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Assessment of the Knowledge Level of Paramedics Who Serve in Pre-Hospital Emergency 
Medicine, Regarding the Diagnosis and Treatment of Wide QRS Complex Tachycardia 
,ĂƐƚĂŶĞ�PŶĐĞƐŝ��Đŝů�^ĂŒůŦŬ�,ŝǌŵĞƚůĞƌŝŶĚĞ�'ƂƌĞǀ� zĂƉĂŶ�WĂƌĂŵĞĚŝŬůĞƌŝŶ�'ĞŶŝƔ�YZ^͛ůŝ� dĂƔŝŬĂƌĚŝůĞƌŝŶ� dĂŶŦ� ǀĞ�
dĞĚĂǀŝ�<ŽŶƵƐƵŶĚĂŬŝ��ŝůŐŝ��ƺǌĞǇůĞƌŝŶŝŶ�7ŶĐĞůĞŶŵĞƐŝ 
Yasin Can1 , Hasan Kara2  
 
ABSTRACT 

Aim: This study was conducted to investigate the knowledge 
level of paramedics who work in pre-hospital emergency medicine 
services in the Konya province, about the diagnosis and treatment 
of wide QRS complex tachycardia. 

Material and Methods: The study sample consisted of 140 
paramedics working in emergency health service stations affiliated 
with the Konya Provincial Ambulance Service. The data were 
collected through a questionnaire prepared by the researcher 
inquiring about the diagnosis and treatment of wide QRS complex 
tachycardia and the demographic characteristics. 

Results: With the questionnaire, the definition of tachycardia 
and the duration of QRS on normal electrocardiography were 
inquired. It was found that 22.1% of the paramedics did not know 
the definition of tachycardia, and almost half of them did not know 
the basic electrocardiography knowledge including the normal 
duration of QRS. the questions about ventricular tachycardia,  
pulseless ventricular tachycardia, stable ventricular tachycardia 
and treatment of unstable ventricular tachycardia were ansewered 
correctly 43.6%,68.6%,62.1% and 29.3% respectively. The 
knowledge level of paramedics was seen to increase as professional 
seniority and age increased. 

Conclusion: Working years, age, type of high school, and 
participation in scenario-based simulation training were 
determined to be the most important factors for correct answers 
to the questions. In addition, the knowledge level of paramedics 
about the diagnosis and treatment of wide QRS complex 
tachycardia was found to be poorer than expected. 
Keywords: Pre-hospital care, arrhythmia, paramedic, wide complex 
tachycardia 
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йϮϮ͘ϭ͛ŝŶŝŶ� ƚĂƔŝŬĂƌĚŝŶŝŶ� ƚĂŶŦŵŦŶŦ͕� ǇĂŬůĂƔŦŬ� ǇĂƌŦƐŦŶŦŶ� ŝƐĞ� ŶŽƌŵĂů� bir 
ĞůĞŬƚƌŽŬĂƌĚŝǇŽŐƌĂĨŝĚĞ� ŽůŵĂƐŦ� ďĞŬůĞŶĞŶ� YZ^� ƐƺƌĞƐŝ� Őŝďŝ�
ĞůĞŬƚƌŽŬĂƌĚŝǇŽŐƌĂĨŝŶŝŶ� ƚĞŵĞů� ďŝůŐŝůĞƌŝŶŝ� ďŝůŵĞĚŝŬůĞƌŝ� ŐƂƌƺůŵƺƔƚƺƌ͘�
ǀĞŶƚƌŝŬƺůĞƌ� ƚĂƔŬĂƌĚŝŶŝŶ� ƚĂŶŦƐŦ͕� ŶĂďŦǌƐŦǌ� ǀĞŶƚƌŝŬƺůĞƌ� ƚĂƔŝŬĂƌĚŝ͕� ƐƚĂďŝů�
ǀĞŶƚƌŝŬƺůĞƌ�ƚĂƔŝŬĂƌĚŝ�ǀĞ�ĂŶƐƚĂďŝů�ǀĞŶƚƌŝŬƺůĞƌ�ƚĂƔŝŬĂƌĚŝŶŝŶ�ƚedavisine 
ǇƂŶĞůŝŬ�ƐŽƌƵůĂƌ�ƉĂƌĞŵĂĞĚŝŬůĞƌŝŶ�ƐŦƌĂƐŦǇůĂ�йϰϯ͕ϲ�͕�йϲϴ͘ϲ͕�йϲϮ͘ϭ�ǀĞ�
йϮϵ͘ϯ͛ƺ� ƚĂƌĂĨŦŶĚĂŶ� ĚŽŒƌƵ� ĐĞǀĂƉůĂŶŵŦƔƚŦƌ͘� �ĂůŦƔŵĂŵŦǌĚĂ� ŵĞƐůĞŬŝ�
ŬŦĚĞŵ�ǀĞ�ǇĂƔ�ĂƌƚƚŦŬĕĂ�ƉĂƌĂŵĞĚŝŬůĞƌŝŶ�ďŝůŐŝ�ĚƺǌĞǇŝŶĚĞ�ĂƌƚŦƔ�ŽůĚƵŒƵ�
ŐƂƌƺůŵƺƔƚƺƌ͘ 

^ŽŶƵĕ͗ DĞƐůĞŬŝ�ŬŦĚĞŵ͕�ǇĂƔ͕�ŵĞǌƵŶ�ŽůƵŶĂŶ ůŝƐĞ�ƚƺƌƺ�ǀĞ�ƐĞŶĂƌǇŽ�
ƚĞŵĞůůŝ� ƐŝŵƺůĂƐǇŽŶ�ĞŒŝƚŝŵĞ�ŬĂƚŦůŦŵ�ĚĞŒŝƔŬĞŶůĞƌŝŶŝŶ� ƐŽƌƵůĂƌĂ�ĚŽŒƌƵ�
ǇĂŶŦƚ� ǀĞƌŝůŵĞƐŝŶĚĞŬŝ� ĞŶ� ƂŶĞŵůŝ� ĨĂŬƚƂƌůĞƌ� ŽůĚƵŒƵ� ďĞůŝƌůĞŶŵŝƔƚŝƌ͘�
�ǇƌŦĐĂ͖�ƉĂƌĂŵĞĚŝŬůĞƌŝŶ�ŐĞŶŝƔ�YZ^�ŬŽŵƉůĞŬƐůŝ�ƚĂƔŝŬĂƌĚŝůĞƌŝŶ�ƚĂŶŦ�ǀĞ�
ƚĞĚĂǀŝƐŝ�ďŝůŐŝ�ĚƺǌĞǇůĞƌŝ�ďĞŬůĞŶĞŶĚĞŶ�ĚĂŚĂ�Ăǌ�ŽůŵƵƔƚƵƌ͘ 
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Introduction 
Acting rapidly, making the required interventions, and 
making critical decisions are of great importance in pre-
hospital emergency health services (1). 
Wide QRS complex tachycardia is one of the challenging 
clinical conditions for clinicians. The destructive outcomes of 
complex electrocardiography (ECG) algorithms, the need for 
making rapid decisions, and the incorrect approach due to 
incorrect diagnosis are the reasonable grounds for this 
concern. If the patient's blood pressure and consciousness 
state are normal, many physicians mistakenly assume that 
the tachycardia is of supraventricular origin (2). However, 
ventricular tachycardias may also appear in this way. The 
main difficulty is in making the diagnosis in these patients 
because the risk of sudden death is quite high for a patient 
who is followed up with a benign supraventricular 
tachycardia (SVT) diagnosis based only on the clinical 
condition. Therefore, all patients presenting to the 
emergency department with a wide QRS complex 
tachycardia should be considered as ventricular tachycardia 
(VT) regardless of their clinical status, until proven otherwise 
(3). 
The vast majority of sudden cardiac death cases in the 
United States are associated with coronary artery disease, 
but 20% and 40% of sudden cardiac death cases do not have 
a history of heart disease (4). According to the data on Heart 
Diseases and Risk Factors in Turkish Adults (TEKHARF), 
coronary heart diseases take first place among the causes of 
death with 40% (5). VT and ventricular fibrillation (VF) are 
considered to be the main rhythms that cause sudden 
cardiac death in patients with ischemic heart disease (4). In 
a previous study, 85% of the individuals who experienced 
out-of-hospital cardiac arrest were detected to have 
ventricular tachyarrhythmia before collapse developed (6). 
Wide QRS complex tachycardias take an important place in 
mortality and morbidity despite current therapeutic 
approaches and interventions (7). The present study was 
conducted to investigate the knowledge level of paramedics 
working in pre-hospital emergency health services about the 
diagnosis and treatment of wide QRS complex tachycardia.  
 
Material and Methods  
The study was planed as cross-sectional and aimed to 
investigate the knowledge levels of paramedics working in 
pre-hospital emergency health services on the diagnosis and 
treatment of wide QRS complex tachycardias. 
The study sample consisted of 140 paramedics out of 301 
who were working at emergency health service stations of 
Konya Province Ambulance Services Directorate between 
February and June 2018 and who agreed to participate. 
For the data collection, a questionnaire prepared by the 
researcher to investigate the level of knowledge about the 

diagnosis and treatment of wide QRS tachycardias, including 
demographic data, was used. Consisted of a total of 19 
questions it was aimed at determining rhythm recognition 
and appropriate treatment methods, as well as socio-
demographic data including gender, age, high school 
graduation, working years, participation in advanced life 
support (ALS) education, and in adult simulation training. 
The data were collected through face-to-face interviews. 
There were one missing data about high school graduation 
in one of the questionnaire ; however, the participant was 
not excluded as this missing data did not affect study results. 
Statistical Analysis 
The SPSS version 20 software was used for the data analysis. 
Descriptive statistics were used in the distribution of the 
demographic characteristics, and the T-test and the ANOVA 
were used to analyze the differentiation of the knowledge 
levels according to the demographic characteristics in wide 
QRS complex tachycardias. Bonferroni, a posthoc test, was 
used to determine the differentiating groups in ANOVA. The 
analyses of the answers given to each question were made 
with frequency and percentage distributions as descriptive 
statistical methods. The significance level for all statistics 
was taken as p<0.05. 
Ethical Considerations 
Approval was obtained from Konya Provincial Directorate of 
Health (protocol number: 94723667-806.01.03) and ethics 
commiƚƚĞĞ� ĂƉƉƌŽǀĂů� ǁĂƐ� ŽďƚĂŝŶĞĚ� ĨƌŽŵ� <ŽŶǇĂ͕� ^ĞůĕƵŬ�
University Non-interventional Clinical Researches Ethics 
Committee with the decision number 2018/30 and and date 
of 17/01/2018. Written informed consents were obtained 
from all participants. 
 
Results 
Out of 140 paramedics, 56.4% were women, 36.4% were 
between the ages of 18-25, 52.1% were Vocational School of 
Health (VSH) graduates and 52.9% had 6-10 years of 
professional experience. The majortiy (97.9%) of the 
participants had received ALS training previously, and 42.9% 
had received this training 3-5 years ago, 70.7% of them had 
participated in the simulation training and 53.6% of them 
had received this training 0-2 years ago (Table 1). 
When the relationship between the age, type of high school 
graduated from, professional seniority, and simulation 
training variables and the mean score of the wide QRS 
tachycardia knowledge level questionnaire was examined, it 
was seen that those with the highest average scores were 
paramedics aged 31 and over. It was found that the total 
mean score of the knowledge level questionnaire differed 
according to the age variable and this difference was found 
to be significant (p<0.05). It was observed that the significant 
difference was between groups A and C defined in the table 
(Table 2). 
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It was determined that the mean total score differed 
according to the high school graduated from, this difference 
was statistically significant and that the mean scores of 
graduates of VHS were higher (p<0.05) (Table 2). 

When the mean score of the participants according to the 
professional seniority variable was examined, it was seen 
that those with the highest mean score had professional 
seniority of 10 years or more. It was found that the total 
mean score of the knowledge level questionnaire differed 

according to the variable of professional seniority and that 
this difference was statistically significant (p<0.05). It was 
observed that there was a significant difference between the 
A, C, and B, C groups (Table 2). 
When the years of paramedics receiving simulation training 
were examined, it was seen that those with the highest 
mean score had received this training 3-5 years ago. It was 
found that the total mean score of the knowledge level 
questionnaire differed according to the variable of the 
number of years of receiving the simulation training and this 
difference was statistically significant (p<0.05). It was 
observed that a significant difference was between the B and 
the C groups. Since there were no paramedics who received 
simulation training 6-8 years ago, they were not included in 
the analysis (Table 2). 
The answers given by the paramedics to the questions 
regarding the diagnosis and treatment of wide QRS complex 
tachycardias have been presented in Table 3. 
 
Discussion 
Providing and maintaining the vital functions of the patients 
who need emergency care and also rapid treatment, and 
stabilization of the patient is possible with well-planned 
emergency case management. Tachyarrhythmias that create 
a wide QRS complex can often reveal unstable findings and 
these places paramedics working in the field in a dynamic 
decision-making process. The fact that the pre-hospital 
emergency health services in our country are mainly 
provided by paramedics reveals the importance of this 
decision-making process even more. 
The present study is the first in the literature, investigating 
the knowledge level of paramedics in our country about 
wide QRS complex tachycardias. The study was planned in 
accordance with the guidelines of the American Heart 
Association (AHA) 2015 and the European Resuscitation 
Council (ERC) 2015. 
In our study, which was conducted to investigate the 
knowledge level of paramedics, an integral part of pre-
hospital emergency health care, 48.6% of the paramedics 
were found not to know the QRS duration of in a normal ECG, 
and 22.1% were found not to know the basic ECG knowledge 
including the definition of tachycardia. For paramedics, who 
have important duties and responsibilities such as ECG 
recording, monitoring, rhythm evaluation, electrical 
treatments including defibrillation and cardioversion, etc., 
having an insufficient level of knowledge of basic ECG 
information such as the definition of tachycardia and the 
QRS duration in a normal ECG is a significant cause for 
concern. 
In the study, the knowledge level about the diagnosis and 
treatment of wide QRS complex tachycardias was seen to 
increase as the age of paramedics increased. This may have 
resulted from more professional experience and more  

Characteristics Number (n) Percent (%) 

Gender  

Female 79 56.4 

Male 61 43.6 

Age 

18-25 years 51 36.4 

26-30 years 45 32.1 

31 years and above 44 31.4 

Graduation status 

Vocational School of Health 

(VSH) 
73 52.1 

Other 66 47.1 

Professional seniority 

0-5 years 37 26.4 

6-10 years 74 52.9 

10 years and above 29 20.7 

Status of receiving ALS 

No  3 2.1 

Yes  137 97.9 

0-2 years ago 52 37.1 

3-5  years ago 60 42.9 

6-8  years ago 23 16.4 

9 years of more 2 1.4 

Status of receiving simulation training  

No  41 29.3 

Yes  99 70.7 

0-2  years ago 75 53.6 

3-5  years ago 22 15.7 

6-8  years ago 0 0 

9 years or more 2 1.4 

Table 1. Socio-Demographic Characteristics 
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practice with increasing age. When the knowledge levels of 
the paramedics were analyzed according to the professional 
seniority variable, it was seen that the mean score of the 
paramedics from the survey increased as the professional 
seniority increased. In the rhythm recognition study 
conducted by Hoyle et al. (8) with emergency medicine 
trainees, participants with higher professional seniority were 
more successful than those with lower seniority. It is thought 
that the higher success of paramedics aged 31 and over and 
paramedics with a working year of more than 10 years may 
be due to their professional seniority and related 
professional experience. 
 In our study, the mean total scores of graduates of VHS 
participants were seen to be higher than graduates from 

other schools. Priority was given to those who had 
graduated from the emergency medical technician (EMT) 
department of VHSs until 2016 in transitioning to paramedic 
programs of universities. EMTs need to take courses on pre-
hospital emergency health services during their high school 
education in terms of providing basic education for 
paramedic training. It is thought that this situation positively 
affects the knowledge level of paramedics originating from 
EMTs. 
Sudden cardiac death is an important condition seen in one 
of every 3 patients. Fatal arrhythmias including VT, VF, and 
Torsades de Pointes (TdP) are responsible for 80-85% of 
ƚŚĞƐĞ�ĚĞĂƚŚƐ͘�/Ŷ�ƚŚĞ�ƐƚƵĚŝĞƐ�ŽĨ��Ĩŝů�ĂŶĚ�dƺƌĞŶ�;ϵͿ�ĂŶĚ��ƌŽĐĞƚƚŝ�
and Thompson (10), it was reported that incorrectly  

Age Groups n X Ss F P Significant difference 

18-25 years 51 0.47 0.15 3.46 0.003 A,C 

26-30 years 45 0.55 0.19    

31 years and above 44 0.57 0.21    

Total 140 0.53 0.19    

A: 18-25 years, B: 26-30 years, C: 31 years and above 

Graduation  n X Ss F P  

VSH 73 0.56 0.18 2.33 0.002  

Other  66 0.49 0.19    

 

Professional seniority n X Ss F P Significant difference 

0-5 years 37 0.47 0.18 8.02 0.000 A,C, B,C 

6-10 years 74 0.51 0.17    

10 years and above 29 0.65 0.19    

Total 140 0.53 0.19    

A: 0-5 years, B: 6-10 years, C: 10 and above 

Year of receiving simulation training  n X Ss F P Significant difference 

Not received 41 0.54 0.14 3.78 0.001 B,C 

0-2 years ago 75 0.49 0.20    

3-5  years ago 22 0.64 0.18    

6-8  years ago 0 0 0    

9 years or more 2 0.50 0.00    

Total 140 0.53 0.19    

A: Not receiving training, B: Receiving training 0-2 years ago, C:  Receiving training 3-5 years ago, D:  Receiving training 9 years ago or 

more 

Table 2. Relationship Between Age, High School Graduation, Professional Seniority, Year of Receiving Simulation Training And Knowledge 

Level About Wide QRS Complex Tachycardia 
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Questions about diagnosis and treatment 

of wide QRS complex tachycardias  

Correct 

n(%) 

Incorrect 

n(%) 

Definition of tachycardia  109 (77.9) 31 (22.1) 

Duration of QRS on normal ECG 72 (51.4) 68 (48.6) 

Recognition of VT  90 (64.3) 50 (35.7) 

Treatment of pVT  96 (68.6) 44 (31.4) 

Treatment of stable VT 87 (62.1) 53 (37.9) 

Treatment of unstable VT  61 (43.6) 79 (56.4) 

Recognition of WPW  28 (20) 112 (80) 

Recognition of aberrant conduction SVT  84 (60) 56 (40) 

Treatment of aberrant conduction stable 

SVT  
80 (57.1) 60 (42.9) 

Treatment of aberrant conduction 

unstable SVT 
50 (35.7) 90 (64.3) 

Recognition of TdP  107 (76.4) 33 (23.6) 

Treatment of pulseless TdP  74 (52.9) 66 (47.1) 

Treatment of unstable VT  90 (64.3) 50 (35.7) 

Table 3. Answers Of Paramedics to The Questions About Diagnosis And 

Treatment Of Wide QRS Complex Tachycardias  

interpreted ECGs at the emergency unit could lead to 
clinically important side effects. Therefore, paramedics 
working in pre-hospital emergency health services should 
have information about recognizing the ECG findings of 
arrhythmia and applying antiarrhythmics and electrical 
treatments. The fact that 22.1% of the paramedics did not 
know the definition of tachycardia and 48.6% did not know 
the normal duration of the QRS complex suggests the lack of 
information based on the ECG and the time calculation on 
ƚŚĞ���'�ƉĂƉĞƌ͘� /Ŷ�ƚŚĞ�ƐƚƵĚǇ�ŽĨ�PǌŦƔŦŬ�Ğƚ�Ăů͘� ;ϭϭͿ�ĐŽŶĚƵĐƚĞĚ�
with EMTs and paramedics, 31.2% of paramedics answered 
the question about the ECG paper incorrectly. When the 
results of the study were examined, it was seen that most of 
the paramedics had given wrong answers to the questions in 
which their basic ECG knowledge levels were questioned. In 
a study conducted by Zhang and Hsu (12) with nurses, the 
authors investigated the effect of ECG training on ECG 
interpretation knowledge and stated that increasing the 
level of ECG knowledge depended on continuous learning 
and practical applications. 
In the literature, 99.8% of paramedics diagnosed VT in the 
study of McManus et al. (13), 95.9% in the study of Hale et 
al. (14), and 77% in the study of Jablonover et al. (15). In our 
study, 64.3% of the participants were found to diagnose the 
VT rhythm and this difference has been suggested to result 

from the longer training duration of paramedics in other 
countries and the different education and experiences. 
In our study, 68.6% of the participants knew that 
defibrillation is required in the treatment of pulseless 
ventricular tachycardia (pVT) and the proper energy level. In 
ƚŚĞ�ƐƚƵĚǇ�ŽĨ��ŬŦůůŦ�Ğƚ�Ăů͘�;ϭϲͿ͕�ϲϳ͘Ϯй�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ǁĞƌĞ�
seen to recognize the shockable rhythm and applied 
defibrillation at the correct rhythm, while 32.8% did not 
recognize the shockable rhythm. In the study of Passali et al. 
(17) evaluating the knowledge and experience of nurses and 
physicians on basic and advanced life support, it was stated 
that approximately 68% of the participants knew the 
shockable rhythm requiring defibrillation and 48% knew the 
appropriate energy level for defibrillation. In our study, the 
rate of those who know that defibrillation would be 
performed in the case of pVT and the correct energy level 
was similar to other studies in the literature. 
Paramedics participating in the study were asked about the 
treatment of stable VT, of which the parameters of 
consciousness, blood pressure, and pulse were given. While 
the rate of those who knew that stable VT would be treated 
with amiodarone 300 milligram IV was 62.1%, the rate of 
those who gave the wrong answer to this question was 
37.9%. In the study of Fischer et al. (18), which compared the 
theoretical knowledge of physicians working in the pre-
hospital services according to their previous training, the 
rate of participants who knew the treatment of stable VT 
was 62.9%. 
In our study, there were two different questions about the 
treatment of unstable VT; in the first question, 
consciousness, pulse, and blood pressure parameters were 
given as unstable together with ECG image of VT and 43.6% 
of the participants gave a correct answer to this question. In 
the second question, a different ECG image of VT was given 
and vital parameters were not given as instability criteria, 
and the treatment of a patient who was unconscious and 
pulse could be obtained was asked.. Of the participants, 
64.3% were seen to answer this question correctly. Although 
the correct answers to the questions were the same, the rate 
of giving the correct answer to the question without vital 
parameters was higher. It is thought that the different 
instability criteria given in both questions were not fully 
known and that the use of different VT samples caused this 
situation. 
The participants were given the image of Wolff Parkinson 
White (WPW), a rhythm with a wide QRS complex included 
in the knowledge level questionnaire, and asked what the 
rhythm was. Only 20% of the participants could recognize 
the WPW rhythm. WPW rhythm was the most incorrectly 
answered rhythm in our study. In the rhythm recognition 
study conducted by Hale et al. (14) conducted with 
paramedics, 49% of the participants recognized WPW. In the 
rhythm recognition study conducted by Jablonover et al. 
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(15), 25% of the participants recognized WPW. In the study 
conducted by Hoyle et al. (8), 24% of the participants 
recognized WPW. In the rhythm recognition study 
conducted by Snyder et al. (19) with pediatric residents and 
interns, it was determined that one of the most frequently 
mistaken rhythms was WPW. As in other studies, the rate of 
awareness of WPW in our study was quite low. This may be 
because WPW is less common in the pre-hospital setting 
than other arrhythmias. 
The TdP image in the knowledge level questionnaire was 
given to the paramedics participating in the study and they 
were asked what the rhythm was. It was observed that 
76.4% of the participants recognized the TdP rhythm. When 
asked about the procedure to be performed in the patient 
who was unconscious and had no pulse in the treatment of 
TdP, 52.9% of the participants knew the defibrillation and 
energy level. In the rhythm recognition study conducted by 
Jablonover et al. (15), 82% of the participants recognized 
TdP. The fact that TdP has an easy-to-remember and unique 
appearance was thought to have contributed to its higher 
recognition rate compared to other rhythms in our study. 
The participants were asked about SVT with aberrant 
conduction, which creates a wide QRS complex and 60% of 
them recognized SVT with aberrant conduction and 40% 
answered it incorrectly. In the rhythm recognition study of 
Mencl et al. (20) conducted with paramedics, 65.3% of the 
participants recognized SVT. In the study of Morrison et al. 
(21) conducted with paramedics, investigating the reversal 
of paroxysmal SVT with adenosine treatment, the 
recognition rate of paramedics varied between 79% and 
95%. In the study of Goebel et al. (22) evaluating paroxysmal 
SVT diagnosed by paramedics out of the hospital between 
1993 and 2002, the recognition rate was found to vary 
between 59% and 95%. When the study questions were 
analyzed, the results of our study were found to be 
consistent with the literature. In another question, the 
participants were asked about the treatment of stable SVT 
with aberrant conduction, which creates a wide QRS 
complex. While the rate of those who knew that the 
treatment of stable SVT with aberrant conduction, which 
creates a wide QRS complex, would be done with adenosine, 
as in narrow regular SVT, was 57.1%, the rate of those who 
answered this question incorrectly was 42.9%. In a study by 
Brady et al. (23), the effectiveness of adenosine and 
verapamil treatment was evaluated in patients diagnosed 
with pre-hospital SVT. It was stated that 33% of the patients 
diagnosed with SVT had a rhythm recognition error, and 
adenosine was administered to patients with sinus 
tachycardia other than SVT and patients with different 
arrhythmias such as atrial fibrillation (AF), and none of these 
patients returned to sinus rhythm. In the study of Goebel et 
al. (22), it was observed that 5.4% of the rhythms treated 
inappropriately with adenosine were regular wide QRS 

tachycardias, and in the 10-year period, inappropriate 
adenosine use was detected in 20% of the patients due to 
misdiagnosis of PSVT. In a study by McCabe et al. (24), the 
clinical efficacy and safety of intravenous (IV) adenosine 
administration in the treatment of PSVT was evaluated, and 
it was observed that rhythm was misdiagnosed in 30% of the 
patients with a diagnosis of SVT. Adenosine treatment was 
administered in patients with the diagnoses of arrhythmias 
other than SVT and side effects developed due to incorrect 
treatment. In the study of Haynes (25), 2 deaths were 
reported due to inappropriate use of adenosine due to 
confusion of AF with PSVT. 
Another parameter investigated in our study was the 
treatment of an unstable SVT with aberrant conduction that 
produced a wide QRS complex. It was observed that 35.7% 
of the participants knew the cardioversion and energy level 
correctly, while 64.3% did not know the treatment to be 
applied in unstable SVT. In the simulation study by Khalil et 
al. (26) with the heading of the performance of emergency 
healthcare personnel in unstable SVT in pediatric and adult 
patients, it was observed that the participants included in 
the adult simulation recognized the signs of instability in an 
average of 40 seconds, and 50% of them knew the 
appropriate energy level for cardioversion. In the study of 
Goebel et al. (22), it was reported that paramedics were 
given training on the diagnosis and treatment of 
tachyarrhythmias, and rhythm recognition error and 
inappropriate use of adenosine were the lowest in the 10-
year period in which the training was given. In the study of 
Lee et al. (27) which compared traditional advanced life 
support course teaching and scenario-based performance-
based team training method, the scenario-based training 
group was found to be more successful in rhythm 
recognition than the traditional training group, and it was 
stated that a performance-oriented approach in advanced 
life support training may be a suitable option for university 
students. In the study of Kara et al. (28) conducted with 451 
participants, the importance of update of theoretical 
knowledge, feedback, simulation training, frequent practice-
oriented training, and certification was emphasized. 
 
Limitations 
The main limitation of this study was the small sample size 
and representing only one region in Turkey. It is thought that 
the results do not represent the general population since the 
non-probabilistic simple sampling method was used in the 
study. It is also possible that we had a selection bias when 
choosing ECGs that were particularly difficult to interpret. 
 
Conclusion 
The most important factors in the correct diagnosis and 
treatment of wide QRS complex tachycardias by paramedics 
working in the pre-hospital area include age, professional 
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seniority, type of high school graduation from, and scenario-
based simulation training. The fact that 22.1% of the 
participants did not know the basic information such as the 
definition of tachycardia and 48.6% of the participants did 
not know the QRS duration in a normal ECG shows that these 
rates were quite high in our study, which was conducted 
with a limited sample of 140 people. Furthermore, the 
accuracy level for the diagnosis and treatment of some 
critical arrhythmias such as unstable VT is very low. We also 
found that the knowledge level of paramedics on the 
diagnosis and treatment of wide QRS complex tachycardias 
was lower than expected. 
We consider that reinforcing subjects such as basic ECG, anti-
arrhythmic drug use, management of arrhythmias, and 
electrical therapy with scenario-based applications will 
contribute to the paramedics being better equipped both 
theoretically and practically during their university 
education and post-graduation. 
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Evaluation of ECG Recording Applications of Non-Physician Healthcare Workers Working in 
Emergency Departments 
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Azize Aydemir1  
 
ABSTRACT 

Aim: The aim of the study was to identify the right and wrong 
applications of non-physician healthcare workers working in the 
emergency department (ED) on the standard ECG method.  

Material and Methods: The study was conducted in the ED of 
two hospitals in Yozgat province. The data were collected in three 
stages, in which healthcare workers recording ECGs were observed, 
emergency medicine specialists evaluated each ECG recording, and 
the questionnaire on the ECG shooting method was applied. 

Frequency and percentage values in the descriptive statistics of the 
study and Pearson Correlation analysis were used to determine the 
relationship between variables. 

Results: There was no statistically significant relationship 
between healthcare workers' level of knowledge about recording 
ECG and the correct execution of the procedure (p>0.05). 
Emergency medicine specialists who interpreted the ECG reported 
that there was a situation that limited interpretation in nearly half 
of the ECG reports, which was due to the shooting error in 46% of 
them, and 22% of the ECG shootings were repeated. Chest 
electrodes were highly positioned incorrectly (100%-80%) in both 
theory and in practice. 

Conclusion: It was observed that there was no relationship 
between the knowledge of the healthcare professionals who 
recorded the ECG about the procedure and their behavior during 
the procedure, and there was at least one shooting error in almost 
half of the ECGs taken in the ED. 
Keywords: Electrocardiography, healthcare worker, emergency 
department, diagnosis 
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Introduction 
EDs are the departments where diagnosis, treatment and 
care services are carried out for health problems that occur 
unexpectedly (1)͘� �ĐĐŽƌĚŝŶŐ� ƚŽ� ƚŚĞ� ĐŽŵŵƵŶŝƋƵĠ� ŽŶ� ƚŚĞ�
application procedures and principles of ED services in 
Turkey, it is a must to admit all patients who apply to ED and 
to perform the necessary emergency care practices (2). It is 
reported that annual application to ED of the Ministry of 
Health hospitals is approximately 88 million people in Turkey 
(1). EDs, where emergency interventions are performed for 
many different diseases, are complex environments where 
unpredictable crowdedness takes place. 
Electrocardiography (ECG) is one of the most effective and 
inexpensive ways of diagnosing cardiovascular diseases 
(CVD), which increasing rapidly around the world, (3) in ED. 
In addition to being applicable for all patient groups, the ECG 
procedure is also highly preferred since it is a non-invasive 
procedure (4).   
It is important to perform ECG correctly in terms of detecting 
risky heart problems in the early period and making the right 
decision about the interventions to be performed for the 
patient (4). It has been reported that 17% to 24% of patients 
will have a different diagnosis after ECG recording 
performed with incorrect electrode positioning (5). Correct 
interpretation of an accurate ECG is indispensable for the 
diagnosis of life-threatening CVDs, rhythm disorders, and 
electrolyte changes (6). 

In this context, correct ECG shooting will provide the 
most important contribution to the interpreter in terms of 
detecting life-threatening cardiac pathologies (5). In the 
study, it was aimed to identify the right and wrong 
applications of non-physician healthcare workers working in 
ED on the standard ECG method. It is considered that the 
results of the study will contribute to the prospective 
planning of emergency care practices and to increase the 
level of patient satisfaction by providing better quality 
emergency health services.  
 
Material and Methods  

36 non-physician healthcare workers who worked in the 
adult ED in Yozgat City Hospital and took ECGs and 14 
healthcare workers who worked in the emergency 
department of Yozgat Bozok University Training, Research 
and Application Hospital and took ECGs constituted the 
sample of the study. All non-physician healthcare workers 
who took ECGs in the ED of both hospitals were included in 
the study, and the study was conducted with 50 (100%) 
individuals. In addition, a total of six emergency medicine 
specialists working in the emergency departments of both 
hospitals contributed to the research. The study was 
conducted in three stages, which consisted of observing the 
ECG recording process, evaluating the ECG recording, and 

measuring the level of knowledge. The observations of 150 
ECG recordings taken during the observation and 
interpreted by emergency medicine specialists were 
included in the study. In order not to cause bias in the 
research, the observer and the ECG interpreter are 
independent from each other.  
Data Collection Tools 
The observation form developed by the researcher in 
accordance with the literature (5,7,8), the questionnaire 
form, and the evaluation form in which the opinions of 
emergency medicine specialists who evaluated the ECG 
report were determined were used as the data collection 
tools. One of the questions of the questionnaire was related 
to the placement of chest (precordial) electrodes in the 
correct anatomical region, and the participants were asked 
to either mark the image or match the correct anatomical 
regions of the V1-V6 electrodes. All participants (50) 
ƉƌĞĨĞƌƌĞĚ� ƚŽ�ŵĂƌŬ� ƚŚĞ� ǀŝƐƵĂů͘� dŚĞ� භ� ƐǇŵďŽů�ǁĂƐ� ƵƐĞĚ� ĨŽƌ�
marking and it was indicated that the name of each sign (V1-
V6) should be written. Image (Figure 1) was a front view of 
the rib cage, sternum, and clavicles. The forms were 
reproduced from a single copy in order to mark on the 
picture with the same dimensions in all questionnaire forms. 
A survey scale picture drawn on copy paper consisting of 
squares with 1mm horizontal and 1mm vertical dimensions 
was used to create frequency maps that will accurately 
reflect the markings. Thus, the coordinates of the locations 
marked by the participants for each electrode were 
determined and transferred to the frequency maps for V1-
V6.  

 
Figure 1. Chest anatomy 

 

Evaluation of Data 
The data obtained from the study were evaluated using the 
SPSS 20.0 package program in the computer environment. 
Frequency and percentage values were used in the 
descriptive statistics of the study. Whether there was a 
statistically significant relationship between the two 
variables of the study was identified by Pearson Correlation 
analysis. 
Ethical concerns  
The approval of Yozgat Bozok University Faculty of Medicine 
Clinical Research Independent Ethics Committee 2017-KAEK-
189_2019.02_20, and the written permissions from Yozgat 
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Health Directorate and the administrative unit of the 
hospital, where the study would be conducted, were 
obtained before the study (92198657-771). Written and 
verbal informed consent was obtained from the participants 
prior to data collection for the study, which was conducted 
in accordance with all human research standards under the 
Declaration of Helsinki. 
Limitations of the Research 
The limitation of this study is that it was not determined 
whether the interpretations of the Emergency Medicine 
specialists who evaluated the ECG were compatible with 
each other. 
Results 
Socio-demographic and working characteristics of the 
participants 
Table 1 presents the distribution of the socio-demographic 
and working characteristics of the 50 healthcare workers 
who participated in the study and took ECGs. It was 
determined that while 68% of the non-physician healthcare 
workers who participated in the study were female, 58% of 
them were married, 46% of them were between the ages of 
22-27, and 44% of them had working experience in the ED 
for more than 5 years. Furthermore, it was found that while 
52% of them had bachelor's degree, 30% of them were high 
school graduates, and 18% of them had associate degree, 
60% of them were nurses, 40% of them were emergency 
medical technicians, 84% of them worked in shifts, and 58% 
of them did not receive in-service training on ECG shooting 
(Table 1). 

Introductory characteristics of non-physician healthcare 
workers n % 

Gender  
Male  16 32 
Female  34 68 

Marital status Married 29 58 
Single 21 42 

Age  

22-27 years 23 46 
28-33 years 9 18 
34-39 years 16 32 
40-43 years 2 4 

Years of working in the 
emergency department 

6 months-1 year 
16 32 

2-4 years 12 24 
5 years and more 

22 44 

Educational level 
High school 15 30 
Associate degree 

9 18 

Undergraduate 26 52 

Title 

Nurse 30 60 
Emergency medicine 
technician 20 40 

Work shedule 
Shift 42 84 
Only night 6 12 
Only daytime 

2 4 

Receiving in-service training on 
ECG shooting 

Received 21 42 
Did not receive 

29 58 

Table 1. Distribution of socio-demographic and working characteristics of 
healthcare workers shooting ECG 

 

Comparison of the observations during the ECG procedure 
and the responses to the questionnaire 
The distribution of the healthcare workers' responses to the 
questions regarding ECG shooting prepared in line with the 
guidelines of the Society for Cardiological Science and 
Technology (SCST), and the results obtained by observation 
is presented in Table 2. It was observed that the tendency to 
correct behavior was low (2%) although  more than half of 
the participants (74%) knew that hands should always be 
washed before the procedure before ECG shooting (1-7 
items), and wearing gloves before the procedure was 
preferred instead of hand washing. Contrary to eight people 
who thought that the chest hair should be shaved before the 
procedure if necessary in male patients, the procedure was 
not performed. Although more than half of the participants 
(58%) knew that the metal objects on the patient should be 
removed in all cases, the procedure was never applied 
during the shooting. Among the participants, it was found 
that those who believed that the patient should be informed 
before the procedure (74%) were more than those who 
informed the patient during the shooting (42%). It was 
observed that 28% of the participants received patient 
consent before the procedure, which was compatible with 
those who thought that patient consent should be obtained 
before the procedure (28%). It was determined that the 
most attentive behavior of all ECG practitioners in the pre-
procedure period was to protect the patient's privacy (90%) 
(Table 2). 
During the ECG shooting procedure (Items 8-14), it was 
observed that the tendency to exhibit correct behavior for 
positioning the hand-foot electrodes on the correct limb 
(100%), placing hand-foot electrodes two to three fingers 
above the wrist (88%), ensuring full contact of the electrodes 
with the attached area (84%), and enabling patients to rest 
(52%) was higher compared to other procedure steps. 
However, it was observed that ECG practitioners' tendency 
to exhibit correct behavior for positioning the hand-foot 
electrodes (6.7%) of the patients with tremor higher was 
very low. None of the participants used gel to increase the 
conductivity of the electrodes, they generally used alcohol 
to increase the conductivity. Furthermore, it was observed 
that the behavioral tendency to position the chest 
(precordial) electrodes in the correct anatomical region 
(20%) was quite weak. It was determined that the results of 
the correct anatomical region markings on the picture in the 
questionnaire (Figure 2) were similar to the observation 
results (Table 2). 
After the end of the ECG procedure (15-20 items), although 
it was generally accepted (94%) among the participants that 
the patient should be informed that the procedure was over, 
it was observed that the procedure was performed by 20%. 
Although alcohol was applied to the patients instead of 
conductive gel, it was found that they were not helped at all  
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Procedure Steps 
Questionnaire Observation Test 

I agree 
Should be performed 

occasionally 
I disagree Performed 

Did not 
perform r p 

Questions n (%) n (%) n (%) n (%) n (%) 
1. Every patient should be informed 
about the procedure 

37 (74) 13 (26) 0 (0,0) 21 (42) 29 (58) 0,042 0,770 

2. Patient consent should be obtained 14 (28) 21 (42) 15 (30) 14 (28) 36 (72) -0,159 0,270 
3. Patient privacy should be ensured 50 (100) 0 (0,0) 0 (0,0) 45 (90) 5 (10) _ _ 
4. Hands should be washed before the 
procedure 

37 (74) 7 (14) 6 (12) 1 (2) 49 (98) -0,128 0,374 

5. Room temperature should be 22-24 
ºC 

27 (54) 20 (40) 3 (6) 50 (100) 0 (0,0) 0,113 0,435 

6. Men's chest hair should be shaved if 
necessary 

8 (16) 26 (52) 16 (32) 0 (0,0) 61(100) -0,075 0,605 

7. It is ensured that the patient removes 
metal items/the patient's metal items 
are removed 

29 (58) 17 (34) 4 (8) 0 (0,0) 50 (100) _ _ 

8. The patient should be rested before 
the procedure 

36 (72) 14 (28) 0 (0,0) 26 (52) 24 (48) -0,153 0,288 

9. Hand-foot electrodes should be 
placed on the wrists with a distance of 3 
fingers. 

40 (80) 10 (20) 0 (0,0) 44 (88) 6 (12) - 0,185 0,199 

10. Hand-foot electrodes should be 
placed higher in people with tremor 

19 (38) 25 (50) 6 (12) 1 (6,7) 14 (93,3) -0,024 0,867 

11. Electrodes should be placed after 
applying gel. 

19 (38) 22 (44) 9 (18) 0 (0,0) 50 (100) _ _ 

12. Correct electrode placement in the 
hand-foot area 

50 (100) 0 (0,0) 0 (0,0) 50 (100) 0 (0,0) _ _ 

13. The full contact of the electrodes 
with the body should be ensured 

50 (100) 0 (0,0) 0 (0,0) 42 (84) 8 (16) _ _ 

14. Electrodes should be attached to the 
correct area in the chest area 

49 (98) 1 (2) 0 (0,0) 10 (20) 40 (80) 0,071 0,622 

15. The patient's name and surname 
should be written on the ECG report. 

49 (98) 1 (2) 0 (0,0) 43 (86) 9 (18) -0,053 0,716 

16. Date and time information should 
be written on the ECG report 

40 (80) 9 (18) 1 (2) 38 (76) 12 (24) -0,065 0,653 

17. The patient should be informed that 
the procedure is over. 

47 (94) 3 (6) 0 (0,0) 10 (20) 40 (80) -0,101 0,486 

18. It is necessary to help cleaning the 
gel residues on the skin 

33 (66) 14 (28) 3 (6) 0 (0,0) 50 (100) _ _ 

19. ECG machine, cables and electrodes 
should be cleaned at the end of the 
procedure 

38 (76) 11 (22) 1 (2) 1 (2) 49 (98) 0,077 0,595 

Table 2. Distribution of non-physician healthcare workers' responses to the questions about ECG shooting, and the results obtained by observations 

to dry their skin. It was observed that cleaning (2%) of the 
ECG machine and its apparatus was almost never applied. 
According to the Pearson Correlation analysis, it was 
observed that there was no statistically significant 
relationship between healthcare workers' level of 
knowledge about accurate recording of ECG and their 
practical applications (p> 0.05) (Table 2).  
Questionnaire and observation results on the correct 
positioning of the limb and chest electrodes 
In the study, it was a remarkable result that the tendency to 
place the chest electrodes in the correct anatomical region 
was very low. Therefore, this subject was examined in detail 
within the scope of the study. The results on the 
questionnaire responses of healthcare workers performing 
ECG shooting on the correct positioning of the limb and 
chest electrodes, and the observations are presented in 
Table 3.   

It was determined that both the questionnaire (100-96%) 
and observation (100-98%) results of the limb electrodes 
were similar and that the application was carried out 
correctly at a very high rate. However, the questionnaire 
results on the positioning of the chest (precordial) electrodes  
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Questionnaire response Observation 

Limb Derivations 
Correct region 

n (%) 

Wrong region 
n (%) 

Total 
n (%) Correct region 

n (%) 

Wrong region 
n (%) 

Total 
n (100) 

Right arm 50 (100) 
0 (0,0) 

50 (100) 
150 (100) 0 (0,0) 

150 (100) 

Left arm 50 (100) 
0 (0,0) 

50 (100) 
150 (100) 0 (0,0) 

150 (100) 

Right leg 48 (96) 
2 (4) 

50 (100) 149 (98) 
1 (2) 

150 (100) 

Left leg 48 (96) 
2 (4) 

50 (100) 149 (98) 
1 (2) 

150 (100) 

Chest Derivations 
V1 red 

0 (0,0) 50 (100) 
50 (100) 

83 (55,3) 67 (44,7) 
150 (100) 

V2 yellow 
0 (0,0) 50 (100) 

50 (100) 
82 (54,7) 68 (45,3) 

150 (100) 

V3 green 
0 (0,0) 50 (100) 

50 (100) 
54 (36,0) 96 (64,0) 

150 (100) 

V4 brown 6 (12) 
44 (88) 

50 (100) 
102 (68,0) 48 (32,0) 

150 (100) 

V5 black 7 (14) 
43 (86) 

50 (100) 
101 (67,3) 49 (32,7) 

150 (100) 

V6 purple 9 (18) 
41 (82) 

50 (100) 
104 (69,3) 46 (30,7) 

150 (100) 

Table 3. Comparison of the questionnaire and observation results on the correct positioning of the limb and chest electrodes 

in the correct anatomical regions and the observed behavior 
regarding the procedure were found to be applied 
incorrectly at very high rates. The frequency maps created 
as a result of the responses of all participants to the 
questionnaires regarding the placement of electrode are 
presented in Figure 2. 
It was observed that the healthcare workers who performed 
ECG shooting positioned the chest electrodes V1, V2 and V3 
on the 100% wrong anatomical region on the visual given in 
the questionnaire. Furthermore, it was also found that 
incorrect anatomical regions were marked for the position 
of the chest electrodes V4 (84%), V5 (86%) and V6 (82%). It 
was determined that the tendency to position the chest 
electrodes (V1-V6) in the wrong anatomical regions during 
the observed ECG shootings was high (80%) but more 
optimistic than the questionnaire results.  
Results on the Evaluation of the ECG report by the Emergency 
Medicine specialist 
Table 4 shows the distribution of the evaluations of the 
emergency medicine specialists, who evaluated the ECG 
report, regarding the effect of the shooting procedure on the 
interpretation. It was indicated that there were images that 
limited interpretation in nearly half of the ECG reports (48%), 
which was due to the shooting error in 46% of them, and 
accordingly, the doctors decided to repeat 22% of the ECG 
shootings. Nevertheless, the observer found that 6.7% of the 
procedure was repeated during the ECG shooting. 
 
Discussion 
In this study, it was found that non-physician healthcare 
workers in the ED had correct information about 10 steps 
out of 20 procedures according to the guideline on ECG 
shooting approved by SCST, and the behavior during the 

procedure was compatible. However, it was determined that 
the correct behavior tendency was inconsistent despite 
having the correct information about the nine procedure 
steps. In their study, Fordyce et al. (2003) investigated errors 
in the intensive emergency department setting, and the 
result of the study was consistent with the fact that the 
errors related to diagnostic studies were among the most 
common and reported errors with by 22% (9), which was 
considered to be due to the fact that the ECG shooting 
procedure was learned through the master-apprentice 
relationship and that sufficient time cannot be allocated to 
the patient since the number of ED employees was not 
sufficient to meet the intense admissions (10).  

Clinical Doctor's Evaluation 

Clinical Doctor's Decision 

Yes  
n (%) 

No 
n (%) 

Total  
n (%) 

Presence of a condition that limits 
ECG interpretation 

72 (48) 78 (52) 150 (100) 

Presence of shooting error that 
prevents ECG interpretation 

69 (46) 81 (54) 150 (100) 

Repeating the ECG recording 33 (22) 117 (78) 150 (100) 
Repeating the procedure during 
ECG recording 

10 (6,7) 140 (93,3) 150 (100) 

Table 4. Distribution of specialist doctors' evaluations for the ECG report 

 
The applications such as shaving the chest hair of male 
patients (61),  removing metal objects on the patient before 
the procedure, and placing the electrodes after applying the 
gel, that were determined in accordance with SCST's 
recommendations (7) in order to obtain a clear image in the 
advisory ECG recordings, were never performed. It was 
observed that only one of the patients with tremor (15) had 
the hand-foot electrodes positioned higher. This result is 
consistent with the evaluations of emergency medicine 
specialists, who stated that there was a situation that 
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prevented the interpretation of the ECG recording in more 
than half of the recordings (Table 4).  
Hand washing and cleaning the ECG machine after each 
procedure, which are among the measures to prevent 
hospital infections, were almost never performed. In their 
study, Kesapli et al. (2004) evaluated handwashing habits in 
EDs and found that healthcare workers washed their hands 
by 20.8% after total contact (11). In their study,  Barnsley et 
al. (2004) evaluated the clinical skills of young healthcare 
workers and reported that the most common types of errors 
were observed in sterile or aseptic technique areas (12). In 
all three studies, the use of sterile or aseptic techniques by 
healthcare workers was very low. It is observed that these 
results are inconsistent with the infection prevention 
recommendations recommended in the SCST guideline (7). 
The fact that gloves are worn before each procedure and 
that the procedure is not an invasive procedure creates false 
confidence in infection prevention among healthcare 
workers.  
In this study, a limited number of procedures regarding 
patient rights, such as informing the patient before the 
procedure, informing the patient that the procedure is over, 
and obtaining patient consent (7), were performed, which 
indicated that healthcare workers working in ED had a 
negative behavior tendency in terms of providing quality 
service based on patient rights. Considering the results of 
the questionnaire, it is understood that healthcare workers 
had a high level of knowledge on these issues. The result led 
to the opinion that the level of knowledge determined by 
questionnaire studies was an insufficient indicator in terms 
of providing evidence that the application was performed 
correctly.  
It was determined that the tendency to place the chest 
electrodes (V1-V6) in the wrong anatomical region during 
ECG shootings was high, but it was more optimistic than the 
questionnaire results. It was thought that this difference was 
due to the fact that the observer considered the obvious 
errors (electrodes positioned 5-10 cm away from the correct 
area) as incorrect application. It was ironic that more than 
half of the participants positioned the chest electrodes 
correctly during the procedure, but they chose the wrong 
position for almost all electrodes in the questionnaire. The 
fact that imaging is obtained on the ECG machine, regardless 
of the correct or incorrect position of the electrodes, leads 
to the perception that the procedure is performed correctly 
among healthcare workers, and they naturally assume that 
they have positioned the electrodes correctly.  
Identifying the greatest field effect in the anterior part of the 
left ventricle of the heart is possible by positioning the V2 
electrode in the 4th intercostal space, to the left of the 
sternum. In the literature, it is reported that the effect of the 
left ventricle will decrease in the image of the V1 electrode 
positioned higher (5,13). The questionnaire results of this 

study showed that none of the participants positioned the 
V1, V2, and V3 electrodes in the correct region. However, it 
was observed that the 1st and 2nd intercostal spaces were 
mostly preferred for the positioning of V1 and V2, and that 
the electrodes were positioned higher by 44.7% (V1) and 
45.3% (V2) during the procedure. In their study, Bond et al. 
(2012) found that practitioners positioned the V2 electrode 
incorrectly by 17% to 24% (5). Medani et al. (2018) reported 
in their study that the most common mispositioning was too 
high placement of V1 and V2 electrodes (8). Furthermore, 
Khunti (2014) found that the tendency to place the V1-V2 
electrodes incorrectly was high (14). The results of all three 
studies are similar to the results of this study. 
In the present study, it was determined that wrong place was 
determined in the questionnaire for the V3 electrode 
location by 100% and that the participants made this mistake 
during the procedure by 82%. With the questionnaire, it was 
also determined that the tendency to place the V4 (88%), V5 
(86%) and V6 (82%) electrodes incorrectly was high. Kanie et 
al. (2014) reported that 2 cm deviation from standard chest 
electrode placement led to significant changes in the QRS 
complex in descending order in the V2, V3, V1 and V4 
derivations (15). Therefore, according to the results of this 
study, it is considered that incorrect positioning of V1, V2, V3 
and V4 electrodes may lead to misdiagnosis.   
In the study, it was found that the chest electrode 
configurations were highly misplaced in the EDs of both 
hospitals, which may result in two negative situations for the 
patients. The first one is the delay of the patient's diagnostic 
procedures and the possibility of administering some 
unnecessary treatments to the patient (16). The second one 
is the possibility of applying cardiac catheterization to the 
patient with a high risk of morbidity and mortality (16). 
 
Conclusion 
It was found that there was no relationship between the fact 
that the non-physician healthcare workers in the ED chose 
the right application in the questionnaire prepared in line 
with the SCST-approved ECG procedure guide, and the 
correct application in practice. It was observed that 
healthcare workers applied the configuration of the chest 
electrodes incorrectly, especially the V1-V2-V3 electrodes 
were placed in the wrong anatomical region. Such studies 
can guide the identification of other clinical applications and 
interventions that are performed/not performed correctly in 
practice.  
 
Based on the results of the study, it is recommended to 
provide healthcare workers with periodic in-service training 
on ECG shooting, interpretation and correct positioning of 
chest electrodes, to use a separate and special area for ECG 
shooting in order to reduce the factors that limit the 
obtaining of clear images from the ECG of the female and 
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male population, and to employ healthcare workers with 
cardiology clinical experience in these areas if possible for 
ECG shooting. 
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Investigation of the Presence of QT Dispersion and its Relationship with Electrolyte 
Imbalance in Patients with Acute Kidney Injury 
Akut Renal zĞƚŵĞǌůŝŒŝ� KůĂŶ� ,ĂƐƚĂůĂƌĚĂ� Yd� �ŝƐƉĞƌƐŝǇŽŶ� sĂƌůŦŒŦŶŦŶ� vĞ� �ůĞŬƚƌŽůŝƚ� �ĞŶŐĞƐŝǌůŝŒŝ� ile 7ůŝƔŬŝƐŝŶŝŶ�
�ƌĂƔƚŦƌŦůŵĂƐŦ 
�ŐĞŵĞŶ�EŽǇŦŶ1 ͕�zĞƔŝŵ�7ƔůĞƌ2 , Halil Kaya2 ͕�DĞůŝŚ�zƺŬƐĞů2  
 
ABSTRACT 

Aim: This study aims to investigate the relationship between QT 
dispersion and electrolyte imbalance in patients with acute kidney 
injury (AKI), and whether QT dispersion is associated with the 
severity of AKI. 

Material and Methods: A total of 400 patients over the age of 
18 presenting to a tertiary emergency department over a 3-month 
period were prospectively examined. While 200 of the participants 
were diagnosed with AKI, 200 were in the control group. Presence 
of QT dispersion, potassium values, age and sex data, and blood 
urea nitrogen (BUN) /Creatinine (Cr) ratio parameters were 
examined and comparisons were made. 

Results: The mean age of patients diagnosed with AKI was 
ϱϱ͘ϵцϭϲ͘ϳ�ǇĞĂƌƐ͕�ǁŚŝůĞ� ŝƚ�ǁĂƐ� ϱϰ͘ϴцϭϴ͘Ϯ� ŝŶ� ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͘�Yd�
dispersion was significantly higher in the AKI group (p<0.001). 
tŚŝůĞ�ƚŚĞ�ƉŽƚĂƐƐŝƵŵ�ǀĂůƵĞ�ǁĂƐ�ϰ͘ϵцϬ͘ϴ�ŵ�Ƌͬ>�ŝŶ�ƚŚĞ��</�ŐƌŽƵƉ�ǁŝƚŚ�
Yd�ĚŝƐƉĞƌƐŝŽŶ͕�ŝƚ�ǁĂƐ�ϰ͘ϯцϬ͘ϱ�ŵ�Ƌͬ>�ŝŶ�ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ͘�WŽƚĂƐƐŝƵŵ�
values were significantly higher in AKI patients with QT dispersion 
(p<0.001). When patients with AKI were compared in terms of QT 
dispersion, no significant difference was found between age, 
gender, electrolyte imbalances, and BUN/Cr ratios. 

Conclusion: Age and gender are not predictive parameters for 
QT dispersion in patients. Hyperkalemia is significantly higher in AKI 
patients with QT dispersion. High BUN/Cr ratio is not a predictive 
parameter for the presence of QT dispersion in patients with AKI. 
The frequency of QT dispersion is high in AKI patients. We think that 
QT dispersion in AKI follow-up may help the clinician predict 
possible complications and mortality. 
Keywords: Emergency medicine, acute kidney injury, electrolyte 
imbalance, QT dispersion 
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Introduction 
Acute kidney injury (AKI) is a clinical picture with high 
mortality that results in the inability to remove urea and 
other nitrogenous waste products from the body due to the 
sudden loss of function in the kidney, and the deterioration 
of extracellular fluid volume and electrolyte content (1,2). 
Although the frequency of AKI varies according to age, it is 
less than 1% in the general population, 2-7% in hospitalized 
patients, and 5-30% in intensive care patients. While the 
mortality rate in uncomplicated AKI is 5-10%, it is between 
40-90% in patients hospitalized in the intensive care unit (2). 
When the literature is examined, QT dispersion has had 
prognostic importance and has been associated with 
electrolyte imbalance in the mortality related to kidney 
injury as well as sudden cardiac deaths in the last 20 years. 
The majority of the studies have been on patients with AKI 
who get or do not get renal transplant and dialysis treatment 
(1,2). It has been mentioned in a study that sudden 
ventricular arrhythmias are more common in patients with 
AKI receiving dialysis without a known history of cardiac 
disease and may be associated with electrolyte imbalance 
(3). Similarly, in a study on kidney transplant patients, QT 
dispersion, which is associated with sudden cardiac death, 
has been reported to be high in kidney transplant patients 
(4). 
Regardless of the etiology, AKI is a picture with high 
mortality due to many possible complications. Electrolyte 
imbalances, especially in the course of AKI, and the resulting 
cardiac complications are among the main causes of 
mortality. Considering the information that QT dispersion is 
common in AKI patients and has an effect on mortality, we 
aimed to investigate the frequency of QT dispersion in 
patients with AKI, whether there is a relationship between 
electrolyte imbalance and QT dispersion in the course of AKI, 
and whether QT value and QT dispersion is affected by the 
parameters that constitute risk factors for AKI, such as age, 
gender, and advanced age. In addition, we aimed to 
investigate whether BUN/Cr ratio, a predictor of prerenal 
AKI severity to be used in the evaluation of treatment 
response, is a parameter that affects the presence of QT 
dispersion in AKI. Finally, we tried to emphasize the 
importance of QT dispersion associated with cardiac 
mortality in predicting cardiac complications and lay 
groundwork for future studies regarding the relationship 
between cardiac mortality and QT dispersion in AKI. 
 
 
Material and Methods  
This study was conducted at the emergency department of 
ƚŚĞ� hŶŝǀĞƌƐŝƚǇ� ŽĨ� ,ĞĂůƚŚ� ^ĐŝĞŶĐĞƐ͕� �ƵƌƐĂ� zƺŬƐĞŬ� 7ŚƚŝƐĂƐ�
Training and Research Hospital with the approval of the 
clinical research ethics committee of the 2011-KAEK-25-

2019/03-21. We created the data through the Hospital 
Central Electronic Recording System. In this study, we 
prospectively examined patients over 18 years of age with a 
diagnosis of AKI who presented to the emergency 
department over a 3-month period. We excluded those 
under 18 years of age, whose voluntary consent could not be 
obtained, with a known history of cardiac conduction 
disorder, with a known history of electrolyte imbalance, with 
a history of drug use that may cause QT dispersion 
(antiarrhythmic, antiepileptic, antipsychotic, etc.), with a 
diagnosis of CNS disease or infection, with a diagnosis of 
congenital long QT syndrome, and with a diagnosis of 
hypothermia. Additionally, in this period, we excluded 16 out 
of 236 patients with AKI from the study because we could 
not properly measure their QT on the ECG, 18 were because 
of using drugs leading to QT dispersion, and 2 were due to 
the diagnosis of meningitis causing QT dispersion. 
We included 400 patients in the study, 200 of whom had AKI 
while 200 presented to the emergency department for any 
reason without a diagnosis of kidney failure. We evaluated 
the age, gender, presence of QT dispersion, potassium 
values, and BUN/Cr ratio of the patients in both groups. 
At least two physicians manually measured the max and min 
values of corrected QT in the ECG and evaluated by 
comparing and confirming the QTc measurements 
calculated for DII derivation by the Ge MAC 2000 12-lead 
ECG device. We used Bazet's formula to calculate corrected 
QT interval. We accepted the difference between QT max 
and min values as 50 ms and above based on the studies in 
the literature. 
The normal value for potassium was 3.5-5 mEq/L; we 
grouped values above 5 mEq/L as hyperkalemia, while we 
grouped values below 3.5 mEq/L as hypokalemia. We 
calculated the BUN/Cr ratio and took the20 ratios used to 
distinguish between prerenal and renal kidney injury as 
reference. We compared all data of the control group and 
AKI group, especially the presence of QT dispersion.   
Statistical analysis 
Data were analyzed with IBM SPSS Statistics 17.0 (IBM 
Corporation, Armonk, NY, USA) package program. Unless 
stated otherwise, results were considered statistically 
significant for p<0.05. However, Bonferroni Correction was 
performed to control for Type I error in all possible multiple 
comparisons. 
The Kolmogorov-Smirnov test was used to determine 
whether the distribution of continuous numerical variables 
was close to normal and whether the assumption of 
homogeneity of variances was met was investigated with 
Levene's test. Descriptive statistics were expressed as mean 
ц�ƐƚĂŶĚĂƌĚ�ĚĞǀŝĂƚŝŽŶ�;ŵŝŶŝŵƵŵ�ʹ maximum) for continuous 
numerical variables and number of cases and (%) for 
categorical variables. 
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The significance of the difference between the groups in 
terms of continuous numerical variables in which parametric 
test statistics assumptions were met was evaluated with the 
Student's t-test, while the significance of the difference in 
terms of continuous numerical variables in which parametric 
test statistics assumptions were not met was evaluated with 
Mann Whitney U test. When the expected frequency was 
below 5 in at least one of the 2x2 crosstabs, the categorical 
data were evaluated with Fisher's exact probability test 
whereas Chi-Square test with continuity correction was used 
when the expected frequency was between 5-25. Pearson's 
Chi-Square test was used in other cases. 
 
Results 
We evaluated AKI and control group data in the study. The 
ŵĞĂŶ�ĂŐĞ�ǁĂƐ�ϱϰ͘ϴцϭϴ͘Ϯ� ŝŶ� ƚŚĞ�ĐŽŶƚƌŽů�ŐƌŽƵƉ�ǁŚŝůĞ� ŝƚ�ǁĂƐ�
ϱϱ͘ϵцϭϲ͘ϳ�ŝŶ�ƚŚĞ��</�ŐƌŽƵƉ͘�dŚĞ�ƉŽƉƵůĂƚŝŽŶ�ŽĨ�patients over 
65 years old constituted 34.5% of the AKI group and 33% of 
the control group. There was no statistically significant 
difference between the control and AKI groups (p=0.531). 
When the gender distribution of the groups was examined, 
45.5% of the AKI group was male and 54.5% was female, 
while 44.5% of the control group was male and 55.5% was 
female. There was no statistically significant difference 
between the groups in terms of gender (p=0.751 and 
p=0.841). The data regarding the age and gender of the 
patients are given in Table 1. 

Age group n % 

18-40 68 20.2 

40-70 183 54.5 

71 and over 85 25.3 

Total 336 100 

Comorbidities n % 

DM 87 25.8 

HT 144 42 

CHF 12 3.5 

CVD 65 19.3 

CAD 27 8 

Other 57 16.9 

HT: hypertension, DM: Diabetes mellitus CAD: coronary artery disease, 
CHF:congestive heart failure, CVD: Cerebrovascular disease  

Table 1. Age groups and comorbidities 

 
In the study, the presence of QT dispersion was significantly 
higher in the AKI group than the control group (p<0.001). 
While 56% of the AKI group had QT dispersion, the 
dispersion rate was 26.5% in the control group. In addition, 
QT dispersion value and QT max level of the AKI group were 
statistically significantly higher than the control group 
(p<0.001 and p<0.001). While the QT max value in the 
ĐŽŶƚƌŽů�ŐƌŽƵƉ�ǁĂƐ�ϰϯϲ͘ϭцϯϵ͘ϯ�ŵƐ͕�ŝƚ�ǁĂƐ�ϰϱϴ͘ϲцϰϲ�ŵƐ�ŝŶ�ƚŚĞ�

AKI group. Although the QT min level of the AKI group was 
higher than the control group, there was no statistically 
significant difference between the groups (p=0.104). 
Potassium value was higher in the AKI group than the control 
group (p<0.001) (Table 2). 

Comorbidities With CIN Without CIN P value 

DM 9 78 0.096 
HT 13 131 0.111 

CHF 3 9 0.037 

CVD 2 63 0.272 
CAD 3 24 0.404 
BMI 26.05  26.85  0,74 
Height 167.50  167  0,991 
Weight 77  75  0,835 
HT: hypertension, DM: Diabetes mellitus CAD: coronary artery disease, CHF: 
congestive heart failure, CVD: Cerebrovascular disease 
Table 2. Data regarding CIN, Comorbidities, Height, Weight, and BMI  

 
As the presence of QT dispersion was more common in the 
AKI group, we made comparisons between the groups with 
and without QT dispersion within the AKI group.  
There was no statistically significant difference in terms of 
ŵĞĂŶ�ĂŐĞ͕�ĂĚǀĂŶĐĞĚ�ĂŐĞ�;шϲϱ�ǇĞĂƌƐͿ, and gender distribution 
(p=0.113; p=0.914 and p=0.991, respectively). There was no 
statistically significant difference according to Bonferroni 
Correction in terms of potassium value and distribution of 
potassium levels (p>0.025). There was no statistically 
significant difference in terms of BUN/Cr value and the ratio 
ŽĨ�ƚŚŽƐĞ�ǁŝƚŚ��hEͬ�ƌшϮϬ�;ƉсϬ͘ϯϰϲ�ĂŶĚ�ƉсϬ͘ϰϱϲͿ�;dĂďůĞ�ϯͿ͘ 

Weight With CIN Without CIN P 

чϭϴ (underweight) 0 8  
 
 

0.886 
19-25(normal weight) 7 97 

25-30 (overweight) 9 118 

ϯϭч (obese) 6 91 

Table 3. Data regarding the relationship between CIN and Weight 

 
In terms of QT dispersion, we found no significant difference 
between the control group and the AKI group in terms of age 
(p=0.272). Considering the gender distribution, there was no 
statistically significant difference between the control group 
with QT dispersion and the group with AKI (p=0.750). 
There was no statistically significant difference in terms of 
QT max levels between the control group with QT dispersion 
and the AKI group (p=0.083). While the mean QT max value 
ǁĂƐ�ϰϳϯцϰϳ�ŵƐ�ŝŶ�ƚŚĞ��</�ŐƌŽƵƉ͕�ŝƚ�ǁĂƐ�ϰϲϯцϰϳ͘ϵ�ŵƐ�ŝŶ�ƚŚĞ�
control group. 
Potassium value was statistically significantly higher in the 
AKI group with QT dispersion compared to the control group 
(p<0.001). The incidence of hyperkalemia was significantly 
higher in the AKI group with QT dispersion compared to the 
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control group (p<0.001). While there was no statistically 
significant difference between the groups in terms of the 
frequency of low potassium levels (p=0.387), the rate of 
those with normal potassium levels was significantly lower 
in the AKI group (p<0.001). 
 
Discussion 
In this study, we aimed to investigate the presence of QT 
dispersion and the relationship between QT dispersion and 
electrolyte imbalance in patients with acute kidney injury. 
There are some studies in the literature on the relationship 
between QT dispersion and Chronic Kidney Injury, but there 
is no study investigating the relationship between AKI and 
QT dispersion in the literature. 
Although the data regarding the gender ratio of AKI are not 
clear, male gender is considered to be a risk factor (1.2). 
However, in our study, 54.5% of the AKI group consisted of 
females. In their study, Bagshaw et al. claimed advanced age 
and male gender as important risk factors for AKI. The study 
especially mentioned that the frequency of cardiac 
comorbidities also increases in AKI for the elderly population 
(5). For this purpose, we calculated the frequency of the 
elderly population in our study and reached the 
aforementioned data. In another study including 605 
patients with AKI, Mehta et al. associated advanced age and 
male gender with an increased risk of mortality (6).  In this 
study, the patient population over 65 years of age with AKI 
was 33% of all patients, which is similar to our study. We 
randomly selected AKI and control groups in terms of age, 
gender, and proportion of patients aged 65 and over in our 
study. We think that the similarity of the ratios of these 
parameters in both groups and the lack of significant 
difference ensure the homogeneity of the groups and 
provide reliability in the comparison of other data. 
Familoni et al. compared 42 patients with end-stage renal 
disease receiving hemodialysis treatment and 45 patients in 
the control group in terms of the effect of QT max value and 
presence of QT dispersion in ECG on cardiac mortality rates 
(7).  In the group of patients with end-stage renal disease 
(ESRD) treated with hemodialysis, the rate of those with a 
QT max value above 440 ms was 71%, and the cardiac 
mortality rate of this group was 73% higher than that of the 
control group. In our study, the frequency of QT dispersion 
was significantly higher in patients with AKI. We also found 
that the QT max value of the AKI group was higher. There 
was no difference in QT min value between the two groups. 
Investigation of the relationship between demographic data 
of patients and QT dispersion was another aim of our study. 
In a study investigating the effect of ACE gene polymorphism 
on QT dispersion, Toraman et al. mentioned that QT 
dispersion develops independently of gender and age (8).  In 
the study of Raizada et al., there was no correlation between 
QT dispersion with gender and age (9).  Similarly, in our 

study, when the AKI and control groups with QT dispersion 
were compared, we observed no significant difference 
between the groups in terms of age and gender. 
In a study on the relationship between QT dispersion and 
ACE gene polymorphism in myocardial infarction (MI), Jeron 
et al. stated that the ratio of the elderly population did not 
differ significantly in QT dispersion, and there was no 
significant difference in the mean age between MI 
diagnosed patients with and without QT dispersion (10). In 
our study, the frequency of QT dispersion in the elderly 
population over 65 was not statistically significant compared 
to the control group. 
In our study, there was no significant difference between the 
dispersed AKI and control groups in terms of QT max value. 
Unlike our study, many studies in the literature state that 
dispersion correlates with the QT maximum value. 
Quantitative values of QT max measurement vary in studies 
(7,11,12). 
In this study, the potassium value was higher in the AKI 
group than the control group, and hyperkalemia rate was 
significantly more frequent in the AKI group. The fact that 
the frequency of hyperkalemia and the higher potassium 
level were significantly higher in the whole AKI group may 
lead to similar findings in the AKI group with QT dispersion. 
Regardless of the etiology, hyperkalemia is an expected 
electrolyte imbalance in AKI as a result of both the disruption 
of potassium tubular secretion mechanisms and metabolic 
acidosis (13). Kol et al. reported that QT dispersion may be a 
noninvasive predictor of cardiac mortality in the increased 
risk of sudden cardiac death and arrhythmia in patients with 
end-stage renal disease who have not yet started dialysis 
treatment, and there is a significant relationship between 
high potassium level and QT dispersion (14).  In the 
aforementioned study, the mean potassium value was 
ϱ͘ϭцϬ͘ϳϵ�ĂŶĚ�ŝƚ�ǁĂƐ�significantly higher in patients with QT 
dispersion, which is similar to our study. 
Unlike our study, Nitta et al. found a significant relationship 
between QT dispersion and hypokalemia. They examined 
700 healthy and 700 pediatric patients aged 11-14 years with 
left ventricular hypertrophy with ejection fraction (EF) 
between 35-50%. Fatal ventricular arrhythmia and sudden 
cardiac death rates were higher in the other group compared 
to the healthy group. Cardiac mortality was higher in the 
group with QT dispersion and hypokalemia was statistically 
significant in 72% (15). 
When the patients with AKI with and without QT dispersion 
were compared in terms of gender, we found no significant 
difference. We examined many studies in the literature and 
most of these studies stated that QT dispersion was 
independent of gender (16-18).  In a study investigating the 
variables affecting QT dispersion in patients with CKI, age 
and gender were not significant variables in the dispersed 
and non-dispersed groups, which is similar to our study, and 
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the mean age in the dispersed group was significantly higher, 
unlike our study (19).  We think that this situation is related 
to the fact that the study was conducted in patients with 
long-term kidney injury rather than AKI. Although there is no 
clear data for the mean age of AKI in the literature, many 
studies show that the mean age is higher in CKI when AKI 
developing on the basis of CKI are excluded (20-22). 
Cupisti et al. found no difference between sodium, 
potassium, and calcium levels in the electrolyte imbalance 
analysis between the AKI group with or without QT 
dispersion (23).  In a study investigating the relationship 
between QT dispersion with electrolyte imbalance, basal Cr 
levels, and BUN levels in more than 500 CKI patients 
receiving hemodialysis treatment, electrolyte values were 
similar to our study. In the aforementioned study, 
hypocalcemia and hyperkalemia were significantly higher in 
patients with CKI with QT dispersion. In our study, we found 
that there may be a relationship between QT dispersion and 
hyperkalemia in AKI patients. 
In the studies conducted, as well as the Cr increase rate 
according to the basal creatinine value, the BUN/Cr ratio, 
which is one of the practical parameters used in the 
prerenal/renal distinction, is also important in evaluating the 
early stage changes and the severity at the onset of AKI 
(24,25). 
In a study conducted by Guillaume et al. in 2017 with a group 
of 2756 patients with prerenal and renal acute kidney injury 
with a Cr value above 1.5mg/dl during their 13-month 
follow-up, the BUN/Cr ratio was not significant in 
determining the prerenal and renal differentiation and the 
severity of the clinical course (26). Contrary to this study, a 
study in Pakistan in 2009 examined the improvement of 
clinical and laboratory parameters with fluid therapy in 
patients diagnosed with prerenal AKI with a BUN/Cr ratio 
above 20. The study found that the higher the BUN/Cr ratio 
is, the better and faster the response to fluid therapy and 
recovery becomes, and accordingly, it is a parameter that 
can give an idea about the severity and clinical course of AKI 
(27). 
In our study, when BUN/Cr levels were examined in the AKI 
group with and without QT dispersion, we found no 
statistically significant difference between the groups in 
terms of BUN/Cr ratio. When the literature is examined, it 
seems that there is a need for studies investigating the 
relationship between dispersion and BUN/Cr ratio with more 
patients and the relationship between QT dispersion with 
AKI severity and mortality. 
We also emphasize the importance of QT dispersion, which 
is associated with sudden cardiac death and cardiac 
mortality, in patients with AKI in terms of predicting cardiac 
complications. Thus, we think that there is a need for future 
studies on the relationship between long-term cardiac 
mortality and QT dispersion in the course of AKI, and that 

these studies may help the clinician to predict possible 
complications and mortality in the follow-up of AKI. 
 
Limitations 
It is a study conducted from a single center. Additionally, we 
could not retrieve basal creatinine levels at the first 
admission in some patients and thus excluded those 
patients. Moreover, at least two physicians calculated QT 
dispersion manually (lack of access to programs that 
calculate QT dispersion on digital images), which is another 
limitation of the study. Finally, we could not follow up 
cardiac mortality.  
 
Conclusion 
In our study, QT dispersion and QT max value in patients with 
AKI were significantly higher than in the control group 
without AKI. We evaluated the BUN/Cr ratio in the patient 
group with AKI and found no significance in terms of the 
presence of QT dispersion when the BUN/Cr ratio was 20 or 
higher. We think that QT dispersion may be helpful in 
predicting complications and mortality in AKI follow-up. 
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ABSTRACT 

Aim: The aim of this study is to investigate the relationship 
between high carboxyhemoglobin (CoHb) levels and 
hyperbaricoxygen (HBO) treatment in acute carbonmonoxide (CO) 
poisoning. 

Material and Methods: Patients examined due to CO poisoning 
with a COHb level> 20 were evaluated retrospectively. In 
accordance to the CoHb levels after the treatment of patients with 
normobaric oxygen or HBO; duration of emergency stay, 
indications for HBO treatment, current clinical findings were 
evaluated. 

Results: While the CO source was coal stove in 66 cases (60%), 
99.1% of the exposures occurred in the home environment. HBO 
therapy was applied in 20.9% (n: 23) patients. Indications for HBO 
treatment were syncope in 10 (9.1%) patients, blurred 
consciousness in 7 (6.4%), and cardiac toxicity in 2 (1.8%). A positive 
correlation was found between the arrival COHb values of the 
patients and their length of stay in the emergency room (p = 0,000). 

Conclusion: CO poisoning is a common emergency. Oxygen 
therapy with a reservoir mask is the main treatment in the 
emergency room and provides adequate treatment for the majority 
of patients. HBO treatment is not available in every center and 
emergency departments experience difficulties in terms of 
establishing correct indications. Regardless of COHb level, the 
patient should be evaluated clinically for HBO indication. 
Keywords: Carbonmonoxide poisoning, hyperbaric oxygen 
therapy, normobaric oxygen therapy, emergency 
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ŵŽŶŽŬƐŝƚ�;�KͿ�ǌĞŚŝƌůĞŶŵĞƐŝŶĚĞ�ǇƺŬƐĞŬ�ŬĂƌďŽŬƐŝŚĞŵŽŐůŽďŝŶ�;�Ž,ďͿ�
ĚƺǌĞǇůĞƌŝ� ŝůĞ� ŚŝƉĞƌďĂƌŝŬ ŽŬƐŝũĞŶ� ;,�KͿ� ƚĞĚĂǀŝƐŝ� ĂƌĂƐŦŶĚĂŬŝ� ŝůŝƔŬŝǇŝ�
incelemektir.  

'ĞƌĞĕ� ve zƂŶƚĞŵler: CO zehirlenmesi nedeniyle 
ĚĞŒĞrlendirilen ve COHb ĚƺǌĞǇŝ� хϮϬ� ŽůĂŶ� ŚĂƐƚĂůĂƌ� ƌĞƚƌŽƐƉĞŬƚŝĨ�
ŽůĂƌĂŬ� ŝŶĐĞůĞŶĚŝ͘�,ĂƐƚĂůĂƌŦŶ�ĂůĚŦŬůĂƌŦ�ŶŽƌŵŽďĂƌŝŬ�ŽŬƐŝũĞŶ� ;NBO) ya 
ĚĂ� ,�K� ƚĞĚĂǀŝ� ƐŽŶƌĂƐŦ� �K,ď� ĚƺǌĞǇůĞƌŝ� ĚŽŒƌƵůƚƵƐƵŶĚĂ� ŚĂƐƚĂůĂƌŦŶ�
ĂĐŝůĚĞ�ŬĂůŦƔ�ƐƺƌĞƐŝ͕�,�K�ƚĞĚĂǀŝƐŝ�ĂůŦŵ�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ͕�ŵĞǀĐƵƚ�ŬůŝŶŝŬ�
ďƵůŐƵůĂƌ�ĚĞŒĞƌůĞŶĚŝrildi. 
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ƌĞǌĞƌǀƵĂƌůŦ�ŵĂƐŬĞ�ŝůĞ�ŽŬƐŝũĞŶ�ƚĞĚĂǀŝƐŝ�ƚĞŵĞů�ƚĞĚĂǀŝĚŝƌ�ǀĞ�ŚĂƐƚĂůĂƌŦŶ�
ďƺǇƺŬ�ďŝƌ�ŬŦƐŵŦŶĚĂ�ǇĞƚĞƌůŝ�ƚĞĚĂǀŝǇŝ�ƐĂŒůĂŵĂŬƚĂĚŦƌ͘�,�K�ƚĞĚĂǀŝƐŝ�ŚĞƌ�
ŵĞƌŬĞǌĚĞ� ƵůĂƔŦůŦƌ� ŽůŵĂŵĂŬƚĂ� ǀĞ� ĚŽŒƌƵ� ĞŶĚŝŬĂƐǇŽŶůĂƌ� ŬŽŶŵĂƐŦ�
ĂĕŦƐŦŶĚĂŶ� ĂĐŝů� ƐĞƌǀŝůĞƌĚĞ� ƐŦŬŦŶƚŦ� ǇĂƔĂŶŵĂŬƚĂĚŦƌ͘� �K,ď�ĚƺǌĞǇŝŶĚĞŶ�
ďĂŒŦŵƐŦǌ�ŽůĂƌĂŬ�ŚĂƐƚĂŶŦŶ�,�K�ĞŶĚŝŬĂƐǇŽŶƵ�ĂĕŦƐŦŶĚĂŶ�ŬůŝŶŝŬ�ŽůĂƌĂŬ�
ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ�ŐĞƌĞŬŵĞŬƚĞĚŝƌ͘ 
Anahtar kelimeler: Karbon monoksit zehirlenmesi, hiperbarik 
oksijen tedavisi, normobarik oksijen tedavisi, acil 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

mailto:sunaeraybar@gmail.com
https://doi.org/10.54996/anatolianjem.843363
https://orcid.org/0000-0003-4306-9262
https://orcid.org/0000-0002-0793-3693
https://orcid.org/0000-0001-8066-6344
https://orcid.org/0000-0002-8933-313X
https://orcid.org/0000-0003-1874-5097
https://orcid.org/0000-0003-2005-6100
https://orcid.org/0000-0002-0942-2619


Karbonmonoksit Zehirlenmesinde Hiperbarik Oksijen Tedavisi                                                  Eraybar ve ark. 

Anatolian J Emerg Med 2021;4(4):138-142 https://doi.org/10.54996/anatolianjem.843363 139 

 

'ŝƌŝƔ͗ 
<ĂƌďŽŶ� ŵŽŶŽŬƐŝƚ� ;�KͿ� ŬĂƌďŽŶ� ŬĂǇŶĂŬůŦ� ǇĂŬŦƚůĂƌŦŶ� ŝǇŝ�
ǇĂŶŵĂŵĂƐŦ� ƐŽŶƵĐƵ� ŽƌƚĂǇĂ� ĕŦŬĂƌ� ǀĞ� ĂŬƵƚ� ǇĂ� ĚĂ� ŬƌŽŶŝŬ�
ǌĞŚŝƌůĞŶŵĞůĞƌĞ� ǇŽů� ĂĕĂďŝůŝƌ͘� ^ŦŬůŦŬůĂ� ǇĂŶŐŦŶůĂƌĚĂŶ� ŬĂǇŶĂŬůŦ�
ĚƵŵĂŶ� ŵĂƌƵǌŝǇĞƚŝ͕� ƔŽĨďĞŶ� ǀĞ� ƐŽďĂůĂƌ� ĞŶ� ǇĂǇŐŦŶ� �K�
ŬĂǇŶĂŬůĂƌŦĚŦƌ͘�^ŝŐĂƌĂ�ŝĕŝĐŝůĞƌŝŶĚĞ�ŬĂrboksihemoglobin (CoHb)  
ĚƺǌĞǇŝ� йϯ-ϴ� ŝŬĞŶ� ƐĂŒůŦŬůŦ� ďŝƌĞǇůĞƌĚĞ� йϮ� ĚĞŶ� ĨĂǌůĂ� Ƃůĕƺŵ�
ǌĞŚŝƌůĞŶŵĞ�ŽůĂƌĂŬ�ŶŝƚĞůĞŶĚŝƌŝůĞďŝůŝƌ�;ϭ͕ϮͿ͘�můŬĞŵŝǌĚĞ�ƂǌĞůůŝŬůĞ�
ŬŦƔ� ĂǇůĂƌŦŶĚĂ� ƌƺǌŐąƌůŦ� ŚĂǀĂůĂƌĚĂ� ƐŽďĂůĂƌŦŶ� ŬƵůůĂŶŦŵŦ� ƐŽŶƵĐƵ�
�K�ǌĞŚŝƌůĞŶŵĞůĞƌŝ�ƐŦŬ�ŐƂƌƺůŵĞŬƚĞĚŝƌ͘ 
7ŶŚĂůĞ� ĞĚŝůĞŶ� �K� ŐĂǌŦ� ŚŦǌůĂ� ĂůǀĞŽůĞƌ� ŬĂƉŝůůĞƌ� ŵĞŵďƌĂŶĚĂŶ�
ŐĞĕĞƌĞŬ� ŝŶƚƌĂǀĂƐŬƺůĞƌ� ĂůĂŶĚĂ� ŚĞŵŽŐůŽďŝŶ� ŝůĞ� ďĂŒůĂŶŦƌ͘� �K�
ŚĞŵŽŐůŽďŝŶĞ�ďĂŒůĂŶŵĂ�ĂĨŝŶŝƚĞƐŝ� ŽŬƐŝũĞŶĞ�ŐƂƌĞ�ϮϬϬ-240 kat 
ĨĂǌůĂĚŦƌ͘��Ž,ď�ŽŬƐŝũĞŶ�ƚĂƔŦǇĂŵĂǌ�ǀĞ�ďƵ�ƐĂǇĞĚĞ�ŚĞŵŽŐůŽďŝŶŝŶ�
ŽŬƐŝũĞŶ�ƚĂƔŦŵĂ�ŬĂƉĂƐŝƚĞƐŝŶŝ�ďŽǌĂƌĂŬ�ƌĞůĂtif bir anemiye sebep 
ŽůƵƌ�ďƵ�ĚƵƌƵŵ�ĂƐĨŝŬƐŝ�ǀĞ�ĚŽŬƵ�ŚŝƉŽŬƐŝƐŝŶĞ�ǇŽů�ĂĕĂƌ͘��Ɣ�ǌĂŵĂŶůŦ�
olarak CO miyoglobin gibi hem proteinleri inaktive eder ve 
ĚŽŬƵǇĂ�ŽŬƐŝũĞŶ�ŐĞĕŝƔŝŶŝ�ǌŽƌůĂƔƚŦƌŦƌ�;ϯͿ͘ 
�K�ǌĞŚŝƌůĞŶŵĞƐŝŶĚĞ�ǇƺŬƐĞŬ��Ž,ď�ĚƺǌĞǇůĞƌŝ�ƚĂŶŦǇŦ�ĚĞƐƚĞŬůĞƐĞ�
ĚĞ� �Ž,ď� ĚƺǌĞǇŝ� ŝůĞ� ƐĞŵƉƚŽŵůĂƌ� ĂƌĂƐŦŶĚĂ� ŝůŝƔŬŝ� ŬƵƌŵĂŶŦŶ�
ƐĂŒůŦŬůŦ� ƐŽŶƵĕůĂƌ� ǀĞƌŵĞǇĞĐĞŒŝ� ďŝůĚŝƌŝůŵŝƔƚŝƌ� ;ϰͿ͘� йϮϬ-40 
ĂƌĂƐŦŶĚĂŬŝ� �Ž,ď� ĚƺǌĞǇůĞƌŝ� ŐĞŶĞů� ĂŶůĂŵĚĂ� ďƵůĂŶƚŦ� ŬƵƐŵĂ�
ďĂƔĂŒƌŦƐŦ� Őŝďŝ� ŚĂĨŝĨ� ƐĞŵƉƚŽŵůĂƌ� ŝůĞ� ŬĂƌƔŦŵŦǌĂ� ĕŦŬĂƌŬĞŶ�йϰϬ�
ƺǌĞƌŝ� ĚĞŒĞƌůĞƌĚĞ� ŬĂƌĚŝǇŽǀĂƐŬƺůĞƌ� ĞƚŬŝůĞŶŵĞ� ǀĞ� ŶƂƌŽůŽũŝŬ�
ƐĞŵƉƚŽŵůĂƌŦŶ�ŽƌƚĂǇĂ�ĕŦŬĂƌ�;ϱ͕ϲͿ͘ 
CO zehirlenmesinde temel tedavi %100 normobarik oksijen 
(NBO)  tedavisi ya da hiperbarik oksijen (HBO)tedavisidir. 
�K͛ŶƵŶ� ŽĚĂ� ŚĂǀĂƐŦŶĚĂ� ǇĂƌŦůĂŶŵĂ� Ƃŵƌƺ� ϯϮϬ� ĚĂŬŝŬĂĚŦƌ͘�
ZĞǌĞƌǀƵĂƌůŦ�ŵĂƐŬĞ�ŝůĞ�ƵǇŐƵůĂŶĂŶ�E�K�ƚĞĚĂǀŝƐŝ ŝůĞ�ǇĂƌŦůĂŶŵĂ�
Ƃŵƌƺ�ϳϮ�ĚĂŬŝŬĂǇĂ�ŝŶĞƌŬĞŶ�,�K�ŝůĞ�ǇĂŬůĂƔŦŬ�ϮϮ�ĚĂŬŝŬĂĚŦƌ�;ϳ͕ϴͿ͘�
^ŽŶ� ǇŦůůĂƌĚĂ� ǇĂƉŦůĂŶ� ĕĂůŦƔŵĂůĂƌĚĂ� ƐƺƌĞŬůŝ� ƉŽǌŝƚŝĨ� ďĂƐŦŶĕůŦ�
ǀĞŶƚŝůĂƐǇŽŶ� ;�W�WͿ� ŬƵůůĂŶŦŵŦŶŦŶ͕� ǇƺŬƐĞŬ� ĂŬŦƔůŦ� ŽŬƐŝũĞŶ�
ƚĞĚĂǀŝƐŝŶĞ� ŬŦǇĂƐůĂ� �K,ď� ĚƺǌĞǇŝŶŝ� ĚĂŚĂ� ŚŦǌůŦ� ĂǌĂůƚƚŦŒŦ�
ŐƂƐƚĞƌŝůĚŝ͘ �Ƶ� ƐĂǇĞĚĞ� �W�W� ƚĞĚĂǀŝƐŝ� ĂůĂŶ� ŚĂƐƚĂůĂƌŦŶ�
ƐĞŵƉƚŽŵůĂƌŦŶĚĂ�ŚŦǌůŦ�ĚƺǌĞůŵĞ�ǀĞ�ĂĐŝů�ƚĂŬŝƉ�ƐƺƌĞƐŝŶŝ�ŬŦƐĂůŵĂ�
ƐĂŒůĂĚŦŒŦ�ŐƂƐƚĞƌŝůŵŝƔƚŝƌ�;ϵ͕ϭϬͿ͘ 
,�K� ƚĞĚĂǀŝƐŝ� ŚĂƐƚĂůĂƌŦŶ� ϭ͕ϰ� ĂƚŵŽƐĨĞƌ� ǀĞ� ƺǌĞƌŝ� ďĂƐŦŶĕůĂƌĚĂ�
ŚŝƉĞƌďĂƌŝŬ� ďƂůŵĞůĞƌĚĞ� йϭϬϬ� ŽŬƐŝũĞŶ� ƐŽůƵƚƵůŵĂƐŦ� ŽůĂƌĂŬ�
ƚĂŶŦŵůĂŶĂďŝůŝƌ͘� ,�K͛ŶƵŶ� �K� ǌĞŚŝƌůĞŶŵĞƐŝ� ƐŽŶƌĂƐŦ� ŬƌŽŶŝŬ�
ĚƂŶĞŵĚĞ� ŐĞůŝƔĞďŝůĞĐĞŬ� ŽůĂŶ� ŶƂƌŽƉƐŝŬŝǇĂƚƌŝŬ� ƐĞŵƉƚŽŵůĂƌ�
ƺǌĞƌŝŶĚĞ� ŽůƵŵůƵ� ĞƚŬŝƐŝ� ŽůĚƵŒƵŶĂ� ĚĂŝƌ� ǇĂǇŦŶůĂƌ� ŵĞǀĐƵƚƚƵƌ�
;ϭϭͿ͘��ĂƌŽƚƌĂǀŵĂ͕�ŶƂďĞƚ�ǇĂ�ĚĂ�ƉƵůŵŽŶĞƌ�ƂĚĞŵ�ŝůĞ�ŬŽŵƉůŝŬĞ�
ŽůĂďŝůŝƌ�ǀĞ�ŶŽŶ�ŬŽŽƉĞƌĞ͕�ǇĂŬŦŶ�ŵŽŶŝƚƂƌ� ƚĂŬŝďi gerektiren ve 
ƚŽƌĂŬƐ�ƚƌĂǀŵĂůŦ�ŚĂƐƚĂůĂƌĚĂ�ŬŽŶƚƌĞŶĚŝŬĞĚŝƌ�;ϭϮͿ͘ 
�ŬƵƚ� �K� ǌĞŚŝƌůĞŶŵĞƐŝŶĚĞ� ,�K� ƵǇŐƵůĂŵĂ� ĞŶĚŝŬĂƐǇŽŶůĂƌŦ�
ŬŽŵĂ͕� ƔƵƵƌ�ďƵůĂŶŦŬůŦŒŦ͕� ŶƂďĞƚ͕� ĨŽŬĂů� ŶƂƌŽůŽũŝŬ�ĚĞĨŝƐŝƚ͕� �Ž,ď�
ĚƺǌĞǇŝх�йϮϱ�;ŐĞďĞĚĞ�хйϭϱͿ͕�ŬĂƌĚŝǇĂŬ�ŝƐŬĞŵŝ�ǇĂ�ĚĂ�Ăƌŝƚŵŝ͕�Ϯ-
ϰ�ƐĂĂƚ�ďĂƔůĂŶŐŦĕ�E�K ƚĞĚĂǀŝƐŝŶĞ�ƌĂŒŵĞŶ�ƉĞƌƐŝƐƚĂŶ�ŶƂƌŽůŽũŝŬ�
ĚŝƐĨŽŶŬƐŝǇŽŶ� ŽůĂƌĂŬ� ƂǌĞƚůĞŶĞďŝůŝƌ� ;ϭϯ͕ϭϰͿ͘� �Ž,ď� ĚƺǌĞǇŝ� ŝůĞ�
ƐĞŵƉƚŽŵůĂƌŦŶ�ŬŽƌĞůĞ�ŽůŵĂŵĂƐŦ�ŶĞĚĞŶŝǇůĞ�ďƵ�ĚƺǌĞǇ�ĂƌĂƐŦŶĚĂ�
ŶĞƚ� ďŝƌ� ĨŝŬŝƌ� ďŝƌůŝŒŝŶĞ� ǀĂƌŦůĂŵĂŵŦƔ� ǀĞ� ĨĂƌŬůŦ� ŬĂŶŦƚ� ĚƺǌĞǇŝŶĚĞ�
ƂŶĞƌŝůĞƌ�ůŝƚĞƌĂƚƺƌĞ�ŬĂƚŬŦ�ƐĂŒůĂŵŦƔƚŦƌ͘ 
�Ƶ� ĕĂůŦƔŵĂŶŦŶ� ĂŵĂĐŦ͕� �Ž,ď� ĚƺǌĞǇŝŶŝŶ� ,�K� ĞŶĚŝŬĂƐǇŽŶůĂƌŦ�
ŝĕŝŶĚĞŬŝ�ǇĞƌŝŶŝ�ŝŶĐĞůĞŵĞŬ�ǀĞ�ǇƺŬƐĞŬ��K�ĚƺǌĞǇůĞƌŝŶĞ�ƌĂŒŵĞŶ�
ŬůŝŶŝŬůĞƌŝ� ŐĞƌĞŒŝ� ,�K� ƚĞĚĂǀŝƐŝ� ǀĞƌŝůŵĞǇĞŶ� ŚĂƐƚĂůĂƌŦŶ� ƚĞĚĂǀŝ�
ƐƺƌĞƐŝ͕�ƚĞĚĂǀŝ�ƐŽŶƵĐƵ��Ž,ď�ĚƺǌĞǇůĞƌŝŶŝ�ŬĂƌƔŦůĂƔƚŦƌŵĂŬƚŦƌ͘� 
 
'ĞƌĞĕ�ǀĞ�zƂŶƚĞŵůĞƌ͗ 
�ĂůŦƔŵĂŵŦǌ� ŚĂƐƚĂŶĞŵŝǌ� �Đŝů� ƐĞƌǀŝƐŝŶĚĞ� ϭ� �ƌĂůŦŬ� ϮϬϭϳ-30 
EŝƐĂŶ� ϮϬϭϴ� ƚĂƌŝŚůĞƌŝŶŝ� ŬĂƉƐĂǇĂŶ� ďĞƔ� ĂǇůŦŬ� ƐƺƌĞ� ŝĕĞƌŝƐŝŶĚĞ�

ǇƺƌƺƚƺůĚƺ�ǀĞ��K�ǌĞŚŝƌůĞŶŵĞƐŝ�ŶĞĚĞŶŝǇůĞ�ĚĞŒĞƌůĞŶĚŝƌŝůĞŶ�ǀĞ�
�Ž,ď� ĚƺǌĞǇŝ� хϮϬ� ŽůĂŶ� ŚĂƐƚĂůĂƌ� ĚĂŚŝů� ĞĚŝůĚŝ͘� �ĂůŦƔŵĂ�
ƌĞƚƌŽƐƉĞŬƚŝĨ� ŽůĂƌĂŬ� ǇƺƌƺƚƺůĚƺ� ǀĞ� ŚĂƐta bilgileri hastane 
ŽƚŽŵĂƐǇŽŶ� ƐŝƐƚĞŵŝ�ƺǌĞƌŝŶĚĞŶ� ǀĞ�ŚĂƐƚĂ�ĚŽƐǇĂůĂƌŦ� ƚĂƌĂŶĂƌĂŬ�
ĞůĚĞ� ĞĚŝůĚŝ͘� �ĂůŦƔŵĂ� ƉůĂŶůĂŵĂ� ĨĂǌŦŶĚĂ� ŚĂƐƚĂŶĞŵŝǌ� ĞƚŝŬ�
ŬƵƌƵůƵŶĚĂŶ� ǇĂǌŦůŦ� ŽŶĂǇ� ĂůŦŶĚŦ� ;ϮϬϭϭ-KAEK-25 2018/04-07). 
,ĂƐƚĂůĂƌŦŶ� ǇĂƔ͕� ĐŝŶƐŝǇĞƚ͕� ĂĐŝů� ƐĞƌǀŝƐĞ� ďĂƔǀƵƌƵ� ƐĂĂƚůĞƌŝ͕�
etkilendikůĞƌŝ� �K� ŬĂǇŶĂŒŦ� ǀĞ� ŽůĂǇĚĂ� ĞƚŬŝůĞŶĞŶ� ŬŝƔŝ� ƐĂǇŦƐŦ�
ŬĂǇĚĞĚŝůĚŝ͘�ϭϴ�ǇĂƔ�ĂůƚŦŶĚĂŬŝ�ŚĂƐƚĂůĂƌ͕� ƚĞĚĂǀŝ�ďĂƔůĂŶŐŦĕ�ǇĂ�ĚĂ�
ƐŽŶƵĕ� ŬĂŶ� ŐĂǌŦ� ŬĂǇĚŦŶĂ� ĞƌŝƔŝůĞŵĞǇĞŶ� ŚĂƐƚĂůĂƌ� ŝůĞ� �K�
ǌĞŚŝƌůĞŶŵĞƐŝ�ŶĞĚĞŶŝ�ŝůĞ�ƚĞĚĂǀŝ�ĞĚŝůŵŝƔ�ĨĂŬĂƚ��Ž,ď�ĚƺǌĞǇŝ�йϮϬ�
ŶŝŶ� ĂůƚŦŶĚĂ� ŽůĂŶ� ŚĂƐƚĂůĂƌ� ĕĂůŦƔŵĂ ĚŦƔŦ� ďŦƌĂŬŦůĚŦ͘� dĞĚĂǀŝĚĞ�
uygulanan maske ile NBO tedavisi ya da HBO tedavisi alma 
ĚƵƌƵŵůĂƌŦ� ŬĂǇĚĞĚŝůĚŝ͘�,ĂƐƚĂůĂƌ� ŝĕŝŶ� ŝƐƚĞŶĞŶ� ŬŽŶƐƺůƚĂƐǇŽŶůĂƌ�
ve istenme nedenleri kaydedildi.  
,ĂƐƚĂůĂƌŦŶ�ŝůŬ�ŐĞůŝƔ�ǀĞ�ƚĞĚĂǀŝ�ƐŽŶƌĂƐŦ��Ž,ď�ĚƺǌĞǇůĞƌŝ͕�ŬĂŶ�ŐĂǌŦ�
analizleri baz ĂůŦŶĂƌĂŬ� ŬĂǇĚĞĚŝůĚŝ͘� <ĂŶ� ŐĂǌŦ� ƂůĕƺŵůĞƌŝ� ŝůĞ�
ŚĂƐƚĂůĂƌŦŶ� ŬĂƌďŽŬƐŝŚĞŵŽŐůŽďŝŶ� ĚƺǌĞǇůĞƌŝ� ƚĂŬŝƉ� ĞĚŝůŵŝƔ� ĞŬ�
ƉĂƌĂŵĞƚƌĞůĞƌ�ĕĂůŦƔŵĂ�ŝĕĞƌŝƐŝŶĚĞ�ŬƵůůĂŶŦůŵĂŵŦƔƚŦƌ͘�,ĂƐƚĂůĂƌŦŶ�
ĂůĚŦŬůĂƌŦ� E�K� ǇĂ� ĚĂ� ,�K� ƚĞĚĂǀŝ� ƐŽŶƌĂƐŦ� �Ž,ď� ĚƺǌĞǇůĞƌŝ�
ĚĞŒĞƌůĞŶĚŝƌŝůĞƌĞŬ� ŚĂƐƚĂůĂƌŦŶ� ĂĐŝůĚĞ� ŬĂůŦƔ� ƐƺƌĞƐŝ� ŬĂǇĚĞĚŝůĚŝ͘�
,�K�ƚĞĚĂǀŝƐŝ�ĂůŦŵ�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ͕�ŵĞǀĐƵƚ�ŬůŝŶŝŬ�ďƵůŐƵ�ǀĞ�ŬĂĕ�
ŬĞǌ�ƚĞĚĂǀŝ�ĂůĚŦŬůĂƌŦ�ŝŶĐĞůĞŶĚŝ͘ 
dĞĚĂǀŝĚĞ� ƐĞĕŝůĞŶ� E�K� ǇĂ� ĚĂ� ,�K� ƚĞĚĂǀŝƐŝŶŝŶ� ĞƚŬŝŶůŝŬ�
ŬĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ� ƚĞĚĂǀŝ� ƐŽŶƌĂƐŦ� ƐĂƉƚĂŶĂŶ� ĂƌƚĞƌŝǇĞů� ŬĂŶ�
ŐĂǌŦŶĚĂŬŝ��Ž,ď�ĚƺǌĞǇŝ�ďĂǌ�ĂůŦŶĂƌĂŬ ĚĞŒĞƌůĞŶĚŝƌŝůĚŝ͘� 
�ƌĂƔƚŦƌŵĂŶŦŶ� ǀĞƌŝůĞƌŝ� ^W^^� ĨŽƌ� tŝŶĚŽǁƐ� ;Ϯϭ͘ϬͿ� ďŝůŐŝƐĂǇĂƌ�
ƉƌŽŐƌĂŵŦ�ŬƵůůĂŶŦůĂƌĂŬ 
ĂŶĂůŝǌ� ĞĚŝůĚŝ͘� dĂŶŦŵůĂǇŦĐŦ� ŝƐƚĂƚŝƐƚŝŬůĞƌ͖� ƐƺƌĞŬůŝ� ƐĂǇŦƐĂů�
ĚĞŒŝƔŬĞŶůĞƌ� ŝĕŝŶ� ŽƌƚĂůĂŵĂ� ц� ƐƚĂŶĚĂƌƚ� ƐĂƉŵĂ� ;ŵŝŶŝŵƵŵ-
ŵĂŬƐŝŵƵŵͿ�ďŝĕŝŵŝŶĚĞ� ŝĨĂĚĞ�ĞĚŝůŝƌŬĞŶ�ŬĂƚĞŐŽƌŝŬ�ĚĞŒŝƔŬĞŶůĞƌ�
ƐĂǇŦ� ǀĞ� ;йͿ� ƔĞŬůŝŶĚĞ� ŐƂƐƚĞƌŝůĚŝ͘� sĞƌŝůĞƌŝŶ� ŶŽƌŵĂůůŝŬ� ĚĂŒŦůŦŵŦ�
ŝĕŝŶ� <ŽůŵŽŐŽƌŽǀ-^ŵŝƌŶŽǀ� ƚĞƐƚŝ� ŬƵůůĂŶŦůĚŦ͘� <ĂƚĞŐŽƌŝŬ�
ĚĞŒŝƔŬĞŶůĞƌ�ŝĕŝŶ�Ŭŝ-ŬĂƌĞ�ƚĞƐƚŝ�ŬƵůůĂŶŦůĚŦ͘��ŝƌďŝƌŝŶĚĞŶ�ďĂŒŦŵƐŦǌ�
ŝŬŝĚĞŶ� ĨĂǌůĂ� ŐƌƵďƵŶ� ĂƌŝƚŵĞƚŝŬ� ŽƌƚĂůĂŵĂǇĂ� ŐƂƌĞ� ĂŶůĂŵůŦ� ďŝƌ�
ĨĂƌŬůŦůŦŒŦŶ�ŽůƵƉ�ŽůŵĂĚŦŒŦŶŦ�ĂƌĂƔƚŦƌŵĂŬ�ŝĕŝŶ�ŽŶĞǁĂǇ��ŶŽǀĂ�ƚĞƐƚŝ�
ŬƵůůĂŶŦůĚŦ͘  WĂƌĂŵĞƚƌŝŬ� ĚĞŒŝƔŬĞŶůĞƌ� ƉĞĂƌƐŽŶ� ƚĞƐƚŝ͕� ŶŽŶ-
ƉĂƌĂŵĞƚƌŝŬ�ĚĞŒŝƔŬĞŶůĞƌ�ŝƐĞ�ƐƉĞĂƌŵĂŶ�ƚĞƐƚŝ�ŝůĞ�ĂŶĂůŝǌ�ĞĚŝůĚŝ͘�Ɖ�
ĚĞŒĞƌůĞƌŝ�фϬ͘Ϭϱ�ŽůĂŶůĂƌ�ĂŶůĂŵůŦ�ŬĂďƵů�ĞĚŝůĚŝ͘� 
 
Bulgular 
,ĂƐƚĂůĂƌŦŶ�ĚŽƐǇĂůĂƌŦ�ŐĞƌŝǇĞ�ĚƂŶƺŬ�ŽůĂƌĂŬ�ƚĂƌĂŶĂƌĂŬ�ďĞůŝƌƚŝůĞŶ�
ƐƺƌĞ�ǌĂƌĨŦŶĚĂ��K�ǌĞŚŝƌůĞŶŵĞƐŝ� ƚĂŶŦƐŦ� ŝůĞ� ƚĞĚĂǀŝ�ĞĚŝůĞŶ�ǀĞ� ŝůŬ�
ŐĞůŝƔ��Ž,ď�ĚƺǌĞǇŝ�хϮϬ�ŽůĂŶ�ϭϭϳ�ŚĂƐƚĂ�ŬĂǇĚĞĚŝůĚŝ͘�,ĂƐƚĂůĂƌŦŶ�
ϰ� ƺŶƺŶ� ĂĐŝů� ƐĞƌǀŝƐ� ĕŦŬŦƔ� ŬĂŶ� ŐĂǌŦ� ƐŽŶƵĕůĂƌŦŶĂ�
ƵůĂƔŦůĂŵĂĚŦŒŦŶĚĂŶ� ϯ� ŚĂƐƚĂ� ĚĂ� ƚĞĚĂǀŝ� ƌĞĚ� ŝůĞ� ĂĐŝů� ƐĞƌǀŝsten 
ĂǇƌŦůĚŦŒŦ� ŝĕŝŶ� ĕĂůŦƔŵĂ� ĚŦƔŦ� ďŦƌĂŬŦůĚŦ͘� dŽƉůĂŵĚĂ� ϭϭϬ� ŚĂƐƚĂ�
ĕĂůŦƔŵĂǇĂ�ĚĂŚŝů�ĞĚŝůĚŝ͘ 
,ĂƐƚĂůĂƌŦŶ�ϳϱ͛ŝ� ;йϲϴ͕ϮͿ� ŬĂĚŦŶ�ŽůƵƉ�ŽƌƚĂŶĐĂ� ǇĂƔ�ϰϬ� ;ŵŝŶ͗ϭϳ- 
ŵĂǆ͗ϴϮͿ� ŽůĂƌĂŬ� ƐĂƉƚĂŶĚŦ͘� ,ĂƐƚĂůĂƌŦŶ� ŽƌƚĂůĂŵĂ� ĂĐŝů� ƐĞƌǀŝƐĞ�
ŐĞůŝƔ��Ž,ď�ĚƺǌĞǇůĞƌŝ�Ϯϵ͘ϰϲцϳ͘ϭϴ͕�ŽƌƚĂůĂŵĂ�ĂĐŝů�ƐĞƌǀŝƐƚĞŶ�ĕŦŬŦƔ�
�Ž,ď�ĚƺǌĞǇůĞƌŝ�ϯ͘ϵϵцϮ͘Ϭϰ�ŝĚŝ͘ 
�K� ŬĂǇŶĂŒŦ͕� ϲϲ� ŽůŐƵĚĂ� ;йϲϬͿ� ŬƂŵƺƌ� ƐŽďĂƐŦ� ŝŬĞŶ� bunu 
ƐŦƌĂƐŦǇůĂ�ϰϭ�ŽůŐƵ�;йϯϳ͕ϯͿ�ŝůĞ�ĚŽŒĂůŐĂǌ�ƐŽďĂƐŦ͕�Ϯ�ŽůŐƵ�ŝůĞ�;йϭ͕ϴͿ�
ŵƵƚĨĂŬ�ƚƺƉƺ�ǀĞ�ϭ�ŽůŐƵ�;йϬ͕ϵͿ�ŵĂŶŐĂů�ŝǌůĞĚŝ͘� 
DĂƌƵǌŝǇĞƚůĞƌŝŶ� ϭϬϵ͛Ƶ� ;йϵϵͿ� Ğǀ� ŽƌƚĂŵŦŶĚĂ� ŐĞƌĕĞŬůĞƔƚŝ͘�
DĂƌƵǌŝǇĞƚůĞƌŝŶ�йϮϱ͕ϱ͛ŝ�ƚĞŬ�ďĂƔŦŶĂ�ŐĞƌĕĞŬůĞƔŝƌŬĞŶ�йϱϭ͕ϴ͛ŝŶĚĞ�
ϯ�ǀĞ�ƺǌĞƌŝ�ŬŝƔŝ�ƐĂǇŦƐŦ�ŝůĞ�ďirlikte etkilenme mevcut idi. 
�ĐŝůĞ�ďĂƔǀƵƌƵ� ƐĂĂƚůĞƌŝ� ŝŶĐĞůĞŶĚŝŒŝŶĚĞ�ĞŶ� ƐŦŬ�ďĂƔǀƵƌƵ�йϰϴ͕Ϯ�
(n:53) ile 00:00-Ϭϴ͗ϬϬ� ƐĂĂƚůĞƌŝ� ĂƌĂƐŦŶĚĂǇĚŦ͘� �ĂƔǀƵƌƵůĂƌŦŶ� й�
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26,3 (n:29) u 08:00-ϭϲ͗ϬϬ�ĂƌĂƐŦŶŦ�ŝĕĞƌĞŶ�ŵĞƐĂŝ�ƐĂĂƚůĞƌŝŶĚĞ�ǀĞ�
йϮϱ͕ϰ� ;� Ŷ͗ϮϴͿ� ƺ� ϭϲ͗ϬϬ- ϬϬ͗ϬϬ� ƐĂĂƚůĞƌŝ� ŝĕĞƌŝŶĚĞ� ŽůĚƵŒƵ�
kaydedildi. 
,ĂƐƚĂůĂƌŦŶ�йϳϲ͕ϰ͛ƺ�;Ŷ͗ϴϰͿ�ŝĕŝŶ�Śŝĕďŝƌ�ďƂůƺŵĚĞŶ�ŬŽŶƐƺůƚĂƐǇŽŶ�
ŝƐƚĞŶŵĞĚŝ͘� йϮϬ͕ϵ� ;Ŷ͗ϮϯͿ� ŚĂƐƚĂĚĂ� ƐƵĂůƚŦ� ŚĞŬŝŵůŝŒŝ� ǀĞ�
hiperbarik ƚŦƉ� ŬŽŶƐƺůƚĂƐǇŽŶƵ� ŝƐƚĞŶĚŝ� ǀĞ�ďƵŶůĂƌŦŶ� ƚĂŵĂŵŦŶĂ�
,�K�ƚĞĚĂǀŝƐŝ�ƵǇŐƵůĂŶĚŦ͘ 
�Ƶ�ŚĂƐƚĂůĂƌĚĂŶ�ǇŽŒƵŶ�ďĂŬŦŵĂ�ǇĂƚŦƌŦůĂƌĂŬ�ƚĂŬŝďŝ�ĚĞǀĂŵ�ĞĚĞŶ�
ϭ� ŚĂƐƚĂǇĂ� ƚĞŬƌĂƌůĂǇĂŶ� ,�K� ƚĞĚĂǀŝƐŝ� ƵǇŐƵůĂŶĚŦ͘� ,ĂƐƚĂůĂƌŦŶ�
,�K�ƵǇŐƵůĂŶŵĂ�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ�dĂďůŽ͗ϭ͛ĚĞ�ƂǌĞƚůĞŶŵŝƔƚŝƌ͘ 

 
,�K� ƚĞĚĂǀŝƐŝ� ƵǇŐƵůĂŶĂŶ� ƚŽƉůĂŵ�Ϯϯ�ŚĂƐƚĂŶŦŶ�ϭϵ͛� Ƶ� ƚĂďƵƌĐƵ�
ĞĚŝůŝƌŬĞŶ� ϭ͛ŝ� ǇŽŒƵŶ� ďĂŬŦŵĂ͕� ϯ� ƺ� ƚĂŬŝƉ� ŝĕŝŶ� ŬůŝŶŝŒĞ� ǇĂƚŦƌŦůĚŦ͘�
zŽŒƵŶ� ďĂŬŦŵĂ� ǇĂƚŦƌŦůĂŶ� ŚĂƐƚĂ� ƔƵƵƌ� ďƵůĂŶŦŬůŦŒŦ� ŶĞĚĞŶŝǇůĞ�
ĞŶƚƺďĞ�ŚĂůĚĞ�ƚĂŬŝƉ�ĞĚŝůĚŝ�ǀĞ�,�K�ƚĞĚĂǀŝƐŝ�ƵǇŐƵůĂŶĚŦ͘��<ůŝŶŝŬ�
ǇĂƚŦƔ�ǀĞƌŝůĞƌĞŬ�ƚĂŬŝƉ ĞĚŝůĞŶ�ŚĂƐƚĂůĂƌŦŶ�Ϯ�Ɛŝ�ŐĞďĞůŝŬ�ŶĞĚĞŶŝǇůĞ͕�
1 tanesi kardiyak disritmi ve etkilenme nedeniyle HBO 
ƚĞĚĂǀŝƐŝŶĞ�ĂůŦŶĚŦ�ǀĞ�ƚĂŬŝƉ�ĞĚŝůĚŝ͘�,ĂƐƚĂůĂƌŦŶ�ƐŽŶ�ĚƵƌƵŵůĂƌŦ�ǀĞ�
,�K�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ�ĂƌĂƐŦŶĚĂŬŝ�ŝůŝƔŬŝ�dĂďůŽ�Ϯ͛ĚĞ�ƂǌĞƚůĞŶŵŝƔƚŝƌ͘ 
,ĂƐƚĂůĂƌŦŶ�йϱϱ͕ϱ͛ŝ�;Ŷ͗ϲϭͿ�ĂĐŝů�ƐĞrviste ortalama 2-4 saat takip 
ĞĚŝůŝƌŬĞŶ͕� йϰϮ͕ϳ� Ɛŝ� ;Ŷ͗ϰϳͿ� ϰ� ƐĂĂƚ� ŝůĞ� ϭϮ� ƐĂĂƚ� ĂƌĂƐŦŶĚĂ� ĂĐŝů�
serviste tedavi ve takip edildi. %0,9 (n:1) hasta ise 12 saatten 
ĨĂǌůĂ�ƚĂŬŝƉ�ĞĚŝůĞƌĞŬ�ǇŽŒƵŶ�ďĂŬŦŵ�ƺŶŝƚĞƐŝŶĞ�ǇĂƚŦƌŦůĚŦ͘ 
EŽŶƉĂƌĂŵĞƚƌŝŬ� ŬŽƌĞůĂƐǇŽŶ� ĂŶĂůŝǌŝ� ŝĕŝŶ� ǇĂƉŦůĂŶ� spearman 
ƚĞƐƚŝŶĚĞ͕�ŚĂƐƚĂůĂƌŦŶ�ŐĞůŝƔ��Ž,ď�ĚĞŒĞƌůĞƌŝ�ŝůĞ�ĂĐŝů�ƐĞƌǀŝƐƚĞ�ŬĂůŦƔ�
ƐƺƌĞůĞƌŝ� ĂƌĂƐŦŶĚĂ� ƉŽǌŝƚŝĨ� ǇƂŶĚĞ� ĂŶůĂŵůŦ� ďŝƌ� ŬŽƌĞůĂƐǇŽŶ�
ƐĂƉƚĂŶĚŦ�;ƉсϬ͕ϬϬϬ͕�ƌс�Ϭ͕ϯϯϴͿ͘�,ĂƐƚĂůĂƌŦŶ�ĕŦŬŦƔ��Ž,ď�ĚĞŒĞƌůĞƌŝ�
ŝůĞ�ĂĐŝů�ƐĞƌǀŝƐƚĞ�ŬĂůŦƔ�ƐƺƌĞůĞƌŝ�ĂƌĂƐŦŶĚĂ�ŶĞŐĂƚŝĨ�ǇƂŶĚĞ�ĂŶůĂŵůŦ�
ďŝƌ�ŬŽƌĞůĂƐǇŽŶ�ƐĂƉƚĂŶĚŦ�;ƉсϬ͕ϬϬϬ͕�ƌс�- Ϭ͕ϯϵϰͿ͘�zŝŶĞ�ŚĂƐƚĂůĂƌŦŶ�
ŐĞůŝƔ��Ž,ď�ĚĞŒĞƌůĞƌŝ�ŝůĞ�,�K�ƚĞĚĂǀŝ�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ�ĂƌĂƐŦŶĚĂ�

ƉŽǌŝƚŝĨ� ǇƂŶĚĞ� ĂŶůĂŵůŦ� ďŝƌ� ŬŽƌĞůĂƐǇŽŶ� ƐĂƉƚĂŶĚŦ� ;ƉсϬ͕ϬϬϬ͕� ƌс�
0,403). 
dĂƌƚŦƔŵĂ 
můŬĞŵŝǌĚĞ� ƂǌĞůůŝŬůĞ� ŬŦƔ� ĂǇůĂƌŦŶĚĂ� ŚĂǀĂůĂŶĚŦƌŵĂƐŦ� ǇĞƚĞƌƐŝǌ 
ĂůĂŶůĂƌĚĂ�ďĂĐĂƐŦǌ�ƐŽďĂ͕�ŵĂŶŐĂů�ǀĞ�ƔŽĨďĞŶ�ŬƵůůĂŶŦŵŦ�ƐŽŶƵĐƵ�
�K� ǌĞŚŝƌůĞŶŵĞƐŝ� ĕŽŬ� ƐŦŬ� ŐƂƌƺůŵĞŬƚĞ� ďƵ� ŚĂƐƚĂůĂƌ� ĂĐŝů�
ƐĞƌǀŝƐůĞƌĞ�ƐŦŬůŦŬůĂ�ďĂƔǀƵƌŵĂŬƚĂĚŦƌ͘� 
�K�ǌĞŚŝƌůĞŶŵĞůĞƌŝ�ƂǌĞůůŝŬůĞ�ŬĂǌĂ�ŝůĞ�ŵĂƌƵǌŝǇĞƚůĞƌĚĞ�ƂŶĞŵůŝ�ďŝƌ�
Ƃůƺŵ� ŶĞĚĞŶŝĚŝƌ� ǀĞ� ƚŽƉůƵ� ŚĂůĚĞ� ŵĂƌƵǌŝǇĞƚůĞƌ� ĕŽklu 
ĞƚŬŝůĞŶŵĞůĞƌĞ�ǇŽů�ĂĕŵĂŬƚĂĚŦƌ͘�^ŦŬůŦŬůĂ�ĚƵŵĂŶ�ŵĂƌƵǌŝǇĞƚŝŶŝŶ�
Ğǀ� ŝĕŝ� ŽƌƚĂŬ� ŬƵůůĂŶŦŵ� ĂůĂŶůĂƌŦŶĚĂ� ŽůŵĂƐŦ� ďŝƌĞǇůĞƌŝŶ� ďŝƌůŝŬƚĞ�
ĞƚŬŝůĞŶŵĞƐŝŶĞ� ǇŽů� ĂĕŵĂŬƚĂ� ĂǇŶŦ� Ğǀŝ� ŬƵůůĂŶĂŶ� ďŝƌĞǇůĞƌĚĞ� ĞƔ�
ǌĂŵĂŶůŦ� ǌĞŚŝƌůĞŶŵĞ� ǀĂŬĂůĂƌŦ� ŝůĞ� ŬĂƌƔŦůĂƔŦůŵĂƐŦŶĂ� ŶĞĚĞŶ�
ŽůŵĂŬƚĂĚŦƌ͘� 
�ĂůŦƔŵĂŵŦǌĚĂ� йϱϭ͕ϴ� ĞƚŬŝůĞŶŵĞ� ƺĕ� ǀĞ� ƺǌĞƌŝ� ŬŝƔŝŶŝŶ� ďŝƌůŝŬƚĞ�
ĞƚŬŝůĞŶŵĞƐŝ� ƐŽŶƵĐƵ� ŐĞůŝƔŵŝƔ� ǀĞ� ĞƌŬĞŶ� ďĂƔǀƵƌƵ� ǀĞ� ƵǇŐƵŶ�
ƚĞĚĂǀŝ�ŝůĞ�ŚĂƐƚĂůĂƌ�ŬƵƌƚĂƌŦůĂďŝůŵŝƔƚŝƌ͘��ƐŬŝƔĞŚŝƌ�ĕĞǀƌĞƐŝŶĚĞ�ĂĚůŝ�
ƂůƺŵůĞƌŝŶ�ŝŶĐĞůĞŶĚŝŒŝ�ďŝƌ�ĕĂůŦƔŵĂĚĂ�ϳϱϭϮ�ĂĚůŝ�ƂůƺŵƺŶ�ϭϬϳϮ�Ɛŝ�
karbon monoksit zehirleŶŵĞƐŝŶĞ� ďĂŒůŦ� ŽůĚƵŒƵ� ŬĂǇĚĞĚŝůŵŝƔ�
йϮϭ͕ϰ� ƺ� ƚŽƉůƵ� ǀĂŬĂůĂƌ� ŽůĂƌĂŬ� ďĞůŝƌƚŝůŵŝƔƚŝƌ� ;ϭϱͿ͘� �Ƶ� ĚƵƌƵŵ�
ƚŽƉůƵŵƐĂů� ďŝƌ� ƐĂŒůŦŬ� ƐŽƌƵŶƵ� ŽůĂƌĂŬ� ŬĂƌďŽŶ� ŵŽŶŽŬƐŝƚŝŶ�
ƂŶĞŵŝŶŝ�ƉĞŬŝƔƚŝƌŵĞŬƚĞĚŝƌ͘ 
�K�ǌĞŚŝƌůĞŶŵĞůĞƌŝŶĞ�ŶĞĚĞŶ�ŽůĂŶ�ŬĂǇŶĂŒŦŶ͕�ŐĞůŝƔŵŝƔ�ƺůŬĞůĞƌĚĞ�
ĕŽŒƵŶůƵŬůĂ� ǇĂŶŐŦŶ� ǀĞ� ĞŐǌŽǌ� ĚƵŵĂŶŦ� ŽůĚƵŒƵ� ďĞůŝƌƚŝůŝƌŬĞŶ͕�
ƺůŬĞŵŝǌĚĞ�ĚĂŚĂ�ĕŽŬ�ƐŽďĂ�ǀĞ�ƔŽĨďĞŶ�ŽůĚƵŒƵ�ďŝůĚŝƌŝůŵĞŬƚĞĚŝƌ͘�
�ƵƌƐĂ� ŐĞŶĞůŝŶĚĞ� ĂĐŝů� ƐĞƌǀŝƐĞ� ďĂƔǀƵƌĂŶ� ŬĂƌďŽŶ� ŵŽŶŽŬƐŝƚ�
ǌĞŚŝƌůĞŶŵĞƐŝ� ǀĂŬĂůĂƌŦŶŦŶ� ŝŶĐĞůĞŶĚŝŒŝ� ďŝƌ� ĕĂůŦƔŵĂĚĂ�
ǌĞŚŝƌůĞŶŵĞ� ŬĂǇŶĂŒŦ� йϴϬ� ƐŽďĂ� ŽůĂƌĂŬ� ƐĂƉƚĂŶŵŦƔƚŦƌ� ;ϭϲͿ͘�
dƺƌŬŝǇĞ ŐĞŶĞůŝŶĚĞ� ƚƺŵ� ŬĂƌďŽŶ�ŵŽŶŽŬƐŝƚ� ǌĞŚŝƌůĞŶŵĞůĞƌŝŶŝŶ�
ŝŶĐĞůĞŶĚŝŒŝ� ďŝƌ� ďĂƔŬĂ� ĕĂůŦƔŵĂĚĂ� ƐŽďĂ� ŬĂǇŶĂŬůŦ�
ǌĞŚŝƌůĞŶŵĞůĞƌŝŶ� ŽƌĂŶŦ� йϰϲ͕ϱ� ĚƵƌ� ;ϭϳͿ͘� �ĂůŦƔŵĂŵŦǌĚĂ� ĚĂ�
ďĞŶǌĞƌ�ƔĞŬŝůĚĞ�ĞŶ�ƐŦŬ�ĞƚŬĞŶ�йϲϬ�ŬƂŵƺƌ�ƐŽďĂƐŦ�ŽůĂƌĂŬ�ƚĞƐƉŝƚ�
ĞĚŝůŵŝƔƚŝƌ�ǀĞ�ůŝƚĞƌĂƚƺƌ�ŝůĞ�ďĞŶǌĞƌĚŝƌ͘ 
�ĂůŦƔŵĂŵŦǌ� ŬĂƉƐĂŵŦŶĚĂ� ŬĂƌďŽŶ� ŵŽŶŽŬƐŝƚ� ǌĞŚŝƌůĞŶŵĞƐŝ�
ƐĂƉƚĂŶĂŶ�ŽůŐƵůĂƌŦŶ�ĞŶ�ƐŦŬ�ďĂƔǀƵƌƵ�ƐĂĂƚŝ�йϮϵ͕ϭ�ŝůĞ�Ϭϰ͗ϬϬ-08:00 
ƐĂĂƚůĞƌŝ� ĂƌĂƐŦŶĚĂ� ŽůŵƵƔƚƵƌ͘� �Đŝů� ƐĞƌǀŝƐĞ� ďĂƔǀƵƌĂŶ� ŬĂƌďŽŶ�
ŵŽŶŽŬƐŝƚ� ǌĞŚŝƌůĞŶŵĞůĞƌŝŶŝŶ� ŝŶĐĞůĞŶĚŝŒŝ� ŝŬŝ� ǇŦůůŦŬ� ǀĞƌŝůĞƌin 
ŝŶĐĞůĞŶĚŝŒŝ�ďŝƌ�ĕĂůŦƔŵĂĚĂ

    

Taburcu zŽŒƵŶ��ĂŬŦŵ�zĂƚŦƔŦ <ůŝŶŝŬ�zĂƚŦƔŦ Toplam 
    

N   (%) N   (%) N   (%) 
N X2 P 

Cinsiyet Erkek 34(30,9) 0 (0,0) 1 (0,9) 35 0,47 Sd=2 

<ĂĚŦŶ 72 (65,5) 1 (0,9) 2 (1,8) 75 p=0.789 

HBO Endikasyonu 

Yok 87 (79,1) 0 (0,0) 0 (0,0) 87 

220.0 

Sd=12 

�ŝůŝŶĕ��ƵůĂŶŦŬůŦŒŦ 6 (5.5) 1 (0,9) 0(0,0) 7 p<0.001 

EƂƌŽůŽũŝŬ��ĞĨŝƐŝƚ 1 (0,9) 0 (0,0) 0 (0,0) 1  
 

Kardiyak Toksisite 1 (0,9) 0 (0,0) 1 (0,9) 2 
 

Gebelik 1 (0,9) 0 (0,0) 2 (1,8) 3  

Senkop 10(9,1) 0 (0,0) 0 (0,0) 10  

,�K�dĞĚĂǀŝƐŝ�hǇŐƵůĂŶĚŦ�ŵŦ 
Evet 19(17,3) 1 (0.9) 3 (2,7) 

23 15,7 
Sd=2 

,ĂǇŦƌ 87 (79,1) 0 (0,0 0 (0,0 87 p<0.001 
Toplam 106(96,4) 1 (0.9) 3 (2,7) 110 

 

HBO: Hiperbarik oksijen tedavisi 

Tablo 2:,ĂƐƚĂůĂƌŦŶ�ƐŽŶ�ĚƵƌƵŵůĂƌŦŶŦŶ�ĚĞŒŝƔŬĞŶůĞƌ�ŝůĞ�ŬĂƌƔŦůĂƔƚŦƌŦůŵĂƐŦ 
 
 

 Frekans 
N 

zƺǌde 
% 

Yok 87 79,1 
�ŝůŝŶĕ�ďƵůĂŶŦŬůŦŒŦ 7 6,4 
EƂƌŽůŽũŝŬ�ĚĞĨŝƐŝƚ 1 0,9 
Kardiyak toksisite 2 1,8 
Gebelik 3 2,7 
Senkop 10 9,1 
Toplam 110 100,0 
Tablo 1: ,ŝƉĞƌďĂƌŝŬ�ŽŬƐŝũĞŶ�ƚĞĚĂǀŝƐŝ�ƵǇŐƵůĂŶŵĂ�ĞŶĚŝŬĂƐǇŽŶůĂƌŦ. 
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ďĂƔǀƵƌƵůĂƌŦŶ� йϰϱ͕ϲ� ƐŦ� ϬϬ͗ϬϬ� ŝůĞ� Ϭϴ͗ϬϬ� ƐĂĂƚůĞƌŝ� ĂƌĂƐŦŶĚĂ�
ŐĞƌĕĞŬůĞƔŵŝƔƚŝƌ� ;ϭϴͿ͘� �ĂƔǀƵƌƵůĂƌŦŶ� ŐĞĐĞ� ƐĂĂƚůĞƌŝŶĚĞ� ŽůŵĂƐŦ�
ŦƐŦŶŵĂ� ŶĞĚĞŶůŝ� ŬƵůůĂŶŦůĂŶ� ǇĂŬŦƚůĂƌŦŶ� ŐĞĐĞ� ŚĂǀĂůĂŶĚŦƌŵĂƐŦ�
yetersiz alanlarda ƐƺƌĞŬůŝ� ǇĂŶŵĂƐŦ� ǀĞ�ĚƵŵĂŶ�ŵĂƌƵǌŝǇĞƚŝŶŝŶ�
fark edilmemesi nedenli olabilir. 
�Ž,ď�ĚƺǌĞǇŝ�ŬĂŶ�ŐĂǌŦ�Ƃůĕƺŵƺ�ŝůĞ�ƚĂŶŦ�ŬŽŶƵůŵĂŬƚĂ�ǀĞ�ŚĂƐƚĂŶŦŶ�
ŬůŝŶŝŬ� ĚƵƌƵŵ� ǀĞ� ďĂƔǀƵƌƵ� ƔĞŬůŝŶĞ� ŐƂƌĞ� E�KǇĂ� ĚĂ� ,�K�
ĂůŵĂƐŦŶĂ� ŬĂƌĂƌ� ǀĞƌŝůŵĞŬƚĞĚŝƌ͘� �ĂůŦƔŵĂŵŦǌĚĂ� ŐĞůŝƔ�
ŬĂƌďŽŬƐŝŚĞŵŽŐůŽďŝŶ� ĚƺǌĞyleri >20 olan hastalar 
ĚĞŒĞƌůĞŶĚŝƌŝůŵŝƔ� ǀĞ� ŬůŝŶŝŬ� ĚƵƌƵŵůĂƌŦŶĂ� ŐƂƌĞ� ŚŝƉĞƌďĂƌŝŬ�
ŽŬƐŝũĞŶ�ƚĞĚĂǀŝƐŝ�ƵǇŐƵůĂŵĂƐŦŶĂ�ƵǌŵĂŶ�ŚĞŬŝŵ�ŬŽŶƐƺůƚĂƐǇŽŶƵ�
ƐŽŶƵĐƵŶĚĂ�ŬĂƌĂƌ�ǀĞƌŝůŵŝƔƚŝƌ͘�<ůŝŶŝŬ�ĚĞŒŝƔŬĞŶůĞƌ�ƂƌŶĞŒŝŶ��Ž,ď�
ĚƺǌĞǇŝ�,�K͛ĚĂŶ�ǇĂƌĂƌ�ǇĂ�ĚĂ�ǌĂƌĂƌ�ƐĂŒůĂŶŵĂƐŦ�ďĞŬůĞŶĞŶ�ŚĂƐƚĂ�
grubunu belirlemeye yetmez. Amerikan Acil Hekimleri 
�ĞƌŶĞŒŝ�;���WͿ͕��K�ǌĞŚŝƌůĞŶŵĞƐŝ�ŚĂƐƚĂůĂƌŦ�ŝĕŝŶ�,�K�ƚĞƌĂƉƂƚŝŬ�
ďŝƌ� ƐĞĕĞŶĞŬ� ŽůĂƌĂŬ� ďĞůŝƌƚŵŝƔ� ĂŶĐĂŬ� ŬƵůůĂŶŦŵŦ� ǌŽƌƵŶůƵ�
ƚƵƚƵůĂŵĂǌ� ƔĞŬůŝŶĚĞ� ŐƂƌƺƔ� ďŝůĚŝƌŝŵŝ� ǇĂƉŵŦƔůĂƌĚŦƌ� ,�K�
ƚĞĚĂǀŝƐŝŶŝŶ� ƵǌƵŶ� ĚƂŶĞŵ� ŶƂƌŽůŽũŝŬ� ĞƚŬŝůĞƌ� ĂĕŦƐŦŶĚĂŶ� ŚĂŶŐŝ�
ŚĂƐƚĂĚĂ� E�K� ƚĞĚĂǀŝƐŝŶĞ� ƺƐƚƺŶ� ŽůĂďŝůĞĐĞŒŝŶŝ� ŶĞƚ� ŽůĂƌĂŬ�
ďĞůŝƌƚŝůŵĞŵŝƔƚŝƌ� ;ŬĂŶŦƚ� ĚƺǌĞǇŝ� �Ϳ;ϭϵͿ͘� �ƵŶĂ� ŬĂƌƔŦŶ� ^ƵĂůƚŦ� ǀĞ�
,ŝƉĞƌďĂƌŝŬ� dŦƉ� �ŝƌůŝŒŝ� ďƵ� ŬŽŶƵĚĂ� ĚĂŚĂ� ŐĞŶŝƔ� ƂŶĞƌŝůĞƌ�
ƐƵŶŵƵƔƚƵƌ͘��ƵŶĂ�ŐƂƌĞ��K�ǌĞŚŝƌůĞŶŵĞƐŝ�ŝůĞ�ŐĞůĞŶ�ŚĞƌ�ŚĂƐƚĂĚĂ�
ilk ve acil tedavide %100 oksijen tedavisi hemen 
ƵǇŐƵůĂŶŵĂůŦĚŦƌ� ;dŝƉ� ϭ� >ĞǀĞů� �� ƂŶĞƌŝͿ͘� �K� ǌĞŚŝƌůĞŶŵĞƐŝŶĚĞ�
ƔƵƵƌ�ĚĞŒŝƔŝŬůŝŒŝ͕�ŬůŝŶŝŬ�ŶƂƌŽůŽũŝŬ� ŬĂƌĚŝǇĂŬ�ƌĞƐƉŝƌĂƚƵǀĂƌ� ǇĂ�ĚĂ�
ƉƐŝŬŽůŽũŝŬ� ďƵůŐƵůĂƌ� ǀĂƌůŦŒŦŶĚĂ� ŚĂƐƚĂŶĞǇĞ� ŐĞůŝƔ� ĂŶŦŶĚĂ� �Ž,ď�
ĚƺǌĞǇŝ�ŶĞ�ŽůƵƔĂ�ŽůƐƵŶ�,�K�ƵǇŐƵůĂŵĂƐŦ�ƂŶĞƌŝůŵĞŬƚĞĚŝƌ�;d7W�ϭ�
Level B). Gebe hastada klinik durumu ve hastanedeki CoHb 
ĚƺǌĞǇŝ�ŶĞ�ŽůƵƌƐĂ�ŽůƐƵŶ�,�K�ƂŶĞƌŝůŵĞŬƚĞĚŝƌ�;�dŝƉ�ϭ�>ĞǀĞů��Ϳ͘�
DŝŶƂƌ��K�ǌĞŚŝƌůĞŶŵĞƐŝŶĚĞ�ŚĂƐƚĂůĂƌŦŶ�ϭϮ�ƐĂĂƚ�E�K�ǀĞǇĂ�,�K�
ŝůĞ� ƚĞĚĂǀŝƐŝ� ĚƺƔƺŶƺůĞďŝůŝƌ� ;dŝƉ� ϯ� >ĞǀĞů� �Ϳ͘� �ƐĞŵƉƚŽŵĂƚŝŬ�
hastaĚĂ� �K� ŵĂƌƵǌŝǇĞƚŝŶĚĞŶ� ƐŽŶƌĂ� Ϯϰ� ƐĂĂƚ� ŐĞĕĞŶ� ŚĂƐƚĂĚĂ�
,�K�ƂŶĞƌŝůŵĞŵĞŬƚĞĚŝƌ�;dŝƉ�ϭ�>ĞǀĞů��Ϳ�;ϮϬͿ͘ 
�ĂůŦƔŵĂŵŦǌĚĂ�ƂǌĞůůŝŬůĞ�ďŝůŝŶĕ�ďƵůĂŶŦŬůŦŒŦ�ǀĞ�ŬĂƌĚŝǇĂŬ�ƚŽŬƐŝƐŝƚĞ 
,�K�ƚĞĚĂǀŝ�ŬĂƌĂƌŦŶĚĂ�ĞƚŬŝŶ�ŽůŵƵƔ͕�ŬůŝŶŝŬ�ďĞůŝƌƚŝůĞƌ�ŝůĞ�ŐĞďĞůŝŬ�
ǀĂƌůŦŒŦ�ĚĂ�ƚĞĚĂǀŝ�ƐĞĕŝŵŝŶĚĞ�ƂŶĞŵůŝ�ďŝƌ�ŶŽŬƚĂ�ŽůŵƵƔƚƵƌ͘ 
�K� ǌĞŚŝƌůĞŶŵĞƐŝ� ŝůĞ� ĚĞŒĞƌůĞŶĚŝƌŝůĞŶ� ŚĂƐƚĂůĂƌĚĂ͕� ďĂƔǀƵƌƵ�
ƔŝŬąǇĞƚ�ǀĞ�ďƵůŐƵůĂƌŦŶ�ĂŒƌŦůŦŒŦ�ŝůĞ��Ž,ď�ĚƺǌĞǇŝ�ĂƌĂƐŦŶĚĂŬŝ�ŝůŝƔŬŝ�
ƚĂƌƚŦƔŵĂůŦ�ŽůŵĂŬůĂ�ďŝƌůŝŬƚĞ͕�ƐŽŶ�ǇŦůůĂƌĚĂ�ǇĂƉŦůĂŶ�ĕĂůŦƔŵĂůĂƌ�ĂŒŦƌ�
ŚĂƐƚĂůĂƌĚĂ� �Ž,ď� ĚƺǌĞǇŝŶŝŶ� ĚĂŚĂ� ǇƺŬƐĞŬ� ŽůĚƵŒƵŶƵ�
ŐƂƐƚĞƌŵŝƔƚŝƌ�;Ϯϭ͕ϮϮͿ͘ 
,�K͛ŦŶ�ŚĂŶŐŝ��Ž,ď�ƐĞǀŝǇĞƐŝŶĚĞ�ƵǇŐƵůĂŶŵĂƐŦ�ŐĞƌĞŬƚŝŒŝ�;ŬůŝŶŝŬ�
ĚƵƌƵŵĚĂŶ� ďĂŒŦŵƐŦǌ� ŽůĂƌĂŬͿ� ƚĂƌƚŦƔŵĂůŦĚŦƌ͘� �ŝƌĕŽŬ� ƚŦďďŝ�
ƚŽŬƐŝŬŽůŽŐ��Ž,ď�йϮϱ͛ĚĞŶ�ǇƺŬƐĞŬ�ŽůĚƵŒƵ�ĚƵƌƵŵĚĂ�ƌƵƚŝŶ�,�K�
ƵǇŐƵůĂŵĂƐŦŶŦ�ƂŶĞƌŝƌ͕�ďĂǌŦůĂƌŦ�ŝƐĞ�ƵǇŐƵŶ�ĞƔŝŒŝŶ�йϰϬ�ŽůĚƵŒƵŶĚĂ�
ŵƵƚĂďŦŬƚŦƌ͘� �Ƶ� ĚĞŒĞƌůĞƌĚĞŶ� ďŝƌŝŶŝ� ǀĞǇĂ� ƂƚĞŬŝŶŝ� ƐĞĕŵĞŬ� ŝĕŝŶ�
ĂĕŦŬ�ŬĂŶŦƚůĂƌ�ǇŽŬƚƵƌ͘�'ĞŶĞů�ŽůĂƌĂŬ��Ž,ďхйϮϱ�ŽůĂŶ�ŚĂƐƚĂůĂƌĚĂ�
ƌƵƚŝŶ�,�K�ǀĞƌŝůŵĞƐŝ�ƐĂǀƵŶƵůŵĂŬƚĂĚŦƌ͘�DƵƚůƵŽŒůƵ�ǀĞ�ĂƌŬ�ŶŦŶ�
ǇƺƌƺƚƚƺŒƺ�ϲϴ�ŵĞƌŬĞǌ�ǀĞ�Ϯϯ�ƺůŬĞǇŝ� ŬĂƉƐĂǇĂŶ�ĕĂůŦƔŵĂůĂƌŦŶĚĂ�
Ϯϯ� ŵĞƌŬĞǌ� ŚĂƐƚĂ� ƐĞĕŝŵŝŶĚĞ� ŬĂƌďŽŬƐŝŚĞŵŽŐůŽďŝŶ� ĚƺǌĞǇŝŶŝ�
ŬƵůůĂŶŦƌŬĞŶ�ŵĞƌŬĞǌůĞƌŝŶ�йϵϱ� ŝŶĚĞ� ŐĞĕŝĐŝ� ǀĞǇĂ�ƵǌĂŵŦƔ�ďŝůŝŶĕ�
ŬĂǇďŦ͕� ŬĂƌĚŝǇĂŬ� ŝƐŬĞŵŝ� ǀĞ� ŐĞďĞůŝŬ�,�K� ƚĞĚĂǀŝƐŝ� ŝĕŝŶ�ƂŶĐĞůŝŬ�
ŽůƵƔƚƵƌŵƵƔtur (23). HBO tedavisi, ciddi CO intoksikasyonuyla 
ŝůŝƔŬŝůŝ� ŐĞĕ-ŶƂƌŽŬŽŐŶŝƚŝĨ� ĚĞĨŝƐŝƚůĞƌŝ� ĞŶŐĞůůĞŵĞĚĞ� ǇĂƌĂƌůŦ�
ŽůĂďŝůŝƌ͘�,�K�ŬƵůůĂŶŦůĂĐĂŬƐĂ�ƚĞĚĂǀŝ�ŶĞ�ŬĂĚĂƌ�ĞƌŬĞŶ�ďĂƔůĂƌƐĂ�Ž�
ŬĂĚĂƌ� ǇĂƌĂƌůŦ� ŽůƵƌ͕� ƵǌƵŶ� ĚƂŶĞŵ� ŬŽŐŶŝƚŝĨ� ĨŽŶŬƐŝǇŽŶůĂƌŦŶ�
ƺǌĞƌŝŶĞ� ŽůƵŵůƵ� ĞƚŬŝůĞƌŝŶ� ŐƂǌůĞŵůĞŶŵĞƐŝ� ŝĕŝŶ� ŵĂƌƵǌŝǇĞƚƚĞŶ�
ƐŽŶƌĂŬŝ�ŝůŬ�Ϯϰ�ƐĂĂƚƚĞ�ďĂƔůĂŶŵĂůŦĚŦƌ�;ϮϰͿ͘ 

�ĂůŦƔŵĂŵŦǌĚĂ� �K� ĚƺǌĞǇŝ� йϮϬ� ŶŝŶ� ƺǌĞƌŝŶĚĞ� ŽůĂŶ� ŚĂƐƚĂůĂƌ�
ĚĞŒĞƌůĞŶĚŝƌŝůŵŝƔ� ǀĞ�йϳϵ͕ϭ� ŝ�,�K� ƚĞĚĂǀŝƐŝ� ĂůŵĂŬƐŦǌŦŶ�ƵǇŐƵŶ�
ŽŬƐŝũĞŶ�ƚĞĚĂǀŝƐŝ�ŝůĞ�ƚĂŬŝƉ�ĞĚŝůĞƌĞŬ�ƚĂďƵƌĐƵ�ĞĚŝůŵŝƔƚŝƌ͘ 
^ƺƌĞŬůŝ�ŽŬƐŝũĞŶ�ƚĞĚavisine; hasta asemptomatik olana kadar 
ǀĞǇĂ� �Ž,ď� ƐĞǀŝǇĞƐŝ� йϭϬ͛ƵŶ� ĂůƚŦŶĂ� ŝŶŝŶĐĞǇĞ� ŬĂĚĂƌ� ĚĞǀĂŵ�
ĞĚŝůŵĞůŝĚŝƌ͘� <ĂƌĚŝǇŽǀĂƐŬƺůĞƌ� ǀĞǇĂ� ĂŬĐŝŒĞƌ� ƐĞŵƉƚŽŵƵ�
ŽůĂŶůĂƌĚĂ�йϮ͛ŶŝŶ� ĂůƚŦŶĂ� ŝŶĚŝƌŝůŵĞůŝĚŝƌ� ;ϮϱͿ͘� �K� ǌĞŚŝƌůĞŶŵĞƐŝ�
ŶĞĚĞŶŝǇůĞ� ĚĞŒĞƌůĞŶĚŝƌŝůĞŶ� ŚĂƐƚĂůĂƌŦŶ� йϱϱ� ĂĐŝů� ƐĞƌǀiste 
ortalama 4-ϲ� ƐĂĂƚ� ŬĂůŵŦƔ� ǀĞ�Ž,ď� ĚƺǌĞǇŝ� ŶŽƌŵĂůĞ� ŝŶĞŶ� ǀĞ�
ĚŝŒĞƌ� ůĂďŽƌĂƚƵǀĂƌ� ƉĂƌĂŵĞƚƌĞůĞƌŝŶĚĞ� ƐŽƌƵŶ� ƐĂƉƚĂŶŵĂǇĂŶ�
ŚĂƐƚĂůĂƌ�ƚĂďƵƌĐƵ�ĞĚŝůŵŝƔƚŝƌ͘�,ĂƐƚĂůĂƌŦŶ��Ž,ď�ĚƺǌĞǇŝ�ŝůĞ�ĂĐŝůĚĞ�
ŬĂůŦƔ� ƐƺƌĞƐŝ� ĂƌĂƐŦŶĚĂ� ĂŶůĂŵůŦ� ŬŽƌĞůĂƐǇŽŶ� ƐĂƉƚĂŶŵŦƔƚŦƌ͘�
dŽŬůƵĐƵ�ǀĞ�ĂƌŬ͛͘ŶŦŶ�ĕŽĐƵŬ ĂĐŝů�ǀĂŬĂůĂƌŦŶŦ�ĚĞŒĞƌůĞŶĚŝƌĚŝŬůĞƌŝ�ďŝƌ�
ĕĂůŦƔŵĂĚĂ�ŽůŐƵůĂƌŦŶ�ĂĐŝůĚĞ�ƚĂŬŝƉ�ƐƺƌĞůĞƌŝ�Ϭ͕ϱϬ� ŝůĞ�ϮϬ͕ϭϴ�ƐĂĂƚ�
ĂƌĂƐŦŶĚĂ� ĚĞŒŝƔŵĞŬƚĞ� ŽůƵƉ� ŽƌƚĂůĂŵĂ� ϳ͕Ϭϳцϯ͕ϳϭ� ƐĂĂƚƚŝƌ� ;ϮϲͿ͘�
�ĂůŦƔŵĂŵŦǌĚĂ�ŚĂƐƚĂůĂƌŦŶ�йϱϱ͕ϱ� ŝ�ĂĐŝů� ƐĞƌǀŝƐƚĞ�Ϯ-4 saat takip 
ĞĚŝůŝƌŬĞŶ͕� йϯϰ͕ϱ� ŝ� ŶŝŶ� ƚĂŬŝƉ� ƐƺƌĞƐŝ ϲ� ƐĂĂƚĞ� ŬĂĚĂƌ� ƵǌĂŵŦƔ�
ƐŽŶƌĂƐŦŶĚĂ� ƚĂďƵƌĐƵůƵŬ� ƉůĂŶůĂŶŵŦƔƚŦƌ͘� dĂŬŝƉ� ƐƺƌĞůĞƌŝŵŝǌ�
ůŝƚĞƌĂƚƺƌĚĞŬŝ�ĕĂůŦƔŵĂůĂƌŦŶ�ĂŬƐŝŶĞ�ĚĂŚĂ�ĚƺƔƺŬƚƺƌ͘ 
^ŽŶƵĕ�ŽůĂƌĂŬ��K� ǌĞŚŝƌůĞŶŵĞƐŝ� ƐŦŬ� ƌĂƐƚůĂŶĂŶ�ďŝƌ� ĂĐŝůĚŝƌ͘��Đŝů�
ƐĞƌǀŝƐƚĞ�ƌĞǌĞƌǀƵĂƌůŦ�ŵĂƐŬĞ�ŝůĞ�ŽŬƐŝũĞŶ�ƚĞĚĂǀŝƐŝ�ƚĞŵĞů�ƚĞĚĂǀŝĚŝƌ�
ve haƐƚĂůĂƌŦŶ� ďƺǇƺŬ� ďŝƌ� ŬŦƐŵŦŶĚĂ� ǇĞƚĞƌůŝ� ƚĞĚĂǀŝǇŝ�
ƐĂŒůĂŵĂŬƚĂĚŦƌ͘� ,�K� ƚĞĚĂǀŝƐŝ� ŚĞƌ� ŵĞƌŬĞǌĚĞ� ƵůĂƔŦůŦƌ�
ŽůŵĂŵĂŬƚĂ� ǀĞ� ĚŽŒƌƵ� ĞŶĚŝŬĂƐǇŽŶůĂƌ� ĚŦƔŦŶĚĂ� ĂĐŝů� ƐĞƌǀŝůĞƌĚĞ�
ƵǇŐƵŶƐƵǌ� ƐĞǀŬůĞƌ� ǇĂƔĂŶŵĂŬƚĂĚŦƌ͘� <ĂƌďŽŶ� ŵŽŶŽŬƐŝƚ�
ǌĞŚŝƌůĞŶŵĞƐŝ� ƐĂƉƚĂŶĂŶ� ŚĂƐƚĂůĂƌĚĂ� ,�K� ƚĞĚĂǀŝƐŝ� ƂŶĞŵůŝ� ǀĞ�
ƂǌĞůůŝŬůŝ� ďŝƌ� ƚĞĚĂǀŝ� ƐĞĕĞŶĞŒŝĚŝƌ͘� <ĂƌďŽŬƐŝŚĞŵŽŐůŽďŝŶ�
ĚƺǌĞǇůĞƌŝ� ,�K� ƚĞĚĂǀŝƐŝ� ĞŶĚŝŬĂƐǇŽŶƵ� ŝĕŝŶ� ƂŶĞŵůŝ� ďŝƌ�
ǇƂŶůĞŶĚŝƌŝĐŝ� ŽůŵĂŬůĂ� ďŝƌůŝŬƚĞ� ƚĞŬ� ďĂƔŦŶĂ� ďĞůŝƌůĞǇŝĐŝ� ĚĞŒŝůĚŝƌ͘�
,ĂƐƚĂůĂƌĚĂ� ĚŽŒƌƵ� ĞŶĚŝŬĂƐǇŽŶůĂƌ� ŬŽŶƵůŵĂůŦ� ǀĞ� ƐƵĂůƚŦ� ǀĞ�
ŚŝƉĞƌďĂƌŝŬ�ƵǌŵĂŶŦ�ŝůĞ�ŬĂƌĂƌ�ǀĞƌŝůŵĞůŝĚŝƌ͘��Ƶ�ƐĂǇĞĚĞ�,�K�ŝĕŝŶ�
ƐĂĚĞĐĞ� �Ž,ď� ĚƺǌĞǇŝŶĞ� ďĂŬŦůĂƌĂŬ� ǇĂŶůŦƔ� ĞŶĚŝŬĂƐǇŽŶůĂƌ�
ŬŽŶƵůŵĂƐŦ�ǀĞ�ƵǇŐƵŶƐƵǌ�ƐĞǀŬůĞƌ�ƂŶůĞŶĞďŝůŝƌ͘ 
 
<ŦƐŦƚůŦůŦŬůĂƌ 
�ĂůŦƔŵĂŵŦǌŦŶ�ďĂǌŦ� ŬŦƐŦƚůĂŵĂůĂƌŦ�ŵĞǀĐƵƚƚƵƌ͘� 7ůŬŝ�ĕĂůŦƔŵĂŵŦǌŦŶ�
ƌĞƚƌŽƐƉĞŬƚŝĨ� ŽůĂƌĂŬ� ǇƺƌƺƚƺůŵĞƐŝ� ǀĞƌŝ� ƚŽƉůĂŵĂ� ĂƔĂŵĂƐŦŶĚĂ�
ŚĂƐƚĂůĂƌŦŶ� ďŝůŐŝůĞƌŝŶĚĞ� ŬĂǇďĂ� ŶĞĚĞŶ� ŽůŵƵƔƚƵƌ͘� �ǇƌŦĐĂ�
ĕĂůŦƔŵĂŵŦǌ�ƚĞŬ�ŵĞƌŬĞǌĚĞ�ǇĂƉŦůŵŦƔƚŦƌ�ǀĞ�ǀĂŬĂ�ƐĂǇŦƐŦ�ŬŦƐŦƚůŦĚŦƌ͘�
�ĂůŦƔŵĂŵŦǌĚĂ�,�K�ƚĞĚĂǀŝƐŝ�ǀĞƌĚŝŒŝŵŝǌ�ŚĂƐƚĂůĂƌŦŶ�ƵǌƵŶ�ƐƺƌĞůŝ�
ƚĂŬŝďŝ�ƐĂŒůĂŶĂŵĂŵŦƔ�ĂĐŝů�ƐĞƌǀŝƐ�ƚĂďƵƌĐƵůƵŒƵ�ƐŽŶƌĂƐŦŶĚĂŬŝ�ĞŬ�
tedavilerŝ� ŬĂǇĚĞĚŝůĞŵĞŵŝƔƚŝƌ͘� �ĂŚĂ� ĨĂǌůĂ� ƐĂǇŦĚĂ� ŚĂƐƚĂŶŦŶ�
ďƵůƵŶĚƵŒƵ͕�ĕŽŬ�ŵĞƌŬĞǌůŝ�ǇĂƉŦůĂĐĂŬ�ŽůĂŶ�ďĂƔŬĂ�ĕĂůŦƔŵĂůĂƌůĂ�ďƵ�
ŬŽŶƵŶƵŶ�ĚĂŚĂ�ŝǇŝ�ĂǇĚŦŶůĂƚŦůĂďŝůĞĐĞŒŝŶŝ�ĚƺƔƺŶŵĞŬƚĞǇŝǌ͘ 
 
�ŦŬĂƌ��ĂƚŦƔŵĂƐŦ͗�zĂǌĂƌůĂƌ�ĕŦŬĂƌ�ĕĂƚŦƔŵĂƐŦ�ďĞǇĂŶ�ĞƚŵĞŵŝƔƚŝƌ͘   
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CASE REPORT / OLGU SUNUMU 

 

A Rare Cause of Leg Pain: Diverticule Perforation, Abscess Formation 
EĂĚŝƌ��ŝƌ��ĂĐĂŬ��ŒƌŦƐŦ�EĞĚĞŶŝ͗��ŝǀĞƌƚŝŬƺů�WĞƌĨŽƌĂƐǇŽŶƵ͕��ƉƐĞ�&ŽƌŵĂƐǇŽŶƵ 
�ĂƌŦƔ�DƵƌĂƚ��ǇǀĂĐŦ1 , Murat �ĞƚŝŶ2 ͕�,ƺƐĞǇŝŶ�^Ăŵŝ�bĂŚŝŶ1  
 
ABSTRACT 

Aim: Diverticular diseases are mostly asymptomatic and are 
mostly seen in patients over the age of forty, especially in western 
countries. Although abdominal pain is the most common symptom, 
patients with recurrent diverticulitis attacks may present with 
atypical presentations. 

Case: An 89-year-old male patient presented to the emergency 
department with left leg pain that had been going on for two days 
and was increasing. It was detected that diverticulitis and the 
sigmoid colon secondary to diverticulitis caused abscess formation 
in a retroperitoneal pouch extending superiorly and inferiorly over 
the psoas muscle. 

Conclusion: Recurrent episodes of diverticulitis cause scarring 
and adhesion formation and therefore localized perforations and 
abscesses can be seen instead of generalized peritonitis. Cases of 
atypical diverticulitis with lower extremity pain complicated by 
abscess formation in the adjacent psoas muscle can result in high 
morbidity and mortality for patients. 
Keywords: Diverticulitis, abscess, perforation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P� 
�ŵĂĕ͗� �ŝǀĞƌƚŝŬƺůĞƌ� ŚĂƐƚĂůŦŬůĂƌ� ĕŽŒƵŶůƵŬůĂ� ĂƐĞŵƉƚŽŵĂƚŝŬ�

ƐĞǇƌĞƚŵĞŬƚĞ�ǀĞ�ƂǌĞůůŝŬůĞ�ďĂƚŦ�ƺůŬĞůĞƌŝŶĚĞ�ĕŽŒƵŶůƵŬůĂ�ŬŦƌŬ�ǇĂƔ�ƺǌĞƌŝ�
ŚĂƐƚĂůĂƌĚĂ� ŐƂƌƺůŵĞŬƚĞĚŝƌ͘� <ĂƌŦŶ� ĂŒƌŦƐŦ� ĞŶ� ƐŦŬ� ƐĞŵƉƚŽŵ� ŽůŵĂŬůĂ�
ďŝƌůŝŬƚĞ� ƚĞŬƌĂƌůĂǇĂŶ� ĚŝǀĞƌƚŝŬƺůŝƚ� ĂƚĂŬůĂƌŦŶĂ� ƐĂŚŝƉ� ŚĂƐƚĂůĂƌ� ĂƚŝƉŝŬ�
prezentasyŽŶůĂƌůĂ�ďĂƔǀƵƌĂďŝůŵĞŬƚĞĚŝƌ͘� 

Olgu: ϴϵ�ǇĂƔŦŶĚĂ�ĞƌŬĞŬ�ŚĂƐƚĂ�ĂĐŝů�ƐĞƌǀŝƐĞ�ŝŬŝ�ŐƺŶĚƺƌ�ĚĞǀĂŵ�ĞĚĞŶ�
ǀĞ�ŐŝĚĞƌĞŬ�ĂƌƚĂŶ�ƐŽů�ďĂĐĂŬ�ĂŒƌŦƐŦ�ŝůĞ�ĂĐŝů�ƐĞƌǀŝƐĞ�ďĂƔǀƵƌĚƵ͘�,ĂƐƚĂĚĂ�
ĚŝǀĞƌƚŝŬƺůŝƚ�ǀĞ�ĚŝǀĞƌƚŝŬƺůĞ�ƐĞŬŽŶĚĞƌ�ƐŝŐŵŽŝĚ�ŬŽůŽŶƵŶ�ƉĞƌĨŽƌĞ�ŽůĂƌĂŬ�
ƉƐŽĂƐ� ŬĂƐŦ� ƺǌĞƌŝŶĚĞŶ� ƐƵƉĞƌŝŽƌ� ǀĞ� ŝŶĨĞƌŝŽƌĂ� ĚŽŒƌƵ� ƵǌĂŶĂŶ�
ƌĞƚƌŽƉĞƌŝƚŽŶĞů�ďŝƌ�ƉŽƔ�ŝĕŝŶĚĞ�ĂƉƐĞ�ŽůƵƔƵŵƵŶĂ�ŶĞĚĞŶ�ŽůĚƵŒƵ�ƚĞƐƉŝƚ�
edildi.   

^ŽŶƵĕ͗� dĞŬƌĂƌůĂǇĂŶ� ĚŝǀĞƌƚŝŬƺůŝƚ� ĂƚĂŬůĂƌŦŶŦŶ� ƐŬĂƌ� ǀĞ� ĂĚĞǌǇŽŶ�
ŽůƵƔƵŵƵŶĂ�ŶĞĚĞŶ�ŽůĚƵŒƵ�ǀĞ�ďƵ�ǇƺǌĚĞŶ�ůŽŬĂůŝǌĞ�ƉĞƌĨŽƌĂƐǇŽŶůĂƌŦŶ�ǀĞ�
apselerin jĞŶĞƌĂůŝǌĞ� ƉĞƌŝƚŽŶŝƚůĞƌ� ǇĞƌŝŶĞ� ŐƂƌƺůĞďŝůŝƌ͘� <ŽŵƔƵ� ƉƐŽĂƐ�
ŬĂƐŦŶĚĂ�ĂƉƐĞ�ĨŽƌŵĂƐǇŽŶƵ�ŝůĞ�ŬŽŵƉůŝŬĞ�ŽůĂŶ�ǀĞ�Ăůƚ�ĞŬƐƚƌĞŵŝƚĞ�ĂŒƌŦƐŦ�
ŝůĞ� ŐĞůĞŶ� ĂƚŝƉŝŬ� ďŝƌ� ĚŝǀĞƌƚŝŬƺůŝƚ� ǀĂŬĂůĂƌŦ͕� ŚĂƐƚĂůĂƌ� ŝĕŝŶ� ǇƺŬƐĞŬ�
ŵŽƌďŝĚŝƚĞ�ǀĞ�ŵŽƌƚĂůŝƚĞ�ŝůĞ�ƐŽŶƵĕůĂŶĂďŝůŵĞŬƚĞĚŝƌ͘ 
Anahtar Kelimeler: DŝǀĞƌƚŝŬƺůŝƚ͕�ĂƉƐĞ͕�ƉĞƌĨŽƌĂƐǇŽŶ 
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'ŝƌŝƔ 
�ŝǀĞƌƚŝŬƺů͕� ŬŽůŽŶŝŬ� ĚƵǀĂƌŦŶ� ŬĞƐĞ� ďĞŶǌĞƌŝ� ƉƌŽƚƌƺǌǇŽŶƵĚƵƌ͘�
�ŝǀĞƌƚŝŬƺůŽǌŝƐ͕� ĚŝǀĞƌƚŝŬƺů� ŵĞǀĐƵĚŝǇĞƚŝ� ŽůĂƌĂŬ�
ƚĂŶŦŵůĂŶŵĂŬƚĂĚŦƌ͘��ŝǀĞƌƚŝŬƺůĞƌ�ŚĂƐƚĂůŦŬůĂƌ� ŬŽŵƉůŝŬĞ�ǀĞ�ŶŽŶ�
ŬŽŵƉůŝŬĞ� ĚŝǀĞƌƚŝŬƺůŝƚůĞƌ� ŽůĂƌĂŬ� ŝŬŝǇĞ� ĂǇƌŦůŵĂŬƚĂĚŦƌůĂƌ͘�
,ĂƐƚĂůĂƌŦŶ� ĕŽŒƵŶůƵŒƵ�ĂƐĞŵƉƚŽŵĂƚŝŬ� ƐĞǇƌĞƚŵĞƐŝŶĞ� ƌĂŒŵĞŶ͕�
йϮϬ�ŚĂƐƚĂ�ƐĞŵƉƚŽŵ�ŽůƵƔƚƵƌĂďŝůŵĞŬƚĞĚŝƌ�;ϭͿ͘�^ŝŐĂƌĂ�ƚƺŬĞƚŝŵŝ͕�
ŽďĞǌŝƚĞ͕� ĚƺƔƺŬ� ůŝĨůŝ� ďĞƐůĞŶŵĞ� ƌŝƐŬ� ĨĂŬƚƂƌůĞƌŝ� ĂƌĂƐŦŶĚĂ� ǇĞƌ�
ĂůŵĂŬƚĂĚŦƌ� ;ϮͿ͘� �ŝǀĞƌƚŝŬƺůĞƌ� ŚĂƐƚĂůŦŬ� ĞŶ� ƐŦŬ� ƐŽů� ŬŽůŽŶĚĂ�
ŐƂƌƺůŵĞŬ� ƺǌĞƌĞ͕� ƂǌĞůůŝŬůĞ� ďĂƚŦ� ƺůŬĞůĞƌŝŶĚĞ͕� ĕŽŒƵŶůƵŬůĂ� ŬŦƌŬ�
ǇĂƔ ƺǌĞƌŝŶĚĞŬŝ�ŚĂƐƚĂůĂƌĚĂ�ŐƂƌƺůŵĞŬƚĞĚŝƌ�;ϯͿ͘��ŬƵƚ�ĚŝǀĞƌƚŝŬƺůŝƚ�
ǇĂƚŦƔŦ� ŝĕŝŶ� ŽƌƚĂůĂŵĂ� ǇĂƔ� ϲϯ͛ƚƺƌ� ;ϰͿ͘� zĂŬůĂƔŦŬ� ŽůĂƌĂŬ� ĂŬƵƚ�
ĚŝǀĞƌƚŝŬƺůŝƚ� ǇĂƚŦƔůĂƌŦŶŦŶ� ǇƺǌĚĞ� ϭϲ͛ƐŦ� ϰϱ� ǇĂƔ� ĂůƚŦŶĚĂŬŝ�
ŚĂƐƚĂůĂƌĚĂŶ�ŽůƵƔŵĂŬƚĂĚŦƌ� ;ϱͿ͘��ŝǀĞƌƚŝŬƺůĞ� ƐĂŚŝƉ�ŚĂƐƚĂůĂƌĚĂ͕�
ĚƺǀĞƌƚŝŬƺůůĞƌŝŶ� ǇĂŬůĂƔŦŬ� йϵϱ͛ŝ� ƐŝŐŵŽŝĚ� ŬŽůŽŶĚĂ�
ŐƂƌƺůŵĞŬƚĞĚŝƌ� ;ϲͿ͘� ��ŝǀĞƌƚŝŬƺůŝƚ͕�ĚŝǀĞƌƚŝŬƺůĞƌ� ŝŶĨůĂŵĂƐǇŽŶ�ǀĞ�
ĨŽŬĂů� ŶĞŬƌŽǌĂ� ďĂŒůŦ� ĚŝǀĞƌƚŝŬƺůƺŶ͕� ŵŝŬƌŽƐŬŽďŝŬ� ǀĞǇĂ�
ŵĂŬƌŽƐŬŽƉŝŬ�ƉĞƌĨŽƌĂƐǇŽŶƵŶĚĂŶ�ŬĂǇŶĂŬůĂŶŵĂŬƚĂĚŦƌ͘� 
�ďĚŽŵŝŶĂů�ĂŒƌŦ͕�ĂŬƵƚ�ĚŝǀĞƌƚŝŬƺůŝƚ�ŚĂƐƚĂůĂƌŦŶĚĂ�ĞŶ�ƐŦŬ�ŐƂƌƺůĞŶ�
ƔŝŬĂǇĞƚ�ŽůĂƌĂŬ�ŬĂƌƔŦŵŦǌĂ�ĕŦŬŵĂŬƚĂĚŦƌ͕�ĂŒƌŦ�ŐĞŶĞůůŝŬůĞ�ƐĂďŝƚƚŝƌ�
ǀĞ�ŐĞŶĞůůŝŬůĞ�ďĂƔǀƵƌƵ�ƂŶĐĞƐŝŶĚĞŬŝ�ďŝƌŬĂĕ�ŐƺŶĚĞ�ĚĞ�ŵĞǀĐƵƚƚƵƌ�
;ϳͿ͘��ŝǀĞƌƚŝŬƺůĞƌ�ĂƉƐĞ͕�ĂŬƵƚ�ĚŝǀĞƌƚŝŬƺůŝƚ�ŶĞĚĞŶŝ�ŝůĞ�ŚĂƐƚĂŶĞǇĞ�
ǇĂƚŦƌŦůĂŶ�ŚĂƐƚĂůĂƌŦŶ�ǇĂŬůĂƔŦŬ�йϭϳ͛ƐŝŶĞ�ŵĞǇĚĂŶĂ�ŐĞůŵĞŬƚĞĚŝƌ�
(8). 
 �Ƶ� ǇĂǌŦŵŦǌĚĂ� ĂĐŝůĞ� ƐŽů� Ăůƚ� ĞŬƐƚƌĞŵŝƚĞ� ĂŒƌŦƐŦ� ŝůĞ� ďĂƔǀƵƌĂŶ͕�
ĂŶĐĂŬ� ĂŒƌŦŶŦŶ� ŶĞĚĞŶŝŶŝŶ� ĚŝǀĞƌƚŝŬƺů� ƉĞƌĨŽƌĂƐǇŽŶƵ� ƐŽŶƌĂƐŦ�
ŽůƵƔĂŶ�ƉƐŽĂƐ�ĂƉƐĞƐŝ�ŽůĚƵŒƵ�ƐĂƉƚĂŶĂŶ�ďŝƌ�ǀĂŬĂ�ƐƵŶƵůŵĂŬƚĂĚŦƌ͘ 
 
Olgu Sunumu 
�ĂŚĂ� ƂŶĐĞĚĞŶ� ďŝůŝŶĞŶ� ĚŝǇĂďĞƚ͕� ŬĂůƉ� ǇĞƚŵĞǌůŝŒŝ͕� ƉƌŽƐƚĂƚ�
karsinomu, hipertansiyon, ŬƌŽŶŝŬ�ďƂďƌĞŬ�ǇĞƚŵĞǌůŝŒŝ� ƚĂŶŦůĂƌŦ�
ŵĞǀĐƵƚ�ŽůĂŶ͕�ϴϵ�ǇĂƔŦŶĚĂ�ĞƌŬĞŬ�ŚĂƐƚĂ�ĂĐŝů�ƐĞƌǀŝƐĞ�ŝŬŝ�ŐƺŶĚƺƌ�
ĚĞǀĂŵ�ĞĚĞŶ�ǀĞ�ŐŝĚĞƌĞŬ�ĂƌƚĂŶ�ƐŽů�ďĂĐĂŬ�ĂŒƌŦƐŦ�ŝůĞ�ŬĂďƵů�ĞĚŝůĚŝ͘�
�ĂƔǀƵƌƵ�ǀŝƚĂů�ƉĂƌĂŵĞƚƌĞůĞƌŝ͖�ƚĂŶƐŝǇŽŶ�ĂƌƚĞƌŝǇĞů͗�ϭϯϬͬϴϱ�ŵŵ�
,Ő͕�ĂƚĞƔ͗�ϯϳ�Σ� ͕�ŶĂďŦǌ͗ϭϮϬ�ĂƚŦŵ�ͬ ĚŬ͕�ƐŽůƵŶƵŵ�ƐĂǇŦƐŦ�ϭϰͬĚĂŬŝŬĂ�
ŽůĂƌĂŬ� ƐĂƉƚĂŶĚŦ͘� zĂƉŦůĂŶ� ĨŝǌŝŬ�ŵƵĂǇĞŶĞƐŝŶĚĞ� '<^͗ϭϱ͕� ŐĞŶĞů�
ĚƵƌƵŵƵ� ŝǇŝ͕� ďŝůŝŶĕ� ĂĕŦŬ͕� ŽƌǇĂŶƚĞ͕� ŬŽŽƉĞƌĞ� ŝĚŝ͘� ,Ğƌ� ŝŬŝ�
ŚĞŵŝƚŽƌĂŬƐƚĂ� ƐŽůƵŶƵŵ� ƐĞƐůĞƌŝ� ĞƔŝƚ� ŽůĂƌĂŬ� ĂůŦŶĚŦ͕� ĞŬ� ƐĞƐ�
ŵĞǀĐƵƚ� ĚĞŒŝůĚŝ͘� zĂƉŦůĂŶ� ďĂƚŦŶ� ŵƵĂǇĞŶĞƐŝŶĚĞ� ƐŽů� Ăůƚ� ĚĞƌŝŶ�
palpasyŽŶ� ŝůĞ� ŵŝŶŝŵĂů� ŚĂƐƐĂƐŝǇĞƚ� ŵĞǀĐƵƚƚƵ͘� dƺŵ�
ĞŬƐƚƌĞŵŝƚĞůĞƌĚĞ� ŶĂďŦǌůĂƌŦ� ƉĂůƉĞ� ĞĚŝůĞďŝůĚŝ͘� �ůƚ�
ĞŬƐƚƌĞŵŝƚĞůĞƌĚĞ�ĕĂƉ�ǀĞǇĂ� ŦƐŦ� ĨĂƌŬŦ�ŵĞǀĐƵƚ�ĚĞŒŝůĚŝ͘�,ĂƐƚĂŶŦŶ�
ƂǌĞůůŝŬůĞ� ƐŽů� Ăůƚ� ĞŬƐƚƌĞŵŝƚĞ� ĨůĞŬƐŝǇŽŶƵ� ƐŦƌĂƐŦŶĚĂ� ĂŒƌŦƐŦŶŦŶ�
ĂƌƚƚŦŒŦ� ŝǌůĞŶŵĞŬƚĞ� ŝĚŝ͘� �ĂƚŦŶĚĂ� ĚĞĨĂŶƐ� ǀĞǇĂ� ƌĞďŽund 
ƐĂƉƚĂŶŵĂĚŦ͘� ,ĂƐƚĂŶŦŶ� ĕĂůŦƔŦůĂŶ� ůĂďŽƌĂƚƵǀĂƌ�
ƉĂƌĂŵĞƚƌĞůĞƌŝŶĚĞ͕� ŬƌĞĂƚŝŶŝŶ� ϯ͘ϭ� ŵŐͬĚ>͕� ƺƌĞ͗� ϭϭϯ� ŵŐͬĚ>͕�
CRP:277.8 mg/L, D-dimer: 3.91 ug/mL, WBC: 11.08 103/uL 
;йϵϯ͘Ϯ�ŶƂƚƌŽĨŝůͿ͕�,'�͗�ϭϬϭ�Őͬ>͕�W>d͗�Ϯϭϰ�ϭϬ3/uL, Ph: 7.527, 
PCO2 14.8 mmHg, HCO3 12 mmol/L BE: -10.7, laktat 1.81 
ŵŵŽůͬ>�ŽůĂƌĂŬ�ƐĂƉƚĂŶĚŦ͘� 
�ĂƚŦŶĚĂŬŝ� ŚĂƐƐĂƐŝǇĞƚŝ� ŶĞĚĞŶŝ� ŝůĞ� ĕĞŬŝůĞŶ� ƚƺŵ� ďĂƚŦŶ�
ƵůƚƌĂƐŽŶŽŐƌĂĨŝƐŝŶĚĞ�ŚŝĚƌŽƉŝŬ� ŐƂƌƺŶƺŵĚĞ�ŽůĂŶ� ǀĞ� ŝĕĞƌŝƐŝŶĚĞ�
Ϯϯ�ŵŵ�ďƺǇƺŬůƺŒƺŶĚĞ�ŬĂůŬƺů�ƐĂƉƚĂŶĂŶ�ƐĂĨƌĂ�ŬĞƐĞƐŝ�ĚŦƔŦŶĚĂ�ĞŬ�

ƉĂƚŽůŽũŝŬ�ďƵůŐƵǇĂ�ƌĂƐƚůĂŶŦůŵĂĚŦ͘�,ĂƐƚĂŶŦŶ�ĕĞŬŝůĞŶ�ďŝůĂƚĞƌĂů�Ăůƚ�
ĞŬƐƚƌĞŵŝƚĞ� ĂƌƚĞƌŝǇŽǀĞŶƂǌ dopplerinde patolojik bulguya 
ƌĂƐƚůĂŶŦůŵĂĚŦ͘� <ĂƌŦŶ� ĂŒƌŦƐŦ� ǀĞ� Ăůƚ� ŬĂĚƌĂŶ� ŚĂƐƐĂƐŝǇĞƚŝ� ĚĞǀĂŵ�
ĞĚĞŶ�ŚĂƐƚĂǇĂ�ƚƺŵ�ďĂƚŦŶ�ďŝůŐŝƐĂǇĂƌůŦ�ƚŽŵŽŐƌĂĨŝƐŝ�;�dͿ�ĕĞŬŝůĚŝ͘��
,ĂƐƚĂĚĂ͕� ƐŽůĚĂ� ŬĂƐ� ƉůĂŶůĂƌŦ� ǀĞ� ǇƵŵƵƔĂŬ� ĚŽŬƵ� ƉůĂŶůĂƌŦ�
ĂƌĂƐŦŶĚĂ͕� ƉƐŽĂƐ� ŬĂƐŦ͕� ƐƉĞƌŵĂƚŝŬ� ŬŽƌĚ� ǀĞ� ŝŶŐƵŝŶĂů� ďƂůŐĞĚĞŶ͕�
ƐŽů�ŐůƵƚĞĂů�ĂůĂŶĂ�ĚŽŒƌƵ�ƵǌĂŶĂŶ�ǇĂǇŐŦŶ�ƐĞƌďĞƐƚ�ŚĂǀĂ�ŝŵĂũůĂƌŦ�
ŐƂƌƺůĚƺ͘� �ǇŶŦ� ĚƺǌĞǇĚĞ� ƐŝŐŵŽŝĚ� ŬŽůŽŶ� ŝůĞ� ŝůĞŽƉƐŽĂƐ� ŬĂƐŦ�
ĂƌĂƐŦŶĚĂ�ƵǌƵŶ�ƐĞŐŵĞŶƚ�ǇĂƉŦƔŦŬůŦŬ�ŐƂƌƺŶƺŵƺ�ŵĞǀĐƵƚ�ŽůĂƌĂŬ�
ƐĂƉƚĂŶĚŦ͘� ^Žů� ƉƐŽĂƐ� ŬĂƐŦ� ĕĞǀƌĞƐŝŶĚĞ� ǇĂŒůŦ� ƉůĂŶůĂƌĚĂ� ƐĂŒĂ�
ŬŦǇĂƐůĂ�ďĞůŝƌŐŝŶ�ŬŝƌůĞŶŵĞ�ƚĞƐƉŝƚ�ĞĚŝůĚŝ�;&ŝŐƺƌ�ϭ�ǀĞ�ϮͿ͘ 

 
&ŝŐƺƌ�ϭ͗ ^Žů�ŝŶŐƵŝŶĂů�ďƂůŐĞĚĞŶ�ƐŽů�ŐůƵƚĞĂů�ĂůĂŶĂ�ĚŽŒƌƵ�ƵǌĂŶĂŶ�ǇĂǇŐŦŶ�
ƐĞƌďĞƐƚ�ŚĂǀĂ�ŝŵĂũůĂƌŦ 

 
&ŝŐƺƌ�Ϯ͗ ^Žů�ƉƐŽĂƐ�ŬĂƐŦ�ĕĞǀƌĞƐŝŶĚĞ�ǇĂŒůŦ�ƉůĂŶůĂƌĚĂ�ŬŝƌůĞŶŵĞ 

 
,ĂƐƚĂǇĂ�ŶĂǌŽŐĂƐƚƌŝŬ�ĚĞŬŽŵƉƌĞƐǇŽŶ�ǀĞ�ƺƌŝŶĞƌ�ŬĂƚĞƚĞƌŝǌĂƐǇŽŶ�
ƵǇŐƵůĂŶĚŦ͘�7Ŭŝ�ŐĞŶŝƔ�ĕĂƉůŦ�/s�ŬĂƚĂƚĞƌ�ŝůĞ�ŬƌŝƐƚĂůŽŝĚ�ƐŽůƺƐǇŽŶůĂƌ�
ŝůĞ�ƌĞŚŝĚƌĂƚĂƐǇŽŶ�ƐĂŒůĂŶĚŦ�ǀĞ�ŐĞŶŝƔ�ƐƉĞŬƚƌƵŵůƵ�ĂŶƚŝďŝǇŽƚŝŬůĞƌ�
ďĂƔůĂŶĚŦ͘��ŒƌŦ�ŬŽŶƚƌŽůƺ�ƐĂŒůĂŶĚŦ͘�,ĞŵŽĚŝŶĂŵŝŬ�ŽůĂƌĂŬ�ƐƚĂďŝů�
olan hasta, ĚŝǀĞƌƚŝŬƺů� ƉĞƌĨŽƌĂƐǇŽŶƵ� ĚƺƔƺŶƺůĞƌĞŬ� ŐĞŶĞů�
ĐĞƌƌĂŚŝ�ŬůŝŶŝŒŝŶĞ�ŬŽŶƐƺůƚĞ�ĞĚŝůĚŝ͘� 
'ĞŶĞů�ĐĞƌƌĂŚŝ�ƚĂƌĂĨŦŶĚĂŶ�ǇĂƉŦůĂŶ�ŽƉĞƌĂƐǇŽŶĚĂ͕�ďŝƌ�ďƂůŐĞĚĞŶ�
ƉƐŽĂƐ� ŬĂƐŦŶĂ� ǇĂƉŦƔŦŬ� ŽůĂŶ� ƐŝŐŵŽŝĚ� ŬŽůŽŶĚĂ� ĚŝǀĞƌƚŝŬƺůůĞƌ�
ŽůĚƵŒƵ� ǀĞ� ĚŝǀĞƌƚŝŬƺůĞ� ƐĞŬŽŶĚĞƌ� ƐŝŐŵŽŝĚ� ŬŽůŽŶƵŶ� ƉĞƌĨŽƌĞ�
olarak ƉƐŽĂƐ� ŬĂƐŦ� ƺǌĞƌŝŶĚĞŶ� ƐƵƉĞƌŝŽƌ� ǀĞ� ŝŶĨĞƌŝŽƌĂ� ĚŽŒƌƵ�
ƵǌĂŶĂŶ�ƌĞƚƌŽƉĞƌŝƚŽŶĞů�ďŝƌ�ƉŽƔ�ŝĕŝŶĚĞ�ĂƉƐĞ�ŽůƵƔƵŵƵŶĂ�ŶĞĚĞŶ�
ŽůĚƵŒƵ� ƚĞƐƉŝƚ� ĞĚŝůĚŝ͘� � Hastadan bu olgu sunumunun ve 
ďĞƌĂďĞƌŝŶĚĞŬŝ� ŐƂƌƺŶƚƺůĞƌŝŶ� ǇĂǇŦnlanmasŦ ŝĕŝŶ� ǇĂǌŦlŦ 
bilgilendirilmiƔ onam alŦndŦ. 
 

https://doi.org/10.54996/anatolianjem.997024
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dĂƌƚŦƔŵĂ� 
�ŝǀĞƌƚŝŬƺůŝƚ�ŚĂƐƚĂůŦŒŦŶŦŶ�ĞŶ�ƐŦŬ�ďĂƔǀƵƌƵ�ƔĞŬůŝ�ŬĂƌŦŶ�ĂŒƌŦƐŦ�ŽůĂƌĂŬ�
ŬĂƌƔŦŵŦǌĂ� ĕŦŬŵĂŬƚĂĚŦƌ͘� �ŶĐĂŬ� ǀĂŬĂŵŦǌĚĂ� ĚĂ� ŽůĚƵŒƵ� Őŝďŝ͕�
ŬƌŽŶŝŬ� ĂƉƐĞůĞƌ͕� ĨŝƐƚƺů� ŽůƵƔƵŵƵ� ǀĞ� ďĂƌƐĂŬ� ŽďƐƚƌƺŬƐŝǇŽŶƵ�
ŽůƵƔŵĂƐŦ� ĚƵƌƵŵƵŶĚĂ� ĂƚŝƉŝŬ� ďƵůŐƵůĂƌ� ĚĂ� ŐƂƌƺůĞďŝůŝƌ͘�
�ŝǀĞƌƚŝŬƺůŝƚ͕� ŬŽůŽǀĂũŝŶĂů� ĨŝƐƚƺů� ;ϵͿ͕� ƉĞƌŝĂŶĂů� ĨŝƐƚƺů� ;ϭϬͿ͕� ŬĂƌŦŶ�
ĚƵǀĂƌŦŶĚĂ͕� ƌĞŶĂů� ĨŽƐƐĂĚĂ� ĂƉƐĞ� ĨŽƌŵĂƐǇŽŶƵ͕� ƐƵďŬƵƚĂŶƂǌ�
ĂŵĨŝǌĞŵ� ;ϭϭͿ� Őŝďŝ� ĨĂƌŬůŦ� ƔĞŬŝůůĞƌĚĞ� ŬĞŶĚŝŶŝ�
ŐƂƐƚĞƌĞďŝůŵĞŬƚĞĚŝƌ͘� �ŝǌŝŵ� ǀĂŬĂŵŦǌĚĂ� ĚŝǀĞƌƚŝŬƺůĞ� ďĂŒůŦ�
ƉĞƌĨŽƌĂƐǇŽŶ͕� ŬĂƌŦŶ� ĂŒƌŦƐŦ� ĚĂŚŝů� ŚĞƌŚĂŶŐŝ� ďŝƌ� ĞŬ� ƐĞŵƉƚŽŵ�
bulundurmadĂŶ�ƐĂĚĞĐĞ�Ăůƚ�ĞŬƐƚƌĞŵŝƚĞ�ĂŒƌŦƐŦ�ŽůĂƌĂŬ�ƉƌĞǌĞŶƚĞ�
ŽůŵƵƔƚƵƌ͘� dĞŬƌĂƌůĂǇĂŶ� ĚŝǀĞƌƚŝŬƺůŝƚ� ĂƚĂŬůĂƌŦŶŦŶ� ƐŬĂƌ� ǀĞ�
ĂĚĞǌǇŽŶ� ŽůƵƔƵŵƵŶĂ� ŶĞĚĞŶ� ŽůĚƵŒƵ� ǀĞ� ďƵ� ǇƺǌĚĞŶ� ůŽŬĂůŝǌĞ�
ƉĞƌĨŽƌĂƐǇŽŶůĂƌŦŶ� ǀĞ� ĂƉƐĞůĞƌŝŶ� ũĞŶĞƌĂůŝǌĞ� ƉĞƌŝƚŽŶŝƚůĞƌ� ǇĞƌŝŶĞ�
ŐƂƌƺůĞďŝůĚŝŒŝ� ĚƺƔƺŶƺůŵĞŬƚĞĚŝƌ� ;ϭϮͿ͘�sĂŬĂŵŦǌĚĂ�ĂŶĂ� ƔŝŬĂǇĞƚ�
ŽůĂƌĂŬ�ŬĂƌŦŶ�ĂŒƌŦƐŦŶŦŶ�ǇĞƌ�ĂůŵĂŵĂƐŦ�ďƵ�ŶĞĚĞŶůĞ�ŽůĂďŝůŝƌ͘ 
WƐŽĂƐ� ĂƉƐĞůĞƌŝ͕� ŝŵŵƺŶ� ǇĞƚŵĞǌůŝŒŝ� ŽůĂŶ� ŚĂƐƚĂůĂƌĚĂ� ƵǌĂŬ�
ďƂůŐĞůĞƌĚĞŶ͕� ůĞŶĨĂƚŝŬ� ǇĂ� ĚĂ� ŚĞŵĂƚŽũĞŶ� ǇĂǇŦůŦŵ� ŝůĞ� ;ƉƌŝŵĞƌ�
ƉƐŽĂƐ� ĂƉƐĞƐŝͿ� ǀĞǇĂ� ŬŽŵƔƵ� ǇĂƉŦůĂƌĚĂŶ� ĚŽŒƌƵĚĂŶ� ǇĂǇŦůŦŵ� ŝůĞ�
(sekonder psoas apsesi) meydana gelebilmektedir. Vertebral 
ŽƐƐĞŽǌ� ƉĂƚŽůŽũŝůĞƌ͕� ŬĂůĕĂ� ĂƌƚƌŽƉůĂƐƚŝƐŝ͕� ĂŽƌƚ� ǀĞ� ŐĞŶŝƚŽƺƌŝŶĞƌ�
ƐŝƐƚĞŵ� ƐŽƌƵŶůĂƌŦ� ;ϭϯͿ� ǇĂŶŦŶĚĂ� ǀĂŬĂŵŦǌĚĂ� ĚĂ� ŽůĚƵŒƵ� Őŝďŝ�
�ƌŽŚŶ� ŚĂƐƚĂůŦŒŦ� ;ϭϰͿ͕� ĂƉĂŶĚŝƐŝƚ͕� ŬŽůŽƌĞŬƚĂů� ŬĂŶƐĞƌ͕� ƺůƐĞƌĂƚŝĨ�
ŬŽůŝƚ� ǀĞ� ŐĞĕŝƌŝůŵŝƔ� ĂďĚŽŵŝŶĂů ĐĞƌƌĂŚŝ͕� ĚŝǀĞƌƚŝŬƺůŝƚ͕� ĂŬƵƚ�
gastroenterit gibi patolojiler de psoas apsesine neden 
olabilmektedir. 
dĂŶŦ� ŝĕŝŶ� ŝůŬ� ŽůĂƌĂŬ� ŶŽŶ� ŝŶǀĂǌŝĨ� ƚĞŬŶŝŬ� ŽůŵĂƐŦ� ĚŽůĂǇŦƐŦ� ŝůĞ�
ƵůƚƌĂƐŽŶŽŐƌĂĨŝ� ŝƐƚĞŶŵŝƔ� ĂŶĐĂŬ� ƐŽŶƵĕ� ĂůŦŶĂŵĂŵŦƔƚŦƌ͘� �Ƶ�
ĚƵƌƵŵ�ƵůƚƌĂƐŽŶŽŐƌĂĨŝŶŝŶ�ŬŝƔŝǇĞ�ďĂŒŦŵůŦ�ďŝƌ ƚĞŬŶŝŬ�ŽůŵĂƐŦŶĚĂŶ�
ǀĞ� ƌĞƚƌŽƉĞƌŝƚŽŶĞĂů� ŽůƵƔƵŵůĂƌŦ� ŐƂƌƺŶƚƺůĞŵĞĚĞŬŝ�
ǇĞƚĞƌƐŝǌůŝŒŝŶĚĞŶ� ŬĂǇŶĂŬůĂŶĂďŝůŝƌ͘��ŬƵƚ�ĚŝǀĞƌƚŝŬƺůŝƚ� ƚĂŶŦƐŦ� ŝĕŝŶ�
ĂďĚŽŵŝŶĂů� �d͕� ĚƵǇĂƌůŦůŦŬ� ǀĞ� ƂǌŐƺůůƺŒƺ� ƐŦƌĂƐŦǇůĂ� йϵϰ͕� йϵϵ�
ŽůĂƌĂŬ�ƐĂƉƚĂŶŵŦƔƚŦƌ�;ϭϱͿ͘�'ĞƌĞŬ�ĂǇŦƌŦĐŦ�ƚĂŶŦůĂƌŦŶ�ĞŬĂƌƚĂƐǇŽŶƵ͕�
gerekse ŽůĂƐŦ� ŬŽŵƉůŝŬĂƐǇŽŶůĂƌŦŶ� ƚĞƐƉŝƚŝ� ŝĕŝŶ͕� ƵůƚƌĂƐŽŶŽŐƌĂĨŝ�
ƉĞŶĞƚƌĂƐǇŽŶƵŶƵŶ� ǇĞƚĞƌƐŝǌ� ŬĂůĚŦŒŦ� ǀĂŬĂůĂƌ� ĚĂ� ĚĂŚŝů� ŽůŵĂŬ�
ƺǌĞƌĞ͕� ĚŝǀĞƌƚŝŬƺůŝƚ� ŝĕŝŶ� ŐƂƌƺŶƚƺůĞŵĞ� ŵĞƚŽĚƵ� ďŝůŐŝƐĂǇĂƌůŦ�
ƚŽŵŽŐƌĂĨŝ� ŽůŵĂůŦĚŦƌ͘� ,ĂƐƚĂŵŦǌŦŶ� ƐĂŚŝƉ� ŽůĚƵŒƵ� ĞŶĨĞŬƐŝǇƂǌ�
ƉĂƌĂŵĞƚƌĞ� ǇƺŬƐĞŬůŝŬůĞƌŝ� ǀĞ� ƐŽů� Ăůƚ� ĞŬƐƚƌĞŵŝƚĞ� ĂŒƌŦƐŦŶĂ� ĞƔůŝŬ�
eden sol alt kadranda yer alan minimal hassasiyeti nedeni ile 
ŽůƵƔĂŶ�ŬůŝŶŝŬ�ƔƺƉŚĞ͕�ŚĂƐƚĂŵŦǌŦŶ�ƚŽŵŽŐƌĂĨŝ�ƐƺƌĞĐŝŶĞ�ŐŝƌŵĞƐŝŶĞ�
ŶĞĚĞŶ�ŽůŵƵƔƚƵƌ͘�,ĂƐƚĂ�ĚĂŚĂ�ƐŽŶƌĂ�ŝŶƚƌĂĂďĚŽŵŝŶĂů�ƉĂƚŽůŽũŝƐŝ�
nedeni ile acil tedavisi devem ederken genel cerrahiye 
ŬŽŶƐƺůƚĞ�ĞĚŝůŵŝƔ�ǀĞ�ŽƉĞƌĂƐǇŽŶĂ�ĂůŦŶŵŦƔƚŦƌ͘� 
 
^ŽŶƵĕ 
�Đŝů� ďĂƔǀƵƌƵůĂƌ� ĚĞŒĞƌůĞŶĚŝƌŝůŝƌŬĞŶ͕� ƔŝŬĂǇĞƚ� ďĂǌůŦ� ǇĂŬůĂƔŦŵ�
ĞƐĂƐƚŦƌ� ĂŶĐĂŬ� ďƵ� ĚƵƌƵŵ� ƐŝƐƚĞŵŝŬ�ŵƵĂǇĞŶĞ� ǇĂƉŦůĂƌĂŬ� ŚĂƐƚĂ�
ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝŶŝŶ� ƂŶƺŶĞ� ŐĞĕŵĞŵĞůŝĚŝƌ͘� �ůƚ� ĞŬƐƚƌĞŵŝƚĞ�
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CASE REPORT / OLGU SUNUMU 

 

Spontaneous Arachnoid Cyst Rupture With Subdural Hygroma in a Previously 
Asymptomatic Man: Case Report 
PŶĐĞƐŝŶĚĞ��ƐĞŵƉƚŽŵĂƚŝŬ�KůĂŶ�^ƵďĚƵƌĂů�,ŝŐƌŽŵĂ�7le Seyreden ^ƉŽŶƚĂŶ��ƌĂŬŶŽŝĚ�<ŝƐƚ�ZƺƉƚƺƌƺ: Olgu Sunumu 
Ercan Nalbant1 ͕�DĞŚŵĞƚ��ůƚƵŶƚĂƔ2  
 
ABSTRACT 

Aim: Spontaneous rupture of an arachnoid cyst resulting in a 
subdural hygroma is an infrequent event. We report an adult 
patient who had no previous neuroimaging and had acute onset 
headache, dizziness, and nausea unrelated to trauma.  

Case: A 67-year-old male patient was brought to the emergency 
service complaints of sudden onset of dizziness, headache, and 
vomiting while working in the garden. He described ongoing nausea 
and headache localized to the frontal region. Brain CT imaging was 
planned for the patient whose nausea and dizziness worsened 
while his symptomatic treatment continued. In the brain CT, a large 
hypodense extracerebral collection was detected in the area 
starting from the middle fossa in the right cerebral hemisphere and 
extending to the convexity level in the frontoparietal region. The 
patient was consulted in the neurosurgery unit. Surgical 
intervention was not considered, and the patient was admitted to 
the neurosurgery service for treatment. Due to the asymptomatic 
course in the service follow-ups, he was discharged with outpatient 
clinic control recommendations.  

Conclusion: This case illustrates the importance of recognizing 
the possibility of spontaneous rupture of an arachnoid cyst. This 
phenomenon should be considered as a differential diagnosis in 
patients without head trauma. Although it is rare, being aware of 
such a case is helpful in preventing possible bad outcomes. 
Keywords: Arachnoid cyst, subdural hygroma, brain surgery 
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Introduction 
Arachnoid cysts, which are usually detected incidentally on 
intracranial imaging, are associated with a benign prognosis 
in asymptomatic patients (1). Subdural hematoma, 
intracystic hemorrhage, and the development of subdural 
hygroma are rare complications that may occur following 
head trauma (2-5). Subdural hygroma due to spontaneous 
arachnoid cyst rupture is extremely rare (6). 
 
Case Report 
A 67-year-old male patient was brought to the emergency 
service complaints of sudden onset of dizziness, headache, 
and vomiting while working in the garden. The patient, who 
had no previous history of chronic disease, stated that he 
had such a severe headache for the first time. According to 
the history taken from him, he did not have a fever recently 
and did not experience any severe head trauma. 
Clinical Findings 
Although the patient's vital parameters were stable, his 
Glasgow Coma Score was taken over as 15. In the emergency 
department, the patient's blood pressure was 130/80 
mm/Hg, pulse was 75/min, saturation was 99%, and blood 
glucose was 95 mg/dl. In the detailed neurological 
examination of the conscious patient, both upper and lower 
extremity strength examinations were 5/5, nuchal rigidity 
and pathological reflex were absent. Light reflexes were 
normal. 
Diagnostic Evaluation 
He described ongoing nausea and headache localized to the 
frontal region. There was no pathology in the patient's blood 
tests, liver and kidney function tests, electrolyte values and 
hemogram examination. Because the patient was at an 
advanced age and had the most severe headache in his life, 
symptomatic treatment was started and Brain CT imaging 
was planned for the patient without delay. In the brain CT, a 
large hypodense extracerebral collection was detected in 
the area starting from the middle fossa in the right cerebral 
hemisphere and extending to the convexity level in the 
frontoparietal region (Figure 1). 

 
Figure 1. CT brain axial image (a) shows an arachnoid cyst in the right temporal 
region. Axia image (b) shows right frontoparietal crescent-shaped subdural 
fluid collections. 

In the MRI taken for detailed examination, the appearance 
thought to belong to an isointense arachnoid cyst with CSF 
is observed in all sequences, with dimensions of 84x65 mm 
originating predominantly from the anterior temporal fossa, 
adjacent to the temporal and parietal lobes on the right. In 
addition, a subdural effusion, predominantly isointense with 
CSF, was observed on the right, extending along with the 
parietal convexity location in the pericerebral CSF space and 
reaching 119x21 mm dimensions, showing similar signal 
characteristics (Figure 2). 

 
Figure 1. MRI brain axial T1 image (a) showing an extra-axial fluid signal 
intensity lesion in the right temporal region. Axial T2 weighted image shows 
right frontoparietal crescent-shaped subdural fluid collections. 

 
Therapeutic Intervention 
Antiemetic and analgesics were administered to the patient 
in the emergency room for symptomatic treatment of his 
complaints. The patient was consulted in the neurosurgery 
unit. Surgical intervention was not considered, and the 
patient was admitted to the neurosurgery service for 
treatment. Due to the asymptomatic course in the service 
follow-ups, he was discharged with outpatient clinic control 
recommendations. 
Written informed consent was obtained from the patient for 
publication of this case report and any accompanying 
images. 
Discussion 
Arachnoid cysts become symptomatic when they grow in 
size or rupture (7). The most frequent presenting symptom 
associated with arachnoid cysts is headache (3). It is seen 
two times more in men than in women (1). Most remain 
asymptomatic and surgical intervention is only planned for 
cysts that have neurologic symptoms due to mass effect or 
cause symptoms of hydrocephalus. It is not fully understood 
why the cysts grow, and it is not possible to predict in which 
cysts this will occur (8). Younger patients are more likely to 
be symptomatic (9). The arachnoid cyst consists of a thin 
membrane.  It has been suggested that enlargement of the 
cyst is due to the production of cerebrospinal fluid by the 
cyst walls (3). If the cyst enlarges, it may cause symptoms of 
increased intracranial pressure, nausea, and vomiting, focal 
neurological deficits, or hydrocephalus (10). A series of 
adults with arachnoid cysts showed that 2.5% of the cysts 
increased in size, and 0.5% developed symptoms due to the 
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enlarging cyst (1). It is recognized that when they cause 
neurological symptoms, they must be surgically 
decompressed via endoscopic or microsurgical fenestration 
or cysto-peritoneal shunt (11). Increased intracranial 
pressure and valsalva maneuver are other possible causes of 
cyst rupture and hygroma. The most common finding of 
arachnoid cyst rupture on imaging is a collection in the 
subdural space (7). 
 
In our case, although there was no previous brain imaging, 
an extra-axial cystic lesion and a subdural collection with the 
same signal were observed in its vicinity. Given the absence 
of a history of head trauma and imaging results, it was 
concluded that these findings represent spontaneous 
rupture of an arachnoid cyst resulting in a subdural hygroma.  
 
Conclusion 
This case illustrates the importance of recognizing the 
possibility of spontaneous rupture of an arachnoid cyst. This 
phenomenon should be considered as a differential 
diagnosis in patients without head trauma. Although it is 
rare, being aware of such a case is helpful in preventing 
possible bad outcomes.  
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CASE REPORT / OLGU SUNUMU 

 

Endovascular Treatment Of The Pseudoaneurysm due to Central Venous Catheterization 
^ĂŶƚƌĂů�sĞŶƂǌ�<ĂƚĞƚĞƌŝǌĂƐǇŽŶ�'ŝƌŝƔŝŵŝ�^ŽŶƌĂƐŦŶĚĂ�'ĞůŝƔĞŶ�WƐƂĚŽĂŶĞǀƌŝǌŵĂ�ǀĞ��ŶĚŽǀĂƐŬƺůĞƌ�dĞĚĂǀŝƐŝ  
Berna Keskin1 , Erdem Birgi1 , Onur Ergun1 , �ǌĂĚ�,ĞŬŝŵŽŒůƵ1 , Erdi Tangobay1 ͕��ĂŬŝ�,ĞŬŝŵŽŒůƵ1  
 
ABSTRACT 

Aim: In our case, the endovascular treatment of thyrocervical 
truncus-derived pseudoaneurysm secondary to arterial puncture 
during internal jugular vein (IJV) catheterization in the emergency 
department is described. Our aim is to discuss the diagnosis and 
safe treatment of this rare complication. 

Case: Emergency dialysis decision was taken for a 21-year-old 
male patient who applied to our emergency department. 
Intervention from the left IJV was attempted in the emergency 
room to insert a temporary hemodialysis catheter. The needle was 
withdrawn due to pulsatile blood coming after needle insertion. 
The patient, who had a rapidly growing swelling in the neck despite 
the pressure, was referred to our radiology unit for further 
examination. As a result of the examinations performed in our unit, 
a diagnosis of pseudoaneurysm originating from the thyrocervical 
trunk was made. Endovascular treatment with coil embolization 
was completed in angiography. 

Conclusion: Pseudoaneurysm should also be considered in 
patients who develop swelling with or without a neck murmur after 
IJV catheterization and should be investigated with Doppler 
ultrasound. Endovascular coil embolization should be preferred as 
a safe and effective method in the treatment of developing 
pseudoaneurysm. 
Keywords: Central venous catheterization, pseudoaneurysm, 
endovascular treatment 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

P� 
�ŵĂĕ͗� Olgumuzda acil serviste internal juguler ven (IJV) 

ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ� ƐŦƌĂƐŦŶĚĂ� ĂƌƚĞƌŝǇĂů� ƉŽŶŬƐŝǇŽŶĂ� ƐĞŬŽŶĚĞƌ� ŐĞůŝƔĞŶ�
ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐ� ŬĂǇŶĂŬůŦ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ǀĞ� ĞŶĚŽǀĂƐŬƺůĞƌ�
ƚĞĚĂǀŝƐŝ� ĂŶůĂƚŦůŵĂŬƚĂ� ŽůƵƉ� ĂŵĂĐŦŵŦǌ� ŶĂĚŝƌ� ŐƂƌƺůĞŶ� ďƵ�
ŬŽŵƉůŝŬĂƐǇŽŶƵŶ�ƚĂŶŦŶŵĂƐŦ�ǀĞ�ŐƺǀĞŶůŝ�ƚĞĚĂǀŝƐŝŶŝŶ�ƚĂƌƚŦƔŦůŵĂƐŦĚŦƌ͘ 

Olgu: �Đŝů� ƐĞƌǀŝƐŝŵŝǌĞ�ďĂƔǀƵƌĂŶ� Ϯϭ� ǇĂƔŦnda erkek hastaya acil 
ĚŝǇĂůŝǌ�ŬĂƌĂƌŦ�ĂůŦŶŵŦƔ͘�'ĞĕŝĐŝ�ŚĞŵŽĚŝǇĂůŝǌ�ŬĂƚĞƚĞƌŝ�ƚĂŬŦůŵĂƐŦ�ĂŵĂĐŦǇůĂ�
ĂĐŝů�ƐĞƌǀŝƐƚĞ�ƐŽů�/:s͛ĚĞŶ�ŐŝƌŝƔŝŵ�ĚĞŶĞŶŵŝƔ͘�7ŒŶĞ�ŐŝƌŝƔŝ�ƐŽŶƌĂƐŦ�ŐĞůĞŶ�
ƉƵůƐĂƚŝů� ŬĂŶ�ŶĞĚĞŶŝǇůĞ� ŝŒŶĞ�ĕĞŬŝůŵŝƔ͘��ĂƐŦǇĂ� ƌĂŒŵĞŶ�ďŽǇƵŶĚĂ�ŚŦǌůŦ�
ďƺǇƺǇĞŶ� ƔŝƔůŝŬ� ŵĞǇĚĂŶĂ� ŐĞůen hasta radyoloji birimimize ileri 
ŝŶĐĞůĞŵĞ� ĂŵĂĐŦǇůĂ� ǇƂŶůĞŶĚŝƌŝůĚŝ͘� �ŝƌŝŵŝŵŝǌĚĞ� ǇĂƉŦůĂŶ� ƚĞƚŬŝŬůĞƌ�
ƐŽŶƵĐƵ� ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐ� ŬĂǇŶĂŬůŦ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ƚĞƔŚŝƐŝ�
ŬŽŶƵůĚƵ͘� zĂƉŦůĂŶ� ĂŶũŝŽŐƌĂĨŝĚĞ� ŬŽŝů� ĞŵďŽůŝǌĂƐǇŽŶ� ŝůĞ� ĞŶĚŽǀĂƐŬƺůĞƌ�
ƚĞĚĂǀŝƐŝ�ƚĂŵĂŵůĂŶĚŦ͘ 

^ŽŶƵĕ͗� /:s�ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ�ƐŽŶƌĂƐŦŶĚĂ�ďŽǇƵŶĚĂ�ƺĨƺƌƺŵ�ŽůƐƵŶ�
ǀĞǇĂ�ŽůŵĂƐŦŶ�ƔŝƔůŝŬ�ŐĞůŝƔĞŶ�ŚĂƐƚĂůĂƌĚĂ�ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ�ĚĂ�ĂŬůĂ�
gelmesi ve Doppler ultrason ŝůĞ�ĂƌĂƔƚŦƌŦůŵĂƐŦ�ŐĞƌĞŬŵĞŬƚĞĚŝƌ͘�'ĞůŝƔĞŶ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ƚĞĚĂǀŝƐŝŶĚĞ� ĞŶĚŽǀĂƐŬƺůĞƌ� ŬŽŝů� ĞŵďŽůŝǌĂƐǇŽŶ�
ŐƺǀĞŶŝůŝƌ ǀĞ�ĞĨĞŬƚŝĨ�ďŝƌ�ǇƂŶƚĞŵ�ŽůĂƌĂŬ�ŝůŬ�ƉůĂŶĚĂ�ƚĞƌĐŝŚ�ĞĚŝůŵĞůŝĚŝƌ͘ 
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'ŝƌŝƔ 
7ŶƚĞƌŶĂů�ũƵŐƵůĞƌ�ǀĞŶ�;/:sͿ͕�ŬĂƚĞƚĞƌĞ�ďĂŒůŦ tromboz ve stenoz 
ŽƌĂŶůĂƌŦŶŦŶ� ĚĂŚĂ� Ăǌ� ŽůŵĂƐŦ� ŶĞĚĞŶŝǇůĞ� ŚĞŵŽĚŝǇĂůŝǌ� ŐĞƌĞŬĞŶ�
ŚĂƐƚĂůĂƌĚĂ� ŬĂƚĞƚĞƌŝǌĂƐǇŽŶ� ŝĕŝŶ� ŝůŬ� ƚĞƌĐŝŚ� ĞĚŝůĞŶ� ĞƌŝƔŝŵ�
ǇŽůƵĚƵƌ͘�/:s�ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ�йϵϬ�ŽƌĂŶŦŶĚĂ�ƚĞŬŶŝŬ�ďĂƔĂƌŦ�ŝůĞ�
ƵǇŐƵůĂŶŦƌŬĞŶ� ŝƔůĞŵĞ� ďĂŒůŦ� ŬŽŵƉůŝŬĂƐǇŽŶ� ŽƌĂŶůĂƌŦ� йϬ͘ϭ� ŝůĞ�
йϰ͘Ϯ� ĂƌĂƐŦŶĚĂ� ĚĞŒŝƔŵĞŬƚĞĚŝƌ� ;ϭͿ͘� �ĂƔůŦĐĂ� ŬŽŵƉůŝŬĂƐǇŽŶůĂƌ�
ĂƌƚĞƌŝǇĞů� ƉŽŶŬƐŝǇŽŶ͕� ŬĂŶĂŵĂ͕� ƉŶƂŵŽƚŽƌĂŬƐ͕� ŚĞŵŽƚŽƌĂŬƐ͕�
ŚĞŵĂƚŽŵ͕�ŚĂǀĂ�ǇŽůƵ�ŽďƐƚƌƺŬƐŝǇŽŶƵ�ǀĞ�ŝŶƚƌĂĂƌƚĞƌŝǇĞů�ŬĂƚĞƚĞƌ�
ǇĞƌůĞƔƚŝƌŝůŵĞƐŝĚŝƌ�;ϭ͕ϮͿ͘� 
�ŝǌŝŵ�ŽůŐƵŵƵǌĚĂ�ĂĐŝů� ƐĞƌǀŝƐƚĞ� /:s�ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ�ƐŦƌĂƐŦŶĚĂ�
arteriyel ponksiyona seŬŽŶĚĞƌ� ŐĞůŝƔĞŶ� ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐ�
ŬĂǇŶĂŬůŦ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ǀĞ� ĞŶĚŽǀĂƐŬƺůĞƌ� ƚĞĚĂǀŝƐŝ�
ĂŶůĂƚŦůŵĂŬƚĂĚŦƌ͘� �Ƶ� ŽůŐƵ� ƐƵŶƵŵƵŶĚĂ� ĂŵĂĐŦŵŦǌ͕� ŶĂĚŝƌ�
ŐƂƌƺůĞŶ�ďƵ�ŬŽŵƉůŝŬĂƐǇŽŶƵŶ�ƚĂŶŦŶŵĂƐŦ�ǀĞ�ŐƺǀĞŶůŝ�ƚĞĚĂǀŝƐŝŶŝŶ�
ƚĂƌƚŦƔŦůŵĂƐŦĚŦƌ͘� 
 
Olgu Sunumu 
Ϯϭ� ǇĂƔŦŶĚĂ� ĞƌŬĞŬ� ŚĂƐƚĂ͕� ĞǀĚĞ� ϱ-ϲ� ĚĂŬŝŬĂ� ƐƺƌĞŶ� ŬĂƐŦůŵĂ�
ƚĂƌǌŦŶĚĂ� ŶƂďĞƚ� ŐĞĕŝƌŵĞƐŝ� ƺǌĞƌŝŶĞ� ĂĐŝů� ƐĞƌǀŝƐĞ� ŐĞƚŝƌŝůĚŝ͘�
,ĂƐƚĂŶŦŶ� ǀŝƚĂůůĞƌŝ� ƐƚĂďŝů� ŽůƵƉ͖� ǇĂƉŦůĂŶ� ƚĞƚŬŝŬůĞƌŝŶĚĞ� ƐĞƌƵŵ�
ŬƌĞĂƚŝŶŝŶ� ĚĞŒĞƌŝ� ϮϮ� ŵŐͬĚů͕� ƐĞƌƵŵ� ƺƌĞ� ĚĞŒĞƌŝ� ϰϴϴ� ŵŐͬĚů͕�
ŚĞŵŽŐůŽďŝŶ� ĚĞŒĞƌŝ� ϰ� ŐƌͬĚů� ŽůĂƌĂŬ� ƐĂƉƚĂŶĚŦ͘� <ŽŶǀƺůǌŝǇŽŶ�
nedenŝǇůĞ�ŶƂƌŽůŽũŝǇĞ�ĚĂŶŦƔŦůĂŶ�ǀĞ�ĕĞŬŝůĞŶ�ĚŝĨƺǌǇŽŶ�ŵĂŶǇĞƚŝŬ�
ƌĞǌŽŶĂŶƐ� ŐƂƌƺŶƚƺůĞƌĚĞ� ŚĞƌ� ŝŬŝ� ŚĞŵŝƐĨĞƌ� ďĞǇĂǌ� ĐĞǀŚĞƌĚĞ�
ǇĂǇŐŦŶ�ƐŝŵĞƚƌŝŬ�ĚŝĨƺǌǇŽŶ�ŬŦƐŦƚůĂŵĂƐŦ�ŝǌůĞŶĞŶ�ŚĂƐƚĂŶŦŶ�ŵĞǀĐƵƚ�
ĚƵƌƵŵƵŶƵŶ�ŵĞƚĂďŽůŝŬ�ďŽǌƵŬůƵŒĂ�ǀĞ�ĚĞƌŝŶ�ĂŶĞŵŝǇĞ�ƐĞŬŽŶĚĞƌ�
ŽůĚƵŒƵ� ĚƺƔƺŶƺůĚƺ͘� mƌĞŵŝŬ� ĞŶƐĞĨĂůŽƉĂƚŝ� ƂŶ� ƚĂŶŦƐŦǇůĂ� ĂĐŝů�
ĚŝǇĂůŝǌ� ŬĂƌĂƌŦ� ĂůŦŶĂŶ� ŚĂƐƚĂǇĂ� ŐĞĕŝĐŝ� ŚĞŵŽĚŝǇĂůŝǌ� ŬĂƚĞƚĞƌŝ�
ƚĂŬŦůŵĂƐŦ� ĂŵĂĐŦǇůĂ� ƐŽů� /:s͛ĚĞŶ� ϭϴ� 'ĂƵŐĞ� ŝŒŶĞ� ŝůĞ� ŐŝƌŝƔŝŵ�
ĚĞŶĞŶŵŝƔ͘� 7ŒŶĞ�ŐŝƌŝƔŝ� ƐŽŶƌĂƐŦ�ŐĞůĞŶ�ŬĂŶĚĂ�ƉƵůƐĂƚŝůŝƚĞ�ŽůŵĂƐŦ�
ŶĞĚĞŶŝǇůĞ�ĂƌƚĞƌŝǇĞů�ƉŽŶŬƐŝǇŽŶ�ĚƺƔƺŶƺůĞƌĞŬ� ŝŒŶĞ�ĕĞŬŝůŵŝƔ�ǀĞ�
ŐŝƌŝƔ� ǇĞƌŝŶĞ� ďĂƐŦ� ƵǇŐƵůĂŶŵŦƔ͘� �ĂƐŦǇĂ� ƌĂŒŵĞŶ� ďŽǇƵŶĚĂ� ŚŦǌůŦ�
ďƺǇƺǇĞŶ� ƔŝƔůŝŬ� ŵĞǇĚĂŶĂ� ŐĞůĞŶ� ŚĂƐƚĂ� ŝůĞƌŝ� ƚĞƚŬŝŬ� ĂŵĂĐŦǇůĂ�
ƚĂƌĂĨŦŵŦǌĂ� ĚĂŶŦƔŦůĚŦ͘� <ĂƌŽƚŝĚ� ƉŽŶŬƐŝǇŽŶ� ĚƺƔƺŶƺůĞŶ� ŚĂƐƚĂǇĂ�
ǇĂƚĂŬ� ďĂƔŦ� �ŽƉƉůĞƌ� ƵůƚƌĂƐŽŶŽŐƌĂĨŝ� ;h^Ϳ� ǇĂƉŦůĚŦ͘� h^�
incelemede, sol ana karotid arter (CCA), internal ve eksternal 
ŬĂƌŽƚŝĚ� ĂƌƚĞƌŝŶ� ŝŶƚĂŬƚ� ŐƂƌƺŶƺŵĚĞ� ŽůĚƵŒƵ� ƐĂƉƚĂŶĚŦ͘� ^Žů�
ƐƚĞƌŶŽŬůĞŝĚŽŵĂƐƚŽŝĚ� ŬĂƐ� ƉŽƐƚĞƌŝŽƌƵŶĚĂ͕� ŬĂƐ� ƉůĂŶůĂƌŦ�
ĂƌĂƐŦŶĚĂ� ƂĚĞŵĂƚƂǌ� ŐƂƌƺŶƺŵůĞƌ, ŬĂůŦŶůŦŬ� ĂƌƚŦƔŦ� ŝǌůĞŶĚŝ� ǀĞ�
ŚĞŵĂƚŽŵ� ůĞŚŝŶĞ� ǇŽƌƵŵůĂŶĚŦ͘� �Ƶ� ĚƺǌĞǇĚĞ� ƌĞŶŬ� ŵŽĚƵ� ǀĞ�
doppleƌ� ŝŶĐĞůĞŵĞĚĞ� ŚĞŵĂƚŽŵ� ŝĕĞƌŝƐŝŶĚĞ� ϭϱǆϳ� ŵŵ�
ďŽǇƵƚůĂƌŦŶĚĂ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ŝůĞ� ƵǇƵŵůƵ� ĚŽůƵŵ� ŐƂƐƚĞƌĞŶ�
ůĞǌǇŽŶ� ƐĂƉƚĂŶĚŦ� ;bĞŬŝů� ϭ� ǀĞ� ϮͿ͘� ,ĂƐƚĂŶŦŶ� ŚĞŵŽŐůŽďŝŶ�
ĚĞŒĞƌŝŶŝŶ� ĚƺƔƺŬ� ŽůŵĂƐŦ͕� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂĚĂŶ� ŬĂŶĂŵĂ� ƌŝƐŬŝ͕�
ŚĞŵĂƚŽŵ� ĂůĂŶŦŶŦŶ� ďƺǇƺǇĞƌĞŬ� ƐĞƌǀŝŬĂů� ǀĞ� ŵĞĚŝĂƐƚŝŶĂů�
yapŦůĂƌĂ�ďĂƐŦ�ǇĂƉŵĂ�ƌŝƐŬŝ�ďƵůƵŶŵĂƐŦ�ŶĞĚĞŶŝǇůĞ�ŚĂƐƚĂǇĂ�ƚĂŶŦ�
ǀĞ�ƚĞĚĂǀŝ�ĂŵĂĕůŦ�ĂĐŝů�ĞŶĚŽǀĂƐŬƺůĞƌ�ŐŝƌŝƔŝŵ�ƉůĂŶůĂŶĚŦ͘� 
,ĂƐƚĂ� ƚĂƌĂĨŦŵŦǌĂ� ĚĂŶŦƔŦůŵĂĚĂŶ� ƂŶĐĞ� ƐĂŒ� ĂŶĂ� ĨĞŵŽƌĂů� ǀĞŶĞ�
ƐĂŶƚƌĂů� ǀĞŶƂǌ� ŬĂƚĞƚĞƌ� ƚĂŬŦůŵŦƔ� ĂŶĐĂŬ� ŚĞŶƺǌ� ŚĞŵŽĚŝǇĂůŝǌ�
ƵǇŐƵůĂŶŵĂŵŦƔ�ǀĞ�ĂŶƚŝŬŽĂŐƺůĂŶ�ŝůĂĕ�ǀĞƌŝůŵĞŵŝƔƚŝ͘� 
,ĂƐƚĂŶĞŵŝǌ� 'ŝƌŝƔŝŵƐĞů� ZĂĚǇŽůŽũŝ� ƺŶŝƚĞƐŝŶĞ� ĂůŦŶĂŶ� ŚĂƐƚĂǇĂ�
ůŽŬĂů�ĂŶĞƐƚĞǌŝ�ĂůƚŦŶĚĂ�ƐŽů�ĂŶĂ�ĨĞŵŽƌĂů�ĂƌƚĞƌĚĞŶ�ŐŝƌŝƔ�ǇĂƉŦůĂƌĂŬ� 

 
bĞŬŝů� ϭ͗ ZĞŶŬůŝ� �ŽƉƉůĞƌ� h^� ŝŶĐĞůĞŵĞĚĞ� ŚĞŵĂƚŽŵ� ĂůĂŶŦ� ŝĕĞƌŝƐŝŶĚĞŬŝ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�ǀĞ�ǇŝŶŐ�ǇĂŶŐ�ŝƔĂƌĞƚŝ�;ďĞǇĂǌ�ŽŬͿ�ŝǌůĞŶŵĞŬƚĞĚŝƌ͘� 

 

 
bĞŬŝů� Ϯ͗ ^Žů� ���͛ĚĂŶ� ĂůŦŶĂŶ� ƐĞůĞŬƚŝĨ� ĂŶũŝǇŽŐƌĂŵĚĂ� ƉĂƚŽůŽũŝŬ� ĚŽůƵŵ� ǀĞ�
ĞŬƐƚƌĂǀĂǌĂƐǇŽŶ�ŝůĞ�ƵǇƵŵůƵ�ŐƂƌƺŶƺŵ�ŝǌůĞŶŵĞŵĞŬƚĞĚŝƌ͘� 

ϲ� &� ǀĂƐŬƺůĞƌ� ŬŦůŦĨ� ǇĞƌůĞƔƚŝƌŝůĚŝ͘� hǇŐƵŶ� ŬĂƚĞƚĞƌ� ǀĞ� ŬŦůĂǀƵǌ� ƚĞů�
ǇĂƌĚŦŵŦǇůĂ� ƐŽů� ���� ǀĞ� ƐŽů� ƐƵďŬůĂǀǇĞŶ� ĂƌƚĞƌ� ƐĞůĞŬƚŝĨ� ŽůĂƌĂŬ�
ŬĂƚĞƚĞƌŝǌĞ� ĞĚŝůĚŝ͘� ^Žů� ���� ŽƌũŝŶŝŶĚĞŶ� ĂůŦŶĂŶ� ŐƂƌƺŶƚƺůĞƌĚĞ�
ĞŬƐƚƌĂǀĂǌĂƐǇŽŶ� ǀĞ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ŝůĞ� ƵǇƵŵůƵ� ĚŽůƵƔ�
ƐĂƉƚĂŶŵĂĚŦ͘� ^Žů� ƐƵďŬůĂǀǇĞŶ� ĂƌƚĞƌĚĞŶ ĂůŦŶĂŶ� ƐĞůĞŬƚŝĨ�
ŐƂƌƺŶƚƺůĞƌĚĞ� ƐŽů� ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐƚĂŶ� ŬĂǇŶĂŬůĂŶĂŶ�
ǇĂŬůĂƔŦŬ�ϭ�Đŵ�ĕĂƉůŦ�ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�ŝůĞ�ƵǇƵŵůƵ�ĚŽůƵŵ�ĚĞĨĞŬƚŝ�
ŝǌůĞŶĚŝ�;bĞŬŝů�ϯ�ǀĞ�ϰͿ͘���ƵŶƵŶ�ƺǌĞƌŝŶĞ�ŚĂƐƚĂŶŦŶ�ĞŶĚŽǀĂƐŬƺůĞƌ�
yolla koil embolizasyon ile tedavisine karar verildi. Sol 
subklavǇĞŶ� ĂƌƚĞƌĞ� ƵůĂƔŦůĚŦŬƚĂŶ� ƐŽŶƌĂ͕� ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐ�
mikrokateter-ŵŝŬƌŽƚĞů� ǇĂƌĚŦŵŦǇůĂ� ƐĞůĞŬƚŝĨ� ŽůĂƌĂŬ� ŬĂƚĞƚĞƌŝǌĞ�
ĞĚŝůĞƌĞŬ�ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ůƺŵĞŶŝŶĞ� ƐƺƉĞƌƐĞůĞŬƚŝĨ� ƵůĂƔŦůĚŦ͘� ϳ�
ĂĚĞƚ� ŬŽŶƚƌŽůůƺ� ĂǇƌŦůĂŶ� ŬŽŝů� ŝůĞ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ůƺŵĞŶŝ�
ŬŽŵƉůĞƚ� ĞŵďŽůŝǌĞ� ĞĚŝůĚŝ͘� �ůŦŶĂŶ ŬŽŶƚƌŽů� ŐƂƌƺŶƚƺůĞƌĚĞ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ĚŽůĂƔŦŵ� ĚŦƔŦ� ŬĂůĚŦŒŦ� ƚĞǇŝƚ� ĞĚŝůĚŝ͕�
ĞŬƐƚƌĂǀĂǌĂƐǇŽŶ�ǀĞǇĂ�ƉĂƚŽůŽũŝŬ�ĚŽůƵŵ�ŐƂƌƺůŵĞĚŝ�;bĞŬŝů�ϱͿ͘� 
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bĞŬŝů�ϯ͗ ̂ Žů�ƐƵďŬůĂǀǇĞŶ�ĂƌƚĞƌĚĞŶ�ĂůŦŶĂŶ�ƐĞůĞŬƚŝĨ�ĂŶũŝǇŽŐƌĂŵĚĂ�ƚŝƌŽƐĞƌǀŝŬĂů�
ƚƌƵŶŬƵƐƚĂŶ� ;ƐŝǇĂŚ� ŽŬ� ďĂƔŦͿ� ŬĂǇŶĂŬůĂŶĂŶ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂǇĂ� Ăŝƚ� ĚŽůƵƔ�
izlenmektedir (beyaz ok).  

 

 
bĞŬŝů�ϰ͗ WƐƂĚŽĂŶĞǀƌŝǌŵĂ�ůƺŵĞŶŝŶĞ�ƐƺƉĞƌƐĞůĞŬƚŝĨ�ŽůĂƌĂŬ�ƵůĂƔƚŦŬƚĂŶ�ƐŽŶƌĂ�
ĞůĚĞ�ĞĚŝůĞŶ�ĂŶũŝǇŽŐƌĂŵĚĂ�ƉĂƚŽůŽũŝŬ�ĚŽůƵƔ�ĚĂŚĂ�ŶĞƚ�ŐƂƌƺůŵĞŬƚĞĚŝƌ͘� 

 
,ĂƐƚĂŶŦŶ�ƐŽů�ĨĞŵŽƌĂů�ĂƌƚĞƌĚĞŬŝ�ŐŝƌŝƔ�ǇĞƌŝŶĞ�ǀĂƐŬƺůĞƌ�ŬĂƉĂŵĂ�
ƐŝƐƚĞŵŝ� ƵǇŐƵůĂŶĚŦŬƚĂŶ� ƐŽŶƌĂ� ŝƔůĞŵĞ� ƐŽŶ� ǀĞƌŝůĞƌĞŬ� ŚĂƐƚĂ�
ǇŽŒƵŶ�ďĂŬŦŵĂ�ǇƂŶůĞŶĚŝƌŝůĚŝ͘� 
Bu olgu sunumunun ve eƔůŝŬ�ĞĚĞŶ�ŐƂƌƺŶƚƺůĞƌŝŶ�ǇĂǇŦnlanmasŦ 
ŝĕŝŶ�ŚĂƐƚĂĚĂŶ�ǇĂǌŦlŦ bilgilendirilmiƔ olur alŦnmŦƔtŦr. 

 
bĞŬŝů� ϱ͗ WƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ŬŽŝů� ĞŵďŽůŝǌĂƐǇŽŶƵ� ƐŽŶƌĂƐŦŶĚĂ� ůƺŵĞŶ�
ŝĕĞƌŝƐŝŶĚĞ�ƉĂƚŽůŽũŝŬ�ŬŽŶƚƌĂƐƚ�ĚŽůƵƔƵ�;ƐŝǇĂŚ�ŽŬͿ� ŝǌůĞŶŵĞŵĞŬƚĞĚŝƌ�;ďĞǇĂǌ�
ok: tiroservikal trunkus). 

 

dĂƌƚŦƔŵĂ 
/:s� ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ͕� ŐĞĕŝĐŝ� ŚĞŵŽĚŝǇĂůŝǌ� ĂŵĂĐŦǇůĂ� ƵǌƵŶ�
ǇŦůůĂƌĚŦƌ� ĂĐŝů� ƐĞƌǀŝƐƚĞ� ƐŦŬůŦŬůĂ� ǀĞ� ďĂƔĂƌŦǇůĂ� ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘�
�ŶĐĂŬ�ŝƔůĞŵ�ďŝƌ�ƚĂŬŦŵ�ƌŝƐŬůĞƌŝ�ĚĞ�ďĞƌĂďĞƌŝŶĚĞ�ŐĞƚŝƌŵĞŬƚĞĚŝƌ͘�
>ŝƚĞƌĂƚƺƌĚĞ� ƐĂŶƚƌĂů� ǀĞŶƂǌ� ŬĂƚĞƚĞƌ� ƚĂŬŦůĂŶ� ŚĂƐƚĂůĂƌĚĂ�
ŬŽŵƉůŝŬĂƐǇŽŶ� ŐĞůŝƔŝŵŝŶĞ� ĞƚŬŝůŝ� ĨĂŬƚƂƌůĞƌ� ƚĂŶŦŵůĂŶŵŦƔƚŦƌ� ;ϯͿ͘�
�Ŷ� ƐŦŬ� ŐƂƌƺůĞŶ� ŬŽŵƉůŝŬĂƐǇŽŶƵ� йϯ� ŝŶƐŝĚĂŶƐ� ile arteriyel 
ƉŽŶŬƐŝǇŽŶ�ŽůĂƌĂŬ�ďŝůĚŝƌŝůŵĞŬƚĞĚŝƌ�;ϰͿ͘��ƌƚĞƌŝǇĞů�ƉŽŶŬƐŝǇŽŶ�ŝĕŝŶ�
ƌŝƐŬ� ĨĂŬƚƂƌůĞƌŝ� ĂŶĂƚŽŵŝŬ� ǀĂƌǇĂƐǇŽŶůĂƌ͕� ŽďĞǌŝƚĞ͕� ŐĞĕŝƌŝůŵŝƔ�
boyun cerrahisi, boynun ileri derecede rotasyonu, birden 
ĨĂǌůĂ�ŝŒŶĞ�ŐŝƌŝƔŝ͕�ĚĞŶĞǇŝŵƐŝǌ�ŽƉĞƌĂƚƂƌ͕�ƐŽůĚĂŶ�ŬĂƚĞƚĞƌŝǌĂƐǇŽŶ͕ 
ĨĂǌůĂ�ůĂƚĞƌĂůĚĞŶ�ŐŝƌŝƔŝŵ͕�ŬŽĂŐƺůŽƉĂƚŝ�ŽůĂƌĂŬ�ďŝůĚŝƌŝůŵŝƔƚŝƌ�;ϯ͕ϱͿ͘�
/:s� ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ� ƐŽŶƌĂƐŦ� ŐĞůŝƔĞŶ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�
ĨŽƌŵĂƐǇŽŶƵ� ŝƐĞ� ůŝƚĞƌĂƚƺƌĚĞ� ŶĂĚŝƌĞŶ� ďŝůĚŝƌŝůŵŝƔƚŝƌ� ;ϱ-9). 
�ŶĂƚŽŵŝŬ� ŝƔĂƌĞƚůĞƌ� ŬƵůůĂŶŦůĂƌĂŬ� ǇĂƉŦůĂŶ� ŐŝƌŝƔŝŵůĞƌĚĞ͕� ǇĂŬŦŶ�
ĂŶĂƚŽŵŝŬ�ŝůŝƔŬŝ�ŶĞĚĞŶŝǇůĞ�ďƵ�ŬŽŵƉůŝŬĂƐǇŽŶůĂƌŦŶ�ŐĞůŝƔŵĞ�ƌŝƐŬŝ�
ĂƌƚŵĂŬƚĂĚŦƌ͘� ^ŚŝĞůĚ� ǀĞ� ĂƌŬĂĚĂƔůĂƌŦ� ůĂƚĞƌĂů� ŬƂƌ� ǇĂŬůĂƔŦŵĚĂ�
ƚŝƌŽƐĞƌǀŝŬĂů� ƚƌƵŶŬƵƐƚĂ� ŵĞǇĚĂŶĂ� ŐĞůĞŶ� ŝůŬ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�
ŽůŐƵƐƵŶƵ�ƚĂŶŦŵůĂŵŦƔƚŦƌ�;ϭϬͿ͘��ŝǌŝŵ�ŽůŐƵŵƵǌĚĂ�ĚĂ�ĂĐŝů�ƐĞƌǀŝƐƚĞ�
ĂŶĂƚŽŵŝŬ�ŝƔĂƌĞƚůĞƌ�ŬƵůůĂŶŦůĂƌĂŬ�ůĂƚĞƌĂůĚĞŶ�ŬƂƌ�ŐŝƌŝƔŝŵ�ǇĂƉŦůŵŦƔ�
ŽůƵƉ� ƚĂŬŝďĞŶ� ĂƌƚĞƌŝǇĞů� ƉŽŶŬƐŝǇŽŶ� ǀĞ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�
ŐĞůŝƔŵŝƔƚŝƌ͘� /:s� ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ� ŝĕŝŶ� h^� ĞƔůŝŒŝŶĚĞ� ŐŝƌŝƔŝŵŝŶ�
ǇĂƉŦůŵĂƐŦ� ĂƌƚĞƌŝǇĞů� ƉŽŶŬƐŝǇŽŶ� ƌŝƐŬŝŶŝ� ĂǌĂůƚĂĐĂŒŦŶĚĂŶ� ĂĐŝů�
ƐĞƌǀŝƐƚĞ�ĚĞ�ŬƵůůĂŶŦůŵĂƐŦ�ƂŶĞŵ�Ăƌǌ�ĞƚŵĞŬƚĞĚŝƌ�;ϭϭ-14). 
WƐƂĚŽĂŶĞǀƌŝǌŵĂ� ŐĞůŝƔŵĞ� ƌŝƐŬŝŶŝ� ĂƌƚŦƌĂŶ� ĚŝŒĞƌ� ĨĂŬƚƂƌůĞƌ�
ĂƌĂƐŦŶĚĂ͖� ĂŶƚŝƚƌŽŵďŽƚŝŬ� ŝůĂĕ� ŬƵůůĂŶŦŵŦ͕� ǇĂƔ͕� ĂƚĞƌŽƐŬůĞƌŽǌ� ǀĞ�
ŚŝƉĞƌƚĂŶƐŝǇŽŶ�ďƵůƵŶŵĂŬƚĂĚŦƌ�;ϭϱͿ͘��ŝǌŝŵ�ŽůŐƵŵƵǌĚĂ�ďƵ�ƌŝƐŬ�
ĨĂŬƚƂƌůĞƌŝ� ďƵůƵŶŵĂŵĂŬůĂ� ďŝƌůŝŬƚĞ͕� ŚĂƐƚĂŶŦŶ� ŵĞǀĐƵƚ� ƺƌĞŵŝŬ�
ĚƵƌƵŵƵŶƵŶ� ŬŽĂŐƺůĂƐǇŽŶ� ďŽǌƵŬůƵŒƵŶƵŶ� ƐĞďĞďŝ� ŽůĂďŝůĞĐĞŒŝ�
ĚƺƔƺŶƺůŵƺƔƚƺƌ͘� 
WƐƂĚŽĂŶĞǀƌŝǌŵĂ� ŐĞůŝƔŝŵŝ� ŝĕŝŶ� ůŝƚĞƌĂƚƺƌĚĞ� ďĞůůŝ� ďŝƌ� ǌĂŵĂŶ�
ĂƌĂůŦŒŦ� ďƵůƵŶŵĂŵĂŬƚĂ� ŽůƵƉ� ŚĞŵĞŶ� ĂƌƚĞƌŝǇĞů� ƉŽŶŬƐŝǇŽŶ�
ƐŽŶƌĂƐŦŶĚĂ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ŐĞůŝƔĞďŝůĞĐĞŒŝ� Őŝďŝ͕� ŬůŝŶŝŬ� ǀĞ�
ƌĂĚǇŽůŽũŝŬ� ŽůĂƌĂŬ� ĂŬƵƚ� ĚƂŶĞŵĚĞ� ƐĂƉƚĂŶĂŵĂŵŦƔ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌ� ŝůĞƌůĞǇĞŶ� ǌĂŵĂŶůĂƌĚĂ� ƚĂŶŦ� ĂůĂďŝůŝƌ͘�
WƐƂĚŽĂŶĞǀƌŝǌŵĂ͖�ďŽǇƵŶĚĂ�ƺĨƺƌƺŵ͕�ĂŒƌŦ͕� ƔŝƔůŝŬ͕�ƉƵůƐĂƚŝů�ŬŝƚůĞ�
ƔĞŬůŝŶĚĞ� ŽƌƚĂǇĂ� ĕŦŬĂďŝůŝƌ͘� ,ĂƐƚĂŶŦŶ� ŐĞĕŝƌŝůŵŝƔ� ƐĂŶƚƌĂů� ǀĞŶƂǌ�
ŬĂƚĞƚĞƌŝǌĂƐǇŽŶ� ƂǇŬƺƐƺ� ĚĞ� ŵĞǀĐƵƚ� ŝƐĞ͕� ŚĞŵĂƚŽŵ� ǇĂĚĂ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ�ĚƺƔƺŶƺůŵĞůŝ�ǀĞ�ĨŝǌŝŬ�ŵƵĂǇĞŶĞ�ŝůĞ�ĂǇƌŦŵŦ�ǌŽƌ�
ŽůĚƵŒƵŶĚĂŶ�h^�ŝůĞ�ĂƌĂƔƚŦƌŦůŵĂůŦĚŦƌ͘� 
WƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ŬůŝŶŝŬ� ƐĞǇƌŝ� ĚĞŒŝƔŬĞŶůŝŬ� ŐƂƐƚĞƌŝƌ͘�
�ŽǇƵƚůĂƌŦ�ŚŦǌůŦĐĂ�ĂƌƚĂďŝůŝƌ͕�ƌƺƉƚƺƌ�ƐŽŶƌĂƐŦ�ƔŝĚĚĞƚůŝ�ǀĞ�ƉĞƌƐŝƐƚĂŶ�
ŬĂŶĂŵĂ�ŽůĂďŝůŝƌ͕�ĕĞǀƌĞ�ĚŽŬƵůĂƌĚĂ�ďĂƐŦ�ĞƚŬŝƐŝ�ŽůƵƔƚƵƌĂďŝůŝƌ�ǀĞǇĂ�
spontan tromboze olabilir.  
7ǇĂƚƌŽũĞŶŝŬ� ďŽǇƵŶ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌŦŶĚĂ� ŚĂƐƚĂ� ŐƌƵďƵ�
ŐĞŶĞůůŝŬůĞ�ŚĞŵŽĚŝǇĂůŝǌ� ŚĂƐƚĂůĂƌŦ� ŽůĚƵŒƵŶĚĂŶ͕�ďƵ�ŚĂƐƚĂůĂƌĚĂ�
ŵĞǀĐƵƚ� ŬŽĂŐƺůŽƉĂƚŝ� ǀĞ� ŚĞƉĂƌŝŶŝǌĂƐǇŽŶĂ� ďĂŒůŦ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ŬŽŵƉůŝŬĞ� ŽůŵĂ� ƌŝƐŬŝ� ĂƌƚŵĂŬƚĂĚŦƌ͘�
<ŽŵƉůŝŬĂƐǇŽŶ� ŐĞůŝƔŝŵŝ� ĂŶĂƚŽŵŝŬ� ůŽŬĂůŝzasyon nedeniyle 
ƚĞŚůŝŬĞůŝ� ŽůĚƵŒƵŶĚĂŶ� ďƵ� ǀĂŬĂůĂƌĚĂ� ƐƉŽŶƚĂŶ� ƌĞǌŽůƺƐǇŽŶƵ�
ďĞŬůĞŵĞŬ�ŐƺǀĞŶŝůŝƌ�ĚĞŒŝůĚŝƌ�;ϮͿ͘ 
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dĞĚĂǀŝ� ƚĞƌĐŝŚŝŶĚĞ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ďŽǇƵƚƵ� ǀĞ� ǇĞƌŝ͕�
ĞŬƐƉĂŶƐŝǇŽŶ�ŐƂƐƚĞƌŝƉ� ŐƂƐƚĞƌŵĞŵĞƐŝ͕� ŬŽĂŐƺůŽƉĂƚŝ� ǀĞ� ƚĞĚĂǀŝ�
ŵŽĚĂůŝƚĞƐŝŶĞ�ĞƌŝƔŝŵ�ŐƂǌ�ƂŶƺŶĚĞ�ďƵůƵŶĚƵƌƵůŵĂůŦĚŦƌ͘� 
&ĞŵŽƌĂů� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌĚĂ� ƵůƚƌĂƐŽŶ� ĞƔůŝŒŝŶĚĞ�
ŬŽŵƉƌĞƐǇŽŶ� ďĂƔĂƌŦǇůĂ� ƵǇŐƵůĂŶĂďŝůŵĞŬƚĞ� ŽůƵƉ͕� ďŽǇƵŶĚĂ�
ŐĞůŝƔĞŶ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌĚĂ� ĚĞƌŝŶ� ǇĞƌůĞƔŝŵ� ŶĞĚĞŶŝǇůĞ�
ŬŽŵƉƌĞƐǇŽŶ� ƚĞĚĂǀŝƐŝŶŝŶ� ďĂƔĂƌŦƐŦŶŦŶ� ĨĞŵŽƌĂů�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌĂ� ŐƂƌĞ� ĚĂŚĂ� Ăǌ� ŽůĂďŝůĞĐĞŒŝ�
ĚƺƔƺŶƺůŵĞŬƚĞĚŝƌ͘� >ŝƚĞƌĂƚƺƌĚĞ� ďŝƌ� ŽůŐƵĚĂ� ŬŽŵƉƌĞƐǇŽŶ�
ƚĞĚĂǀŝƐŝ�ƵǇŐƵůĂŶŵŦƔƚŦƌ�;ϭϱͿ͘� 
WƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ�ƚĞĚĂǀŝƐŝŶĚĞ�ĚĂŚĂ�ƂŶĐĞŬŝ�ǇŦůůĂƌĚĂ�ĐĞƌƌĂŚŝ�
ƚĞƌĐŝŚ�ĞĚŝůŝƌŬĞŶ͕�ŐŝƌŝƔŝŵƐĞů�ƌĂĚǇŽůŽũŝŬ�ŐĞůŝƔŵĞůĞƌŝŶ�ĚĞ�ĞƚŬŝƐŝǇůĞ�
ŐƺŶƺŵƺǌĚĞ� ĞŶĚŽǀĂƐŬƺůĞƌ� ƚĞĚĂǀŝ͕� ŬŽŵƉůŝŬĞ� ŽůŵĂŵŦƔ�
hastalarda ĚĂŚĂ� ŐƺǀĞŶŝůŝƌ� ďŝƌ� ƐĞĕĞŶĞŬ� ŽůĂƌĂŬ� ŬĂƌƔŦŵŦǌĂ�
ĕŦŬŵĂŬƚĂĚŦƌ͘� �ŶĚŽǀĂƐŬƺůĞƌ� ƚĞĚĂǀŝ� ƐĞĕĞŶĞŬůĞƌŝ� ĂƌĂƐŦŶĚĂ� ŬŽŝů�
ĞŵďŽůŝǌĂƐǇŽŶ͕� ŬĂƉůŦ� ƐƚĞŶƚ� ŬƵůůĂŶŦŵŦ͕� ďĂůŽŶ� ŽŬůƺǌǇŽŶ�
ĞƔŝůŝŒŝŶĚĞ ƉƐƂĚŽĂŶĞǀƌŝǌŵĂ� ůƺŵĞŶŝŶĞ� ƉĞƌŬƺƚĂŶ� ƚƌŽŵďŝŶ�
ĞŶũĞŬƐŝǇŽŶƵ�ƐĂǇŦůĂďŝůŝƌ� ;ϭͿ͘��ŝǌŝŵ�ŽůŐƵŵƵǌĚĂ�ĂŬƵƚ ĚƂŶĞŵĚĞ�
ƚĂŶŦ� ŬŽŶƵůĚƵŒƵ� ŝĕŝŶ͕� ůĞǌǇŽŶ�ŬŽŵƉůŝŬĞ�ŽůŵĂĚŦŒŦŶĚĂŶ� ĐĞƌƌĂŚŝ�
ƚĞĚĂǀŝ� ƚĞƌĐŝŚ�ĞĚŝůŵĞŵŝƔƚŝƌ͘� <ĂƉůŦ� ƐƚĞŶƚ� ǇĞƌůĞƔƚŝƌŝůŵĞƐŝ� Ƃŵƺƌ�
ďŽǇƵ� ĂŶƚŝĂŐƌĞŐĂŶ� ŬƵůůĂŶŦŵŦ� ŐĞƌĞŬƚŝƌĞĐĞŒŝ� ǀĞ� ŽŬůƺǌǇŽŶ� ƌŝƐŬŝ�
ŶĞĚĞŶŝǇůĞ� ďŝǌŝŵ� ŽůŐƵŵƵǌĚĂ� ŽůĚƵŒƵ� Őŝďŝ� ŐĞŶĕ� ŚĂƐƚĂůĂƌĚĂ�
ƂŶĐĞůŝŬůŝ� ƚĞƌĐŝŚ� ŽůŵĂŵĂůŦĚŦƌ͘� �ŶĚŽǀĂƐŬƺůĞƌ� ŬŽŝů�
ĞŵďŽůŝǌĂƐǇŽŶ͕� ĂŶƚŝŬŽĂŐƺůĂŶ-ĂŶƚŝĂŐƌĞŐĂŶ� ƚĞĚĂǀŝ� ĂůƚŦŶĚĂŬŝ�
ŚĂƐƚĂůĂƌĚĂ�ďŝůĞ�ŬƵůůĂŶŦůĂďŝůŵĞƐŝ�ŶĞĚĞŶŝǇůĞ�ƌƂůĂƚŝĨ�ŽůĂƌĂŬ�ĚĂŚĂ�
ŐƺǀĞŶůŝ� ďŝƌ� ƚĞĚĂǀŝ� ǇƂŶƚĞŵŝĚŝƌ� ;ϭͿ͘� >ŝƚĞƌĂƚƺƌĚĞ� ĨĂƌŬůŦ�
ůŽŬĂůŝǌĂƐǇŽŶůĂƌĚĂŬŝ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂůĂƌĚĂ� ŬŽŝů�
embolŝǌĂƐǇŽŶƵŶ� ďĂƔĂƌŦǇůĂ� ŐĞƌĕĞŬůĞƔƚŝƌŝůĚŝŒŝ� ďŝůĚŝƌŝůŵŝƔƚŝƌ�
;ϭ͕Ϯ͕ϲ͕ϳͿ͘� �ŝǌŝŵ� ŚĂƐƚĂŵŦǌĚĂ� ĚĂ� ŬŽŝů� ĞŵďŽůŝǌĂƐǇŽŶ� ďĂƔĂƌŦǇůĂ�
ŐĞƌĕĞŬůĞƔƚŝƌŝůŵŝƔ�ŽůƵƉ͕�Ϯ�ĂǇ�ƐŽŶƌĂŬŝ�ŬŽŶƚƌŽůůĞƌŝŶĚĞ�ƌĞŬƺƌƌĞŶƐ�
ƚĞƐƉŝƚ�ĞĚŝůŵĞŵŝƔƚŝƌ͘� 
^ŽŶƵĕ 
^ŽŶƵĕ� ŽůĂƌĂŬ� /:s� ŬĂƚĞƚĞƌŝǌĂƐǇŽŶƵ� ƐŽŶƌĂƐŦŶĚĂ� ďŽǇƵŶĚĂ�
ƺĨƺƌƺŵ� ŽůƐƵŶ� ǀĞǇĂ� ŽůŵĂƐŦŶ� ƔŝƔůŝŬ� ŐĞůŝƔĞŶ� ŚĂƐƚĂůĂƌĚĂ�
ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ� ĚĂ� ĂŬůĂ� ŐĞůŵĞƐŝ� ǀĞ� �ŽƉƉůĞƌ� h^� ŝůĞ�
ĂƌĂƔƚŦƌŦůŵĂƐŦ� ŐĞƌĞŬŵĞŬƚĞĚŝƌ͘� 'ĞůŝƔĞŶ� ƉƐƂĚŽĂŶĞǀƌŝǌŵĂŶŦŶ�
ƚĞĚĂǀŝƐŝŶĚĞ� ĞŶĚŽǀĂƐŬƺůĞƌ� ŬŽŝů� ĞŵďŽůŝǌĂƐǇŽŶ� ŐƺǀĞŶŝůŝƌ� ǀĞ�
ĞĨĞŬƚŝĨ�ďŝƌ�ǇƂŶƚĞŵ�ŽůĂƌĂŬ�ŝůŬ�ƉůĂŶĚĂ�ƚĞƌĐŝh edilmelidir. 
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ABSTRACT  
Since the beginning of the COVID-19 pandemic, there have 

been differences in the use of imaging methods due to variables 
such as the difficulty of accessing health services, the planning 
made for the efficient use of resources, the significant increase in 
the number of admissions, high rates of contagiousness, cost, and 
duration of decontamination. Especially at the beginning of the 
COVID-19 pandemic, the American Society of Radiology (ACR) 
declared in its statement that the decontamination process, 
especially after the application of computed tomography, would 
cause disruptions in the delivery of radiological services, increase 
the risk of cross-infection and the possibility of transmission. For 
this reason, in the first months of the Pandemic, ACR recommended 
that COVID-19 patients be evaluated with portable direct chest 
radiographs. However, in the following period, the frequency of use 
of thorax CT increased due to its high sensitivity in diagnosis. 

Typical findings of COVID-19 pneumonia are subpleural ground-
ŐůĂƐƐ�ĚĞŶƐŝƚŝĞƐ͕�Ă�͞ĐŽďďůĞƐƚŽŶĞ͟�ƐŝŐŶ� ĐĂƵƐĞĚ�ďǇ� ŝŶƚƌĂͬŝŶƚĞƌůŽďƵůĂƌ�
septal thickenings superposed to ground glass densities, and 
consolidations, predominantly in the basal and posterior segments. 
In addition, air bronchograms and signs of vascular enlargement 
may accompany. These findings can be evaluated by X-ray, 
ultrasonography, and computed tomography. 

As a result, imaging methods used in the management of 
COVID-19 pneumonia differed due to variables such as service 
delivery conditions, number of patients, cost, technical 
competence, and patient management plans. Currently, there is no 
imaging method that leads to a definitive diagnosis for COVID-19 
cases. Available imaging methods will vary according to the 
characteristics of the institution and the patients. It would be 
appropriate to choose imaging methods suitable for these 
variables. 
Keywords: Covid-19, bedside ultrasonography, computed 
tomography, plain radiography, radiology 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

P� 
�Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝŶŝŶ� ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ďƵ� ǇĂŶĂ� ƐĂŒůŦŬ�

ŚŝǌŵĞƚůĞƌŝŶĞ� ĞƌŝƔŝŵŝŶ� ǌŽƌůĂƔŵĂƐŦ͕� ŬĂǇŶĂŬůĂƌŦŶ� ĞƚŬŝŶ� ŬƵůůĂŶŦŵŦ� ŝĕŝŶ�
ǇĂƉŦůĂŶ�ƉůĂŶůĂŵĂůĂƌ͕�ƐĂŒůŦŬ�ŬƵƌƵŵůĂƌŦŶĂ�ďĂƔǀƵƌƵůĂƌŦŶĚĂ�ƐĂǇŦƐŦŶĚĂŬŝ�
ĐŝĚĚŝ�ĂƌƚŦƔ͕�ǇƺŬƐĞŬ�ďƵůĂƔŦĐŦůŦŬ�ŽƌĂŶůĂƌŦ͕�ĚĞŬŽŶƚĂŵŝŶĂƐǇŽŶ�ŵĂůŝǇĞƚ�ǀĞ�
ƐƺƌĞůĞƌŝ� Őŝďŝ� ĚĞŒŝƔŬĞŶůĞƌ� ƐĞďĞďŝǇůĞ� ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝŶŝŶ�
ŬƵůůĂŶŦŵŦ�ĂĕŦƐŦŶĚĂŶ�ĨĂƌŬůŦůŦŬůĂƌ�ŽƌƚĂǇĂ�ĕŦŬŵŦƔƚŦƌ͘�PǌĞůůŝŬůĞ��Ks7�-19 
ƉĂŶĚĞŵŝƐŝŶŝŶ� ďĂƔůĂŶŐŦĐŦŶĚĂ� �ŵĞƌŝŬĂŶ� ZĂĚǇŽůŽũŝ� �ĞƌŶĞŒŝ� ;��ZͿ�
ǇĂǇŦŶůĂĚŦŒŦ�ďŝůĚŝƌŝ�ŝůĞ�ƂǌĞůůŝŬůĞ�ďŝůŐŝƐĂǇĂƌůŦ�ƚŽŵŽĨƌĂĨŝ�;�dͿ�ƵǇŐƵůĂŵĂƐŦ�
ƐŽŶƌĂƐŦ� ĚĞŬŽŶƚĂŵŝŶĂƐǇŽŶ� ƐƺƌĞĐŝŶŝŶ� ƌĂĚǇŽůŽũŝŬ� ŚŝǌŵĞƚůĞƌŝŶ�
ƐƵŶƵŵƵŶĚĂ�ĂŬƐĂŵĂůĂƌ�ŽůƵƔƚƵƌĂĐĂŒŦŶŦ͕�ĕĂƉƌĂǌ�ĞŶĨĞŬƐŝǇŽŶ�ƌŝƐŬŝŶŝ�ve 
ďƵůĂƔ�ŽůĂƐŦůŦŒŦŶŦ�ĂƌƚŦƌĂĐĂŒŦŶŦ�ďĞǇĂŶ�ĞƚŵŝƔƚŝƌ͘��Ƶ�ƐĞďĞƉůĞ�ƉĂŶĚĞŵŝŶŝŶ�
ŝůŬ�ĂǇůĂƌŦŶĚĂ���Z��Ks7�-ϭϵ�ŚĂƐƚĂůĂƌŦŶŦŶ�ƚĂƔŦŶĂďŝůŝƌ�ĐŝŚĂǌůĂƌůĂ�ĕĞŬŝůĞŶ�
ĚŝƌĞŬƚ� ŐƂŒƺƐ� ŐƌĂĨŝůĞƌŝ� ŝůĞ� ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝŶŝ� ƂŶĞƌŵŝƔƚŝƌ͘� �ŶĐĂŬ�
ŝůĞƌůĞǇĞŶ� ǌĂŵĂŶĚĂ� ƚŽƌĂŬƐ� �d͛ŶŝŶ� ƚĂŶŦ� ŬŽymadaki dƵǇĂƌůŦůŦŒŦŶŦŶ�
ǇƺŬƐĞŬůŝŒŝ� ƐĞďĞďŝǇůĞ�Covid-ϭϵ� ŚĂƐƚĂůĂƌŦŶŦŶ� ǇƂŶĞƚŝŵŝŶĚĞ� �d� ǇĂǇŐŦŶ�
ŽůĂƌĂŬ�ŬƵůůĂŶŦůŵĂǇĂ�ďĂƔůĂŶŵŦƔƚŦƌ͘� 

�Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝŶŝŶ�ƚŝƉŝŬ�ďƵůŐƵůĂƌŦ͕�ĂŒŦƌůŦŬůŦ�ŽůĂƌĂŬ�ďĂǌĂů�ǀĞ�
ƉŽƐƚĞƌŝŽƌ�ŬĞƐŝŵůĞƌĚĞ͕� ƐƵďƉůĞǀƌĂů�ǇĞƌůĞƔŝŵůŝ�ďƵǌůƵ�ĐĂŵ�ĚĂŶƐŝƚĞůĞƌŝ͕�
buzlu cam ĚĂŶƐŝƚĞůĞƌŝŶĞ� ƐƺƉĞƌƉŽǌĞ� ŽůĂŶ� ŝŶƚƌĂͬŝŶƚĞƌůŽďƺůĞƌ� ƐĞƉƚĂů�
ŬĂůŦŶůĂƔŵĂůĂƌŦŶ� ǇŽů� ĂĕƚŦŒŦ� ͞ĂƌŶĂǀƵƚ� ŬĂůĚŦƌŦŵŦ͟� ďƵůŐƵƐƵ� ǀĞ�
ŬŽŶƐŽůŝĚĂƐǇŽŶůĂƌĚŦƌ͘� �ƵŶĂ� ĞŬ� ŽůĂƌĂŬ� ŚĂǀĂ� ďƌŽŶŬŽŐƌĂŵůĂƌŦ� ǀĞ�
ǀĂƐŬƺůĞƌ� ŐĞŶŝƔůĞŵĞ� ďƵůŐƵůĂƌŦ� ĚĂ� ĞƔůŝŬ� ĞĚĞďŝůŝƌ͘� �Ƶ� ďƵůŐƵůĂƌ� ĚŝƌĞŬƚ�
grafi, ultrasonogƌĂĨŝ� ǀĞ� ďŝůŐŝƐĂǇĂƌůŦ� ƚŽŵŽŐƌĂĨŝ� ;�dͿ� ĂƌĂĐŦůŦŒŦǇůĂ�
ĚĞŒĞƌůĞŶĚŝƌŝůĞďŝůŝƌ͘� 

^ŽŶƵĕ� ŽůĂƌĂŬ� ŚŝǌŵĞƚ� ƐƵŶƵŵ� ƔĂƌƚůĂƌŦ͕� ŚĂƐƚĂ� ƐĂǇŦůĂƌŦ͕� ŵĂůŝǇĞƚ͕�
ƚĞŬŶŝŬ�ǇĞƚĞƌůŝůŝŬ�ǀĞ�ŚĂƐƚĂ�ǇƂŶĞƚŝŵ�ƉůĂŶůĂƌŦ�Őŝďŝ�ĚĞŒŝƔŬĞŶůĞƌ�ƐĞďĞďŝǇůĞ�
�Ks7�-ϭϵ� ƉŶƂŵŽŶŝ� ǇƂŶĞƚŝŵŝŶĚĞ� ŬƵůůĂŶŦůĂŶ� ŐƂƌƺŶƚƺůĞŵĞ�
yƂŶƚĞŵůĞƌŝ�ĨĂƌŬůŦůŦŬůĂƌ�ŐƂƐƚĞƌŵŝƔƚŝƌ͘�DĞǀĐƵƚ�ĚƵƌƵŵĚĂ�ŚĂůĞŶ��Ks7�-
ϭϵ�ǀĂŬĂůĂƌŦ�ŝĕŝŶ�ŬĞƐŝŶ�ƚĂŶŦǇĂ�ƵůĂƔƚŦƌĂŶ�ŐƂƌƺŶƚƺůĞŵĞ�ǇƂŶƚĞŵŝ�ǇŽŬƚƵƌ͘�
DĞǀĐƵƚ� ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝ� ƐĂŒůŦŬ� ŚŝǌŵĞƚŝ� ƐƵŶƵůĂŶ� ŬƵƌƵŵƵŶ�
ǀĞ� ŚŝǌŵĞƚ� ǀĞƌŝůĞŶ� ŚĂƐƚĂůĂƌŦŶ� ƂǌĞůůŝŬůĞƌŝŶĞ� ŐƂƌĞ� ĚĞŒŝƔŬĞŶůŝŬ�
ŐƂƐƚĞƌĞĐĞŬƚŝƌ͘��Ƶ�ĚĞŒŝƔŬĞŶůĞƌĞ�ƵǇŐƵŶ�ŐƂƌƺŶƚƺůĞŵĞ�ǇƂŶƚĞŵůĞƌŝŶŝŶ�
ƚĞƌĐŝŚ�ĞĚŝůŵĞƐŝ�ƵǇŐƵŶ�ŽůĂĐĂŬƚŦƌ͘ 
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ďŝůŐŝƐĂǇĂƌůŦ�ƚŽŵŽŐƌĂĨŝ͕�ĚŝƌĞŬƚ�ŐƌĂĨŝ͕�ƌĂĚǇŽůŽũŝ 
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'ŝƌŝƔ 
<ƺƌĞƐĞů� ŽůĂƌĂŬ� �Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝ� ŝůĞ� ĕĞƔŝƚůŝ� ƵǌŵĂŶůŦŬ�
ĂůĂŶůĂƌŦŶĚĂŶ� ďŝƌĕŽŬ� ƐĂŒůŦŬ� ƉƌŽĨĞƐǇŽŶĞůŝ� ŚĂƐƚĂůŦŒŦŶ� ƚĞƔŚŝƐ� ǀĞ�
ƚĞĚĂǀŝƐŝŶĚĞ� ĞƚŬŝŶ� ƌŽů� ĂůŵĂŬ� ǌŽƌƵŶĚĂ� ŬĂůŵŦƔůĂƌĚŦƌ͘� PǌĞůůŝŬůĞ�
ƚĂŶŦƐĂů� ŐĞƌĕĞŬ� ǌĂŵĂŶůŦ� ƉŽůŝŵĞƌĂǌ� ǌŝŶĐŝƌ� ƌĞĂŬƐŝǇŽŶ� ;Zd-PCR) 
ƚĞƐƚůĞƌŝŶĞ�ĞƌŝƔŝŵŝŶ� ǌŽƌůƵŒƵ͕�ƂƌŶĞŬ�ĂůŦŵ�ƚĞŬŶŝŒŝŶĚĞŬŝ� ŚĂƚĂůĂƌ�
ǀĞ� ƚĞƐƚůĞƌŝŶ� ǇĂůĂŶĐŦ� ŶĞŐĂƚŝĨůŝŬ� ŽƌĂŶůĂƌŦ� ƐĞďĞďŝǇůĞ� �Ks7�-19 
ƚĂŶŦƐŦŶŦŶ� ƌĂĚǇŽůŽũŝŬ� ĂĕŦĚĂŶ� ŬŽŶƵůŵĂƐŦ� ŐĞƌĞŬůŝůŝŒŝ� ŽƌƚĂǇĂ�
ĕŦŬŵŦƔƚŦƌ͘� WĂŶĚĞŵŝŶŝŶ� ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ŐƺŶƺŵƺǌĞ� ůŝƚĞƌĂƚƺƌ�
ĕŽŒƵŶůƵŬůĂ� ƚŽƌĂŬƐ� ďŝůŐŝƐĂǇĂƌůŦ� ƚŽŵŽŐƌĂĨŝ� ;�dͿ� ďƵůŐƵůĂƌŦŶĂ�
ŽĚĂŬůĂŶŵĂŬƚĂĚŦƌ� ;ϭ͕ϮͿ͘� PǌĞůůŝŬůĞ� W�Z� ƚĞƐƚůĞƌŝ� ŝůĞ� �d�
ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝŶŝŶ� ŬĂƌƔŦůĂƔƚŦƌŦůĚŦŒŦ� ĕĂůŦƔŵĂůĂƌĚĂ�
ƚŽƌĂŬƐ� �d� ŐƂƌƺŶƚƺůĞŵĞůĞƌŝŶŝŶ� ĚĂŚĂ� ǇƺŬƐĞŬ� ĚƵǇĂƌůŦůŦŬůĂƌĂ�
ƐĂŚŝƉ� ŽůĚƵŒƵ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ� ;ϯͿ͘� �ŶĐĂŬ� �ŵĞƌŝŬĂŶ� ZĂĚǇŽůŽũŝ�
�ĞƌŶĞŒŝ� ;��ZͿ� �Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝŶŝŶ� ŝůŬ� ĂǇůĂƌŦŶĚĂ�
ǇĂǇŦŶůĂĚŦŒŦ� ďŝůĚŝƌŝ� ŝůĞ͖� �Ks7�-ϭϵ� ŚĂƐƚĂůĂƌŦŶĚĂ� ƵǇŐƵůĂŶĂŶ� �d�
ŐƂƌƺŶƚƺůĞŵĞůĞƌŝ� ƐŽŶƌĂƐŦ� ĚĞŬŽŶƚĂŵŝŶĂƐǇŽŶ� ƐƺƌĞĐŝŶŝŶ�
ƌĂĚǇŽůŽũŝ�ŚŝǌŵĞƚůĞƌŝŶĞ�ƵůĂƔŦŵŦ�ƐĞŬƚĞǇĞ�ƵŒƌĂƚĂĐĂŒŦŶŦ�ǀĞ�ĕĂƉƌĂǌ�
ĞŶĨĞŬƐŝǇŽŶ�ƌŝƐŬŝŶŝ�ĂƌƚƚŦƌĂĐĂŒŦŶŦ�ďĞǇĂŶ�ĞƚŵŝƔƚŝƌ�;ϰͿ͘��ǇƌŦĐĂ�ƚƺŵ�
ƐĂŒůŦŬ�ŬƵƌƵůƵƔůĂƌŦŶĚĂ��d�ŚŝǌŵĞƚŝŶŝŶ�ƐƵŶƵůĂŵĂĚŦŒŦ�ŐƂǌ�ƂŶƺŶĚĞ�
ďƵůƵŶĚƵƌƵůŵĂůŦĚŦƌ͘��Ƶ�ƐĞďĞƉůĞ���Z�ƉĂŶĚĞŵŝŶŝŶ�ŝůŬ�ĂǇůĂƌŦŶĚĂ�
�Ks7�-ϭϵ� ŚĂƐƚĂůĂƌŦŶŦŶ� ƚĂƔŦŶĂďŝůŝƌ� ĐŝŚĂǌůĂƌůĂ� ĕĞŬŝůĞŶ� ŐƂŒƺƐ�
ĚŝƌĞŬƚ� ŐƌĂĨŝůĞƌŝ� ŝůĞ� ĚĞŒĞƌůĞŶĚŝƌŵĞůĞƌŝŶŝŶ� ƂŶĞ� ĕŦŬŵĂƐŦ�
konusunda gƂƌƺƔ�ďĞůŝƌƚŵŝƔƚŝƌ�;ϰͿ͘��ƵŶƵŶ�ǇĂŶŦŶĚĂ�ƂǌĞůůŝŬůĞ�ĂĐŝů�
ƐĞƌǀŝƐůĞƌ� ǀĞ� ǇŽŒƵŶ� ďĂŬŦŵ� ƺŶŝƚĞůĞƌŝŶĚĞ� ǇĂƚĂŬ� ďĂƔŦ� ĂŬĐŝŒĞƌ�
ƵůƚƌĂƐŽŶŽŐƌĂĨŝƐŝ� ;��h^Ϳ� ƵǇŐƵůĂŵĂůĂƌŦ� ǇĂǇŐŦŶ� ŽůĂƌĂŬ�
ŬƵůůĂŶŦůŵĂǇĂ� ďĂƔůĂŶŵŦƔƚŦƌ͘� ��h^� ĚĞŒĞƌůĞŶĚŝƌŵĞůĞƌŝŶŝŶ�
dŽƌĂŬƐ� �d� ďƵůŐƵůĂƌŦǇůĂ� ǇƺŬƐĞŬ� ŬŽƌĞůĂƐǇŽŶƵ� ǀe iyonize 
ƌĂĚǇĂƐǇŽŶ�ŵĂƌƵǌŝǇĞƚŝŶŝ�ŽƌƚĂĚĂŶ�ŬĂůĚŦƌŦǇŽƌ�ŽůŵĂƐŦ��Ks7�-19 
ǀĂŬĂůĂƌŦŶŦŶ�ƚĂŶŦŶŵĂƐŦŶĚĂ�ƵůƚƌĂƐŽŶŽŐƌĂĨŝŶŝŶ�ĞƚŬŝŶůŝŒŝŶŝ�ŽƌƚĂǇĂ�
ŬŽǇŵĂŬƚĂĚŦƌ� ;ϭ͕ϮͿ͘� zĂƚĂŬ� ďĂƔŦ� ��h^͛ŶŝŶ� ŬůŝŶŝŬ�
ĚĞŒĞƌůĞŶĚŝƌŵĞǇŝ� ǇĂƉĂŶ� ƐĂŒůŦŬ� ƉƌŽĨĞƐǇŽŶĞůŝ� ƚĂƌĂĨŦŶĚĂŶ� ĞƔ�
ǌĂŵĂŶůŦ� ǇĂƉŦůŦǇŽƌ� ŽůŵĂƐŦ ŬůŝŶŝŬ� ŬĂƌĂƌ� ǀĞƌŵĞǇŝ� ŚŦǌůĂŶĚŦƌĚŦŒŦ�
ŐƂƐƚĞƌŝůŵŝƔƚŝƌ� ;ϱͿ͘� ^ŽŶƵĕ� ŽůĂƌĂŬ� ĨĂƌŬůŦ� ƐĂŒůŦŬ� ŚŝǌŵĞƚŝ� ƐƵŶƵŵ�
ƔĂƌƚůĂƌŦŶĚĂ� ĨĂƌŬůŦ� ĂŬĐŝŒĞƌ� ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝ� ƚĞƌĐŝŚ�
ĞĚŝůĞďŝůŝƌ�ďŝƌ�ŚĂů�ĂůŵŦƔƚŦƌ͘� 
�Ƶ� ĚĞƌůĞŵĞĚĞ� �Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝ� ŝůĞ� ŚĂƐƚĂ� ǇƂŶĞƚŝŵŝŶĚĞ�
ŬƵůůĂŶŦůĂŶ� ĚŝƌĞŬƚ� ŐƌĂĨŝ͕� ǇĂƚĂŬ� ďĂƔŦ� ��h^� ǀĞ� ƚŽƌĂŬƐ� �d�
ŐƂƌƺŶƚƺůĞŵĞ�ŵĞƚŽƚůĂƌŦ� ŝůĞ� ĞůĚĞ� ĞĚŝůĞŶ� ďƵůŐƵůĂƌ͕�ŵĞƚŽƚůĂƌŦŶ�
ĂǀĂŶƚĂũ�ǀĞ�ĚĞǌĂǀĂŶƚĂũůĂƌŦ�ĂŬƚĂƌŦůĂĐĂŬƚŦƌ͘� 
 
dĂƌƚŦƔŵĂ 
�Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝ� ŝůĞ� ŚĂƐƚĂŶĞůĞƌĞ� ďĂƔǀƵƌĂŶ� ŚĂƐƚĂ�
ƐĂǇŦůĂƌŦŶĚĂ�ĂƌƚŦƔ͕�ƐĂŒůŦŬ�ŚŝǌŵĞƚůĞƌŝŶŝŶ�ŬŦƐŵŝ�ǇĞƚĞƌƐŝǌ�ŬĂůŦƔŦ�ǀĞ�
ŚŦǌůŦ� ƔĞŬŝůĚĞ�ƉůĂŶůĂŶŵĂƐŦ�ŐĞƌĞŬĞŶ�ŚĂƐƚĂ�ǇƂŶĞƚŝŵŝ�ƌĂĚǇŽůŽũŝŬ�
ŐƂƌƺŶƚƺůĞŵĞ�ǇƂŶƚĞŵůĞƌŝŶĞ�ŽůĂŶ�ƚĂůĞďŝ�ĂƌƚƚŦƌŵŦƔƚŦƌ͘�WĂŶĚĞŵŝ�
ďĂƔůĂŶŐŦĐŦ� ŝůĞ�ŽůĂƐŦ�ŬŽŶƚĂŵŝŶĂƐǇŽŶƵ�ǀĞ�ŚŝǌŵĞƚ�ĚĞǀĂŵůŦůŦŒŦŶŦ�
ƐĂŒůĂǇĂďŝůŵĞŬ� ŝĕŝŶ�ĚŝƌĞŬƚ�ŐƂŒƺƐ�ŐƌĂĨŝƐŝ� ŝůĞ� ĚĞŒĞƌůĞŶĚŝƌŵĞůĞƌ�
ƂŶĞƌŝůŵĞŬƚĞ�ŝŬĞŶ�ƚĂŶŦƐĂů�ĚƵǇĂƌůŦůŦŒŦŶ�ǇƺŬƐĞŬ�ŽůŵĂƐŦ�ƐĞďĞďŝǇůĞ�
ƚŽƌĂŬƐ� �d� ŐƂƌƺŶƚƺůĞŵĞůĞƌ� ƚĞƌĐŝŚ� ĞĚŝůŵĞǇĞ� ďĂƔůĂŶŵŦƔƚŦƌ͘�
WĂŶĚĞŵŝ�ƐƺƌĞƐŝŶĐĞ�ƂǌĞůůŝŬůĞ�ǇŽŒƵŶ�ďĂŬŦŵ�ƺŶŝƚĞůĞƌŝŶĚĞ�ǀĞ�ĂĐŝů�
ƐĞƌǀŝƐůĞƌĚĞ�ŚĂƐƚĂ�ƚĂŬŝƉůĞƌŝŶĚĞ�ǇĂƚĂŬ�ďĂƔŦ���h^�ƵǇŐƵůĂŵĂůĂƌŦ�
ǇĂƉŦůŵĂŬƚĂĚŦƌ͘�� 
�ŝƌĞŬƚ�'ƂŒƺƐ�'ƌĂĨŝƐŝ� 
�Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝ� ƂŶĐĞƐŝŶĚĞ͕� ƉŶƂŵŽŶŝ͕� ďƌŽŶƔŝƚ� ǀĞ�
ďƌŽŶƔŝŽůŝƚ� Őŝďŝ� ĂŬƵƚ� Ăůƚ� ƐŽůƵŶƵŵ� ǇŽůůĂƌŦ� ĞŶĨĞŬƐŝǇŽŶůĂƌŦŶŦŶ�
;�^z�Ϳ� ǇƂŶĞƚŝŵŝŶĚĞ� ŐƂŒƺƐ� ĚŝƌĞŬƚ� ŐƌĂĨŝůĞƌŝ� ǇĂǇŐŦŶ� ŽůĂƌĂŬ�
ŬƵůůĂŶŦůŵĂŬƚĂ�ŝĚŝ͘�PǌĞůůŝŬůĞ��^z��ďƵůŐƵůĂƌŦ�ŽůĂŶ�ĂƚĞƔ͕�ďĂůŐĂŵ͕�
ƐŽůƵŶƵŵ� ƐŦŬŦŶƚŦƐŦ� ǀĞ� ƂŬƐƺƌƺŬ� ƔŝŬĂǇĞƚůĞƌŝ� ŝůĞ� ďĂƔǀƵƌĂŶ�
ŚĂƐƚĂůĂƌĚĂ� ŐƂŒƺƐ� ĚŝƌĞŬƚ� ŐƌĂĨŝůĞƌŝ� ŝůĞ� ŚĂƐƚĂůŦŬůĂƌŦŶ� ƚĂŶŦ� ǀĞ�
ƚĞĚĂǀŝƐŝ�ƉůĂŶůĂŶŵĂŬƚĂĚŦƌ͘�ϮϬϭϯ�ǇŦůŦŶĚĂ��ĂŽ��D͘�ǀĞ�ĂƌŬ�ŐƂŒƺƐ�

ĚŝƌĞŬƚ� ŐƌĂĨŝ� ŬƵůůĂŶŦŵŦŶŦŶ� �^z�� ŚĂƐƚĂ� ŐƌƵďƵŶĚĂ� ŚĂƐƚĂŶĞĚĞ�
ŬĂůŦƔ� ƐƺƌĞƐŝŶĞ͕� ƐŽŶůĂŶŦŵĂ� ǀĞ� ŬŽŵƉůŝŬĂƐǇŽŶ� ŽƌĂŶŦŶŦŶ�
ĂǌĂůŵĂƐŦŶĂ�ĞƚŬŝƐŝŶŝ�ŝŶĐĞůĞŵŝƔůĞƌĚŝƌ�;ϲͿ͘��ĂůŦƔŵĂĚĂ�ĚŝƌĞŬƚ�ŐƌĂĨŝ�
ŝůĞ� ĚĞŒĞƌůĞŶĚŝƌŝůĞŶ� ǀĞ� ĚĞŒĞƌůĞŶĚŝƌŝůŵĞǇĞŶ� ŚĂƐƚĂ� ŐƌƵƉůĂƌŦ�
ĂƌĂƐŦŶĚĂ�ŚĂƐƚĂŶĞĚĞ�ŬĂůŦƔ�ƐƺƌĞůĞƌŝ͕�ƐŽŶůĂŶŦŵ�ǀĞ�ŬŽŵƉůŝŬĂƐǇŽŶ�
ŽƌĂŶŦ� ĂĕŦƐŦŶĚĂŶ� ĂŶůĂŵůŦ� ĨĂƌŬůŦůŦŬ� ƚĞƐƉŝƚ� ĞĚĞŵĞŵŝƔůĞƌĚŝƌ͘� �Ƶ�
bilgi ŦƔŦŒŦŶĚĂ�ďĞŶǌĞƌ� ŬůŝŶŝŬ�ďƵůŐƵůĂƌ� ŝůĞ� ƐĞǇƌĞĚĞŶ� ǀĞ� ĂŬĐŝŒĞƌ�
ůĞǌǇŽŶůĂƌŦ�ŽůƵƔƚƵƌĂŶ��Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝŶŝŶ�ĂǇŦƌŦĐŦ�ƚĂŶŦƐŦ�ŝĕŝŶ�
ĚŝƌĞŬƚ�ŐƂŒƺƐ�ŐƌĂĨŝƐŝ�ŝůĞ�ƐƉĞƐŝĨŝŬ�ďƵůŐƵůĂƌ�ƚĞƐƉŝƚ�ĞĚŝůĞŵĞǇĞĐĞŒŝ�
ŽƌƚĂǇĂ�ŬŽǇƵůŵĂŬƚĂĚŦƌ͘ 
�Ks7�-ϭϵ�ƂŶĐĞƐŝ�ĚƂŶĞŵĚĞ�ƐŽůƵŶƵŵ�ǇŽůƵ�ƐĞŵƉƚŽŵůĂƌŦ�Žůan 
ŚĂƐƚĂůĂƌĚĂ�ŝůŬ�ƚĞƌĐŝŚ�ĞĚŝůĞŶ�ŐƂƌƺŶƚƺůĞŵĞ�ǇƂŶƚĞŵŝ�ŽůĂŶ�ŐƂŒƺƐ�
ĚŝƌĞŬƚ� ŐƌĂĨŝ� ĚƺƔƺŬ� ĚƵǇĂƌůŦůŦŬ� ŽƌĂŶŦ� ŶĞĚĞŶŝǇůĞ� �Ks7�-19 
ƉŶƂŵŽŶŝƐŝ� ƚĂŶŦƐŦŶŦ� ĚŦƔůĂŵĂŬƚĂ� ŬƵůůĂŶŦůŵĂŵĂŬƚĂĚŦƌ� ;ϳͿ͘�
�ƐĞŵƉƚŽŵĂƚŝŬ� ŚĂƐƚĂůĂƌĚĂ� ǇĂ� ĚĂ� ƐĞŵƉƚŽŵ� ďĂƔůĂŶŐŦĐŦŶĚĂŶ�
ƐŽŶƌĂ� ĞƌŬĞŶ� ĚƂŶĞŵĚĞ� ĞŶ� ƐŦŬ� ďƵůŐƵ� ŽůĂƌĂŬ� ŬĂƌƔŦŵŦǌĂ� ĕŦŬĂŶ�
ŝǌŽůĞ� ǇĂ� ĚĂ� ŵƵůƚŝĨŽŬĂů� ďƵǌůƵ� ĐĂŵ� ĚĂŶƐŝƚĞůĞƌŝ� ŐƂŒƺƐ� ĚŝƌĞŬƚ�
ŐƌĂĨŝůĞƌŝŶĚĞ� ƐĂƉƚĂŶĂŵĂǇĂďŝůŝƌ͘� zŝŶĞ� ĚĞ� �Ks7�-19 
ƉŶƂŵŽŶŝƐŝŶĚĞ� ŐƂŒƺƐ� ĚŝƌĞŬƚ� ŐƌĂĨŝ� ŝůĞ� ĚƺƔƺŬ� ƐĞŶƐŝƚŝǀŝƚĞ� ŝůĞ�
ƐĂƉƚĂŶĂďŝůĞĐĞŬ� ďƵůŐƵůĂƌ� ŵĞǀĐƵƚƚƵƌ͘� �Ƶ� ďƵůŐƵůĂƌŦŶ� ďĂƔŦŶĚĂ�
ĂŬĐŝŒĞƌ� ŬŽŶƐŽůŝĚĂƐǇŽŶůĂƌŦ� ǀĞ�ďƵǌůƵ� ĐĂŵ�ŽƉĂƐŝƚĞůĞƌŝ� ǇĞƌ� ĂůŦƌ͘�
�ƵǌůƵ� ĐĂŵ� ĂƚĞŶƺĂƐǇŽŶ� ĂůĂŶůĂƌŦŶĂ� ĞƔůŝŬ� ĞĚĞŶ� ƌĞƚŝŬƺůĞƌ�
opasiteler direkt grafilerde daha kolay fark edilebilen 
ďƵůŐƵůĂƌĚŦƌ͘� �Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝŶŝŶ� ĞŶ� ƐƉĞƐŝĨŝŬ� ďƵůŐƵƐƵ�
ƉĞƌŝĨĞƌŝŬ� ǇĞƌůĞƔŝŵůŝ� ĕŽŬ� ƐĂǇŦĚĂ� ŽƉĂƐŝƚĞůĞr/buzlu cam 
dansiteleridir (8).   
'ƂŒƺƐ� ĚŝƌĞŬƚ� ŐƌĂĨŝƐŝŶĚĞŬŝ� ďƵůŐƵůĂƌ� ƚŽƌĂŬƐ� �d� ŝůĞ� ĚĞ�
ĚĞŒĞƌůĞŶĚŝƌŝůĞďŝůŝƌ͘�,Ğƌ�ŶĞ�ŬĂĚĂƌ�ĚƺǌĞŶƐŝǌ͕�ǇĂŵĂůŦ͕� ƌĞƚŝŬƺůĞƌ�
ǀĞ� ǇĂǇŐŦŶ� ďƵǌůƵ� ĐĂŵ� ĚĂŶƐŝƚĞůĞƌŝ� Őŝďŝ� ďƵůŐƵůĂƌ� �Ks7�-19 
ƉŶƂŵŽŶŝƐŝ�ŝĕŝŶ�ƐŦŬ�ŐƂƌƺůĞŶ�ďƵůŐƵůĂƌ�ŽůƐĂ�ĚĂ�ŐƂŒƺƐ�Ěŝƌekt grafi 
ŝůĞ� ƉĂƚŽůŽũŝŶŝŶ� ŶĞƚ� ƔĞŬŝůĚĞ� ĚĞŒĞƌůĞŶĚŝƌŝůĞďŝůŵĞƐŝ� ǌŽƌĚƵƌ͘�
>ŝƚĞƌĂƚƺƌĚĞ� �Ks7�-ϭϵ� ƚĂŶŦƐŦŶĚĂ� ĂŬĐŝŒĞƌ� ŐƌĂĨŝƐŝ� ǀĞ� ƚŽƌĂŬƐ�
�d͛ŶŝŶ� ƚĂŶŦƐĂů� ĚŽŒƌƵůƵŒƵŶƵ� ŬĂƌƔŦůĂƔƚŦƌĂŶ� ďŝƌ� ĕĂůŦƔŵĂĚĂ͕� ŝŬŝ�
ŵŽĚĂůŝƚĞ� ĂƌĂƐŦŶĚĂ� ƂǌŐƺůůƺŬ� ĂĕŦƐŦŶĚĂŶ� ĂŶůĂŵůŦ� ĨĂƌŬ�
saptanmamakla birliktĞ� ƚŽƌĂŬƐ� �d͛ŶŝŶ� ĚƵǇĂƌůŦůŦŒŦ� ;йϴϱͿ͕�
ĂŬĐŝŒĞƌ� ŐƌĂĨŝƐŝŶĞ� ŐƂƌĞ� ;йϱϲͿ� ĂŶůĂŵůŦ� ŽůĂƌĂŬ� ǇƺŬƐĞŬ�
ďƵůƵŶŵƵƔƚƵƌ� ;ϵͿ͘� �Ƶ� ƐĞďĞƉůĞ� ��Z� ƚĂƌĂĨŦŶĚĂŶ� �Ks7�-19 
ƉĂŶĚĞŵŝƐŝŶŝŶ� ďĂƔůĂŶŐŦĕ� ĚƂŶĞŵŝŶĚĞ� ƂŶĞƌŝůĞŶ� ƚĂƔŦŶĂďŝůŝƌ�
ŐƂŒƺƐ� ĚŝƌĞŬƚ� ŐƌĂĨŝ� ĚĞŒĞƌůĞŶĚŝƌŵĞƐŝ� ǇĞƌŝŶŝ� ƚŽƌĂŬƐ� �d͛ǇĞ�
ďŦƌĂŬŵĂǇĂ ďĂƔůĂŵŦƔƚŦƌ͘� 
zĂƚĂŬ��ĂƔŦ��ŬĐŝŒĞƌ�hůƚƌĂƐŽŶŽŐƌĂĨŝƐŝ 
�Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝ� ǀĂŬĂůĂƌŦŶĚĂ� ǇĂƚĂŬ� ďĂƔŦ� ��h^͛ŶŝŶ�
ŬƵůůĂŶŦŵŦ� ƌƵƚŝŶĚĞ� ƂŶĞƌŝůŵĞŵĞŬƚĞĚŝƌ͘� �ŶĐĂŬ� ƂǌĞůůŝŬůĞ� ĚŝƌĞŬƚ�
ŐƌĂĨŝůĞƌŝŶ�ƚĂŶŦ�ŬŽǇŵĂĚĂŬŝ�ĚƺƔƺŬ�ĚƵǇĂƌůŦůŦŬůĂƌŦ�ǀĞ�ƚŽƌĂŬƐ��d͛ŶŝŶ�
ŽůƵƔƚƵƌĚƵŒƵ�ƌĂĚǇĂƐǇŽŶ�ŵĂƌƵǌŝǇĞƚŝ͕�ŬŽŶƚĂŵŝŶĂƐǇŽŶ�ǀĞ�ŽůĂƐŦ�
ĕĂƉƌĂǌ� ĞŶĨĞŬƐŝǇŽŶ� ƌŝƐŬůĞƌŝ� ǀĞ� ǇƺŬƐĞŬ�ŵĂůŝǇĞƚ� ƐĞďĞďŝǇůĞ� ĂĐŝů�
ƐĞƌǀŝƐ� ǀĞ� ǇŽŒƵŶ� ďĂŬŦŵ� ƺŶŝƚĞůĞƌŝŶĚĞ� �Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝ�
ǇƂŶĞƚŝŵŝŶĚĞ�ǇĂƚĂŬ�ďĂƔŦ���h^�ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘�� 
^ŽŶŽŐƌĂĨŝŬ�ŝŶĐĞůĞŵĞůĞƌŝŶ�ǇĂǇŐŦŶ�ŬƵůůĂŶŦŵŦ�ĚĂŚĂ�ĕŽŬ�ŚĂƐƚĂŶŦŶ�
ĂŬĐŝŒĞƌ�ŐƂƌƺŶƚƺůĞŵĞƐŝŶĞ�ĞƌŝƔŵĞƐŝŶĞ�ŽůĂŶĂŬ�ƚĂŶŦǇĂŶ�ŵĂůŝǇĞƚ�
ĞƚŬŝŶ� ďŝƌ� ǇƂŶƚĞŵĚŝƌ͘� ��h^� ƐŽŶ� Ǉŝƌŵŝ� ǇŦůĚĂ� ĂŬĐŝŒĞƌ�
ŚĂƐƚĂůŦŬůĂƌŦŶŦŶ�ŚŦǌůŦ�ĂǇŦƌŦĐŦ�ƚĂŶŦƐŦ�ŝĕŝŶ�ŝŶǀĂǌŝǀ�ŽůŵĂǇĂŶ�ďŝƌ�ĂƌĂĕ�
ŽůĂƌĂŬ� ŽƌƚĂǇĂ� ĕŦŬŵŦƔƚŦƌ͘� �Đŝů� ĚƵƌƵŵĚĂ͕� ��h^ΖŶŝŶ� ŚĞŵ�
ǇĞƚŝƔŬŝŶůĞƌĚĞ� ŚĞŵ� ĚĞ� ĕŽĐƵŬůĂƌĚĂ� ǀŝƌĂů ve bakteriyel 
ƉŶƂŵŽŶŝŶŝŶ� ǀĞ� ĂŬƵƚ� ƌĞƐƉŝƌĂƚƵǀĂƌ� ĚŝƐƚƌĞƐ� ƐĞŶĚƌŽŵƵŶƵŶ�
;�Z�^Ϳ�ƚĂŶŦ�ǀĞ�ŝǌůĞŶŵĞƐŝ�ŝĕŝŶ��d�ǀĞ�ŐƂŒƺƐ�ŐƌĂĨŝƐŝ�ŬĂĚĂƌ�ĚŽŒƌƵ�
ǀĞ�ŐƺǀĞŶŝůŝƌ�ŽůĚƵŒƵ�ŬĂŶŦƚůĂŶŵŦƔƚŦƌ�;ϭϬ͕ϭϭͿ͘�PƌŶĞŒŝŶ�ŝŶĨůƵĞŶǌĂ�
�� ,ϭEϭ� ƉĂŶĚĞŵŝƐŝ� ƐŦƌĂƐŦŶĚĂ� ��h^� ƵǇŐƵůĂŵĂƐŦ͕� ŝŶƚĞƌƐƚŝƐǇĞů�
ĂŬĐŝŒĞƌ� ŚĂƐƚĂůŦŒŦŶŦŶ� ĞƌŬĞŶ� ƐĂƉƚĂŶŵĂƐŦŶŦ� ƐĂŒůĂŵŦƔƚŦƌ� ;ϭϮͿ͘�
'ƺŶƺŵƺǌĚĞ� ǇŽŒƵŶ� ďĂŬŦŵůĂƌ� ǀĞ� ĂĐŝů� ƐĞƌǀŝƐůĞƌĚĞ� ƉŶƂŵŽŶŝ�
ǀĂŬĂůĂƌŦŶŦŶ� ƚĂŬŝďŝŶĚĞ� ƐŦŬůŦŬůĂ� ŬƵůůĂŶŦůŵĂŬƚĂĚŦƌ͘� �ƵŶƵŶ�
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ǇĂŶŦŶĚĂ�ǇĂƚĂŬ�ďĂƔŦ���h^͛ŶŝŶ�ŬŽůĂǇ�ĞƌŝƔŝůĞďŝůŝƌ�ŽůƵƔƵ�ǀĞ�ĚƺƔƺŬ�
ŵĂůŝǇĞƚŝ�ƐĞďĞďŝǇůĞ�ĚƺƔƺŬ�ŐĞůŝƌůŝ�ƺůŬĞůĞƌĚĞ�ŬƵůůĂŶŦŵŦ�ǇĂǇŐŦŶĚŦƌ�
(13). 
�Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝŶĚĞ� ĂŬĐŝŒĞƌ� ƚƵƚƵůƵŵƵ� ƚŝƉŝŬ� ŽůĂƌĂŬ�
ƉĞƌŝĨĞƌŝŬ� ďƂůŐĞůĞƌĚĞ� ŽůĚƵŒƵŶĚĂŶ� ůĞǌǇŽŶ� ƚĞƐƉŝƚŝ� ǀĞ� ƚĂŬŝďŝ�
ǇĂƚĂŬ�ďĂƔŦ���h^�ŝůĞ�ǇĂƉŦůĂďŝůŝƌ͘�,ĂƐƚĂůŦŬ�ƐƺƌĞĐŝŶĚĞ͖�ƉůĞǀƌĂĚĂŶ�
ďĂƔůĂǇŦƉ� ŐƂƌƺŶƚƺŶƺŶ� ĂůĂŶŦŶŦŶ� ƐŽŶƵŶĂ� ŬĂĚĂƌ� ŝůĞƌůĞǇĞŶ ve 
ŝŶƚĞƌůŽďƺůĞƌ� ƐĞƉƚĂŶŦŶ� ƂĚĞŵ� ǀĞǇĂ� ĨŝďƌŽǌŝƐƚĞ� ŐƂƌƺůĞŶ� ĚŝŬĞǇ�
ŚŝƉĞƌĞŬŽŝŬ�ĕŝǌŐŝůĞƌ�ŽůĂŶ���ĕŝǌŐŝůĞƌŝ�ǀĞǇĂ�͞ĂŬĐŝŒĞƌ�ƌŽŬĞƚůĞƌŝ͟�ĚĞ�
ĚĂŚŝů� ŽůŵĂŬ� ƺǌĞƌĞ� ĕĞƔŝƚůŝ� ƵůƚƌĂƐŽŶ� ďƵůŐƵůĂƌŦ� ŽƌƚĂǇĂ� ĕŦŬĂƌ͘�
WŶƂŵŽŶŝĚĞ͕� ĞƚŬŝůĞŶĞŶ� ĂŬĐŝŒĞƌůĞƌŝŶ� ĂƌƚŵŦƔ� ĞŬŽũĞŶŝƚĞƐŝ�
ŬĂƌĂĐŝŒĞƌĞ� ďĞŶǌĞƌ� ŐƂƌƺŶƺƌ� ǀĞ� ŚĞŵ� ƐƚĂƚŝŬ� ŚĞŵ� ĚĞ� ĚŝŶĂŵŝŬ�
ŐƂƌƺŶƚƺůĞƌĚĞ� ŐƂƌƺůĞŶ� ŚĂǀĂ� ĚŽůƵ� ďƌŽŶƔůĂƌŦŶ� ǀĂƌůŦŒŦ� ͞ĚŽŬƵ�
ƉĂƚĞƌŶŝ͟�ŽůĂƌĂŬ�ĚĂ� ĂĚůĂŶĚŦƌŦůŦƌ͘� �Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝŶĚĞ�ĚĞ�
benzer sonografik bulgular tespit edilmektedir. Tipik olarak 
ĚĞŒĞƌůĞŶĚŝƌŝůĞďŝůĞŶ� ƐŽŶŽŐƌĂĨŝŬ� ďƵůŐƵůĂƌ͖� ƉůĞvra 
ĚĞǀĂŵůŦůŦŒŦŶĚĂ� ďŽǌƵůŵĂ͕� ƉůĞǀƌĂ� ĂůƚŦŶĚĂ� ǇĞƌůĞƔŝŵ� ŐƂƐƚĞƌĞŶ�
ĕŽŬ� ƐĂǇŦĚĂ� ďŝƌůĞƔŵĞ� ĞŒŝůŝŵŝŶĚĞ� �� ĕŝǌŐŝůĞƌŝ͕� ǇĂŵĂƐĂů� ǀĞǇĂ�
ŶŽĚƺůĞƌ� ŬŽŶƐŽůŝĚĂƐǇŽŶůĂƌ� ǀĞ� ŬŽŶƐŽůŝĚĞ� ĂůĂŶůĂƌĚĂ� ŽƌƚĂǇĂ�
ĕŦŬĂŶ�ŚĂǀĂ�ďƌŽŶŬŽŐƌĂŵůĂƌŦ�ŽůĂƌĂŬ�ƐĂǇŦůĂďŝůŝƌ�;ϭϰ-16).  
�ŶŽƌŵĂů� ĂŬĐŝŒĞƌ� ďƵůŐƵůĂƌŦŶŦŶ ƐƚĂŶĚĂƌƚ� ƌĂƉŽƌůĂŶŵĂƐŦ� ǀĞ�
ǇŽƌƵŵůĂŶŵĂƐŦ� ǀĞǇĂ� ĂŬĐŝŒĞƌ� ŚĂǀĂůĂŶŵĂƐŦŶŦŶ�
ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝ� ŝĕŝŶ� ĕĞƔŝƚůŝ� ��h^� ƉƌŽƚŽŬŽůůĞƌŝ�
ǇĂǇŦŶůĂŶŵŦƔƚŦƌ͘�PƌŶĞŒŝŶ�ŚĞƌ�ŝŬŝ�ŚĞŵŝƚŽƌĂŬƐŦ�ϰ�ĞƔŝƚ�ƉĂƌĕĂǇĂ�ǀĞ�
ƉŽƐƚĞƌŝŽƌ�ĂŬĐŝŒĞƌ�ĂůĂŶŦŶŦ�ϯ�ĞƔŝƚ�ƉĂƌĕĂǇĂ�ďƂůŵĞŬ�ƺǌĞƌĞ�ƚŽƉůĂŵ�
ϭϰ� ĨĂƌŬůŦ� ďĂŬŦ� ĂůĂŶŦŶĚĂŶ� ǇĂƉŦůĂŶ� ��h^� ĚĞŒĞƌůĞŶĚŝƌŵĞƐŝ�
ŽůĚƵŒƵ�Őŝďŝ� ŚĞƌ� ŝŬŝ� ŚĞŵŝƚŽƌĂŬƐŦ� ϰ� ĞƔŝƚ� ƉĂƌĕĂǇĂ� ǀĞ�ƉŽƐƚĞƌŝŽƌ�
ĂŬĐŝŒĞƌ�ĂůĂŶŦŶŦ�Ϯ�ĞƔŝƚ�ƉĂƌĕĂǇĂ�ĂǇŦƌĂƌĂŬ�ϭϮ�ĨĂƌŬůŦ�ďĂŬŦ�ŶŽŬƚĂƐŦ�
ŽůƵƔƚƵƌĂŶ�ƉƌŽƚŽŬŽůůĞƌ�ŵĞǀĐƵƚƚƵƌ�;ϭϳ͕ϭϴͿ͘�dƺŵ�ƉƌŽƚŽŬŽůůĞƌŝŶ�
ŽƌƚĂŬ� ŶŽŬƚĂƐŦ� ƉŽƐƚĞƌŝŽƌ� ĂŬĐŝŒĞƌ� ĚŽŬƵƐunu ve plevra 
ŬŽŵƔƵůƵŒƵŶƵ� ƐŦŬůŦŬůĂ� ƚƵƚĂŶ� �Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝŶŝŶ�
ƐŽŶŽŐƌĂĨŝŬ� ďƵůŐƵůĂƌŦŶŦ� ŬŽůĂǇĐĂ� ƚĞƐƉŝƚ� ĞĚĞďŝůŵĞŬ� ŝĕŝŶ� ĕŽŬ�
ƐĂǇŦĚĂ� ĨĂƌŬůŦ� ĂůĂŶĂ� ďĂŬŵĂŬƚŦƌ͘� �ŶĐĂŬ� ďƵ� ƉƌŽƚŽŬŽůůĞƌ�
ŽůƵƔƚƵƌƵůƵƌŬĞŶ�ŽƌƚĂǇĂ�ĕŦŬĂŶ�ďĂǌŦ�ŬŦƐŦƚůŦůŦŬůĂƌ�ŐŝĚĞƌŝůĞŵĞŵŝƔƚŝƌ͘�
�ƵŶůĂƌŦŶ� ďĂƔŦŶĚĂ� ŚĂǀĂůĂŶŵŦƔ� ƐĂŒůŦŬůŦ� ĂŬĐŝŒĞƌ� ĚŽŬƵƐƵ�
ǀĂƌůŦŒŦŶĚĂ�ĚĂŚĂ�ĚĞƌŝŶ�ĚŽŬƵůĂƌĚĂ� ǇĞƌůĞƔĞŶ� ůĞǌǇŽŶůĂƌŦŶ� ǇĂƚĂŬ�
ďĂƔŦ� ��h^� ŝůĞ� ŐƂƌƺůĞŵĞŵĞƐŝĚŝƌ͘� ,ĂǀĂůĂŶĂŶ� ƐĂŒůŦŬůŦ� ĂŬĐŝŒĞƌ�
ĚŽŬƵƐƵ� ƐĞƐ� ŝůĞƚŝŵŝŶŝ� ĞŶŐĞůůĞĚŝŒŝ� ŝĕŝŶ� ƐƵďƉůĞǀƌĂů� ǇĞƌůĞƔŝŵůŝ�
ŽůŵĂǇĂŶ�ůĞǌǇŽŶůĂƌŦŶ�ƚĞƐƉŝƚŝ�ǌŽƌůĂƔŵĂŬƚĂĚŦƌ͘�� 
�Ks7�-ϭϵ� ƉĂŶĚĞŵŝƐŝŶŝŶ� ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ďƵ� ǇĂŶĂ� ŚĂƐƚĂůĂƌŦŶ�
ǇƂŶĞƚŝŵŝŶĚĞ� ŬƵůůĂŶŦůĂŶ� ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝŶĚĞŶ� ďŝƌŝƐŝ�
ǇĂƚĂŬ� ďĂƔŦ� ��h^͛Ěŝƌ͘� WĂŶĚĞŵŝ� ƐƺƌĞƐŝŶĐĞ� ŚĂƐƚĂ� ƐĂǇŦƐŦŶĚĂŬŝ�
ƐƺƌĞŬůŝ� ĂƌƚŦƔ� ŚĂƐƚĂ� ǇƂŶĞƚŝŵŝŶŝŶ� ŚŦǌůĂŶĚŦƌŦůŵĂƐŦ� ŐĞƌĞŬůŝůŝŒŝŶŝ�
ĚŽŒƵƌŵƵƔƚƵƌ͘� dŽƌĂŬƐ� �d� ŝůĞ� ǇĂƉŦůĂŶ� ĚĞŒĞƌůĞŶĚŝƌŵĞůĞƌĚĞ�
ƚĂŶŦƐĂů� ĚƵǇĂƌůŦůŦŬ� ǇƺŬƐĞŬ� ŽůƐĂ� ĚĂŚŝ� ŬĂǇŶĂŬ� ŬƵůůĂŶŦŵŦ� ǀĞ�
ŵĂůŝǇĞƚ� ĞƚŬŝŶůŝŬ� ĂĕŦƐŦŶĚĂŶ� ŬŽůĂǇ� ƵůĂƔŦůĂďŝůŝƌ͕� ƚĞŬƌĂƌůĂŶĂďŝůŝƌ͕�
ŝǇŽŶŝǌĞ�ƌĂĚǇĂƐǇŽŶ�ƌŝƐŬŝ�ŽůŵĂǇĂŶ�ǀĞ�ĚƺƔƺŬ�ŵĂůŝǇĞƚůŝ�ǇĂƚĂŬ�ďĂƔŦ�
��h^� ƵǇŐƵůĂŵĂůĂƌŦŶŦŶ� �Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝ� ǇƂŶĞtiminde 
ŬƵůůĂŶŦůŵĂƐŦ� ƚĂǀƐŝǇĞ� ĞĚŝůŵĞŬƚĞĚŝƌ� ;ϭϴͿ͘� �ŶĐĂŬ� ǇĂƉŦůĂŶ�
ĕĂůŦƔŵĂůĂƌ� ǇĂƚĂŬ� ďĂƔŦ� ��h^͛ŶŝŶ� ƚŽƌĂŬƐ� �d� ŝůĞ�
ŬĂƌƔŦůĂƔƚŦƌŦůĚŦŒŦŶĚĂ�ĚƺƔƺŬ�ĚƵǇĂƌůŦůŦŒĂ� ƐĂŚŝƉ�ŽůĚƵŒƵŶƵ�ŽƌƚĂǇĂ�
ŬŽǇŵƵƔƚƵƌ� ;ϭϵͿ͘��Ƶ�ƐĞďĞƉůĞ�ƂǌĞůůŝŬůĞ�ǇŽŒƵŶ�ďĂŬŦŵ�ƺŶŝƚĞůĞƌŝ�
Őŝďŝ� ǇĂŬŦŶ� ŚĂƐƚĂ� ƚĂŬŝďŝ� ǇĂƉŦůĂŶ� ĂůĂŶůĂƌĚĂ� ǀĞ� ŚĂƐƚĂ� ƐĂǇŦƐŦŶŦŶ�
ĨĂǌůĂ͕�ŐƂƌƺŶƚƺůĞŵĞ�ŝŵŬĂŶůĂƌŦŶŦŶ�ŬŦƐŦƚůŦ�ǀĞ�ŬŽŶƚĂŵŝŶĂƐǇŽŶƵŶ�
ĞŶŐĞůůĞŶĞŵĞĚŝŒŝ� ĂĐŝů� ƐĞƌǀŝƐ� ĂůĂŶůĂƌŦŶĚĂ� �Ks7�-19 
ƉŶƂŵŽŶŝƐŝŶŝŶ�ĚĞŒĞƌůĞŶĚŝƌŝůŵĞƐŝŶĚĞ� ǇĂƚĂŬ�ďĂƔŦ���h^�ĂŬŦůĚĂ�
ƚƵƚƵůŵĂůŦĚŦƌ͘� 
Toraks BT 
�Ks7�-ϭϵ� ƚĂŶŦƐŦŶĚĂ� ƚŽƌĂŬƐ� �d� ŐƂƌƺŶƚƺůĞŵĞŶŝŶ� ĚŝŒĞƌ�
ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝ� ŝůĞ� ŬĂƌƔŦůĂƔƚŦƌŦůĚŦŒŦŶĚĂ� ǇƺŬƐĞŬ�
ĚƵǇĂƌůŦůŦŒĂ� ƐĂŚŝƉ� ŽůĚƵŒƵ� ŐƂƐƚĞƌŝůŵŝƔƚŝƌ� ;ϵͿ͘� �Ƶ� ŶĞĚĞŶůĞ� ĂĐŝů�

ƐĞƌǀŝƐůĞƌŝŶ� ǇŽŒƵŶůĂƔƚŦŒŦ� ƐĂůŐŦŶ� ŬŽƔƵůůĂƌŦŶĚĂ͕� ŝǌŽůĂƐǇŽŶ�ǇĂ�ĚĂ�
ŚĂƐƚĂŶĞǇĞ� ǇĂƚŦƔ� ŬĂƌĂƌŦŶŦŶ� ǀĞƌŝůŵĞƐŝŶĚĞ͕� ƚƌŝǇĂũ� ǀĞ� ŚŦǌůŦ� ƚĂŶŦ�
aŵĂĐŦǇůĂ� ƚŽƌĂŬƐ� �d� ƐŦŬůŦŬůĂ� ŬƵůůĂŶŦůŵŦƔƚŦƌ͘� �ŝƌ� ĚŝŒĞƌ� ǇĂŶĚĂŶ�
ƌĂĚǇĂƐǇŽŶ� ŵĂƌƵǌŝǇĞƚŝ͕� ŚĂƐƚĂůĂƌ� ĂƌĂƐŦŶĚĂ� ĐŝŚĂǌ� ǀĞ� ĕĞŬŝŵ�
ŽĚĂƐŦŶŦŶ� ĚĞŬŽŶƚĂŵŝŶĂƐǇŽŶƵ� ŝĕŝŶ� ŐĞƌĞŬĞŶ� ǌĂŵĂŶ͕� ƐĂŒůŦŬ�
ĕĂůŦƔĂŶůĂƌŦŶĂ�ǀĞǇĂ��Ks7�-ϭϵ�ĚŦƔŦ�ŚĂƐƚĂůĂƌĂ�ďƵůĂƔ�ƌŝƐŬŝ��d͛ŶŝŶ�
ŬƵůůĂŶŦŵŦŶŦ�ƐŦŶŦƌůĂǇĂŶ�ĨĂŬƚƂƌůĞƌĚŝƌ͘� 
<ŽŵƉůŝŬĞ�ŽůŵĂŵŦƔ��Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝŶĚĞ�ďƵůŐƵůĂƌ�ĂŬĐŝŒĞƌ�
ƉĂƌĂŶŬŝŵůĞƌŝŶĚĞ� ŐƂƌƺůĚƺŒƺŶĚĞŶ͕� ƚŽƌĂŬƐ� �d� ŝŶƚƌĂǀĞŶƂǌ�
ǇŽůĚĂŶ�ŬŽŶƚƌĂƐƚ�ŵĂĚĚĞ�ǀĞƌŝůŵĞĚĞŶ�ǀĞ�ŝŶĐĞ�ŬĞƐŝƚ�ŬĂůŦŶůŦŒŦŶĚĂ�
(1-ϭ͘ϱ� ŵŵͿ� ĞůĚĞ� ŽůƵŶŵĂůŦĚŦƌ͘� >ŝƚĞƌĂƚƺƌĚĞ� ƐĞŵƉƚŽŵĂƚŝŬ�
ŚĂƐƚĂůĂƌĚĂŶ� ŽůƵƔĂŶ� ďŝƌ� ŵĞƚĂĂŶĂůŝǌĚĞ� �Ks7�-ϭϵ� ƚĂŶŦƐŦŶĚĂ�
ƚŽƌĂŬƐ� �d͛ŶŝŶ� ĚƵǇĂƌůŦůŦŒŦ� йϵϯ-ϵϳ� ǀĞ� ƂǌŐƺůůƺŒƺ� йϮϱ-72 
ĂƌĂůŦŒŦŶĚĂ� ďƵůƵŶŵƵƔƚƵƌ� ;ϮϬͿ͘� PǌĞůůŝŬůĞ� ƐĞŵƉƚŽŵůĂƌŦŶ�
ďĂƔůĂŶŐŦĐŦŶŦ� ƚĂŬŝďĞŶ�ĞƌŬĞŶ�ĚƂŶĞŵĚĞ�Zd-PCR sonucu pozitif 
ŽůƐĂ� ďŝůĞ� ŚĂƐƚĂůĂƌŦŶ� ǇĂŬůĂƔŦŬ� йϱϬ͛ƐŝŶĚĞ� �d� ďƵůŐƵƐƵ�
olmayabilir ;ϮϭͿ͘�tĂŶŐ� ǀĞ� ĂƌŬ͘� ĕĂůŦƔŵĂƐŦŶĚĂ� ƚŽƌĂŬƐ� �d͛ŶŝŶ�
�Ks7�-ϭϵ� ĞŶĨĞŬƐŝǇŽŶƵŶƵ� ƐĂƉƚĂŵĂĚĂ� ĚƵǇĂƌůŦůŦŒŦ� ƐĞŵƉƚŽŵ�
ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ŝƚŝďĂƌĞŶ� Ϭ-ϱ͘� ŐƺŶĚĞ� йϴϰ� ŝŬĞŶ͕� ϲ-ϭϭ͘ŐƺŶĚĞ�
йϵϵ͛Ă�ĕŦŬŵŦƔƚŦƌ�;ϮϮͿ͘�dŽƌĂŬƐ��d͛ĚĞ�ďƵůŐƵ�ŽůŵĂŵĂƐŦ��Ks7�-19 
ĞŶĨĞŬƐŝǇŽŶƵ� ǀĂƌůŦŒŦŶŦ� ĚŦƔůĂǇĂŵĂĚŦŒŦŶĚĂŶ͕� ƚŽƌĂŬƐ� �d͛ŶŝŶ�
ƚĂŶŦĚĂ�ƌƵƚŝŶ�ŬƵůůĂŶŦŵŦ�ǇĂ�ĚĂ�ĂƐĞŵƉƚŽŵĂƚŝŬ�ďŝƌĞǇůĞƌĚĞ�ƚĂƌĂŵĂ�
ĂŵĂĕůŦ�ŬƵůůĂŶŦŵŦ�ƂŶĞƌŝůŵĞŵĞŬƚĞĚŝƌ�;ϮϯͿ͘ 
Hipoksemisi olan hastalarda, RT-W�Z� ƐŽŶƵĐƵŶĚĂŶ�ďĂŒŦŵƐŦǌ�
olarak orta-ĂŒŦƌ� ƔŝĚĚĞƚƚĞ� ƐĞŵƉƚŽŵůĂƌŦ� ďƵůƵŶĂŶ� ŚĂƐƚĂůĂƌĚĂ͕�
ĂǇƌŦĐĂ� ƐŽůƵŶƵŵ� ĨŽŶŬƐŝǇŽŶůĂƌŦ ŬƂƚƺůĞƔĞŶ͕� ŚĂƐƚĂůŦŬ�
ƉƌŽŐƌĞƐǇŽŶƵ� ǇĂ� ĚĂ� ŬŽŵƉůŝŬĂƐǇŽŶ� ƔƺƉŚĞƐŝ� ŽůĂŶ� �Ks7�-19 
ŚĂƐƚĂůĂƌŦŶĚĂ� �d� ŬƵůůĂŶŦŵŦ� ƂŶĞƌŝůŵĞŬƚĞĚŝƌ� ;ϮϯͿ͘� �Ks7�-19 
ƉŶƂŵŽŶŝƐŝŶŝŶ� ƚŝƉŝŬ� ďƵůŐƵůĂƌŦ͕� ĂŒŦƌůŦŬůŦ� ŽůĂƌĂŬ� ďĂǌĂů� ǀĞ�
ƉŽƐƚĞƌŝŽƌ� ŬĞƐŝŵůĞƌĚĞ͕� ƐƵďƉůĞǀƌĂů� ǇĞƌůĞƔŝŵůŝ� ďƵǌůƵ� ĐĂŵ�
dansiteleri, buzůƵ� ĐĂŵ� ĚĂŶƐŝƚĞůĞƌŝŶĞ� ƐƺƉĞƌƉŽǌĞ� ŽůĂŶ�
ŝŶƚƌĂͬŝŶƚĞƌůŽďƺůĞƌ� ƐĞƉƚĂů� ŬĂůŦŶůĂƔŵĂůĂƌŦŶ� ǇŽů� ĂĕƚŦŒŦ� ͞ĂƌŶĂǀƵƚ�
ŬĂůĚŦƌŦŵŦ͟�ďƵůŐƵƐƵ�ǀĞ�ŬŽŶƐŽůŝĚĂƐǇŽŶůĂƌĚŦƌ͘��Ŭ�ŽůĂƌĂŬ�ŚĂůŽ�ǀĞ�
ƚĞƌƐ�ŚĂůŽ�ďƵůŐƵƐƵ͕�ŚĂǀĂ�ďƌŽŶŬŽŐƌĂŵůĂƌŦ͕�ǀĂƐŬƺůĞƌ�ŐĞŶŝƔůĞŵĞ�
ďƵůŐƵƐƵ� ŐƂƌƺůĞďŝůŝƌ� ;Ϯϭ͕ϮϰͿ͘� �d� ďƵůŐƵůĂƌŦ͕� ƐĞŵƉƚŽŵ�
ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ƐŽŶƌĂ� ŐĞĕĞŶ� ƐƺƌĞǇĞ� ŐƂƌĞ� ĨĂƌŬůŦůŦŬ� ŐƂƐƚĞƌŝƌ͘�
Erken evrede (0-ϰ͘� ŐƺŶͿ� ĞŶ� ƐŦŬ� ďƵůŐƵ� ŽůĂƌĂŬ� ŝǌŽůĞ� ǇĂ� ĚĂ�
ŵƵůƚŝĨŽŬĂů�ďƵǌůƵ�ĐĂŵ�ĚĂŶƐŝƚĞůĞƌŝ�ŐƂƌƺůƺƌŬĞŶ͕�ŬŽŶƐŽůŝĚĂƐǇŽŶ�
ǇĂ� ĚĂ� ŝŶƚĞƌůŽďƺůĞƌ� ƐĞƉƚĂů� ŬĂůŦŶůĂƔŵĂůĂƌ� ;ĂƌŶĂǀƵƚ� ŬĂůĚŦƌŦŵŦ�
bulgusu) eƔůŝŬ�ĞĚĞďŝůŝƌ͘�7ůĞƌůĞŵĞ�ĞǀƌĞƐŝŶĚĞ�ŽƉĂƐŝƚĞůĞƌŝŶ�ƐĂǇŦƐŦ�
ǀĞ� ǇĂǇŐŦŶůŦŒŦ� ĂƌƚŦƔ� ŐƂƐƚĞƌŝƌ͘� WŝŬ� ĞǀƌĞƐŝŶĚĞ� ;ϵ-ϭϯ͘� ŐƺŶͿ�ďƵǌůƵ�
ĐĂŵ� ĚĂŶƐŝƚĞůĞƌŝ� ǀĞ� ͞ĂƌŶĂǀƵƚ� ŬĂůĚŦƌŦŵŦ͟� ďƵůŐƵƐƵ� ŬŦƐŵĞŶ�
ŐĞƌŝůĞƌŬĞŶ͕� ŬŽŶƐŽůŝĚĂƐǇŽŶůĂƌ� ǇŽŒƵŶůĂƔŦƌ͘� ^ĞŵƉƚŽŵůĂƌŦŶ�
ďĂƔůĂŶŐŦĐŦŶĚĂŶ� ŝƚŝďĂƌĞŶ� ϭϰ͘� ŐƺŶĚen sonra opasitelerde 
ŐĞƌŝůĞŵĞ�ďĂƔůĂƌ͘�dĂŬŝƉ�ƐƺƌĞĐŝŶĚĞ�ŬůŝŶŝŬ�ǀĞ�ƌĂĚǇŽůŽũŝŬ�ŝǇŝůĞƔŵĞ�
ďĞŬůĞŶĞŶĚĞŶ�ƵǌƵŶ�ƐƺƌĞďŝůŵĞŬƚĞĚŝƌ͕�ŬůŝŶŝŬ�ŝǇŝůĞƔŵĞ�ƐĂŒůĂŶƐĂ�
ĚĂŚŝ�ƚŽƌĂŬƐ��d͛ĚĞ�ƌĞǌŝĚƺ�ďƵǌůƵ�ĐĂŵ�ĚĂŶƐŝƚĞůĞƌŝ�ǀĞ�ƐƵďƉůĞǀƌĂů�
ďĂŶƚůĂƌ�ŐƂƌƺůĞďŝůŝƌ�;ϮϱͿ͘ 
�Ks7�-ϭϵ� ƉŶƂŵŽŶŝƐŝŶĚĞ� ŐƂƌƺŶƚƺůĞŵĞ� ďƵůŐƵůĂƌŦ� ŐƂƌĞĐĞ�
ƐƉĞƐŝĨŝŬ� ŽůŵĂĚŦŒŦŶĚĂŶ� �d͛ĚĞ� ŐƂƌƺůĞŶ� ďƵůŐƵůĂƌ͕� ǀŝƌĂůͬĂƚŝƉŝŬ�
ƉŶƂŵŽŶŝůĞƌ� Őŝďŝ� ĚŝŒĞƌ� ĞŶĨĞŬƐŝǇŽŶůĂƌ͕� ŚĞŵŽƌĂũŝůĞƌ͕� ĂŬĐŝŒĞƌ�
ƂĚĞŵŝ͕�ŝŶƚĞƌƐƚŝƐǇĞů�ĂŬĐŝŒĞƌ�ŚĂƐƚĂůŦŒŦ�ĂůĞǀůĞŶŵĞƐŝ�Őŝďŝ�ĂůǀĞŽůĂƌ�
ƉĂƚŽůŽũŝůĞƌůĞ�ŬĂƌŦƔĂďŝůŝƌ�;Ϯϲ͕ϮϳͿ͘��Ƶ�ĚƵƌƵŵĚĂ�ŚĂƐƚĂŶŦŶ�ƂǇŬƺƐƺ�
ǀĞ�ĞŬ��d�ďƵůŐƵůĂƌŦ�ĂǇŦƌŦĐŦ�ƚĂŶŦǇĂ�ǇĂƌĚŦŵĐŦ�ŽůƵƌ͘ 
�Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝŶĚĞ�ƚŽƌĂŬƐ��d�ƐĂĚĞĐĞ�ƚĂŶŦĚĂ�ĚĞŒŝů͕�ƚĂŶŦ�
ĂŶŦŶĚĂ� ŚĂƐƚĂůŦŬ� ƔŝĚĚĞƚŝŶŝŶ� ďĞůŝƌůĞŶŵĞƐŝŶĚĞ͕� ŽůĂƐŦ�
ŬŽŵƉůŝŬĂƐǇŽŶůĂƌŦŶ�ŽƌƚĂǇĂ�ŬŽŶŵĂƐŦŶĚĂ�ǀĞ�ƚĂŬŝƉ�ƐƺƌĞĐŝŶĚĞ�ĚĞ�
ƂŶĞŵůŝ�ƌŽů�ŽǇŶĂƌ͘�dŽƌĂŬƐ��d͛ ĚĞ�ůŽď�ďĂƔŦŶĂ�ƚƵƚƵůƵŵ�ǇƺǌĚĞƐŝ�
ďĂǌ� ĂůŦŶĂƌĂŬ� ĨĂƌŬůŦ� ŐƂƌƐĞů� ǀĞ� ŬĂŶƚŝƚĂƚŝĨ� ƐŬŽƌůĂŵĂ� ƐŝƐƚĞŵůĞƌŝ�
ŬƵůůĂŶŦůŵŦƔ͕� ďƵ� ǇŽůůĂ� ŚĂƐƚĂůŦŬ� ƔŝĚĚĞƚŝŶŝŶ� ǀĞ� ƉƌŽŐŶŽǌƵŶ�
ƐĂƉƚĂŶĂďŝůĚŝŒŝ�ďĞůŝƌƚŝůŵŝƔƚŝƌ�;Ϯϴ͕ϮϵͿ͘� 
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dŽƌĂŬƐ� �d� �Ks7�-ϭϵ� ŝůĞ� ŝůŝƔŬŝůŝ� ƉƵůŵŽŶĞƌ� ƚƌŽŵďŽĞŵďŽůŝ͕�
kardiyak tutulƵŵ͕� ƐƺƉĞƌĞŶĨĞŬƐŝǇŽŶͬ� ŬŽĞŶĨĞŬƐŝǇŽŶ� Őŝďŝ�
ŬŽŵƉůŝŬĂƐǇŽŶůĂƌŦŶ� ƚĂŶŦƐŦŶĚĂ� ĚĂ� ǇŽů� ŐƂƐƚĞƌŝĐŝĚŝƌ͘� �Ks7�-19 
ŚĂƐƚĂůĂƌŦŶĚĂ� ƉƵůŵŽŶĞƌ� ƚƌŽŵďŽĞŵďŽůŝ� ůŝƚĞƌĂƚƺƌĚĞ� йϮϮ-31 
ŽƌĂŶŦŶĚĂ� ďŝůĚŝƌŝůŵŝƔ� ŽůƵƉ� ŬƌŝƚŝŬ� ŚĂƐƚĂůĂƌĚĂ� ŐƂƌƺůŵĞ� ŽƌĂŶŦ�
ĚĂŚĂ� ǇƺŬƐĞŬƚŝƌ� ;ϯϬͿ͘� PǌĞůůŝŬůĞ� ŬůŝŶŝŬ� ĚƵƌƵŵƵŶĚĂ akut 
ŬƂƚƺůĞƔŵĞ�ŽůĂŶ�ĂŶĐĂŬ��d͛ĚĞ�ƉĂƌĂŶŬŝŵĂů� ƚƵƚƵůƵŵƵŶĚĂ�ĂƌƚŦƔ�
ŽůŵĂǇĂŶ� ŚĂƐƚĂůĂƌĚĂ� ƉƵůŵŽŶĞƌ� ƚƌŽŵďŽĞŵďŽůŝ� ĂŬŦůĚĂ�
ƚƵƚƵůŵĂůŦĚŦƌ͘��Ƶ�ĚƵƌƵŵĚĂ�ĕĞŬŝŵ�ŝŶƚƌĂǀĞŶƂǌ�ŬŽŶƚƌĂƐƚ�ŵĂĚĚĞ�
ǀĞƌŝůĞƌĞŬ�ƉƵůŵŽŶĞƌ��d�ĂŶũŝǇŽŐƌĂĨŝ�ƉƌŽƚŽŬŽůƺŶĚĞ�ǇĂƉŦůŵĂůŦĚŦƌ͘�
WĞƌŝŬĂƌĚŝǇĂů� ĞĨƺǌǇŽŶ� ǀĂƌůŦŒŦ ǀĞ� ƐŽů� ǀĞŶƚƌŝŬƺů� ǇĞƚŵĞǌůŝŒŝŶĞ�
ďĂŒůŦ� ƉƵůŵŽŶĞƌ� ƂĚĞŵ� ŬĂƌĚŝǇĂŬ� ŬŽŵƉůŝŬĂƐǇŽŶ� ŐĞůŝƔĞŶ�
ŚĂƐƚĂůĂƌĚĂ� ƌƵƚŝŶ� ƚŽƌĂŬƐ� �d͛ĚĞ� ŐƂƌƺůĞďŝůŝƌ͘� �ǇƌŦĐĂ�
ůĞŶĨĂĚĞŶŽƉĂƚŝ͕� ŬĂǀŝƚĂƐǇŽŶ͕� ƉůĞǀƌĂů� ĞĨƺǌǇŽŶ� ǇĂ� ĚĂ�
ƐĞŶƚƌŝůŽďƺůĞƌ� ŶŽĚƺůĞƌ� ŽƉĂƐŝƚĞůĞƌ� Őŝďŝ� ĂƚŝƉŝŬ� ďƵůŐƵůĂƌŦŶ�
ŐƂƌƺůŵĞƐŝ� �Ks7�-19 hĂƐƚĂůĂƌŦŶĚĂ�
ƐƺƉĞƌĞŶĨĞŬƐŝǇŽŶͬŬŽĞŶĨĞŬƐŝǇŽŶ� ĂĕŦƐŦŶĚĂŶ� ƔƺƉŚĞ�
ƵǇĂŶĚŦƌŵĂůŦĚŦƌ�;Ϯϲ͕ϮϳͿ͘� 
^ŽŶƵĕ�ŽůĂƌĂŬ�ƚŽƌĂŬƐ��d͕��Ks7�-ϭϵ�ƉŶƂŵŽŶŝƐŝ�ƚĂŶŦƐŦŶĚĂ�ĂůƚŦŶ�
ƐƚĂŶĚĂƌƚ� ŽůŵĂŵĂŬůĂ� ďŝƌůŝŬƚĞ� ƐĂůŐŦŶ� ŬŽƔƵůůĂƌŦŶĚĂ͕� ƵǇŐƵŶ�
ĞŶĚŝŬĂƐǇŽŶůĂƌĚĂ� ŬƵůůĂŶŦůĚŦŒŦŶĚĂ� ĞƌŬĞŶ� ƚĂŶŦ͕� ŚĂƐƚĂůŦŬ� ƔŝĚĚĞƚŝ 
ǀĞ� ŽůĂƐŦ� ŬŽŵƉůŝŬĂƐǇŽŶůĂƌŦŶ� ďĞůŝƌůĞŶŵĞƐŝŶĚĞ� ƂŶĞŵůŝ� ŬĂƚŬŦ�
ƐĂŒůĂŵĂŬƚĂĚŦƌ͘ 
^ŽŶƵĕ 
�Ks7�-ϭϵ�ƉĂŶĚĞŵŝƐŝ�ƐƺƌĞƐŝŶĐĞ�ŚŝǌŵĞƚ�ƐƵŶƵŵ�ƔĂƌƚůĂƌŦ͕�ŚĂƐƚĂ�
ƐĂǇŦůĂƌŦ͕�ŵĂůŝǇĞƚ͕� ƚĞŬŶŝŬ� ǇĞƚĞƌůŝůŝŬ� ǀĞ�ŚĂƐƚĂ� ǇƂŶĞƚŝŵ�ƉůĂŶůĂƌŦ�
Őŝďŝ�ĚĞŒŝƔŬĞŶůĞƌ�ƐĞďĞďŝǇůĞ��Ks7�-ϭϵ�ƉŶƂŵŽŶŝ� ǇƂŶĞƚŝŵŝŶĚĞ�
ŬƵůůĂŶŦůĂŶ� ŐƂƌƺŶƚƺůĞŵĞ� ǇƂŶƚĞŵůĞƌŝ� ĨĂƌŬůŦůŦŬůĂƌ� ŐƂƐƚĞƌŵŝƔƚŝƌ͘�
DĞǀĐƵƚ�ĚƵƌƵŵĚĂ�ŚĂůĞŶ��Ks7�-ϭϵ�ǀĂŬĂůĂƌŦ� ŝĕŝŶ�ŬĞƐŝŶ�ƚĂŶŦǇĂ�
ƵůĂƔƚŦƌĂŶ�ŐƂƌƺŶƚƺůĞŵĞ�ǇƂŶƚĞŵŝ�ǇŽŬƚƵƌ͘��ŶĐĂŬ�ŚĞŵ�ƚŽƌĂŬƐ��d�
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