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Prevalence and Characteristics of Pneumatized Articular Tubercle and Glenoid Fossa in
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Introduction: The diagnosis of pneumatization nearby the temporomandibular joint (TMJ) is of utmost importance since it
may facilitate the spread of pathologies into the joint and complicate TMJ surgery. The present study aimed to assess the
prevalence and characteristics of pneumatized articular tubercle (PAT) and glenoid fossa (PGF) in panoramic radiography and
cone-beam computed tomography (CBCT).

Materials and Methods: This cross-sectional study was conducted on panoramic and CBCT images in the archives of a
specialized center for maxillofacial radiology in Zanjan, Iran, within 2017-2020. Panoramic and CBCT images of 220 patients
were selected. The presence of pneumatization was recorded at the articular eminence and the glenoid fossa. The prevalence
of pneumatization was determined by gender, age, location, and laterality. Data were analyzed in SPSS software (version 22)
using the chi-square test (P<0.05).

Results: In panoramic and CBCT images, the prevalence rates of PAT were 7.3% and 19.5%, and the prevalence rates of PGF
were obtained at 11.4% and 35%s, respectively. The frequency of PAT and PGF was higher in females and subjects younger
than 40 years, as compared to males and older cases. Unilateral cases were higher than bilateral cases for both pneumatizations.
The most prevalent type was unilocular in PAT cases and multilocular in PGF cases.

Conclusion: As evidenced by the obtained results, PAT and PGF were relatively common in the study population.
Furthermore, PAT and PGF can be examined more accurately on CBCT images, as compared to panoramic radiographs.

Key words: Glenoid cavity, Temporomandibular joint, Cone-beam computed tomography

Corresponding Author: Bahar_Hekmat70@yahoo.com

J Mash Dent Sch 2021; 45(3): 237-46.

oS>

90355 Jaged 1y Judio (3955 43 B Cput] yh yianS Sl (5K 135 aiily o0 o (S8 (RS it pd (ygunwtl i logiy (auduisd Sdodio
22 95 0y g habe (S p gl iiloghy (39 9 Flgl (b))l tardllae cl I Db S dazn 1) (S8 S Juake (22
..:93 CBCT 9 &ge')yb ,.391.@5

0L 33 & jy90 9 SB (5599235 (wauadS 35 po S gand )] 53 39290 CBCT g Suoly 95l gl (59, 2 (xlale axlllan (] 3 ug y g g0
Cod MigilS 0y g e (S 33 50 (ygumw! juilogiy g il LBS] Hlows YV + Suoly 95l 9 CBCT pglai wwd plosil (145-94)
51 830wl b YY Lialyg U SPSS lawgs Waodls .owh cpuetd ;o5 )3 Coown g 0y St copaw s i wlol 33 yaml juilogiy  Slglyd .ag3,5
(P<o/+0) )5 51,8 Jalodi g 41505 390 oSl - S (39051

SYF-FY A A e s ali SOVESFVFFA 1 Sty 05 o ygu0 9 KB (55999200 0955 Sud 3ilid 0uSLilo K3 j1gl8 lodseyloni 3 SLi «Jguan g
E-mail: Bahar_Hekmat70@yahoo.com


mailto:Bahar_Hekmat70@yahoo.com
mailto:Bahar_Hekmat70@yahoo.com

(O, Ken 5 CwuS> o)le) v WS g g Jeaie Sa p OgrmliSlogy Sho s SlolA s <{‘~k‘

s ol islegiy llyd 5 IIAID 3 IVIY i 4 b (S 2 spmlilagiy 1,8 CBCT 5 Sualgily prska 1o el 4l
JUo Fo a5 o180 53 9 B go 1 WL Wb (45 )3 2dgilS 0,k 5 e (Siwer p1 oopwlilogiy (Slgld 09 2¥D 9 29V /F o )5 a4y adgilS
Oyl 3lyn 13 £ o2 ntled 392 465 33 3,190 51 VU 46, 5o e opmaloiz 39 50 (1t 32 o B (6L 513151 54

D92 0,8 —a 3595 00 gpwljuiloghy 3,190 )3 g 0,8 — ST uake (K
3 5013 2V s g5 aallan 3,90 Cogna 13 i i ke (Kt gl 33 lagy o5 31> (5 Al ) 16 S

Ao YU A58 b yia g hade Sy Oygeml juilogiy Lansuls ) Suel il 4 Comad CBCT yglaas
P95 anil b (5 5 amals (35 905 ((SE (RS Juado cigilS 0,8 s gulS SlolS

2 3> Sl gl 5] B 53 O gl 3 le gy oS
Jate e 4 gl gl e GS ol
oS Bd P 33 ol ditead 5 gdms )Y g hin g 5 e
Vsl aalsl lats (Kowor 5 6 052 sl J ks

Ol gl O gl 33l gy ok plowil Dladllas !
(S YL Ag) golis Jols db o aw b al&nS
Wisgs o plowil IS5 5 (dn 4 (Kl V) JG
i A Ol Koy ks sl oy
Dok g ge3ly Al s gy (A 1ils (o ges (S
S AEoS O il Sl Kl5 0kl 53 b cwdls
AL A fele plsa gl b wlie o a0 k)
P s (o 6 05 g 3 Sa ol (G
Sl (S5 = pES 5,5 6 0T 2 aE pSlas sl o
gl il gy pl 53 (C'”’ o Sl esgdema pl 5l
Aas sad 5 IS5 55 Ol il oy A5 b 5 Lo sS15 L]
2 Osewlilo gy Olgm g 5 sva 45 Col 0l o3y OLS
N5 105U oS Ol gtaal syl 555,590

WS oy ake Koz Oplilesy
Shb 5 A3l oo ki b oojir K D) 4 KlS (0
oz 51 SGL K5 B S Glba i dols b
IHE Jo S5 pmBles (oS Op e s
2505 3 Jeel Slald g i s S
shaie (Kanom 3 O gl 3ilo gis 3 95 0313 pyled Sliaslis

YYV-FF 1Y o ylowi [ FO 0,9 V¥ 0+ Jluo [ spuuino (S 331453 001 dloes

AoNio

2 pads l 5l e gl o S ez 4
ool 355 s 4 Ol gpaal JalSS Jgb s 48 O i
L o jim cpl dn S o O ojilog (el 0k 3low]
gsk bl & gd sdalin il b Ol guul 5> Kl g o0
Olgpinl Lgd o 3L aemmer sla Ol gual 53 mls
Sl (S (AT e 45 gooms I (S5 (A
B39y o Sl 4 SKEplais s ege Ol Sl &S
(AEonS Ol ] it gl 4l 3 BAd 0l g
hbe (Somp 5 5SS 5 0 fm LF g ol
A8 Lsule ol gl g Vel sns 518
h AES ol 65 50 U S Ol gl ple
Lz bo i St pols sled g S (p 0l g
LS pnolml haabe (Ko 5 s 25 (5 0 i 55 0
Y i K s S ol ol Jbo gl oS
T 5 g oo odalive O )lows daz )3

SSan S pES Jake SIBI 043 3Ly
gk (St il Jn igie S s e
4 bgp KaSs 5 5 sl ol sl g
Al a5 o das il 1, Ol sl ol Cue glie
gd popbul Ygndiag) gl Juads 4l
398 5 s ASsr sk 4 gl gl Jgbe sl

O 1K 1w g 5550 gl Bl LSl 4 il 5



<m>

Yooy lad / £0 0 95/ VEur Jb/d@bﬁ};ﬁ‘&:aﬁ‘:@

Sis s SlilA @il ol adlas 5 Sas
235 53 A 55 6 i e (Ko 3 O g 55 e 5
23 4l onl Slol b BLSI ew) 5 9 CBCT 5 Sl 3k
4 odiS axrl e Ol)lew o CBCT 5 SKol) 5l sl
A e 9 S Gid gl s S 5l S
g 0bs)

b gy g9l
CBCT s.(,'.a‘)jlg: ﬁ_}\-.as g‘;v«hia axJlas &.3" BE

e Sl 5 S bl s amse Oley
WALAR o s Olus b g 5 S g5l
Cranex ol&Kews ahws s CBCT s sluas polod . s o) p
FOV:) L& <= 3D (Sordex, Tusula, Finland)
solas sl 5 (10%12 Cm? mA: 4, T: 6.1s, Kvp: 110
Planmeca (Promax, Helsinki, o&iws aew s Sl 8L
CBCT y Kol 5L pnolas . Lsg edd a4 Finland)
Sle YYr polai Culg o S ey Jlew S 4 by
L0 B Y L o3l 55 48 5,0 V08 5 05 M Jols
A andlas 3,5 dis g
>y 68 p g bl b Gl sl
Joais 4l o 5Ll 53 ks g 45 canlllas 5,0
4l o g o B S se g 0 5 (K- A RS
sl bl 5 550 slabey 5 (S5 ABRS fuais
23 CBCT sbai bids 5l andllas 5l oy g0 5 S
Syl palas 5 dsle (JBy,S JLST b aw o
e 5 S GiPnly paaie S bug ey 2
o g s (Kiwzr 3 8 el 3l gy SIS s S
o L by (sl o g S ol OF sla (Ss  Ad S
NA g 205 Dog b g3 b b S Doy
VSE) A 3l e S G s SN s S

R

4 B poly pslas se Bolal Hsb 4l Ses
e 35y e b pluld twd gl SO SS
g g Ugal e pde b ool 2L
A Uil o ke (Ko Oalilsy
Ooml oy SR jadts 53 & ol 5954
(25 xS o AL o e ae (oo
Aalgd (S Zpsl, polai 3 5 edd 48 SUsys
Vo558 0 Ol gl g, 55 5 o 5

3 S aml g g0 palar b OSSN S
Sl Y Aen LT (Sl 5 5 IS ) @)
S AT Juade 51 S (led i S ke SiSS
sl 035 3,5 Ol 5 ey SILbI gl
J 55 00 ST g 28 5 S e ol 1) il
sl OISl 5 a3 6L il cladleys g5 5l
Odd ogsbegy 9l hus jo Wil Sl gl Ol ks
P S o g 1y WSS iy ake Ko
& 85 Wle Olgy ol Kee il gl Ol i
o SIS B 5 e 0 kol A3 gl e e
(”“...\.ib

Db sl sl s s axdl b (1S e g ol
S35 2 e O 51 g A5 B YooN Jle o
9K el OWe eSS s gy ol 2Uls
MV.8as S et &) 90

S5 Ol 53 (gl 63 S oy 50 4 CBCT 69 0l
o3litul S35l (sday Aw gl 03,550 Caws 4 (gl p
WIS e i DS 0o gy (o) 12 CBCT s (o
Ul sl dde (Yo JS3) eate Ko 5
day d 53 Gebs e oSl 5 Y ads b ol 4
(”-w‘é B J‘-ﬁ}f‘ 9 dble JUy S



(O, Ken 5 CwuS> o)le) e WSS (g g Jeake (Saea p OgeliSlogy Shs s SIS s <(i§‘

YY 453 SPSS (g,ll i3l p g 5l eslizal b s esls
9000 b ol g AS laesls . BAS Jdow g 43
omn el 4 Was SIS Jads B s Sl
ol S 6la e b Ogelsilo g Slol 3 o b3,
23 kb eslimal 5SS O g3l 31 (w058 5 i)
bz 8 s (4/00) (gl sims prlaes aslllas oyl

< I b €

b o 3518 Ol Al gl p K ;

Laie Koy 5 St ol CBCT ol 2 | 5 Sl G B F Ol A (6l 2 Kappa o 52
(0 sl o jim —tim 3 () o S5 Kilogy Jgdr 52 A58l o 5 Joabs Fawr 4l 2 CBCT

Oy dul (gl » Kappa s 2 .cowl ol o3ls QLIS
Al abs (Fowor 12 CBCT 5 Sy sy (2 G319
AP0 N) 3 Sls gme bl i 51 aS s t/EAA
9 Solygl g 3815 Ol Awb sl » Kappa oo 2
Solel I 5148 5.0 /¥AO ol A5 U8 6 i ) » CBCT

(P<'/"\).:ﬁ)|:d'~m

< ]
w508 6 i 5l Jlase ul S CBCT polas 1 ¥ IS

(‘?)6‘ oﬁa—#f)(uﬂ‘)e}b—&' sS._JLeﬁ

#%ck}M&ﬁd‘ﬁCBCTJ&‘;}Hﬁ}@o:-:és'ﬁ:)‘}:ﬁ:\ ‘JJ"’?

; Sl 55 Sl 54
LIS 0905l aomst SIS s
e Lo

K=1/8AA Y/ Yv v/ Cake _
CBCT s Sowr g

P<e/ey (Av/0)\WY (+) s

K=+/YAO (YY) oY (\V/8) Yo e
CBCT A5 S o e

P<e/eny (+/10) V&Y (+)e Y

Al e Cap 7 3dad (Aep 3) W g W 0015



<m>

Yooy lad / £0 0 95/ VEur Jb/d@bﬁ};ﬁ‘&:aﬁ‘:@

2 IS HS e Dl ilagy Wl £ p5 e 0 S
A OYCBCT 5 5 (4,5 V1) i V4 Kol 5k 5 sleas
WJlo 80 YL s 0 5 55 s sdalin (Az )3 WA)
AV Sl palas 53 S i Ol gy
(423 YV/V) & Y8 CBCT pablas o 5 (doys YE)
ka5 sl i Oalisbgy S edalis
(e, VY) BN 548 b g5 (Ao ;s YA) BV Sl 5L
(hoys YO/V) L& YV CBCT psbas 53 9 5g 46,LS$
O gal il gy 5 g1 8 oSG (Ao )5 NE/) L5 00 5 4d b gs
— S5 (M2 ,5 ¥ 38 Sl 5l pobeas 3 A5 S o o
CBCT sl 53 5o i L (deo)s E) L8V o i
(233 08/0) & LY 5 0,0 ST (Ao ys £0/0) L& YO

S Bl o L

23 e (Ko 0 gl iilesy Sl w55 1Y dgdr
CBCT* 9 g.(-:nb‘,ﬂ-gg Jg‘gl—d-\'

CBCT Sl 55
Sldas (.\.a)b) Sluss (M)A)

Yo(oA/Y) W CWY) 0
WEVA) 0 (R sy o
Y (VUY) \Y (Vo/r) £e>

(JL)
Ve (YY) ¢ (Yo/+) o<
\Y (YV/R) ¢ (Yo/+) W6b g
Yo (£V/0) A(0r/) ol y 4 JaSy Ol
Y (Yo/0) ¢ (Yo/+) oo 4 kS
Y4 (lv/4) Vv (Y/0) 0y S

e

Ve (¥Y/0) T (¥v/0) o o A=

* Cone beam computed tomography

Dol iilbosy o Sns o Slslp ¥ dsdx o
OLL CBCT 5 Kol 6l o gl YY* o heitn Ko 5
Saie Kaam p Ogelislosy Slalp il ok 63l
23La5 53 5 (A5 VIY) 5,90 VU Sl 54 pglas 5
Oamlyibogy g (do,s V4/0) 5,5 &V CBCT
4 0L5 CBCT 5 Sly sl poleas 53 oo (Ko »
93,98 (Ao ;5 OMYV) YO 5 (Ao, WYY Y s G
(A3 VA VA 5 (Ao ;3 ¥V/Y) 0 j3 s 5 4 Las 0 s
Ogml jila g (Jlw br 55 fwoy S 53 .0d sdaliv s, g0
Vo) 5 VY Subigl nslas 3 ek Ko
bl 549 (Moo ;3 VYY) L&YY CBCT s 5 (s
Sy Ogel losy Jlo £0 Vb w055 s
25 (Ley3 Y0) & ¢ Salysl polai jo Jeaie
pobas 53 a3 edalise (Awys YY/Y) L& Ve CBCT
Y0) b s Ko Opelidlgy oSl
2% 9 2 4 kS, (Ao, VO) LENY 5 4 b g (Aw)s
AYY 5 b g5 (Meys YV/A) G VY CBCT las
S Ogelylogy 3 4 kS (dwys VYY)
S (dep;3V/0) &V Sl sl palas 5o ade
CBCT jslas ;5 50 i A (o ,3 YV/0) LT 5o i
(3 YY/0) L@ VL 5 o0 ST (Ao, WV/E) L& YA
A5 glold o e s
6 i O gosl gilo g s S s Slol Y Jod o
s 0315 0L CBCT 5 Kl b a5 YY* 53 A 9dS
2L 53 A5 IS i Ol yilesy Gl
CBCT i3l 55 5 (dwoys VV/E) 3,40 YO (Sl ik
2 SIS o i O el 53l gy 351 (A2 ¥0) 3,50 VY
0V V& ,3 C g 4 0L CBCT y Sal,5L polas
VWG a0 50 93,90 (o5 08/0) LY 5 (o s

05 .k edalin 590 (Aeoyd £0/8) YO 5 (Uepys £8)



(0, \Ka 5 S 0,lg)

v W 5o g aabe Ko p Oglilgs (Sho s Sl o @

4 Comd 2SOl plp Ol o))
OV 5505 6 5V adets 035 Sl gl (SIS s,
Ol el Cilises I 55 Ogmalilogs oluls
S Jeged o 15 Gl ool Sl aKS
S g el s (Sl b KPS sl
S coen AL s e 6 S5 sl pslas
Sgmlpslogy 3505wl cpl H5 2l OWSIk
00 ps 4 5 5 55 b
O gl pilo gy 0k plulid 5 050 ol addlas s
Syl polas 53 agglS o> o Jeais Ko
alae gl b abl cpl 3y CBCT sl 51 oS
S et 5 3 Sl o 4lie P01, Kea 5 Bhalchim
s de Rezende Barbosa (oSS 95 cpl ) Jool> cu
53 Sealy 5l B8 gl s a8 Wals oL OVl
CBCT I jeS Silogy hais K aeds
2 aeme 0del g5l 005 gl g s riomen ASL 0
s Al g s K 5 5508 0 i 555
s g s CBCT 4 o Sl 5k (S1 5 9001,
Sz Ogelilosy Gl o adlas o
el ity A3+ /Y Koy 5y 55 55 1 Saade
ey Slallas 5 sdel s p3lis 31 zaS Ol opl
Sl Solish psla gLyl LS el
VY B do)n VM 51 late (Koo 5 O gasl 55be g
oo g s el s BV G 8 508 ws s
hade (S p Dol losy S5l 5 CBCT p5las
SRS U [ (P P BN I K- HR WS LV N
s Salll oWlas 43 CBCT psbas oLyl b s
VY0 Dol Ker 5 Bhalchim e ys V6V (V00 Ken
ol iyl o3 10/N V01K 5 (5SS 5 Ao

b adllas 5 odd 3,058 Slols b anslie 55 45 ool

,uLaJ P -\:5_9}'\; AJ,&? b_g:aﬂ‘}:s‘.a_gbv gf".")’ d)j :“ dj-x?
CBCT" 5 Sarly 5t

CBCT Seely 54
sldas (Mjb) Sl (M)b)
LY (0¢/0) Ve (0V/0) 3)
Yo (s0/8) VY (88/4) sy o
o¥ (WA) 14 (V) go>
(Jl) pw

Ye (¥V/Y) T (YE/) ge<
YV (Yo/\) v (YA/Y) a,b g
Y4 (Yv/) N (EE0) el 4 RS e
Y (YV/Y) v (YA/+) DAY
Yo (£0/0) 4 (*/+) o i SO

o >
£Y (0£/0) e/ o i L

* Cone beam computed tomography
-

lae i S35 51 G 2l gl e S
Al b b s S b L) S Sl
) ARS Ol gl Ogralzilesy il Jing
Sa Kb (Sl B8 Jold 4l 4 Ol
O3 8 s o3 7y o S4) Y
Slp el S S SulyBh BS el
2l bl e Ko O gm0l gy el
(S g ol glad wsle SIS gl slsasS
Sz 5 5 gl s 5515 gled b Ol eSS
SN psd o3y Ko CBCT .S oai ool b Lake
g 3l 6 o s & ol K5 5510 (a4

25 (sl pew AL W CBCT ol 4l



<m~>

Yooy lad / £0 0 95/ VEur Jb/d@bﬁ};ﬁ‘&:aﬁ‘:@

P Oommlislogy AL sdalls i 53 o S0l sre
5295 0U) psk pd e pas U 5 g A3, L Bk
o 180 53 O gl 5ila gy 0l gl cdoa o £ O o
SAud o o 5 S5 Pam 5 peer sl o 4
S g Dl lagy Sl s e 40l 13
Ols o 5 b OG5 53 OF aeds dlaz=l 5 lads
(W’m"’*':'lfg‘
Sy 0 liilegy ol llhs slacsly G
b amglie )3 (SE0) Ol g 2131 5o ds S 6 i ol
SN s OLS ) 5V SllA (€ D) e sl B
309 Cm 5 V01K 5 Salll Sldlas s b andlas
g5 o ol Bl bl 51 OV, K
5 Salll aiS CBL s 5 heis (Ko 5 O ol 5 la 5
Slilp A s WS B Vol
om Solagme W WSS i O gl il gy
A Ssls 0515 O g 55 lo gty LI 3 g3 g s LR0y S
013 O el jlosy g 355 0 JolS Ko 0 3 Ygens
Bghes s (Ko 45 S BN S Sk K5
Sy 0555 2l Gl oS po s e Ll
P Ol ol adlas s OVl phal lais
2 W WA (e (S 3 0 gl il gy 5115 S lans
S g Oarliilgy U5 ol adlllae
Sallt .3ls QLS ol y Conw 3 B 9 8 S 1, Luado
3 smaess 5 WolKea 5 Buyuk VolKea
bbb K in Ko O gel il gy 50 V01 K0
5 VML 5 IS Wb g syl S e 1y
5 Mgty O, Ken 5 ) gt ol anlllas b & 5l
Osg 5 Olglp Myl Kea 5 Shamshad 3 Vol Kea
FHNFE s Bh g Shabe Sy Dpliilosy

(V514,5¥7) X3 S

Dpmlilogy gl Ol & o 3 ol S
Sllas 3 CBCT polai pwlul p Josis (Koo
s Borahan aw,s YA/E Mol Kea 5 Buyuk
VY V0K 5 g a5 deo 3 ¥Y V01K
23 ool Sy Glol S 4 o &S AS 5,155 s
b Sl @l pe S ddl e iy b adles
S b g alisen gasls e SI5 o)l 4 Ol g 0
s Jole S Olge 4 ol Cond addlae Ay, 52
IR A P RN TP J
Jate I

s SKadS 51 (6,8 Ased 35 g,V sndiey ) geed

Oy AL Y iy
2 HIF e S8l 0beys SIp sl g Spse 5 S
AS 2l 5B O gl e g gl 5 O e
Dl Slegy Sl ol addlas b elul
bas o 51 it b 05 53 a0 i 5 luade So
Slolp S w F s 8 Vol Ken 4 llgily g
(he 33 VI W 05 53 Jain (Kr 3 O ol 55l 55y
adlas 3b (pimen 34 (Uep)s 0V/Y) Las o 5l 2l
Dol plagy glsl (Fn (V0K 5 Nadaes
S Aokt G131 B2 g L a 05 55 othn (K
01,Sen 5 Orhan L 5 odds ol FAIHIR AN
Sy Ol il gy slols 35 VN0 5148 sl oL
£Y/0) as 1o 4y S (U235 07V/0) W ) heo 55 ¢ Juritn
s Ladeira (b addllas b & plie 53 g i (o)
S gl pila gy 45 WS edalie V01, Ken
(Ao ;3 YY) b U5 4 Comnd (Ao ;3 Y) Las o 55 Jeaie
om S K S SolS Sldlas S e g 500405
Lol iz 5 Peate (o Osrl sy g5y
o Salll adlas ;5 Ol sy gyl e

N A sl 0 O el pile g 5 51 Vol K



(0, \Ka 5 S 0,lg)

v W 5o g aabe Ko p Oglilgs (Sho s Sl o @

4 58 o i O geenl ila gy 4S 315 LI el andllas
s b oS 55 (slo i — S g 9 51 Sl gl i — ki
9 Salll (pmmmen L ASL o alie Vol 5 Buyuk
Olsl 1y (daoy5 80/0) (gl o i — ki 61 5l AR PO
L3S I E (a3 £/0) (gl oo S g5l 51 5

ass 4 0lg o ol Sagh sl Cusgion
S S 4 by 0 CBCT 5 Sl 5y pslas 38L O3 9
w3 B s 4 gad ol )3 Sz gdone Cm ge 45 5 S 0L

SEK 95 5 ol addlan o (o bl Olge w
S 3 5 S eslil (gum w5 s 53 (SIS ol
why LIS Sy gs e toldlas 3 Sl slaa s &S
Sl 5 S i Ol s Sl G
ool 0 03Uzl CBCT b 5 CT Kol 554

S A

(g 250 Cerar 534S by UL ol aalll
5 e Kooz 0 gl 5l 51 2V T Sl
R s 53 bl 3y SRS o i Dol ile s
Nmdag;ged Joris 4l ;o >l g dslle &
s 4 als b e eas 0sd (e pladl
w5 3,0 b BBl 3L 4 a6 55 51 (6 S sl
i 53 CBCT polai Cds oz o 3,55 13
AN A3 S o ade (Ko g O gl 55l
Al o Kool y 5L glias

SO0 g S

b &S i ALl plgll S5 Sl LIS Slax )
155 5 K85 K035 (5, s cpl plowl 1 po 53 1,

oS o

Doliplogy a5 ol Ol ol adlas mbs
23 90 =SS 3 |38 p e 53 350 53 (orde ([Kimir
VOISR 5 ) g iz .3 g9 0 i ki 3, 40 o K
—SS s,lge BN s 1) heade (Ko p O seel by
ol gl jol- addllae b 48 dis S 3,18 (glo i
o i — S5 O el pila gy Gl 5 e andllas b O plie o
s A o3 14/ V01K 5 Salll Sldlae s
Vor¥ V0LKer 5 oSG 5 Aoy VOV
AL g (slo i dir gl 51 a8 45 AS 5,158 ds )
o i S5 gl 8l il 5 V0l Ken 5 Borahan aallas >
Oled (42,3 £8) o i —izr 35050 b by 5 (453 01)
o

WSS 6 i O gl oy Sl ol adllas o
2ol 3 5 deo s VV/E Sl sl pabas elul
L Vo, Ken 5 Salll .ol cowds doys YO CBCT
) 4558 o s Ol ilogy CBCT pislas b))l
ol andlhe b anslie 55 45 Ws S 5,055 Ao s £V/)
o Ogenlpilagy Slolp &S Jb 3 ol YL
(doys YA/M) Wyl 1Ken 5 Buyuk Sladlas s A 4208
Slalp 5l S (aoys WY Vol,en 4 Tlgiy
BB op SN b b adlae 5o edel ey
5,90 CBCT sl ol 53 sl 4 Ol g5 oo 1) Sl
515 S 03l

Ol jilo gy cp S0Ngl 3 45 sls Ol ol andlias
axdllas 53 .3 g el ) ot 53 4,05 g ok S 0 i
A glS 0 i O gl ilogn Slol 3 VoI, Ken 5 Tlgily
(Mo y3 YIV) 6,b g0 51 i (Mo s AV/Y) B b S

Mb&ﬂbwb@bb&‘ﬁjbﬁa‘y



<Y£o> Yoosled /80 0595/ Vv Jlu/ dgie (SKo55100s 0aSKESls alons

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

&b
Salli GA, Ozcan I, Pekiner FN. Prevalence of pneumatization of the articular eminence and glenoid fossa viewed
on cone-beam computed tomography examinations in a Turkish sample. Oral Radiol 2020; 36(1):40-6.
Yavuz MS, Aras MH, Giingdér H, Biyikkurt MC. Prevalence of the pneumatized articular eminence in the
temporal bone. J Craniomaxillofac Surg 2009; 37(3):137-9.
White SC, Pharoah MJ. White and Pharoah's oral radiology e-book: principles and interpretation. New York:
Elsevier Health Sciences; 2019.
Bhalchim SG, Jugade SC, Ramaswami E, Gogri AA, Kadam SG, Umarji HR. Prevalence of Pneumatized articular
tubercle using panoramic radiography and cone beam-computed tomography: a retrospective study. Contemp
Clin Dent 2018; 9(Suppl 2):5221-6.
Lagin N, Yal¢in M. Evaluation of pneumatic cavities surrounding temporomandibular joint by cone beam
computed tomography. J Stomatol Oral Maxillofac Surg 2020; 121(3):238-41.
Shokri A, Noruzi-Gangachin M, Baharvand M, Mortazavi H. Prevalence and characteristics of pneumatized
articular tubercle: First large series in Iranian people. Imaging Sci Dent 2013; 43(4):283-7.
Ilgity M, Délekoglu S, Fisekgioglu E, Ersan N, {lgiiy D. Evaluation of Pneumatization in the articular eminence
and roof of the Glenoid Fossa with cone-beam computed tomography. Balkan Med J 2015; 32(1):64-8.
Bichir C, Rusu MC, Vrapciu AD, Maru N. The temporomandibular joint: pneumatic temporal cells open into the
articular and extradural spaces. Folia Morphol (Warsz) 2019; 78(3):630-6.
Borahan M, Yildiz Sadikoglu A, Ulay G, Namdar Pekiner F. A preliminary study of prevalence and characteristics
of Pneumatization of articular Eminenceon cone beam computed tomography. Eur J Res Dent 2018; 2(1):6-11.
Nadaes MR, Lagos de Melo LP, Haiter Neto F, Freitas DQ. Correlation between temporomandibular joint
temporal component pneumatization and morphology: analysis by cone beam computed tomography. Int J Oral
Maxillofac Surg 2019; 48(6):779-86.
Miloglu O, Yilmaz AB, Yildirim E, Akgul HM. Pneumatization of the articular eminence on cone beam computed
tomography: prevalence, characteristics and a review of the literature. Dentomaxillofac Radiol 2011; 40(2):110-
4.
Shokri A, Faradmal MJ, Hekmat B. Correlations between anatomical variations of the nasal cavity and ethmoidal
sinuses on cone-beam computed tomography scans. Imaging Sci Dent 2019; 49(2):103-13.
Shokri A, Safi Y, Mortazavi H, Baharvand M, Fallah-Koshki S. Cone beam-computed tomography evaluation of
pneumatized articular tubercle. Int J Clin Dent 2015; 8(1):63-71.
Zadravec D, Badel T, Smoljan M, Cimi¢ S, Katavi¢ N, Savié¢ Pavi¢in |. Zygomatic air cell defect - magnetic
resonance imaging of the temporomandibular joint compared with panoramic radiographs. Acta Clin Croat 2018;
57(2):227-34.
Johari M, Moudi E. Dental students’ and residents’ knowledge and attitudes towards application of cone-beam
computed tomography in Babol University of Medical Sciences, Babol, Iran. J Mashhad Dent Sch 2020;
44(2):174-83.
de Rezende Barbosa GL, Nascimento Mdo C, Ladeira DB, Bomtorim V'V, da Cruz AD, Almeida SM. Accuracy
of digital panoramic radiography in the diagnosis of temporal bone pneumatization: a study in vivo using cone-
beam-computed tomography. J Craniomaxillofac Surg 2014; 42(5):477-81.
Khojastepour L, Mirbeigi S, Ezoddini F, Zeighami N. Pneumatized articular eminence and assessment of its
prevalence and features on panoramic radiographs. J Dent (Tehran) 2015; 12(4):235-42.
Buyuk C, Gunduz K, Avsever H. Prevalence and characteristics of pneumatizations of the articular eminence and
roof of the glenoid fossa on cone-beam computed tomography. Oral Radiol 2019; 35(2):171-6.
Khojastepour L, Paknahad M, Abdalipur V, Paknahad M. Prevalence and characteristics of articular eminence
Pneumatization: a cone-beam computed tomographic study. J Maxillofac Oral Surg 2018; 17(3):339-44.
Orhan K, Delilbasi C, Cebeci I, Paksoy C. Prevalence and variations of pneumatized articular eminence: a study
from Turkey. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2005; 99(3):349-54.



(O, Ken 5 CwuS> o)le) e WSS (g g Jeake (Saea p OgeliSlogy Shs s SIS s <{5§‘

21. Ladeira DB, Barbosa GL, Nascimento MC, Cruz AD, Freitas DQ, Almeida SM. Prevalence and characteristics
of pneumatization of the temporal bone evaluated by cone beam computed tomography. Int J Oral Maxillofac
Surg 2013; 42(6):771-5.

22. Serindere G, Belgin CA. Prevalence and characteristics of pneumatized articular eminence on panoramic
radiograhs: a retrospective study and literature review. J Kirikkale Univ Facul Med 2019; 21(3):332-9.

23. Shamshad MP, Kamath G, Babshet M, Srikanth HS, Doddamani L. Prevalence of temporal bone pneumatization
in relation to temporomandibular joint - A computed tomographic study. J Stomatol Oral Maxillofac Surg 2018;
119(2):118-21.

24. Orhan K, Oz U, Orhan Al, Ulker AE, Delilbasi C, Akcam O. Investigation of pneumatized articular eminence in
orthodontic malocclusions. Orthod Craniofac Res 2010; 13(1):56-60.



