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OPUT'MHAJIBHAA CTATHA

THE VARIATIONS OF MANDIBULAR NOTCH SHAPE BY USING PANORAMIC X-RAY
IN PATIENTS ATTENDING DENTAL CLINICS: A CROSS-SECTIONAL STUDY

Halah Abbas Husseien, Hanaa Khazaal Jaber, Farah Taha

College of Dentistry, University of Basrah. Basrah, Iraq.

he mandibular notch is located on the superior margin, between two prominent processes
of the mandibular ramus, the coronoid and condylar processes. The mandibular notch
permits the entry of the masseteric artery, vein and nerve to the deep surface the masseter-
ic muscle.

Purpose. This study was conducted to evaluate different morphological variations of the
mandibular notch shape by using panoramic X-ray and the deviations of the mandibular notch
characters among different age groups.

Materials and methods. The study sample consists of 170 cases of both sexes, aged 18-88
years, who underwent panoramic X-ray imaging. The mandibular notch shape was categorized into
three basic types (round shape, triangular shape, wide shape) based on the radiographic images, and
the distribution of each type among the age groups was calculated.

Results. The results show that the most common mandibular notch shape is the wide shape
(70.8%) in females followed by round shape (45.3%) in males. Also the triangular shape is the most
public in young group (64%) followed by round shape in adult group (18.2%), the round morphology
is also regularly public in old group (25.5%).

Discussion. The orthopantomogram (OPG) is the most common dental diagnostic tool. Alt-
hough OPG has disadvantages of magnification, distortion, superimposition and misrepresentation
of structures, however with low radiation dose and low cost. The study showed that round shape of
mandibular notch was more common. In this study the mandibular notch was divided into three
shapes: shape I triangular, shape II rounded and type III truncated quadrilateral. The triangular
shape were found in 46% of sides and truncated quadrilateral shape form 20% of sides, they are
mostly common in males, while the rounded shape was founded in 34% of sides, with females being
the predominant gender.

Conclusions. The panoramic X-ray imaging is a reliable method for assessing mandibular
notch shape and the findings can be useful in planning surgical procedures such as mandibular re-
construction and orthognathic surgery, in addition it may also aid forensic anthropologists in the
identification of unknown remains.
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BAPUAHTbI CTPOEHUA BbIPE3KM HUXXHEN YEAKOCTU NMPU UCMOAb3OBAHUU
OPTOMAHTOMOIPA®UU Y NAUUEHTOB, OBPALLAIOWLNXCSHA B CTOMATOAOTUYECKHUE
KAUHUKN: KPOCC-CEKULMOHHOE MCCAEAOBAHME

Xaaax ABBac XycenH, XaHaa Xa3aAa Axabep, Papax Taxa

CromaroaormdecKiii Koare/K YauBepcureTa Bacprl. r. Bacpa, Upak.

bIpe3Ka HUKHEH YeAIOCTH pacIloAOKeHa Ha BEPXHEM Kpae, MEXIY BEHEYHBIM M MBIIIEAKO-
BBIM OTPOCTKaMH BETBH HIXKHeM deArocTH. HuzKHedeAlocTHasd BbIpe3Ka obecIiednBaeT MI0-
CTYII JXK€BaTEAbHOU apTepHU, BEHBI U HEpPBa K FAYOOKOM IIOBEPXHOCTH 3KE€BATEABHOU MBIIII-
IIBI.

Ienp mcciaenoBanua. OlleHKa pPa3sAWYHBIX aHATOMHYECKHUX BapHaHTOB CTPOEHUS HUXKHEUYe-
AIOCTHOM BBIPE3KH C HCIIOAB30BAHHEM OPTOIIaHTOMOIpadUU U BBISBACHHE AaHHBIX OTKAOHEHHUI B
Pa3HBIX BO3PACTHBIX I'PyIIIax.

Martepuasnsr u meToasl. Beibopka uccaeqoBaHug cocTout u3 170 caydaeB, My>KYHH U JKEHIIUH,
B Bo3pacTe 18-88 aeT, KOTOPBIM OblAa BBIIIOAHEHA opTornaHToMorpadud. Ha ocHOBaHMH peHTTEHOAO-
TUYECKUX HM300paskeHH# (bopMy BBIPE3KH HHKHEN YEeAIOCTH Pa3/IeAHMAM Ha TPH OCHOBHBIX THIIA (KPYT-
Aag dopma, TpeyroabHas opma, IIMpoKas popMa) U pacCUuTaAl paclpefeseHHe KasKI0To THUIIa II0
BO3PACTHBIM I'PYIIIIaM.

Pesynbrarel. Pe3dyAbTaThl HCccAeqOBaHUSA IOKA3aAW, YTO Hauboaee pacIpOCTPaHEHHOM (PopMoi
BBIPE3KH HUIKHEM YeAIOCTH gBAdeTcs Imupokad ¢opma (70,8%) y KeHIIMH, Hasee CAeLYeT Kpyraasd
¢dopma (45,3%) y myzxxuuH. Kpome Toro, TpeyroabHas popma SBAseTCs HauboAee pacIipoCTpPaHEHHOH B
TpyIIle MOAOOBIX (64%), Kpyraas ¢opmMa — B rpymme cpegHero Bo3pacta (18,2%), a Takske Kpyraas
dopMa peryagpHo BCTpedasach B cTapllei Bo3dpacTHol rpymrme (25,5%).

O0cy:xxnenue. OpronantToMorpadus IBAIETCS Hanboaee pacIpoCTPaHEHHBIM UATHOCTHYIECKUM
METOIOM, HCIIOAB3YEMBIM B CTOMATOAOTHYECKOH IIpaKTHKe. XOTd JAaHHOE HCCAEOBaHUE HMeeT HeIo-
CTATKH B BUJE MACIITAOHMPOBAaHUS, UCKAXKEHUS U HAAOXKEHHS CTPYKTYP, OOHAKO UMeeT HHU3KYIO Ayde-
BYIO Harpy3Ky U HEBBICOKYIO CTOMMOCTB. ViccaemoBaHHE ITOKa3aA0, UTO dHallle BCTpedaeTcd Kpyraas
¢dopma BBIpe3KH HUXKHeH dearocTH. B maHHOM HccaeqoBaHUM (popMa BBIPE3KH HUKHEH YeAIOCTH Oblra
paszzmeaeHa Ha Tpu TuUna: gopma I — TpeyroarHas, dopma Il — 3akpyraenHasa u dpopma Il — yceueHHBIH
4eTBIPEXYTOABHUK. TpeyroabHada popma Berpedasach B 46%, a ycedeHHas deThIpexyroabHast popMa —
B 20% (garre y My>K4HH), TOI1a KaK OKpyraas popMma Berpedasack B 34% ¢ nmpeobragaHueM KEHCKO-
TOo II0AA.

BeiBoarpl. Busyasuzaiiyss C IIOMOIIIBIO OPTOIIAHTOMOTPA(HH SBAFETCS HAIEKHBIM METOIOM
OLIEHKH (POPMBI BBIPE3KH HUXKHEH YEAIOCTH, U IIOAYYEHHBIE PE3yABTATBHI MOTYT OBITH ITOA€3HBI IIPHU
TIAQHUPOBAaHUU TAKHUX XUPYPrUUYECKUX BMEIIATEABCTB, KAK PEKOHCTPYKIIUSA HHXKHEH YEAIOCTH U OPTO-
rHaTU4YecKasd XUPYPTHs, a TaK:Ke MOLYT IIOMOYb Cy[AeOHBIM aHTPOIIOAOTaM B HMAEHTH(UKAIIUN HEH3-
BECTHBIX OCTAHKOB.

KarouyeBble caOBa: HHXKHAS YEAIOCTBb, OpTOIIaHTOMOrpadHs, CUI'MOBHAHAA BBIpE3Ka, HHUXKHede-
AIOCTHas BbIPE3Ka, KeBaTeAbHAasd apTepHsd.
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he mandible, one of the body's strong-

est bones, is utilized in forensic medi-

cine to determine age, gender, and

race aswell as to provide socio-
demographic structure for anthropology. In
several studies undertaken by anatomists and
surgeons, the significance of morphological
changes found in the mandible's structure has
been demonstrated in light of the intimate rela-
tionship between the mandible and surround-
ing formations [1, 2].

Due to the area's clinical significance for
reconstructive surgery surgical technique, and
postoperative treatment, maxillofacial surgeons
take it into consideration. A maxillofacial sur-
geon would be able to treat chronic mandibular
dislocations effectively using a unique mini-
plate developed by Cavalcanti and Vasconcelos
thanks to the knowledge about the morphologi-
cal forms of the MN acquired [3]. The mandible
is composed of two main parts: the body and
the paired rami. These parts have several ana-
tomical landmarks that contribute to important
functions of the mandible, such as providing
sockets for the teeth and providing a passage
for nerves and blood vessels [2].

The mandibular notch, also referred to as
the incisura mandibulae or sigmoid notch is a
gap facing upwards and backwards occupying
the superior margin of the mandibular ramus
[4, 5]. Furthermore, this notch separates two
prominent processes of the mandibular ramus.
the coronoid process (anteriorly) and the con-
dylar process (posteriorly) [6]. The mandibular
notch acts as a passageway for the masseteric
artery (accompanied by the masseteric vein and
nerve) to enter the deep surface the masseteric
muscle [5, 6].

Panoramic radiography is a simple, low-
cost method to evaluate the bony structures of
the temporo-mandibular joint (TMJ) and is one
of the most commonly used techniques by den-
tists and dental specialists. Its principle is
based on the tomographic concept of imaging a
section of the body while blurring images out-
side the desired plane so that the TMJ and
teeth are in focus, but adjacent structures are
blurred [7].

The present study had witnessed various
morphological shapes of the mandibular notch
by using panoramic x-ray imaging. Sign the
deviations of the mandibular notch characters
among different age groups and conclude the
most common morphology in each age group of
patients. Notice the most common notch design
between males and females. Determine the
notch figure resemblance between right and left
side in the same patient.
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Materials and methods.

The present study was conducted on a
sample of Iraqi patients who visited the teach-
ing clinic at Basra Dentistry College University
of Basra for diagnostic and treatment purpos-
es.

A retrospective study was conducted in
the Diagnosis Department, after sample size
calculation was performed by power test. The
sample size comprised of 170 panoramic radio-
graphs, approximately 70 taken using Kodak
8000C Digital Panoramic and Cephalometric
System, under standard exposure conditions
as recommended by the manufacturer, the re-
maining samples collected from private clinics.
The sample size consisted of 170 patients ex-
amined bilaterally (n=340), including 64 males
and 106 females, who were randomly selected,
their ages ranging between (16-88 years).

A value of P<0.05 was considered statisti-
cally significant by the using of statistical
package for social sciences (SPSS) program
(version 26.0) for comparison between variables
by chi-square.

Results.

Morphological parameters; in this study,
the morphology of the notch was based on a
combination of two classification schemes, Mo-
hammad et al., and Shakya et al. [5, 8].

The table Nel clarifies that similarity in
the mandibular notch morphology between the
right and left side in the same patient was
shown in about half of the study population.
There was a similarity 86 (50.6%) and there
was no similarity by 84 (49.4%).

The round mandibular notch accounted
137, wide notch found in 89 cases and triangu-
lar notch documented in 114 cases (Fig. 1-3).

In table No2, when the median age of the
study sample was categorized and compared
according to the shape, it was found that there
was no any significant difference in age.

By comparing shape according to sex, it
was found that the wide shape was highest in
females than other shapes (Table Ne3).

When shape was compared according to
the site, no any significant statistical associa-
tion was found (Table Ne4). No significant sta-
tistical association between shape and similari-
ty could be diagnosed (p> 0.05), (Table No5).

Discussion.

The current study was performed to iden-
tify the variation in shape of mandibular notch
in both sides; right and left in same sample
and compare it with sex and age. In this study
used orthopantomogram (OPG) which is the
most common dental diagnostic tool that use in
Basra dental college. Although OPG has disad-
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Fig. 1 (Puc. 1)

Fig. 1. Panoramic radiograph, round configuration of mandibular notch (right and left yellow arrows)

A - 56-year-old man, B — 24-years-old lady, C — 47-years-old man.

Puc. 1. OpTONAHTOMOIrpPAMMA, KPYFAQS KOHCPUrypauusi BbIPE3KU HUXKHEN HEeAICTU (KeATble
CTPeAKM CNpaBdA U CAEBA).

A — myx4mnHa, 56 aet, B — xxenmmHa, 24 roga, B — myzkunHa, 47 Aert.
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Fig. 2 (Puc. 2)

Fig. 2. Panoramic radiograph, triangular configuration of mandibular notch (right and left yellow
arrows).

A - 57-years-old female, B — 44-years-old lady.

Puc. 2. OpTONAHTOMOrPAMMA, TPEYrOAbHAS KOHCPUTYpaALMUA BbIPE3KU HUXKHEN YEAIOCTU (DKeATbie
CTPEAKM).

A - xxeHnwmHa, S7 AeT, b — xxeHnmwmHa, 44 roga.
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Fig. 3 (Puc. 3)

Fig. 3. Panoramic radiograph, wide configuration of mandibular notch (right and left yellow arrows).

A - 60-years-old man, B — 21-years-old female.

Puc. 3. OpTONAHTOMOrPAMMQ, LUMPOKAS KOHCPUrypauUs BbIPE3KU HUXKHEN YEAICTU (DKeATble
CTPEAKM).

A — myx4unHa, 60 aeT, b — xxeHmuHa, 21 rox.

| www.rejr.ru | REJR. 2024; 14 (1):81-88 DOI: 10.21569/2222-7415-2024-14-1-81-88 86


http://www.rejr.ru/

RUSSIAN ELECTRONIC JOURNAL OF RADIOLOGY

Table Nel. Distribution of similarity among the study population.
Similarity No. %
Yes 86 50.6
No 84 494
Total 170 100
Table Ne2. Distribution of shape among the study sample according to age.
Age (years)
Round No. 137
Mean 36.32+18.284
Median 30
Wide No. 89
Mean 33.6+17.278
Median 26
Triangular No. 114
Mean 32.39+£17.191
Median 25
P=0.152
Table Ne3. The association of sex with the shape in the study sample.
Shape Total P-value*
Round Wide Triangular
Sex Male 62 26 40 128
Female 75 63 74 212 0.041
Total 137 89 114 340
Table Ne4. The association of site with the shape.
Site Shape Total P-value*
Round Wide Triangular
Right 64 49 57 170
Left 73 40 57 170 0.472
Total 137 89 114 340
Table No5. The association of similarity to shape.
Shape
Total P-value*
Round Wide Triangular
Similarity Yes |38 19 29 86
No 26 30 28 84 0.095
Total 64 49 57 170

vantages of magnification, distortion, superim-
position and misrepresentation of structures,
but it’s also benefit tool with low dose and cost
for patients [9].

The study showed that round shape was
more common (40.3%), followed by triangular
(33.5%) then wide shape (26.2%).

The results revealed there was not signif-
icant statistical association between the shape
of mandibular notch and age. The study is dis-
similar than those reported by Shakya et al.
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which stated the most common shape of man-
dibular notch in panoramic radiographs was
triangular shape [8].

Also the study is differ disagree with what
reported by Sahithi et al. and Ashwinirani et al.
which confirmed that the most public shape of
mandibular notch in the OPG samples was
wide shape in both males and females [10, 11].

The study is agree to those reported by
Melek et al., where this study showed that
round shape of mandibular notch was the pre-
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dominant form, followed by triangular shape
(20.8%) [12].

In another study that diverse to the exist-
ing study it reported by Mohammad done by
using 100 OPG sample of Iraqi patients [5]. In
this study the mandibular notch was divided
into three shapes: shape I triangular, shape II
rounded and type III truncated quadrilateral.
The triangular shape were found in (46%) of
sides and truncated quadrilateral shape form
(20%) of sides, they are mostly common in
males, while the rounded shape was founded in
(34%) of sides, with females being the predomi-
nant gender.

In the present study, by comparing shape
according to sex, it was revealed that the wide
shape was main in females than round and tri-
angular shape, while the round shape was
highest in males than wide and triangular
shape.

Mohammad confirmed results that disa-
gree with current results that truncated quad-
rilateral shape form is mostly common in
males, while rounded shape was predominant
in females gender [5].

Ishwarkumar et al. agree with current re-
sults and stated that there was no any signifi-
cant statistical association between the shape
of mandibular notch and both sex and age [13].

From the outcome of the present study
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Conclusions.

In conclusion, this study provides valua-
ble information about the variation in shape of
mandibular notch and its association with age
and sex. The results conclude that the round
shape is the most common, followed by trian-
gular and wide shapes. Additionally, the study
found that the shape of mandibular notch is
not significantly associated with age but is as-
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more common in females and the round shape
being common in males. The use of OPG as a
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due to its low dose and cost for patients.
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