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urpose. A study was performed to determine the mandibular condyle measurements through

proper imaging of cone-beam computed tomography (CBCT).

Material and methods. CBCT was used to assess 100 images of mandibular condylar for 50

subjects with age range from 18-44 years, the linear measurements of the condyle size
(length, width and height) were identified by specific anatomical landmarks and analyzed statistically.

Results. This study shows a high-significant difference according to gender for the three linear
measurements (length, width and height), males were higher than females. With regards to comparison
of both condyles, the means of condylar volume, width and height of the right side were significantly
higher, no significant difference for all measurements were detected between the three age groups.

Conclusion. Cone beam computed tomography measurements of mandibular condylar vary ac-
cording to side, age, and gender. These measurements are valuable important to performed a treatment
plan and improvement of health for the patients.

Discussion. Many studies have been evaluated mandibular condyles measurements to investi-
gate any correlation with gender, side, and age groups. The variations that were found in this study
when compared to other studies were due to the fact that the samples collected were significantly
different in size, in gender distribution, the CBCT machine used, ethnic differences and environment.
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OLLEHKA U3MEPEHUI MbILLEAKOBOTO OTPOCTKA HUXHEN YEAIOCTU C
MCNOAb3OBAHUEM KOHYCHO-AYYEBOWU KOMMbIOTEPHOW TOMOIPAPUU
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e ucciaenoBanus. OIpeneAnTh IIapaMeTpPhbl MBIIIIEAKOBOTO OTPOCTKA HUIKHEN YEAIOCTU C
HCIIOAB30BaHHEM KOHYCHO-Ay4YeBOH KOMITbIOTepHOU Tomorpaduu (KAKT).

Marepuasns! u meroasl. C riomorisio KAKT 6b1au orieHeHb! 100 M300pakeHUH MBITIIEAKOBBIX
OTPOCTKOB HIXKHeM yearoct y S50 mammeHTOB B Bo3pacTe oT 18 mo 44 aer. AuHedHbIe
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U3MEpPEeHUd pPa3MepoOB OTPOCTKA (OAMHA, IITMPUHA U BBLICOTA) OBIAM OIIPEIEAEHBI IO CIEeIH(PHUIECKUM
aHATOMHUYECKHM OPHEHTHUPAaM U IIPOaHAAN3UPOBAHBI CTATUCTHYECKU.

Peaynwratsl. lccaenoBaHme BEISIBHAO 3HAUYUTEABHbBIE PA3ANYHS 110 IIOAY JAG BCEX TPEX AMHEHHBIX
u3MepeHuil (IAMHA, ITUPHUHA U BBICOTA): Y MYKYUH 3HaUYeHHUs ObIAM BBIIIE, YeM y KeHIuH. [Ipu cpas-
HEHUH [IapaMeTPOB O0OMX OTPOCTKOB CpeAHUE 3HA4YeHHs 00beMa, IITUPHUHBI U BBICOTHI IIPABOTO OT-
pocTKa 6bIAM 3HAYUTEABHO BhIIlIe. He 6b1A0 00HAPYKEHO 3HAYUTEABHBIX PA3AHYUN B U3BMEPEHUIX MEKIY
TpeMs BO3PACTHBIMHU I'PyIIIIaMU.

3akaouenue. M3MepeHNs MBIIIEAKOBBIX OTPOCTKOB HIXKHEM YEAIOCTH C HCIIOAL30BAHHEM KO-
HYCHO-Ay4Y€BOH KOMIIBIOTEPHOM ToMorpadHUi BapbUPYIOTCS B 3aBHCHMOCTH OT CTOPOHBI, Bo3pacTa U
moaa. OTH U3MEpPEeHHs UMEIOT BasKHOE 3HAUEeHUE JAS COCTABAEHUS ITAaHA A€UEHHS U YAYUIIIEHUS 30PO0-
BbsI ITAIIMEHTOB.

OO0cy:xaenue. MHoOTHE HCCAeOOBAHUS OBIAM IIOCBLINEHBI OIIEHKE IAPAMETPOB MBIIIEAKOBBIX OT-
POCTKOB HUXKHEH YEAIOCTH IAS BBIIBACHUS KOPPEASIIHHU C IIOAOM, CTOPOHOM U BO3PACTHBIMU I'DYIIIIaMHU.
Pazanung, o6HapyKeHHBIE B JAHHOM HCCA€IOBAHUU II0 CPABHEHHUIO C APYTHUMHU, 00YCAOBAEHEI TEM, YTO
cobpaHHbIe 00pa3IIbl 3HAYUTEABHO PA3AHYAAUCE 10 Pa3Mepy, PACIPEOEACHHIO I10 II0AY, UCIIOAL3YEMOMY

obopymoBaumio KAKT, 3THHYECKUM pa3AWYdHUsIM U OKpyzKarolleii cpene.

KaroueBrle caoBa: HU3MEPEHHA MBIIIIEAKOBBIX OTPOCTKOB HUXKHEMN YEAIOCTH, KOHYCHO-Ay4Y€Basd KOM-

IbloTepHad ToMorpadus, yAy4dIlleHHe 3/10POBb.
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he temporomandibular joint (TMJ) is
one of the most distinctive and complex
synovial joints in the body. It is the area
in which the mandible articulates with
the cranium, located between the squamous re-
gion of the temporal bone of the skull above and
condylar process of the mandible below, so the
condyle considered as the bony components of
the TMJ’s that connects it to the skull base [1-4].
The clinical significance of condyle-fossa
relationships in the temporo-mandibular joint is
a matter of controversy [5]. As the primary center
of growth in the mandible, the condyle responds
to continuous stimuli throughout the remodeling
process, and thus plays an important role in the
final dimensions of the adult mandible. It's vol-
ume and size can be related to the final dimen-
sions of the mandible as well as to the final rela-
tionship between maxillary and mandibular
arches [6]. The mandibular condylar varies sig-
nificantly between individuals and is associated
with age, sex, facial type, functional load, and
right and left sides the variation in the shape and
size of the condyle among different studies is
multifactorial [7-8].
Radiographic examination forms an inte-
gral component of the clinical assessment rou-
tine in patients with temporomandibular joint
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dysfunction that clinically characterized by re-
ciprocal clicking due to shifting the disc anteri-
orly in relation to the condyle and fossa during
mandible elevation [9, 10]. Due to the complex
anatomy of the TMJ and the continual stress it
undergoes, it is prone to both local and systemic
pathologies [11]. The temporomandibular joint
component can be viewed by various imaging
techniques, several studies have reported high
accuracy when using cone-beam computed to-
mography (CBCT), it is relatively a new imaging
modality that used commonly in dental practice,
provides precise imaging without superimposi-
tion and distortion [12, 13, 14]. Oral radiologists
consider it to be an effective tool providing two
and three- dimensional images with obvious de-
tails, cheaper cost, and with a relatively low dose
and cost [15].

Proper imaging of condylar dimensions al-
lows practitioners to evaluate an asymptomatic
TMJ for potential degenerative changes prior to
surgical and orthodontic treatment [16]. The pre-
sent study is performed to determine the meas-
urements of the mandibular condylar process
(length, width, and height) with their correlation
to age, gender, side of the jaw to recognize varia-
tions using cone beam computed tomography.

Material and methods.
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The sample included CBCT images of 100
mandibular condylar of 50 Iraqgi subjects who at-
tending the oral and maxillofacial radiology unit
at college of dentistry, University of Baghdad for
different diagnostic purposes, using Dentium
CBCT imaging device with standard scanning
mode parameters at 90 kV, 8 mA, and 20seconds
scan time, the age range is from 18 to 45 years,
they were subdivided into 3 groups according to
age (G1= 18-26y, G2=27-35y, and G3= 36-44y),
any images which have obvious Condylar process
without any pathological defect or anatomical ab-
normalities are included, while those that
showed any pathology, fractures or trauma to the
mandible that affected the condyle or its position,
hemifacial atrophy, poor image quality that
cause difficulty in examining the target area and
loss of patient maximum intercuspation are

excluded from this study. The study is designed
to analyze the linear measurements of the con-
dyle size (length, width and height). A two-dimen-
sional sagittal slice is selected to examine the
condyle clearly; the condylar length is measured
from the line extending from a point at the pos-
terior mandibular condyle to the point at anterior
mandibular condyle that located inferior to the
superior mandible condyle about 4 mm on either
side of the condyle. Condylar width defined as
the linear distance between the medial and lat-
eral mandible poles in the coronal plane, Condy-
lar height was represented by measuring the per-
pendicular linear distance from superior mandi-
ble condyle to a line constructed between the
most inferior point of the sigmoid notch perpen-
dicular to the tangent of the posterior surface of
the ramus in the sagittal plane (fig. 1).

JEE——13.76

L
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A B C
Fig. 1 (Puc. 1)

Fig. 1. CBCT, mandibular condyle.

A — sagittal view, condylar length measurement. It is about 5.49 mm representing distance line extending from
a point at the posterior mandibular condyle to the point at anterior mandibular condyle that located inferior to
the superior mandible condyle about 4.01 mm on either side of the condyle.

B — coronal view, condylar width measurement. It is about 13.76 mm representing the linear distance between
the medial and lateral mandible poles in the coronal plane.

C — sagittal view, condylar height measurement. It is about 16.80 mm representing perpendicular linear dis-
tance from superior mandible condyle to a line constructed between the most inferior point of the sigmoid notch
perpendicular to the tangent of the posterior surface of the ramus in the sagittal plane.

Puc. 1. KAKT, MbILLLEAKOBbIH OTPOCTOK HUXKHEN YEAIOCTM.

A — caruTTaAbHad IIAOCKOCTBb, U3MEPEHHE OAWHBI MBIIIEAKOBOTO OTPOCTKA. [IAMHA OTPOCTKA COCTaABASET IIPHU-
MepHO 5,49 MM U IDPEACTABASET COOOM PACCTOSHHE MEXKAY TOYKOM Ha 3aJHEM IIOAIOCE OTPOCTKA M TOYKOM Ha
EPETHEM TIOAIOCE OTPOCTKA, PACIIOAOKEHHOM HIXKE BEPXHEHN TOYKU OTPOCTKA Ha 4,01 MM ¢ 06€HUX CTOPOH.

B — KopoHapHas IAOCKOCTb, U3MEPEHHE IITUPUHBI MBIIIIEAKOBOTO OTpocTKa. [IIuprHa 0TPOCTKA COCTABASET IIPH-
MepHO 13,76 MM U IpeAcTaBASET COO0M AMHEHHOE PACCTOSHHUE MEKAY MEOUAABHBIM U AATE€PAABHBIM ITOAIOCAMU
OTPOCTKa B KOPOHAPHOH ITAOCKOCTH.

C — carmTTasbHas IIAOCKOCTD, U3MEPEHHE BLICOTHI MBIIIIEAKOBOTO OTPOCTKA. BBICOTA OTPOCTKA COCTABASIET IIPH-
MepHO 16,80 MM U IIpeAcTaBASIeT CO00i MEPIIEHANUKYATIPHOE AMHEMHOE PACCTOSHIE OT BEPXHELH TOYKH OTPOCTKA
[0 AWHHH, IIPOBEAECHHON MEXKAYy CaMOH HMXKHEH TOYKOM CUTMOBHIHOM BBIPE3KH U 3aHEH IIOBEPXHOCTHIO BETBH
HIXKHEU YEeAIOCTH B CaTUTTAABHON ITAOCKOCTH.
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The statistical analysis was done by using
Microsoft excel version 2010 and GraphPad In-
stant program. A descriptive analysis was per-
formed for condylar height, length and width in
relation to gender, side and age group. Differ-
ences between gender for length, width and
height of condyle measurements were checked
using Unpaired t-test (independent t-test). Differ-
ences between right and left sides was tested sta-
tistically for significance difference by using
paired t-test, while the differences between the
age groups was checked by one way ANOVA test.

Results.

Fifty CBCT images of patients were re-
trieved from the archive (25 males and 25 fe-
males) with age ranged 18-44 y. The mean and
standard deviation of condylar length, width and
height were measured in males and females. A
high-significant difference was found between
male and female regarding three linear measure-
ments (P-value< 0.0001). The length, width and
height were higher in male (7.10+0.22 mm,
15.21+0.87 mm, 19.34+0.76 mm respectively) as

Regarding the changes in condylar meas-
urements with age, the total sample was divided
into 3 groups according to age (Gl= 18-26y.,
G2=27-35y., and G3= 36-44y.). By using ANOVA
test, the statistical difference was measured and
no significant differences were detected between
the three groups regarding the three variables. As
shown in details in table Ne3.

Discussion.

Mandibular condyles are described as one
of the most important parts of the temporoman-
dibular complex, so that condyle morphology of-
ten provides a better understanding of certain
disorders, and is crucial for accurate diagnosis to
recognize any variations or abnormalities in
these structures, especially when performing or-
thodontic management and orthognathic surgery
[17].

Many studies have evaluated mandibular
condyles measurements to investigate any corre-
lation with gender, side, and age groups.

The mandibular condyle appearance and
morphology may vary to a great extent from one

Table Nel. Comparison of condylar length, width and height (in mm) in relation to
gender.
variables Male Female P-value
No. 25 25

Mean 7.10 5.67
| SD 0.22 0.78 P<0.0001
%D Low. 95% conf. limit. 7.01 5.35 HS*
- Up. 95% conf. limit. 7.19 5.99

Range 6.45-7.39 4.39-7.29

Mean 15.21 13.52 P<0.0001
< SD 0.87 1.24 HS*
= Low. 95% conf. limit. 14.85 13.01
= Up. 95% contf. limit. 15.57 14.03

Range 13.40 - 1691 11.28 - 16.19

Mean 19.34 16.66 P<0.0001
= SD 0.76 1.26 HS*
& Low. 95% conf. limit. 19.02 16.14
= Up. 95% conf. limit. 19.66 17.18

Range 17.83 —20.65 14.32 - 20.01

*HS means high significant difference (by independent t-test)

shown in table Nel.

The mean and standard deviation of con-
dylar length, width and height were measured in
both right and left side. A non-significant differ-
ence was found between right and left side re-
garding the length (6.43%1.02 mm, and
0.35+1.02 mm) respectively. The width and
height were higher in right side and the differ-
ences were statistically significant (p<0.05) as
shown in table No2.
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individual to another and between different age
groups [9, 18].

Regarding to the gender this study shows a
high-significant difference between male and fe-
male for the three linear measurements (length,
width and height), males were higher than fe-
males, table 1 this probably may due to the dif-
ference in general size of the condyle between
males and females, Al-koshab et al also reported
that overall size of the condyle in males was
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Table Ne2. Comparison of condylar length, width and height (in mm) in relation to
condylar side.

variables Right side Left side P-value
No. 50 50

Mean 6.43 6.35
= SD 1.02 1.02 P=0.53
g Low. 95% conf. limit, 6.14 6.06 NS*
- Up. 95% conf. limit. 6.72 6.64

Range 4-7.69 4.02 - 7.66

Mean 14.67 14.06 P=0.013
S SD 1.60 1.60 S
= Low. 95% conf. limit. 14.22 13.60
= Up. 95% conf. limit. 15.13 14.51

Range 11.34 - 18.32 11-17.46

Mean 18.21 17.79 P=0.04
= SD 1.92 1.75 S
& Low. 95% conf. limit. 17.66 17.29
= Up. 95% conf. limit. 18.76 18.29

Range 14.76 — 22.88 13.88 —21.47

*NS means non-significant difference (by paired t-test)

**S means significant difference (by paired t-test)

Table Ne3. Comparison of condylar length, width and height (in mm) in relation to age

groups.
variables 18-26 27-35 36-44 P-value
No. 20 18 12

Mean 6.59 6.45 5.96
< SD 0.69 0.92 1.14 P=0.16
£ | Low. 95% conf. limit. 6.26 5.99 5.23 NS*
- Up. 95% conf. limit. 6.91 6.91 6.68

Range 5.42-7.39 4.59-7.38 4.39-7.16

Mean 14.73 14.49 13.58 P =0.56
= SD 1.12 1.34 1.53 NS*
= Low. 95% conf. limit. 14.21 13.82 12.60
= Up. 95% conf. limit. 15.26 15.15 14.55

Range 12.44-16.91 11.99-16.85 | 11.28-15.28

Mean 18.42 17.97 17.34 P=0.22
= SD 1.42 1.73 1.98 NS*
& | Low. 95% conf. limit. 17.76 17.11 16.08
== Up. 95% conf. limit. 19.09 18.84 18.61

Range 16.39-20.58 15.29-20.24 | 14.32-20.65

*NS means non-significant difference (by ANOVA test)
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significantly larger than in females, and this was
also confirmed by a study conducted by Coogan
et al which found that male condyles were on av-
erage larger than female condyles [19, 20]. Con-
dylar volume was assessed by Ceratti et al and
Lo Giudice et al, with statistically significant dif-
ferences according to gender and this result
come in confirm with our study results compar-
ing the width and height in males are larger than
in females [21, 22].

In this study, there was a significant differ-
ence between sides when comparing the condylar
width and height, right side was higher and the
differences were statistically significant (p<0.05)
as shown in table 2. This asymmetry could be re-
lated to normal cranial base asymmetries in ad-
dition to the present of different types of maloc-
clusions with a preferred side for mastication in
subjects with malocclusion. Wang and Rodrigues
et al discussed the relationship between sides
(right and left) in addition to joint spaces, they
found that there was no significant difference be-
tween left and right sides [16, 23]. Cohlmia et al
suggested that condyle is asymmetric in a nor-
mal population [24].
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