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Periodontal Treatment Approach for Dihydropyridine Induced
Gingival Overgrowth with or without Drug Substitution

Dihidropridine Bagl Diseti Biiyiimesinde Farkli Ilag Rejimlerinde Periodontal Tedavi Yaklasim1

Onur EROGLU' , Ece YETIS?

ABSTRACT

Objectives: The aim of this study is to evaluate clinical
effectiveness of nonsurgical periodontal treatment (NSPT) in
patients with drug induced gingival overgrowth (DIGO) with or
without drug substitution in comparison with patients presenting
inflammatory gingival overgrowth (GO).

Material and Methods: A total of 17 patients with generalized
GO were included in this clinical trial. Based on the medical
physicians consultation, DIGO patients who continued using
dihydropyridine were allocated to the Group 1 (n=6), whereas
patients whose drug substitution was carried out were allocated
to the Group 2 (n=5). Group 3 (n=6) subjects had inflammatory
GO. All study groups received NSPT for 4 sessions. At baseline
and 6 weeks after NSPT, plaque index, gingival index, bleeding
on probing (BOP), probing depth (PD) and, plaster model and
photographic GO scores were measured.

Results: NSPT resulted in significant decreases in periodontal
clinical parameters in all groups (p<0.05). Intergroup comparisons
of baseline measurements revealed no statistically significant
differences (p>0.05) except PD value which was higher in the
Group 1 compared to the Group 2 (p<0.05). Comparisons of
post-NSPT data among groups exhibited statistically significant
difference only between Groups 1 and 2 in the model and
photographic GO scores (p<0.05).

Conclusions: After the 6-week evaluation period, NSPT
was found to be an effective method in reducing the severity of
inflammation and size of overgrown gingival tissues in patients
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with DIGO and inflamatory GO. Substitution of drug causing
GO provided further contribution to NSPT regarding the size of
overgrown gingiva in the patients with DIGO.
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Amag: Bu cgalismanin amaci, ilaca bagl digeti biiyiimesi
(IBDB) gosteren ve ilag degisimi yapilan ve yapiimayan hastalarda
cerrahi olmayan periodontal tedavinin (COPT) klinik etkinligini
degerlendirmek ve enflamatuvar diseti biiytimesi (EDB) gdsteren
hastalarla karsilagtirmaktir.

Gere¢ ve Yontemler: Agizda generalize diseti biiylimesi
goriilen toplam 17 hasta arastirmaya dahil edildi. Dihidropiridine
bagli diseti bliylimesi olan hastalardan hekim konsiiltasyon sonucu
ilacia devam edenler Grup 1 (n=6), ilag degisimi yapilan hastalar
ise Grup 2 (n=5) olarak ayrildi. EDB goriilen hastalar Grup
3’e (n=6) dahil edildi. Tiim calisma gruplarma 4 seans COPT
uygulandi. Baglangigta ve COPT’den 6 hafta sonra plak indeks,
gingival indeks, sondalamada kanama , sondalama derinligi (SD)
ile al¢1 model ve fotografik diseti bliyiimesi skorlar1 6l¢iildi.

Bulgular: Tiim hasta gruplarinda COPT sonras: tiim klinik
parametrelerde azalma gozlendi (p<0.05). Baslangi¢ 6l¢iimlerinin
gruplar aras1 karsilastirmasinda, Grup 1’de Grup 2’ye gore
daha yiiksek olan SD degeri (p<0.05) disinda anlaml bir fark
goriilmedi (p>0.05). COPT sonrasi verilerin gruplar arasinda
kargilastirilmasinda, yalnizca Grup 1 ve 2 arasmmda model ve
fotografik diseti biiyiimesi degerlerinde istatistiksel olarak anlamli
fark bulundu (p<0.05).

Sonuclar: COPT’nin IBDB ve EDB goriilen hastalarda 6
haftalik siiregte enflamasyonun siddetinin ve biyiimiis diseti
dokulariin boyutlarinin azaltmasinda etkili bir yontem oldugu
sonucuna varildi. Diseti biiyimesini indiikleyen ilacin degisimi,
IBDB hastalarinda biiyiimiis disetinin boyutlarinin azaltilmasinda
COPT’ye ek katkida bulundugu belirlendi.

Anahtar kelimeler: Dis eti asir1 biiylimesi, hipertansiyon,
antihipertansifler, kokii diizlestirme, ilag ikamesi

INTRODUCTION

Gingival overgrowth (GO) is a pathological alteration in
the dimensions of gingival tissues. Clinical characteristics
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of this pathology may vary among individuals. There is
a number of etiological factors that can cause GO such
as gingival inflammation, medications, genetic factors,
systemic diseases and conditions. Microbial dental plaque
induced inflammatory GO is the oral manifestation of
gingivitis without any accompanying systemic disease.
Another common form of overgrowth is defined as drug
induced GO (DIGO) caused by certain medications as an
adverse effect (Kantarci et al., 2019). The first scientific
publication on DIGO, following the therapy of epileptics
with one of anticonvulsant derivatives phenytoin was in
1939 by Kimball (Kimball, 1939). Since then, DIGO has
been also linked to immunosuppressives and calcium
channel blockers (CCB) (Rateitschak-Pliiss et al., 1983;
Ramon et al., 1984). The gingival overgrowth side effect
of CCB drugs was first reported in 1984 in patients using
nifedipine, a dihydropyridine (DHP) group of CCBs
(Ramon et al., 1984). So far, various DHPs including
amlodipine, felodipine, nitrendipine and isradipine have
been linked to this undesirable effect (Pieper, 1996;
Livada& Shiloah, 2014). The incidence of GO induced by
nifedipine and amlodipine was reported as 6% and 3.3%,
respectively (Jorgensen, 1997; Ellis et al., 1999). Signs and
symptoms usually appear within 1 to 3 months following
the consumption of the drugs and begin as a bead-like,
localized, tight, nodular growth at the interdental papilla
extending along the facial and lingual surfaces (Dongari-
Bagtzoglou, 2004; Sanz, 2013). In cases where DIGO is
secondarily infected by pathogen microorganisms, the size
of gingival tissues increases with additional characteristic
features of inflammatory GO (Sanz, 2013).

The mechanism of DIGO has not been fully understood
while several investigators suggested non-inflammatory
and inflammatory theories. Reduction in collagenase
activity due to increased folic acid uptake (Brown et al.,
1991), blocking of aldosterone production in the adrenal
cortex with a feedback rise in adrenocorticotropic hormone
levels (Nyska et al., 1994), or up-regulation of keratinocyte
growth factor (Das & Olsen, 2000) are all proposed in the
non-inflammatory theory. In the presence of inflammation,
it has been reported that there is a change in the levels of
Tranforming growth factor-1, basic fibroblast growth factor,
connective tissue growth factor, platelet derived growth
factor, vascular endotelial growth factor , interleukin-1,
and interleukin-6 in the tissues with DIGO (Sato et al,
2005; Gong et al., 2014; Becerik et al., 2016; Kose et al.,
2020). Although the relationship between dental plaque
and DIGO was investigated extensively in clinical studies,

it has not been clarified yet whether plaque accumulation
is the cause or the result of gingival changes (Tavassoli
et al.; 1998; Aimetti et al.; 2005; Pundir et al., 2014).
Many factors such as age, genetics and oral hygiene level
make the pathogenesis even more complex as they affect
the severity of DIGO (Smith et al., 2006). Even though
improved oral hygiene level reduces the degree of GO,
no agreement has been established in literature about the
effect of plaque control. Several authors have observed
a positive association between nonsurgical periodontal
therapy (NSPT) and recovery of DIGO (Aimetti et al.,
2005; Kantarci et al., 1999; Somacarrera et al., 1997), while
others do not support this concept (Seymour & Smith, 1999;
Pernu et al., 1993). NSPT alone may be sufficient in the
treatment of inflammatory GO without fibrotic component
(Livada & Shiloah, 2014; Carranza & Hogan, 2015). On
the other hand, regulation of the drug regimen in addition
to NSPT is another important factor to be considered.
Instead of discontinuation of the growth-inducing drug,
replacing it with an equivalent drug is usually the preferred
option (Nakib & Ashrafi, 2011; Pundir et al.,2014). Drug
substitution can be challenging in hypertensive patients
for regulation of blood pressure level, on the other hand,
it is the only approach for inhibition of GO recurrence.
However, at present no consensus has been reached on the
regulation of the drug regimen in the treatment of DIGO
(Kantarci et al., 2019). So far, effectiveness of NSPT alone
or with drug substitution in patients with DIGO has not been
investigated. Therefore, the aim of this study was to evaluate
the effect of NSPT in patients having DIGO with or without
drug substitution on clinical parameters in comparison with
patients having inflammatory GO.

MATERIALS AND METHODS

This clinical trial was carried out by the approval
of Ethical Committee of Marmara University, Faculty
of Medicine (Approval date: 06.12.2019. ID number:
09.2019.1078).

Study Population

This prospective study was conducted in patients who
admitted to the Department of Periodontology, Dental
Faculty, Marmara University, Istanbul, Turkey between
September 2019 and March 2020. The signed informed
consent was obtained from included participants.
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The inclusion criteria for all participants were as follows:
nonsmoker, not received any periodontal treatment within last 3

months, not consumed antibiotics and antiinflammatory drugs

within last 3 months, not being pregnant or in lactation period

and consent to participate in the study. For DIGO patients

additional inclusion criteria were comsumption of DHP for at

least 6 months and not using another drug that may cause GO.
A total of 17 selected patients were allocated into 3 groups as:

Group 1 (n=6): DIGO patients, whose medications
were not allowed to be replaced by an expert consult.

Group 2 (n=5): DIGO patients, whose medications

were replaced by an expert consult.

Group 3 (n=6): Systemically healhty individuals who

were diagnosed as inflammatory GO and not using any

medication known to induce GO.

Clinical Parameters

At baseline examination, the periodontal evaluation
included assessment of plaque index (PI) (Silness & Loe,
1964), gingival index (GI) (Loe & Silness, 1963), probing
depth (PD) and bleeding on probing (BOP) by means of a
UNC probe (University of North Carolina, PCPUNC1 5, Hu-
Friedy Ins Co, ABD) at six sites of per tooth. The degree of
GO was measured on plaster study models using the scoring
method described by Seymour et al. (Seymour, 1985). The

photographic evaluation for GO was also performed as
described by Ellis and Seymour (Ellis & Seymour, 2001).
The measurements of all parameters were performed by a

nonblinded single researcher (OE) and repeated 6 weeks

after NSPT (Figure 1).

Non-surgical Periodontal Therapy

The medical physicians of the DIGO patients were

consulted for the replacement of GO inducing medication
to another drug that is known not to cause GO. According

to the recommendation of the expert consultation, 6 patients
who were advised to continue DHP were allocated to Group
1 whereas 5 patients who were allowed to replace DHP
were allocated to Group 2. Following baseline assesment,
all patients received NSPT consisting of oral hygiene
instruction, whole mouth supra and subgingival scaling and
root planing applied with ultrasonic scaler (Woodpecker
A-Led) and hand instruments (Gracey; Hu-Friedy Ins. Co)
in a total of 4 sessions under local anesthesia.

Statistical Analysis

The statistical analysis was performed with SPSS
v22 (SPSS Corporation, Chicago). The Wilcoxon signed
rank test was used to analyze repeated measurements of
periodontal clinical parameters. The Kruskal-Wallis test
was used for intergroup multiple comparisons. Moreover,
in case of significant difference, the Mann-Whitney U test
was used to compare two groups by Bonferroni correction.
A p value <0.05 was considered as statistically significant.

RESULTS

Demographic data are displayed in Table 1. The mean
ages of patients in the Groups 1, 2 and 3 were 53.00£9.63
years, 50.00+16.04 years and 31.33+6.88 years, respectively.
The mean durations of drug usage in the Group 1 and 2 were
44.40+47.16 months and 64.00+£87.06 months, respectively
(Table 1). Multiple comparison of patients’ age revealed
statistically significant differences among groups (p<0.05),
the mean age of the Group 1 (53.00+9.63) was significantly
higher than the Group 3 (31.33+6.88) (p<0.05). There was
no difference between Groups 1 and 2 in terms of duration
of drug consumption (p>0.05).

The periodontal clinical parameters of all groups at baseline
and 6 weeks after treatment are shown in Table 2. PI, GI, PD
and BOP decreased statistically significantly at post-treatment 6
weeks compared with their respective baseline values (p<0.05).

Table 1. Demographic data of patients

GROUP1 GROUP2 GROUP 3 P* P’ P’ P’
Mean+SD Mean+SD Mean+SD 1-2-3 1-2 13 2-3
Gender (F/M) 3/3 3/2 3/3 - - - -
Age (years) 53.00 +£9.63 50.00 £ 16.04 31.33+£6.88 0.013 1.00 0.02 0.07
min-max 44-64 30-67 22-41
Duration of drug consumption - - -
(months) 64.00+87.06 44.40+47.16 0.713
min-max 6-240 6-120

“Kruskal-Wallis test, *Mann-Whitney U test, p<0.05.
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Table 2. Clinical periodontal parameters of all groups before and after NSPT

GROUP1 GROUP2 GROUP3 P
§A‘1;§DTE‘TECR‘§ L Mean+SD Mean+SD Mean+SD | GROUP1-2-3* | GROUP1-2' | GROUP1-3' | GROUP2-3
Pl Baseline | 2.60+0.29 2.25+0.47 2.5+0.41 0.503 - - -
6 weeks | 0.54+0.17 0.46+0.22 | 0.43+0.14 0.530 - - -
P’ 0.028 0.043 0.027
CI Baseline | 1.86+0.18 1.90+0.49 1.89+0.13 0.690 - - -
6 weeks | 0.90+0.46 0.51£0.5 0.29 £0.09 0.058 - - -
P’ 0.028 0.043 0.028
PD (mm) Baseline | 5.19+0.76 4.06+0.95 3.75£0.55 0.035 0.238 0.036 1.000
6 weeks | 3.58+1,22 3.00+0.86 | 2.76 £0.52 0.501 - - -
P 0.028 0.043 0.028
BOP (%) Baseline | 89.81+13.83 | 75.99+34.13 | 87.05+17.14 0.860 - - -
6 weeks |28.63+14.46 | 11.96£10.10 | 14.33+5.07 0.037 0.077 0.088 1.000
P 0.027 0.043 0.028
Model GO Score | Baseline | 75.0047.62 | 72.00£5.40 | 58.00+12,06 0.264 - - -
(%) 6 weeks | 38.66+5.33 14.8+6.01 | 24.33+14.82 0.043 0.038 0.476 0.754
p* 0.028 0.042 0.027
Photographic|Baseline | 71.10:8.9 | 79.99+7.70 | 67.66+22.22 0.591 - - -
GO Score (%) |6 weeks | 36.66£2.72 | 12.66+13.41 |25.53+14.09 0.015 0.012 0.256 0.661
P 0.028 0.042 0.028

"Wilcoxon signed rank test, “Kruskal-Wallis test, "Mann-Whitney U test, p < 0.05.
PI: plaque index, GI: gingival index, PD: probing depth; BOP: bleeding on probing GO: gingival overgrowth index, SD: standard deviation.

Multiple comparison revealed no significant differences
among the groups in PI, GI and BOP values at baseline. On
the other hand, statistically significant difference was found
in the baseline PD measurement among the groups (p<0,05);
the Group | presented significantly higher PD (5.19+0.76 mm)
than the Group 2 (PD=3.75+0.55 mm) (p<0.05). There were no
statistical differences in PI, GI and PD values among groups at
6 weeks after NSPT (p>0.05). Although multiple comparison
of BOP values revealed significant difference (p<0.05), further
statistical analysis demonstrated no difference between any of
the groups (p>0.05).

NSPT resulted in the significant decreases in both model and
photographic GO scores in all groups (p<0.05). Baseline GO
assessment on both plaster models and intraoral photographs
showed similar values among the groups (p>0.05). However, 6
weeks after NSPT the model and photographic GO scores were
statistically significantly different among the groups (p<0.05)
(Table 2). The DIGO patients with drug substitution (Group 2)
demonstrated significantly lower gingival enlargement than the
DIGO patients without drug replacement (Group 1) at 6 weeks
after NSPT (p<0.05). Individual model and photographic GO
scores of the patients in all groups at 6 weeks following NSPT
are listed in Table 3. At 6 weeks after NSPT, Model score
values varied for group 1, 2 and 3 between 18-58%, 0-34% and

%8-52, respectively. At 6 week following NSPT, Photographic
score values varied for group 1, 2 and 3 between 30,00-46,66%,
0-26,66% and 13,33-50,00%, respectively. At the reevaluation
phase performed 6 weeks after completion of NSPT, all
patients were examined and assessed in terms of surgical
treatment requirement. Periodontal surgery was planned for all
patients in the Group 1; 3 out of 5 patients in the Group 2; and
all patients in the Group 3. When the model and photographic
scores of two patients who did not need periodontal surgery

were 4% and 0%, and 0% and 0%, respectively.

Table 3. Individual GO scores of all patients after NSPT

Model Score (%) Photographic Score (%)
Patient | Group | Group | Group | Group | Group | Group
No 1 2 3 1 2 3
1 40.00 | 34.00 | 20.00 | 43.33 | 26.66 | 23.33
2 38.00 | 18.00 | 26.00 | 33.33 | 10.00 | 33.33
3 18.00 | 18.00 | 18.00 | 30.00 | 26.66 | 13.33
4 34.00 | 4.00 | 52.00 | 33.33 0 50.00
5 44.00 0 22.00 | 46.66 0 20.00
6 58.00 - 8.00 | 33.33 - 13.33
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DISCUSSION

DIGO is a side effect of specific drugs such as
anticonvulsants, immunosuppressants and CCBs used in the
treatment of certain systemic diseases. The enlarged gingival
tissue characteristics may be fibrotic or both inflammatory
and fibrotic at the same time (Kantarci et al., 2019).
Therefore, treatment approach of this pathology depends on
the gingival tissue features. Previous studies reported that
gingival inflammation is positively correlated with DIGO
(Barclay et al., 1992; Harel-Raviv et al., 1995; Keglevich
et al., 1999). Within the scope of NSPT, scaling and root
planing procedures have positive effect on reducing the
size of DIGO by eliminating the inflammatory component
of overgrown gingiva (Livada & Shiloah, 2014). This non-
invasive conservative method generally minimizes the need
for surgical intervention, and is the first step in the treatment
of DIGO as well as any periodontal therapy strategy
(Aimetti et al., 2005). However, contradictory results have
been published by studies investigating NSPT in patients
with DIGO. Some researchers concluded that nonsurgical
approach comprising supra — and subgingival scaling and
root planing is adequate in the management of DIGO
(Hancock & Swan,1992; Aimetti et al., 2005), while others
stated that oral hygiene programs and NSPT are beneficial
for the patient although they are unable to prevent or resolve
DIGO entirely (Seymour & Smith,1991; Pernu et al., 1993).
When the gingiva does not present the physiological form,
contour and size after NSPT, surgical periodontal treatment
needs to be applied in order to remove excess gingival
tissues, eliminate periodontal pockets, restore the function
of the periodontium, and correct the gingival form. Several
studies have reported nonsurgical and surgical management
of GO induced by certain drugs (Montebugnoli et al., 1996;
Kantarci et al., 1999; Naidoo & Stephen, 1999; Aimetti et
al., 2005; Mavrogiannis et al., 2006), however, there is no
study assessing the effect of drug replacement together with
NSPT in patients with DIGO. This clinical trial is the first
study to evaluate the short-term effectiveness of NSPT in
the management of DIGO with or without drug substitution
in comparison with inflammatory GO.

Seymour (Seymour, 2006) reported that age is not a risk
factor for DIGO, due to the high prevalence of cardiovascular
diseases in individuals using CCB and the limited information
regarding age in individuals with DIGO. In our study,
the mean age of the DIGO patients in the Groups | and 2
(53.00+9.63 years and 50.00+16.04 years, respectively) were
higher than the patients with inflammatory GO in the Group
3 (31.33+6.88 years), as expected.

The importance of bacterial biofilm in the etiology of
DIGO has been extensively studied and no correlation was
found between gingival inflammation and DIGO (Pundir et
al., 2014; Aimetti et al., 2005; Pernu et al., 1993). DIGO is
affected not only by the severity of inflammation, but also
by other factors such as duration of drug usage, drug dose,
drug type and genetics. In previous studies, the relationship
between the dose and tissue concentration of drugs and
DIGO formation were investigated in order to find out the
threshold value that triggered this pathology (Modeer et al.,
1992; Ellis et al., 1993; Thomason et al., 1995; Seymour
et al., 2000). However, the half-life, tissue distribution
and concentration, peaking and elimination time of drugs
that cause DIGO show differences amoung individuals.
That’s why studies examining the relationship between
DIGO and drug variables including drug dosage and drug
concentration in saliva, gingival crevicular fluid and plasma
have not revealed a common consensus about threshold
value of occurence of DIGO (Modeer et al., 1992; Ellis et
al., 1993; Thomason et al., 1995).

Time-related effectiveness of NSPT in GO is also
controversial (Kantarci et al., 1999; Montebugnoli et al.,
1996; Aimetti et al., 2005). Although the time periods for
evaluation were different, it has been observed that NSPT
resulted in a decrease in the size of the overgrown gingiva
by eliminating the gingival inflammation. There is no
established protocol for reevaluation time of DIGO. The
consensus report of American Academy of Periodontology
World Workshop (Segelnick & Weinberg, 2006) concluded
that between 4 to 6 weeks posttreatment period is usually
sufficient for assessing the response to therapy. In the light
of this information, the clinical effectiveness of NSPT were
evaluated at 6 weeks in our study.

Our findings demonstrated that combining a self-
performed plaque control program with professional supra
and subgingival instrumentation is beneficial in treating
both DIGO and inflammatory GO. All clinical periodontal
parameters revealed significant reductions 6 weeks after
NSPTin all patients. The decrease in PI scores indicated
improved oral hygiene level of all patients. Preventing
plaque accumulation resulted in significant elimination of
inflammation in gingival tissues, followed by decreases in GI
and BOP scores. Since all types of GO include inflammatory
component at different levels, this finding was in correlation
with previous studies (Pernu et al., 1993; Kantarci et al.,
1999; Aimetti et al., 2005; Carvalho et al., 2010; Pundir
et al., 2014). The PD values were reduced significantly
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compared to baseline as a consequence of elimination of
inflammation and apical recession of the gingival margin.
However, there were no significant differences among the
study groups.

Pharmacologic strategy in the management of DIGO
involves the substitution of causative drug with an equivalent
one (Camargo et al., 2001; Carvalho et al., 2010; Kato et
al., 2015). However, creating alternative approach for
controlling blood pressure in severe hypertension patients
can be challenging for physicians. From this point of view,
the decision of replacing the GO inducing drug, needs
strong collaboration between dentists and medical doctors.
On the other hand, it is contraversial between researchers
whether creating alternative pharmacological strategy for
the management of hypertension makes any difference in the
treatment of GO or not (Morisaki et al., 2001; Fang & Tan,
2021). Considering the change in GO scores in comparison
with the baseline values in this study, the modification of
DIGO group’s medications had additional impact in the
6-week early recovery period after treatment. From this
point of view, 6 weeks initial response time interval may
be sufficient to evaluate the effectiveness of drug regimen
adjustment with NSPT in the treatment of DIGO.

CONCLUSIONS

The severity of GO and inflammation were shown to
be reduced after a 6-week recovery period following NSPT
in this study . The replacement of the causative drug in
the treatment of DIGO made an additional contribution to
NSPT in the 6-week period. The combination of NSPT and
drug substitution can be considered a treatment option in the
management of DIGO patients. This non-invasive approach
provides advantages by means of comfortable chairside
treatment both for patients suffering from DIGO and for
dentists.

Acknowledgement

This study was supported by Marmara University
Scientific Research Project Department with the number
SAG-C-DRP-241.018.0576.

Conflicts of interest

No potential conflict of interest was reported by any of
the authors in this study.

REFERENCES

1. Aimetti M, Romano F, Debernardi C. Effectiveness of
periodontal therapy on the severity of cyclosporin A-induced
gingival overgrowth. J Clin Periodontol. 2005;32(8):846-50.

2. Barclay S, Thomason JM, Idle JR, Seymour RA. The
incidence and severity of nifedipine-induced gingival
overgrowth. J Clin Periodontol. 1992;19(5):311-14.

3. Becerik S, Celec P, Gurkan A, Ozturk VO, Kamodyova
N, Atilla G. Gingival crevicular fluid and plasma levels
of transglutaminase-2 and oxidative stress markers in
cyclosporin a-induced gingival overgrowth. J Periodontol.
2016;87(12):1508-16.

4.  Brown RS, Beaver WT, Bottomley WK. On the mechanism
of drug-induced gingival hyperplasia. J Oral Pathol Med.
1991;20(5):201-9.

5. Camargo PM, Melnick PR, Pirih FQ, Lagos R, Takei
HH. Treatment of drug-induced gingival enlargement:
aesthetic and functional considerations. Periodontol 2000.
2001;27:131-138.

6. Carranza FA, Hogan EL. Gingival Enlargement. Newman
MG, Takei HH, Klokkevold PR, Carranza FA, editors.
Carranza’s Clinical Periodontology 12th Ed. USA: Elsevier;
2015 .p. 232-33.

7.  Carvalho FB, Cabral PA, Gusmao ES, Jamelli SR, Cimoes
R. Non-surgical treatment of gingival overgrowth induced by
nifedipine: a case report on an elderly patient. Gerodontology.
2010; 27(1):76-80.

8. Das SJ, Olsen I. Keratinocyte growth factor is upregulated
by the hyperplasia-inducing drug nifedipine. Cytokine.
2000;12(10):1566-69.

9.  Dongari-Bagtzoglou  A. Drug-associated
enlargement. J Periodontol. 2004;75(10):1424-31.

10. Ellis JS, Seymour RA, Monkman S, Idle JR. Disposition of
nifedipine in plasma and gingival crevicular fluid in relation
to drug-induced gingival overgrowth. J Periodontal Res.
1993;28(5):373-78.

I1. Ellis JS, Seymour RA, Steele JG, Robertson P, Butler TJ,
Thomason JM. Prevalence of gingival overgrowth induced
by calcium channel blockers: a community-based study. J
Periodontol. 1999;70(1):63-7.

12. Fang L, Tan BC. Clinical presentation and management of
drug-induced gingival overgrowth: A case series. World J
Clin Cases. 2021;9(32):9926-34.

13. GongY,LulJ,Ding X, YuY. Effect of adjunctive roxithromycin
therapy on interleukin-1p, transforming growth factor-f1 and
vascular endothelial growth factor in gingival crevicular fluid
of cyclosporine A-treated patients with gingival overgrowth.
J Periodontal Res. 2014; 49(4):448-57.

14. Hancock RH, Swan RH. Nifedipine-induced gingival
overgrowth. Report of a case treated by controlling plaque. J
Clin Periodontol. 1992;19(1):12-14.

15. Harel-Raviv M, Eckler M, Lalani K, Raviv E, Gornitsky M.
Nifedipine-induced gingival hyperplasia. A comprehensive
review and analysis. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod. 1995;79(6):715-22.

16. Jorgensen MG. Prevalence of amlodipine-related gingival
hyperplasia. J Periodontol. 1997;68(7):676-68.

gingival



European Journal of Research in Dentistry 2022; 6 (1): 1-7

Eroglu et al. 7
A pilot study for the aerosol capture

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Kantarci A, Carranza F, Hogan E. Gingival Enlargement.
Newman M, Takei H, Klokkevold P, Carranza F, editors.
Newman and Carranza’s Clinical Periodontology 13"
Edition. USA: Elsevier;2019. p. 256-67.

Kantarci A, Cebeci I, Tuncer O, Carin M, Firatli E.
Clinical effects of periodontal therapy on the severity of
cyclosporin A-induced gingival hyperplasia. J Periodontol.
1999;70(6):587-93.

Kato T, Takiuchi H, Yamaguchi M, Naito T. Ca-channel
blocker-induced gingival overgrowth that improved with
non-surgical therapy during visiting care: a case report.
Gerodontology. 32(4):318-20.

Keglevich T, Benedek E, Gera 1. Clinical experience with
the treatment of gingival hyperplasia induced by calcium
channel blocking agents. Fogorv Sz. 1999;92(12):363-72.
Kimball O. The treatment of epilepsy with sodium diphenyl
hydantoinate. ] Am Med Assoc. 1939;112(13):1244-45.
Kose KN, Yilmaz S, Noyan U, Kuru B, Yildirim HS, Agrali
OB. The gingival crevicular fluid levels of growth factors
in patients with amlodipine-induced gingival overgrowth: A
pilot study. Niger J Clin Pract. 2020;23(4):561-67.

Livada R, Shiloah J. Calcium channel blocker-induced
gingival enlargement. ] Hum Hypertens. 2014;28(1):10-4.
Loe H, Silness J. Periodontal Disease in Pregnancy. I.
Prevalence and Severity. Acta Odontol Scand. 1963;21:533-
51.

Mavrogiannis M, Ellis JS, Thomason JM, Seymour RA. The
management of drug-induced gingival overgrowth. J Clin
Periodontol. 2006;33(6):434-39.

Modeer T, Wondimu B, Larsson E, Jonzon B. Levels
of cyclosporin-A (CsA) in saliva in children after oral
administration of the drug in mixture or in capsule form.
Scand J Dent Res. 1992;100(6):366-70.

Montebugnoli L, Bernardi F, Magelli C. Cyclosporin-A-
induced gingival overgrowth in heart transplant patients. A
cross-sectional study. J Clin Periodontol. 1996;23(9):868-72.
Morisaki I, Dol S, Ueda K, Amano A, Hayashi M, Mihara
J. Amlodipine-induced gingival overgrowth: periodontal
responses to stopping and restarting the drug. Spec Care
Dentist. 2001;21(2):60-2.

Naidoo LC, Stephen LX. Nifedipine-induced gingival
hyperplasia: non-surgical management of a patient. Spec
Care Dentist. 1999;19(1):29-34.

Nakib N, Ashrafi SS. Drug-induced gingival overgrowth. Dis
Mon. 2011;57(4):225-30.

Nyska A, Shemesh M, Tal H, Dayan D. Gingival hyperplasia
induced by calcium channel blockers: mode of action. Med
Hypotheses. 1994;43(2):115-18.

Pernu HE, Pernu LM, Knuuttila ML. Effect of periodontal
treatment on gingival overgrowth among cyclosporine
A-treated renal transplant recipients. J Periodontol. 1993;64
(11):1098-100.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Pieper JA. Evolving role of calcium channel blockers in heart
failure. Pharmacotherapy. 1996;16(2):43-9.

Pundir AJ, Pundir S, Yeltiwar RK, Farista S, Gopinath V,
Srinivas TS. Treatment of drug-induced gingival overgrowth
by full-mouth disinfection: A non-surgical approach. J Indian
Soc Periodontol. 2014;18(3):311-15.

Ramon Y, Behar S, Kishon Y, Engelberg IS. Gingival
hyperplasia caused by nifedipine-a preliminary report. Int J
Cardiol. 1984;5(2):195-206.

Rateitschak-Pliiss EM, Hefti A, Lortscher R, Thiel G. Initial
observation that cyclosporin-A induces gingival enlargement
in man. J Clin Periodontol. 1983;10(3):237-46.

Sanz M. Gingival Enlargement. Harpenau LA, Kao RT,
Lundergan WP, Sanz M, editors. Hall’s Critical Decisions in
Periodontology and Dental Implantology 5th edition. USA:
People’s Medical Publishing House. 2013; p. 57-8.

Sato N, Matsumoto H, Akimoto Y, Fujii A. The effect of
IL-lalpha and nifedipine on cell proliferation and DNA
synthesis in cultured human gingival fibroblasts. J Oral Sci.
2005;47(2):105-10.

Segelnick SL, Weinberg MA. Reevaluation of initial therapy:
when is the appropriate time? J Periodontol. 2006;77(9):1598-
1601.

Seymour RA, Ellis JS, Thomason JM. Risk factors for
drug-induced gingival overgrowth. J Clin Periodontol.
2000;27(4):217-23.

Seymour RA, Smith DG. The effect of a plaque control
programme on the incidence and severity of cyclosporin-
induced gingival changes. J Clin Periodontol. 1991;18(2):107-
10.

Seymour RA. Effects of medications on the periodontal tissues
in health and disease. Periodontol 2000. 2006;40:120-29.
Seymour, R. A., Smith, D. G., & Turnbull, D. N. The effects
of phenytoin and sodium valproate on the periodontal health
of adult epileptic patients. J Clin Periodontol. 1985;12(6),
413-19.

Silness J, Loe H. Periodontal Disease in Pregnancy. Ii.
Correlation between Oral Hygiene and Periodontal Condtion.
Acta Odontol Scand. 1964;22:121-35.

Smith JM, Wong CS, Salamonik EB, Hacker BM, McDonald
RA, Mancl LA, et al. Sonic tooth brushing reduces gingival
overgrowth in renal transplant recipients. Pediatr Nephrol.
2006;21(11):1753-59.

Somacarrera ML, Lucas M, Scully C, Barrios C. Effectiveness
of periodontal treatments on cyclosporine-induced gingival
overgrowth in transplant patients. Br Dent J. 1997;183(3):89-94.
Tavassoli S, Yamalik N, Caglayan F, Caglayan G, Eratalay
K. The clinical effects of nifedipine on periodontal status. J
Periodontol. 1998;69(2):108-12.

Thomason JM, Seymour RA, Ellis JS, Kelly PJ, Parry G, Dark
J. latrogenic gingival overgrowth in cardiac transplantation. J
Periodontol. 1995;66(8):742-46.

How to cite this article: Eroglu O, Yetis E, Ozener HO, Kuru L. Periodontal treatment approach for dihydropyridine induced
gingival overgrowth with or without drug substitution. European Journal of Research in Dentistry, 2022; 6 (1): 1-7. DOL http://

dx.doi.org/10.29228/erd.18



European Journal of Research in Dentistry 2022; 6 (1): 8-14
DOI: http://dx.doi.org/10.29228/erd.19

ORIGINAL ARTICLE / ARASTIRMA MAKALESI

Retrospective Analysis of Cone Beam Computed Tomography
Referrals in a Paediatric and Adolescent Patient Subgroup

Pediatrik ve Adolesan Hasta Grubunda Konik Isinli Bilgisayarli Tomografi Endikasyonlarinin

Retrospektif Analizi

Sevilay DEVECI'" ', Birsay GUMRU?

ABSTRACT

Objectives: This study was aimed to evaluate the cone beam
computed tomography (CBCT) indications in paediatric and
adolescent patients and to investigate their compliance with the
guidelines set by the DIMITRA (dentomaxillofacial paediatric
imaging: an investigation toward low-dose radiation induced risks)
Project.

Materials and Methods: CBCT images of paediatric and
adolescent patients were selected and evaluated among a total of
12494 CBCT images reviewed retrospectively. Data regarding
age, gender, referring department, field of view (FOV), and CBCT
indications were recorded. Based on an adaptation of European
DIMITRA Project recommendations, CBCT indications were
categorized as impacted teeth, trauma, orofacial clefts, dental
anomalies, bone pathology, syndromes, and other indications.
Follow-up CBCT examinations and incidental findings were also
recorded. Data were statistically analyzed at p<0.05 significance
level.

Results: Mostofthe 1686 CBCT scans obtained from paediatric
and adolescent patients were referred from the Department of
Oral and Maxillofacial Radiology (31.2%), followed by the
Departments of Orthodontics (25.9%) and Oral and Maxillofacial
Surgery (24.6%). The most frequently requested FOV was the
maxilla (35.1%) followed by the jaws (maxilla-mandible) (29.3%)
and the maxillary canine-incisor region was the most commonly
requested region among localised applications (83.1%). The most
common indication was impacted teeth (33.5%) followed by bone
pathology (32.7%). Follow-up CBCT examinations were recorded
mostly for syndromes (33.3%) and orofacial clefts (20.4%).

Conclusions: The use of CBCT should be justified on a patient
basis and DIMITRA Project recommendations can guide dental
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professionals in referring CBCT in paediatric and adolescent
population.

Keywords: cone beam computed tomography, indication,
paediatric, adolescent
oz

Amagc: Buretrospektifcalismada, pediatrik veadolesan hastalarda
konik 1l bilgisayarlt tomografi (KIBT) endikasyonlarinin
degerlendirilmesi ve DIMITRA (dentomaxillofacial paediatric
imaging: an investigation toward low-dose radiation induced
risks) Projesi ile belirlenen kilavuza uygunlugunun arastirilmasi
amaglanmistir.

Gere¢ ve Yontemler: Retrospektif olarak incelen toplam
12494 KIBT goriintiisti arasindan pediatrik ve adolesan hastalarin
KIBT goriintiileri se¢ilmis ve degerlendirilmistir. Yas, cinsiyet, sevk
eden boliim, goriintilleme alan1 (FOV) ve KIBT endikasyonlarina
iliskin veriler kaydedilmistir. Avrupa DIMITRA Projesi onerilerinin
modifikasyonuna dayanarak KIBT endikasyonlari gomiilii disler,
travma, orofasiyal yariklar, dental anomaliler, kemik patolojisi,
sendromlar ve diger endikasyonlar olarak kategorize edilmistir. Takip
KIBT incelemeleri ve tesadiifi bulgular da kaydedilmistir. Veriler
istatistiksel olarak p<0,05 anlamlilik diizeyinde analiz edilmistir.

Bulgular: Pediatrik ve adolesan hastalardan alinan 1686 adet
KIBT goriintiisiiniin cogu Agiz, Dis ve Cene Radyolojisi Anabilim
Dalr’ndan (%31,2) istenmis olup, bunu Ortodonti (%25,9) ve Ag1z,
Dis ve Cene Cerrahisi Anabilim Dallart (%24,6) izlemistir. En
sik istenen FOV maksilla (%35,1) olup, bunu ¢eneler (maksilla-
mandibula) (%29,3) takip etmistir. Lokalize uygulamalar arasinda
en sik istenen bdlge maksiller kanin-kesici bolge (%83,1) olarak
saptanmistir. En sik gériilen KIBT endikasyonu gomiili disler
(%33,5) olup, bunu kemik patolojisi (%32,7) izlemistir. Takip
KIBT incelemeleri ¢ogunlukla sendromlar (%33,3) ve orofasiyal
yariklar (%20,4) i¢in istenmistir.

Sonug: KIBT kullanimi hasta bazinda gerekg¢elendirilmelidir
ve DIMITRA Projesi tavsiyeleri dis hekimlerine pediatrik ve
adolesan popiilasyonda KIBT endikasyonlarinda rehberlik edebilir.

Anahtar Kelimeler: konik 1smli bilgisayarli tomografi,
endikasyon, pediatrik, adolesan
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INTRODUCTION

Cone-beam Computed Tomography (CBCT), which
provides high-quality three-dimensional (3D) images of
the maxillofacial region, has been widely used in different
branches of dentistry in recent years (Aytugar et al., 2019).
The radiation doses and risks of dental CBCT, which are
generally higher than conventional dental radiography
and much lower than computed tomography (CT), vary
depending on the device type, exposure parameters, and in
particular on the selected field of view (FOV) (Liang et al.,
2010; Li et al., 2013; Aytugar et al., 2019).

The widespread use of CBCT has raised concerns about
the radiation dose that patients are exposed to (Scarfe,
2012). Since cell growth and organ development in children
are more sensitive to radiation than in adults, particular
attention should be paid to radiation protection during the
use of CBCT (Alamri et al., 2012; Scarfe, 2012; Isman et al.,
2017; Hedesiu et al., 2018). The use of CBCT, of which the
routine use is contraindicated in the paediatric population,
should be justified on a patient basis (Aps, 2013).

In 2018, within the scope of the European DIMITRA

Project (dentomaxillofacial paediatric imaging: an
investigation toward low-dose radiation induced risks),
which is a part of the OPERRA research (Open Project for
European Radiation Research Area), a position statement
aiming to establish patient-specific and indication-oriented
recommendations and clinical guidelines for the appropriate
use of CBCT in paediatric dentistry was published (Oenning
etal., 2018). The DIMITRA consortium aimed to move from
ALARA (As Low As Reasonably Achievable) and ALADA
(As Low As Diagnostically Acceptable) to ALADAIP
(As Low As Diagnostically Acceptable being Indication-
oriented and Patient-specific) (Oenning et al., 2018). CBCT
examinations should be recommended only in clinical
situations where the information obtained may change
the diagnosis or improve the treatment plan (Radiation

Protection No. 172, 2012; Hedesiu et al., 2018).

Since the number of studies investigating the CBCT
indications in paediatric and adolescent populations is
scarce (Suzuki et al., 2006; Hidalgo-Rivas et al., 2014; Van
Acker et al., 2016; Isman et al., 2017; Mizban et al., 2019;
Gallichan et al., 2020; Hajem et al., 2020; Gumru et al.,
2021; Henein et al., 2021), this retrospective CBCT study
was aimed to evaluate the CBCT indications in paediatric
and adolescent patients admitted to Marmara University
Faculty of Dentistry and to investigate their compliance
with the guidelines established by the DIMITRA Project.

MATERIALS AND METHODS

A total of 12494 CBCT images obtained from patients
who admitted to Oral and Maxillofacial Radiology
Department of Marmara University Faculty of Dentistry
2020 were
retrospectively analysed and CBCT images of paediatric

between January 2013 and December

and adolescent patients under the age of 18 were included
in the study group. All available CBCT images used in
this study were obtained with a Planmeca Promax 3D Mid
volumetric tomography device (Planmeca Oy, Helsinki,
Finland).

Data regarding age, gender, referring department, FOV
size, and CBCT indications of the paediatric and adolescent
patient subgroup were recorded.

Age was calculated by subtracting the patient’s date of
birth from the CBCT imaging date. Referring departments
were categorized as orthodontics, oral and maxillofacial
radiology, paediatric dentistry, oral and maxillofacial
surgery, endodontics, and periodontology. FOV sizes of
the CBCT scans were categorized into face, jaws (maxilla-
mandible), maxilla, mandible, and regional. Regional
CBCT scans were further recorded as 4 different regions
as maxillary molar-premolar, maxillary canine-incisor,
mandibular molar-premolar, and mandibular canine-
incisor.

CBCT indications for the paediatric and adolescent
subgroup under 18 years of age were categorized and
recorded as impacted teeth, trauma, orofacial clefts,
dental
using an adaptation of the European DIMITRA Project

anomalies, bone pathology, and syndromes
recommendations. An additional “other” heading was
added for CBCT referral reasons unclassified in the
DIMITRA Project. When multiple indications were
identified for the CBCT examination, each was recorded

individually.

While evaluating the CBCT images, the findings not
related to the reason for the CBCT referral were considered
as “incidental findings” and recorded. The number of
follow-up CBCT examinations, if any, was also noted. In
the event of a CBCT retake, the retake was included in the
assessment.

In this study, all evaluations were made under standard
conditions by a single researcher (SD) and double-checked.
The same medical monitor (NEC MD242C2 24-inch
monitor, 1920x1200 resolution, Hiliex Advanced Medical
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Technologies, California, USA) was used for all analyzes

with a black background and dim lighting.

For the statistical analysis, IBM® SPSS Statistics 22
(IBM SPSS, Turkey) program was used. In addition to
descriptive statistical methods (mean, standard deviation,
frequency), chi-square and Fisher Freeman Halton Exact
tests were used in the comparison of qualitative data with a

significance level of p<0.05.

The design of this retrospective study was reviewed and
approved by the Clinical Research Ethics Committee of
Marmara University Faculty of Medicine (Protocol number:
09.2021.91).

RESULTS

In this study, a total of 1686 CBCT scans obtained from
803 girls (47.6%) and 883 boys (52.4%) younger than
18 years were evaluated retrospectively. The ages of the
patients in the study group ranged from 2 to 17, with a mean
age of 13.59+3.04 years.

Referring Departments and CBCT FOV Sizes

Table 1 shows the distribution of CBCT scans in
regard to referring departments, FOV sizes, and regional
FOVs. CBCT referrals were mostly from Department of
Oral and Maxillofacial Radiology (n=526, 31.2%). The
most commonly referred FOV size was maxilla (n=592,
35.1%) and the most commonly referred regional FOV was

maxillary canine-incisor region (n=138, 83.1%).

Table 1. Distribution of CBCT scans in regard to referring
departments, FOV sizes, and regional FOVs

n %
Orthodontics 437 25.9
Oral and Maxillofacial Radiology | 526 312
l(i]:fflill“ing Paediatric Dentistry 286 17.0
Department Oral and Maxillofacial Surgery 415 24.6
P :
Endodontics 20 1.2
Periodontology 2 0.1
Face 121 7.2
Jaws (maxilla-mandible) 494 29.3
FOV Sizes Maxilla 592 35.1
Mandible 313 18.6
Regional 166 9.8
Maxillary molar-premolar 7 4.2
Regional Maxillary canine-incisor 138 83.1
FOVs Mandibular molar-premolar 13 7.8
Mandibular canine-incisor 8 4.8

The distribution of CBCT FOV sizes in regard to the
referring departments is shown in Table 2. Statistically significant
differences were detected in the distribution of FOV sizes in
regard to the CBCT referring departments (p:0.001; p<0.05). The
“face” and “maxilla” FOV size referrals from the Department of
Orthodontics (12.1% and 50.1%, respectively) were significantly
higher than the other departments (p<0.05). The “jaws” FOV
size referrals from the Department of Paediatric Dentistry (6.6%)
were found to be significantly lower than the Departments of
Oral and Maxillofacial Radiology (38%) and Surgery (32.8%)
(p,:0.001; p,:0.001; p<0.05). In addition, the “regional” FOV
size referrals from the Department of Endodontics (55%) were
found to be significantly higher than the Departments of Oral and
Maxillofacial Radiology (2.5%) and Surgery (2.2%) (p,:0.001;
p,:0.001; p<0.05). As for the regional FOV referrals, “maxillary
canine-incisor” region referrals from the Department of
Paediatric Dentistry (90.6%) were higher than the Departments of
Orthodontics (40%), Oral and Maxillofacial Radiology (38.5%),
and Surgery (66.7%) (p,:0.001; p,:0.001; p,:0.001; p<0.05).

Table 2. Distribution of CBCT FOV sizes in regard to the referring departments

CBCT Referring Department
' Orthodontics Oral and Maxil]ofacial Paedi'atric Oral and Maxillofacial Endodontics P
FOV Sizes n (%) Radiology Dentistry Surgery n (%)
n (%) n (%) n (%)
Face 53 (12.1%) 23 (4.4%) 11 (3.8%) 34 (8.2%) 0 (0%)
Jaws (maxilla-mandible) 138 (31.6%) 200 (38%) 19 (6.6%) 136 (32.8%) 1 (5%)
Maxilla 219 (50.1%) 132 (25.1%) 111 (38.8%) |122(29.4%) 7 (35%) 0.001*
Mandible 22 (5%) 158 (30%) 17 (5.9%) 114 (27.5%) 1 (5%)
Regional 5(1.1%) 13 (2.5%) 128 (44.8%) |9 (2.2%) 11 (55%)
Macxillary molar-premolar |1 (20%) 0(0%) 4 (3.1%) 1 (11.1%) 1(9.1%)
Maxillary canine-incisor 2 (40%) 5 (38.5%) 116 (90.6%) |6 (66.7%) 9 (81.8%) 0.001*
Mandibular molar-premolar |2 (40%) 5 (38.5%) 3(2.3%) 2(22.2%) 1(9.1%) '
Mandibular canine-incisor |0 (0%) 3(23.1%) 5(3.9%) 0 (0%) 0 (0%)

Chi-square test *p<0.05
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Referring Departments and CBCT Indications

It was obvious that the total number of indications
(n=1939) was higher than the total number of patients
because CBCT referrals in some patients were for multiple
clinical conditions.

The orthodontic CBCT referrals due to orofacial clefts
(32.3%), pedodontic referrals due to impacted teeth and
dental anomalies (51% and 50.3%, respectively), and
endodontic referrals due to trauma (15%) were found to be
significantly higher in comparison to the other departments

(p<0.05) (Table 3).
Table 3. Distribution of the CBCT indications in regard to the referring departments
. CBCT Indications
g?i{tizﬁrtrrmg Impacted teeth | Trauma Orofacial clefts |Dental anomalies |Bone pathology | Syndromes Other
P 1 (%) 1 (%) 1 (%) 1 (%) 1 (%) 1 (%) 1 (%)

Orthodontics 173 (39.6%) 3(0.7%) 141 (32.3%) 63 (14.4%) 20 (4.6%) 1(0.2%) 83 (19%)
g;;'i;‘;‘glyMa"""’fac'a' 112 (21.3%) 38(7.2%) |9 (1.7%) 62 (11.8%) 262 (49.8%) 1(0.2%) 74 (14.1%)
Paediatric Dentistry | 146 (51.0%) 21(7.3%)  [2(0.7%) 144 (50.3%) 89 (31.1%) 0 (0%) 2 (0.7%)
(S)lf:;;‘;d Maxillofacial |5, 5} ¢o,) 17(41%) |10 (2.4%) 93 (22.4%) 167 (40.2%) 1(0.2%) 49 (11.8%)
Endodontics 1 (5%) 3 (15%) 0 (0%) 7 (35%) 12 (60%) 0 (0%) 0 (0%)

p 0.001* 0.001* 0.001* 0.001* 0.001* “1.000 0.001*
Chi-square test Fisher Freeman Halton Exact test *p<0.05

CBCT Indications and CBCT FOV Sizes

The most frequently referred CBCT FOV size was
“maxilla” for impacted teeth (45.4%), “face” for orofacial
clefts (28.9%), “regional” for dental anomalies (47.6%),
“mandibula” for bone pathology (66.8%), “face” for trauma

(11.6%), and “jaws” for other indications (28.5%) (p<0.05).

Among regional FOVs, maxillary canine-incisor region
referrals were observed to be statistically significantly lower
for bone pathology (25.4%) and higher for dental anomaly
(53.6%) indications (p<0.05) (Table 4).

Table 4. Distribution of the CBCT indications in regard to FOV sizes

CBCT Indications
FOV Sizes Impacted teeth | Trauma Orofacial clefts | Dental anomalies | Bone pathology | Syndromes | Other
n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Face 24 (19.8%) 14 (11.6%) |35 (28.9%) 17 (14%) 23 (19%) 1 (0.8%) 26 (21.5%)
Jaws (maxilla-mandible) 127 (25.7%) 40 (8.1%) |55 (11.1%) 76 (15.4%) 104 (21.1%) 2 (0.4%) 141 (28.5%)
Maxilla 269 (45.4%) 8 (1.4%) 70 (11.8%) 157 (26.5%) 159 (26.9%) 0 (0%) 31(5.2%)
Mandible 83 (26.5%) 4(1.3%) 1 (0.3%) 40 (12.8%) 209 (66.8%) 0 (0%) 9 (2.9%)
Regional 61 (36.7%) 16 (9.6%) |1 (0.6%) 79 (47.6%) 56 (33.7%) 0 (0%) 1 (0.6%)
p 0.001* 0.001* 0.001* 0.001* 0.001* “0.119 0.001*
Macxillary molar-premolar |2 (28.6%) 0(0%) 0(0%) 0(0%) 6 (85.7%) 0(0%) 0(0%)
Macxillary canine-incisor 55 (39.9%) 15(10.9%) |1(0.7%) 74 (53.6%) 35 (25.4%) 0(0%) 1(0.7%)
Mandibular molar-premolar |2 (15.4%) 1(7.7%) 0(0%) 4(30.8%) 8 (61.5%) 0(0%) 0(0%)
Mandibular canine-incisor |2 (25%) 0(0%) 0(0%) 1 (12.5%) 7 (87.5%) 0(0%) 0(0%)
p 0.307 “1.000 “1.000 0.002% 0.001* - “1.000
Chi-square test Fisher Freeman Halton Exact test *p<0.05
DISCUSSION

Of a total of 1686 paediatric and adolescent patients,
160 (9.5%) had follow-up CBCT scans mostly for orofacial
clefts and syndromes. Of these, 132 patients received 1, 22
patients received 2, 4 patients received 3, and 2 patients
received 4 follow-up CBCT examinations. In addition, a
total of 738 incidental findings, most of which were related

to sinuses (93.1%), were encountered.

There are a limited number of original research articles
concerning CBCT referrals in paediatric and/or adolescent
patients (Suzuki et al., 2006; Hidalgo-Rivas et al., 2014; Van
Acker et al., 2016; Isman et al., 2017; ; Mizban et al., 2019;
Gallichan et al., 2020; Hajem et al., 2020; Gumru et al., 2021;
Henein et al. 2021) (Table 5). The comparison of the findings
of our study with the previous studies seems impossible due
to the different methodologies and equipments used.
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Table 5. Previous similar studies listed in chronological order with author(s), country, age range of the patients, CBCT device, most frequent
CBCT indication, and most frequent CBCT FOV size

Author(s) (year) Country | Age Range | CBCT Device Most Frequent CBCT Indication | Most Frequent CBCT FOV Size
Suzuki et al. (2006) Japan i i Impacted supernumerary teeth .
(51%)
NewTom VG, 3D
Hidalgo-Rivas et al. (2014) | UK 5-17 Accuitomo 170, and | Ectopic impacted canine (33.9%) | Maxilla anterior (63.4%)
i-Cat Next Generation
Van Acker et al. (2016) Belgium | 7-17 l;}l;u;\r/}q;;a Promax® Impacted canine (14%) Small (50x55mm) (81%)
Malocclusion and dentofacial
Planmeca Promax® Lo
Isman et al. (2017) Turkey |2-17 3D Mid anomalies in primary and Face (74%)
permanent dentition (38.5%) ’
Mizban et al. (2019) UK 5-17 - Unerupted teeth (23%) -
Gallichan etal. 2020)  |UK  |3-16 - b%iil;sed developing dentition | r. i1a anterior (68%)
o
Hajem et al. (2020) Sweden | 6-18 3D Accuitomo 170 Ectopic canine (38.6%) Small (40x40 mm) (48%)
Gumru et al. (2021) Tutkey |3-14 gg‘;‘zzca Promax® | acted teeth (41.4%) Maxilla (33.4%)
Instrumentarium
Henein et al. (2021) UK 7-16 Orthopantomograph | Impacted teeth (44%) Small (50x50mm) (73%)
OP300 Maxio
Deveci&Gumru (2022) | Turkey |2-17 gglﬁzca Promax® |y pacted teeth (33.5%) Maxilla (35.1%)

The most common reasons for CBCT referral in children
and adolescents in Japan were reported to be impacted
supernumerary teeth, disorders of tooth eruption, and
evaluation of the temporomandibular joint in the first study

on this topic in the literature by Suzuki et al. (2006).

Hidalgo-Rivas et al. (2014) reported the most common
reason for CBCT referral in paediatric and adolescent
patient group in United Kingdom (UK) as unerupted canine
localization and detection of adjacent root resorption. Most
of the CBCT examinations were regional (81.5%) and
included maxillary anterior region (63.4%). In addition,
incidental findings were mostly inflammatory sinonasal

diseases.

Similarly, unerupted canine localization and detection of
adjacent root resorption were reported as the most common
reasons for CBCT referral in children and adolescents at a
university hospital in Belgium by Van Acker et al. (2016).
CBCT examinations were mostly performed with a small
FOV of 50x55 mm (81%).

Isman et al. (2017) reported that the most frequent
indications for CBCT in Turkish children and adolescents
were malocclusion and dentomaxillofacial anomalies in
the primary and permanent dentition groups and impacted

teeth localisation in the mixed dentition group. Additionally,

the most frequently referred FOV was reported as face
(20x17cm) (74%).

CBCT examinations were reported to be most frequently
requested for the assessment of unerupted teeth (23%),
supernumerary teeth (21%), and bony pathosis (20%) in a
paediatric dentistry department in London in a retrospective
study conducted by Mizban et al. (2019).

Gallichan et al. (2020) investigated the CBCT referral
profile in three UK paediatric dentistry departments and
reported the most frequent indication for CBCT as the
assessment of localised developing dentition (46%). In
addition, the most frequently referred FOV was reported as
“maxilla anterior” (20x17cm) (68%).

A retrospective study by Hajem et al. (2020) provided
useful information on the use of CBCT in paediatric and
adolescent population in a private maxillofacial radiology
centre in Sweden. The most common reason for CBCT
referral was the assessment of ectopic canine and potential
resorption in adjacent teeth. The most commonly referred
FOV was 40x40mm (48%). Of the CBCT requests, 43%
were from general practitioners, 26% from orthodontists,
20% from maxillofacial surgeons, 7% from paediatric
dentists, 2.6% from endodontists and prosthodontists, and

1.4% from medical doctors.
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In a recent study by Gumru et al. (2021) in the Turkish
paediatric subpopulation, an adaptation of the European
DIMITRA project recommendations was used. The most
common CBCT indication was reported as impacted teeth
followed by bone pathology and dental anomalies. Most of
the CBCT referrals were from the Department of Paediatric
Dentistry (36.3%) and the most frequently referred FOV
was maxilla (33.4%).

Similar to the previous studies, the most common CBCT
indication was reported as localization of unerupted/ectopic/
impacted teeth and the most commonly referred FOV
was reported as 50x50mm (73%) in a paediatric dentistry
department in a UK dental hospital by Henein et al. (2021).

In the present study, the age range of the paediatric
and adolescent patient group was 2-17 years. The most
frequently referred FOV size was detected to be “maxilla”
similar to the findings of Gumru et al. (2021). Similar
to the results of most of the previous studies, the most
frequently referred regional FOV was “anterior maxilla”
(Hidalgo-Rivas et al., 2014; Gallichan et al., 2020; Gumru
et al., 2021). Classifying the CBCT indications according
to an adaptation of the European DIMITRA project
recommendations, the most common CBCT indication was
impacted teeth similar to previous studies (Hidalgo-Rivas
et al., 2014; Van Acker et al., 2016; Mizban et al., 2019;
Hajem et al., 2020; Gumru et al., 2021; Henein et al., 2021).
As reported by Hidalgo-Rivas et al. (2014) and Gumru et al.
(2021), the most common incidental finding was sinonasal
diseases.

CONCLUSION

CBCT plays an important role in almost all branches
of dentistry from the diagnostic process to the treatment
planning and outcome evaluation and should only be
prescribed when the benefits outweigh the inherent risks. As
a general rule, CBCT scanning should be performed if the
use of CBCT is required to improve treatment planning and
treatment outcomes (Adibi et al., 2012; Radiation Protection
No. 172, 2012). Consequently, when CBCT is required for
children and adolescents, the indications should be justified.
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ORIGINAL ARTICLE / ARASTIRMA MAKALESI

Assessment of Occlusal Force by Occlusal Contact Surface Area and
Intensity from Cast Images: A Preliminary Study

Okliizal Kuvvetin Okliizal Temas Yiizey Alan1 ve Yogunluk ile Degerlendirilmesi: On Calisma

Burcu BAL

ABSTRACT

Objectives: This study explores the use of occlusal contact
surface area and intensity measures in assessing the occlusal force
from articulating paper-induced dental images.

Materials and Methods: A pair of mandibular and maxillary
dental casts obtained from a mandibular and maxillary complete
denture fabricated in preclinical work was used. A 8-micron red
articulating paper was inserted between the casts while they were
mounted on an articulator. The occlusal force was implemented
by applying 0.5 kg, and 5.0 kg weights to the articulator. The
application was repeated ten times for each weight and the
occlusal surface of the lower first molar tooth was imaged using a
microscope from a fixed distance for each time. The images were
analyzed first to identify the red-colored pixels and then to estimate
the contact surface area and intensity from the pixels identified.

Results: The 0.5kg and Skg forces lead to average contact
surface areas of 1.6+ 1.2 mm? and 13.4+ 7.1 mm? while they
deliver average contact intensity of 78.4 + 2.8%, and 81.5 + 1.9%,
respectively. The average of contact area and contact intensity was
statistically significantly higher in the 5 kg force group than in the
0.5 kg force group (p< 0.05).

Conclusion: Contact surface area and intensity measures offer
potential estimates of the occlusal force. Fully automated methods
for this purpose are needed to be developed.

Keywords: Occlusal force, Occlusal contact area, Articulating
paper
oz

Amag: Bucgalismanin amaci, artikiilasyonkagidiile tespitedilen
okliizal temas yiizey alani ve okliizal temas yogunluk dl¢iimlerinin
okliizal kuvvetin degerlendirilmesinde kullanilmasidir.

Gerec ve Yontemler: Preklinikte tiretilmis alt ve iist cene tam
protezden elde edilen bir ¢ift alt ve iist ¢ene alg1 modeli kullanildi.
Modeller artikiilatére baglandi, modeller arasina 8 mikronluk
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kirmiz1 bir artikiilasyon kagidi yerlestirildi. Artikiilator iizerine
0,5 kg ve 5,0 kg agirliklar konarak okliizal kuvvet uygulandi.
Uygulama her agirlik i¢in on kez tekrarlandi ve alt birinci molar
disin okliizal ylizeyi her seferinde sabit bir mesafeden mikroskop
kullanilarak goriintiilendi. Goriintiiler 6nce kirmizi renkli pikselleri
belirlemek i¢in analiz edildi ve ardindan tanimlanan piksellerden
temas yiizey alani ve yogunlugu saptandi.

Bulgular: 0,5 kg ve 5 kg kuvvetler, sirasiyla 1,6 + 1,2 mm?ve
13,4 £ 7,1 mm?’lik ortalama temas yiizey alanlarina yol agarken,
ortalama temas yogunlugu %78,4 + 2,8 ve %81,5 + %1,9°dur. 5 kg
kuvvet uygulanan grubun temas ylizey alani ve yiizey yogunlugu
ortalamasi, 0.5 kg kuvvet uygulanan gruptan istatistiksel olarak
anlaml diizeyde yiiksektir (p< 0.05).

Sonug¢: Temas yiizey alani ve yogunluk Ol¢iimleri, okliizal
kuvvetin tahmininde kullanilabilir ancak bu konuda daha kapsamli
yontemlerin gelistirilmesi gerekmektedir.

Anahtar Kelimeler: Okliizal kuvvet, Okliizal temas alani,
Artikiilasyon kagidi

INTRODUCTION

During functional (chewing) and parafunctional (e.g.
bruxism) movements, mechanical load is applied onto the
occlusal surfaces of teeth. Stress caused by mechanical
loading on the dental and periodondal tissues modulates the
masticatory function which is determined by the number
of occlusal contact surfaces and the occlusal force (Flores-
Orozco et al., 2016; Owens et al., 2002; Lujan-Climent et
al., 2008; Lepley et al., 2011). The most common method
for detecting the contact points between the maxillary and
mandibular teeth and determining excessive forces at various
occlusal contacts is to use an articulating paper (Dawson,
2007). Occlusal adjustments are achieved by grinding the
paper marks selectively to have occlusal stability, make
many simultaneous contacts in the arches, and relieve
stress on the teeth and periodontium (Thanathornwong and
Suebnukarn, 2017).
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The mark area is claimed to be reflective of the load
applied (Okeson, 2003). According to legends on images
depicting the appearance of the paper mark, large and dark
marks indicate heavy loading, whereas smaller and lighter
marks indicate lighter loading (Kleinberg, 1991; Smukler,
1991). However, in a study varied loading was detected
for the same, similarly sized marks (Kerstein et al., 2006).
Given these data, it is probable that the relative sizes of
various articulating paper markings don’t effectively predict
different occlusal loads (Carey et al., 2007). Although
articulating paper is a widely applied method for occlusal
adjustments in clinics, assessment of occlusal contact
area with articulating paper in research is still a subject to
debate. Thus this preliminary study aimed to explore the use
of occlusal contact surface area and intensity measures in
assessing the occlusal force from articulating paper-induced
dental images. The null hypothesis was that larger markings
do not reflect larger forces.

MATERIALS AND METHODS

In the present study, a mandibular and maxillary dental
cast obtained from a mandibular and maxillary complete
denture fabricated in preclinical work was used. The casts
were mounted in maximum intercuspation on an average
value articulator (Artex, Amann Girbach). Two different
occlusal forces were implemented by respectively applying
plates with two different weights (0.5 kg, and 5.0 kg) to the
top of the upper member of the articulator. A 8-micron red
articulating paper (Arti-Fol, Bausch, Germany) was inserted
between right side of the upper and lower casts and loaded
with the weights one by one and held there for 5 sec. After
each loading the mandibular cast was removed from the
articulator. The occlusal surface of the lower first molar
tooth was photographed using a microscope (Opmi pico,
Carl Zeiss Meditec AG, Germany) in a standard manner
from a fixed distance (26 cm) for each time and orientation
of the casts fixed relative to the microscope. This procedure
was repeated 10 times for two weights (a total of 20 trials).
For each trial, an unused articulating paper was placed. The
images were transferred to a computer for analysis (Figure
1) and were analyzed to identify the red-colored pixels and
then to estimate the contact surface area and intensity from
the pixels identified. The data were statistically analysed
with IBM SPSS Statistics 22 (IBM SPSS, Turkey). The

Kolmogorov-Smirnov and Saphiro-Wilks tests were used
to determine whether the parameters were suitable for a
normal distribution. The Mann Whitney U test was used
for comparisons of non-normally distributed quantitative
variables between two groups. Data were expressed as
number, percentage, mean + standard deviation, median,
minimum, and maximum. The significance level was set at
p <0.05.

a

Figure 1. Images of the casts a) image with 0.5 kg force applied
b) image with 5 kg force applied

RESULTS

The mean, median, minimum, and maximum values
with standard deviation for both weights are shown in Table
1. The 0.5 kg and 5 kg forces resulted in mean contact
area of 1.6 £ 1.2 mm? and 13.4 + 7.1 mm?, respectively
(Figure 2). The mean contact area of the 5 kg force group
was statistically significantly higher than that of the 0.5 kg
force group (p:0.000; p < 0.05). The 0.5 kg group achieved
a mean contact intensity of 78.4 + 2.8 %, while the 5 kg
force group achieved a mean contact intensity of 81.5 + 1.9
% (Figure 3). The mean contact intensity of the 5 kg force
group was statistically significantly higher than that of the
0.5 kg force group (p:0.031; p<0.05).
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Figure 2. Mean contact area values of the groups
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Figure 3. Mean contact intensity values of the groups

Table 1. Relationship of force with contact area and intenisty

Total Area (mm>) Intensity (%)
Min-Max Mean+SD Min-Max Mean+SD
Force (median) (median)
5kg 5.1-23.5  13.4+7.1(13.25) 78.6-85.5 81.5+1.9 (80.95)

0.5 kg 0.6-4.6 1.6£1.2 (1.3)  74.9-83.3  78.4+2.8 (78.1)
p 0.000* 0.031*
Mann Whitney U Test *<0.05

DISCUSSION

This study has shown that the occlusal contact area and the
occlusal contact intensity are directly related to the applied
occlusal force. The findings of the present study support the
concept that mark area predicts the load. However, previous
studies attempting to correlate occlusal force with the size
of the paper mark differ from the results of the present
study (Carey et al., 2007; Quadeer et al., 2007; Saad et al,
2008). It is claimed that the size of the mark is considered
only as an indicator of the contact site and surface and does
not quantify the occlusal force between the maxillary and
mandibular teeth (Quadeer et al., 2007). Other studies either
found a low positive relation or found no relation between
these variables (Carey et al., 2007; Quadeer et al., 2007;
Saad et al, 2008). The different findings may be due to the
methodologies used in the studies.

During determining the occlusal contacts with
articulating paper, factors such as tooth movements, intraoral
moisture, and mandibular deformation under loading may
alter the paper mark area (Carey et al., 2007). To eliminate
these variables, the relationship between paper mark area
and occlusal force was tested in vitro. Since the intraoral

environment can not precisely be duplicated, no specific

clinical implications can be taken from this investigation;
however, the findings of this study may be useful in making
adjustments in labratory procedures.

In a research where only one contact was recorded, a
positive but non-linear correlation was observed between
increasing force and mark area (Carey et al., 2007). The
current study demonstrated a similar outcome since only
one major contact point area on a single tooth (first lower
molar tooth) was investigated. This was explained by
the fact that if the force on a single occlusal surface was
evenly distributed over the entire surface, the larger marks
would represent areas of greater load. However, there is a
lack of data regarding correlations among the force of the
tooth-to tooth loads, and the size of the marks. There was
no direct association between paper mark area (size) and
applied occlusal load, according to studies conducted on
mounted epoxy casts that were subjected to varied applied
occlusal stresses (Carey et al., 2007; Saad et al., 2008). The
published concepts that link the size of the markings to the
load content of the paper are based on the assumption that
the size of the markings indicates the range of the applied
occlusal loads (Carey et al., 2007).

Although a positive relationship was detected, it may be
more accurate to interpret the results of the current study,
considering that the study was preliminary in which a single
tooth was evaluated and the results of other studies should
also be taken into consideration. Further studies are needed
to document the relationship between the marking area and
the applied occlusal load. Nevertheless, the method used in
this study to determine occlusal contact area and intensity
may lead to new studies to measure the contact areas of all
teeth in an arch using different thicknesses of articulating
paper and different occlusal forces. Although this study
has some limitations, it is the first to show a very strong
correlation between contact area and force and a moderate
correlation between contact area intensity and force.

CONCLUSION

Within the limitations of this in vitro study, contact area
and intensity measurements provide potential estimates of
occlusal force. Measurement of these measures requires
the utmost attention and experience when performed semi-
automatically. Fully automated methods for this purpose
have yet to be developed.
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The Effect of Different Polymerization Procedures on Color Stability

of Indirect Resin Restorations

Farkl1 Polimerizasyon Prosediirlerinin indirekt Rezin Restorasyonlari Renk Kararliligina Etkisi

Duygu TUNCER , Selin POLATOGLU , Hilal YIGIT UNVER , Cigdem CELIK

ABSTRACT

Objectives: The aim of this study was to evaluate the effect of
different polymerization procedures on color stability of indirect
resin restorations.

Materials and Methods: 288 disk-shaped specimens of resin
composites (Filtek Z250, Gradia Plus, Ceramage, GrandioSO) were
prepared with laboratory and chairside curing device (I.Labolight
Duo/Il. Elipar S10). Then, baseline color measurements were
performed. Specimens of each composite were randomly divided
into three subgroups according to staining solution (coffee, black tea
and distilled water as control group) (n=12). Color measurements
were performed and AE values were calculated. The data were
evaluated by using ANOVA for repeated measures and multiple
comparisons were determined by Bonferroni test (p<0.05).

Results: Staining increased over time for all groups and coffee
showed the highest staining potential(p<0.05). Polymerization
procedures also affected color stability (p<0.05).

Conclusion: It was concluded that different polymerization
procedures and staining solutions might affect color stability of
resin composites tested.

Keywords: Indirect Resin Composites, Polymerization
Procedures, Color Stability, Staining Solutions, CIE Lab system.

0z
Amagc: Bu ¢alismanin amaci, indirekt rezin restorasyonlarin

renk stabilitesi tizerinde farkli polimerizasyon prosediirlerinin
etkisini degerlendirmektir.
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Gere¢ ve Yontem: Kompozit rezinlerden (Filtek Z250, Gradia
Plus, Ceramage, GrandioSO) 288 adet disk seklinde numune
laboratuvar ve hasta basi polimerizasyon cihazi (I.Labolight
Duo/Il. Elipar S10) kullanilarak hazirlandi ve baglangic renk
Ol¢iimleri yapildi. Kompozit numuneleri, boyama soliisyonuna
gore (kahve, siyah ¢ay ve kontrol grubu olarak distile su) rastgele
¢ alt gruba ayrildi (n=12). Renk 6l¢timleri yapildi ve AE degerleri
hesaplandi. Veriler, tekrarlanan 6l¢timler igin ANOVA kullanilarak
degerlendirildi ve coklu karsilastirmalar Bonferroni testi ile
belirlendi (p<0.05).

Bulgular: Boyama tiim gruplarda zamanla artt1 ve kahve en
yiiksek boyama potansiyelini gosterdi (p<0.05). Polimerizasyon
prosediirleri ayrica renk stabilitesini de etkiledi (p<0.05).

Sonug: Farkli polimerizasyon prosediirlerinin ve boyama
soliisyonlarinin test edilen kompozit rezinlerin renk stabilitesini
etkileyebilecegi sonucuna varildi.

Anahtar Kelimeler: indirekt Kompozit Rezin, Polimerizasyon
Prosediirleri, Renk Kararliligi, Boyama Soliisyonlari, CIE Lab sistemi.

INTRODUCTION

Performing a perfect restoration with an acceptable
survival rate and an esthetic appareance has become
the primary goal of today’s dental proffesionals. Resin
composites are the most commonly used restorative
materials in both anterior and posterior region for many
reasons. Due to developments in physicomechanical and
esthetic properties, their application fields have become
widespread from direct to indirect restorations. Indirect
techniques are preferred for dental restorations considering
some disadvantages of direct techniques, such as difficulties
of achievement of an optimal contact point, occlusal
anatomy, color stability, complexity of marginal sealing and
risk of moisture contamination in long chair time periods
(Demarco, et al. 2012; Dourado Loguercio, et al. 2004).
Another drawback of resin composites is polymerization
shrinkage that generates a stress at the interface between
the resin and cavity wall, leading to marginal gap formation
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and postoperative hypersensitivity(Hickel &Manhart 2001).
Besides, degree of conversion (DC) has to be taken to the
consideration and this could affect physical and biological
properties of resin composites in terms of water sorption,
hydrophilicity, color stability, wear resistance and surface
microhardness (De Munck, et al. 2005). Indirect resin
composite restorations are polymerized outside of the
mouth in laboratory conditions to achieve optimal monomer

conversion.

Direct and indirect resin composites have basically
similar formulations and some of them could be used either
direct or indirect techniques according to their user manuals.
However, polymerization procedures and devices could be
effective in their clinical behaviours. Some of them also
accommodate a combination of light, heat, vacuum pressure
with various polymerization modes. Although, the indirect
resin composites could be polymerized with conventional
polymerization units, Light Emitting Diode (LED) laboratory
polymerization devices were also developed. Manufacturers
equipped these devices with polywave (blue/violet) LED
light sources and speculated that this technology ensures
optimal hardening of resin materials with high power outlet
and different curing modes.

In oral environment, color stability of resin composite
restorations is affected by intrinsic factors related to resin matrix
type, filler size distrubution and percentage and extrinsic factors,

such as incomplete polymerization, surface roughness, water
sorption, oral hygiene and food colorants (Dietschi, et al. 1994;
Patel, et al. 2004). As well as, indirect resin composites gained
popularity, researchers focused on effects of conventional and
laboratory polymerization devices on color stability, hardness,
flexural strength of these restorative materials (Grazioli, et al.
2019; Imai, et al. 2019; Nakazawa 2009). While, laboratory
polymerization devices’ requires additional cost and they may
not always be found in dental offices, conventional devices were
the most common used equipments for restorative procedures
and it might be advantageous to use one device for two purposes.
However, the effect of different post-polymerization techniques
on physicomechanical properties of indirect resin restorations is

still a controversial issue.

The aim of the present study was to evaluate the color
stability of resin composites polymerized with a chair-side

and a laboratory LED curing devices.
Null hypothesis tested were:

*  Polymerization procedure did not affect the color
stability of indirect resin restorations.
» Different immersion solutions did not affect the

color stability.

Table 1: The resin composites, manufacturers, material composition and lot numbers used in the study.

RESIN MATRIX COMPOSITION
COMPOSITES MANUFACTURER (Filler %by Weight) LOT NUMBER
Filtek 7250 3M ESPE, St.Paul, IL, USA BIS-GMA, UDMA and BIS-EMA resins, Zirconium Silicate, Inorganic NA14156
filler (76 wt%)
UDMA, Dimethacrylate, Inorganic fillers (71 wt%), Prepolymerized
Gradia Plus GC, Tokyo, JAPAN fillers (6 wt%), 1901151
Photoinitiators, Stabilisers, Pigments
UDMA, UDA, Zirconium Silicate, Pigments and Inorganic filler (73
Ceramage Shofu, Kyoto, JAPAN wt%), Photoinitiators, Stabilisers ¢ : ( 121828
. Voco, Cuxhaven, BIS-GMA, BIS-EMA, TEGDMA, Glass ceramic and Silicone dioxide
GrandioSO GERMANY - nanoparticles, Inorganic fillers (89 wt%) 1921607
Table 2: Polymerization units, manufacturers and details of polymerization procedures.
POLYMERIZATION MANUFACTURER LIGHT SOURCE, WAVELENGTH AND EXPOSURE SERIAL NUMBER
DEVICE DURATION
1200mW/cm2,
Elipar S10 3M ESPE, 430-480nm, 939.123.015874
St. Paul, MN, USA 5, 10, 15, 20 seconds, continuous mode (120 sec) and tack-cure
mode.
12 Blue LED’s: 465 — 485 nm,
Labolight Duo GC 3 Violet LED’s:390-400 nm 00922
Tokyo, JAPAN Step mode 10 sec
Full mode 1, 1.5, 3, 5 minute.
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MATERIALS AND METHODS

The resin composites, manufacturers, material
composition and lot numbers were shown in Table 1.
Curing units, manufacturers and details of polymerization

procedures were also presented in Table 2.

Specimen Preparation

A total of 288 disk shaped specimens from four resin
composites [(Filtek Z250, NA14156, 3M ESPE, St.Paul,
IL, USA), (Gradia Plus, 1901151, GC Tokyo, Japan),
(Ceramage, Shofu, 121828, Kyoto, Japan), (GrandioSO,
Voco, 1921607, Cuxhaven, Germany)] of A2 shade using
a teflon ring mold (2 mm-thickness, 10 mm-diameter) were
prepared for color stability evaluation of this study (n=12).

In each resin composite group, half of the specimens
was polymerized by a chair-side cordless LED light curing
unit (Elipar S10, 939.123.015874, 3M ESPE, USA). The
resin composite material was placed in a plastic mold (2
mm-thickness, 10 mm-diameter) and covered with a Mylar
strip and a glass slide with 1 mm thickness. The specimens
were gently finger pressed to remove excess material
and polymerization was performed for 20 s with Elipar
S10. Then, Mylar strip and glass slide were removed and
specimens were subjected to curing for 3 minutes with the
same device to perform complete polymerization of resin
composite. The other half was polymerized with a laboratory
curing unit (Labolight Duo, 00922, GC, Tokyo, Japan). The
resin composite material was placed in same manner and
polymerization was performed for 10 s with initial mode
and 3 minutes with full mode of Labolight Duo.

After polymerization, specimens were removed from
the mold and stored in distilled water at 370 C for 24 h.
Then, finishing and polishing procedures were done with
aluminium oxide disc system (Supersnap, Shofu, Kyoto,
Japan). Specimen preparation was performed by one
operator of the research team.

Color Measurements

Before the baseline color measurement, the specimens
were rinsed for 10s with distilled water and dried with
absorbent paper. The measurements were performed using
a spectrophotometer (Vita Easy Shade Compact, VITA
Zahnfabrik, Bad Sackingen, Germany) using the CIE L,a,b
system. Mean color measurements were performed using a
white background (Ardu, et al. 2010; Arocha, et al. 2013).

The specimens of each resin composite group were
divided into 3 subgroups (n=12) according to staining
solutions (coffe, tea and distilled water as control). The tea
solution(Yellow Label, Lipton, Rize Turkey) was prepared
by immersing two prefabricated tea bags (2x2g) into 250
ml of boiling water for 1-2 minutes. The coffe solution
was prepaired with 5g of instant coffee (Nescafe Classic,
Nestle), poured into 250 ml boiling water. Staining solutions
were kept at 370C and freshly prepared everyday to avoid
any contamination (Ardu, et al. 2010; Arocha, et al. 2014;
Rahim, et al. 2012).

Color measurements were then made according to same
procedure mentioned above after 1 day, 7, 14, 28 days
immersion periods.

Color difference (AE*ab) of the specimens was calculated
according to following formula:

AE* , [(AL*) +(Aa*-+(AD*]*

(L* Lightness, a* red-green, b* yellow-blue axes of
Comission Internacionale de I’Eclairaga L*a*b* system)

AE values >3.3. were considered clinically unacceptable
(Malmstrom, et al. 2002).

Statistical Analysis

The data were analyzed with Statistical Package for
Social Sciences 18.0 (SPSS, Chicago, IL, USA) using
ANOVA for repeated measures. Multiple comparisons
were determined by Bonferroni test for color stability at a
significance level of 0.05. The minimum number of samples
required for the study was calculated using G*Power
v.3.1 software (Heinrich Heine, University of Dusseldorf,
Diisseldorf, Germany). 0.05 alpha (type I error), effect
size 0.25 and beta power 0.85” (1 — type II error) were
determined and the minimum estimated number of samples
for each group was found to be 33.

RESULTS

The mean and standard deviations of AE values were
shown in Table 3.

Statistically significant differences were found among
the groups tested according to polymerization procedures,
except for distilled water groups (p<0.05). Filtek Z250
groups polymerized with Labolight Duo showed clinically
unacceptable color changes and demonstrated statistically
significant differences compared to specimens polymerized
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Table 3: Mean+SD of color change values(AEab).

LABOLIGHT DUO ELIPAR S10
RESIN STAINING SOLUTIONS STAINING SOLUTIONS
COMPOSITES Coffee BlackTea Distilled Water Coffee BlackTea Distilled Water
Mean SD Mean |SD Mean |SD Mean SD Mean SD Mean SD
- AE1 235 1,54 |1,02 0,85 1,37 1,99 1,55 1,14 0,58 0,60 10,80 1,03
ﬁ AE 7 (578 (239 1,96 2,46 0,03 1,27 3,33 1,76 (0,93 0,79 1,05 0,81
E AE 14 |7.83 (3,08 [1,96 1,57 0,24 1,82 4,18 1,59 (1,11 0,70 10,70 1,05
; AE 21 (843 (135 434 3,05 0,31 1,42 4,41 2,08 1,75 0,71 0,51 0,86
= AE 28 (9,68 |2,18 (4,69 1,95 0,81 1,92 5,00 2,28 [1,59 0,81 1,30 1,20
AE 1 [147 [062 [077 [088 [039 [2.03 131|081 [022 0,93 030 0,69
E n AE 7 (298 [1,57 [2,06 0,99 0,48 12,76 2,19 1,89  [1,20 0,66 10,51 0,88
§ 5 AE 14 [568 [1,75 [1,85 1,49 0,75 1,93 2,45 1,44 10,73 0,70 10,37 2,30
i AE 21 (6,61 287 (2,57 1,19 0,24 2,87 2,30 1,31 1,75 0,70 10,88 1,51
AE 28 (827 3,16 3,92 2,24 0,71 2,59 4,02 4,81 2,83 2,21 0,91 2,38
. AE 1 [127 |2,15 0,16 1,19 0,58 10,72 0,13 1,37 (0,06 0,62 10,50 0,72
E:D AE 7 [543 [0,86 |1,15 1,05 0,11 1,01 4,11 491 10,70 0,91 0,13 0,94
= AE 14 (792 |1,83 [1,06 1,13 0,24 |1,10 4,84 513 |1,14 2,72 10,20 0,65
§ AE 21 (954 |1,76 |1,75 1,31 0,07 0,49 6,24 10,29 [1,42 1,38 0,01 0,73
=
® AE 28 11005 248 (365 |17 [001 090 707 732 [350  [320 062 |0,63
o AE 1 [1,65 |1,51 2,36 1,23 0,45 2,45 1,21 1,10 [1,44 1,00 |1,28 1,60
8 AE 7 (390 |1,70 0,81 1,44 0,27 1,28 2,14 1,63 |[1,83 1,35 |1,12 1,18
a AE 14 [541 2,58 [1,22 1,03 0,60 1,93 2,97 2,33 [1,56 1,28 |1,62 1,78
E AE 21 [727 [516 [244 [1,19 [038 [1,76 3,10 (2,11 [2.24 132 097 2,00
o AE 28 (746 (228 (290 (293 093 |[1,67 377 (229 (430|269 [130  [1.84
Table 4: Pairwise comparison of AE values according to polymerization methods.
POLYMERIZATION PROCEDURESLABOLIGHT DUO VS ELIPAR S10
RESIN COMPOSITE STAINING SOLUTIONS P values
AE 1 AE 7 AE 14 AE 21 AE 28
FILTEK 7250 Coffee - - 0.024 0.000 0.001
Tea - 0.011 - 0.000 0.000
Distilled water - - - R -
GRADIA PLUS Coffee - - 0.021 0.000 0.000
Tea - - 0.019 - -
Distilled water - - - - -
CERAMAGE Coffee 0.009 - 0.013 0.000 0.004
Tea 0.030 - - - -
Distilled water - - - - -
GRANDIO SO Coffee 0.013 0.029 0.009 0.000 0.003
Tea - - - - -
Distilled water - - - - R

* (-) = no statistically significant difference[p>0.05]

with Elipar S10 from 21 days immersion periods in tea solution
(p<0.05). There were statistically significant differences in all
groups immersed in coffee solutions due to polymerization
procedures (p<0.05). It was also demonstrated that Gradia

Plus and Grandio SO groups polymerized with Elipar S10

showed lower and acceptable DE values until the 28 day

immersion period in coffee (Table 4).

The effects of staining progressively increased over time
for all of the composites and polymerization procedures
tested except for distilled water (p<0.05). Coffee solution

showed the highest staining potential at any immersion period,
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followed by tea and distilled water and there were statistically
significant differences between the subgroups (p<0.05).
Multiple comparison between the resin composite groups
also demonstrated statistically significant differences for both
Labolight Duo and Elipar S10 groups related to the immersion
solutions (p<0.05). Clinically unacceptable color differences
were observed in all restorative material groups from 7 day
immersion in coffee and 21 day immersion in tea (AE > 3.3).

DISCUSSION

The present study evaluated the color stability of four
different indirect resin composites polymerized with a
chairside and a laboratory curing devices. Our results
showed that color stability of resin restorative materials was
affected by polymerization procedure and first hyptohesis
was rejected. It was also revealed an undeniable effect of
immersion solution and time on color stability of resin
composites and second hypothesis was rejected.

Color change of dental restorations over time is a
situation that can not be avoided and has a failure risk
of an esthetic restoration. It can occur related to various
factors, such as dental plaque accumulation, consumption
of staining beverages, imcomplete polymerization of resin
composites, water sorbtion, surface roughness, etc. (Ardu,
et al. 2010; Lee, et al. 2011; Nakazawa 2009; Nasim, et al.
2010). Coffee and tea are frequently consumed beverages
in worldwide and held responsible for discoloration of
natural tooth and restoration surfaces. In this study, color
stability was evaluated in coffee and tea, known to have
potential to stain restorative materials and has already been
used in a large number of studies (Domingos, et al. 2011;
Falkensammer, et al. 2013; Nasim, et al. 2010; Tuncer, et
al. 2013). Distilled water was used as a control solution.
In previous studies, coffee found to be have much more
staining potential compared to tea and our results supported
these findings (Ardu, et al. 2010; Arocha, et al. 2014; Ertas,
et al. 2006; Kentrou, et al. 2014). In the present study,
there were significant differences in coffee groups of all
resin materials, regardless of polymerization procedure
and color change values were clinically unacceptable from
even 7 days immersion time. Coffee contains yellow stain
molecules with low polarity due to their affinity to the resin
polymer networkexplained staining mechanism in two
ways; absorbtion of coffee colorants and ionic interaction
with amine groups in resin materials (Arocha, et al. 2014;
Kissa 1995). Black tea has also a staining potential and it

might be attributed to the presence of tannins that enhances
the adherence of color pigments (Quek, et al. 2018).
Previous studies evaluated the color stability of indirect
resin composites, demonstrated increased AE*  values in
coffee more than tea solution and attributed their findings to
amount and strength of color molecules in staining solution
(Ardu, et al. 2010; Kentrou, et al. 2014)

Polymerization is an important phenomenon to
achieve optimal mechanical and optical properties in
resin composites (Yazici, et al. 2007). In the present
study, polymerization procedures affected color stability
in varing levels for all material groups immersed in tea
and coffee. However, in distilled water groups, minimal
color change occurred compared to baseline and there
was no significant difference between chair-side and
laboratory polymerization devices. In previous studies,
discoloration was associated to polymerization factors,
including photoinitiators, curing units and light application
time (Asmussen 1983; Correr, et al. 2005; Kakaboura, et
al. 2003). Elipar S10 has high-power LED technology to
provide 1200mW/cm?2 intensity between 430 and 480 nm
utilizable wave range and matches the absorbtion spectrum
of the most commonly used initiator, camphorquinone.
Labolight Duo contains 380-510 nm blue and violet LEDs
with a wide spectrum and manufacturer claims that this
technology ensures optimal hardening of all light cured
dental materials. Blue light activates photoinitiators (mainly
CQ) with maximum absorbance of light close to 468 nm
(Cramer, et al. 2011; Jandt & Mills 2013). This wide range
could negatively affect photoinitiator activation due to
different positioning of light emitters along the same light
curing unit tip causing inhomogeneous light output (Price,
et al. 2010; Price, et al. 2014). However, laboratory light
curing units have to polymerize various dental materials
not only resin composites and polywave LED units might
be preferred to activate more photoinitiators (Magalhaes
Filho, et al. 2016). Karaarslan et al. evaluated that effect
of alternative polymerization techniques on color change
of a resin composite and found no significant difference
among the devices in terms of AE values (Karaarslan, et al.
2013). They also indicated high Db values resulted in less
yellow color in specimens polymerized with inlay oven,
combination of light and heat under water.

Some studies indicated that the filler particle distrubution
should be uniform in resin matrix and probability of the
formation of filler rich or depleted areas may increase
the water sorption of resin materials (Skrtic, et al. 2004).
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Resin matrix composition has also an important effect
on water sorption and it was reported that UDMA resin
monomer demonstrated lower water sorption than other
dimethacrylates and resulted in a better color stability
(Khokhar, et al. 1991; Ruyter, et al. 1987) . In the present
study, GC Gradia Plus and Ceramage were Bis-GMA free
materials and contained UDMA and our results did not
support the idea of UDMA was responsible for staining as a
previous one (Kentrou, et al. 2014).

There were some limitations with the present study. First,
only two polymerization devices were evaluated and other
techniques, such as heat and vacuum pressure systems have
to be studied to decide which post-polymerization technique
may improve color stability of indirect restorations. Second,
resin composites for indirect restorations were manufactured
with a variety of enamel and body shades and due to absence
of body shades A2 shade was selected for Filtek Z250 and
GrandioSO. It could affect the color stability parameters
and in further studies, enamel/body shades of indirect resin
composites would be investigated.

CONCLUSION

Within the limitations of this study, it can be concluded
that;

e Chairside LED curing device showed good
performance as laboratory LED curing device for
post-polymerization of indirect restorations in
equaul exposure time in terms of color stability.

»  Type of staining solution had a significant effect on
color stability of indirect resin composites tested and
coffee was found to be the most effective solution.
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CASE REPORT /OLGU SUNUMU

Eksternal Apikal Kok Rezorpsiyonunun Mineral Trioksit Agregat ile

Tedavisi: Iki Vaka Raporu

Treatment of External Apical Root Resorption with Mineral Trioxide Aggregate: Two Case

Reports

Dilan Pelin YILDIRIM' , Selin GOKER KAMALI?

0oz

Eksternal kok rezorpsiyonu odontoklastlar tarafindan disin
dis ylizeyinin rezorbe olmasidir. Bazi vakalarda nedeni bilinmese
de lokalize enflamatuar lezyonlar, timor ve kistler, ortodontik
uygulamalar, okluzal kuvvetler, dental travmalar eksternal kok
rezorpsiyonuna neden olabilir. Eksternal kdok rezorpsiyonunun
tedavisinde kullanilan materyaller biyouyumlu olmali, hasar
goren dokularin rejenerasyonunu desteklemeli ve kok kanaliin
ti¢ boyutlu sizdirmazligini saglamalidir. Bu amagla iiretilen
biyoaktif materyaller ile kok rezorpsiyonu gibi karmasik patolojik
durumlarda dahi sizdirmaz kok kanal tedavileri yapilmasi
miimkiindlir. Mineral trioksit agregat (MTA)’ta eksternal kok
rezorpsiyonlarinin tedavisinde kullanilan biyoaktif materyallerden
biridir. Bu olgu raporunda eksternal kdk rezorpsiyonu teshisi
koyulan ve tedavisinde MTA kullanilan iki vaka sunulmaktadir.

Anahtar Kelimeler: Dental travma, eksternal kok
rezorpsiyonu, mineral trioksit agregat.

ABSTRACT

External root resorption is the destruction of the outer surface
of the tooth by odontoclasts. In some cases, although the cause
is unknown, localized inflammatory lesions, tumors and cysts,
orthodontic applications, occlusal forces, dental traumas may
cause external root resorption. Materials used in the treatment
of external root resorption should be biocompatible, support the
regeneration of damaged tissues and provide three-dimensional
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sealing of the root canal. With the bioactive materials produced for
this purpose, it is possible to perform sealed root canal treatments
even in complex pathological conditions such as root resorption.
Mineral trioxide aggregate (MTA) is one of the bioactive materials
used in the treatment of external root resorptions. In this case
report, two cases diagnosed with external root resorption and using
MTA in the treatment are presented.

Keywords: Dental trauma, external root resorption, mineral
trioxide aggregate.

GIRIS

Eksternal kok rezorpsiyonu, odontoklastlar tarafindan
disin dis yiizeyinin rezorbe olmasidir (Benenati, 1997).
Yikima sebep olan odontoklastlar ¢ok ¢ekirdekli hiicreler
olup sement, dentin ve mineyi rezorbe edebilir (Locker,
1996). Bu hiicreler histolojik ve fonksiyonel ydnden
osteoklastlara benzemektedir (Sahara ve ark., 1994).
Eksternal kok rezorpsiyonu, kokiin herhangi bir seviyesinde
klinik olarak
Asemptomatik vakalarda rutin radyografik muayenede
tespit edilebilir (Rivera & Walton, 1994).

olusabilir ve semptom  vermeyebilir.

Eksternal kok rezorpsiyonunun sebebi travma, nekrotik
dokular, bakteriyel kaynakli enfeksiyonlar, kist, timor gibi
olusumlar veya yanlis ortodontik kuvvetlerin periodontal
ligamenti harap etmesi olabildigi gibi hiperparatirodizm,
hipoparatirodizm, Gaucher Sendromu gibi sistemik
hastaliklar da olabilir (Newman, 1975; Friedman ve ark.,
1988). Eksternal kok rezorpsiyonunun sebebi bilindigi zaman
tedavisine Oncelikle mekanik kuvvetlerin durdurulmasi,
ilgili gomiilii disin ¢ikartilmasi, kist-tiimor veya nektrotik
dokularin uzaklastirilmasi gibi etiyolojik faktorlerin ortadan

kaldirilmast ile baglanmalidir (Fuss ve ark., 2003).

Endodontik arastirmalar eksternal kok rezorpsiyonlarida
mineral trioksit agregat (MTA) kullaniminin biiyiik oranda basarilt
oldugunu gostermistir (Mente ve ark., 2010; Mente ve ark., 2014).
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MTA’nin apikalde tika¢ olusturma kabiliyeti, biyouyumlulugu,
antimikrobiyal etkisi, radyopasitesi ve periodontal ligament, kemik
ve sement gibi periapikal dokularda rejenerasyonu tegvik etmesi
gibi avantajlarinin olmasi eksternal kok rezorpsiyonu tedavisinde
kullanilmasmin en 6nemli sebeplerindendir (Mohammadi ve ark.,
2006; Cehreli ve ark., 2011).

Bu olgu raporunda eksternal kok rezorpsiyonu teshisi
koyulan ve tedavisinde MTA kullanilan iki vaka sunulmaktadir.

VAKA RAPORU

Vaka raporlarmin timii Dis Hekimligi Fakiiltesi
Endodonti Klinigi’'ne bagvuran hastalardan hazirlanmistir.
Hastalara planlanan tedavi ve diger tedavi segenekleri ile
ilgili gerekli bilgiler verildikten sonra hastalarin onam
almmugtir.

VAKA 1

Herhangi bir agr sikayeti olmayan, ancak bukkal
mukozadaki siniis yolu nedeniyle klinigimize bagvuran
43 yasindaki erkek hastadan alinan anamnezde herhangi
bir sistemik rahatsizligi olmadigi, diizenli olarak bir ilag
kullanmadigi ve kiigiik yaslarda diismeye bagli 6n dislerinin
travmaya maruz kaldigi 6grenildi. Klinik muayenede 22 nolu
diste renklenme ve bukkal mukozada fistiil oldugu gortildii.
Disin perkiisyon ve palpasyonda herhangi bir agris1 yoktu
ve diste mobilite izlenmedi. Alinan periapikal radyografide
22 nolu disin apikal bolgesinde eksternal kok rezorpsiyonu
ve periapikal radyoliisensi, 21 nolu diste horizontal kok
kirig1 saptandi (Resim 1A). Elektrikli pulpa testi sonucunda
21 nolu disin vital oldugu tespit edildi ve takip edilmesine
karar verildi. 22 nolu disin tedavisine baslandi.

Resim 1. A) Endikasyon rontgeninde 22 nolu diste eksternal
rezorpsiyon izlenmektedir. B) Kanalin MTA ve sicak dolum
teknigi ile dolumundan hemen sonraki rontgen goriintiisii. C) 1
yillik takip rontgeni.

Ik seansta 22 nolu dise elmas rond frezle endodontik
giris kavitesi agild1 ve ¢alisma boyu periapikal radyograf ile

belirlendi. Mekanik preparasyon sirasinda sadece 60 H-tipi
ege ile duvarlar temizlendi. Sekillendirme sirasinda yandan
perfore igneli enjektor kullanilarak, 5 mL %5.25°lik sodyum
hipoklorit ile irrigasyon yapildi. Final irrigasyonu i¢in 5 mL
%17’1ik etilendiamin tetraasetik asit (EDTA) kullanildi. Kok
kanali steril kagit konlarla kurulandiktan sonra kalsiyum
hidroksit yerlestirildi ve giris kavitesi gecici olarak restore
edildi. Hastaya 2 hafta sonrasi i¢in randevu verildi.

Ikinci seansta disin bukkal mukozasindaki siniis yolunun
kapanmis oldugu goriildii. %5.25’lik sodyum hipoklorit ile
kok kanalindan kalsiyum hidroksit uzaklastirildiktan sonra,
kok kanali steril kagit konlarla kurutuldu. Koékiin apikaline 3
mm MTA (ProRoot MTA, Dentsply Sirona, York, PA, USA)
yerlestirildi. Periapikal radyograf almarak MTA’nin apikal
bolgedeki adaptasyonu kontrol edildi. MTA nin sertlesmesi
icin iizerine steril nemli bir kagit kon yerlestirildi. Giris
kavitesi gegici olarak restore edildi ve hastaya 3 giin sonraya
randevu verildi.

Ucgiincii seansta kagit kon ¢ikarildi ve kék kanalimin geri
kalan kism1 “Elements Free” sisteminin Back Fill (Kerr Co.,
Orange, CA, USA) pargasi kullanilarak giitaperka ve AH Plus
kanal pat1 (Dentsply Sirona, York, PA, USA) ile dolduruldu.
Disin daimi restorasyonu kompozit ile yapildi (Resim 1B).

Hasta 1 yil sonra kontrol randevusuna geldiginde
yapilan agiz i¢i muayenede ilgili diste herhangi bir semptom
olmadigr ve radyografik olarak periapikal lezyonun
iyilesmekte oldugu tespit edildi (Resim 1C). Semptomu
olmayan 21 nolu dis yapilan elektrikli pulpa testine pozitif
yanit verdigi i¢in tekrar takip edilmesine karar verildi.

VAKA 2

Herhangi bir sistemik hastaligi bulunmayan 31 yasindaki
erkek hasta agri sikayetiyle klinigimize bagvurdu. Yapilan klinik
muayenede 46 nolu diste derin dentin ¢iiriigii ve perkiisyonda
hassasiyet tespit edildi. Radyografik muayene sonucunda ise
46 nolu disin distal kokiinde eksternal kdk rezorpsiyonu ve
periapikal lezyon oldugu goriildi (Resim 2A).

Tedavinin ilk seansinda elmas rond frezle giris kavitesi
acildi. Calisma boyu, distal kanalda 45 numara, mezial
kanallarda 15 numara K-tipi kanal egesi kullanarak
periapikal radyograf ile belirlendi. Kok kanallari ¢evresel
egeleme yapilarak sekillendirildi. Her ege arasinda yandan
perfore igneli enjektor kullanilarak, 5 mL %5.25°1lik sodyum
hipoklorit ile irrigasyon yapildi ve final irrigasyonu igin
5 mL %17’lik EDTA kullanildi. K6k kanallart steril kagit
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konlarla kurulandiktan sonra kalsiyum hidroksit yerlestirildi
ve giris kavitesi gecici olarak restore edildi. Hastaya 2 hafta
sonrasi i¢in randevu verildi.

Ikinci seansta, yapilan klinik muayene sonucunda disin
asemptomatik oldugu goriildii. %5.25’lik sodyum hipoklorit
ile kok kanalindan kalsiyum hidroksit uzaklastirildiktan
sonra, kok kanali steril kagit konlarla kurutuldu. Disin
distal kanalinin tamami MTA ile dolduruldu. Mezial
kokte herhangi bir eksternal rezorpsiyon durumuna
rastlanmadigindan kanallar giitaperka ve AH-Plus (Dentsply
Sirona, York, PA, USA) kanal patt ile lateral kondensasyon
teknigi kullanilarak dolduruldu. Digin daimi restorasyonu
kompozit ile yapildi (Resim 2B).

Hastanin 6 ay sonraki kontrol randevusunda herhangi bir
semptomunun olmadig1 ve distal kokte bulunan periapikal
lezyonun iyilesmekte oldugu goriildii (Resim 2C). 2 yil
sonra alinan periapikal radyografta ise lezyonun tamamen
iyilestigi goriildii (Resim 2D).

Resim 2. A) Endikasyon rontgeninde 46 nolu disin distal kdkiinde
eksternal rezorpsiyon izlenmektedir. B) Distal kanalin MTA,
mezial kanallarin giitaperka ile dolumundan hemen sonraki réntgen
goriintiisii. C) 6 aylik takip rontgeni. D) 2 senelik takip rontgeni.

TARTISMA

Eksternal kdk rezorpsiyonu, tedavisi zor ve karmagik
olabilen dental hastaliklarindan biridir (Weine, 2004). 21-30
yas arasindaki kisilerde ve kadinlarda daha sik goriilmektedir

(Opaci¢-Gali¢ & Zivkovi¢, 2004). Hiperparatiroidizm, paget
hastaligi, kalsinozis, gaucher hastaligi, turner sendromu
gibi endokrin bozukluklar ve radyasyon tedavisi eksternal
kok rezorpsiyonunun sistemik etiyolojik faktorlerindendir
(Carrotte, 2004). Ancak bu vakalarda kok rezorpsiyonunun
olugmasi i¢in yaralanma ve stimiilasyonun gerekli oldugu
bildirilmistir. Yaralanma ve stimiilasyon sonucu periodontal
ligament ve sementoid tabakanin zarar gormesiyle kok
rezorpsiyonu baslayabilmektedir (Fuss ve ark., 2003).

Travma, daha 6nce gecirilmis periodontal cerrahi, komsu
stirmemis diglerin olusturdugu basing, tiimér ve Kkistler,
periradikiiler enfeksiyonlar ve dis reimplantasyonu eksternal
kok rezorpsiyonunun lokal etiyolojik faktorlerindendir
(Opaci¢-Gali¢ & Zivkovi¢, 2004; St. George ve ark., 2000).
Liikksasyon ya da aviilsiyon gibi travmatik yaralanmalar
sonucu pulpa nekroz oldugunda bakteriyel kontaminasyona
duyarli hale gelmektedir ve bu durum kdokiin dis yiizeyinde
rezorpsiyon olusumuna neden olabilmektedir (Abuabara,
2007). Bu raporda anlatilan ilk vakada teshis edilen eksternal
kok rezorpsiyonunun sebebinin hastanin ge¢miste ugradigi
travma oldugu diisiiniilmektedir. Ikinci vakada ise kok
rezorpsiyonunun, periapikal dokulardaki iltihaplanma ve
osteoklastik aktiviteye bagl olarak, lamina dura ve kemik
kayb1 sonucu ortaya ¢iktig1 varsayilmaktadir (Abuabara, 2007).

Eksternal kok rezorpsiyonu bulunan vakalarda uygulanan
tedavi yaklagimi rezorpsiyonun tipine ve derecesine gore
degismektedir. Rezorpsiyon, siirmemis veya siirmekte olan
disin baskist sonucu veya ortodontik tedavi sirasinda meydana
geldiyse ve enfeksiyon belirtisi yoksa, basincin ortadan
kaldirilmast genellikle kok rezorpsiyonunu durdurmaktadir.
Servikal bolgede meydana gelen rezorpsiyonlarda kimyasal
yaklagim veya cerrahi yontemlerle graniilasyon dokusunun
tamamen uzaklastirilmasi  gerekmektedir.
kokiin servikalinden apikaline kadar tutulum gosterdiginde
ise tedavi genellikle daha karmasiktir ve bu durumlarda disin
¢ekimi tek tedavi secenegi olabilmektedir (Heithersay, 2007).

Rezorpsiyon

Eksternal kok rezorpsiyonu, kok kanal sistemi ile
periodonsiyum arasinda baglanti olacak sekilde ilerlediginde
endodontik tedavi ile granulasyon dokusunun g¢ikarilmasi
ve bu bolgenin bakteriyel sizinttyr dnleyen materyallerle
kapatilmasi gerekmektedir. Bu materyaller biyouyumlu olmali
ve hasar gdren dokularin rejenerasyonunu desteklemelidir
(Vizgirda ve ark., 2004). Bu amagcla tretilen biyoaktif
materyaller sayesinde kok rezorpsiyonu gibi karmagik
patolojik durumlarda dahi sizdirmaz kok kanal tedavileri
yapilmast miimkiindiir (Utneja ve ark., 2012). Biyoaktif
materyalin in-vivo olarak fizyolojik sivilarla veya in-vitro
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olarak uyarilmis viicut sivilari ile temas ettiginde yiizeyinde
apatit benzeri tabaka olusturmasi rezorpsiyon tedavisinde
kullanilan 6zelligidir (Parirokh & Torabinejad, 2010).

MTA esas olarak trikalsiyum ve silikattan olusan biyoaktif
bir materyaldir. Ustiin tikaglama 6zelligi, biyouyumlulugu,
fibroblastik stimiilasyonu ve antimikrobiyal aktivitesi ile iyi
bir rezorpsiyon tamir materyalidir. Ayrica MTA, ylizeyinde
yeni sement olusumuna izin vererek periodontal iyilesmeye
yardimer bir ortam saglamaktadir (Torabinejad ve ark.,
1995). Calismalar MTA’nin kdk ucunda apikal bariyer olarak
kullanildiginda basarisinin %76,5 ile %91 arasinda degistigini
bildirmistir (Holden ve ark., 2008).

SONUC

Bu vaka raporunda yer alan dislere eksternal kok
rezorpsiyonu teshisi koyulmustur ve tedavilerinde MTA
kullanilmistir. Hastalarin rutin takipleri yapildiginda klinik
ve radyografik olarak olumlu sonuglarla karsilagilmistir.
Dislerin asemptomatik oldugu, stirecinin
kesintiye ugradigi ve apikalde kemik formasyonunda artis
oldugu goriilmiistiir. Sonug olarak dogru klinik uygulama,

yeterli dezenfeksiyon ve uygun tamir materyali ile eksternal

rezorpsiyon

kok rezorbsiyonunun cerrahisiz tedavisi miimkiindiir.
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CASE REPORT / OLGU SUNUMU

Unilateral Dudak-Damak Yarikli Eriskin Hastada Estetik Tedavi:

Olgu Sunumu

Aesthetic Rehabilitation for an Adult Patient with Unilateral Cleft Lip and Palate: Case Report

El¢in KESKIN OZYER!

0z

Dudak damak yariklart (DDY), embriyonik ve erken fetal
donemde olusan gelisim varyasyonlarinin sonucu olarak meydana
gelmektedir. DDY’1i hastalar ilerleyen yasamlari boyunca sosyal,
fonksiyonel ve psikolojik problemlerle karsilasirlar. Bu olgu
sunumunun amaci, estetik beklentisi yiiksek unilateral DDY i bir
hastanin protetik tedavisini sunmaktir.

Marmara Universitesi Protetik Dis Tedavisi Anabilim Dal
Klinigi’ne on dislerinin estetik olmayan goriintiisii nedeniyle
basvuran 21 yasindaki dudak-damak yarikl: erkek hastanin yapilan
klinik ve radyografik muayenesinde maksiller sol santral ve lateral
disler arasinda yarik hattinin mevcut oldugu gézlendi. Hastanin 11
ve 12 no’lu digine laminate veneer ve 21-22 ve 23 no’lu dislere 4
iiyeli zirkonyum alt yapili seramik kdprii planlandi. Sabit tedavi
bitiminde hasta; estetik goriiniim, fonksiyon ve fonasyon agisindan
memnun oldugunu bildirdi.

Dudak damak yarig1 hastalarinda eriskin donemde uygulanan
bir ¢ok daimi protetik rehabilitasyon yaklasimi mevcuttur. Tam
seramik sistemlerle planlanan sabit koprii protezler yiiksek estetik
sonuglar vermektedir.

Anahtar Kelimeler: Dudak-damak yarigi, estetik, tam
seramik sistemler

ABSTRACT

Cleft lip and palate is one of the most common congenital
malformations affecting the face and the jaws. These patients
suffer from aesthetic, functional, social and psychologic problems.
The objective of this case report is to present the prosthetic
rehabilitation of the patient with unilateral cleft lip and palate, and
highly aesthetic expectation.
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A 21-year-old patient with cleft lip and palate was referred to
Marmara University Prosthesis Department due to the non-aesthetic
appearance of the anterior teeth. In clinical and radiographic
examination, it was observed that there was a cleft line between
the maxillary left central and lateral teeth. Laminate veneers were
planned for the patient’s teeth number 11 and 12, and zirconia-
based all-ceramic bridge was planned for teeth number 21-22 and
23. After fixed prosthetic rehabilitation; the patient reported that he
was satisfied with the aesthetic appearance, function and fonation.

There are numerous permanent prosthetic treatment
alternatives for the patients with adult cleft lip and palate. Highly
aesthetic results can be achieved with fixed bridge restorations
with all ceramic systems.

Keywords: Aesthetic, cleft lip and palate, all ceramic systems

GIRIS

Dudak damak yariklari, embriyolojik donemde medial
nasal ve maksiller proseslerin fiizyonu asamasindaki hatalar
sonucu meydana gelen ve dudak damak biitiinligiiniin
bozulmasina neden olan konjenital bir anomalidir (Meyer-
Marcotty ve ark., 2011). Dudak damak yariklar1 bir kamu
saglig1 problemi olup, 650 dogumda bir goriilerek en sik

karsilagilan anomalilerden biri olarak karsimiza ¢ikar
(Dhakshaini ve ark., 2015; Silva ve ark., 1992).

Bu anomaliler hastalarda estetik kaygiya sebep olurken;
fonksiyonel, periodontal ve restoratif problemlere de
yol acabilmektedir. Biitiin bu anomaliler g6z Oniinde
bulunduruldugunda, dudak damak yariklarinin tedavisi
kompleks bir siire¢ olup; maksillofasiyal cerrah, ortodontist,
protez uzmani, KBB uzmani ve konusma terapistinden
olusan multidisipliner bir ekip tarafindan saglanmalidir.
Tedavide asil amag; hastanin fonksiyonel ve estetik
ihtiyaglarmi giderirken, stabil bir okluzal iliski saglayip
relapsin Oniine gegerek hastalarin sosyal hayatlarindaki
dezavantajlar1 ortadan kaldirmaktir (Cannavale ve ark.,
2013; Jugessur ve ark., 2009).
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Konusma ve ¢igneme olmak tizere iki temel fonksiyonel

ihtiyag, tedavinin  baglangicindan itibaren palatal
obturatorlerle ve speech aid protezleriyle giderilebilmektedir.
Daha sonra okluzyon; konvansiyonel sabit protezlerle veya
maryland gibi adeziv kopriilerle, hareketli bolimlii protezler
veya implant destekli protezlerle, biitiin dislerin agizda
oldugu ve malrotasyon gosterdigi durumlarda gerekliyse
ortodonti tedaviyle ve digsiz hastalarda palatal lift proteziyle
birlikte kullanilan implant destekli overdenture protezlerle

saglanabilmektedir (Deniz ve ark., 2014).

Dudak damak yarikli hastalarin protetik tedavisi hastada
bulunan defektin biiyiikliigiine, kalan diglerin durumuna,
hastanin sosyoekonomik durumuna ve yasima bagli olarak
degisebilmektedir. Bu hastalarda premaksiller bolge protetik
rehabilitasyon agisindan oldukca 6nemlidir.

Bu vaka sunumunda klinigimize basvuran 21 yasinda
unilateral dudak damak yarikli hastaya uygulanan sabit
protetik rehabilitasyonun sunulmasi amaglanmaktadir.

OLGU SUNUMU

Ortodontik ve cerrahi tedavileri tamamlanan 21
yasinda unilateral dudak damak yarikli erkek hasta, estetik
ve fonetik problemler nedeniyle Marmara Universitesi
Dis Hekimligi Fakiiltesi Protetik Dis Tedavisi Anabilim
Dalr’na bagvurmustur. Anamnezi alian hastanin herhangi
bir sistemik probleminin olmadig1 tespit edilmistir.
Yapilan klinik ve radyolojik muayeneler sonucunda;
hastanin herhangi bir dis eksikligi olmadigi, gordigi
ortodonti tedaviye ragmen maksiller sol santral ve lateral
disler arasinda 8 mm’lik bir yarik hattinin mevcut oldugu
gbzlenmistir (Resim 1). Ayrica lateral disinin kama
formlu oldugu ve hafif mobilite (Miller sinif 1) gdsterdigi

gOriilmiistiir.

Resim 1: Hastanin baglangi¢ durumu

Hastanin  estetik gereksiniminin karsilanmast  ve
dissiz boslugun kapatilmasi i¢in, sag santral ve sag lateral
dislere laminate veneer; sol santral, sol lateral ve sol
kanin dislere 4 iiyeli zirkonyum alt yapili porselen koprii
planlanmustir. Oncelikle hastadan 6l¢ii alinip wax-up model
olusturulmustur. Ardindan bu modele uygun mock-up
uygulamasi yapilarak hasta agzinda uygulanmis ve gerekli

diizenlemeler yapilmigtir. Mock-up’tan elde edilen akrilik

protezler ayni zamanda gegici protez olarak da kullanilmigtir
(Resim 2).

Resim 2: Elde edilen wax-up 1n ge¢ici akrilik materyaliyle hasta
agzina uygulanmis hali

21, 22 ve 23 numarali dislerin basamak preparasyonu
chamfer bitim sinirmma uygun olarak yapilmistir. 11 ve 12
numarali dislerin kesimi 0.5-0.8 mm’lik standart lamina
preparasyonuna uygun olarak yapilmis ve insizal ylizeylerin

preparasyonu butt-joint bitim siniriyla bitirilmistir (Resim 3).

Resim 3: Prepare edilmis dislerin goriintiisii
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Son olarak tek agamali teknikle polivinilsiloksan 6l¢ii
materyali kullanilarak 6lciileri alinmistir. Uretilen zirkonyum
altyapilarin uyumu, gerekli mesafelerin kontrolleri ve IPS
e.max Press (Ivoclar, Schann, Liechtenstein) materyalinden
iiretilen laminalarin provalart yapilmistir (Resim 4).
Zirkonyum altyapili kopriiniin feldspatik porselenden
iretilen {istyapisinin  provasinda aks diizenlemeleri
yapilmistir. Ardindan kullanilan materyallere uygun olarak
rezin simantasyonlart yapilmistir. Uygulanan protetik
rehabilitasyon sonucu hastanin estetik ve fonksiyonel

beklentileri karsilanmaistir.

Resim 4: Lamina ve zirkonyum altyapilarin provasi (a)

ve restorasyonun bitirilmis hali (b)

TARTISMA

Dudak damak yarikli bireyler ortodontik ve cerrahi
tedavilerinin bitmesini takiben dissiz bosluklarm ve yarik
hattinin kapatilmasi amactyla kalict protetik rehabilitasyona
ihtiyag duyarlar. Dudak damak yarikli hastalarda eriskin
donemde uygulanan bir¢ok tedavi segecegi mevcuttur. Dis
eksikliklerinin ¢ok olmadigi durumlarda sabit tedaviler
ayni zamanda splintlemeye de olanak tanidigi igin iyi
sonuglar vermektedir. Yeterli kemik varliginda implant
uygulamalari da hareketli protezlere gore iyi bir alternatiftir.
Dis eksikliginin fazla oldugu durumlarda ve g¢ocuk yastaki
hastalardaysa hareketli protez ve overdenture uygulamalari
tercih edilmektedir. Estetik beklentinin yiiksek oldugu,
hastanin klasik iskelet hareketli protezleri tercih etmedigi
durumlarda Andrew’s koOpri tarzi hareketli protezler de
yapilabilmektedir. Ayrica oronazal agikligin kapatilamadigi
durumlarda fonasyon ve fonksiyonu saglamak amaciyla
obturatorler yapilmaktadir. Kawakami ve ark. 2004
yilinda yayinladiklar1 caligmada; bilateral dudak damak
yarigt olan hastalarint ortodontik tedavinin ardindan eksik
diglerinin yerine konulmasi amactyla dental implantlar ile
rehabilite etmislerdir. Tirkkahraman ve ark., 2005 yilinda
yayinladiklari vaka sunumunda; multidisipliner yaklagimin
o6nemini vurgulamis, dudak damak yarikli hastaya cerrahi
augmentasyonu takiben sabit protetik tedavi uygulamislardir.
Okada ve ark.’nin 2012 yilinda yaymladiklar1 ¢alismada
bilateral dudak damak yarig1 bulunan agir1 derecede kollaps
olmus maksiller ¢eneye, ekspansiyonu takiben anterior

segmentteki dislerin ¢ekimi yapilmis ve teleskop tutuculu
hareketli parsiyel protez uygulamasi yapilmistir. Szmidt ve
ark.’nin 2019 yilinda yayinladiklar1 ¢alismada, lateral dis
eksikligi bulunan unilateral dudak damak yarikli hastaya
fiber destekli protez ve pembe kompozit uygulamislardir.
Deniz ve ark., 2014 yilinda yayinladiklar1 ¢alismada kanin ve
lateral disler arasinda diastema mevcut olan hastaya implant
uygulamasi cerrahi sebeplerden o6tiirii kontraendike oldugu
icin zirkonyum altyapili seramik koprii uygulanmistir. Bu
vaka sunumunda ise hastaya implant tedavisi ve protetik
koprii  rehabilitasyonu segenekleri sunulmustur. Sosyal
endikasyonu da g6z 6niinde bulundurulan hastanin anterior
dislerinin protetik rehabilitasyonu planlanmistir. Implant
tedavisi gérmek istemeyen hasta, anterior diglerinin kdprii ve
lamina ile protetik rehabilitasyonunu tercih etmistir. Ortodonti
ile yapilan konsiiltasyonlar sonucunda; yarik hattinin sebep
oldugu diastema miktarinin ¢ok olmadig1 ve yarik hattinin
¢ok genis olmayip relaps riskinin oldukc¢a az oldugu goz
oniinde bulundurularak, zirkonyum altyapili seramik koprii
uygulamasi i¢in yarik hattinin karsisindaki taraftan tek santral
dis ve yarik hattinin bulundugu taraftan lateral ve kanin disler
destek olarak secilmistir. Karsit taraftaki santral ve lateral
dislere ise estetik nedenlerle lamina uygulamasi yapilmustir.

SONUC

Dudak damak yarikli bireylerin tedavisi bebeklik
¢agindan eriskinlige uzanan kompleks bir siireci kapsar.
Dudak damak yarikli hastalar hayatlar1 boyunca sosyal,
psikolojik ve fonksiyonel problemlerle karsilasirlar.
Tedavinin son asamasi olan protetik rehabilitasyon asamas,
bu problemlerin giderilmesinde rol oynayan en Onemli
faktorlerden biridir. Sabit veya hareketli kalici protetik tedavi
uygulamalart ile dis eksiklikleri giderilebilir, okluzyon stabil
hale getirilebilir, hastanin ¢igneme ve konugma problemleri

giderilebilir ve defekt bolgesi kapatilabilir.

Bu vaka Orneginde, uygulanan sabit protetik
restorasyonlar hastanin fonksiyonel, sosyal ve estetik
beklentilerini karsilamistir. 1 sene sonuna kadar yapilan
kontrollerde negatif bir bulgu bulunmayip, herhangi bir

protetik komplikasyonla karsilagilmamistir.

Cikar Catismas iligkisi

Yazarlarin makale ile ilgili ¢ikar iligkisi olusturabilen

herhangi bir baglantis1 bulunmamaktadir.
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CASE REPORT / OLGU SUNUMU

Numb Chin Syndrome Associated with Residual Ridge Resorption in
Edentulous Mandible: Report of a Case

Dissiz Mandibulada Rezidiiel Kret Rezorpsiyonu ile Iliskili Uyusuk Cene Sendromu: Bir Olgu

Sunumu

Melda Pelin AKKITAP!

ABSTRACT

Residual ridge resorption (RRR), which follows a chronic,
progressive, and irreversible course, is due to alveolar remodeling
under the influence of cumulative effect of many local and systemic
factors after tooth extraction. Decreased height of the mandible
leads to change in the location of the mental foramina at the crest
of'the residual ridge and also subjective pain and paresthesia under
mandibular dentures due to the pressure caused by the denture,
a phenomenon known as “numb chin syndrome”. In this article,
a case with excessive mandibular RRR is presented along with
clinical and radiological findings.

Clinical and radiological examinations of a 61-year-old female
patient who admitted to our clinic with tenderness and soreness
complaints in the right mandibular edentulous alveolar ridge were
performed. Intraoral examination revealed severe resorption of the
edentulous mandibular alveolar ridge. The right mental foramen
was observed to be close to the alveolar crest in panoramic
radiograph. Cone beam computed tomography scan confirmed the
severe mandibular atrophy and mental foramen exposure at the top
of the alveolar crest, clearly revealing the cause of the patient’s
tenderness and soreness complaints.

In the edentulous mandible, RRR predisposes the mental nerve
to injury because of the proximity of the mental foramina to the
alveolar crest. Chronic pressure on the mental nerve may cause pain
in the mental nerve distribution region and numbness in the lower
lip. Radiographic examinations should definitely be considered as
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an indispensable component of diagnosis and prosthetic treatment
planning, especially in edentulous patients with RRR.

Keywords: Residual ridge resorption, mental foramen,
edentulous mandible, numb chin syndrome, cone beam computed
tomography
(074

Kronik, progresif ve irreversibl bir seyir izleyen rezidiiel
kret rezorpsiyonu (RKR), dis kaybi sonrast birgok lokal ve
sistemik faktoriin kiimiilatif etkisi altindaki alveolar remodelinge
baglidir. Mandibula yiiksekliginin azalmasi; mental foramenin
rezidiiel kretteki lokalizasyonunun degismesine ve “uyusuk cene
sendromu” olarak bilinen mandibular protezlerin baskist nedeniyle
subjektif agri ve parestezi ortaya ¢ikmasina yol agar. Bu olgu
sunumunda; mandibulada siddetli RKR mevcut olan ve subjektif
agr1 ve parestezi sikayeti ile bagvuran hastanin klinik ve radyolojik
bulgulari sunulmaktadir.

Sag mandibular dissiz alveoler krette hassasiyet ve agr1 sikayeti
ile klinigimize basvuran 61 yasindaki kadin hastanin klinik ve
radyolojik muayenesi gerceklestirilmistir. Intraoral muayenede,
dissiz mandibular alveol kretinde siddetli rezorpsiyon saptanmistir.
Panoramik radyografide, sag mental foramenin alveol kret tepesine
¢ok yakin lokalize oldugu izlenmistir. Konik 1smli bilgisayarl
tomografi goriintiilemesi mandibuladaki siddetli atrofiyi ve her
iki taraftaki mental foramenin kret tepesinde konumlandigini
dogrulayarak hastanin hassasiyet ve agr1 sikayetinin nedeni agikca
ortaya koymustur.

Digsiz mandibulada RKR, mental foramenin alveolar kret
tepesine yakin konumlanmasindan dolayr mental sinirin zarar
gormesine yol agabilir. Mental sinirin kronik baskiya maruz
kalmasi, mental sinirin dagilim bolgesinde agr1 ve alt dudakta
uyusukluk sikayetine neden olabilir. Ozellikle RKR mevcut
olan digsiz agizlarda, detayli radyolojik inceleme kesinlikle
tan1 ve protetik tedavi planlamasinin 6nemli bir bileseni olarak
diigtiniilmelidir.

Anahtar Kelimeler: Rezidiiel kret rezorpsiyonu, mental
foramen, digsiz mandibula, uyusuk cene sendromu, konik 1sinli
bilgisayarli tomografi
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INTRODUCTION

Residuel ridge resorption (RRR) begins within a couple
of months after tooth extraction and continues progressively
(Kovaci¢ et al., 2012; Al-Jabrah&Al-Shumailan, 2014).
The resorption rate in the mandible is more striking in
comparison to the maxilla (Tallgren, 1972; Al-Jabrah&Al-
Shumailan, 2014; Dekker et al., 2018). In the later stages
of resorption, up to 60% of the initial mandibular bone
substance is lost (Dekker et al., 2018). RRR is among the
primary causes of stability and retention loss in mandibular
complete dentures (Knezovié-Ziataric&Celebié, 2003; Al-
Jabrah&Al-Shumailan, 2014).

Tooth loss results in alveolar crest resorption, as well as
significant alterations in the height of the mandible and the
location of the mental foramen (Charalampakis et al., 2017).
Severe atrophy of the mandibular alveolar process, which
may cause the ridge to descend to the mental foramen, is
more common in geriatric patients wearing mandibular
dentures (Kale et al., 2010). The positioning of the mental
foramen nearby the residual ridge crest has frequently
been accompanied by the subjective pain and paresthesia
felt under mandibular dentures due to pressure on the
superficially located mental nerve (Murray, 1994; Narhi
et al., 1997). This sensory neuropathy of the mental nerve,
which is typically characterized by unilateral numbness
in the chin and lower lip, is called “numb chin syndrome”
(Rimmele et al., 2019).

Numb chin syndrome was first reported in 1830 by
Charles Bell as numbness of the left side of the lower lip
as a result of compression of mandibular metastasis on the
inferior alveolar nerve (Bell, 1830). This syndrome was
often referred to as “Vincent’s syndrome” after Vincent
reported this syndrome in 1896 as hypoesthesia and
anesthesia of the mental region following damage to the
mandible (Vincent, 1896). The term “numb chin syndrome”
was first adopted in 1963 by Calverley and Mohnac to
describe five cases (Calverley&Mohnac, 1963). Since then,
the term “numb chin syndrome” has been widely used to
describe this syndrome in most studies (Baskaran et al.,
2006; Yoshioka et al., 2009; Divya et al., 2010; Ryba et al.,
2010; Chapa et al., 2014; Smith et al., 2015; Rimmele et
al., 2019). Only a few studies have defined this condition
as “Vincent’s syndrome”, “mental neuropathy”, or “numb
lip syndrome” (Burt et al., 1992; Bar-Ziv&Slasky, 1997,
Laurencet et al., 2000).

The purpose of this study is to present a case of numb
chin syndrome with excessive mandibular RRR along with

clinical and radiological findings.

CASE PRESENTATION

A 61-year-old female patient, with the medical history of
acetylsalicylic acid allergy, was admitted to our clinic with
the complaints of tenderness, soreness, and intermittent
paresthesia in the right mandibular edentulous alveolar
ridge. The patient also reported wearing maxillary and
mandibular complete dentures for more than 15 years and

no control or maintenance therapy since then.

Intra-oral examination revealed severe resorption of the
edentulous mandibular alveolar ridge. Epulis fissuratum, a
benign fibrous connective tissue hyperplasia that develops
as a reactive lesion to chronic mechanical irritation caused
by a poorly fitting denture, was noted in the mandibular
vestibule in the immediate vicinity of the denture flange. A
residual root fragment on the lingual aspect of the alveolar

crest in the anterior region was also observed (Figure 1).

Figure 1. Intra-oral clinical view of the patient.

In panoramic radiograph, the right mental foramen
was noted to be close to the alveolar crest. A residual
root fragment was observed in the region of the extracted

mandibular right lateral tooth (Figure 2).
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Figure 2. Panoramic radiograph showing the right mental
foramen located close to the alveolar crest.

The cone beam computed tomography scan confirmed
severe atrophy of the mandible and exposure of the right
mental foramen at the top of the alveolar crest explaining the
cause of tenderness, soreness, and paresthesia complaints of
the patient (Figure 3).

Figure 3. Cone beam computed tomography images of a)
coronal, b) sagittal, ¢) axial planes, and d) 3D reconstruction.

Then the patient was referred to the department of oral
and maxillofacial surgery and department of prosthetic
dentistry with the diagnosis of numb chin syndrome for
surgical and prosthetic reconstruction of the severely
resorbed edentulous mandible.

DISCUSSION

Tooth loss triggers continuous RRR in the alveolar bone.
RRR is influenced by many systemic and local factors such as
age and gender, ethnic characteristics, racial miscegenation,
shape and size of neurocranium, head position, face biotype,
size of the teeth, general health, dictary habits, status
of edentulism, muscle forces, parafunctions, occlusion,
quality of dentures, environmental influences, and several
socioeconomic factors 2017).

(Charalampakis et al.,

However, the pathogenesis of RRR and the effect of these
factors on the RRR rate have not yet been fully elucidated
(Celebi¢ et al., 1993; Al-Jabrah&Al-Shumailan, 2014).

The bone loss severity is particularly correlated with aging,
with most studies reporting that the rate of resorption increases
with advancing age (Watanabe et al., 2007; Al-Jabrah&Al-
Shumailan, 2014; Charalampakis et al., 2017). Gender-related
differences are also considered important determinants of the
amount of bone resorption, and several studies showed that
women have significantly greater amount of mandibular RRR
than men (Zarb et al., 1990; Watanabe et al., 2007; Amorim et
al., 2008; Al-Jabrah&Al-Shumailan, 2014).

The duration of edentulism may be an influential
factor in RRR, and generally more mandibular bone loss is
observed with a long period of edentulism in comparison to
shorter periods (Charalampakis et al., 2017). In addition, the
duration of denture wearing was found to be directly related
to RRR between genders. Significantly greater RRR was
observed in women compared to men with respect to the
duration of complete denture wearing (Arifin et al., 2005;
Watanabe et al., 2007; Al-Jabrah& Al-Shumailan, 2014).

Bone loss in the edentulous mandible may be associated
with systemic diseases such as estrogen deficiency (Xie et
al., 1997; Al-Jabrah&Al-Shumailan, 2014). Experimental
studies demonstrated that, in contrast to the dentate
mandible, estrogen depletion contributes to a significant
bone mass loss in the edentulous mandible (Arifin et al.,
2005; Watanabe et al., 2007). However, one study reported
that the resorption of maxillary bone is connected with
denture-related local factors rather than systemic diseases
(Xie et al., 1997).

While the bone resorption process occurs very rapidly
in the first year following extraction and is progressive
throughout life, there is a great interindividual variation
in the resorption rate that may be influenced by several
nutritional and physiological factors (Tallgren, 1972; Nérhi
et al., 1997). In most patients, slowly progressive resorption
gives the mental nerves and vessels sufficient time to
show adaptation to the anatomical alterations in the mental
foramen region (Nérhi et al., 1997).

Numb chin syndrome is a sensory neuropathy associated
with altered sensation through the anatomical border of the
nerve and most frequently affects the mental nerve. Although
there are several studies reporting that the localization of
the mental foramen at the top of the residual ridge may
arouse problems in complete denture wearers, reports on
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the frequency of symptoms and signs related to numb chin
syndrome are scarce (Narhi et al., 1997).

Although numb chin syndrome is a rare condition, it has
essential clinical signs and symptoms. This syndrome in
generally emerges as unilateral numbness of the lips and chin,
and senses resembling local anesthesia are described by the
patients (Divya et al., 2010; Ryba et al., 2010; Chapa et al.,
2014). Despite the fact that the symptoms are mostly unilateral,
bilateral numbness has been reported in approximately 15% of
cases (Laurencet et al., 2000; Smith et al., 2015; Rimmele et al.,
2019). Furthermore, the sensory impairment is not restricted to
only hypoesthesia, but may also demonstrate as paresthesia,
dysesthesia or anesthesia with orofacial pain from mental
nerve compression (Smith et al., 2015; Rimmele et al., 2019).
Facial weakness and motor/taste disturbance are mostly absent,
and lip and tongue functions, namely movement and taste, may
appear to be normal (Bar-Ziv&Slasky, 1997; Laurencet et al.,
2000; Yoshioka et al., 2009; Ryba et al., 2010; Chapa et al.,
2014; Smith et al., 2015; Rimmele et al., 2019).

After tooth extraction, the cortical bone undergoes
greater resorption in the vestibular region and thin and low
alveolar crests are observed on radiographs. In edentulous
patients, the only radiographic landmarks remaining in the
mandibular corpus are the mandibular superior and inferior
borders and the mental foramen (Celebi¢ et al., 1993). In
the case of severe mandibular atrophy, the height of the
bone between the alveolar crest and the mental nerve is
very narrow, and patients may experience pain as a result
of the pressure applied to this area (Kadioglu et al., 2014).
In several studies, panoramic radiography was primarily
preferred for the evaluation of the mandibular bone and
mental nerve region (Arifin et al., 2005; Al-Jabrah&Al-
Shumailan, 2014; Smith et al., 2015).

Numb chin syndrome frequently has a dental origin
including iatrogenic causes, which may lead to injury to the
nerves of the ramus and hypoesthesia, such as mandibular
trauma, nerve damage due to extraction, mandibular surgery,
ill-fitting dentures, and implants (Bar-Ziv&Slasky, 1997;
Divya et al., 2010; Chapa et al., 2014). Other causes include
tumors, radiotherapy, osteomyelitis, and dental abscess (Bar-
Ziv&Slasky, 1997; Divya et al., 2010; Ryba et al., 2010;
Chapa et al., 2014). Additionally, systemic diseases such as
diabetes mellitus or disorders such as multiple sclerosis may
cause nerve damage and neuropathies. Moreover, similar
findings of chin numbness have been correlated with multiple
sclerosis, which typically involves several cranial nerves
together with the mandibular nerve (Colella et al., 2009;

Chapa et al., 2014). Apart from these reasons, if numbness
symptoms without an obvious source are present, consultation
with a specialist should be considered (Chapa et al., 2014).

As mentioned earlier, the origin of numbness is based on
the various conditions, and a more in-depth imaging with
computed tomography, cone beam computed tomography or
magnetic resonance imaging techniques may be necessary
for differential diagnosis (Smith et al., 2015). In addition, if
facial sensory symptoms spread beyond the distribution area
of the mental nerve, an electromyogram may contribute to
broader assessment of trigeminal nerve dysfunction. More
advanced evaluation with serological tests may be required
for evaluation of inflammatory or infectious etiologies such
as diabetes, Sjogren’s syndrome, sarcoidosis, amyloidosis,
and Lyme disease in isolated trigeminal neuropathy
cases predominantly affecting the mandibular branch
(Smith&Cutrer, 2011; Smith et al., 2015).

Numb chin syndrome, which is a result of RRR in

edentulous mandible, often presents with symptoms
mimicking Tic Douloureux and is manifested by sudden,
severe, and sharp pain of short duration (Baskaran et al.,
2006; Chapa et al., 2014). On closer consideration, it will be
noticed that pain arises with functional loading of the denture
and mastication stresses, and simulated symptoms may be

induced by digital pressure on the mental foramen area.

Our case was a 6l-year-old female patient with

tenderness, soreness, and intermittent paresthesia
complaints on the right mandibular alveolar ridge. Clinical
and radiological examinations revealed that the complaints
were related to the pressure of the denture on the exposed

mental foramen.

CONCLUSION

The bone loss severity and the high incidence of RRR are
associated with osteoporosis, increase with advancing age,
and favour the female sex for predisposition. In the edentulous
mandible, the mental nerve becomes prone to damage due to
close location of the mental foramina to the alveolar crest as a
result of RRR. Chronic compression on the mental nerve may
result in subjective pain and paresthesia in the mental nerve
region under mandibular dentures. Radiographic examinations
should be considered as an integral part of diagnosis and

prosthetic treatment planning in edentulous patients with RRR.
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REVIEW / DERLEME

Dis Eti Olugu Kani ve Tibbi Diagnostik Degeri

Gingival Crevicular Blood and its Medical Diagnostic Value

Hasan HATIPOGLU

(0Y7

Dis hekimligi kapsadigi alan nedeniyle bir¢ok tip dali ile
birlikte ¢alismay1 zorunlu kilmaktadir. Bu iliskinin bir diger 6nemi
dental tedavilerde tibbi ortak noktalarmin bulunmasidir. Birgok
oral ve sistemik tablo c¢ift yonlii bir iliski icerisindedir. Hastalar
bazen durumlan ile ilgili yeterli bilgiye sahip olmayabilirler
veya hastaliklar1 teshis edilmemis olabilir. Ozellikle bazi
sistemik hastaliklarin mevcudiyeti dental tedavinin modifiye
edilmesini gerektirebilir. Uygulamada, muayenede bilinen bazi
onemli hastalik parametreleri Olglilmeye ¢alisilmaktadir. Bu
acidan bakildiginda dis eti olugu kanit bu konuda goreceli olarak
¢alisilmus bir parametredir. Dis eti olugu kan1 6zellikle periodontal
hastaligi1 bulunanlarda rutin muayene sirasinda goriilebilmektedir.
Girisimsel olmayan yollarla elde edilen bu kanin muayenede bazi
testlere imkan verdigi gosterilmistir.

Bu geleneksel derlemede dis eti olugu kani ve tibbi diagnostik
degeri tartisilacaktir.

Anahtar Kelimeler: Teshis, kan, periodontal hastalik

ABSTRACT

Dentistry makes it compulsory to work with many medical
branches due to the area it covers. Another important aspect of
this relationship is finding common points in treatments. Many
oral and systemic disease/circumstances are in a bidirectional
relationship. Patients sometimes do not have enough information
about their condition or their disease may not be diagnosed.
Particularly, the presence of certain systemic diseases may require
modification of dental treatment. In practice, some known major
disease parameters are tried to measure in the dental office. From
this point of view, gingival crevicular blood is relatively studied
in this regard. Gingival crevicular blood is seen during routine
examination, especially in those with periodontal disease. It has
been shown that this blood, which is obtained by non-invasive
methods, allows some tests in the office.

In this traditional review, gingival crevicular blood and its
diagnostic value will be discussed.

Keywords: Diagnosis, blood, periodontal diseases
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Dis hekimligi ilgi alan1 nedeniyle bazi tibbi durumlar ile
sikt iliski igersindedir. Ozellikle son yillarda birgok sistemik
rahatsizlik periodontal hastaliklar ile olan olas1 iligkileri
nedeniyle arastirma konusu olmustur. Kardiyovaskiiler
rahatsizliklar (Nazir, 2017; Kim & Amar, 2006), olumsuz
hamilelik sonuglart (Nazir, 2017; Kim & Amar, 2006),
diyabet [Diabetes Mellitus-(DM)] (Nazir, 2017; Kim &
Amar, 2006), metabolik sendrom (Hatipoglu ve ark.,
2015), respiratuar hastaliklar (Nazir, 2017), kronik bobrek
rahatsizlig1 (Nazir, 2017), osteoporoz (Kim & Amar, 2006),
romatoid artrit (Nazir, 2017), bilissel bozukluklar (Nazir,
2017) ve kanser (Nazir, 2017) periodontal hastaliklar ile
iligkilendirilmistir.

Patogenezi ve komplikasyonlar1 en 1iyi bilinen
rahatsizliklardan biri DM’tur. DM, komplikasyonlar1 ile
yasam Kkalitesini etkileyen, uzun Omirliligi ve tedavi
maliyetleri bakimindan karsimiza ¢ikan Onemli bir
rahatsizliktir. DM, hiperglisemi ile karakterize bir grup
metabolik bozuklugu tanimlamaktadir. Basit olarak diyabet
tirleri tip 1, tip 2 ve gestasyonel (gebelik) diyabet olarak
tanimlanabilir (Casanova ve ark., 2014). Periodontal hastalik
diyabetin bir komplikasyonu olarak kabul edilmektedir
(Loe, 1993). DM’un oral kavitede artmis bir periodontitis
riski olusturdugu belirtilmektedir (Casanova ve ark., 2014).
Genelde incelenen tip 2 diyabet olsa da tip 1 diyabetin
artmig periodontal hastalik riski tasidigi ileri stiriilmektedir
(Casanova ve ark., 2014). DM ve periodontal hastaliklarin
¢ift yonlii bir iligki ortaya koydugu belirtilmektedir (Stanko
& lIzakovicova Holla, 2014; Preshaw ve ark., 2012).
Dolayistyla bu klinik tablolarin kontrol altinda olmasi, tibbi
ve dental tedaviler acisindan dogru bir yaklasim olacaktir.
Ek olarak, periodontitisli hastalardka DM prevalansi
periodontal olarak saglikli bireylere goére daha yiiksektir
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(Beikler ve ark., 2002). Periodontal hastaliktan kaynaklanan
¢oziilmeyen kronik enflamasyonun DM’un kontroliini
etkileyebilecegini belirtmek gerekir (Chapple ve ark.,
2013). Bu nedenle oral sagligin DM hastalik yonetiminin
bir pargast olarak goriilmesi gerektigi vurgulanmigtir
(Preshaw ve ark., 2012). Dis eti olugu sivist (DOS) ve
tikiiriikte DM hastalarinda DM olmayanlara gore artmis
konsantrasyonlarda farkli tip sitokinlerin tespit edildigi
bildirilmistir (Chapple ve ark., 2013).

hastaliklar kisaca iki ana formda
izlenmektedir. Gingivitis, sadece dis etinin etkilendigi bir
klinik tablo olarak karsimiza c¢ikar. Periodontitis ise dis
eti yaninda dis destek dokularmin (periodontal ligament
ve alveoler kemik yapisi) da etkilenmesi ile agiklanabilir
(Pihlstrom ve ark., 2005; Kinane ve ark., 2017, Caton ve
ark.,2018). Mikrobiyal dental plak periodontal hastaliklarin
baslamas1 ve ilerlemesi i¢in gerekmektedir (Pihlstrom
ve ark, 2005; Wolf ve ark., 1994). Ancak bunun yaninda
hassas bir konaga da ihtiya¢ vardir (Pihlstrom ve ark.,
2005; Kinane ve ark., 2017). Klinik periodontal sagliga etki
eden faktorler kisaca su sekilde siralanabilir; Mikrobiyal
dental plak (sub-, supra-) yapisi, konak ile ilgili faktorler

ve g¢evresel faktorler (sigara kullanimi vb.)’dir (Lang &

Periodontal

Bartold, 2018). Klinik a¢idan bozulmamig/azalmamis
periodonsiyumda sondlamada kanama, eritem, Odem,
atasman ve kemik kayb1 izlenmez (Chapple ve ark., 2018).
Yapilan degerlendirmelerde sondlamada kanamanin mevcut
dis eti enflamasyonunu tespit etmek adina giivenilir bir
metot oldugu ortaya konulmustur (de Souza ve ark., 2003).
Ozellikle periodontitise sahip bireylerde cep epitelinin
inceldigi  ve goriildigi  belirtilmistir
(Davenport ve ark., 1982). Bu da klinik agidan sondlamada

ilsere alanlar

kanama ile karakterize bir tablonun ortaya c¢ikmasin

saglamaktadir.
Periodontal hastalik tablolart gecici bakteriyemi
nedeniyle olusan metastatik enfeksiyon, bakterilerce

gergeklestirilen immiinolojik hasar ile meydana gelen

metastatik  enflamasyon ve mikrobiyal toksinlerin
olusturdugu metastatik hasar yapabilmektedir (Thoden van
Velzen ve ark., 1984). Ote yandan periodontal dokularda
iiretilen proenflamatuar sitokinlerin yine genel dolasima

karisabilecegi belirtilmistir (Page, 1998).

Dis hekimligi tedavileri agisindan disiiniildiigiinde,
hastalarin varsa sistemik hastaliklarinin ne ve hangi asamada
oldugunu sorgulanmas1 gerekmektedir. Ozellikle mevcut
DM hastalariin kan degerlerinin bilinmesi gerek hastalik,
gerekse de periodontal tedavi seyri bakimindan degerli

bilgiler vermektedir. Stabil olan bir hasta ile degerleri
olduk¢a yiiksek seyreden hastalarda tedavi stratejisi
acisindan farkli yaklasimlarin olmast kaginilmazdir. Yine
teshis edilmemis DM hastasi ile dental klinikte karsilasma
olasilig1 yiiksektir.

Glukoz, kanda [a-Eski metotlar: (A:Indirgeyici metotlar
ile B:Yogunlastirici metot); b-Yeni enzimatik metotlar
(hekzokinaz, glukoz oksidaz, glukoz dehidrojenaz);
c-Glukometrede (glukoz oksidaz, glukoz dehidrojenaz,
hekzokinaz)], interstitisyel sivida, idrarda, serebrospinal
stvida, assitik ve pleural sivida tespit edilebilmektedir
(Kubihal ve ark., 2021). DM acisindan muayenehanede
gergeklestirilebilecek testler giindemdedir. Gliniimiizde evde
ve muayenchanede hasta basi olarak gergeklestirilebilecek
DM hastalart i¢in mevcut
rahatsizliklarinin takibi agisindan siklikla kullanilmaktadir.
Bu testlerin evde kullanabilirligi son yillarda teknolojik

gelismelerin 1g1ginda 6nemli bir konuma yiikselmistir.

testler olup, hastalarca

Bu acidan disiiniildiigiinde kanin yaninda oral kavitede
tikiirik ve DOS temelli testlerin arastirildigini sdylemek
miimkiindiir (Javaid ve ark., 2016; Carmagnola ve ark.,
2012; Yamaguchi ve ark., 2004; Herman ve ark., 2015).

Literatiir incelendiginde bu amagla &zellikle “Dis Eti
Olugu Kani (DOK)’nin DM ile iliskilendirildigi ve siklikla
calisildigr goriilmektedir. DM’un yaygin olusu ve klinikte
komplikasyon olusturma potansiyelinin olmasi nedeniyle bu
tarz arastirmalarda siklikla c¢alisilmistir. Teshisi konulmus
ve konulmamuis kisilerin DM parametrelerinin incelenmesi
klinik agidan yararlidir. Dis hekiminin bilinen vakalarin yant
sira teshisi konulmamis kisilerde anahtar rol oynayabilecegi
disiiniilmelidir.

Bu derlemenin amaci bu alanda yapilmis calismalari

inceleyerek bu uygulamanm  klinikteki yerini ve

kullanilabilirligini tartismaktir.

Dis Eti Olugu Kami ve DM ile ilgili Diagnostik Calismalar

Rutin muayenede periodontal hastaliga sahip bireylerde
sondlamada kanama ek bir ¢aba sarf etmeden kendiliginden
olusabilmektedir (Sekil-1). DOK ile arastirma yapilmasinin
nedeni bu teknigin giivenli, gerceklestirilmesi kolay
ve hasta tarafindan iyi bir sekilde tolere edilmesinden
kaynaklanmaktadir (Beikler ve ark., 2002). Vendz kan
(VK)’dan alinan 6rneklerin laboratuvarda degerlendirilmesi
giiniimiizde altin standart olarak goriilmektedir. Ozellikle
son yillarda tip alanindaki gelismeler, evde uygulanabilir
testlerin kullanabilirligini ciddi anlamda artirmistir. Testlerin
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6l¢tim degerleri laboratuvar cihazlar ile karsilagtirildiginda
oldukga basarili bir performans ortaya koymaktadir. Ev-
ofislerde kullanim alan1 bulan bu cihazlarda referans
laboratuvar degerlerine gore +£% 15°lik bir sapmanin kabul
edilebilir oldugu goriisii hakimdir (Consensus Statement on
self-monitoring of blood glucose, 1987).

DOK konusunda ilk ¢aligmalardan biri Parker ve ark.
(1993) tarafindan gerceklestirilmistir. Elli DM u olan hasta
calismaya dahil edilmistir. Hastalardan DOK, parmak
ucu—kapiller kan (PUK) &rnekleri ve VK o&rnekleri elde
edilmistir. DOK ve PUK ayn1 cihazda degerlendirilirken,
VK icin
degerlendirme yapilmigtir. Calisma sonunda DOK ve PUK

laboratuvarda  glikoz  analizatoriinde
arasinda degerlerin benzer oldugu ve birbirinin yerine

kullanilabilecegi belirtilmistir (Parker ve ark., 1993).

Otuz iki DM olmayan hasta ile on iic DM’ u bulunan
orta ve siddetli periodontitise sahip bireylerin dahil edildigi
diger bir c¢aligmada st anterior dislerde periodontal
sondlama neticesinde izlenen DOK ve kontrol olarak
PUK elde edilmistir. Yapilan degerlendirmelerde hasta igi
degerlendirmelerde olumlu bir iligki gézlenmistir (Beikler
ve ark., 2002). Yine bagka bir ¢aligmada tip 2 DM olan ve
olmayan bireylerde bir dnceki galisma ile paralel sonuglar
elde edilmistir (Khader ve ark., 2006). Ancak bu ¢alismay1
gerceklestiren arastirmacilar yeterli miktarda DOK 6rnegi
almanin her zaman miimkiin olmadigin1 ve bu yilizden klinik
acidan uygulamanin smirli olabilecegini bildirmislerdir.
Akilda tutulmasi gereken bir nokta da kontaminasyondur.
Plak, DOS ve debrisin 6rneklemeyi etkileyebilecek hususlar
olarak goze carpmistir (Khader ve ark., 2006). Ote yandan
bagka bir incelemede DOK farkl1 6zellikleri olan iki ¢aligma
grubundan elde edilmistir. Sondlamada kanamanin yogun
oldugu ve cep derinligi esas alinan bolgelerden elde edilen
DOK ornekleri birinci grubu olustururken, ikinci grup
DOK’nin az veya hi¢ izlenmedigi alanlardan elde edilmistir.
Bu gruplarda PUK’da elde edilmis olup glukometrede
degerlendirilmistir. Calisma sonucuna gore yogun dis eti
kanamasinin oldugu bdlgeden edilen DOK’nin (gingival
marjine veya dise dokunma olmadigi durumlarda) glukoz
tespiti icin yeterli oldugu gosterilmistir. Bu ¢alismada dikkat
ceken hususlar bulunmaktadir. Ornegin arastiricilar >4 mm
tizerindeki cep derinliginde istenilen miktarda DOK’na
ulagsmalarinin kolay oldugunu ancak cep derinligi < 3 mm
olanlarda yeterli miktarda kani elde etmek i¢in li¢ veya daha
fazla sondlamaya gereksinim duyuldugunu belirtmislerdir
(Strauss ve ark., 2009). Benzer gruplarin olusturuldugu

ve benzer sonuglar ortaya koyan arastirmalara rastlamak
miimkiindiir (Waghmare ve ark., 2011).

Yine 70 hastanin (35 DM olan ve 35 DM olmayan)
gingival indeks ve cep derinliginin de es zamanli olarak
degerlendirildigi alanlarda DOK, kontrol amagli olarak
da VK elde edilmistir. Caligmada orta siddetli gingivitis
ve periodontitis hastalar1 degerlendirmeye alinmstir.
Bu hastalarda gingival skor hesaplanmigtir. Yapilan
degerlendirmede DOK ve VK arasinda onemli bir fark
izlenmemistir (Bhavsar ve ark., 2016). Bu yontemin bilinen
DM hastalarin takibi ve durumunu bilmeyen kisiler icin
erken tani araci olarak kullanilabilecegi belirtilmistir. Benzer
sekilde gerceklestirilen ¢aligmalarda DOK’nin glukometrik
degerlendirmelerde kullanilabilecegi belirtilmistir (Kaur ve
ark., 2013; Parihar ve ark., 2016; Singh ve ark., 2019; Sande
ve ark., 2020). DM hastalar1 ile DOK ve PUK‘nin elde
edildigi incelemelerde benzer sonuglar ortaya koyulmustur
(Rajesh ve ark., 2016; Rapone ve ark., 2020).

Strauss ve ark. (2012) tarafindan gerceklestirilen
calismada kan glukoz degerlerinin yaninda HbAlc
(glikolize hemoglobin) degerlerine de bakilmistir. Yazarlar
bazi analizlerinde yeterli miktarda kan o6rnegi (18/120)
elde edemediklerini ve oOnlemlerin alinmasina ragmen
kontaminasyonun Oniine gegilemedigini belirtmislerdir.
Ancak yine de DOK’nda hastalarin bir boliimiinde HbAlc
degerlerinin saptanabilecegi belirtilmistir (Strauss ve ark.,
2012). Benzer olarak ayni grubun arastirmasinda HblAc
degerlerinin incelenen orneklemin yaklasik yarisinda
yiiksek ¢iktigmi ve prediyabet-diyabet aralik degerleri
ortaya koydugunu gosterilmistir (Strauss ve ark., 2015).
HblAc seviyelerinin degerlendirildigi baska bir ¢calismada,
DOK ile yapilan degerlendirmelerin iyi tolere edildigi, bu
uygulamanin hastalar i¢in uygun ve kabul edilebilir oldugu
ve dis hekimlerinin DM taramasi yapmasi i¢in uygun zaman
sagladigr ve sorumluluk engellerini azalttigi belirtilmistir
(Rosedale & Strauss, 2012). Altmis hastada (18 DM olan ve
42 DM olmayan) orta-giddetli periodontitisi olan bireylerde
glukoz ve HblAc degerlerine DOK ve PUK vasitasiyla
bakilmistir. Rutin periodontal muayeneden elde edilen
orneklerde kan glukoz ve HbA 1¢ seviyelerinin analizlere izin
verdigi goriilmistiir (Wu ve ark., 2021). HbAlc degerlerini
DOK vasitastyla 6lgmeyi amaglayan yiliksek basingli sivi
kromatografisi [High-Pressure Liquid Chromatography —
(HPLC)] yontemi ile de basarili sonuclar elde edilmis olup,
dental ofiste DM taramasi i¢in kullanilabilecegi belirtilmistir
(Pesce ve ark., 2015).
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DM olan ve DM olmayan bireylerde gergeklestirilen
baska degerlendirmelerde ise, DOK ve PUK elde edilmistir.
Sonu¢ olarak arastiricilar DOK’nin  rutin  periodontal
muayene sirasinda DM taramasinda girigsimsel olmayan bir
tan1 aract olarak kullanilabilecegini gostermislerdir (Shetty
ve ark., 2013; Gupta ve ark., 2014). Buna karsin benzer bir
poptilasyonda benzer bir yontem ile (DOK ve PUK) yapilan
bir ¢alismada DOK ’nin, periodontal muayene sirasinda kan
glukozunu tayin etmek i¢in kullanilamayacagi belirtilmistir
(Debnath ve ark., 2015).

Orta siddetli periodontitisi bulunan 30 hastadan DOK
ve PUK ornekleri almmistir. Yapilan degerlendirmelerde
PUK ile DOK arasinda istatistiksel agidan onemli bir
korelasyon izlendigi bildirilmistir (Sibyl ve ark., 2017).
Yine sondlamada kanamasi olan gingivitis ve periodontitis
hastalarinda yapilan degerlendirmede, gingival kanama
indeksi-periodontal hastalik indeksi ve cep derinliginin
yan1 sira DOK ve PUK elde edilmistir. Bu degerlendirmeler
ile DOK’nin rutin periodontal muayene sirasinda kan
glukozunu tarama kaynagi olarak kullanilabilecegi sonucuna
vartlmistir (Gaikwad ve ark., 2013). Baska caligmalarda
benzer sonuglar elde edilmistir (Datta & Devaraj, 2015;
Dwivedi ve ark., 2014).

Kronik periodontitis (KP) bulunan DM olan ve DM
olmayan hastalarda, laboratuarda aglik kan sekeri (AKS)
degerlerine ve glukometre ile DOK ve PUK degerlerine
bakilmistir. Aragtirma sonunda DOK-PUK ve DOK-
AKS olgtimleri arasinda bir uyum gozlenmemistir. DOK
ile yapilan degerlendirmelerde tedavi edilmeyen KP
hastalarinda ofiste kan glukozunun degerlendirilmesinin
uygun olmayabilecegi belirtilmistir (intaranonvilai ve ark.,
2016). Bir diger ¢alismada DM olan ve KP’i bulunan 50
kisiden a¢lik VK 6rnegi alinmistir. Bu 6rnekler laboratuvarda
degerlendirilmistir. Periodontal muayene sonrasinda olugan
kanama ile DOK ve ardindan PUK elde edilmistir. Bu
ornekler de glukometrede degerlendirilmisti. DOK ile
VK arasinda istatistiksel agidan bir iligki saptanmis olup,
diyabetik hastalarda DOK’nin kan glukoz seviyelerini analiz
etmek icin kullanilabilecegi belirtilmistir (Penmetsa ve ark.,
2016). Baska bir incelemede gingivitis ve periodontitisi
bulunan bireylerde aglik durumunda DOK ve PUK alinmis
ardindan postprandial olarak Ol¢timler tekrarlanmustir.
Aclik DOK ve PUK degerlerinde istatistiksel agidan bir
fark gozlenmezken, postprandial olarak istatistiksel olarak
bir fark izlenmistir (Jain ve ark., 2015). Benzer yontem ile
gerceklestirilmis baska bir incelemede aclik ve postprandial
Olgtimler arasinda periodontitis olan bireylerde DOK ve

PUK‘nda herhangi bir istatistiksel farklilik izlenmemistir
(Satyanarayan ve ark., 2017). Sonuglara gore periodontal
muayene de toplanan DOK’nin glukometrik analizi igin
uygun ve ofiste kullanilacak bir prosediir olabilecegi
belirtilmistir (Satyanarayan ve ark., 2017; Shylaja ve
ark., 2016). Sharma ve ark. (Sharma ve ark.,2018) orta ve
siddetli periodontitise sahip bireylerde periodontal tedavi
oncesinden DOK ve PUK &rnekleri almislardir. Ardindan
bireylere faz-1 tedavisini uygulamslardir. islemden 45 giin
sonra Ornekler tekrar edilmistir. Sonu¢lar DOK ve PUK
degerlerinin DM hakkinda degerli fikirler verebilecegini
gostermistir.

- Dental Plak

-2 DOK
DOS

Sekil 1. DOK, DOS ve dental plagin sematik goriinimii

Caligmalarda 6rmek alma alaninda standardizasyon
acisindan ve dis tas1 varligt ve tiikiirik bulasmasini 6nlemek
adma bazi etmenlerin géz Oniinde tutuldugu gortilmektedir.
Bolgenin yapisi diistiniildiigiinde dis eti olugu bolgesinde sub —
ve supragingival plak, DOS ve dis tasi gibi eklentilerin oldugu
bilinmektedir (Sekil 1). Bu anlamda DOK’nin elde edilmesi
Oncesinde supragingival dis taslarinin uzaklastirildigini (Parker
ve ark., 1993), gazli bez, pamuk rulo gibi araglar ile bolgenin
tiikiiriik kontaminasyonuna kars1 yalitildig1 ve hava — su spreyi
ile bolgenin kurutuldugu (Beikler ve ark., 2002; Parker ve ark.,
1993; Khader ve ark., 2006; Waghmare ve ark., 2011; Bhavsar
ve ark., 2016; Kaur ve ark., 2013) goriilmektedir. Caligmalarda
stipiirasyon izlenen alanlarin degerlendirmeye dahil edilmedigi
(Beikler ve ark., 2002; Khader ve ark., 2006) ve tiikiirtik ile
kontaminasyonu engellemek ve kolay ulasim adina maksiller
anterior bolgenin orneklemede tercih edildigi goriilmektedir
(Beikler ve ark., 2002, Khader ve ark., 2006; Strauss ve ark.,
2009; Waghmare ve ark., 2011, Datta & Devaraj, 2015). Ancak

literatiirde maksiller anterior bolge yerine enflamasyonun
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en fazla izlendigi alandan &rnekleme isleminin yapildigim
gormekde miimkiindiir (Bhavsar ve ark., 2016). Ote yandan
tikkiirik ~ kontaminasyonunu
adina cihazlara ornek aktarmmn farkli metotla yapildig:

calismalarda engellemek
goriilmektedir. Bu amagla Ornek aktarimmimn pipet-sirmga
(Parker ve ark., 1993; Waghmare ve ark., 2011; Penmetsa ve
ark., 2016; Suneetha & Rambabu, 2012), cihazin kendi test
stripi (Beikler ve ark., 2002; Khader ve ark., 2006; Strauss
ve ark., 2009; Bhavsar ve ark., 2016, Banerjee ve ark., 2017),
kiiciik kapiller tiip (Shetty ve ark., 2013) ile gergeklestirildigi
goriilmektedir. Bir bagka dikkat edilen husus da 6rneklerin elde
edilen alanlarin cep derinligi agisindan belli bash 6zelliklere
sahip oldugudur. Bu amagla >3 mm ve <3 mm olan gruplarin
olusturuldugu (Wagmare ve ark., 2011), {ist ¢cene anterior
bolgede > 5 mm {izerinde cep olan bolgeler (Gupta ve ark.,
2014) ile cep derinligi >4 mm ve klinik atagman kaybinin >3
mm olan vakalarin (Singh ve ark., 2019) degerlendirmeye
alindig1 goriilmektedir. Ornekleme alaninda istenilen kan
miktari elde edilene kadar sondlamaya devam eden literatiir
verisine de rastlamak miimkiindiir (Sarlati ve ark., 2010).

SONUC

Muayenehanede-evde  gergeklestirilen hasta  basi
6l¢timleri ile kisinin dzellikle DM durumu hakkinda saglik
uygulayicisina ve hastaya degerli bilgiler vermektedir. Yine
teshis konulmamis DM bulunan kisilerde bu ydntemin
sistemik teshis acisindan degerli bilgiler ortaya koyabilecegi
diistintilmelidir. DOK ile yapilan calismalar genel olarak
birbiri ile benzerlikler tagimaktadir. Genel olarak aralarinda
cok kiiclik farkliliklar vardir. Bu da bu derleme yazimini
zorlastirilmistir. Ancak halen yontem bakimindan dikkat
edilmesi gereken hususlar bulunmaktadir. Ofiste kullanilan
bu tarz cihazlarin sadece glukoz degil, yakin zamanda farkl
biyokimyasal parametrelerin de 6lgiilebildigi cihazlarin da
gelistirilebilecegi ve kullanima sokulacagi diisiiniilmelidir.

Bu konu yapilacak ileri diizeydeki caligmalara agiktir.

Tesekkiir: Yok.

Cikar catismasi: Calismanin herhangi bir kisi ve kurumla
¢ikar ¢atigsmasit bulunmamaktadir.
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REVIEW /DERLEME

Temporomandibular Rahatsizliklarin Tedavisinde Botulinum Toksin

Kullanimi

Use of Botulinum Toxin in the Treatment of Temporomandibular Disorders

Hatice Banu UYSAL OZEL' , Yilmaz Umut ASLAN? | Erkan SANCAKLI?
oz ABSTRACT
Temporomandibular rahatsizliklar (TMR), Temporomandibular disorder (TMD) is a term used to

temporomandibular eklemler, ¢igneme kaslart ve tim
iliskili dokular1 kapsayan bir grup rahatsizlik olarak
tanimlanmistir. TMR’1 olan hastalarda eklem ve ¢igneme
kaslarinda hassasiyet ve agri, agiz agmada kisitlilik, eklem
sesleri gibi semptomlar goriilii. TMR tedavisi genellikle
multidisipliner yaklasim gerektirir. Tedavide oncelik geri
doniistimsiiz etkileri olmayan konservatif tedavi secenekleri
olmalidir. Giiniimiizde bu tedavi segeneklerinden biri olan
Botulinum toksin (BoNT) uygulanmasi dis hekimliginin
bircok alaniyla birlikte c¢esitli TMR tedavisinde de
kullanilmaktadir. BoNT, néromuskiiler kavsakta asetilkolin
salimimini inhibe eden ve hedef kasta kontraksiyonu
engelleyen bir norotoksindir. TMR tedavisinde BoNT,
cesitli temporomandibular hastalik ve semptomlara yol
acan kas gerginligini azaltmak amaciyla uygulanmaktadir.
Bu derlemede, BoNT’in TMR tedavisindeki yeri, uygulama
teknigi ve semptomlar {iizerindeki etkisi literatiirdeki
calismalar 151¢1nda degerlendirilmektedir.

Anahtar Kelimeler: Temporomandibular rahatsizliklar,
botulinum toksin, bruksizm, orofasiyal agri, anterior disk
dislokasyonu
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describe disorders that involve the temporomandibular joint,
the masticatory muscles and associated structures. Patients with
TMD have symptoms such as tenderness and pain in the joints
and masticatory muscles, limitation in mouth opening, and joint
sounds. TMD treatment usually requires a multidisciplinary
approach and reversible conservative treatment options should
be the first choice. Botulinum toxin (BoNT) injection, which is
one of these treatment options, is used in many areas of dentistry,
as well as in various TMD treatments. BoNT is a neurotoxin that
inhibits the release of acetylcholine at the neuromuscular junction
and inhibits contraction of the target muscle. In the treatment
of TMD, BoNT is applied to reduce muscle tension that causes
various temporomandibular diseases and symptoms. In this review,
the place of BoNT injection in TMD treatment, its application
technique and its effect on symptoms are evaluated in the light of
literature.

Keywords: Temporomandibular disorder, botulinum toxin,
bruxism, orofacial pain, anterior disc dislocation.

GIRIS

Temporomandibular eklem (TME), temporal kemigin
fossa mandibularisi (glenoid fossa) ve mandibula kondili
ile bunlarin arasinda yer alan eklem diskinin olusturdugu,
ginglimoartroidal tiirde bir eklemdir. Eklemi g¢evreleyen
fibroz kapsiil etrafinda mandibulanin asir1  protruziv,
retruziv veya lateral hareketlerine engel olan sinirlandirici
ve koruyucu ligamanlar bulunmaktadir. Diskin anterior
kismina lateral pterygoid kasin superior lifleri yapisir.
Superior lateral pterygoid kas fonksiyon sirasinda diski
one ve ige c¢eker, yalnizca mandibular kapanma ve kuvvet
uygulamalari sirasinda elevator kaslarla birlikte ¢alistiginda
aktif olur. Posteriorda ise disk kendini kondil iizerinde
geriye ceken, elastik liflerden olusan superior retrodiskal
laminayla timpanik plaga, kollajen liflerden olusan
inferior retrodiskal laminayla kondilin artikiiler yiizeyinin


https://orcid.org/0000-0003-1382-9670
https://orcid.org/0000-0003-0500-7546
https://orcid.org/0000-0002-5383-5314

48 Upsal Ozel et al.
Temporomandibular rahatsizliklarda botulinum toksini

European Journal of Research in Dentistry 2022; 6 (1): 47-58

posterioruna baglanir. Bu yapilarin disinda TME, ¢enenin
rotasyon, translasyon ve lateral hareketlerini saglayan
cigneme kaslar1 ve suprahiyoid kaslar ile de etkilesim
halindedir (Okeson, 2015) (Sekil 1).

Sekil 1. AKL: Anterior kapsiiler ligament, AY: Artikiiler yiizey,
SEK: Superior eklem kavitesi, SRL: Superior retrodiskal
ligament, IEK: inferior eklem kavitesi, RD: Retrodiskal dokular,
IRL: inferior retrodiskal ligament, SLP: Superior lateral pterigoid
kas, AKL: Anterior kapsiiler ligament, ILP: Inferior lateral
pterigoid kas (Yengin, 2000).

Botulinum Toksin Tarihgesi

Gram pozitif, basilli, sporlu ve anaerobik bir bakteri
olan Clostridium botulinum bakterisi, botulinum toksin
proteininin 8 farkli serotipini (A, B, Ca, CB, D, E, F ve G)
iiretir. Tiim serotipler birbirine benzer yapiya sahiptir, agir
ve hafif zincirler distilfit bagi ile baglanmistir. Bu serotipler
icinde CP disinda diger 7 serotip ndrotoksindir. Botulinum
toksin — A (BoNT-A) en potent olan ve en ¢ok kullanilan
tiptir. Hiperaktif kaslara verilmesiyle kaslarda belirli siire
paralizi olusturur, bu siire doza bagli olarak degisiklik
gosterir (Majid, 2010).

Ilk kez 1820’de Alman fizik¢i J. Kerner’in, bir gida
intoksikasyonunun ¢izgili kaslarda paraliziye neden
oldugunu fark etmesiyle kesfedilmistir (Erbguth &
Naumann, 1999). 1870 yilinda Alman Hekim Miiller,
bu intoksikasyonun sosis kaynakli oldugunu bulmus
ve bu tabloya Latince sosis kelimesinden tiiretilmis
“Botulizm”adin1 vermistir. 1895’te Emile Pierre van
Ermengem Clostridium botulinumu izole etmis, 1946°da
Schantz kristalize botulinum toksin formunu elde etmistir.
1949’da Burgen tarafindan BoNT’in presinaptik asetilkolin
(Ach) inhibisyonunda rol oynadigt kesfedilmis bu da
BoNT’in klinik olarak uygulanmasinin temelinin atilmasin
saglamistir (Burgen, 1949; Kocaelli ve ark.,2012). 1980°de
ilk olarak Scott tarafindan sasilik tedavisinde kullanilmistir

(Scott,1981). 1989°’da ise 12 yasindan biiyiiklerde tedavi

amagli kullanimi i¢in FDA onayi alinmistir (Mahajan &
Brubaker, 2007).

Daha
blefarospazmi olan bir hastayr tedavi ederlerken BoNT

sonraki yillarda Carruthers ve Carruthers,
kullanimin, glabellar bodlgede mimikleri kontrol eden
kaslar1 gevsettigi sonucunu rapor etmislerdir (Carruthers
& Carruthers,1992). Bu gelismelerle BoNT’in kullanim
alani; oftalmolojik ve norolojik (fasiyal spazmlar, servikal
ve ckstremital distoniler) bozukluklarin tedavisine
genisletilmis, esas olarak iskelet kaslarinin uygunsuz veya
asir1  kasilmalarini rahatlatmak amaciyla kullanilmaya

baslanmistir (Kocaelli ve ark.,2012).

BoNT Etki Mekanizmasi

BoNT genel olarak etkisini ndromiiskiiler kavsakta
asetilkolin (Ach) serbestlenmesini inhibe ederek gosterir.
Etki li¢ asamada gerceklesir: enjeksiyondan sonra sinaptik
bdlgede artan toksin kolinerjik sinir ucuna baglanir ve hiicre
icine almur. Hiicre i¢inde hafif zincir toksik etki gdsterir ve
asetilkolin (Ach) tasiyan vezikiillerin hiicre membranina
saglayan proteinleri (SNARE) proteolize
ugratir. BONT-A, bu kompleksten Snap-25’e 6zgiindiir. Ach
vezikiilleri hiicre membraniyla birlesemez ve salinamaz
(Binz ve ark., 1994; Montecucco ve ark.,1996). Bu sayede
BoNT-A, presinaptik ndronlardan Ach salinimini bloke eder,
postsinaptik néronlar depolarize olamaz, kas kontraksiyonu
engellenir, bolgesel bir paralitik etki olusur (Sekil 2).
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Sekil 2. BoNT etki mekanizmasinin sematik gosterimi (Arnon ve
ark.,2001).

Klinik etki, uygulamadan sonra yaklasik 3—7 giin i¢inde
(tipik olarak 1-3 giin sonra) ortaya ¢ikar, ardindan 1-2
haftalik maksimum etki, pik evresi gozlenir. Bunu 3—6 ay
siireyle tam sinir iyilesmesine kadar orta diizeyde bir plato
evresi takip eder. Giderek azalarak etkisini kaybetmeden
once 3-6 aylik (tipik olarak yaklasik 3 ayda) bir siire zarfinda
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kaslarda hiperaktivasyonun inhibisyonuna ve analjeziye
neden olur (Majid, 2010).

BoNT agr ve inflamasyon olusumunda etkili glutamat,
substance P, CGRP (Calsitonin gene-related peptid) gibi
norotransmitterlerin salinimimi Onleyerek agri kesici etki
de gostermektedir (Clarck ve ark., 2007, Guo ve ark.,,
2013). BoNT’in agr1 tedavisinde faydali olabileceginin ilk
gostergesi kirisiklik tedavisi goren hastalarin bag agrilarinin
hem siklik hem de siddet olarak azaldigini bildirmeleridir
(Brin & ark., 1994). Giiniimiizde BoNT, gerilim tipi bas
agrilari, migren ve miyofasiyal agrilarda analjezik etkisi
icin de kullanilmaktadir (Aurora & ark., 2010; Jackson ve
ark., 2012).

Botulinum Toksin Preparatlari

Antijenik olarak 8 farkli BoNT serotipinden sadece iki
serotip: tip A (BoNT-A) ve tip B (BoNT-B) terapotik amagla
yaygin olarak kullanilir. Etkinliklerinin daha uzun olmasi,
yiiksek spesifite ve potenslikleri BONT-A ve BoNT-B’yi
terapdtik uygulamalar igin daha etkili ajanlar haline getirir.
Giliniimiizde birgok ticari isimde, bir¢ok farkli menseili
BoNT preparatlart bulunmaktadir. Terapotik alanda
kullanim i¢in FDA tarafindan onaylanmis 4 tane BoNT-A,
1 tane BoNT-B preparati bulunmaktadir (Tablo 1), (Setler,
2002; Dressler & Benecke 2007; Dashtipour& Pedouim,

2016).

Tablo 1. FDA onayli BoNT preparatlart

Ticari Isim Toksin Firma FDA Onay1
Botox onabotulinumtoksin A | Allergan 1989'da FDA
tarafindan
ona 1 1r
Dysport abobotulinumtoksin A | Ipsen 2009'da FDA
BoNT-A tarafindan
onayl stir
Xeomin incobotulinumtoksin A | Merz 2010'da FDA
tarafindan
ona’ 1 1T
Jeuveau/Newtox prabotulinumtoksin A | Evolus 2019°da FDA
tarafindan
onaylanmistir.
Solstice 2000°de FDA
BoNT-B | Myobloc/Neurobloc | rimabotuli ksin B | Neurosci tarafindan
ona;

1989 yilinda Allergan Firmasi, saflastirilmis BONT—A’y1
“Botox” ad1 ile piyasaya stirmiistiir. Sasilik, blefarospazm,
servikal distoni ve aksiller hiperhidrozun terapdtik tedavisi
icin 6zel olarak FDA tarafindan onaylanmistir. Her bir
Botox flakonu, 5 ng (100U) havada kurutulmus toksin igerir
(Majid, 2010).

Bir baska BoNT-A {iriinii olan Dysport’ta (Ipsen, UK)
her flakon 12,5 ng (500 U) havada kurutulmus toksin igerir
ve esdegerlik dozlar1 1 U Botox’a karsilik 2.5-5 U Dysport

seklindedir (Bottomley, 2019). Dysport daha yiiksek
difiizyon oranina sahip oldugundan daha genis alanlart
tedavi etmek igin tercih edilmektedir (Majid, 2010).

BoNT-A preparatlarinin uygulamadan once
serum fizyolojik ile dilue edilmeleri gerekmektedir
(Hellman&Torres-Russotto,2015).  Botulinum toksinleri

2-8°C’de 2 yil saklanabilir. Dilue edilmis formu ise 4°C’de
6 hafta klinik etkinligini koruyabilir (Soganci&Yage1,2016).
Flakonlar
saklanmalt ve dogrudan giines 1518ina veya toksindeki

dretici  firmanin  onerileri  dogrultusunda
proteini denatiire edecek 1stya maruz birakilmamalidir.
Giines 1s181na dogrudan maruz kalan toksin 1-3 saat i¢inde,
80°C’deki 1s1da 30 dk.’da, 100°C’de ise 10 dk.’da inaktive

olmaktadir (Chen&Dashtipour,2013).

BoNT-B, ilk olarak Amerika’da Solstice Firmasi
tarafindan Myobloc ismi
gliniimiizde Avrupa’da Elan Firmas: tarafindan Neurobloc
ismi ile de pazarlanmaktadir (Baumann & Black, 2003).
BoNT-B, sivi formiilasyona sahip tek toksindir ve
noroglandiiler baglantilarda daha etkili goriinmektedir.
Bu 6zelligi sayesinde toksin, siyalore ve asir1 terleme
tedavisinde basarili sonuglar verir (Baumann & Black,
2003, Dashtipour&Pedouim, 2016). BoNT-B, etkinligini
cabuk gostermesinin istendigi veya BoNT-A’ya karsi
antikor dretimi ile ilgili endiselerin oldugu durumlarda
yararl olabilir. Etkinligi BoNT-A’ya kiyasla daha kisa olup,
2-5 ay arasinda siirmektedir (Majid, 2010).

ile piyasaya siirilmistiir,

BoNT’in Kullanim Alanlar1

BoNT, tarihte ilk olarak oftalmoloji alaminda kullanilmus,
zamanla dermatoloji, gastroenteroloji, néroloji, iroloji ve
fizik tedavi gibi ¢ok sayida uzmanlik alanlarinda kullanimi
yaygmlagmisti. Giliniimiizde BoNT, dis hekimliginde de
temporomandibular eklem rahatsizliklar, trigeminal nevralji,
gummy smile, siyalore ve Frey Sendromu, ortodontik tedavi
relapsini 6nleme, kronik agri sendromlari (Dashtipour&Pedouim,
2016), masseter kasimin hipertrofisi ve bruksizm (Truong ve ark.,
2009) tedavisi gibi birgok alanda kullanilmaktadir.

BoNT’in Kontrendikasyonlari

BoNT’in herhangi bir bilesenine asirt duyarliligi
oldugu bilinen hastalarda (albiimin, laktoz, kazein, sodyum
siiksinat), hamilelik ve emzirme déneminde (FDA ilag

Siniflamasinda  C grubundadir) enjeksiyon yapilacak

bolgenin enfeksiyonu sirasinda, ¢esitli ndéromuskiiler

rahatsizliklarda  (myastenia  gravis, kas  distrofisi,
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Eaton — Lambert sendromu, ndromiyopati, konjenital

miyopatiler, miyotonik  bozukluklar, mitokondriyal
miyopati), ndromuskiiler blokasyon yapan ilaglar1 kullanan
hastalarda (aminoglikozid antibiyotikler, siklosporin,
D-penisilamin, kalsiyum kanal blokerleri, tubokiirarin,
pankuronyum, galamin, siiksinilkolin, kinin, klorokin veya
hidroksiklorokin) uygulanmasi kontrendikedir (Huang ve
ark., 2000; Barnes,2003; Bakheit, 2006; Truong ve ark.,

2009; Dashtipour&Pedouim, 2016).

BoNT’in Yan Etkileri

Botulinum toksini, terap6tik kullanimindan sonra
daha sik goriilen ancak kozmetik kullanimindan sonra da
geligebilen ciddi yan etkilere neden olabilir. Ciddi yan
etkilerden kaginmak i¢in tedavi edilen bolgenin anatomisi
ve ilacin farmakolojisi hakkinda bilgi sahibi olunmasi

zorunludur (Yiannakopoulou, 2015).

BoNT’in yan etkilerinin ¢gogu hafiftir ve birka¢ giin sonra
kendiliginden diizelir. Genellikle herhangi bir miidahale
gerektirmezler. Bununla birlikte, kas gli¢stizligii ve diger
semptomlar siddetli oldugunda spesifik olmayan destekleyici
tedavi gerekebilir. BoONT’in asir1 dozda alindigi durumlarda
botulinum antitoksin bir an 6nce alinmalidir. Norona girdikten
sonra BoNT’in etkili bir panzehiri yoktur. Bu nedenle, asir1
dozda BoNT’i botulinum antitoksin ile tedavi etmeye yonelik
herhangi bir girisim, BoNT uygulamasindan sonra en ge¢ 24
saat icinde yapilmalidir (Bakheit, 2006).

BoNTenjeksiyonusonrasiagri,ekimoz, eritem,hematom,
O6dem, hassasiyet, hipoestezi, bas agrisi, bas déonmesi, agiz
kurulugu, enfeksiyon, BoNT’nin enjekte edildigi kasta
giicsiizlik, nezle benzeri gegici semptomlar ve senkop
sik karsilasilabilen yan etkilerdir (Barnes,2003; Bakheit,
2006; Tinastepe ve ark.,2015; Dashtipour&Pedouim,2016).
Lokalize asir1 duyarlilik, komsu anatomik bolgelerde
giicsiizliik, yaygin deri dokintiileri, yutkunma ve gdrme
problemleri ise nadir goriilen yan etkilerdir (Barnes,2003;
Bakheit,2006; Dashtipour &Pedouim, 2016). Enjeksiyon
sonras1 goriilebilecek ciddi yan etkiler ise disfaji, solunum
yetmezIligi, yaygin kas gii¢siizliigii, belirgin bilateral pitozis,
botulizm veya anafilaktik sok sebebiyle oliimdiir (Bakheit,
2006; Yiannakopoulou, 2015).

Temporomandibular Rahatsizliklarin Bulgu ve Semptomlari

Temporomandibular rahatsizliklar (TMR),
temporomandibular eklem, ¢igneme kaslari, ligamanlar ile

iligkili yapilar1 ve bunlarin fonksiyonlarini etkileyen bir

grup patolojik durumu tanimlayan bir terimdir (Schwartz
&Freund,2002). Bu rahatsizliklar klinikte parafonksiyonel
cene hareketleri, agiz agmada kisithilik, deviasyon ve
defleksiyon, eklem sesleri (klik, krepitasyon), periaurikular
agr1, ¢igneme kaslarinda hassasiyet ve agri, bruksizm varlig
ve omuz-boyun kaslarinda hassasiyet ve agri seklinde
semptom gosterebilmektedir (Okeson & de Leeuw, 2011).

Okluzal faktorler, travma, stres, derin agri uyarani
ve parafonksiyonlar TMR’lerin etyolojik faktorleridir
(Okeson,2015).

TMR tedavisi

TMR tedavisi, genellikle multidisipliner bir yaklagim
gerektirir. Hastaligin 6zelligi ve seyrine gore dighekimi,
fizik tedavi uzmani, maksillofasiyal cerrah, ndrolog,
psikiyatrist ve KBB wuzmanlart gerektiginde tedavi
planlamasina dahil olurlar. Tedavideki ortak amag; etyolojik
faktorlerin belirlenmesi ve elimine edilmesi, giinliik yagam
aktivitelerinin diizenlenmesi, semptomlarin giderilmesidir

(Gtireser, 2003).

TMR tedavisinde konservatif ve cerrahi yoOntemler
uygulanabilir. Tedavide baslangi¢ konservatif yaklagimlar
olmali, bu tedavilerin yetersiz kaldig1r durumlarda invaziv
tedaviler tedavi planlanmasina eklenmelidir. (Okeson,2015;
Gezer&Levendoglu,2016). Davranis diizenlenmesi, okluzal
splint tedavisi, farmakolojik tedavi, fizyoterapi, psikolojik
tedavi  ve intrartikiiler/intramiiskiiler  enjeksiyonlar
konservatif tedavilerdir. Protetik ve ortodontik tedavi,
ortognatik cerrahi, artrosentez, artroskopi, artrotomi gibi

cerrahi tedaviler ise irreversibl tedavilerdir (Yengin,2000).
Temporomandibular Rahatsizliklarda BoNT Kullanimi

TMR’lerin konservatif tedavi yontemlerinden BoNT ’in
intramuskiiler enjeksiyonu anterior disk dislokasyonu,
tekrarlayan TME  dislokasyonlar1  gibi
rahatsizliklarin, masseter ve temporal kas hipertrofilerinin,
bruksizm, miyofasiyal agri sendromu ve tetik noktalarin

eklem igi

tedavisinde O6nemli bir tedavi basamagi haline gelmistir
(Schwartz&Freund,2002; Gezer&Levendoglu 2016).

TMR’nin tedavisinde BoNT kullanimi ilk kez 1998
yilinda Freund ve arkadaslari tarafindan gergeklestirilmistir.
TMR’nin  bruksizm, dis gicirdatma  (clenching),
parafonksiyonlar gibi bir¢cok tiiriinde kas aktivitesini
paralizi yontemiyle azaltarak semptomlarda iyilesme
saglayacaklarini diistinmislerdir. 15 vakalik ¢alismalarinda
bilateral masseter ve temporal kaslara BoNT uygulamislar
ve agri, fonksiyon kaybi, agiz agmada kisithilik ve
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hassasiyet semptomlarinda anlamli iyilesme gozlemislerdir
(Freund&Schwartz, 1998).

Miyofasiyal Agri Tedavisinde BoNT Kullanimi

Miyofasiyal agrilar ¢ok cesitli sebeplerden olabilir.
Cogu vakada kas hiperaktivitesine rastlanilmasa da fizik
tedavi ve farmakolojik yollarla kaslarin gevsetilmesi
basarili sonuglar verir. Tetik noktalara BoNT enjeksiyonu
miyofasiyal kokenli agriyr hafifletir, indirekt olarak da
kaslarin kasilma giiciinii diisiirerek ekleme gelen yiikleri
azaltir (Schwartz&Freund,2002; Orlova,2018).

Freund ve arkadaglari, 2000 yilinda miyofasiyal agri,
eklem ici diizensizlik, artralji tanis1 konulan 46 kisi iizerinde
bir ¢alisma yiiriitmislerdir. Tedavi olarak bilateral masseter
ve temporal kaslara EMG rehberliginde 150U BoNT
vermislerdir. 8 haftalik degerlendirme siiresi sonucunda
agr1 degerlendirme 6lgegi olan VAS skoruna gore agrida
ve palpasyona hassasiyette bir azalma goriilmiis, agiz agma
kisitliliginda iyilesme gozlemislerdir (Freund ve ark.,2000).

von Lindern ve arkadaslari, c¢igneme kaslarinda
hiperaktiviteyle birlikte kronik fasiyal agri sikayeti olan
hastalarla yaptiklari caligmalarinda BoNT-A enjeksiyonunun
1 ay sonunda agr sikayetlerinde anlamli azalma sagladigini

bildirmislerdir (von Lindern ve ark.,2003).

Ihde ve Konstantinovic, kronik fasiyal agri sikayeti
olan hastalarin BoNT ile tedavilerinden 4 hafta sonra,
hastalarin %91’inde agr1 sikayetinde iyilesme gozlediklerini
bildirmislerdir (Ihde & Konstantinovic, 2007). Kurtoglu ve
ark., ise caligmalarinda disk dislokasyonu olan veya olmayan
miyofasiyal agri sikayetli hastalara BONT uygulamasindan
28 giin sonra kas aktivitesinde ve agrida anlamli derecede
azalma gozlemislerdir (Kurtoglu ve ark.,2008).

Connelly ve arkadaslar1 tarafindan yapilan ¢aligmaya
cesitli konservatif tedavilerden fayda gérmeyen 71 kisi dahil
edilmistir. BoNT uygulamasi sonrast 5 ve 10 haftalik takip
soncunda agrida belirgin bir azalma oldugu bildirilmistir.
Takip siiresi 5 haftadan azsa, 5-10 haftalik takip siiresine
kiyasla daha az iyilesme gozlemislerdir. Es zamanli olarak
bruksizm tanisi olan hastalarda, bruksizm olmayan hastalara
gore anlamli olarak daha fazla iyilesme gozlenmistir. Sonug
olarak TMR teshisine eslik eden durumlar ve enjeksiyon
sonrast zaman araliginin, tedavinin etkinliginde &nemli
oldugunu bildirmislerdir (Connelly ve ark., 2017).

2003-2006 yillar1 arasinda yapilan bir ¢alismada
kas disfonksiyonu olan 25 hastaya ila¢ (analjezik-
antienflamatuar, kas gevsetici, antidepresan), ilag¢ ve fizik

tedavi, okliizal splint tedavisi ve BoNT tedavileri adim
adim uygulanmistir. Bu konservatif tedavilerle bagari
saglanamayan dokuz hastanin masseter, temporal ve lateral
pterygoid kaslarina EMG rehberliginde toplam 100U
BoNT-A enjekte edilmis, VAS skorlarina gore agrida dnemli
Olciide azalma gozlenmistir. Kassal temporomandibular
eklem rahatsizliginin tedavisi icin BoNT enjeksiyonunun
konservatif tedavi yontemlerine yanit vermeyen hastalarda
alternatif bir tedavi segenegi olabilecegi bildirilmistir
(Sipahi ve ark.,2019).

Bir baska c¢aligmada konservatif tedaviye ragmen 6
aydir sliren miyofasiyal agr sikayeti olan 21 hastaya BoNT
ve serum fizyolojik enjekte edilmistir. Bir ay ve 3 aylik
takipler sonunda gruplar arasinda agrida azalma acisindan
istatistiksel olarak anlamli fark bulunmadig: bildirilmistir
(Ernberg ve ark.,2011).

Kim ve arkadasglari tarafindan 2016 yilinda yayinlanan
calismada, 21 kisi tizerinde BoNT uygulamasinin TMR
semptomlari iizerine etkisi arastirilmistir. Hastalara totalde
500 U Dysport (BoNT-A) bilateral olarak masseter ve
temporal kaslarina enjekte edilmis, tedavi sonucunda
BoNT-A enjeksiyonlarinin, hassasiyeti ve agriyr azalttig
gbzlenmistir. Tedavi Oncesi ve sonrasi sonuglar RDC/
TMR degerlendirme sistemine gore karsilastirildiginda,
agrt skoru (VAS), karakteristik agri yogunlugu (CGI),
kisitlanma puanlar1 (DI), kronik agri derecesi (NSPI) ve
spesifik olmayan fiziksel semptomlarin derecesi (NSPE),
BoNT-A enjeksiyon tedavisinden sonra istatistiksel olarak
anlamli farkliliklar gostermistir (Kim ve ark., 2016).

Villa ve arkadagslar1 tarafindan, 2016-2017 yillan
arasinda yiiriitilen, TMR’si ve miyofasiyal agrilari olan 28
kisinin dahil edildigi ¢calismada 150U BoNT — A bilateral
olarak temporal ve masseter kaslara verilmistir. BoNT-A
enjeksiyonundan 1-3 ay sonra tiim hastalarin QoL (yasam
standart degerlendirmesi) ve VAS skorlarinda 6nemli
iyilesmeler bildirilmistir (Villa ve ark.,2019).

2021 yilinda yayinlanan bir arastirmada; bruksizmi,
orofasiyal agrilar1 ve masseter palpasyonunda hassasiyetleri
olan 40 hasta iizerinde BoNT tedavisi ve okliizal splint
tedavisinin etkinligi karsilagtirtlmistir. Caligmaya alinan
hastalarin  20’sinin masseter kaslarina unilateral olarak
24U BoNT-A enjekte edilmis, diger 20 hastaya giinde en
az 8 saat okliizal splint tedavisi uygulanmis, hastalar 3-6
ay periyotlarda takip edilmistir. Takip sonucunda agri
degerlendirildiginde her iki yontem de agrinin azaltilmasinda
etkili olmug, BoNT enjeksiyonunun agriy1 azaltmada daha
az etkili oldugu goriilmiis ancak iki yontem arasinda anlamlt



50 Upsal Ozel et al.
Temporomandibular rahatsizliklarda botulinum toksini

European Journal of Research in Dentistry 2022; 6 (1): 47-58

bir fark bulunmamistir. Bu ¢alismada diisilk doz BoNT-A
ve okliizal splint kullaniminin bruksizme baglh agriy1
gidermede etkili oldugu ancak birbirlerinden iistiin olmadig1
goriilmiistiir. Calisma sonucuna gore ¢esitli nedenlerle
okliizal splint kullanamayan hastalarda diisiik doz BoNT
enjeksiyonunun alternatif bir tedavi olarak diisiiniilebilecegi
bildirilmistir (Kaya & Ataoglu,2021).

Bruksizm Tedavisinde BoNT Kullanimi

Bruksizm, genellikle masseter ve temporal kaslarin
hipertrofisinin eslik ettigi, istemsiz olarak ve siklikla
geceleri goriilen dis stkma ve gicirdatma aliskanligt
olarak tamimlanmaktadir. Bruksizm tek basina kaslari
etkileyebilecegi gibi TMR’yi baglatan ya da bunlara
eslik eden bir faktdr de olabilir (Sunil Dutt ve ark.,2015).
Bruksizm tedavisinde BoNT uygulamasini ilk olarak Van
Zandijcke ve Marchau gergeklestirmisler, beyin hasari
olan siddetli bruksist hastada 100U BoNT-A’y1 masseter
ve temporal kaslara enjekte etmisler ve efektif bir tedavi
oldugunu bildirmislerdir (Van Zandijcke ve Marchau,1990).
BoNT-A’nin lokal enjeksiyonu, distoni, spastisite ve diger
asirt kas aktivitelerinin tedavisinde basarili sonuglar

vermistir.

Monroy ve da Fonseca ile Guarda-Nardini ve arkadaslari
da bruksist hastalariin bilateral masseter ve temporal
kaslarina BoNT enjeksiyonu sonrasi 1 ve 3 aylik takiplerinde
agn sikayetlerinde iyilesme gozlediklerini bildirmislerdir
(Monroy& da Fonseca,2006; Guarda-Nardini ve ark.,2008).

2017 yilinda yaymlanan bir sistematik derlemede uyku
bruksizminde BoNT uygulamasinin kasilma yogunlugunu
ve semptomlart azaltan alternatif bir tedavi secenegi
olabilecegi ancak daha ileri ¢aligmalarin yapilmasi gerektigi
bildirilmistir (De La Torre Canales ve ark., 2017).

Ondo ve arkadaslarinin randomize klinik ¢alismalarinda
ise polisomnografiyle uyku bruksizmi oldugu tespit edilen
23 kiginin masseter (60U) ve temporal (40U) kaslarina BoNT
enjekte edilmis, 4 haftanin sonunda bruksizm aktivitesinde
ve VAS skorlarinda azalma, toplam uyku siiresinde artma
gozlediklerini bildirmislerdir (Ondo ve ark.,2018).

Patel ve arkadaslar1 yayinladiklar sistematik derlemede
kassal TMR ve bruksizm tedavisinde yapilan calismalarin
limitasyonlar1 olmasina ragmen elde edilen sonuglarin umut

vaad edici oldugunu bildirmiglerdir (Patel ve ark., 2019).

Masseter Hipertrofisi ve Bas Agrilarinin Tedavisinde BoNT
Kullanimi

Masseter hipertrofisi ve bas agrilar1  genellikle
bruksizmle birlikte gortiliirler. Gerginlik tipi bas agrilart
genellikle masseter ve temporal kaslariyla ilgilidir. Jensen
temporal kastaki agrimin dis sikmayla indiiklendigini
bildirmistir. BoNT’in subkutan enjeksiyonuyla kaslar
atrofiye olur. BoNT-A enjeksiyonu, gerginlik tipi bas
agrilarinin tedavisinde efektiftir (Jensen,1999; Smuts ve

ark.,1999).

Isaac ve arkadaslart ile To ve arkadaslart da temporal
ve masseter hipertrofisinde BoNT enjeksiyonunun kaslarda
hipertrofiyi azalttigimi ve kas kiitlesini diislirdiigiinii
bildirmiglerdir (Isaac ve ark.,2000; To ve ark.,2001).

Anterior Disk Dislokasyonu Tedavisinde BoNT Kullanimi

Anterior disk dislokasyonu en sik goriilen TMR’den
biridir ve eklem seslerinin olusmasina neden olur. Lateral
pterygoid kas kapsiile, kondilin fovea pterygoidasina
ve diske tutunur. Esas olarak kondilin horizontal
hareketlerinden sorumludur ve unilateral kasilmayla lateral
hareket, bilateral kasilmayla ileri hareket saglar ve kondil-

disk kompleksini stabilize eder (Okeson,2013).

Lateral pterygoid kasin superior ve inferior dallariin
unstabil  disk
hareketlerine neden oldugu sdylenmektedir. Ayrica EMG

koordineli  olmayan kasilmalarinin,
calismalarinda anterior disk dislokasyonu ile lateral
pterygoid kas aktivitesi arasinda yakin iliski bulunmustur

(Juniper,1984).

Tintner ve Jankovic, lateral pterygoid kas hipertonisitesi
sonucu gelisen bruksizmi BoNT enjeksiyonuyla tedavi
etmigtir (Tintner & Jankovic, 2002). Bakke ve arkadaslari
TME seslerinin tedavisi i¢in lateral pterygoid kasa BoNT
enjeksiyonu uygulamis ve 1 yil boyunca eklem seslerinin
tekrarlanmadigin1 bildirmislerdir (Bakke ve ark.,2005).
Aquilina ve arkadaslari, anterior disk dislokasyonu olan
hastanin BoNT enjeksiyonu tedavisinden sonra agrida
azalma, mandibula hareketlerinde normale donme
gozlemisler ve tedavinin 6 hafta boyunca efektif oldugunu

belirtmislerdir (Aquilina ve ark.,2004).

Karacalar ve arkadaslari ile Arinci ve arkadaslari anterior
disk dislokasyonu olan hastalarinda lateral ptreygoid kasa
BoNT enjekte etmisler ve agr sikayetlerinde azalma ve agiz
acikliginda artma gozlediklerini bildirmislerdir (Karacalar
ve ark.,2005; Arinci ve ark.,2009).
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Eklem sesi sikayeti olan 6 hastayla yapilan ¢alismada
lateral pterygoid kasina BoNT enjekte edilmis ve bir eklem
disinda ilk haftadan itibaren eklem sesinin kayboldugu ve 3-4
ay boyunca eklem seslerinin tekrarlanmadigi bildirilmistir
(Emara ve ark.,2013). Anterior disk dislokasyonuna bagli
olusan eklem kliginin tedavisinde lateral pterygoid kas i¢ine
yapilan enjeksiyon sonrasinda kas gerginliginde azalma
goriildigii ve bununla birlikte eklem sesinin ortadan kalktigt
bildirilmistir (Orlova, 2018).

Pons ve arkadaslari tarafindan yapilan bir ¢alismada
ise, 6 kronik miyojenik TMR vakasina lateral pterygoid,
masseter ve temporal kaslara MR araciligtyla intramuskuler
olarak sirasiyla 20U, 30U ve 20 U BoNT uygulanmustir.
Aragtirma acikligi
miktarinda anlamli diizeyde iyilesme ve eklem seslerinde
kaybolma gozlenmistir (Pons ve ark.,2019).

sonucunda agr1 diizeyinde, agiz

TME Dislokasyonu Tedavisinde BoNT Kullanimi1

TME dislokasyonu, kondilin artikiiler eminenste
asirt ileri hareketi sonucu mandibulanin disloke olmasi
ve cenenin agik pozisyonda kilitli kalmast durumudur.
Manuel manipulasyon tedavisi ile birlikte tekrarlayan
dislokasyonlarda lateral pterygoid kasa BoNT enjeksiyonu
ile minimum 3 aylik rahatlama saglanir (Bhogal ve

ark.,2000).

1997 yilinda Moore ve Wood, rekiirrent TME
dislokasyonunu lateral pterygoid kaslara EMG rehberliginde
BoNT enjeksiyonu ile tedavi etmisler ve etkinin 10 ay kadar
siirdigiinii bildirmislerdir (Moore & Wood, 1997).

Ziegler ve arkadaslart ise 2003 yilinda, rekkiirent TME
dislokasyonu olan 21 kisi lizerinden 18 ay siiren bir ¢aligma
yuriitmislerdir. Tedavi olarak lateral pyterygoid kasa EMG
rehberliginde 3 ay araliklarla 50-100 U Dysport verilmistir.
Caligma oOncesi fizik tedavi ve okluzal splint kullantminin
basarisiz oldugu 4 hasta BoNT tedavisi ile basarili bir sekilde
tedavi edilmistir. 21 hastadan 19’u son enjeksiyondan
sonra en az § ay boyunca bagka bir disk dislokasyonu
gostermemis, 4 hastada ise son BoNT uygulamasindan
sonraki kontrollerde tek bir kez dislokasyon goriilmiistiir, 2
hastada ise BoNT tedavi sonrasinda daha fazla dislokasyon
gozlenmistir (Ziegler ve ark.,2003).

Bir bagka calismada ise spontan TME dislokasyonu
olan 5 hastada kondilin manuel repozisyonu sonrasi lateral
pterygoid kaslara bilateral BoNT (25-50 U) enjeksiyonu
yapilmugtir. Iki yi1l siiresince yapilan takiplerde tiim
hastalarda tedavinin basarili oldugu, yeni bir enjeksiyon

ihtiyact dogmadig1 ancak BoNT enjeksiyonunun immediat
etki gostermemesi nedeniyle, kondil repozisyonu sonrasi
4-5 giin siireyle mandibulanin fiksasyonunun gerektigi
bildirilmistir (Fu ve ark.,2010).

BoNT’in Uygulanma Y 6ntemleri

BoNT’in kas igerisinde etkin bir sekilde yayilmast ve
optimum etkinin elde edilebilmesi i¢in anatominin iyi
bilinmesi gereklidir. Klinikte BoNT enjeksiyonu yapilacak
ilgili kasin lokalizasyonu genellikle anatomik rehberler
aracilig ile saptanip enjeksiyon yapilacak noktalar yiizeyel
igsaretleme yontemi ile belirlenir. Ancak bazi kaslar igin
bu yontem faydasiz olabilir. Bu nedenle EMG veya
ultrasonografi ya da nadiren bilgisayarli tomografik (BT)
rehberlik gerekli olabilir (Brin ve ark.,1994; Majid 2010).

Temporal Kasa BoNT Uygulamast

Temporal kas, linea temporalis inferiordan baslayip
mandibulanin proc. coroneideusunda sonlanan yelpaze
seklinde hacimce biiyiik bir kastir. Temporalis kasina
iizerindeki yag tabakasi ince oldugu i¢in kolayca erisilebilir.
Palpasyonla muayenede agrili bolgelerin tanimlanmasindan
sonra kasin sinirlarini izlemek i¢in hastadan dislerini stkmasi
istenir. Kasin anatomisini daha iyi hissetmek i¢in igne disler
sikili halde iken dokuya penetre edilmelidir (Orlova, 2018).
Kas tonusunu yeterince azaltmak adina genellikle yiizeyel
ve derin olmak tizere iki tlir enjeksiyon yapilir. Kasin daha
ince olan superior bdlgesine yelpaze seklinde yiizeyel 12.7
mm’lik insiilin enjektorleri ile enjeksiyonlar yapulir.

Daha derin enjeksiyon anatomik olarak biraz daha
risklidir. Bu bdlgede, aralarinda yag bulunan iki yiizeysel
fasya tabakasi vardir ancak kas daha derinde yer alir.
Temporal bolge BoNT enjeksiyonunda, yiizeysel temporal
fasyaya ulagsmak i¢in ignenin zigomatik arkin yaklasik
1.5 cm distiinden girmesi gerekmektedir. Hekim igneyi
ilerlettikge el hassasiyeti ile ignenin iki kez siki fasya
dokusunu deldigi hissini almalidir (Schwartz&Freund,2002;
Sunil Dutt ve ark.,2015). Fasya tabakalari gecildiginde
coronoid ¢ikintt yukarisinda bulunan temporal kasin en
genis kismina ulagilir. Orta dereceli TMR’de temporal kasa
toplamda {i¢ enjeksiyon yeterli olur. Asir1 kas hipertrofisi
olan ciddi vakalarda ise 5-6 enjeksiyon gerekebilir (Sekil 3).
Enjeksiyon Oncesi aspirasyon yapilmasi carotis externanin
dali olan a. temporalisin bu alandan ge¢mesi nedeniyle
oldukg¢a 6nemlidir (Orlova, 2018).
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Sekil 3. Temporal ve masseter kaslarina BoNT enjeksiyon
noktalari (Sunil Dutt ve ark.,2015).

Masseter Kasa BoNT Uygulamasi

Cignemenin ana kaslarindan biri olan Masseter kasinin
o6n 2/3’lik yiizeysel kismi zygomatik arkin altindan ve
ramusun lateralinden baslayip asagi-arka yonde ilerleyerek 2.
biiyiik az1 hizasinda mandibulanin alt kenarina ve mandibula
angulusuna yapisir. 1/3°liik arka kismi ise zygomatik arkin
daha posteriorundan baglayip dikey yonde ramus boyunca
asagl uzanir. TMR semptomlarmin orta dereceli oldugu
durumlarda, BoNT masseterde ii¢c ayri noktaya enjekte
edilebilir. Kas hipertrofisi olan siddetli bruksizmde 2-3
noktaya daha ek enjeksiyonlar yapilmasi gerekebilir (Sekil
3). Hastadan masseter kasinin smirlarini izlemek adina
dislerini stkmast istenir. Ilk iki enjeksiyon kasin 6n ve arka
kenarlari arasinda, mandibula alt kenarmimn 1.5 cm yukarisina
yapilir. Ugiincii nokta, eskenar {iggenin tepesidir. Siddetli
vakada yapilan ek enjeksiyonlar tiim kas bolgesine yayilir.
Yiizeyel, orta ve derin olmak tizere {i¢ katmandan olusan
masseter kasinin en derin kisminda igne yerlestirme derinligi
12,7 mm’den 20-30 mm’ye kadar ¢ikabilir (Orlova, 2018).

EMG goriintiileme yontemi ile bakildiginda {izerinde
en ¢ok kas aktivasyonunun gosterildigi alanlar hedef
aliir. Masseter kasina botoks uygulanmasi sirasinda fazla
yiizeysel kalinirsa yeterli klinik cevap alinamaz ayrica
toksinin yakindaki zygomaticus major’a diflizyonu sonucu
ag1z kosesinin kaldirilamamasi seklinde goriilen asimetrik
bir giiliimsemeye neden olunabilir (Schwartz&Freund,2002;
Sunil Dutt ve ark.,2015; Orlova, 2018).

Siddetli TMR’lerde, bruksizmin eslik ettigi, masseter
kasinin hipertrofik oldugu durumda 37 mm uzunlugunda
bir igne ve EMG aracilig1 ile enjeksiyon yapilmast BoNT’in
etkin yayilimi agisindan biiyiik destek saglar. Daha iyi
sonug i¢in, sadece ylizeysel degil ayn1 zamanda kasin daha
derin katmanlarina ve 6zellikle maksillaya tutunan superior
kismina enjeksiyon yapilmasi gerekir (Orlova, 2018).

Lateral Pterygoid Kasa BoNT Uygulamasi

Lateral pterygoid kasa BoNT enjeksiyonu sik olmasa
da TME dislokasyonu, anterior disk deplasmani, klik sesi
varligi, kas hiperaktivitesi ve miyofasiyal agr1 sikayeti
olan hastalarda uygulanabilmektedir. Lateral pterygoid
kas enjeksiyonu, nispeten kii¢iikk hacmi ve derin konumu
nedeniyle EMG rehberligi gerektirir. EMG rehberliginde 27
gauge monopolar elektrot ignesi kullanilir. Lateral pterygoid
kasa enjeksiyonda iki farkli yaklasim bulunmaktadir:
ekstraoral yaklasim ve intraoral yaklasim (Sunil Dutt ve
ark.,2015; Orlova, 2018; Altaweel ve ark.,2019).

Ekstraoral yaklasimda, rehber olarak kondil basinin
konumunun palpasyonla belirlenmesi gerekir, bunun igin
de tam bir ¢ene agikligi gerekmektedir. Hastaya agzim
olabildigince agmasi sdylenir, bdylece kondil basi kolayca
hissedilir. igne, koronoid g¢entik bolgesinden sokulur ve
kondil basmi hissetmek icin 45° posteriora ilerletilir.
Igne daha sonra hafifce geri cekilir ve daha 6ne ve biraz
daha derine ilerletilir. Daha sonra hastadan mandibulay1
diger yana hareket ettirmesi istenir ve uygun pozisyon
belirlendikten sonra aspirasyon ve enjeksiyon yapilir
(Schwartz&Freund, 2002) (Sekil 4). Aspirasyon yapilmasi,
lateral pterygoid kasin superior ve inferior lifleri arasindan
gecen a. maxillarise BoNT verilmesi riskini &nlemek
acgisindan 6nemlidir. Bu teknikle ignenin a. maxillarise zarar
vermesi nedeniyle kanama, hematom ve 6dem olugabilir
(Orlova, 2018; Altaweel ve ark.,2019).

Sekil 4. Lateral pterygoid kasa intraoral (A) ve ekstraoral (B)
yaklagimla BoNT uygulanmasi Yoshida, 2018).
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Intraoral yaklagim, genellikle dis hekimleri ve gene
yliz cerrahlar1 tarafindan daha cok tercih edilmektedir.
Bu yaklasim, dis tedavisinde rutin agiz i¢i enjeksiyonlar
sirasinda uygulanan yaklasima benzer oldugu igin hasta
tarafindan daha az kaygiya yol agmaktadir. Ayrica maksiller
arterin hasar gorme riski daha azdir (Yoshida, 2018).
Lateral yonde maksiller tiiberin posteriorundan lateral
pterygoid kasa erisim saglanir. Igne tiiberal mukozaya
posterior {iist dislerin iizerinden okliizal diizleme paralel
olarak sokulduktan sonra, hastanin kulagi rehber alinarak
laterale ve arkaya yonlendirilir (Sekil 4). Pterygoid
pleksusdaki yogun damar i¢cine BoNT enjeksiyonundan,
infratemporal damar agin1 zedelemekten kaginmak adina
infratemporal fossa bdlgesine enjeksiyon yapilmamasina
O6zen gosterilmelidir. Hastalara; BoNT’nin farengeal
kaslara diffiizyon sonucu disfajiye neden olabilecegi
acisindan islemden 4 saat sonraya kadar dik oturmalari
tavsiye edilmelidir (Sunil Dutt ve ark.,2015; Altaweel ve
ark.,2019).

Medial Pterygoid Kasa BoNT Uygulamasi

Medial pterygoid kas, fonksiyonel olarak c¢eneyi

kapatan masseterin agonistidir. Mandibulanin ig
ylzeyinde, mandibulanin dis yiizeyindeki masseter
paralel  seyreder. TME
prosediiriinde genellikle enjeksiyon yapilmayan bu

kasa; giiclii cene kenetlemesi olan hastalarda terapotik

kasina rahatsizliklar

etkiyi arttirmak i¢in BoNT enjekte edilir. Medial
pterygoid kasa submandibuler yolla ekstraoral olarak
enjeksiyon yapilabilir. Bu enjeksiyon icin iki farkli
teknik kullanilabilir;

Inferior-medial teknik uygulamasinda EMG elektrodu
masseterin orta noktasinin mandibula alt kenarina
izdiisimii denk gelecek sekilde angular mandibulanin
yaklasik 0,5-1 cm Oniinde mandibular ramusa dik ac¢iyla
yerlestirerek mandibula boyunca asagidan yiikselecek
sekilde EMG sesi alinana kadar yaklasik 1,5-2 cm
ilerletilir. Elektrodun uygun pozisyonu hastadan agzim
sikmasi istenerek dogrulanabilir (Sekil 5). Uygulanacak
doz, lateral pterygoidde oldugu gibi 7.5-10 U BoNT-
A’dir. Bu yaklasimin en bilyliik komplikasyonlar1 fasiyal
arter zedelenmesi ve enjeksiyonun fasiyal arter igine
yapilmasidir (Orlova, 2018; Yoshida, 2018; Skarmeta ve
ark.,2018).

Sekil 5. Medial pterygoid kasa inferior-medial teknikle BONT
uygulanmasi (Skarmeta ve ark.,2018).

Superior-medial teknik ise daha karmasiktir ¢iinki
elektrot genis miktarda doku ve damar agindan (pterygoid
pleksus) transversal olarak gecirilir Bu ekstraoral
yaklasimda, hasta tam yatar pozisyonda agzi genis acgik
olarak konumlandirilir. Enjeksiyon noktasi, zygomatik
kemiginin alt smiri;, mandibular inscisura, prosessus
mandibula ve mandibular kondil tarafindan sinirlandirilan
boslugun ortasidir. Daha sonra elektrot ignesi EMG sesi
almana kadar asagiya dogru medial pterygoid kasina

yonlendirilir (Skarmeta ve ark.,2018).

Her iki teknikte de medial pterygoid kas i¢inde kalmaya
0zen gosterilmelidir ¢iinkii superior-medial enjeksiyon
yontemi infratemporal fossa ve igerigindeki trigeminal
sinir dallarini, eksternal karotid arter dallarimi (a.facialis)
ve farenks kaslarmi olumsuz etkileyebilir. Inferior medial
enjeksiyona ise submandibular loca ve igerigindeki
submandibular bez ve agiz tabani kaslarini etkileyebilmesi
nedeniyle dikkat edilmelidir (Sunil Dutt ve ark.,2015).

Medial pterygoid kasin BoNT uygulamasinda intraoral
yaklasimi, kasin palpe edilebilmesi, ekstraoral ydnteme
gore daha iyi goriis alant saglamasi, medial pterygoid kasin
superior liflerine de ulasilabilirlik agisindan avantajlidir.
Intraoral yaklasimda teknik, enjeksiyon oncesi agiz
icinden Oncelikle medial pterygoidin palpe edilmesi ve
igne elektrodunun kasa ulasilana kadar faringeal duvardan
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gecirilmesi ile uygulanmalidir. EMG ignesi ¢enenin
medialinden, raphe pterygomandibularenin lateralinden,
buksinator kasi delerek ilerletilir (Sunil Dutt ve ark.,2015;

Skarmeta ve ark.,2018).

Temporal, masseter ve medial pterygoid kaslar
mandibulay1 kapatan agonist kaslardir. Tim kaslara
enjeksiyon yapilmadigi durumlarda, enjeksiyon yapilmamis
kasta olusacak kompansasyon nedeniyle tedavi basarisiz
olabilir. Medial pterygoid kasta bu fenomen daha az
goriildiigiinden bu kasa enjeksiyon nadiren yapilir (Schwartz

& Freund,2002).

Uygulanacak Doz Miktari

Efektif doz miktar1 kas kiitlesinin biiylikliigline ve
semptomlarin agirligina gore belirlenir ve optimal doz
hakkinda fikir birligi bulunmamaktadir (Munchau&
Bhatia,2000; Schwartz& Freund,2002). Her bir enjeksiyon
bolgesinde toksinin difiizyonu lem kadardir, bu nedenle
daha ¢ok bolgeye daha diisiik konsantrasyonda (or.
2.5U-5.0U0/0.1 ml), daha biiylik hacimlerde enjeksiyon
yapilmasi 6nerilmektedir (Song ve ark.,2007).

TMR tedavisi icin, fiziksel muayene ve semptomlar
dogrultusunda kaslar hedeflenir, kas hassasiyet-agri
skoruna (VAS) gore segilen kas gruplarina verilen doz,
siklik ve hacim ayarlanir. Temporalis ve masseter kaslari
genel olarak en c¢ok etkilenen kas gruplaridir ve BoNT’in
en sik enjekte edildigi kaslardir. Genellikle her temporal
kas i¢cin 10-25 U doz ve masseter kaslar1 i¢in 25-50 U
doz tercih edilmektedir. Eger hastanin sikayetleri arasinda
yanak bolgesi altinda belirgin agr1 varhigi, fark edilebilir
¢ene deviasyonu, bruksizm ve dig gicirdatma gibi 6nemli bir
sikayet varsa lateral pterygoid kasa da 7.5-10 U enjeksiyon
yapilir. Dozun yaklasik ylizde 50’si masseterlere, yiizde 35’1
temporalis kaslarina ve yiizde 15’1 lateral pterygoid kasa
enjekte edilir. Hafif TMR vakalarinda, lateral pterygoid kas
enjeksiyonlari atlanabilir (Orlova,2018).

Bazi hastalarda toksine karsi antikor gelisimi
gozlenebilir, bu duruma hangi faktorlerin neden oldugu
tam olarak bilinmese de sik yapilan enjeksiyonlarin riski
arttirdig1 disiiniilmektedir. Bu nedenle enjeksiyonlarin en
az 12 hafta arayla yapilmasi dnerilmektedir (Sunil Dutt ve

ark.,2015).

Sonu¢ olarak TMR tedavisinde genel kani olarak
invaziv tedavilerden dnce non-invaziv, konservatif tedaviler
denenmelidir. BoNT enjeksiyonu konservatif tedavilerle
yeterli bagart saglanamadigi durumlarda bu tedavilerin

yaninda ek olarak uygulanabilir. Ozellikle kassal TMR’den
miyofasiyal agrisi olan hastalarda olmak iizere, TME disk
dislokasyonu gosteren hastalarda, bruksizm vakalarinda
BoNT enjeksiyonunun, semptomlarin giderilmesinde ve
hastanin yasam kalitesinin arttirtlmasinda etkili oldugu
goriilmiistiir. Ancak BoNT’in TMR’de kullanimiyla ilgili
daha ¢ok randomize klinik ¢aligmanin yapilmasina ihtiyag
vardir.
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