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Positional change of the condylar heads after wearing complete denture on

dental cone beam CT

Bong-Ho Lee, Jae-Duk Kim, Chae-Heon Chung

Department of Dental Science Graduate School & Oral Biology Research, Chosun University

ABSTRACT

Purpose : The aim of this study was to evaluate the change in the position of the mandibular condyle within articu-

lar fossa by a CBCT after wearing complete denture (CD).

Materials and Methods : CBCT of 34 temporomandibular joints were taken from 9 male and 8 female patients with
CB Mercuray '™ (Hitachi, Japan) before and after wearing a CD for rehabilitation. Position of mandibular condyle

within articular fossa at centric occlusion was evaluated with Vimplant2.

o™ (CyberMed, Korea) on the central para-

sagittal view and curved panoramic coronal view of the condylar head. A statistical evaluation was done with SPSS.
Results : The range of anteroposterior positional rate (AP) of condylar head within articular fossa was —16-5 and
—10-12 respectively on the right and left sides. Before wearing CD, the AP rate showed discrepancy between right
and left sides (p<<0.05). After wearing CD, both condyles showed a tendency to decrease in posterior condylar
position (right side; p<<0.05). The average discrepancy between right and left side in mediolateral positional rate
(MD) was 15.5 and 4.5 respectively before and after wearing CD. The improvement was observed in mediolateral
relationship of both condylar heads after wearing CD (p<<0.01). Before wearing CD, the average horizontal angle
of long axis of condylar head was 79.6+2.7° and 80.1+5.7° respectively on the right and left sides. After wearing
CD, both condyles were rotated in the same direction in average on axial plane.

Conclusion : We observed with CBCT the significant clinical evidence in case of positional change of mandibular
condyle after wearing complete denture. (Korean J Oral Maxillofac Radiol 2008; 38 : 23-7)

KEY WORDS : Tomography, Cone-Beam Computed; Temporomandibular Joint; Mandibular Condyle
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Fig. 1. Linear measurement on the
curved panoramic coronal view and
central parasagittal view of the con-
dylar head; 1. narrowest anterior
(A) and posterior (P) joint space by
Pulliger and Hollender’s method,>
2. narrowest medial (M) and distal
(D) joint space.



Fig. 2. Angular measurement; the angle of long axis (L) of both
condylar heads to midsagittal line (S).

FALINE AN o A7 gtz FogdHg]d
oz FH} 120kVp, AR 15mA, =2A|7F <F
10&23l0m JARE & Ao »E do]E= CBworks

= 2 73 (Hitachi, Tokyo, Japan)el]A] DICOM 3.0 format&
7FAE S129) 9] &9 dAtow AAE e 2Abok oF 150
mmell A 3oz BRI olel A @A o cle)
A AT AZEIQ Vimplant2.0™ (CyberMed Inc..
Korea)& o]4-3te] w5zl SA44, dhxepn] s
9 A il A wAE e

5} 2} 4—\:—-4 A-5F AT FHL bR FAleA
e}l ]”‘ DAl A st R AW A4 FFA
2] (A)%} =9 #H4 377 (P)E Pullingers} Hollender™
7} A A3k 7] o] 7]&3}e] digital caliper® 454 o3}

=274 A 28190 (Fig 1),
W95 sjetshs 9%

]
':1' ’C
AT A AR TERAA SAe ot S48 2

(Fig. 1).
ot me) 97te TR 7 BT ot E§
22 ot AFLF AFAS)0] oltE F-278 A

sHd o} (Fig. 2).

3. dA7e

Ja

1) ZAWEA| sttt BHE L} LY °I7‘<IJ"—F71I
Bl o f AFuk YR FAE FAREA 5
ot Fot Aot f YA HAE ASE H3 TS A
ulAe] Asl =ulAe] P(Fig. 1)= Pulligers} Hollender**s)
T (bl st A A9 0)2RY Ay (+) B2x

OII

J
6
1

olgz ¢

T (-)eze] 9128 (AP)E AbEste] F7lsigld.

el % AARA L sheete] fdDHAdAA ASD o
S71% M# 91572 D(Fig. DE dzhre] W92 9
A& A2 hel dgiste] AuE MD)E AHES o
&+ $5MDeA #EMDE ¥ 3H($SMD-Z5MD)E
- oS delgez gl

(1) sfot T AT 972 AP) 424

X 100=AP

(2) st} Y& X & (MDY &8 HAA# 4424
3}

MARUIFON-ASHIZZO) (00
NEHLFF M+ ZHEFF (D)

(+: selobert BAsh Aol A2l 947, - selsty
7 Bsh elAl Wil 912)

H23} 323159 Y95 B47k=9SMD-FEMD

ZolA) AR AT A2 9428 Aole] dhsjed SPSS
of o8] L2 EARA fol4e] AZH 4l

1. B2R| & & sltutFol e 2IX|He

(B AR AT Gekeel 37 APE AL

% 23] (p<0.05% YehiRedt 2 AYelolA L Fro]
et HEEe At glaleh 45 AP gL
Ao 514 2 —169] B9 Nel AT $5 A% 9)
Aulge A 12604 Ak 108 93] el e e
Soh(Table 1). F917) A% 3 35 A WIPFe
$2 H%5) Aghos SelE A vepldnP<
0.05), #&2 4 b AskE Jeplgio (P> 0.05).

_:

Table 1. Mean with standard deviation, maximum, and minimum
of anteroposterior position rate (AP) of both condylar heads before
and after wearing complete denture (n=17)

Before* After
Max Mean+SD Min Max Mean+SD Min
Left 5 =-624£91 -16 21 —11.3%£17.7 -25
Right* 12 50+86 —10 11 -1.5+84 —15
*p<0.05
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Table 2. Mean, maximum, and minimum discrepancy (Rt MD—
Lt MD) between right (Rt) and left (Lt) mesiodistal positional rates
(MD) with standard deviation after wearing complete denture (n=
17)

Maximum Mean+SD Minimum
Before 17.4 15.5 +2.3% 12.2
After 6.2 4.5+09 3.5

*p<0.01

Table 3. The change in mean angle and standard deviation of long
axis of condylar head before and after wearing complete denture

Left Right
Before 79.6+2.7 80.1+5.7
After 80.1+0.9 774486

9 H37} Az e
SRR ERRN . B RES
& ol¥2) P vehiglen] £92 F4 A 3xg
WelZ 2818 #9 Ao] ($EMD-FEMD)E HF
155223508 A3 3 35 U2 A3 ge) B9
Aol B 4540924 WIS AAWALY ANE e}
Yok (p<0.01) (Table 2).

oA AR B2 A% AF $HAL 196275
A3 2 ol WF $AAL 0.1+5T=H 00, 3
F AN 92 HRE FRlN S5 AA
dpggos B4 e nie} B9 wF JHFe F
ARoz oElgle Aol Bolx eUTHP>005) (Table
3. AWA oz 2 dnteh AAukege] diste] thekal opy
o2 Top HAde depl o

n #

4.6.20,24%__% O] _gj} A=) }\_.1 O] r,H_r__,_o]%{E}-

$40) BT ool WL P 977} =g
3 4E o]-4-8le] 12529 Ao

pohe 29, shoke FaoAz 3 BA)Y) AR

Mo gt Hwolch

2 dTelMe F9A AR ARR ] RAF
BA3] $iste] A2 AU Hoe =HCT(CB Mercu-
Ray™ o #odg ZEdlels oy A7 aze
delql Vimplant2.0™& ofg-ste] YubdAbsictEodA} B

104 ¥ A= BT Sl ds FAde et
IR g A RelA TAW i e Bl o
AR Qo] dellle] #9 SRt S FAA B}
T 5 AN =3 o] 2 ill:— s3] shetu} WAt
AFYRAA G got e A FAE xFAL T AR
FEE AQYAH R FAAT B £ 27 sletTe

5
FAZPAAA wTA A 2R ) shekatze)
ANRAZL Asale ol HAY) B W 5907
o 4734 A% u} 9ok
spotshse] 1WA S 37451=w) Dumas 5°
239 2Ae Azse Pe
=7 0] 3.45mm, B4} 2.37 mm, uc} 265mmr’)r_1_ B

i
33
ko) B a7 WL Pullinger 5%'2) 3A1& o435}
Az
=
[+

(2

152 Uaer HostetEEe fiAe] B weE
+ 12004 +129) WYY R e AL T

Ay Frd £ A sk, Hwang 57
H7e F4& '&t{i%— X A& HXI Hl-go] B -3.58

Ko) glgiekn 6}311:} ul 3589 e
A Aol M ok FHSIAE ofnjaict sl 2 =
EAAME F292 AR Aol 9Xulg o] 2 E3s
T sisted B ogue glglent wwz z+°
#A9)2 Jehido (p<0.05). Al-Jabrah 522 4}
2] AAZAM Folx AFAzng ZTajetAA %

o o] velliglels st o, Amorim 7 2 79}

e B o8l e Fo7), Seke Fagx
AR AR A sttt Teeld SuslAgen,

2 % o TR BT p=02)T Seich &
FAAE Table 14 mi= whsh o] o)A G2t
3 ) $s ARG009E dehige 45

-1da

o] F& eyl
%P#FJrPr«l LH 2 & o) gkt F- 929 FAFr Az

2 o)FadT X AH H T FHe
ol W& 15523501 AF & 29 93
HI & ol HF 4.5+£0.924, 29 AF AF z}o|s}
FAA 2z FAFHR(P<0.01) 223 Ao s HF
o F4 AAAA7 ALEE & £ A

FAA A A AFY fyde B A o

T 47t 79.6+£2.7%, 80.1 5.7} Dumas %) 2]}



B 21.03=gem 2 W9 L1z 38872 Y4
I,Kim 52 9A] HF BEgort 2 ExE 825004 69
=7 GeFstdetn stgioh Lee 9 AAE 2111+
9.43%, ZFs}e7 5ol 2ol 207910645 o) &
AtH ez fo)d Aele BolAl gokdtm nmslgdch
et o2 A2 AF AR £9zbe] AU} obd
7Fe 37 & 4 Al W 94 = 9u)r) dglek
97 A& F HgHesz F¢3 A5 AAN
Foz A FAE o FHGL dulds Aol
2 urawzl sksket. v} 74 ool A Al AWkl Thated
o+ o2 gt o JAeEe e
AHez %° il A2 F d9Fe sz I
T vehidan gk 4 s

FTeH oz X 72,7‘% F Hasez A5 HANA
HJ FEAAE Fpos ¥
544 Skl 4—43_ A

4 343} BAR] F9A A AT
%Eﬂ%ﬁﬂﬁ%ﬂ%&ﬂ#ﬂ%&%#

#ngd

—_

. Mongini F. The stomatognathic system. 1st ed. Chicago: Quintessence;
1984. p. 15-6.

2. Okeson JP. Fundamental of occlusion and temporomandibular disor-
der. st ed. St. Louis: Mosby; 1985. p. 9-25.

. Ten Cate AR. Oral histology; development, structure, and function.
2nd ed. St. Louis: Mosby; 1985. p. 101-28.

4. Blaschke DD, Blaschke TJ. Normal TMJ bone relationships in centric
occlusion. J Dent Res 1981; 60 : 98-104.

. Weinberg LA. Role of condylar position in TMJ dysfuction-pain syn-
drome. J Prosthet Dent 1979; 41 : 636-43.

. Dumas AL, Mohammad MB, Willis HB, Homayoun NM. A tomogra-
phic study of the condyle/fossa relationship in patients with TMJ dys-
function. J Cranio Prac 1984; 2 : 315-24.

7. Weinberg LA. Superior condylar displacement; its diagnosis and treat-
ment. J Prosthet Dent 1975; 34 : 59-76.

. Weinberg LA. The etiology, diagnosis, and treatment of TMJ dys-
function pain syndrome. J Prosthet Dent 1980; 43 : 58-77.

9. Tallents RH, Macher DJ, Kyrkanides S, Katzberg RW, Moss ME. Pre-
valence of missing posterior teeth and intraarticular temporomandibu-
lar disorders. J Prosthet Dent 2002; 87 : 45-50.

10. Henrikson T, Nilner M. Temporomandibular disorders, occlusion and
orthodontic treatment. J Orthod 2003; 30 : 129-37.

11. Carlton KL, Nanda RS. Prospective study of posttreatment changes in
the temporomandibular joint. Am J Orthod Dentofacial Orthop 2002;
122 : 486-90.

12. Raustia AM, Peltola M, Salonen MA. Influence of complete denture

renewal on craniomandibular disorders: a 1-year follow-up study. J

W

n

[o)

o

17.

1

o0

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

—97

Oral Rehabil 1997; 24 : 30-6.

. Dervis E. Changes in temporomandibular disorders after treatment

with new complete dentures. J Oral Rehabil 2004; 31 : 320-6.

. Carlsson GE. Symptoms of mandibular dysfunction in complete den-

ture wearers. J Dent 1976; 4 : 265-70.

. Agerberg G. Mandibular function and dysfunction in complete denture

wearers-a literature review. J Oral Rehabil 1988; 15 : 237-49.

. Zissis Al, Karkazis HC, Polyzois GL. The prevalence of temporo-

mandibular joint dysfunction among patients wearing complete den-
tures. Aust Dent J 1988; 33 : 299-302.

Gibson WM. Reduced vertical dimension and temporomandibular
pain. A survey of the causes of temporo-mandibular joint pain. Dent
Mag Oral Top 1967; 84 : 149-51.

. Monteith B. The role of the free-way space in the generation of mus-

cle pain among denture-wearers. J Oral Rehabil 1984; 11 : 483-98.

. Eckerdal O, Lundberg M. Temporomandibular joint relations as re-

vealed by conventional radiographic techniques. A comparison with
the morphology and tomographic images. Dentomaxillofac Radiol
1979; 80 : 65-73.

Solberg WK, Hansson TL, Nordstrom B. A tomographic study of man-
dibular condyle position in an asymptomatic population. J Prosthet
Dent 1985; 53 : 700-13.

. Honda K, Larheim TA, Maruhashi K, Matsumoto K, Iwai K. Osseous

abnormalities of the mandibular condyle: diagnostic reliability of cone
beam computed tomography compared with helical computed tomo-
graphy based on an autopsy material. Dentomaxillofac Radiol 2006;
35:152-7.

Tsiklakis K, Syriopoulos K, Stamatakis HC. Radiographic examina-
tion of the temporomandibular joint using cone beam computed tomo-
graphy. Dentomaxiliofac Radiol 2004; 33 : 196-201.

Hwang HJ, Kim GT, Choi YS, Hwang EH. Mandibular condyle posi-
tion in cone beam computed tomography. Korean J Oral Maxillofac
Radiol 2006; 36 : 103-9.

Pullinger A, Hollender L. Variation in condyle-fossa relationships
according to different methods of evaluation in tomograms. Oral Surg
Oral Med Oral Pathol 1986; 62 : 719-27.

Kim SH, Choi SC, Byun JS. A positional analysis of mandibular son-
dyle on the submentovertex radiograph for diagnosis of temporoman-
dibular joint dysfunction. Korean J Oral Maxillofac Radiol 1991; 21 :
73-81.

Oh WS, Choi SC. Interrelation between the angle forward by the mid-
sagittal plane and the mandibular angle and the horizontal inclination
of the condylar long axis. Korean J Oral Maxillofac Radiol 1992; 22 :
109-16.

Amorim VC, Lagana DC, de Paula Eduardo JV, Zanetti AL. Analysis
of the condyle/fossa relationship before and after prosthetic rehabilita-
tion with maxillary complete denture and mandibular removable par-
tial denture. J Prosthet Dent 2003; 89 : 508-14.

Kim JD, Kim KW, Lim SH. CBCT analysis of three implant cases for
treatment planning. Korean J Oral Maxillofac Radiol 2007; 37 : 171-
80.

Al-Jabrah OA, Al-Shumailan YR. Prevalence of temporomandibular
disorder signs in patients with complete versus partial dentures. Clin
Oral Investig 2006; 10 : 167-73.

Lee JB, Kim JD. A study on the position of condylar head on comput-
ed tomogram. Korean J Oral Maxillofac Radiol 1987; 17 : 151-62.



