AI can be used more widely and successfully 
in dental clinics for both diagnosis and treatment proce-
dures in the near future. Artificial intelligence can be relied 
upon to automate mundane radiology tasks. AI models 
could be developed enough to enable computer detection of 
some dental diagnostics that a human might miss.
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ÖZ
(QIODPDWXDU� ELU� OH]\RQ� RODQ� JUDQ�ORPD� JUDYLGDUXP� �**��� JHEHOLN� VÕUDVÕQGD� JHOLúHQ�
SL\RMHQLN� ELU� JUDQ�ORPGXU�� (VDV� RODUDN� RUDO� PXNR]D\Õ� HWNLOH\HQ�� JHEHOL÷LQ� UHDNWLI�
YDVN�OHU�KLSHUSOD]LVL�RODUDN�WDQÕPODQDQ�YH�QDGLU�J|U�OHQ�ELU�OH]\RQGXU��2UDO�PXNR]DQÕQ�
EX�L\L�KX\OX�KLSHUSODVWLN�YH�KÕ]OÕ�E�\�\HQ�OH]\RQX��NURQLN�G�ú�N�GHUHFHOL�LUULWDQODUD�YH�
KRUPRQDO�IDNW|UOHUH�\DQÕW�RODUDN�JHEH�NDGÕQODUÕQ�RUDO�PXNR]DVÕQGD�JHOLúLU��gWH�\DQGDQ�
KHPDQJL\RP�� EDú� YH� ER\QXQ� HQ� VÕN� J|U�OHQ� \XPXúDN� GRNX� W�P|UOHULQGHQ� ELUL� RODUDN�
NDEXO�HGLOPHNOH�ELUOLNWH��D÷Õ]�ERúOX÷XQGD�QLVSHWHQ�QDGLU�RODUDN�J|U�O�U�YH�NOLQLV\HQOHU�
WDUDIÕQGDQ�QDGLUHQ�UDVWODQÕU��%X�PDNDOHGH�� ORNDOL]H� W�P|U�EHQ]HUL�JLQJLYDO�E�\�PH�LOH�
EDúYXUDQ��SRVWSDUWXP�G|QHPLQGH�RODQ����\DúÕQGD�NDGÕQ�KDVWDGD��NOLQLN�RODUDN�**�YH�
KLVWRSDWRORMLN�RODUDN�NDSLOOHU�KHPDQJL\RP��.+��WDQÕVÕ�DODQ�ROJX�VXQXOPDNWDGÕU�

Anahtar Sözcükler:
Granüloma, Hemangiyom, Postpartum

ABSTRACT
*UDQXORPD�JUDYLGDUXP��**���ZKLFK�LV�DQ�LQIODPPDWRU\�OHVLRQ��LV�D�S\RJHQLF�JUDQXORPD�
WKDW�GHYHORSV�GXULQJ�SUHJQDQF\��,W�LV�D�UDUH�OHVLRQ�WKDW�PDLQO\�DIIHFWV�WKH�RUDO�PXFRVD��
GHILQHG� DV� UHDFWLYH� YDVFXODU� K\SHUSODVLD� RI� SUHJQDQF\�� 7KLV� EHQLJQ� K\SHUSODVWLF� DQG�
UDSLGO\� JURZLQJ� OHVLRQ� RI� WKH� RUDO� PXFRVD� GHYHORSV� LQ� WKH� RUDO� PXFRVD� RI� SUHJQDQW�
ZRPHQ� LQ� UHVSRQVH� WR�FKURQLF� ORZ�JUDGH� LUULWDQWV� DQG�KRUPRQDO� IDFWRUV��2Q� WKH�RWKHU�
KDQG��DOWKRXJK�KHPDQJLRPD�LV�FRQVLGHUHG�RQH�RI�WKH�PRVW�FRPPRQ�VRIW�WLVVXH�WXPRUV�RI�
WKH�KHDG�DQG�QHFN�� LW� LV� UHODWLYHO\� UDUH� LQ� WKH�RUDO�FDYLW\�DQG� LV� UDUHO\�HQFRXQWHUHG�E\�
FOLQLFLDQV�� ,Q� WKLV� DUWLFOH�ZH� SUHVHQW� WKH� FDVH� RI� D� ���\HDU�ROG� IHPDOH� � SDWLHQW� LQ� WKH�
SRVWSDUWXP�SHULRG�ZKR�ZDV� DGPLWWHG�ZLWK� WXPRU�OLNH�JURZWK� �RI�JLQJLYD�ZKLFK� �ZDV��
FOLQLFDOO\�GLDJQRVHG�DV�D�**�DQG�KLVWRSDWKRORJLFDOO\�DV�D�FDSLOODU\�KHPDQJLRPD��&+��

Key words: 
Granüloma, Hemangiyom, Postpartum

'LDJQRVWLN� øNLOHP�NDSLOOHU� +HPDQJLRP�
Yada Granuloma Gravidarum: 
2OJX�6XQXPX

$�'LDJQRVWLF��&KDOOHQJH�&DSLOODU\�
Hemangioma or Granuloma Gravidarum: 
$�&DVH�5HSRUW

/ʈ:ʈ̪
3L\RJHQLN� JUDQ�ORP� �3*�� GLúHWLQLQ�� WUDYPD� YH� ORNDO� LUUL��
WDV\RQODUD� YH\D� KRUPRQDO� IDNW|UOHUH� ED÷OÕ� JHOLúHQ�� KLSHU��
SOD]LN�� LQIODPDWXDU� YH� W�P|U� EHQ]HUL� ELU� OH]\RQXGXU��
+DPLOHOLNWH� J|U�OHQ� 3*�� ‘gebelik tümörü’� �*7�� RODUDN�
DGODQGÕUÕOÕU��*HEHOHULQ�RUWDODPD���¶LQGH�YH�VÕNOÕNOD����YH\D�
��� WULPHVWU� G|QHPLQGH� J|U�OPHNWHGLU� ����� +LVWRSDWRORMLN�
DoÕGDQ� **� LOH� 3*� DUDVÕQGD� KHUKDQJL� ELU� IDUN� \RNWXU��
/H]\RQODUÕQ�LVLPOHQGLULOPHVL�JHEHOLN�G|QHPLQGHNL�ROXúXP�
ODUÕQD�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHULU� �����$UWDQ�|VWURMHQ�
YH�SURJHVWHURQ�NRQVDQWUDV\RQODUÕ��VXEJLQJLYDO�EL\RILOPGHNL�
3UHYRWHOOD�LQWHUPHGLD�VHYL\HOHULQL�YH�YDVN�OHU�JHoLUJHQOL÷L�
DUWÕUÕU�� EDNWHUL\HO� EL\RILOPOHUH� NDUúÕ� NRQDNoÕ� WHSNLVLQL�
D]DOWÕU�� VÕYÕODUÕQ� SHULYDVN�OHU� GRNXODUD� LQILOWUDV\RQXQX�
GHVWHNOHU� YH� HQIODPDWXDU� \DQÕWÕ� DUWWÕUÕS� OH]\RQXQ� JHOLúL�
PLQGH�|QHPOL�ELU�URO�R\QDU�����

/H]\RQ�� NRPúX� GLúOHULQ� E�\�N� ELU� E|O�P�Q�� NDSOD\DFDN�
úHNLOGH�NDGHPHOL�RODUDN�DUWDQ�LQWHUSURNVLPDO�GLú�HWLQL�LoHULU�
�����5HQJL�SDUODN�NÕUPÕ]ÕGDQ��NR\X�NÕUPÕ]Õ�YH�NDKYHUHQJL�
VL\DKD�NDGDU�GH÷LúHELOLU��h]HULQGH��OVHUDV\RQ�YH\D�NDEXN�
ODQPD�RODELOLU��.OLQLN�RODUDN�KÕ]OÕ�JHOLúPHVL�YH�NHQGLOL÷LQ�
GHQ�YH\D�N�o�N� WUDYPDODU� VRQXFX�NDQDPDVÕ� LOH�NROD\OÕNOD�
D\ÕUW�HGLOHELOLU������

.HVLQ� HW\RORMLN� DMDQÕ� KHQ�]� EHOLUOHQHPHPHNOH� ELUOLNWH��
NDONXOXV� YH\D� \DEDQFÕ� PDGGH� JLEL� ELU� X\DUÕFÕ\D� PDUX]�
NDOPD�YH\D�\DUDODQPD�����YH�IÕUoDODPD�VÕUDVÕQGD�GLú�HWLQGH�
WHNUDUODQDQ�WUDYPD��VHEHSOHU�DUDVÕQGD�J|VWHULOHELOLU������2UDO�
piyogenik granülomun etyopatogenezi hala belirsiz olsa da, 
periodontal patojenler, lokal irritanlar ve hormonal etki gibi 
IDNW|UOHULQ��OH]\RQXQ�ROXúXPXQD�\RO�DoDELOHFH÷L�J|U�OPHN�
tedir (8).

+HPDQJL\RPODU�� NDQ� GDPDUODUÕQGDQ� ROXúDQ� L\L� KX\OX�
W�P|UOHUGLU� ����� .OLQLN� RODUDN� KHPDQJL\RPODU�� \XPXúDN��
S�U�]V�]��ORE�OHU��VDSVÕ]�YH\D�SHGLQN�OH�NLWOH�RODUDN�NDUDN�
WHUL]H� HGLOLU� YH� OH]\RQXQ� UHQJL�SHPEHGHQ�NÕUPÕ]Õ\D�NDGDU�
GH÷LúNHQOLN� J|VWHUHELOLU�� %R\XWX� LVH�� ELUNDo� PLOLPHWUHGHQ�
ELUNDo�VDQWLPHWUH\H�NDGDU�L]OHQHELOLU�������%X�OH]\RQ�JHQHO�
OLNOH� SDOSDV\RQGD� VD÷ODP� YH� D÷UÕVÕ]� E�\�PH� LOH� NHQGLQL�
J|VWHULU������

.DSLOOHU� KHPDQJL\RPODU� �.+��� GLúHWL� E|OJHVLQGH� QDGLUHQ�
J|U�O�U�YH�EL]LP�ROJXPX]GD�ROGX÷X�JLEL��|]HOOLNOH�SL\RJHQLN�
JUDQ�ORP�JLEL�OH]\RQODUOD�NROD\OÕNOD�NDUÕúDELOLU������

%X� ROJX� VXQXPXQGD�� oHQHQLQ� VRO� DOW� NDGUDQÕQGD� ORNDOL]H�
W�P|U�EHQ]HUL�E�\�PH�LOH�EDúYXUDQ����\DúÕQGD��SRVWSDUWXP�
G|QHPLQGH�ELU�NDGÕQ�KDVWDGD�NOLQLN�RODUDN�**�YH�KLVWRSDWR�
ORMLN� RODUDN� .+� WDQÕVÕ� DODQ� ROJX\X� VXQPD\Õ� DPDoODGÕN��
$\UÕFD��OLWHUDW�U��J|]GHQ�JHoLUHUHN�NDUúÕODúWÕ÷ÕPÕ]�GLDJQRV�
WLN�VRUXQODUÕ�YH�PHYFXW�ROJX\X�NOLQLN�YH�KLVWRORMLN�EXOJXODU�
OD�ELUOLNWH�WDUWÕúWÕN�

OLGU
<LUPL�EHú�\DúÕQGD�NDGÕQ�KDVWD��VRO�DOW�oHQHGH�JLGHUHN�DUWDQ��
D÷UÕVÕ]� YH� NROD\� NDQDPDOÕ� GLú� HWL� E�\�PHVL� úLND\HWL� LOH�
NOLQL÷LPL]H� EDúYXUGX�� $OÕQDQ� DQDPQH]LQGH� KDVWDQÕQ�
SRVWSDUWXP�G|QHPLQGH�ROGX÷XQX��OH]\RQX�LON�RODUDN�LNLQFL�
WULPHVWU�G|QHPLQGH�IDUNHWWL÷LQL�YH�ER\XWXQXQ�KÕ]OD�DUWWÕ÷ÕQÕ�
EHOLUWWL��$\UÕFD�OH]\RQ��oL÷QHPH�YH�NRQXúPD�IRQNVL\RQODUÕQÕ�
HWNLOHGL÷LQGHQ� � GROD\Õ�� KDVWD� � VRQ� GHUHFH� UDKDWVÕ]� ROGX÷X�
EHOLUWWL�� +DVWDGDQ� DOÕQDQ� VLVWHPLN� DQDPQH]GH�� KDPLOHOL÷LQ�
DOWÕQFÕ� D\ÕQGD� HUNHQ� GR÷XP� \DSWÕ÷Õ� YH� KLSHUWLURLG� |\N�V��
ROGX÷X� |÷UHQLOGL�� (NVWUDRUDO� PXD\HQHGH� ELU� DQRPDOL\H�
UDVWODQÕOPDGÕ�� øQWUDRUDO� PXD\HQHGH� VRO� DOW� SUHPRODU� YH�
PRODU� E|OJHVLQGH� OLQJXDO� GLú� HWLQGH� DoÕN� NÕUPÕ]Õ�� SDUODN��
KDILI�SURYRNDV\RQGD�NDQD\DQ��\DNODúÕN���[���FP�ER\XWODUÕQ�
GD��VDSOÕ�OH]\RQ�WHVSLW�HGLOGL��3DOSDV\RQGD�LVH�GLú�HWL�VD÷ODP�
GÕ�� øOJLOL� GLúOHULQ� oHYUHVLQGH� ORNDO� WDKULú� HGLFL� PDGGHOHU�
EXOXQGX��5HVLP�������+DVWDGDQ�RQDP�DOÕQGÕ�

Resim 1. 6RO�DOW�OLQJXDO�JLQJLYDGD�NROD\�NDQD\DQ�OH]\RQ

Resim 2.�'LO�KDUHNHWOHUL�LOH�úHNLOHQGLUOHQ�OH]\RQ

���

OLGU
SUNUMU

Case Report

5XWLQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�o�U�N��HNVLN�GLúOHU�YH�
X\XPVX]�GROJXODU�WHVSLW�HGLOGL��5HVLP����

Resim 4. Normal kemik topografisi.

Anamneze, klinik ve radyolojik bulgulara dayanarak GG  
|Q� WDQÕVÕ� NRQXOGX�� øOJLOL� WDQÕ\Õ� GR÷UXODPDN� DGÕQD� KDVWD���
$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� .OLQL÷L¶QH� \|QOHQGLULOGL��
/H]\RQ�E|OJHVLQGHQ�HNVL]\RQHO�EL\RSVL�DOÕQGÕ�YH�KLVWRSDWR�
ORMLN�LQFHOHPH�LoLQ�SDWRORML\H�J|QGHULOGL�

+DVWDGDQ� DOGL÷LPL]� ELOJL\H� J|UH�� KLVWRSDWRORMLN� GH÷HU�
OHQGLUPH�VRQXFXQGD� OH]\RQD ‘kapiller hemangiyom’� WDQÕVÕ�
NRQXOGX��.OLQLN�YH�KLVWRSDWRORMLN� WDQÕQÕQ�X\XPVX]OX÷X�YH�
GLDJQRVWLN� LNLOHP� QHGHQL\OH� SDWRORMLN� LQFHOHPH� \HQLGHQ�
LVWHQGL�� øQFHOHPH� VRQXFXQGD� OH]\RQD ‘lobuler kapiller 
hemangiyom (LKH)’� WDQÕVÕ� NRQXOGX� YH� NOLQLN� WDQÕ� GR÷UX�
ODQGÕ�

<):<1̪5)
3*� RODUDN� GD� DGODQGÕUÕODQ� /.+�� FLOW� YH� D÷Õ]� LoL� PXNR]�
PHPEUDQODUGD� VÕN� J|U�OHQ� EHQLJQ� YDVN�OHU� ELU� W�P|UG�U��
.+�ORNDOL]H�WUDYPD\D�ED÷OÕ�ROXúPXú��W�P|U�EHQ]HUL�UHDNWLI�
LQIODPDWXDU�ELU�GRNX�UHDNVL\RQXGXU��7�P|U�Q�HW\RORMLVLQGH�
NURQLN�ORNDO�LUULWDV\RQ��WUDYPD��KRUPRQDO�GH÷LúLPOHU��JHEH�
OLN��RUDO�NRQWUDVHSWLIOHU��YH�\DEDQFÕ�FLVLP�JLEL�VWLP�ODV\RQ�
ODU�EXOXQDELOLU����������*HQHOGH�DVHPSWRPDWLN�VH\LUOL�RODQ�
EX�OH]\RQODU�\DYDú�E�\�UOHU��$QFDN��ED]HQ�KÕ]OÕ�ELU�úHNLOGH�
RUWD\D�oÕNDELOLUOHU������

.+¶OHULQ� RUDO� NDYLWHGH�� ��������� RUDQÕQGD� YH� VÕNOÕNOD�
GLúHWLQGH�\HUOHúLP�J|VWHUGL÷L�VDSWDQPÕúWÕU��%XQXQOD�ELUOLNWH�
GLOGH�� EXNNDO� YH� SDODWLQDO� PXNR]DGD� GD� RUWD\D� oÕNWÕ÷Õ�
OLWHUDW�UOHUGH� UDSRU� HGLOPLúWLU�� .+¶OHULQ� WHGDYLVLQGH� ORNDO�
LUULWDV\RQ� IDNW|UOHULQLQ� RUWDGDQ� NDOGÕUÕOPDVÕ� YH� OH]\RQXQ�
FHUUDKL� HNVL]\RQX� HVDVWÕU� ������ .+� WHGDYLVLQGH� OH]\RQXQ�
VDGHFH� \�]H\HO� X]DNODúWÕUÕOGÕ÷Õ� GXUXPODUGD� Q�NV� RUDQÕ�
DUWPDNWDGÕU�� %X� QHGHQOH� OH]\RQXQ� FHUUDKL� HNVL]\RQX� W�P�
VÕQÕUODUÕ�LoHUHFHN�úHNLOGH�\DSÕOPDOÕGÕU���������

+DPLOHOLNWH�J|U�OHQ�3*�LVH�**�RODUDN�DGODQGÕUÕOÕU��*HQHO�
OLNOH�JHEHOHUGH�YH�JLQJLYDO�ORNDOL]DV\RQGD�J|U�O�S�GR÷XP�
VRQUDVÕQGD� VSRQWDQ�RODUDN� UHJUHVH�ROXU� ���������+DPLOHOLN�
G|QHPL�LoLQGH�FHUUDKL�P�GDKHOH�VRQUDVÕ�Q�NV�ULVNL�ROGX÷XQ�
GDQ� YH� GR÷XP� VRQUDVÕ� OH]\RQ� NHQGLOL÷LQGHQ� JHULOH\HEL�
OHFH÷LQGHQ� GROD\Õ� FHUUDKL� HNVL]\RQ� QDGLUHQ� WHUFLK� HGLOLU�
IDNDW�KDVWDQÕQ�NRQXúPD�YH�oL÷QHPH�IRQNVL\RQODUÕQÕ�HQJHO�
OHPHVL�YH�VSRQWDQ�NDQDPD�J|U�OPHVL�KDOLQGH�FHUUDKL�P�GD�
KDOH�G�ú�Q�O�U������

2OJXPX]GD�ROGX÷X�JLEL�� �3*�YH�**� Kapiller hemanjiom 
KLVWRORMLN� WDQÕPÕQÕ� SD\ODúWÕ÷Õ� LoLQ�� KHPDQJL\RP� LOH�
NDUÕúWÕUÕODQ�SUROLIHUDWLI�YDVN�OHU�OH]\RQODUGÕU��3*�JHQHOOLNOH�
"kapiller hemangiyom granülom tipi" veya "lobüler kapill-
er hemanjiyom" RODUDN�WDQÕPODQÕU��*HUoHN�ELU�KHPDQML\RP�
LOH�3*�ÕúÕN�PLNURVNREX�LOH�LQFHOHQGL÷LQGH�ELU�D\UÕP�\DSPDN�
ROGXNoD�]RUGXU��%XQXQOD�ELUOLNWH��3*��LPP�QRVLWRNLP\DVDO�
YH�XOWUDVWU�NW�UHO�IDUNOÕOÕNODU�J|VWHULU��(QGRWHO�W�P|U�QGHQ�
]L\DGH� D÷ÕUOÕNOÕ� RODUDN� HSLWHO� W�P|U�� RODUDN� QLWHOLQGLULOLU�
�����
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ÖZ
(QIODPDWXDU� ELU� OH]\RQ� RODQ� JUDQ�ORPD� JUDYLGDUXP� �**��� JHEHOLN� VÕUDVÕQGD� JHOLúHQ�
SL\RMHQLN� ELU� JUDQ�ORPGXU�� (VDV� RODUDN� RUDO� PXNR]D\Õ� HWNLOH\HQ�� JHEHOL÷LQ� UHDNWLI�
YDVN�OHU�KLSHUSOD]LVL�RODUDN�WDQÕPODQDQ�YH�QDGLU�J|U�OHQ�ELU�OH]\RQGXU��2UDO�PXNR]DQÕQ�
EX�L\L�KX\OX�KLSHUSODVWLN�YH�KÕ]OÕ�E�\�\HQ�OH]\RQX��NURQLN�G�ú�N�GHUHFHOL�LUULWDQODUD�YH�
KRUPRQDO�IDNW|UOHUH�\DQÕW�RODUDN�JHEH�NDGÕQODUÕQ�RUDO�PXNR]DVÕQGD�JHOLúLU��gWH�\DQGDQ�
KHPDQJL\RP�� EDú� YH� ER\QXQ� HQ� VÕN� J|U�OHQ� \XPXúDN� GRNX� W�P|UOHULQGHQ� ELUL� RODUDN�
NDEXO�HGLOPHNOH�ELUOLNWH��D÷Õ]�ERúOX÷XQGD�QLVSHWHQ�QDGLU�RODUDN�J|U�O�U�YH�NOLQLV\HQOHU�
WDUDIÕQGDQ�QDGLUHQ�UDVWODQÕU��%X�PDNDOHGH�� ORNDOL]H� W�P|U�EHQ]HUL�JLQJLYDO�E�\�PH�LOH�
EDúYXUDQ��SRVWSDUWXP�G|QHPLQGH�RODQ����\DúÕQGD�NDGÕQ�KDVWDGD��NOLQLN�RODUDN�**�YH�
KLVWRSDWRORMLN�RODUDN�NDSLOOHU�KHPDQJL\RP��.+��WDQÕVÕ�DODQ�ROJX�VXQXOPDNWDGÕU�
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ABSTRACT
*UDQXORPD�JUDYLGDUXP��**���ZKLFK�LV�DQ�LQIODPPDWRU\�OHVLRQ��LV�D�S\RJHQLF�JUDQXORPD�
WKDW�GHYHORSV�GXULQJ�SUHJQDQF\��,W�LV�D�UDUH�OHVLRQ�WKDW�PDLQO\�DIIHFWV�WKH�RUDO�PXFRVD��
GHILQHG� DV� UHDFWLYH� YDVFXODU� K\SHUSODVLD� RI� SUHJQDQF\�� 7KLV� EHQLJQ� K\SHUSODVWLF� DQG�
UDSLGO\� JURZLQJ� OHVLRQ� RI� WKH� RUDO� PXFRVD� GHYHORSV� LQ� WKH� RUDO� PXFRVD� RI� SUHJQDQW�
ZRPHQ� LQ� UHVSRQVH� WR�FKURQLF� ORZ�JUDGH� LUULWDQWV� DQG�KRUPRQDO� IDFWRUV��2Q� WKH�RWKHU�
KDQG��DOWKRXJK�KHPDQJLRPD�LV�FRQVLGHUHG�RQH�RI�WKH�PRVW�FRPPRQ�VRIW�WLVVXH�WXPRUV�RI�
WKH�KHDG�DQG�QHFN�� LW� LV� UHODWLYHO\� UDUH� LQ� WKH�RUDO�FDYLW\�DQG� LV� UDUHO\�HQFRXQWHUHG�E\�
FOLQLFLDQV�� ,Q� WKLV� DUWLFOH�ZH� SUHVHQW� WKH� FDVH� RI� D� ���\HDU�ROG� IHPDOH� � SDWLHQW� LQ� WKH�
SRVWSDUWXP�SHULRG�ZKR�ZDV� DGPLWWHG�ZLWK� WXPRU�OLNH�JURZWK� �RI�JLQJLYD�ZKLFK� �ZDV��
FOLQLFDOO\�GLDJQRVHG�DV�D�**�DQG�KLVWRSDWKRORJLFDOO\�DV�D�FDSLOODU\�KHPDQJLRPD��&+��
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/ʈ:ʈ̪
3L\RJHQLN� JUDQ�ORP� �3*�� GLúHWLQLQ�� WUDYPD� YH� ORNDO� LUUL��
WDV\RQODUD� YH\D� KRUPRQDO� IDNW|UOHUH� ED÷OÕ� JHOLúHQ�� KLSHU��
SOD]LN�� LQIODPDWXDU� YH� W�P|U� EHQ]HUL� ELU� OH]\RQXGXU��
+DPLOHOLNWH� J|U�OHQ� 3*�� ‘gebelik tümörü’� �*7�� RODUDN�
DGODQGÕUÕOÕU��*HEHOHULQ�RUWDODPD���¶LQGH�YH�VÕNOÕNOD����YH\D�
��� WULPHVWU� G|QHPLQGH� J|U�OPHNWHGLU� ����� +LVWRSDWRORMLN�
DoÕGDQ� **� LOH� 3*� DUDVÕQGD� KHUKDQJL� ELU� IDUN� \RNWXU��
/H]\RQODUÕQ�LVLPOHQGLULOPHVL�JHEHOLN�G|QHPLQGHNL�ROXúXP�
ODUÕQD�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHULU� �����$UWDQ�|VWURMHQ�
YH�SURJHVWHURQ�NRQVDQWUDV\RQODUÕ��VXEJLQJLYDO�EL\RILOPGHNL�
3UHYRWHOOD�LQWHUPHGLD�VHYL\HOHULQL�YH�YDVN�OHU�JHoLUJHQOL÷L�
DUWÕUÕU�� EDNWHUL\HO� EL\RILOPOHUH� NDUúÕ� NRQDNoÕ� WHSNLVLQL�
D]DOWÕU�� VÕYÕODUÕQ� SHULYDVN�OHU� GRNXODUD� LQILOWUDV\RQXQX�
GHVWHNOHU� YH� HQIODPDWXDU� \DQÕWÕ� DUWWÕUÕS� OH]\RQXQ� JHOLúL�
PLQGH�|QHPOL�ELU�URO�R\QDU�����

/H]\RQ�� NRPúX� GLúOHULQ� E�\�N� ELU� E|O�P�Q�� NDSOD\DFDN�
úHNLOGH�NDGHPHOL�RODUDN�DUWDQ�LQWHUSURNVLPDO�GLú�HWLQL�LoHULU�
�����5HQJL�SDUODN�NÕUPÕ]ÕGDQ��NR\X�NÕUPÕ]Õ�YH�NDKYHUHQJL�
VL\DKD�NDGDU�GH÷LúHELOLU��h]HULQGH��OVHUDV\RQ�YH\D�NDEXN�
ODQPD�RODELOLU��.OLQLN�RODUDN�KÕ]OÕ�JHOLúPHVL�YH�NHQGLOL÷LQ�
GHQ�YH\D�N�o�N� WUDYPDODU� VRQXFX�NDQDPDVÕ� LOH�NROD\OÕNOD�
D\ÕUW�HGLOHELOLU������

.HVLQ� HW\RORMLN� DMDQÕ� KHQ�]� EHOLUOHQHPHPHNOH� ELUOLNWH��
NDONXOXV� YH\D� \DEDQFÕ� PDGGH� JLEL� ELU� X\DUÕFÕ\D� PDUX]�
NDOPD�YH\D�\DUDODQPD�����YH�IÕUoDODPD�VÕUDVÕQGD�GLú�HWLQGH�
WHNUDUODQDQ�WUDYPD��VHEHSOHU�DUDVÕQGD�J|VWHULOHELOLU������2UDO�
piyogenik granülomun etyopatogenezi hala belirsiz olsa da, 
periodontal patojenler, lokal irritanlar ve hormonal etki gibi 
IDNW|UOHULQ��OH]\RQXQ�ROXúXPXQD�\RO�DoDELOHFH÷L�J|U�OPHN�
tedir (8).

+HPDQJL\RPODU�� NDQ� GDPDUODUÕQGDQ� ROXúDQ� L\L� KX\OX�
W�P|UOHUGLU� ����� .OLQLN� RODUDN� KHPDQJL\RPODU�� \XPXúDN��
S�U�]V�]��ORE�OHU��VDSVÕ]�YH\D�SHGLQN�OH�NLWOH�RODUDN�NDUDN�
WHUL]H� HGLOLU� YH� OH]\RQXQ� UHQJL�SHPEHGHQ�NÕUPÕ]Õ\D�NDGDU�
GH÷LúNHQOLN� J|VWHUHELOLU�� %R\XWX� LVH�� ELUNDo� PLOLPHWUHGHQ�
ELUNDo�VDQWLPHWUH\H�NDGDU�L]OHQHELOLU�������%X�OH]\RQ�JHQHO�
OLNOH� SDOSDV\RQGD� VD÷ODP� YH� D÷UÕVÕ]� E�\�PH� LOH� NHQGLQL�
J|VWHULU������

.DSLOOHU� KHPDQJL\RPODU� �.+��� GLúHWL� E|OJHVLQGH� QDGLUHQ�
J|U�O�U�YH�EL]LP�ROJXPX]GD�ROGX÷X�JLEL��|]HOOLNOH�SL\RJHQLN�
JUDQ�ORP�JLEL�OH]\RQODUOD�NROD\OÕNOD�NDUÕúDELOLU������

%X� ROJX� VXQXPXQGD�� oHQHQLQ� VRO� DOW� NDGUDQÕQGD� ORNDOL]H�
W�P|U�EHQ]HUL�E�\�PH�LOH�EDúYXUDQ����\DúÕQGD��SRVWSDUWXP�
G|QHPLQGH�ELU�NDGÕQ�KDVWDGD�NOLQLN�RODUDN�**�YH�KLVWRSDWR�
ORMLN� RODUDN� .+� WDQÕVÕ� DODQ� ROJX\X� VXQPD\Õ� DPDoODGÕN��
$\UÕFD��OLWHUDW�U��J|]GHQ�JHoLUHUHN�NDUúÕODúWÕ÷ÕPÕ]�GLDJQRV�
WLN�VRUXQODUÕ�YH�PHYFXW�ROJX\X�NOLQLN�YH�KLVWRORMLN�EXOJXODU�
OD�ELUOLNWH�WDUWÕúWÕN�

OLGU
<LUPL�EHú�\DúÕQGD�NDGÕQ�KDVWD��VRO�DOW�oHQHGH�JLGHUHN�DUWDQ��
D÷UÕVÕ]� YH� NROD\� NDQDPDOÕ� GLú� HWL� E�\�PHVL� úLND\HWL� LOH�
NOLQL÷LPL]H� EDúYXUGX�� $OÕQDQ� DQDPQH]LQGH� KDVWDQÕQ�
SRVWSDUWXP�G|QHPLQGH�ROGX÷XQX��OH]\RQX�LON�RODUDN�LNLQFL�
WULPHVWU�G|QHPLQGH�IDUNHWWL÷LQL�YH�ER\XWXQXQ�KÕ]OD�DUWWÕ÷ÕQÕ�
EHOLUWWL��$\UÕFD�OH]\RQ��oL÷QHPH�YH�NRQXúPD�IRQNVL\RQODUÕQÕ�
HWNLOHGL÷LQGHQ� � GROD\Õ�� KDVWD� � VRQ� GHUHFH� UDKDWVÕ]� ROGX÷X�
EHOLUWWL�� +DVWDGDQ� DOÕQDQ� VLVWHPLN� DQDPQH]GH�� KDPLOHOL÷LQ�
DOWÕQFÕ� D\ÕQGD� HUNHQ� GR÷XP� \DSWÕ÷Õ� YH� KLSHUWLURLG� |\N�V��
ROGX÷X� |÷UHQLOGL�� (NVWUDRUDO� PXD\HQHGH� ELU� DQRPDOL\H�
UDVWODQÕOPDGÕ�� øQWUDRUDO� PXD\HQHGH� VRO� DOW� SUHPRODU� YH�
PRODU� E|OJHVLQGH� OLQJXDO� GLú� HWLQGH� DoÕN� NÕUPÕ]Õ�� SDUODN��
KDILI�SURYRNDV\RQGD�NDQD\DQ��\DNODúÕN���[���FP�ER\XWODUÕQ�
GD��VDSOÕ�OH]\RQ�WHVSLW�HGLOGL��3DOSDV\RQGD�LVH�GLú�HWL�VD÷ODP�
GÕ�� øOJLOL� GLúOHULQ� oHYUHVLQGH� ORNDO� WDKULú� HGLFL� PDGGHOHU�
EXOXQGX��5HVLP�������+DVWDGDQ�RQDP�DOÕQGÕ�

Resim 1. 6RO�DOW�OLQJXDO�JLQJLYDGD�NROD\�NDQD\DQ�OH]\RQ

Resim 2.�'LO�KDUHNHWOHUL�LOH�úHNLOHQGLUOHQ�OH]\RQ

���

5XWLQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�o�U�N��HNVLN�GLúOHU�YH�
X\XPVX]�GROJXODU�WHVSLW�HGLOGL��5HVLP����

Resim 4. Normal kemik topografisi.

Anamneze, klinik ve radyolojik bulgulara dayanarak GG  
|Q� WDQÕVÕ� NRQXOGX�� øOJLOL� WDQÕ\Õ� GR÷UXODPDN� DGÕQD� KDVWD���
$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� .OLQL÷L¶QH� \|QOHQGLULOGL��
/H]\RQ�E|OJHVLQGHQ�HNVL]\RQHO�EL\RSVL�DOÕQGÕ�YH�KLVWRSDWR�
ORMLN�LQFHOHPH�LoLQ�SDWRORML\H�J|QGHULOGL�

+DVWDGDQ� DOGL÷LPL]� ELOJL\H� J|UH�� KLVWRSDWRORMLN� GH÷HU�
OHQGLUPH�VRQXFXQGD� OH]\RQD ‘kapiller hemangiyom’� WDQÕVÕ�
NRQXOGX��.OLQLN�YH�KLVWRSDWRORMLN� WDQÕQÕQ�X\XPVX]OX÷X�YH�
GLDJQRVWLN� LNLOHP� QHGHQL\OH� SDWRORMLN� LQFHOHPH� \HQLGHQ�
LVWHQGL�� øQFHOHPH� VRQXFXQGD� OH]\RQD ‘lobuler kapiller 
hemangiyom (LKH)’� WDQÕVÕ� NRQXOGX� YH� NOLQLN� WDQÕ� GR÷UX�
ODQGÕ�

<):<1̪5)
3*� RODUDN� GD� DGODQGÕUÕODQ� /.+�� FLOW� YH� D÷Õ]� LoL� PXNR]�
PHPEUDQODUGD� VÕN� J|U�OHQ� EHQLJQ� YDVN�OHU� ELU� W�P|UG�U��
.+�ORNDOL]H�WUDYPD\D�ED÷OÕ�ROXúPXú��W�P|U�EHQ]HUL�UHDNWLI�
LQIODPDWXDU�ELU�GRNX�UHDNVL\RQXGXU��7�P|U�Q�HW\RORMLVLQGH�
NURQLN�ORNDO�LUULWDV\RQ��WUDYPD��KRUPRQDO�GH÷LúLPOHU��JHEH�
OLN��RUDO�NRQWUDVHSWLIOHU��YH�\DEDQFÕ�FLVLP�JLEL�VWLP�ODV\RQ�
ODU�EXOXQDELOLU����������*HQHOGH�DVHPSWRPDWLN�VH\LUOL�RODQ�
EX�OH]\RQODU�\DYDú�E�\�UOHU��$QFDN��ED]HQ�KÕ]OÕ�ELU�úHNLOGH�
RUWD\D�oÕNDELOLUOHU������

.+¶OHULQ� RUDO� NDYLWHGH�� ��������� RUDQÕQGD� YH� VÕNOÕNOD�
GLúHWLQGH�\HUOHúLP�J|VWHUGL÷L�VDSWDQPÕúWÕU��%XQXQOD�ELUOLNWH�
GLOGH�� EXNNDO� YH� SDODWLQDO� PXNR]DGD� GD� RUWD\D� oÕNWÕ÷Õ�
OLWHUDW�UOHUGH� UDSRU� HGLOPLúWLU�� .+¶OHULQ� WHGDYLVLQGH� ORNDO�
LUULWDV\RQ� IDNW|UOHULQLQ� RUWDGDQ� NDOGÕUÕOPDVÕ� YH� OH]\RQXQ�
FHUUDKL� HNVL]\RQX� HVDVWÕU� ������ .+� WHGDYLVLQGH� OH]\RQXQ�
VDGHFH� \�]H\HO� X]DNODúWÕUÕOGÕ÷Õ� GXUXPODUGD� Q�NV� RUDQÕ�
DUWPDNWDGÕU�� %X� QHGHQOH� OH]\RQXQ� FHUUDKL� HNVL]\RQX� W�P�
VÕQÕUODUÕ�LoHUHFHN�úHNLOGH�\DSÕOPDOÕGÕU���������

+DPLOHOLNWH�J|U�OHQ�3*�LVH�**�RODUDN�DGODQGÕUÕOÕU��*HQHO�
OLNOH�JHEHOHUGH�YH�JLQJLYDO�ORNDOL]DV\RQGD�J|U�O�S�GR÷XP�
VRQUDVÕQGD� VSRQWDQ�RODUDN� UHJUHVH�ROXU� ���������+DPLOHOLN�
G|QHPL�LoLQGH�FHUUDKL�P�GDKHOH�VRQUDVÕ�Q�NV�ULVNL�ROGX÷XQ�
GDQ� YH� GR÷XP� VRQUDVÕ� OH]\RQ� NHQGLOL÷LQGHQ� JHULOH\HEL�
OHFH÷LQGHQ� GROD\Õ� FHUUDKL� HNVL]\RQ� QDGLUHQ� WHUFLK� HGLOLU�
IDNDW�KDVWDQÕQ�NRQXúPD�YH�oL÷QHPH�IRQNVL\RQODUÕQÕ�HQJHO�
OHPHVL�YH�VSRQWDQ�NDQDPD�J|U�OPHVL�KDOLQGH�FHUUDKL�P�GD�
KDOH�G�ú�Q�O�U������

2OJXPX]GD�ROGX÷X�JLEL�� �3*�YH�**� Kapiller hemanjiom 
KLVWRORMLN� WDQÕPÕQÕ� SD\ODúWÕ÷Õ� LoLQ�� KHPDQJL\RP� LOH�
NDUÕúWÕUÕODQ�SUROLIHUDWLI�YDVN�OHU�OH]\RQODUGÕU��3*�JHQHOOLNOH�
"kapiller hemangiyom granülom tipi" veya "lobüler kapill-
er hemanjiyom" RODUDN�WDQÕPODQÕU��*HUoHN�ELU�KHPDQML\RP�
LOH�3*�ÕúÕN�PLNURVNREX�LOH�LQFHOHQGL÷LQGH�ELU�D\UÕP�\DSPDN�
ROGXNoD�]RUGXU��%XQXQOD�ELUOLNWH��3*��LPP�QRVLWRNLP\DVDO�
YH�XOWUDVWU�NW�UHO�IDUNOÕOÕNODU�J|VWHULU��(QGRWHO�W�P|U�QGHQ�
]L\DGH� D÷ÕUOÕNOÕ� RODUDN� HSLWHO� W�P|U�� RODUDN� QLWHOLQGLULOLU�
�����

SONUÇ
2OJXPX]�� DQDPQH]� YH� NOLQLN� GH÷HUOHQGLUPHQLQ� \DQÕVÕUD�
KLVWRSDWRORMLN�LQFHOHPHQLQ�GH�JHUHNOL�ROGX÷XQX�J|VWHUPHN�
WHGLU��$QDPQH]�YH�NOLQLN�PXD\HQH� LOH�NRQXODQ�|Q� WDQÕGDQ�
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/ʈ:ʈ̪
3L\RJHQLN� JUDQ�ORP� �3*�� GLúHWLQLQ�� WUDYPD� YH� ORNDO� LUUL��
WDV\RQODUD� YH\D� KRUPRQDO� IDNW|UOHUH� ED÷OÕ� JHOLúHQ�� KLSHU��
SOD]LN�� LQIODPDWXDU� YH� W�P|U� EHQ]HUL� ELU� OH]\RQXGXU��
+DPLOHOLNWH� J|U�OHQ� 3*�� ‘gebelik tümörü’� �*7�� RODUDN�
DGODQGÕUÕOÕU��*HEHOHULQ�RUWDODPD���¶LQGH�YH�VÕNOÕNOD����YH\D�
��� WULPHVWU� G|QHPLQGH� J|U�OPHNWHGLU� ����� +LVWRSDWRORMLN�
DoÕGDQ� **� LOH� 3*� DUDVÕQGD� KHUKDQJL� ELU� IDUN� \RNWXU��
/H]\RQODUÕQ�LVLPOHQGLULOPHVL�JHEHOLN�G|QHPLQGHNL�ROXúXP�
ODUÕQD�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHULU� �����$UWDQ�|VWURMHQ�
YH�SURJHVWHURQ�NRQVDQWUDV\RQODUÕ��VXEJLQJLYDO�EL\RILOPGHNL�
3UHYRWHOOD�LQWHUPHGLD�VHYL\HOHULQL�YH�YDVN�OHU�JHoLUJHQOL÷L�
DUWÕUÕU�� EDNWHUL\HO� EL\RILOPOHUH� NDUúÕ� NRQDNoÕ� WHSNLVLQL�
D]DOWÕU�� VÕYÕODUÕQ� SHULYDVN�OHU� GRNXODUD� LQILOWUDV\RQXQX�
GHVWHNOHU� YH� HQIODPDWXDU� \DQÕWÕ� DUWWÕUÕS� OH]\RQXQ� JHOLúL�
PLQGH�|QHPOL�ELU�URO�R\QDU�����

/H]\RQ�� NRPúX� GLúOHULQ� E�\�N� ELU� E|O�P�Q�� NDSOD\DFDN�
úHNLOGH�NDGHPHOL�RODUDN�DUWDQ�LQWHUSURNVLPDO�GLú�HWLQL�LoHULU�
�����5HQJL�SDUODN�NÕUPÕ]ÕGDQ��NR\X�NÕUPÕ]Õ�YH�NDKYHUHQJL�
VL\DKD�NDGDU�GH÷LúHELOLU��h]HULQGH��OVHUDV\RQ�YH\D�NDEXN�
ODQPD�RODELOLU��.OLQLN�RODUDN�KÕ]OÕ�JHOLúPHVL�YH�NHQGLOL÷LQ�
GHQ�YH\D�N�o�N� WUDYPDODU� VRQXFX�NDQDPDVÕ� LOH�NROD\OÕNOD�
D\ÕUW�HGLOHELOLU������

.HVLQ� HW\RORMLN� DMDQÕ� KHQ�]� EHOLUOHQHPHPHNOH� ELUOLNWH��
NDONXOXV� YH\D� \DEDQFÕ� PDGGH� JLEL� ELU� X\DUÕFÕ\D� PDUX]�
NDOPD�YH\D�\DUDODQPD�����YH�IÕUoDODPD�VÕUDVÕQGD�GLú�HWLQGH�
WHNUDUODQDQ�WUDYPD��VHEHSOHU�DUDVÕQGD�J|VWHULOHELOLU������2UDO�
piyogenik granülomun etyopatogenezi hala belirsiz olsa da, 
periodontal patojenler, lokal irritanlar ve hormonal etki gibi 
IDNW|UOHULQ��OH]\RQXQ�ROXúXPXQD�\RO�DoDELOHFH÷L�J|U�OPHN�
tedir (8).

+HPDQJL\RPODU�� NDQ� GDPDUODUÕQGDQ� ROXúDQ� L\L� KX\OX�
W�P|UOHUGLU� ����� .OLQLN� RODUDN� KHPDQJL\RPODU�� \XPXúDN��
S�U�]V�]��ORE�OHU��VDSVÕ]�YH\D�SHGLQN�OH�NLWOH�RODUDN�NDUDN�
WHUL]H� HGLOLU� YH� OH]\RQXQ� UHQJL�SHPEHGHQ�NÕUPÕ]Õ\D�NDGDU�
GH÷LúNHQOLN� J|VWHUHELOLU�� %R\XWX� LVH�� ELUNDo� PLOLPHWUHGHQ�
ELUNDo�VDQWLPHWUH\H�NDGDU�L]OHQHELOLU�������%X�OH]\RQ�JHQHO�
OLNOH� SDOSDV\RQGD� VD÷ODP� YH� D÷UÕVÕ]� E�\�PH� LOH� NHQGLQL�
J|VWHULU������

.DSLOOHU� KHPDQJL\RPODU� �.+��� GLúHWL� E|OJHVLQGH� QDGLUHQ�
J|U�O�U�YH�EL]LP�ROJXPX]GD�ROGX÷X�JLEL��|]HOOLNOH�SL\RJHQLN�
JUDQ�ORP�JLEL�OH]\RQODUOD�NROD\OÕNOD�NDUÕúDELOLU������

%X� ROJX� VXQXPXQGD�� oHQHQLQ� VRO� DOW� NDGUDQÕQGD� ORNDOL]H�
W�P|U�EHQ]HUL�E�\�PH�LOH�EDúYXUDQ����\DúÕQGD��SRVWSDUWXP�
G|QHPLQGH�ELU�NDGÕQ�KDVWDGD�NOLQLN�RODUDN�**�YH�KLVWRSDWR�
ORMLN� RODUDN� .+� WDQÕVÕ� DODQ� ROJX\X� VXQPD\Õ� DPDoODGÕN��
$\UÕFD��OLWHUDW�U��J|]GHQ�JHoLUHUHN�NDUúÕODúWÕ÷ÕPÕ]�GLDJQRV�
WLN�VRUXQODUÕ�YH�PHYFXW�ROJX\X�NOLQLN�YH�KLVWRORMLN�EXOJXODU�
OD�ELUOLNWH�WDUWÕúWÕN�

OLGU
<LUPL�EHú�\DúÕQGD�NDGÕQ�KDVWD��VRO�DOW�oHQHGH�JLGHUHN�DUWDQ��
D÷UÕVÕ]� YH� NROD\� NDQDPDOÕ� GLú� HWL� E�\�PHVL� úLND\HWL� LOH�
NOLQL÷LPL]H� EDúYXUGX�� $OÕQDQ� DQDPQH]LQGH� KDVWDQÕQ�
SRVWSDUWXP�G|QHPLQGH�ROGX÷XQX��OH]\RQX�LON�RODUDN�LNLQFL�
WULPHVWU�G|QHPLQGH�IDUNHWWL÷LQL�YH�ER\XWXQXQ�KÕ]OD�DUWWÕ÷ÕQÕ�
EHOLUWWL��$\UÕFD�OH]\RQ��oL÷QHPH�YH�NRQXúPD�IRQNVL\RQODUÕQÕ�
HWNLOHGL÷LQGHQ� � GROD\Õ�� KDVWD� � VRQ� GHUHFH� UDKDWVÕ]� ROGX÷X�
EHOLUWWL�� +DVWDGDQ� DOÕQDQ� VLVWHPLN� DQDPQH]GH�� KDPLOHOL÷LQ�
DOWÕQFÕ� D\ÕQGD� HUNHQ� GR÷XP� \DSWÕ÷Õ� YH� KLSHUWLURLG� |\N�V��
ROGX÷X� |÷UHQLOGL�� (NVWUDRUDO� PXD\HQHGH� ELU� DQRPDOL\H�
UDVWODQÕOPDGÕ�� øQWUDRUDO� PXD\HQHGH� VRO� DOW� SUHPRODU� YH�
PRODU� E|OJHVLQGH� OLQJXDO� GLú� HWLQGH� DoÕN� NÕUPÕ]Õ�� SDUODN��
KDILI�SURYRNDV\RQGD�NDQD\DQ��\DNODúÕN���[���FP�ER\XWODUÕQ�
GD��VDSOÕ�OH]\RQ�WHVSLW�HGLOGL��3DOSDV\RQGD�LVH�GLú�HWL�VD÷ODP�
GÕ�� øOJLOL� GLúOHULQ� oHYUHVLQGH� ORNDO� WDKULú� HGLFL� PDGGHOHU�
EXOXQGX��5HVLP�������+DVWDGDQ�RQDP�DOÕQGÕ�

Resim 1. 6RO�DOW�OLQJXDO�JLQJLYDGD�NROD\�NDQD\DQ�OH]\RQ

Resim 2.�'LO�KDUHNHWOHUL�LOH�úHNLOHQGLUOHQ�OH]\RQ

$NG�'Lú�+HN�'�����������

���

5XWLQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�o�U�N��HNVLN�GLúOHU�YH�
X\XPVX]�GROJXODU�WHVSLW�HGLOGL��5HVLP����

Resim 4. Normal kemik topografisi.

Anamneze, klinik ve radyolojik bulgulara dayanarak GG  
|Q� WDQÕVÕ� NRQXOGX�� øOJLOL� WDQÕ\Õ� GR÷UXODPDN� DGÕQD� KDVWD���
$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� .OLQL÷L¶QH� \|QOHQGLULOGL��
/H]\RQ�E|OJHVLQGHQ�HNVL]\RQHO�EL\RSVL�DOÕQGÕ�YH�KLVWRSDWR�
ORMLN�LQFHOHPH�LoLQ�SDWRORML\H�J|QGHULOGL�

+DVWDGDQ� DOGL÷LPL]� ELOJL\H� J|UH�� KLVWRSDWRORMLN� GH÷HU�
OHQGLUPH�VRQXFXQGD� OH]\RQD ‘kapiller hemangiyom’� WDQÕVÕ�
NRQXOGX��.OLQLN�YH�KLVWRSDWRORMLN� WDQÕQÕQ�X\XPVX]OX÷X�YH�
GLDJQRVWLN� LNLOHP� QHGHQL\OH� SDWRORMLN� LQFHOHPH� \HQLGHQ�
LVWHQGL�� øQFHOHPH� VRQXFXQGD� OH]\RQD ‘lobuler kapiller 
hemangiyom (LKH)’� WDQÕVÕ� NRQXOGX� YH� NOLQLN� WDQÕ� GR÷UX�
ODQGÕ�

<):<1̪5)
3*� RODUDN� GD� DGODQGÕUÕODQ� /.+�� FLOW� YH� D÷Õ]� LoL� PXNR]�
PHPEUDQODUGD� VÕN� J|U�OHQ� EHQLJQ� YDVN�OHU� ELU� W�P|UG�U��
.+�ORNDOL]H�WUDYPD\D�ED÷OÕ�ROXúPXú��W�P|U�EHQ]HUL�UHDNWLI�
LQIODPDWXDU�ELU�GRNX�UHDNVL\RQXGXU��7�P|U�Q�HW\RORMLVLQGH�
NURQLN�ORNDO�LUULWDV\RQ��WUDYPD��KRUPRQDO�GH÷LúLPOHU��JHEH�
OLN��RUDO�NRQWUDVHSWLIOHU��YH�\DEDQFÕ�FLVLP�JLEL�VWLP�ODV\RQ�
ODU�EXOXQDELOLU����������*HQHOGH�DVHPSWRPDWLN�VH\LUOL�RODQ�
EX�OH]\RQODU�\DYDú�E�\�UOHU��$QFDN��ED]HQ�KÕ]OÕ�ELU�úHNLOGH�
RUWD\D�oÕNDELOLUOHU������

.+¶OHULQ� RUDO� NDYLWHGH�� ��������� RUDQÕQGD� YH� VÕNOÕNOD�
GLúHWLQGH�\HUOHúLP�J|VWHUGL÷L�VDSWDQPÕúWÕU��%XQXQOD�ELUOLNWH�
GLOGH�� EXNNDO� YH� SDODWLQDO� PXNR]DGD� GD� RUWD\D� oÕNWÕ÷Õ�
OLWHUDW�UOHUGH� UDSRU� HGLOPLúWLU�� .+¶OHULQ� WHGDYLVLQGH� ORNDO�
LUULWDV\RQ� IDNW|UOHULQLQ� RUWDGDQ� NDOGÕUÕOPDVÕ� YH� OH]\RQXQ�
FHUUDKL� HNVL]\RQX� HVDVWÕU� ������ .+� WHGDYLVLQGH� OH]\RQXQ�
VDGHFH� \�]H\HO� X]DNODúWÕUÕOGÕ÷Õ� GXUXPODUGD� Q�NV� RUDQÕ�
DUWPDNWDGÕU�� %X� QHGHQOH� OH]\RQXQ� FHUUDKL� HNVL]\RQX� W�P�
VÕQÕUODUÕ�LoHUHFHN�úHNLOGH�\DSÕOPDOÕGÕU���������

+DPLOHOLNWH�J|U�OHQ�3*�LVH�**�RODUDN�DGODQGÕUÕOÕU��*HQHO�
OLNOH�JHEHOHUGH�YH�JLQJLYDO�ORNDOL]DV\RQGD�J|U�O�S�GR÷XP�
VRQUDVÕQGD� VSRQWDQ�RODUDN� UHJUHVH�ROXU� ���������+DPLOHOLN�
G|QHPL�LoLQGH�FHUUDKL�P�GDKHOH�VRQUDVÕ�Q�NV�ULVNL�ROGX÷XQ�
GDQ� YH� GR÷XP� VRQUDVÕ� OH]\RQ� NHQGLOL÷LQGHQ� JHULOH\HEL�
OHFH÷LQGHQ� GROD\Õ� FHUUDKL� HNVL]\RQ� QDGLUHQ� WHUFLK� HGLOLU�
IDNDW�KDVWDQÕQ�NRQXúPD�YH�oL÷QHPH�IRQNVL\RQODUÕQÕ�HQJHO�
OHPHVL�YH�VSRQWDQ�NDQDPD�J|U�OPHVL�KDOLQGH�FHUUDKL�P�GD�
KDOH�G�ú�Q�O�U������

2OJXPX]GD�ROGX÷X�JLEL�� �3*�YH�**� Kapiller hemanjiom 
KLVWRORMLN� WDQÕPÕQÕ� SD\ODúWÕ÷Õ� LoLQ�� KHPDQJL\RP� LOH�
NDUÕúWÕUÕODQ�SUROLIHUDWLI�YDVN�OHU�OH]\RQODUGÕU��3*�JHQHOOLNOH�
"kapiller hemangiyom granülom tipi" veya "lobüler kapill-
er hemanjiyom" RODUDN�WDQÕPODQÕU��*HUoHN�ELU�KHPDQML\RP�
LOH�3*�ÕúÕN�PLNURVNREX�LOH�LQFHOHQGL÷LQGH�ELU�D\UÕP�\DSPDN�
ROGXNoD�]RUGXU��%XQXQOD�ELUOLNWH��3*��LPP�QRVLWRNLP\DVDO�
YH�XOWUDVWU�NW�UHO�IDUNOÕOÕNODU�J|VWHULU��(QGRWHO�W�P|U�QGHQ�
]L\DGH� D÷ÕUOÕNOÕ� RODUDN� HSLWHO� W�P|U�� RODUDN� QLWHOLQGLULOLU�
�����
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Resim 3. Panoramik radyografi.
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WKDW�GHYHORSV�GXULQJ�SUHJQDQF\��,W�LV�D�UDUH�OHVLRQ�WKDW�PDLQO\�DIIHFWV�WKH�RUDO�PXFRVD��
GHILQHG� DV� UHDFWLYH� YDVFXODU� K\SHUSODVLD� RI� SUHJQDQF\�� 7KLV� EHQLJQ� K\SHUSODVWLF� DQG�
UDSLGO\� JURZLQJ� OHVLRQ� RI� WKH� RUDO� PXFRVD� GHYHORSV� LQ� WKH� RUDO� PXFRVD� RI� SUHJQDQW�
ZRPHQ� LQ� UHVSRQVH� WR�FKURQLF� ORZ�JUDGH� LUULWDQWV� DQG�KRUPRQDO� IDFWRUV��2Q� WKH�RWKHU�
KDQG��DOWKRXJK�KHPDQJLRPD�LV�FRQVLGHUHG�RQH�RI�WKH�PRVW�FRPPRQ�VRIW�WLVVXH�WXPRUV�RI�
WKH�KHDG�DQG�QHFN�� LW� LV� UHODWLYHO\� UDUH� LQ� WKH�RUDO�FDYLW\�DQG� LV� UDUHO\�HQFRXQWHUHG�E\�
FOLQLFLDQV�� ,Q� WKLV� DUWLFOH�ZH� SUHVHQW� WKH� FDVH� RI� D� ���\HDU�ROG� IHPDOH� � SDWLHQW� LQ� WKH�
SRVWSDUWXP�SHULRG�ZKR�ZDV� DGPLWWHG�ZLWK� WXPRU�OLNH�JURZWK� �RI�JLQJLYD�ZKLFK� �ZDV��
FOLQLFDOO\�GLDJQRVHG�DV�D�**�DQG�KLVWRSDWKRORJLFDOO\�DV�D�FDSLOODU\�KHPDQJLRPD��&+��
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/ʈ:ʈ̪
3L\RJHQLN� JUDQ�ORP� �3*�� GLúHWLQLQ�� WUDYPD� YH� ORNDO� LUUL��
WDV\RQODUD� YH\D� KRUPRQDO� IDNW|UOHUH� ED÷OÕ� JHOLúHQ�� KLSHU��
SOD]LN�� LQIODPDWXDU� YH� W�P|U� EHQ]HUL� ELU� OH]\RQXGXU��
+DPLOHOLNWH� J|U�OHQ� 3*�� ‘gebelik tümörü’� �*7�� RODUDN�
DGODQGÕUÕOÕU��*HEHOHULQ�RUWDODPD���¶LQGH�YH�VÕNOÕNOD����YH\D�
��� WULPHVWU� G|QHPLQGH� J|U�OPHNWHGLU� ����� +LVWRSDWRORMLN�
DoÕGDQ� **� LOH� 3*� DUDVÕQGD� KHUKDQJL� ELU� IDUN� \RNWXU��
/H]\RQODUÕQ�LVLPOHQGLULOPHVL�JHEHOLN�G|QHPLQGHNL�ROXúXP�
ODUÕQD�ED÷OÕ�RODUDN�GH÷LúNHQOLN�J|VWHULU� �����$UWDQ�|VWURMHQ�
YH�SURJHVWHURQ�NRQVDQWUDV\RQODUÕ��VXEJLQJLYDO�EL\RILOPGHNL�
3UHYRWHOOD�LQWHUPHGLD�VHYL\HOHULQL�YH�YDVN�OHU�JHoLUJHQOL÷L�
DUWÕUÕU�� EDNWHUL\HO� EL\RILOPOHUH� NDUúÕ� NRQDNoÕ� WHSNLVLQL�
D]DOWÕU�� VÕYÕODUÕQ� SHULYDVN�OHU� GRNXODUD� LQILOWUDV\RQXQX�
GHVWHNOHU� YH� HQIODPDWXDU� \DQÕWÕ� DUWWÕUÕS� OH]\RQXQ� JHOLúL�
PLQGH�|QHPOL�ELU�URO�R\QDU�����

/H]\RQ�� NRPúX� GLúOHULQ� E�\�N� ELU� E|O�P�Q�� NDSOD\DFDN�
úHNLOGH�NDGHPHOL�RODUDN�DUWDQ�LQWHUSURNVLPDO�GLú�HWLQL�LoHULU�
�����5HQJL�SDUODN�NÕUPÕ]ÕGDQ��NR\X�NÕUPÕ]Õ�YH�NDKYHUHQJL�
VL\DKD�NDGDU�GH÷LúHELOLU��h]HULQGH��OVHUDV\RQ�YH\D�NDEXN�
ODQPD�RODELOLU��.OLQLN�RODUDN�KÕ]OÕ�JHOLúPHVL�YH�NHQGLOL÷LQ�
GHQ�YH\D�N�o�N� WUDYPDODU� VRQXFX�NDQDPDVÕ� LOH�NROD\OÕNOD�
D\ÕUW�HGLOHELOLU������

.HVLQ� HW\RORMLN� DMDQÕ� KHQ�]� EHOLUOHQHPHPHNOH� ELUOLNWH��
NDONXOXV� YH\D� \DEDQFÕ� PDGGH� JLEL� ELU� X\DUÕFÕ\D� PDUX]�
NDOPD�YH\D�\DUDODQPD�����YH�IÕUoDODPD�VÕUDVÕQGD�GLú�HWLQGH�
WHNUDUODQDQ�WUDYPD��VHEHSOHU�DUDVÕQGD�J|VWHULOHELOLU������2UDO�
piyogenik granülomun etyopatogenezi hala belirsiz olsa da, 
periodontal patojenler, lokal irritanlar ve hormonal etki gibi 
IDNW|UOHULQ��OH]\RQXQ�ROXúXPXQD�\RO�DoDELOHFH÷L�J|U�OPHN�
tedir (8).

+HPDQJL\RPODU�� NDQ� GDPDUODUÕQGDQ� ROXúDQ� L\L� KX\OX�
W�P|UOHUGLU� ����� .OLQLN� RODUDN� KHPDQJL\RPODU�� \XPXúDN��
S�U�]V�]��ORE�OHU��VDSVÕ]�YH\D�SHGLQN�OH�NLWOH�RODUDN�NDUDN�
WHUL]H� HGLOLU� YH� OH]\RQXQ� UHQJL�SHPEHGHQ�NÕUPÕ]Õ\D�NDGDU�
GH÷LúNHQOLN� J|VWHUHELOLU�� %R\XWX� LVH�� ELUNDo� PLOLPHWUHGHQ�
ELUNDo�VDQWLPHWUH\H�NDGDU�L]OHQHELOLU�������%X�OH]\RQ�JHQHO�
OLNOH� SDOSDV\RQGD� VD÷ODP� YH� D÷UÕVÕ]� E�\�PH� LOH� NHQGLQL�
J|VWHULU������

.DSLOOHU� KHPDQJL\RPODU� �.+��� GLúHWL� E|OJHVLQGH� QDGLUHQ�
J|U�O�U�YH�EL]LP�ROJXPX]GD�ROGX÷X�JLEL��|]HOOLNOH�SL\RJHQLN�
JUDQ�ORP�JLEL�OH]\RQODUOD�NROD\OÕNOD�NDUÕúDELOLU������

%X� ROJX� VXQXPXQGD�� oHQHQLQ� VRO� DOW� NDGUDQÕQGD� ORNDOL]H�
W�P|U�EHQ]HUL�E�\�PH�LOH�EDúYXUDQ����\DúÕQGD��SRVWSDUWXP�
G|QHPLQGH�ELU�NDGÕQ�KDVWDGD�NOLQLN�RODUDN�**�YH�KLVWRSDWR�
ORMLN� RODUDN� .+� WDQÕVÕ� DODQ� ROJX\X� VXQPD\Õ� DPDoODGÕN��
$\UÕFD��OLWHUDW�U��J|]GHQ�JHoLUHUHN�NDUúÕODúWÕ÷ÕPÕ]�GLDJQRV�
WLN�VRUXQODUÕ�YH�PHYFXW�ROJX\X�NOLQLN�YH�KLVWRORMLN�EXOJXODU�
OD�ELUOLNWH�WDUWÕúWÕN�

OLGU
<LUPL�EHú�\DúÕQGD�NDGÕQ�KDVWD��VRO�DOW�oHQHGH�JLGHUHN�DUWDQ��
D÷UÕVÕ]� YH� NROD\� NDQDPDOÕ� GLú� HWL� E�\�PHVL� úLND\HWL� LOH�
NOLQL÷LPL]H� EDúYXUGX�� $OÕQDQ� DQDPQH]LQGH� KDVWDQÕQ�
SRVWSDUWXP�G|QHPLQGH�ROGX÷XQX��OH]\RQX�LON�RODUDN�LNLQFL�
WULPHVWU�G|QHPLQGH�IDUNHWWL÷LQL�YH�ER\XWXQXQ�KÕ]OD�DUWWÕ÷ÕQÕ�
EHOLUWWL��$\UÕFD�OH]\RQ��oL÷QHPH�YH�NRQXúPD�IRQNVL\RQODUÕQÕ�
HWNLOHGL÷LQGHQ� � GROD\Õ�� KDVWD� � VRQ� GHUHFH� UDKDWVÕ]� ROGX÷X�
EHOLUWWL�� +DVWDGDQ� DOÕQDQ� VLVWHPLN� DQDPQH]GH�� KDPLOHOL÷LQ�
DOWÕQFÕ� D\ÕQGD� HUNHQ� GR÷XP� \DSWÕ÷Õ� YH� KLSHUWLURLG� |\N�V��
ROGX÷X� |÷UHQLOGL�� (NVWUDRUDO� PXD\HQHGH� ELU� DQRPDOL\H�
UDVWODQÕOPDGÕ�� øQWUDRUDO� PXD\HQHGH� VRO� DOW� SUHPRODU� YH�
PRODU� E|OJHVLQGH� OLQJXDO� GLú� HWLQGH� DoÕN� NÕUPÕ]Õ�� SDUODN��
KDILI�SURYRNDV\RQGD�NDQD\DQ��\DNODúÕN���[���FP�ER\XWODUÕQ�
GD��VDSOÕ�OH]\RQ�WHVSLW�HGLOGL��3DOSDV\RQGD�LVH�GLú�HWL�VD÷ODP�
GÕ�� øOJLOL� GLúOHULQ� oHYUHVLQGH� ORNDO� WDKULú� HGLFL� PDGGHOHU�
EXOXQGX��5HVLP�������+DVWDGDQ�RQDP�DOÕQGÕ�

Resim 1. 6RO�DOW�OLQJXDO�JLQJLYDGD�NROD\�NDQD\DQ�OH]\RQ

Resim 2.�'LO�KDUHNHWOHUL�LOH�úHNLOHQGLUOHQ�OH]\RQ
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5XWLQ�DOÕQDQ�SDQRUDPLN�UDG\RJUDILGH�o�U�N��HNVLN�GLúOHU�YH�
X\XPVX]�GROJXODU�WHVSLW�HGLOGL��5HVLP����

Resim 4. Normal kemik topografisi.

Anamneze, klinik ve radyolojik bulgulara dayanarak GG  
|Q� WDQÕVÕ� NRQXOGX�� øOJLOL� WDQÕ\Õ� GR÷UXODPDN� DGÕQD� KDVWD���
$÷Õ]� 'Lú� YH� dHQH� &HUUDKLVL� .OLQL÷L¶QH� \|QOHQGLULOGL��
/H]\RQ�E|OJHVLQGHQ�HNVL]\RQHO�EL\RSVL�DOÕQGÕ�YH�KLVWRSDWR�
ORMLN�LQFHOHPH�LoLQ�SDWRORML\H�J|QGHULOGL�

+DVWDGDQ� DOGL÷LPL]� ELOJL\H� J|UH�� KLVWRSDWRORMLN� GH÷HU�
OHQGLUPH�VRQXFXQGD� OH]\RQD ‘kapiller hemangiyom’� WDQÕVÕ�
NRQXOGX��.OLQLN�YH�KLVWRSDWRORMLN� WDQÕQÕQ�X\XPVX]OX÷X�YH�
GLDJQRVWLN� LNLOHP� QHGHQL\OH� SDWRORMLN� LQFHOHPH� \HQLGHQ�
LVWHQGL�� øQFHOHPH� VRQXFXQGD� OH]\RQD ‘lobuler kapiller 
hemangiyom (LKH)’� WDQÕVÕ� NRQXOGX� YH� NOLQLN� WDQÕ� GR÷UX�
ODQGÕ�

<):<1̪5)
3*� RODUDN� GD� DGODQGÕUÕODQ� /.+�� FLOW� YH� D÷Õ]� LoL� PXNR]�
PHPEUDQODUGD� VÕN� J|U�OHQ� EHQLJQ� YDVN�OHU� ELU� W�P|UG�U��
.+�ORNDOL]H�WUDYPD\D�ED÷OÕ�ROXúPXú��W�P|U�EHQ]HUL�UHDNWLI�
LQIODPDWXDU�ELU�GRNX�UHDNVL\RQXGXU��7�P|U�Q�HW\RORMLVLQGH�
NURQLN�ORNDO�LUULWDV\RQ��WUDYPD��KRUPRQDO�GH÷LúLPOHU��JHEH�
OLN��RUDO�NRQWUDVHSWLIOHU��YH�\DEDQFÕ�FLVLP�JLEL�VWLP�ODV\RQ�
ODU�EXOXQDELOLU����������*HQHOGH�DVHPSWRPDWLN�VH\LUOL�RODQ�
EX�OH]\RQODU�\DYDú�E�\�UOHU��$QFDN��ED]HQ�KÕ]OÕ�ELU�úHNLOGH�
RUWD\D�oÕNDELOLUOHU������

.+¶OHULQ� RUDO� NDYLWHGH�� ��������� RUDQÕQGD� YH� VÕNOÕNOD�
GLúHWLQGH�\HUOHúLP�J|VWHUGL÷L�VDSWDQPÕúWÕU��%XQXQOD�ELUOLNWH�
GLOGH�� EXNNDO� YH� SDODWLQDO� PXNR]DGD� GD� RUWD\D� oÕNWÕ÷Õ�
OLWHUDW�UOHUGH� UDSRU� HGLOPLúWLU�� .+¶OHULQ� WHGDYLVLQGH� ORNDO�
LUULWDV\RQ� IDNW|UOHULQLQ� RUWDGDQ� NDOGÕUÕOPDVÕ� YH� OH]\RQXQ�
FHUUDKL� HNVL]\RQX� HVDVWÕU� ������ .+� WHGDYLVLQGH� OH]\RQXQ�
VDGHFH� \�]H\HO� X]DNODúWÕUÕOGÕ÷Õ� GXUXPODUGD� Q�NV� RUDQÕ�
DUWPDNWDGÕU�� %X� QHGHQOH� OH]\RQXQ� FHUUDKL� HNVL]\RQX� W�P�
VÕQÕUODUÕ�LoHUHFHN�úHNLOGH�\DSÕOPDOÕGÕU���������

+DPLOHOLNWH�J|U�OHQ�3*�LVH�**�RODUDN�DGODQGÕUÕOÕU��*HQHO�
OLNOH�JHEHOHUGH�YH�JLQJLYDO�ORNDOL]DV\RQGD�J|U�O�S�GR÷XP�
VRQUDVÕQGD� VSRQWDQ�RODUDN� UHJUHVH�ROXU� ���������+DPLOHOLN�
G|QHPL�LoLQGH�FHUUDKL�P�GDKHOH�VRQUDVÕ�Q�NV�ULVNL�ROGX÷XQ�
GDQ� YH� GR÷XP� VRQUDVÕ� OH]\RQ� NHQGLOL÷LQGHQ� JHULOH\HEL�
OHFH÷LQGHQ� GROD\Õ� FHUUDKL� HNVL]\RQ� QDGLUHQ� WHUFLK� HGLOLU�
IDNDW�KDVWDQÕQ�NRQXúPD�YH�oL÷QHPH�IRQNVL\RQODUÕQÕ�HQJHO�
OHPHVL�YH�VSRQWDQ�NDQDPD�J|U�OPHVL�KDOLQGH�FHUUDKL�P�GD�
KDOH�G�ú�Q�O�U������

2OJXPX]GD�ROGX÷X�JLEL�� �3*�YH�**� Kapiller hemanjiom 
KLVWRORMLN� WDQÕPÕQÕ� SD\ODúWÕ÷Õ� LoLQ�� KHPDQJL\RP� LOH�
NDUÕúWÕUÕODQ�SUROLIHUDWLI�YDVN�OHU�OH]\RQODUGÕU��3*�JHQHOOLNOH�
"kapiller hemangiyom granülom tipi" veya "lobüler kapill-
er hemanjiyom" RODUDN�WDQÕPODQÕU��*HUoHN�ELU�KHPDQML\RP�
LOH�3*�ÕúÕN�PLNURVNREX�LOH�LQFHOHQGL÷LQGH�ELU�D\UÕP�\DSPDN�
ROGXNoD�]RUGXU��%XQXQOD�ELUOLNWH��3*��LPP�QRVLWRNLP\DVDO�
YH�XOWUDVWU�NW�UHO�IDUNOÕOÕNODU�J|VWHULU��(QGRWHO�W�P|U�QGHQ�
]L\DGH� D÷ÕUOÕNOÕ� RODUDN� HSLWHO� W�P|U�� RODUDN� QLWHOLQGLULOLU�
�����

SONUÇ
2OJXPX]�� DQDPQH]� YH� NOLQLN� GH÷HUOHQGLUPHQLQ� \DQÕVÕUD�
KLVWRSDWRORMLN�LQFHOHPHQLQ�GH�JHUHNOL�ROGX÷XQX�J|VWHUPHN�
WHGLU��$QDPQH]�YH�NOLQLN�PXD\HQH� LOH�NRQXODQ�|Q� WDQÕGDQ�
ú�SKHOHQLOGL÷L�GXUXPODUGD�GDKD�LOHUL�\|QWHPOHUL�YH�KLVWRSD�
WRORMLN� LQFHOHPH� GH� GDKLO� ROPDN� �]HUH�PXOWLGLVLSOLQHU� ELU�
\DNODúÕP�JHUHNPHNWHGLU�

<D]DU�.DWNÕODUÕ��
9DND� |Q� WHúKLVL� YH� WDNLEL��PDNDOH� \D]ÕOPDVÕ�%�6�6���$�5����
6�*�<�

+DVWD�2QDPÕ�
+DVWDGDQ�RQDP�DOÕQPÕúWÕU��(WLN�.XUXO�2QD\�%HOJHVLQH�JHUHN�
GX\XOPDPÕúWÕU�

dÕNDU�dDWÕúPDVÕ��
%X�ROJX�UDSRUXQGD�LVPL�JHoHQ�\D]DUODUÕQ�KHUKDQJL�ELU�NLúL�
\D�GD�NXUXOXú�LOH�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

)LQDQVDO�'HVWHN
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ
EH\DQ�HWPLúOHUGLU�



5HJH]L� -$�� 6FLXEED� --�� -RUGDQ� 5&.�� 2UDO�
3DWKRORJ\�� FOLQLFDO� SDWKRORJLF� FRQVLGHUDWLRQV��
�WK� HG��� 3KLODGHOSKLD�� :%� 6DXQGHUV�� ������
S��������

6LOOV�(6��=HJDUHOOL�'-��+RVFKDQGHU�00��6WULGHU�
:(�� &OLQLFDO� GLDJQRVLV� DQG� PDQDJHPHQW� RI�
KRUPRQDOO\� UHVSRQVLYH� RUDO� SUHJQDQF\� WXPRU�
�3\RJHQLF� *UDQXORPD��� -� 5HSURG� 0HG�� ������
����������

'DOH\�7'��1DUWH\�12��:\VRFNL�*3��3UHJQDQF\�
WXPRU�� DQ� DQDO\VLV�� 2UDO� 6XUJ� 2UDO� 0HG� 2UDO�
3DWKRO����������������

0HDOH\� %/�� 0RULW]�$-�� +RUPRQDO� LQIOXHQFHV��
HIIHFWV� RI� GLDEHWHV� PHOOLWXV� DQG� HQGRJHQRXV�
IHPDOH� VH[� VWHURLG� KRUPRQHV� RQ� WKH� SHULRGRQ�
WLXP��3HULRGRQWRO��������������������

5DEHU�'XUODFKHU� -(�� YDQ� 6WHHQEHUJHQ� 7-�� 9DQ�
GHU�9HOGHQ� 8�� GH� *UDDII� -��$EUDKDP�,QSLMQ� /��
([SHULPHQWDO� JLQJLYLWLV� GXULQJ� SUHJQDQF\� DQG�
SRVW�SDUWXP�� FOLQLFDO�� HQGRFULQRORJLFDO�� DQG�
PLFURELRORJLFDO� DVSHFWV�� -� &OLQ� 3HULRGRQWRO��
�����6HS��������������

<HQLG�Q\D�02��*�UHO�0��$GÕQD�EHQ]HPH\HQ�ELU�
SDWRORML�� SL\RMHQLN� JUDQ�ORP�� <HQL� 7ÕS� 'HUJ��
�������������

$LQDPR�-��7KH�HIIHFW�RI�KDELWXDO�WRRWKFOHDQVLQJ�
RQ� WKH� RFFXUUHQFH� RI� SHULRGRQWDO� GLVHDVH� DQG�
GHQWDO� FDULHV�� 6XRP� +DPPDVODDN� 7RLP��
��������������

1HYLOOH�%:��'DPP�''��$OOHQ�&0�HW�DO����2UDO�
DQG�PD[LOORIDFLDO� SDWKRORJ\�� �UG� HGQ� 3KLODGHO�
SKLD��:%�6DXQGHUV��������������

$FLNJR]�$��6DNDOOLRJOX�8��2]GDPDU�6��8\VDO�$��
5DUH�EHQLJQ� WXPRXUV�RI�RUDO� FDYLW\�±� FDSLOODU\�
KDHPDQJLRPD�RI�SDODWDO�PXFRVD��D�FDVH�UHSRUW��
,QW�-�3DHG�'HQW����������������
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'HVDL� �9�� �1DUDQJ� � 3�� �9DUPD� �%�� �0DJKX� � 6��
8QXVXDO��VLWH��RI��FDSLOODU\��KHPDQJLRPD��3UDFWL�
WLRQHU
V� � GLOHPPD��� � &KUÕVPHG� -� +HDOWK� 5HV��
������������

'LOVL]� �$�� �$\GLQ� � 7�� � *XUVDQ� � 1�� � &DSLOODU\�
hemangioma as  a rare benign  tumor of the oral  
FDYLW\���D��FDVH��UHSRUW���&DVHV��-���������������

8FKH�,(��,PDP�0,��$EDQLNDQQGD�-$��$EGXOODKL�
$��&DSLOODU\�+HPDQJLRPD�RI� WKH�JLQJLYD� LQ�DQ�
DGXOW�� D� UDUH� FDVH� UHSRUW�� 1LJ� -� RI� 'HQW� 5HV��
������������

0LOOV� 6(�� *DIIH\� +)�� )ULHUVRQ� -U�� 9DVFXODU�
OHVLRQV� SUHGLOHFWLRQ� WKH� KHDG� DQG� QHFN� UHJLRQ��
,Q�0LFKDHO�-��*DIIH\�HGV��7XPRUV�RI�WKH�8SSHU�
$HURGLJHVWLYH� 7UDFW� DQG� (DU� �$WODV� RI� 7XPRU�
3DWKRORJ\�0LFKLFDQ��$UPHG�)RUFHV�,QVWLWXWH�RI�
3DWKRORJ\���������������

.DUDJDPD�<*��+RZDUW�.��6WHHO�350��6SDQFHU�
0*�� /REXODU� FDSLOODU\� KDHPDQJLRPD� RI� WKH�
QDVDO�YHVWLEXOH��D�UDUH�HQWLW\��,QW�-�3HGLDWU�2WRUKL�
QRODU\QJRO����������������

$O�.KDWHHE�7��$EDEQHK�.��2UDO�S\RJHQLF�JUDQX�
ORPD� LQ� -RUGDQLDQV�� D� UHWURVSHFWLYH� DQDO\VLV� RI�
���� FDVHV�� -� 2UDO� 0D[LOORIDF� 6XUJ�
���������������

%DZHMD� .6�� 3DUPDQDQG� 3�� 6XOEKD�9�� -DQNL� 5��
$VKRN�*��0HUF\� 3�� *UDQXORPD�*UDYLGDUXP�� -�
2EVWHW�*\QHFRO�,QGLD�����������������

0XOOLNHQ�-%��&XWDQHRXV�9DVFXODU�$QRPDOLHV��,Q��
0FFDUWK\�-*�(GLWRU��3ODVWLF�6XUJHU\��7XPRUV�RI�
+HDG�DQG�1HFN�DQG�6NLQ��9RO����3KLODGHOSKLD��%�
6DXQGHUV�&RPSDQ\�/WG���������S��������������
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ÖZ
7�N�U�N�EH]L�WDúODUÕ��VL\DOROLWOHU���W�N�U�N�EH]OHULQLQ�SDUDQNLPL�YH\D�GXNWDO�VLVWHPLQGH�
\HU� DODQ� NDOVLIL\H� \DSÕODU� YH\D� WDúODUGÕU��0DM|U� W�N�U�N� EH]OHUL� LoLQGH� HQ� VÕN� VL\DOROLW�
ROXúXPX�VXEPDQGLEXODU�EH]GH�J|U�OPHNWHGLU��6XEPDQGLEXODU�VL\DOROLWOHU�ROXúWX÷X�\HUH�
J|UH� W�N�U�N�EH]LQLQ�NDQDOÕQGD��KLOHU�E|OJHVLQGH�YH\D�SDUDQNLP�GRNXVX� LoLQGH�EXOXQ-
DELOLU��%X�ROJX�VHULVLQGH�$NGHQL]�hQLYHUVLWHVL�'Lú�+HNLPOL÷L�)DN�OWHVL¶QH�EDúYXUDQ��o�
KDVWDGD�PHYFXW� VXEPDQGLEXODU� VL\DOROLW�YDU\DV\RQODUÕ�SDQRUDPLN��NRQLN� ÕúÕQOÕ�ELOJLVD-
\DUOÕ�WRPRJUDILN�YH�XOWDVRQRJUDILN�J|U�QW�OHUL�LOH�ELUOLNWH�VXQXOPXúWXU�
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7�N�U�N� EH]L� WDúÕ�� 6L\DOROLW�� 6L\DOROLWL\D]LV�� 8OWUDVRQRJUDIL�� .RQLN� ÕúÕQOÕ� ELOJLVD\DUOÕ�
WRPRJUDIL

ABSTRACT
6DOLYDU\�JODQG�FDOFXOL��VLDOROLWKV��DUH�FDOFLILHG�VWUXFWXUHV�RU�VWRQHV�ORFDWHG�LQ�WKH�SDUHQ-
FK\PD�RU�GXFWDO�V\VWHP�RI�WKH�VDOLYDU\�JODQGV��7KH�VXEPDQGLEXODU�JODQG�KDV�WKH�KLJKHVW�
IUHTXHQF\� RI� VLDOROLWK� GHYHORSPHQW� DPRQJ� WKH� PDMRU� VDOLYDU\� JODQGV�� 'HSHQGLQJ� RQ�
ZKHUH�WKH\�IRUPHG��VXEPDQGLEXODU�VLDOROLWKV�PD\�EH�IRXQG�LQ�WKH�VDOLYDU\�JODQG
V�SDUHQ-
FK\PD��KLODU�DUHD��RU�GXFW��,Q�WKLV�FDVH�VHULHV��VXEPDQGLEXODU�VLDOROLWK�YDULDWLRQV�LQ�WKUHH�
SDWLHQWV� DGPLWWHG� WR� $NGHQL]� 8QLYHUVLW\� )DFXOW\� RI� 'HQWLVWU\� DUH� SUHVHQWHG� ZLWK�
SDQRUDPLF��FRQH�EHDP�FRPSXWHG�WRPRJUDSKLF�DQG�XOWDVRQRJUDSKLF�LPDJHV�
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6DOLYDU\�JODQG� VWRQH��6LDOROLWK��6LDOROLWKLDVLV��8OWUDVRQRJUDSK\��&RQH�EHDP�FRPSXWHG�
WRPRJUDSK\

/ʈ:ʈ̪
7�N�U�N� EH]OHULQLQ� SDUDQNLPLQGH� YH\D� NDQDO� VLVWHPLQGH�� VL\DOROLW� YH\D� W�N�U�N� EH]L�
WDúODUÕ� RODUDN� ELOLQHQ� NDOVLIL\H� \DSÕODU� YH\D� WDúODU� ROXúDELOLU�� 7�N�U�N� WDúODUÕ�� DPRUI�
PLQHUDOL]H�ELU�oHNLUGHN�LOH�oHYUHVLQGH�RUJDQLN�YH�LQRUJDQLN�PDGGHOHULQ�WDEDNDODQPDVÕQ-
GDQ� ROXúXU�� 7�N�U�N� WDúODUÕQÕQ� RUJDQLN� ELOHúHQOHUL� DUDVÕQGD� NROODMHQ�� JOLNRSURWHLQOHU��
DPLQR� DVLWOHU� YH� NDUERQKLGUDWODU� EXOXQXU��'L÷HU� \DQGDQ� LQRUJDQLN� ELOHúHQOHUL�� KLGURN-
VLDSDWLW��NDUERQDW�DSDWLW��YLWORNLW�YH�EUXúLWWLU������

6L\DOROLWL\D]LV� LVH�W�N�U�N�EH]L�ER]XNOXNODUÕQÕQ�\DNODúÕN��oWH�ELULQL�ROXúWXUDQ�� W�N�U�N�
VDOJÕVÕQÕQ�WÕNDQPDVÕ�LOH�NDUDNWHUL]H�\D\JÕQ�ELU�W�N�U�N�EH]L�KDVWDOÕ÷ÕGÕU������6XEPDQGLEX-
ODU�EH]�WDUDIÕQGDQ�VDOÕQDQ�W�N�U�÷�Q�DONDOL�S+
Õ��\�NVHN�PXVLQ�YH�WX]�LoHUL÷L��\DYDú�DNÕú�
KÕ]Õ�YH�:KDUWRQ�NDQDOÕQÕQ�X]XQ�YH�G�]HQVL]�VH\UL�QHGHQL\OH��YDNDODUÕQ����
LQGH�VXEPDQ-
GLEXODU�EH]GH�VL\DOROLWOHU�ROXúDELOLU������

ho�9DU\DV\RQX\OD�6XEPDQGLEXODU�
7�N�U�N�%H]L�7DúODUÕ��2OJX�6HULVL

6XEPDQGLEXODU�6DOLYDU\�*ODQG�6WRQHV�
ZLWK�7KUHH�YDULDWLRQV�
&DVH�6HULHV

dR÷XQOXNOD�DQD�EXOJX��\HPHN�\HPH�VÕUDVÕQGD�D÷UÕ�YH�úLúNLQ-
OLNWLU������(SLGHPL\RORMLN�ELU�oDOÕúPDGD��VXEPDQGLEXODU�EH]�
WDúODUÕQÕQ� EXOXQGX÷X� E|OJH\H� J|UH� ���
�Q�Q� KLOHU� YH\D�
SURNVLPDOGH�� ���
VLQLQ� GLVWDOGH� YH� ���
XQXQ�
LQWUDSDUDQNLPDOGH�EXOXQGX÷XQX�ELOGLULOPLúWLU������7�N�U�N�
EH]OHULQGHNL�WDúODUÕQ�WHúKLVL�LoLQ�VL\DORJUDIL��NRQYDQVL\RQHO�
UDG\RJUDIL��ELOJLVD\DUOÕ�WRPRJUDIL��%7���NRQLN�ÕúÕQOÕ�ELOJLVD-
\DUOÕ� WRPRJUDIL� �.,%7��� PDQ\HWLN� UH]RQDQV� �05��
J|U�QW�OHPH�YH�XOWUDVRQRJUDIL��86*��NXOODQÕODELOPHNWHGLU��

%X� ROJX� VHULVL�� VXEPDQGLEXODU� W�N�U�N� EH]L� WDúODUÕQÕQ�
XOWUDVRQRJUDILN� J|U�QW�GHNL� \HUOHúLPL� HVDVOÕ� W�P�
YDU\DV\RQODUÕQÕ�� SDQRUDPLN�� NRQLN� ÕúÕQOÕ� WRPRJUDILN� YH�
\�NVHN� o|]�Q�UO�NO�� XOWUDVRQRJUDILN� J|U�QW�OHUL� LOH�
VXQPD\Õ�DPDoODPÕúWÕU�

OLGU 1
$OWPÕú�EHú�\DúÕQGDNL�NDGÕQ�KDVWD�HVNL�SURWHWLN�UHVWRUDV\RQ-
ODUÕQÕ� \HQLOHWPHN� DPDFÕ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú�
+HNLPOL÷L� )DN�OWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP�'DOÕ¶QD�EDúYXUPXúWXU��$QDPQH]LQGH��KLSHUWDQVL-
\RQ� YH� RVWHRSHQL� WHGDYLVL� J|UPHNWH� ROGX÷X� |÷UHQLOPLúWLU��
+DVWDQÕQ� VRO� VXEPDQGLEXODU� E|OJHVLQGH� \HPHN� \HPH�
VÕUDVÕQGD�]DPDQ�]DPDQ�ROXúDQ�D÷UÕVÕ�YH�úLúOL÷L�YDUGÕ��(NVWUD-
RUDO� PXD\HQHVLQGH� PHYFXW� E|OJHGH�� SDOSDV\RQGD� VHUW� YH�
G�]J�Q�\�]H\OL�ELU�OH]\RQ�EXOXQPDNWD\GÕ��øQWUDRUDO�PXD\-
HQHGH� S�U�ODQ� GUHQDM� YH� HQIODPDV\RQ� EXOJXVXQD� UDVWODQ-
PDGÕ��

+DVWDQÕQ�SDQRUDPLN�UDG\RJUDILVL�YH�.,%7�J|U�QW�V�QGH�VRO�
VXEPDQGLEXODU�E|OJHGH��RYDO�úHNLOOL��\DNODúÕN����PP�oDSÕQ-
GD�� UDG\RRSDN�DODQ� L]OHQGL� �5HVLP�����6RQUDVÕQGD�\DSÕODQ�
XOWUDVRQRJUDILN�PXD\HQH�� VXEPDQGLEXODU� EH]� LOH�:KDUWRQ�
NDQDO� EDúODQJÕFÕQÕQ� NHVLúLPLQGH�� KLOHU� E|OJHGH� NRQXPOX��
GRNX�GLVWDOLQGH� DNXVWLN� J|OJHOHQPH�\DSDQ�� KLSHUHNRLN� ELU�
WDúÕ�J|VWHUGL���7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVL-
PDOLQGHNL�EH]�LoL�NDQDOODU�GLODWH\GL��5HVLP�����+DVWD�VL\DOR-
OLWLQ�oÕNDUÕOPDVÕ�LoLQ�.XODN�%XUXQ�%R÷D]�NOLQL÷LQH�NRQV�OWH�
HGLOPLúWLU�

 
Resim 1.� 6RO� VXEPDQGLEXODU� E|OJHGHNL� VL\DOROLWH� DLW� NÕUSÕOPÕú� SDQRUDPLN�
J|U�QW���D��YH�DNVL\DO��E���VDJLWWDO��F���NRURQDO��G��.,%7�J|U�QW�V��

 

Resim 2. 6RO� VXEPDQGLEXODU� W�N�U�N� EH]LQLQ� KLOHU�SURNVLPDO� E|OJHVLQGHNL�
VL\DOROLW��VDUÕ�RN���YH��VWLP�ODV\RQ�VRQUDVÕ�WDúÕQ�SURNVLPDOLQGHNL�GLODWH�NDQDOODUD�
�VDUÕ�RN�EDúODUÕ��DLW�XOWUDVRQRJUDILN�J|U�QW��

OLGU 2
2Q�GRNX]�\DúÕQGDNL�HUNHN�KDVWD�\HPHN�\HPH�VÕUDVÕQGD��NÕVD�
V�UHOL� D÷UÕ� YH� úLúOLN� úLND\HWL\OH� NOLQL÷LPL]H� EDúYXUGX��
$QDPQH]LQGH���\ÕO�|QFH�DNXW�O|VHPL�QHGHQL\OH�NHPRWHUDSL�
WHGDYLVL� J|UG�÷�� YH� úX� DQ� UHPLV\RQ� G|QHPLQGH� ROGX÷X�
|÷UHQLOGL�� 6D÷� D÷Õ]� WDEDQÕQD� HNVWUDRUDO� YH� LQWUDRUDOGHQ�
\DSÕODQ� ELPDQXHO� SDOSDV\RQGD� D÷UÕ� ROPDVÕQD� UD÷PHQ� S�\�
DNÕúÕ�L]OHQPHGL�

3DQRUDPLN�J|U�QW�GH�VD÷�NDQLQ�SUHPRODU�E|OJHVLQGH��LOJLOL�
GLúOHULQ��]HULQH�V�SHUSR]H�RODQ��L\L�VÕQÕUOÕ��UDG\RRSDN�DODQ�
L]OHQGL� �5HVLP� ���� ho� ER\XWOX� GH÷HUOHQGLUPH� LoLQ� DOÕQDQ�
.,%7� J|U�QW�V�QGH�� D÷Õ]� WDEDQÕQGD�� \XPXúDN� GRNX�
LoHULVLQGH��PHNLN� úHNOLQGH�� KLSHUGHQV� DODQ� L]OHQGL� �5HVLP�
����:KDUWRQ� NDQDOÕ� LoHULVLQGH� VL\DOROLW� |Q� WDQÕOÕ� OH]\RQXQ�
XOWUDVRQRJUDILN� PXD\HQHVLQGH� LVH� DNXVWLN� J|OJHOHQPH�
\DSDQ�� VXEOLQJXDO� EH]LQ� �]HULQGH� YH� :KDUWRQ� NDQDOÕQÕQ�
GLVWDO� SDUoDVÕ� LoLQGH� NRQXPOX�� KLSHUHNRLN� ELU� WDú� L]OHQGL��
7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVLPDOLQGH�:KDU-
WRQ�NDQDOÕ¶QGD�GLODWDV\RQ�PHYFXWWX��5HVLP�����+DVWD�LOJLOL�
VL\DOROLWLQ� oÕNDUÕOPDVÕ� LoLQ� $÷Õ]�� 'Lú� YH� dHQH� &HUUDKLVL�
$QDELOLP�'DOÕ¶QD�NRQV�OWH�HGLOGL��
 

Resim 3. :KDUWRQ� NDQDOÕ¶QGDNL� VL\DOROLWH� DLW� NÕUSÕOPÕú� SDQRUDPLN� J|U�QW��
�VL\DK�RNODU��YH�DNVL\DO��E���SDUDVDJLWWDO��F���NRURQDO��G��.,%7�J|U�QW�V��

���

OLGU 3
.ÕUN�\DúÕQGDNL�NDGÕQ�KDVWD��SURWHWLN�UHKDELOLWDV\RQ�DPDFÕ\-
OD�NOLQL÷LPL]H�EDúYXUPXúWXU��6LVWHPLN�RODUDN�VD÷OÕNOÕ�RODQ�
KDVWDQÕQ�SDQRUDPLN�YH�.,%7�J|U�QW�V�QGH�VD÷�VXEPDQGLE-
XODU�E|OJHGH��RYDO�úHNLOOL��KLSHUGHQV�DODQ�L]OHQGL��5HVLP�����
øQVSHNVL\RQGD� GLNNDW� oHNLFL� KHUKDQJL� ELU� EXOJX� \RNWX��
3DOSDV\RQ� PXD\HQHVLQGH� VHUW� NÕYDPOÕ� OH]\RQXQ� XOWUDVR-
QRJUDILN� PXD\HQHVLQGH� VXEPDQGLEXODU� EH]� SDUDQNLPL�
LoLQGH��DNXVWLN�J|OJHOHQPH�J|VWHUHQ��KLSHUHNRLN�ELU�VL\DOROLW�
J|U�OG�� �5HVLP� ���� .VHURVWRPLVL�� úLúOL÷L� YH\D� D÷UÕVÕ�
ROPD\DQ�KDVWD��VL\DOROLWOH�LOJLOL�WHGDYL\L�UHGGHWPLú�YH�WDNLEH�
DOÕQPÕúWÕU�

Resim 5.� 6D÷� VXEPDQGLEXODU� EH]� SDUDQNLPL� LoLQGHNL� VL\DOROLWH� DLW� NÕUSÕOPÕú�
SDQRUDPLN�J|U�QW���D��YH�DNVL\DO��E���VDJLWWDO��F���NRURQDO��G��.,%7�J|U�QW�V��

 

Resim 6. 6XEPDQGLEXODU� EH]� SDUDQNLPL� LoLQGHNL� VL\DOROLWLQ� XOWUDVRQRJUDILN�
J|U�QW�V���VDUÕ�RN��

<):<1̪5)
6LDOROLWOHULQ�J|U�OG�÷��\Dú�DoÕVÕQGDQ�OLWHUDW�UGH�J|UHFHOL�ELU�
X]ODúÕ� PHYFXWWXU�� (VFXGLHU� YH� � 0F*XUN� ���� VHPSWRPDWLN�
W�N�U�N� WDúÕ� LQVLGDQVÕQÕQ� ��� LOD� ��� \DúODUÕ� DUDVÕQGD� ]LUYH�
\DSWÕ÷ÕQÕ��/XVWPDQQ�YH�DUN������LVH��o�QF��LOD�DOWÕQFÕ�GHNDW-
ODU�DUDVÕQGD�\�NVHN�ELU�LQVLGDQV�PHYFXGL\HWLQL�ELOGLUPLúWLU��
'L÷HU� WDUDIWDQ� VXEPDQGLEXODU� VL\DOROLWOHU� HUNHNOHUGH� GDKD�
VÕN�J|U�OPHNWHGLU��

6XEPDQGLEXODU�EH]GH�GL÷HU�PDM|U�EH]OHUH�J|UH�GDKD�ID]OD�
RUDQGD� WDú� ROXúXPX�� VDOJÕODQDQ� W�N�U�NWH� DONDOHQOL÷LQ�
DUWPDVÕ�YH�:KDUWRQ�NDQDOÕQD�|]J��X]XQOXN��\HU�oHNLPLQLQ�
WHUVLQH�DNÕú��GDUDOPD�JLEL�QHGHQOHUH�ED÷ODQPÕúWÕU������$\UÕFD�
:KDUWRQ� NDQDOÕQGDNL� DQL� DoÕODQPDODUÕQ� W�N�U�N� GXUJXQ-
OX÷XQD� YH� EXQXQ� VRQXFXQGD� WDú� ELULNPHVLQH� QHGHQ� RODEL-
OHFH÷L� |QH� V�U�OP�úW�U� ����� )DNDW�'UDJH� YH� DUN� ������7Dú�
ROXúXPX�LOH�NDQDOGDNL�DoÕODQPD�GHUHFHVL�DUDVÕQGD�LVWDWLVWLN-
VHO� ELU� LOLúNL� EXODPDPÕúWÕU�� 7Dú� ROXúXPXQX� NROD\ODúWÕUDQ�
GL÷HU�ULVN�IDNW|UOHUL��LODo�NXOODQÕPÕ��GHNRQMHVWDQODU��DQWLKLV-
WDPLQLNOHU��DQWLGHSUHVDQODU��DQWLSVLNRWLNOHU��RSLRLGOHU�� LGUDU�
LQNRQWLQDQV� LODoODUÕ�� GL�UHWLNOHU��� JHQHWLN� H÷LOLP�� \DEDQFÕ�
FLVLPOHU�� VLJDUD� YH� DONRO� NXOODQÕPÕ� YH� UDG\RWHUDSLGLU�
�����������

6LJLVPXQG� YH� DUN� ����� \DSWÕ÷Õ� HSLGHPL\RORMLN� oDOÕúPDGD��
VXEPDQGLEXODU�EH]GHNL�W�N�U�N�WDúODUÕQÕQ����
�Q�Q�:KDU-
WRQ�NDQDOÕQÕQ�KLOHU�SURNVLPDO�E|OJHVLQGH�����
VLQLQ�NDQDOÕQ�
GLVWDO� NÕVPÕQGD� YH� ���
XQXQ� EH]� SDUDQNLPLQGH� EXOXQ-
GX÷XQX�ELOGLUPLúWLU��

6L\DOROLW� ORNDOL]DV\RQX� YH� ER\XW� KHVDSODPDVÕQGD� SDQRUD-
PLN� UDG\RJUDILQLQ� NXOODQÕPÕ� KD\DOHW� J|U�QW�OHULQ� V�SHU-
SR]LV\RQX�� J|U�QW�OHQHQ� E|OJH\H� J|UH� GH÷LúHQ� PDJQLIL-
NDV\RQ�GHUHFHVL�YH�VL\DOROLWLQ�RGDN�DUN��IRFDO�WURXJK��E|OJH-
VLQGH� NDOPDPDVÕ� QHGHQL\OH� VRUXQODU� \DUDWDELOPHNWHGLU��
'L÷HU�\DQGDQ�.,%7�VL\DOROLW�ER\XWXQD�GDLU�ELOJL�YHUHELOVH�
GH� \XPXúDN� GRNX� NRQWUDVWÕ� L\L� ROPDGÕ÷ÕQGDQ� \HU� WHVSLWL�
VRUXQOXGXU�� <DSÕODQ� ELU� PHWD�DQDOL]GH� XOWUDVRQRJUDILQLQ�
VXEPDQGLEXODU� VL\DOROLW� WHúKLVLQGH� P�NHPPHO� ROGX÷XQX�
EHOLUWPLú�� DQFDN� NOLQLN� ú�SKH� ROPDVÕQD� UD÷PHQ� XOWUDVR-
QRJUDIL� VRQXFX� QHJDWLI� RODQ� GXUXPODUGD� \DQOÕú� QHJDWLI�
VRQXoODUÕ�HQJHOOHPHN�DGÕQD�%7��VL\DORJUDIL�YH\D�VL\DORHQ-
GRVNRSL�JLEL�GL÷HU�\|QWHPOHULQ� WHUFLK�HGLOPHVL�JHUHNWL÷LQL�
HNOHPLúWLU�������dDOÕúPDPÕ]GD��EX���E|OJHGH�J|U�OHQ�VL\DOR-
OLWOHUH� GDLU� |UQHNOHU� SDQRUDPLN�� .,%7� YH� XOWUDVRQRJUDILN�
J|U�QW�OHUOH�ELUOLNWH�VXQXOPXúWXU�

6XEPDQGLEXODU� EH]� YH\D� NDQDOGDNL� VL\DOROLWOHULQ� \DNODúÕN�
������
VL�UDG\RRSDN�GH÷LOGLU�YH�EX�QHGHQOH������G�]�UDG\R-
JUDILOHUGH�J|U�QPH]�������6FKZDU]�YH�DUN���.,%7�LOH�VL\DOR-
OLW� WHúKLVLQGH� GX\DUOÕOÕ÷Õ������ QHJDWLI� SUHGLNWLI� GH÷HUL� LVH�
���� EXOPXúWXU�� 6L\DOROLW� LoLQ� XOWUDVRQRJUDILQLQ� WDQÕVDO�
J�F�Q�� DUDúWÕUDQ� oDOÕúPDODU�� ���� LOD� ���� DUDVÕQGD� ELU�
GX\DUOÕOÕN�YH�HQ�D]����
OLN�ELU�|]J�OO�N�EXOPXúWXU����������
.RQYDQVL\RQHO� VL\DORJUDILOHULQ� VL\DOROLWOHUL� VDSWDPDGDNL�
GX\DUOÕOÕ÷Õ����� LOH������DUDVÕQGD��|]J�OO�÷�� LVH����� LOH�
�����DUDVÕQGD�GH÷LúPHNWHGLU���������

6XEPDQGLEXODU� VL\DOROLWL�RODQ�VHPSWRPVX]�KDVWDODU�JHQHO-
OLNOH�P�GDKDOH\L�HUWHOHU�YH�KDVWDODU�SHUL\RGLN�WDNLEH�DOÕQÕU��
(QIHNVL\RQ��D÷UÕ��úLúOLN�YH�ILVW�O�ROXúXPX�JLEL�úLND\HWOHUGH�
oR÷XQOXNOD� WDúÕQ� oÕNDUÕOPDVÕ� JHUHNLU�� 7HGDYL� VHoHQH÷L�
VL\DOROLWLQ�ER\XWX��HWNLOHQHQ�EH]LQ�NDQDOÕ�YH\D�SDUDQNLPLQLQ�
GXUXPX��VL\DODGHQLWLVLQ�FLGGL\HWL��FHUUDKL�WHNQL÷LQ�]RUOX÷X��
KDVWDQÕQ� JHQHO� VD÷OÕN� GXUXPX� JLEL� HWNHQOHUH� ED÷OÕ� RODUDN�
GH÷LúLU������:KDUWRQ�NDQDOÕQGDNL�VL\DOROLWL�RODQ�VHPSWRPOX�
KDVWDODUGD� PLQLPDO� LQYD]LY� FHUUDKL�� VL\DOROLWRWULSVL� YH\D�
HQGRVNRSLN�\ROOD�oÕNDUPD�GHQHQHELOLU�������7DúODUÕQ�ER\XWX�
YH� \HUOHúLPL� QHGHQL\OH� LQYD]LY� ROPD\DQ� WHNQLNOHU� EDúDUÕ]�
ROXUVD� WUDQVRUDO�� HNVWUDRUDO� YH\D� EXQODUÕ� NRPELQDV\RQX�
úHNOLQGH�LQYD]LY�FHUUDKL�WHNQLNOHU�HQGLNH�ROXU�������

SONUÇ
%X�ROJX� VHULVLQGH� VXEPDQGLEXODU� VL\DOROLWLQ���YDU\DV\RQX�
oHúLWOL� J|U�QW�OHPH�\|QWHPOHULQGHNL�|]HOOLNOHUL\OH�EHUDEHU�
SD\ODúÕOPÕúWÕU��6RQXo�RODUDN�NOLQLN�YH�UDG\RORMLN�PXD\HQH�
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/ʈ:ʈ̪
7�N�U�N� EH]OHULQLQ� SDUDQNLPLQGH� YH\D� NDQDO� VLVWHPLQGH�� VL\DOROLW� YH\D� W�N�U�N� EH]L�
WDúODUÕ� RODUDN� ELOLQHQ� NDOVLIL\H� \DSÕODU� YH\D� WDúODU� ROXúDELOLU�� 7�N�U�N� WDúODUÕ�� DPRUI�
PLQHUDOL]H�ELU�oHNLUGHN�LOH�oHYUHVLQGH�RUJDQLN�YH�LQRUJDQLN�PDGGHOHULQ�WDEDNDODQPDVÕQ-
GDQ� ROXúXU�� 7�N�U�N� WDúODUÕQÕQ� RUJDQLN� ELOHúHQOHUL� DUDVÕQGD� NROODMHQ�� JOLNRSURWHLQOHU��
DPLQR� DVLWOHU� YH� NDUERQKLGUDWODU� EXOXQXU��'L÷HU� \DQGDQ� LQRUJDQLN� ELOHúHQOHUL�� KLGURN-
VLDSDWLW��NDUERQDW�DSDWLW��YLWORNLW�YH�EUXúLWWLU������

6L\DOROLWL\D]LV� LVH�W�N�U�N�EH]L�ER]XNOXNODUÕQÕQ�\DNODúÕN��oWH�ELULQL�ROXúWXUDQ�� W�N�U�N�
VDOJÕVÕQÕQ�WÕNDQPDVÕ�LOH�NDUDNWHUL]H�\D\JÕQ�ELU�W�N�U�N�EH]L�KDVWDOÕ÷ÕGÕU������6XEPDQGLEX-
ODU�EH]�WDUDIÕQGDQ�VDOÕQDQ�W�N�U�÷�Q�DONDOL�S+
Õ��\�NVHN�PXVLQ�YH�WX]�LoHUL÷L��\DYDú�DNÕú�
KÕ]Õ�YH�:KDUWRQ�NDQDOÕQÕQ�X]XQ�YH�G�]HQVL]�VH\UL�QHGHQL\OH��YDNDODUÕQ����
LQGH�VXEPDQ-
GLEXODU�EH]GH�VL\DOROLWOHU�ROXúDELOLU������

dR÷XQOXNOD�DQD�EXOJX��\HPHN�\HPH�VÕUDVÕQGD�D÷UÕ�YH�úLúNLQ-
OLNWLU������(SLGHPL\RORMLN�ELU�oDOÕúPDGD��VXEPDQGLEXODU�EH]�
WDúODUÕQÕQ� EXOXQGX÷X� E|OJH\H� J|UH� ���
�Q�Q� KLOHU� YH\D�
SURNVLPDOGH�� ���
VLQLQ� GLVWDOGH� YH� ���
XQXQ�
LQWUDSDUDQNLPDOGH�EXOXQGX÷XQX�ELOGLULOPLúWLU������7�N�U�N�
EH]OHULQGHNL�WDúODUÕQ�WHúKLVL�LoLQ�VL\DORJUDIL��NRQYDQVL\RQHO�
UDG\RJUDIL��ELOJLVD\DUOÕ�WRPRJUDIL��%7���NRQLN�ÕúÕQOÕ�ELOJLVD-
\DUOÕ� WRPRJUDIL� �.,%7��� PDQ\HWLN� UH]RQDQV� �05��
J|U�QW�OHPH�YH�XOWUDVRQRJUDIL��86*��NXOODQÕODELOPHNWHGLU��

%X� ROJX� VHULVL�� VXEPDQGLEXODU� W�N�U�N� EH]L� WDúODUÕQÕQ�
XOWUDVRQRJUDILN� J|U�QW�GHNL� \HUOHúLPL� HVDVOÕ� W�P�
YDU\DV\RQODUÕQÕ�� SDQRUDPLN�� NRQLN� ÕúÕQOÕ� WRPRJUDILN� YH�
\�NVHN� o|]�Q�UO�NO�� XOWUDVRQRJUDILN� J|U�QW�OHUL� LOH�
VXQPD\Õ�DPDoODPÕúWÕU�

OLGU 1
$OWPÕú�EHú�\DúÕQGDNL�NDGÕQ�KDVWD�HVNL�SURWHWLN�UHVWRUDV\RQ-
ODUÕQÕ� \HQLOHWPHN� DPDFÕ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú�
+HNLPOL÷L� )DN�OWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP�'DOÕ¶QD�EDúYXUPXúWXU��$QDPQH]LQGH��KLSHUWDQVL-
\RQ� YH� RVWHRSHQL� WHGDYLVL� J|UPHNWH� ROGX÷X� |÷UHQLOPLúWLU��
+DVWDQÕQ� VRO� VXEPDQGLEXODU� E|OJHVLQGH� \HPHN� \HPH�
VÕUDVÕQGD�]DPDQ�]DPDQ�ROXúDQ�D÷UÕVÕ�YH�úLúOL÷L�YDUGÕ��(NVWUD-
RUDO� PXD\HQHVLQGH� PHYFXW� E|OJHGH�� SDOSDV\RQGD� VHUW� YH�
G�]J�Q�\�]H\OL�ELU�OH]\RQ�EXOXQPDNWD\GÕ��øQWUDRUDO�PXD\-
HQHGH� S�U�ODQ� GUHQDM� YH� HQIODPDV\RQ� EXOJXVXQD� UDVWODQ-
PDGÕ��

+DVWDQÕQ�SDQRUDPLN�UDG\RJUDILVL�YH�.,%7�J|U�QW�V�QGH�VRO�
VXEPDQGLEXODU�E|OJHGH��RYDO�úHNLOOL��\DNODúÕN����PP�oDSÕQ-
GD�� UDG\RRSDN�DODQ� L]OHQGL� �5HVLP�����6RQUDVÕQGD�\DSÕODQ�
XOWUDVRQRJUDILN�PXD\HQH�� VXEPDQGLEXODU� EH]� LOH�:KDUWRQ�
NDQDO� EDúODQJÕFÕQÕQ� NHVLúLPLQGH�� KLOHU� E|OJHGH� NRQXPOX��
GRNX�GLVWDOLQGH� DNXVWLN� J|OJHOHQPH�\DSDQ�� KLSHUHNRLN� ELU�
WDúÕ�J|VWHUGL���7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVL-
PDOLQGHNL�EH]�LoL�NDQDOODU�GLODWH\GL��5HVLP�����+DVWD�VL\DOR-
OLWLQ�oÕNDUÕOPDVÕ�LoLQ�.XODN�%XUXQ�%R÷D]�NOLQL÷LQH�NRQV�OWH�
HGLOPLúWLU�
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Resim 2. 6RO� VXEPDQGLEXODU� W�N�U�N� EH]LQLQ� KLOHU�SURNVLPDO� E|OJHVLQGHNL�
VL\DOROLW��VDUÕ�RN���YH��VWLP�ODV\RQ�VRQUDVÕ�WDúÕQ�SURNVLPDOLQGHNL�GLODWH�NDQDOODUD�
�VDUÕ�RN�EDúODUÕ��DLW�XOWUDVRQRJUDILN�J|U�QW��

OLGU 2
2Q�GRNX]�\DúÕQGDNL�HUNHN�KDVWD�\HPHN�\HPH�VÕUDVÕQGD��NÕVD�
V�UHOL� D÷UÕ� YH� úLúOLN� úLND\HWL\OH� NOLQL÷LPL]H� EDúYXUGX��
$QDPQH]LQGH���\ÕO�|QFH�DNXW�O|VHPL�QHGHQL\OH�NHPRWHUDSL�
WHGDYLVL� J|UG�÷�� YH� úX� DQ� UHPLV\RQ� G|QHPLQGH� ROGX÷X�
|÷UHQLOGL�� 6D÷� D÷Õ]� WDEDQÕQD� HNVWUDRUDO� YH� LQWUDRUDOGHQ�
\DSÕODQ� ELPDQXHO� SDOSDV\RQGD� D÷UÕ� ROPDVÕQD� UD÷PHQ� S�\�
DNÕúÕ�L]OHQPHGL�

3DQRUDPLN�J|U�QW�GH�VD÷�NDQLQ�SUHPRODU�E|OJHVLQGH��LOJLOL�
GLúOHULQ��]HULQH�V�SHUSR]H�RODQ��L\L�VÕQÕUOÕ��UDG\RRSDN�DODQ�
L]OHQGL� �5HVLP� ���� ho� ER\XWOX� GH÷HUOHQGLUPH� LoLQ� DOÕQDQ�
.,%7� J|U�QW�V�QGH�� D÷Õ]� WDEDQÕQGD�� \XPXúDN� GRNX�
LoHULVLQGH��PHNLN� úHNOLQGH�� KLSHUGHQV� DODQ� L]OHQGL� �5HVLP�
����:KDUWRQ� NDQDOÕ� LoHULVLQGH� VL\DOROLW� |Q� WDQÕOÕ� OH]\RQXQ�
XOWUDVRQRJUDILN� PXD\HQHVLQGH� LVH� DNXVWLN� J|OJHOHQPH�
\DSDQ�� VXEOLQJXDO� EH]LQ� �]HULQGH� YH� :KDUWRQ� NDQDOÕQÕQ�
GLVWDO� SDUoDVÕ� LoLQGH� NRQXPOX�� KLSHUHNRLN� ELU� WDú� L]OHQGL��
7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVLPDOLQGH�:KDU-
WRQ�NDQDOÕ¶QGD�GLODWDV\RQ�PHYFXWWX��5HVLP�����+DVWD�LOJLOL�
VL\DOROLWLQ� oÕNDUÕOPDVÕ� LoLQ� $÷Õ]�� 'Lú� YH� dHQH� &HUUDKLVL�
$QDELOLP�'DOÕ¶QD�NRQV�OWH�HGLOGL��
 

Resim 3. :KDUWRQ� NDQDOÕ¶QGDNL� VL\DOROLWH� DLW� NÕUSÕOPÕú� SDQRUDPLN� J|U�QW��
�VL\DK�RNODU��YH�DNVL\DO��E���SDUDVDJLWWDO��F���NRURQDO��G��.,%7�J|U�QW�V��

���

OLGU 3
.ÕUN�\DúÕQGDNL�NDGÕQ�KDVWD��SURWHWLN�UHKDELOLWDV\RQ�DPDFÕ\-
OD�NOLQL÷LPL]H�EDúYXUPXúWXU��6LVWHPLN�RODUDN�VD÷OÕNOÕ�RODQ�
KDVWDQÕQ�SDQRUDPLN�YH�.,%7�J|U�QW�V�QGH�VD÷�VXEPDQGLE-
XODU�E|OJHGH��RYDO�úHNLOOL��KLSHUGHQV�DODQ�L]OHQGL��5HVLP�����
øQVSHNVL\RQGD� GLNNDW� oHNLFL� KHUKDQJL� ELU� EXOJX� \RNWX��
3DOSDV\RQ� PXD\HQHVLQGH� VHUW� NÕYDPOÕ� OH]\RQXQ� XOWUDVR-
QRJUDILN� PXD\HQHVLQGH� VXEPDQGLEXODU� EH]� SDUDQNLPL�
LoLQGH��DNXVWLN�J|OJHOHQPH�J|VWHUHQ��KLSHUHNRLN�ELU�VL\DOROLW�
J|U�OG�� �5HVLP� ���� .VHURVWRPLVL�� úLúOL÷L� YH\D� D÷UÕVÕ�
ROPD\DQ�KDVWD��VL\DOROLWOH�LOJLOL�WHGDYL\L�UHGGHWPLú�YH�WDNLEH�
DOÕQPÕúWÕU�

Resim 5.� 6D÷� VXEPDQGLEXODU� EH]� SDUDQNLPL� LoLQGHNL� VL\DOROLWH� DLW� NÕUSÕOPÕú�
SDQRUDPLN�J|U�QW���D��YH�DNVL\DO��E���VDJLWWDO��F���NRURQDO��G��.,%7�J|U�QW�V��

 

Resim 6. 6XEPDQGLEXODU� EH]� SDUDQNLPL� LoLQGHNL� VL\DOROLWLQ� XOWUDVRQRJUDILN�
J|U�QW�V���VDUÕ�RN��

<):<1̪5)
6LDOROLWOHULQ�J|U�OG�÷��\Dú�DoÕVÕQGDQ�OLWHUDW�UGH�J|UHFHOL�ELU�
X]ODúÕ� PHYFXWWXU�� (VFXGLHU� YH� � 0F*XUN� ���� VHPSWRPDWLN�
W�N�U�N� WDúÕ� LQVLGDQVÕQÕQ� ��� LOD� ��� \DúODUÕ� DUDVÕQGD� ]LUYH�
\DSWÕ÷ÕQÕ��/XVWPDQQ�YH�DUN������LVH��o�QF��LOD�DOWÕQFÕ�GHNDW-
ODU�DUDVÕQGD�\�NVHN�ELU�LQVLGDQV�PHYFXGL\HWLQL�ELOGLUPLúWLU��
'L÷HU� WDUDIWDQ� VXEPDQGLEXODU� VL\DOROLWOHU� HUNHNOHUGH� GDKD�
VÕN�J|U�OPHNWHGLU��

6XEPDQGLEXODU�EH]GH�GL÷HU�PDM|U�EH]OHUH�J|UH�GDKD�ID]OD�
RUDQGD� WDú� ROXúXPX�� VDOJÕODQDQ� W�N�U�NWH� DONDOHQOL÷LQ�
DUWPDVÕ�YH�:KDUWRQ�NDQDOÕQD�|]J��X]XQOXN��\HU�oHNLPLQLQ�
WHUVLQH�DNÕú��GDUDOPD�JLEL�QHGHQOHUH�ED÷ODQPÕúWÕU������$\UÕFD�
:KDUWRQ� NDQDOÕQGDNL� DQL� DoÕODQPDODUÕQ� W�N�U�N� GXUJXQ-
OX÷XQD� YH� EXQXQ� VRQXFXQGD� WDú� ELULNPHVLQH� QHGHQ� RODEL-
OHFH÷L� |QH� V�U�OP�úW�U� ����� )DNDW�'UDJH� YH� DUN� ������7Dú�
ROXúXPX�LOH�NDQDOGDNL�DoÕODQPD�GHUHFHVL�DUDVÕQGD�LVWDWLVWLN-
VHO� ELU� LOLúNL� EXODPDPÕúWÕU�� 7Dú� ROXúXPXQX� NROD\ODúWÕUDQ�
GL÷HU�ULVN�IDNW|UOHUL��LODo�NXOODQÕPÕ��GHNRQMHVWDQODU��DQWLKLV-
WDPLQLNOHU��DQWLGHSUHVDQODU��DQWLSVLNRWLNOHU��RSLRLGOHU�� LGUDU�
LQNRQWLQDQV� LODoODUÕ�� GL�UHWLNOHU��� JHQHWLN� H÷LOLP�� \DEDQFÕ�
FLVLPOHU�� VLJDUD� YH� DONRO� NXOODQÕPÕ� YH� UDG\RWHUDSLGLU�
�����������

6LJLVPXQG� YH� DUN� ����� \DSWÕ÷Õ� HSLGHPL\RORMLN� oDOÕúPDGD��
VXEPDQGLEXODU�EH]GHNL�W�N�U�N�WDúODUÕQÕQ����
�Q�Q�:KDU-
WRQ�NDQDOÕQÕQ�KLOHU�SURNVLPDO�E|OJHVLQGH�����
VLQLQ�NDQDOÕQ�
GLVWDO� NÕVPÕQGD� YH� ���
XQXQ� EH]� SDUDQNLPLQGH� EXOXQ-
GX÷XQX�ELOGLUPLúWLU��

6L\DOROLW� ORNDOL]DV\RQX� YH� ER\XW� KHVDSODPDVÕQGD� SDQRUD-
PLN� UDG\RJUDILQLQ� NXOODQÕPÕ� KD\DOHW� J|U�QW�OHULQ� V�SHU-
SR]LV\RQX�� J|U�QW�OHQHQ� E|OJH\H� J|UH� GH÷LúHQ� PDJQLIL-
NDV\RQ�GHUHFHVL�YH�VL\DOROLWLQ�RGDN�DUN��IRFDO�WURXJK��E|OJH-
VLQGH� NDOPDPDVÕ� QHGHQL\OH� VRUXQODU� \DUDWDELOPHNWHGLU��
'L÷HU�\DQGDQ�.,%7�VL\DOROLW�ER\XWXQD�GDLU�ELOJL�YHUHELOVH�
GH� \XPXúDN� GRNX� NRQWUDVWÕ� L\L� ROPDGÕ÷ÕQGDQ� \HU� WHVSLWL�
VRUXQOXGXU�� <DSÕODQ� ELU� PHWD�DQDOL]GH� XOWUDVRQRJUDILQLQ�
VXEPDQGLEXODU� VL\DOROLW� WHúKLVLQGH� P�NHPPHO� ROGX÷XQX�
EHOLUWPLú�� DQFDN� NOLQLN� ú�SKH� ROPDVÕQD� UD÷PHQ� XOWUDVR-
QRJUDIL� VRQXFX� QHJDWLI� RODQ� GXUXPODUGD� \DQOÕú� QHJDWLI�
VRQXoODUÕ�HQJHOOHPHN�DGÕQD�%7��VL\DORJUDIL�YH\D�VL\DORHQ-
GRVNRSL�JLEL�GL÷HU�\|QWHPOHULQ� WHUFLK�HGLOPHVL�JHUHNWL÷LQL�
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GDQ� ROXúXU�� 7�N�U�N� WDúODUÕQÕQ� RUJDQLN� ELOHúHQOHUL� DUDVÕQGD� NROODMHQ�� JOLNRSURWHLQOHU��
DPLQR� DVLWOHU� YH� NDUERQKLGUDWODU� EXOXQXU��'L÷HU� \DQGDQ� LQRUJDQLN� ELOHúHQOHUL�� KLGURN-
VLDSDWLW��NDUERQDW�DSDWLW��YLWORNLW�YH�EUXúLWWLU������

6L\DOROLWL\D]LV� LVH�W�N�U�N�EH]L�ER]XNOXNODUÕQÕQ�\DNODúÕN��oWH�ELULQL�ROXúWXUDQ�� W�N�U�N�
VDOJÕVÕQÕQ�WÕNDQPDVÕ�LOH�NDUDNWHUL]H�\D\JÕQ�ELU�W�N�U�N�EH]L�KDVWDOÕ÷ÕGÕU������6XEPDQGLEX-
ODU�EH]�WDUDIÕQGDQ�VDOÕQDQ�W�N�U�÷�Q�DONDOL�S+
Õ��\�NVHN�PXVLQ�YH�WX]�LoHUL÷L��\DYDú�DNÕú�
KÕ]Õ�YH�:KDUWRQ�NDQDOÕQÕQ�X]XQ�YH�G�]HQVL]�VH\UL�QHGHQL\OH��YDNDODUÕQ����
LQGH�VXEPDQ-
GLEXODU�EH]GH�VL\DOROLWOHU�ROXúDELOLU������

dR÷XQOXNOD�DQD�EXOJX��\HPHN�\HPH�VÕUDVÕQGD�D÷UÕ�YH�úLúNLQ-
OLNWLU������(SLGHPL\RORMLN�ELU�oDOÕúPDGD��VXEPDQGLEXODU�EH]�
WDúODUÕQÕQ� EXOXQGX÷X� E|OJH\H� J|UH� ���
�Q�Q� KLOHU� YH\D�
SURNVLPDOGH�� ���
VLQLQ� GLVWDOGH� YH� ���
XQXQ�
LQWUDSDUDQNLPDOGH�EXOXQGX÷XQX�ELOGLULOPLúWLU������7�N�U�N�
EH]OHULQGHNL�WDúODUÕQ�WHúKLVL�LoLQ�VL\DORJUDIL��NRQYDQVL\RQHO�
UDG\RJUDIL��ELOJLVD\DUOÕ�WRPRJUDIL��%7���NRQLN�ÕúÕQOÕ�ELOJLVD-
\DUOÕ� WRPRJUDIL� �.,%7��� PDQ\HWLN� UH]RQDQV� �05��
J|U�QW�OHPH�YH�XOWUDVRQRJUDIL��86*��NXOODQÕODELOPHNWHGLU��

%X� ROJX� VHULVL�� VXEPDQGLEXODU� W�N�U�N� EH]L� WDúODUÕQÕQ�
XOWUDVRQRJUDILN� J|U�QW�GHNL� \HUOHúLPL� HVDVOÕ� W�P�
YDU\DV\RQODUÕQÕ�� SDQRUDPLN�� NRQLN� ÕúÕQOÕ� WRPRJUDILN� YH�
\�NVHN� o|]�Q�UO�NO�� XOWUDVRQRJUDILN� J|U�QW�OHUL� LOH�
VXQPD\Õ�DPDoODPÕúWÕU�

OLGU 1
$OWPÕú�EHú�\DúÕQGDNL�NDGÕQ�KDVWD�HVNL�SURWHWLN�UHVWRUDV\RQ-
ODUÕQÕ� \HQLOHWPHN� DPDFÕ\OD� $NGHQL]� hQLYHUVLWHVL� 'Lú�
+HNLPOL÷L� )DN�OWHVL� $÷Õ]�� 'Lú� YH� dHQH� 5DG\RORMLVL�
$QDELOLP�'DOÕ¶QD�EDúYXUPXúWXU��$QDPQH]LQGH��KLSHUWDQVL-
\RQ� YH� RVWHRSHQL� WHGDYLVL� J|UPHNWH� ROGX÷X� |÷UHQLOPLúWLU��
+DVWDQÕQ� VRO� VXEPDQGLEXODU� E|OJHVLQGH� \HPHN� \HPH�
VÕUDVÕQGD�]DPDQ�]DPDQ�ROXúDQ�D÷UÕVÕ�YH�úLúOL÷L�YDUGÕ��(NVWUD-
RUDO� PXD\HQHVLQGH� PHYFXW� E|OJHGH�� SDOSDV\RQGD� VHUW� YH�
G�]J�Q�\�]H\OL�ELU�OH]\RQ�EXOXQPDNWD\GÕ��øQWUDRUDO�PXD\-
HQHGH� S�U�ODQ� GUHQDM� YH� HQIODPDV\RQ� EXOJXVXQD� UDVWODQ-
PDGÕ��

+DVWDQÕQ�SDQRUDPLN�UDG\RJUDILVL�YH�.,%7�J|U�QW�V�QGH�VRO�
VXEPDQGLEXODU�E|OJHGH��RYDO�úHNLOOL��\DNODúÕN����PP�oDSÕQ-
GD�� UDG\RRSDN�DODQ� L]OHQGL� �5HVLP�����6RQUDVÕQGD�\DSÕODQ�
XOWUDVRQRJUDILN�PXD\HQH�� VXEPDQGLEXODU� EH]� LOH�:KDUWRQ�
NDQDO� EDúODQJÕFÕQÕQ� NHVLúLPLQGH�� KLOHU� E|OJHGH� NRQXPOX��
GRNX�GLVWDOLQGH� DNXVWLN� J|OJHOHQPH�\DSDQ�� KLSHUHNRLN� ELU�
WDúÕ�J|VWHUGL���7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVL-
PDOLQGHNL�EH]�LoL�NDQDOODU�GLODWH\GL��5HVLP�����+DVWD�VL\DOR-
OLWLQ�oÕNDUÕOPDVÕ�LoLQ�.XODN�%XUXQ�%R÷D]�NOLQL÷LQH�NRQV�OWH�
HGLOPLúWLU�
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LoHULVLQGH��PHNLN� úHNOLQGH�� KLSHUGHQV� DODQ� L]OHQGL� �5HVLP�
����:KDUWRQ� NDQDOÕ� LoHULVLQGH� VL\DOROLW� |Q� WDQÕOÕ� OH]\RQXQ�
XOWUDVRQRJUDILN� PXD\HQHVLQGH� LVH� DNXVWLN� J|OJHOHQPH�
\DSDQ�� VXEOLQJXDO� EH]LQ� �]HULQGH� YH� :KDUWRQ� NDQDOÕQÕQ�
GLVWDO� SDUoDVÕ� LoLQGH� NRQXPOX�� KLSHUHNRLN� ELU� WDú� L]OHQGL��
7�N�U�N�VWLP�ODV\RQXQGD�VL\DOROLWLQ�SURNVLPDOLQGH�:KDU-
WRQ�NDQDOÕ¶QGD�GLODWDV\RQ�PHYFXWWX��5HVLP�����+DVWD�LOJLOL�
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XODU�E|OJHGH��RYDO�úHNLOOL��KLSHUGHQV�DODQ�L]OHQGL��5HVLP�����
øQVSHNVL\RQGD� GLNNDW� oHNLFL� KHUKDQJL� ELU� EXOJX� \RNWX��
3DOSDV\RQ� PXD\HQHVLQGH� VHUW� NÕYDPOÕ� OH]\RQXQ� XOWUDVR-
QRJUDILN� PXD\HQHVLQGH� VXEPDQGLEXODU� EH]� SDUDQNLPL�
LoLQGH��DNXVWLN�J|OJHOHQPH�J|VWHUHQ��KLSHUHNRLN�ELU�VL\DOROLW�
J|U�OG�� �5HVLP� ���� .VHURVWRPLVL�� úLúOL÷L� YH\D� D÷UÕVÕ�
ROPD\DQ�KDVWD��VL\DOROLWOH�LOJLOL�WHGDYL\L�UHGGHWPLú�YH�WDNLEH�
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6LDOROLWOHULQ�J|U�OG�÷��\Dú�DoÕVÕQGDQ�OLWHUDW�UGH�J|UHFHOL�ELU�
X]ODúÕ� PHYFXWWXU�� (VFXGLHU� YH� � 0F*XUN� ���� VHPSWRPDWLN�
W�N�U�N� WDúÕ� LQVLGDQVÕQÕQ� ��� LOD� ��� \DúODUÕ� DUDVÕQGD� ]LUYH�
\DSWÕ÷ÕQÕ��/XVWPDQQ�YH�DUN������LVH��o�QF��LOD�DOWÕQFÕ�GHNDW-
ODU�DUDVÕQGD�\�NVHN�ELU�LQVLGDQV�PHYFXGL\HWLQL�ELOGLUPLúWLU��
'L÷HU� WDUDIWDQ� VXEPDQGLEXODU� VL\DOROLWOHU� HUNHNOHUGH� GDKD�
VÕN�J|U�OPHNWHGLU��

6XEPDQGLEXODU�EH]GH�GL÷HU�PDM|U�EH]OHUH�J|UH�GDKD�ID]OD�
RUDQGD� WDú� ROXúXPX�� VDOJÕODQDQ� W�N�U�NWH� DONDOHQOL÷LQ�
DUWPDVÕ�YH�:KDUWRQ�NDQDOÕQD�|]J��X]XQOXN��\HU�oHNLPLQLQ�
WHUVLQH�DNÕú��GDUDOPD�JLEL�QHGHQOHUH�ED÷ODQPÕúWÕU������$\UÕFD�
:KDUWRQ� NDQDOÕQGDNL� DQL� DoÕODQPDODUÕQ� W�N�U�N� GXUJXQ-
OX÷XQD� YH� EXQXQ� VRQXFXQGD� WDú� ELULNPHVLQH� QHGHQ� RODEL-
OHFH÷L� |QH� V�U�OP�úW�U� ����� )DNDW�'UDJH� YH� DUN� ������7Dú�
ROXúXPX�LOH�NDQDOGDNL�DoÕODQPD�GHUHFHVL�DUDVÕQGD�LVWDWLVWLN-
VHO� ELU� LOLúNL� EXODPDPÕúWÕU�� 7Dú� ROXúXPXQX� NROD\ODúWÕUDQ�
GL÷HU�ULVN�IDNW|UOHUL��LODo�NXOODQÕPÕ��GHNRQMHVWDQODU��DQWLKLV-
WDPLQLNOHU��DQWLGHSUHVDQODU��DQWLSVLNRWLNOHU��RSLRLGOHU�� LGUDU�
LQNRQWLQDQV� LODoODUÕ�� GL�UHWLNOHU��� JHQHWLN� H÷LOLP�� \DEDQFÕ�
FLVLPOHU�� VLJDUD� YH� DONRO� NXOODQÕPÕ� YH� UDG\RWHUDSLGLU�
�����������

6LJLVPXQG� YH� DUN� ����� \DSWÕ÷Õ� HSLGHPL\RORMLN� oDOÕúPDGD��
VXEPDQGLEXODU�EH]GHNL�W�N�U�N�WDúODUÕQÕQ����
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PLQHUDOL]H�ELU�oHNLUGHN�LOH�oHYUHVLQGH�RUJDQLN�YH�LQRUJDQLN�PDGGHOHULQ�WDEDNDODQPDVÕQ-
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\DSWÕ÷ÕQÕ��/XVWPDQQ�YH�DUN������LVH��o�QF��LOD�DOWÕQFÕ�GHNDW-
ODU�DUDVÕQGD�\�NVHN�ELU�LQVLGDQV�PHYFXGL\HWLQL�ELOGLUPLúWLU��
'L÷HU� WDUDIWDQ� VXEPDQGLEXODU� VL\DOROLWOHU� HUNHNOHUGH� GDKD�
VÕN�J|U�OPHNWHGLU��

6XEPDQGLEXODU�EH]GH�GL÷HU�PDM|U�EH]OHUH�J|UH�GDKD�ID]OD�
RUDQGD� WDú� ROXúXPX�� VDOJÕODQDQ� W�N�U�NWH� DONDOHQOL÷LQ�
DUWPDVÕ�YH�:KDUWRQ�NDQDOÕQD�|]J��X]XQOXN��\HU�oHNLPLQLQ�
WHUVLQH�DNÕú��GDUDOPD�JLEL�QHGHQOHUH�ED÷ODQPÕúWÕU������$\UÕFD�
:KDUWRQ� NDQDOÕQGDNL� DQL� DoÕODQPDODUÕQ� W�N�U�N� GXUJXQ-
OX÷XQD� YH� EXQXQ� VRQXFXQGD� WDú� ELULNPHVLQH� QHGHQ� RODEL-
OHFH÷L� |QH� V�U�OP�úW�U� ����� )DNDW�'UDJH� YH� DUN� ������7Dú�
ROXúXPX�LOH�NDQDOGDNL�DoÕODQPD�GHUHFHVL�DUDVÕQGD�LVWDWLVWLN-
VHO� ELU� LOLúNL� EXODPDPÕúWÕU�� 7Dú� ROXúXPXQX� NROD\ODúWÕUDQ�
GL÷HU�ULVN�IDNW|UOHUL��LODo�NXOODQÕPÕ��GHNRQMHVWDQODU��DQWLKLV-
WDPLQLNOHU��DQWLGHSUHVDQODU��DQWLSVLNRWLNOHU��RSLRLGOHU�� LGUDU�
LQNRQWLQDQV� LODoODUÕ�� GL�UHWLNOHU��� JHQHWLN� H÷LOLP�� \DEDQFÕ�
FLVLPOHU�� VLJDUD� YH� DONRO� NXOODQÕPÕ� YH� UDG\RWHUDSLGLU�
�����������

6LJLVPXQG� YH� DUN� ����� \DSWÕ÷Õ� HSLGHPL\RORMLN� oDOÕúPDGD��
VXEPDQGLEXODU�EH]GHNL�W�N�U�N�WDúODUÕQÕQ����
�Q�Q�:KDU-
WRQ�NDQDOÕQÕQ�KLOHU�SURNVLPDO�E|OJHVLQGH�����
VLQLQ�NDQDOÕQ�
GLVWDO� NÕVPÕQGD� YH� ���
XQXQ� EH]� SDUDQNLPLQGH� EXOXQ-
GX÷XQX�ELOGLUPLúWLU��

6L\DOROLW� ORNDOL]DV\RQX� YH� ER\XW� KHVDSODPDVÕQGD� SDQRUD-
PLN� UDG\RJUDILQLQ� NXOODQÕPÕ� KD\DOHW� J|U�QW�OHULQ� V�SHU-
SR]LV\RQX�� J|U�QW�OHQHQ� E|OJH\H� J|UH� GH÷LúHQ� PDJQLIL-
NDV\RQ�GHUHFHVL�YH�VL\DOROLWLQ�RGDN�DUN��IRFDO�WURXJK��E|OJH-
VLQGH� NDOPDPDVÕ� QHGHQL\OH� VRUXQODU� \DUDWDELOPHNWHGLU��
'L÷HU�\DQGDQ�.,%7�VL\DOROLW�ER\XWXQD�GDLU�ELOJL�YHUHELOVH�
GH� \XPXúDN� GRNX� NRQWUDVWÕ� L\L� ROPDGÕ÷ÕQGDQ� \HU� WHVSLWL�
VRUXQOXGXU�� <DSÕODQ� ELU� PHWD�DQDOL]GH� XOWUDVRQRJUDILQLQ�
VXEPDQGLEXODU� VL\DOROLW� WHúKLVLQGH� P�NHPPHO� ROGX÷XQX�
EHOLUWPLú�� DQFDN� NOLQLN� ú�SKH� ROPDVÕQD� UD÷PHQ� XOWUDVR-
QRJUDIL� VRQXFX� QHJDWLI� RODQ� GXUXPODUGD� \DQOÕú� QHJDWLI�
VRQXoODUÕ�HQJHOOHPHN�DGÕQD�%7��VL\DORJUDIL�YH\D�VL\DORHQ-
GRVNRSL�JLEL�GL÷HU�\|QWHPOHULQ� WHUFLK�HGLOPHVL�JHUHNWL÷LQL�
HNOHPLúWLU�������dDOÕúPDPÕ]GD��EX���E|OJHGH�J|U�OHQ�VL\DOR-
OLWOHUH� GDLU� |UQHNOHU� SDQRUDPLN�� .,%7� YH� XOWUDVRQRJUDILN�
J|U�QW�OHUOH�ELUOLNWH�VXQXOPXúWXU�

6XEPDQGLEXODU� EH]� YH\D� NDQDOGDNL� VL\DOROLWOHULQ� \DNODúÕN�
������
VL�UDG\RRSDN�GH÷LOGLU�YH�EX�QHGHQOH������G�]�UDG\R-
JUDILOHUGH�J|U�QPH]�������6FKZDU]�YH�DUN���.,%7�LOH�VL\DOR-
OLW� WHúKLVLQGH� GX\DUOÕOÕ÷Õ������ QHJDWLI� SUHGLNWLI� GH÷HUL� LVH�
���� EXOPXúWXU�� 6L\DOROLW� LoLQ� XOWUDVRQRJUDILQLQ� WDQÕVDO�
J�F�Q�� DUDúWÕUDQ� oDOÕúPDODU�� ���� LOD� ���� DUDVÕQGD� ELU�
GX\DUOÕOÕN�YH�HQ�D]����
OLN�ELU�|]J�OO�N�EXOPXúWXU����������
.RQYDQVL\RQHO� VL\DORJUDILOHULQ� VL\DOROLWOHUL� VDSWDPDGDNL�
GX\DUOÕOÕ÷Õ����� LOH������DUDVÕQGD��|]J�OO�÷�� LVH����� LOH�
�����DUDVÕQGD�GH÷LúPHNWHGLU���������

6XEPDQGLEXODU� VL\DOROLWL�RODQ�VHPSWRPVX]�KDVWDODU�JHQHO-
OLNOH�P�GDKDOH\L�HUWHOHU�YH�KDVWDODU�SHUL\RGLN�WDNLEH�DOÕQÕU��
(QIHNVL\RQ��D÷UÕ��úLúOLN�YH�ILVW�O�ROXúXPX�JLEL�úLND\HWOHUGH�
oR÷XQOXNOD� WDúÕQ� oÕNDUÕOPDVÕ� JHUHNLU�� 7HGDYL� VHoHQH÷L�
VL\DOROLWLQ�ER\XWX��HWNLOHQHQ�EH]LQ�NDQDOÕ�YH\D�SDUDQNLPLQLQ�
GXUXPX��VL\DODGHQLWLVLQ�FLGGL\HWL��FHUUDKL�WHNQL÷LQ�]RUOX÷X��
KDVWDQÕQ� JHQHO� VD÷OÕN� GXUXPX� JLEL� HWNHQOHUH� ED÷OÕ� RODUDN�
GH÷LúLU������:KDUWRQ�NDQDOÕQGDNL�VL\DOROLWL�RODQ�VHPSWRPOX�
KDVWDODUGD� PLQLPDO� LQYD]LY� FHUUDKL�� VL\DOROLWRWULSVL� YH\D�
HQGRVNRSLN�\ROOD�oÕNDUPD�GHQHQHELOLU�������7DúODUÕQ�ER\XWX�
YH� \HUOHúLPL� QHGHQL\OH� LQYD]LY� ROPD\DQ� WHNQLNOHU� EDúDUÕ]�
ROXUVD� WUDQVRUDO�� HNVWUDRUDO� YH\D� EXQODUÕ� NRPELQDV\RQX�
úHNOLQGH�LQYD]LY�FHUUDKL�WHNQLNOHU�HQGLNH�ROXU�������

SONUÇ
%X�ROJX� VHULVLQGH� VXEPDQGLEXODU� VL\DOROLWLQ���YDU\DV\RQX�
oHúLWOL� J|U�QW�OHPH�\|QWHPOHULQGHNL�|]HOOLNOHUL\OH�EHUDEHU�
SD\ODúÕOPÕúWÕU��6RQXo�RODUDN�NOLQLN�YH�UDG\RORMLN�PXD\HQH�
VL\DOROLWOHULQ�VDGHFH�WHúKLVLQL�GH÷LO�D\QÕ�]DPDQGD�WHGDYLVLQL�
EHOLUOHPHGH�URO�R\QDU��ho�QF��ROJXGD�KHUKDQJL�ELU�úLND\HW�
ROPDPDVÕ�QHGHQL\OH�KDVWD�WDNLEH�DOÕQPÕúWÕU��øNLQFL�ROJXGDN-
LQH�EHQ]HU�úHNLOGH��WDúÕQ�:KDUWRQ�NDQDOÕQGD�ROGX÷X�GXUXP-
ODUGD� PLQLPDO� LQYD]LY� \|QWHPOHU� NXOODQÕODELOLUNHQ� ELULQFL�
ROJXGDNL� JLEL� WDúÕQ� KLOHU� YH\D� LQWUDSDUDQNLPDO� E|OJHGH�
ROGX÷X�GXUXPODUGD�NRPELQH�WHGDYLOHU�JHUHNHELOLU�

<D]DU�.DWNÕODUÕ��
2OJX�WHúKLV���6�<���7�$�8���0DNDOHQLQ�\D]ÕPÕ���6�<���7�$�8�

+DVWD�2QDPÕ�
7�P� NDWÕOÕPFÕODUÕQ� KDNODUÕ� NRUXQPXú� YH� +HOVLQNL� 'HNOH��
UDV\RQXQD�J|UH�SURVHG�UOHUGHQ�|QFH�\D]ÕOÕ�ELOJLOHQGLULOPLú�
RQDP�DOÕQPÕúWÕU��(WLN�.XUXO�2QD\�%HOJHVLQH�JHUHN�GX\XO-
PDPÕúWÕU��

dÕNDU�dDWÕúPDVÕ��
%X�ROJX�UDSRUXQGD�LVPL�JHoHQ�\D]DUODUÕQ�KHUKDQJL�ELU�NLúL�
\D�GD�NXUXOXú�LOH�oÕNDU�oDWÕúPDVÕ�EXOXQPDPDNWDGÕU�

)LQDQVDO�'HVWHN
<D]DUODU�EX�oDOÕúPD�LoLQ�ILQDQVDO�GHVWHN�DOPDGÕNODUÕQÕ�EH\DQ�
HWPLúOHUGLU�



.UDDLM� 6�� .DUDJR]RJOX� .+�� )RURX]DQIDU� 7��
9HHUPDQ� (&,�� %UDQG� +6�� 6DOLYDU\� VWRQHV��
V\PSWRPV��DHWLRORJ\��ELRFKHPLFDO�FRPSRVLWLRQ�
DQG�WUHDWPHQW��%U�'HQW�-�����������(����

6LJLVPXQG�3(��=HQN�-��.RFK�0��6FKDSKHU�0��
5XGHV�0��,UR�+��1HDUO\�������VDOLYDU\�VWRQHV��
VRPH� FOLQLFDO� DQG� HSLGHPLRORJLF� DVSHFWV��7KH�
/DU\QJRVFRSH���������������±����

.HWHQFL�)��6XEPDQGLEXODU�W�N�U�N�EH]L�WDúÕ��LNL�
ROJX� VXQXPX�� 7�UNL\H� .OLQ� 'Lú� +HN� %LOLP�
'HUJ�������������±���

hQJ|U� &�� &RúNXQ�h��7DúNHVHQ� )�� &H]DLUOL� %��
6XEPDQGLEXODU� GHY� VLDOROLWLQ� HQGRVNRSL�
\DUGLPL�LOH�GLDJQR]X�YH�WHGDYLVL��ROJX�VXQXPX��
$WDW�UN� hQLY� 'Lú� +HN� )DN� 'HUJ��
����������±�����

/XVWPDQQ�-��5HJHY�(��0HODPHG�<��6LDOROLWKLD-
VLV��$�VXUYH\�RQ�����SDWLHQWV�DQG�D� UHYLHZ�RI�
WKH�OLWHUDWXUH��,QW�-�2UDO�0D[LOORIDF�6XUJ��
�����������±���

(VFXGLHU� 03�� 0F*XUN� 0�� 6\PSWRPDWLF�
VLDORDGHQLWLV� DQG� VLDOROLWKLDVLV� LQ� WKH� (QJOLVK�
SRSXODWLRQ��DQ�HVWLPDWH�RI�WKH�FRVW�RI�KRVSLWDO�
WUHDWPHQW��%U�'HQW�-������������±���

$EUDKDP�=6��0DWKLDV�0��.DKLQJD�$$��8QXVX-
DO� JLDQW� FDOFXOXV� RI� WKH� VXEPDQGLEXODU� GXFW��
&DVH� UHSRUW� DQG� OLWHUDWXUH� UHYLHZ�� ,QW� -� 6XUJ�
&DVH�5HS�����������������

3DFKLVLD� 6�� 0DQGDO� *�� 6DKX� 6�� *KRVK� 6��
6XEPDQGLEXODU� VLDOROLWKLDVLV�� D� VHULHV�RI� WKUHH�
FDVH� UHSRUWV� ZLWK� UHYLHZ� RI� OLWHUDWXUH�� &OLQ�
3UDFW���������������

%URRNV�-.��0DFDXOH\�05��3ULFH� -%��&RQFXU-
UHQW� JLDQW� VLDOROLWKV�ZLWKLQ� WKH� VXEPDQGLEXODU�
JODQG�SDUHQFK\PD�DQG�GLVWDO�VHJPHQW�RI�:KDU-
WRQ¶V�GXFW��1RYHO�FDVH� UHSRUW��*HURGRQWRORJ\��
����������������

'UDJH�1$��:LOVRQ�5)��0F*XUN�0��7KH�JHQX�
RI�WKH�VXEPDQGLEXODU�GXFW��LV�WKH�DQJOH�VLJQLIL-
FDQW�LQ�VDOLYDU\�JODQG�GLVHDVH"�'HQWR�0D[LOOR�
)DFLDO�5DGLRO������������±���

+XRK� .&�� (LVHOH� ':�� (WLRORJLF� IDFWRUV� LQ�
VLDOROLWKLDVLV�� 2WRODU\QJRO��+HDG� 1HFN� 6XUJ�
2II�-�$P�$FDG�2WRODU\QJRO�+HDG�1HFN�6XUJ��
������������±���

+RUVEXUJK�$��0DVVRXG�7)��7KH�UROH�RI�VDOLYDU\�
GXFW�PRUSKRORJ\�LQ�WKH�DHWLRORJ\�RI�VLDODGHQL-
WLV��VWDWLVWLFDO�DQDO\VLV�RI�VLDORJUDSKLF�IHDWXUHV��
,QW�-�2UDO�0D[LOORIDF�6XUJ�������������±���
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%XOORFN�.1�� 3DURWLG� DQG� VXEPDQGLEXODU� GXFW�
FDOFXOL� LQ� WKUHH� VXFFHVVLYH�JHQHUDWLRQV�RI� RQH�
IDPLO\��3RVWJUDG�0HG�-������������±���

2XHOOHWWH� $/�� 6ODFN� &/�� 6KUDSQHO�LQGXFHG�
VLDOROLWK��D� UDUH� HWLRORJ\� IRU� VLDODGHQLWLV�� FDVH�
UHSRUW��-�2UDO�0D[LOORIDF�6XUJ�2II�-�$P�$VVRF�
2UDO�0D[LOORIDF�6XUJ�������������±���

.LP�'+��.DQJ� -0��.LP�6:��.LP�6+�� -XQJ�
-+��+ZDQJ�6+��8WLOLW\�RI�XOWUDVRQRJUDSK\�IRU�
GLDJQRVLV� RI� VDOLYDU\� JODQG� VLDOROLWKLDVLV�� D�
PHWD�DQDO\VLV��WKH�/DU\QJRVFRSH��
�������������±����

-lJHU�/��0HQDXHU�)��+RO]NQHFKW�1��6FKRO]�9��
*UHYHUV� *�� 5HLVHU� 0�� 6LDOROLWKLDVLV�� 05�
6LDORJUDSK\� RI� WKH� 6XEPDQGLEXODU� 'XFW²$Q�
$OWHUQDWLYH� WR� &RQYHQWLRQDO� 6LDORJUDSK\� DQG�
86"�5DGLRORJ\��������������±����

6FKZDU]�'��.DEEDVFK� &�� 6FKHHU�0��0LNROD-
MF]DN� 6�� %HXWQHU� '�� /XHUV� -&�� &RPSDUDWLYH�
DQDO\VLV� RI� VLDOHQGRVFRS\�� VRQRJUDSK\�� DQG�
&%&7� LQ� WKH� GHWHFWLRQ� RI� VLDOROLWKLDVLV�� 7KH�
/DU\QJRVFRSH���������������±�����

9RJO�7-��$O�1DZDV�%��%HXWQHU�'��*HLVWKRII�8��
*XWLQDV�/LFKLXV�2��1DXMRNV�&� HW� DO��8SGDWHG�
6�.�$:0)� JXLGHOLQH� IRU� WKH� GLDJQRVLV� DQG�
IROORZ�XS� RI� REVWUXFWLYH� VLDODGHQLWLV��UHOH-
YDQFH�IRU�UDGLRORJLF� LPDJLQJ��52)2�)RUWVFKU�
*HE�5RQWJHQVWU�1XNOHDUPHG�
������������±���

=HQJHO�3��6FKU|W]OPDLU�)��5HLFKHO�&��3DSURWWND�
3�� &OHYHUW� '$�� 6RQRJUDSK\�� WKH� OHDGLQJ�
GLDJQRVWLF� WRRO� IRU� GLVHDVHV� RI� WKH� VDOLYDU\�
JODQGV��6HPLQ�8OWUDVRXQG�&7�05�
�����������±�����

'LHGHULFK� 6��:HUQHFNH� .�� 3HWHUV� 3(�� >6LDOR-
JUDSKLF�DQG�VRQRJUDSKLF�GLDJQRVLV�RI�VDOLYDU\�
JODQG�GLVHDVHV@��5DGLRO�������������±����

%RKQGRUI�.��/|QQHFNHQ� ,��=DQHOOD�)��/DQIHU-
PDQQ�/��9DOXH�RI�VRQRJUDSK\�DQG�VLDORJUDSK\�
LQ� WKH� GLDJQRVLV� RI� VDOLYDU\� JODQG� GLVHDVHV��
52)2�)RUWVFKU�*HE�5RQWJHQVWU�1XNOHDUPHG��
������������±����

+ROGHQ�$0�� 0DQ� &%�� 6DPDQL� 0�� +LOOV�$-��
0F*XUN� 0�� $XGLW� RI� PLQLPDOO\�LQYDVLYH�
VXUJHU\� IRU� VXEPDQGLEXODU� VLDOROLWKLDVLV�� %U� -�
2UDO�0D[LOORIDF�6XUJ�������������±���
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