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Clinical and cephalometric characteristics in patients with anterior open bite and
mandibular condylar resorption

Department of Oral Medicine, School of Dentistry, Kyungpook National University
Daegu, Korea
Young-Doo Ahn, Jae-Kwang Jung

The aim of this study was to investigate clinical and cephalometric characteristics of patients with anterior open bite and
mandibular condylar resorption. Total of 45 subjects were recruited from the patients who visited the Department of Oral
Medicine, Kyungpook National University Hospital in 2006 for treatment of temporomandibular dysfunction. After taking
patient’s history concerning temporomandibular joint dysfunction, clinical examination was performed and panoramic,
transcranial, and lateral cephalometric radiographs were obtained. The cephalometric data were compared to those of normal
Korean population.

The results were as follow:

1. Clinical characteristics

1) Female was 4.6 time more prevalent than male, and 82.2% of the subjects were in second and third decade.
2) Angle’s Class I occlusal type was 51%, Class IT was 29%, and Class I was 20%.

3) The mean value of the overjet and overbite were 3.2mm and -1.1mm, respectively.

4) Most of the patients had parafunctional oral habits.

2. Cephalometric characteristics

1) SNA showed no significant difference between condyle resorption and normal group. However, in female resorption group,
SNB was lesser and ANB was greater than those in normal group.

2) SN-GoMe and FMA increased in resorption group.

3) Palatal plane angle did not show significant difference between resorption and normal group.

4) Total posterior facial height was significantly smaller and total anterior facial height showed no significant increase as
compared with those of the normal group.

5) Mandibular body length did not show any significant difference between resorption and normal group.

Key words : mandibular condylar resorption, open bite, parafunctional oral habit, vertical facial pattemn, jaw rotation
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: ‘,’Fig 2. Lateral cephalometric radiographs-of - patients with condylar resorption and open bite.
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Fig. 3. Cephalometric landmarks and abbreviations : () sella
(8), @ nasion: (N}, @ porion (Po), @ orbitale (Or), ®
anterior nasal spine (ANS), ® point A (A), @ midpoint
of Ul and-L1 incisor tips , @ point B (B), & menton
{Me), © gonion (Go), @ midpoint of Us and L6
mesiobuccal cusp tips, @ posterior nasal spine (PNS),
@ articulare (Ar)

sto] BT ERENZ Falm BAEE Goe
two—sample t—testE o838t {4 5%0)4
AAstA.

Table 1. Planes used in the study

1. SN plane : the plane from seila 1o nasion
2. Frankfort horizontal plane(FH plane) © the plane from
porion to orbitale
3. Palatal plane : the plane from anterior nasal spine to
posterior nasal spine
4, Occlusal plane : the plane from midpoint of U6 and L6
mesiobuccal cusp fips to midpoint of Ul and L1 incisor
tips
. Mandibular plane : the plane from gonion to menton
. Nasion-point A : the line constructed from nasion to point A
. Nasion-point B : the line constructed from nasion to point B
. Articulare-gonion : the line from articulare to gonion
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Table 2. Angular and linear dimensions used in the study

Angular dimensions
Saddle angle(N-S-Ar) : the angle between SN plane and sella-articulare line
SNA : the angle between SN plane and Nasion-A point line
SNB : the angle between SN plane and Nasion-B point line
ANB : the angle between Nasion-A point and Nasion-B point lines
Frankfort mandibular plane angle(FMA) : the intersection of FH and mandibular plane
SN to mandibular plane angle : the intersection of SN and mandibular plane
FH to palatal plane angle : the intersection of FH and palatal plane
Maxillomandibular plane angle : the intersection of palatal and mandibular plane
Occlusal plane to mandibular plane angle : the intersection of occlusal and mandibular plane
Articular angle{S-Ar-Go) : the angle between sella-articulare line and articulare-gonion line
Gonlal angle{Ar-Go-Me) : the angle between articulare-gonion line and mandibular plane

Linear dimensions
Anterior cranial base length (S-N)
Posterior cranial base length (S-Ar)
Total anterior facial height{TAFH) (N-Me)
Total posterior facial height(TPFH) (5-Go)
Lower anterior facial height(LAFH) (ANS-Me)
Ramus height(Ar-Go)
Mandibular body length(Go-Me)
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b } O
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AEAN= 99 o]Qle} (Table 3). AW mgte] E4t g H@gk vla A anterior cranial base
A4 g GBS SRS A length, posterior cranial base length, SNB,
9] 3+ Fig 59 2th, Ha/lEFe] B 3.2mn 2% ramus height 59 ol ozolA 2A 1t
olaL 2w 77k} B2 ~1. Imo| U, - Ebth (Table 4). AA #21e] ANBSF FMA g4
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Fig 5. Distribution of overjet & overbite of the patients with condylar ‘resorption and-open. bite

Table 3. Occlusal relationships of patients
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Table 4. Mean of cephalometric variables of total patients group

vatiables ' Total M mean(SD) Total F-mean(SD)
(n=8) (n=37)
Cranial base
anterior cranial base length 69.8(3.71) 66.6(3.24)
posterior cranial base length 37.9(3.04) 35.0(3.20)
saddle angle 121.7(6.44) 121.6(5.33)
Maxiliomandibular relationships
SNA 80.8(4.77) 80.7(3.56)
SNB 78.0(4.58) 75.87(3.81)
ANB 2.8(3.84) 5.3(2.54)
Vertical skeletal relationships
FMA 35.7(6.27) 35.4(3.98)
SN to Mandibular plane angle 41.9(6.35) 43.6(4.72)
FH to palatal plane angle 2.1(3.83) 1.8(2.97)
Maxillomandibularplane angle 33.6(5.35) 33.6(4.31)
Occ. plane to Mn. plane angle 19.6(5.33) 18.6(3.82)
total anterior facial height 138.2(6.01) 129.5(5.75)
total posterior facial height 84.1(4.89) 76.3(5.12)
lower anterior facial height 80.9(5.18) 75.1(4.17)
TPFH/TAFH 0.6(0.04) 0.6(0.03)
Size and Form of mandible
ramus height 48.6(3.60) 42.7(3.78)
articular angle 153.9(9.74) 159.4(8.22)
mandibular body length 80.0(6.11) 76.1(5.49)
gonial angle 126.3(5.51) 122.6(6.82)

M : male, F : female

o JuE vhg Tt

2006%5011 AT 1A IFES 34 Fof] 184
olate] Aol FHIEA] g #1154 F e
oot ZAFHE v|w3Ytt (Table 6). AY7i
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. Fig 6. The distrbution of ANG in total patients group.
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Fig 7. The distribution of FMA in total patients group.
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Table 5. Comparison of cephalometric variables of patients group (over 18 years old) and normal aduit mean values

Cranial base
anterior cranial base length 69.7(4.0)*
posterior cranial base length 38.0(3.3)*
saddie angle 120.8(6.4)
Mauxillomandibular relationships
SNA 81.5(47)
SNB 79.4(2.5)
ANB 2.1(36)
Vertical skeletal relationships
FMA 35.0(6.5)"
SN to Mandibular plane angle 40.8(6.1)*
FH to palatal plane angle 1.9(4.1)
Maxillomandibularplane angle 33.2(586)"
Occ. plane to Mn. plane angle 20.6(5.0)
total anterior facial height 137.5(6.2)
total posterior facial height 84.3(5.3)"
lower anterior facial height 80.4(5.4)"
TPFH/TAFH 0.6(0.1)"
Size and Form of mandible
ramus height 48.9(3.8)"
articular angle 153.3(10.3)
mandibular body length 80.9(6.0)
gonial angle 126.8(5.7)"

72.9(3.2) 66.5(3.5)" 69.3(2.7)
41.3(3.4) 34.8(3.2)* 36.7(3.2)
123.9(4.7) 121.8(5.2)" 125.9(4.4)
82.4(3.2) 81.2(3.5) B1.6(3.1)
80.4(3.1) 75.3(3.8)* 79.1(3.0)
20(1.7) 5.9(2.4)" 2.4(1.8)
22.7(5.3) 35.8(3.3)" 24.2(4.6)
32.0(5.0) 4.1(37) 36.0(4.0)
1.2(5.8) 2.4(2.3) 1.2(4.7)
21.7(5.4) 336(3.0)" 23.1(4.7)
19.8(4.1) 18.5(3.9) 19.1(4.7)
136.4(6.8) 129.7(5.5) 128.7(6.3)
95.4(6.1) 75.9(4.8)* 85.0(5.5)
74.6(5.0) 75.4(3.9)* 66.7(4.1)
0.7(0.1) 0.5(0.0)* 0.7(0.1)
57.6(5.2) 425(35)° 51.6(4.2)
143.1(5.7) 159.8(8.7)" 148.7(5.7)
79.0(5.0) 75.9(5.9) 76.0(4.0)
117.1(6.7) 122.5(6.4)" 118.5(5.8)

M male, F : female
normal mean
*p 05

- mean of Korean adult with normal occlusion'
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Table 6. Comparison of cephalometric variables of open bite patients and non open bite condylar resorption patients

variables M M F E
open bite non open bite - “open bite non gpen bite
mean (SD) mean (SD) mean (SD) mean (D)
Cranial base
anterior cranial base length 69.7(4.0) 70.8(3.4) 66.5(3.5) 67.6(3.1)
posterior cranial base length 38.0(3.3) 39.2(3.2) 34.8(3.2) 35.2(3.0)
saddle angle 120.8(6.4) 121.7(5.4) 121.8(5.2) 123.8(5.2)
Maxiliomandibular relationships
SNA 81.5(4.7) 81.0(3.1) 81.2(3.5) 81.0(3.2)
SNB 79.4(2.5) 77.0(35) 75.3(3.8) 76.1(3.3)
ANB 2.1(3.6) 4.0(3.0) 5.9(2.4) 4,9(2.4)
Vertical skeletal relationships :
FMA 35.0(6.5) 29.1(7.8) 35.8(3.3)" 30.9(5.5)
SN to Mandibular plane angle 40.8(6.1) 37.8(7.5) 44.1(3.7)* 40.1(5.8)
FH to palatal plane angle 1.9(4.1) -0.3(356) 2.4(2.3) 0.4(2.8)
Maxillomandibularplane angle 33.2(5.6) 29.5(7.6) 33.6(3.0)" 30.5(5.5)
Occ. plane to Mn. plane angle 20.6(5.0) 17.3(5.3) 18.5(3.9) 17.3(4.2)
total anterior facial height 137.5(6.2) 136.5(50)  129.7(5.5) 128.2(5.7)
total posterior facial height 84.3(5.3) 88.4(7.2) 75.9(4.8)* 78.7(6.2)
lower anterior facial height 80.4(5.4) 78.7(4.8) 75.4(3.9) 73.7(47)
TPFH/TAFH 0.6(0.1) 0.7(0.1) 0.6(0.0) 0.6(0.0)
Size and Form of mandible
ramus height 48.9(3.8) 51.4(5.9) 42.5(3.5)* 455(4.9)
articular angie 153.3(10.3) 155.8(8.2) 159.8(8.7)* 155.5(7.3)
mandibular body length 80.9(6.0) 19.1(5.7) 75.9(5.9) 76.8(5.1)
gonial angle 126.8(5.7) 120.3(10.5) 122.5(6.4) 120.8(7.1)
M : male, F : female
* p<.05

A7) 10T dof ko] SAEte, 20diofl Addtol | Axe] A Astels gttt
et 10T) AI7)9) HEES AL HnA 2 & FAEFE B BEES4 B o5
Ao W Aol w3k sl o] IHTE 5 GRS AL Alo] B 9ol Slof ozo] &t
A2 o) 242 AYATFe] SHE o] BokE  oAEY| $TUELS BIFon 3| o[t o7l
RAOE APzt L BES AAR BAIEER] ok SRl M= o ofl Akx
A mEe] BukE FEES sxte] FAY 7 dolubA BFo| ZvRdickn g A} Sl A9
A% WPATHE Class [ L3o] 7P Wokom 4= 2 ] AX2 oAy 58E-S Q4] Z3ke 34
B SR o] 2200 Bk 3.2met ¢ T S ¥4 Utk 02A o758 SR
~1.1mE AR A et AP HQ Class 1 ¥ 859 ol g Fo| 71jAAY EE A $85F
A& Holx ¥yth. Swinehart?:= AngleX O] 2dto) BfetalErt A ™A 285k Rkl H]
Class 119 W7}t 7jwe) Aol 7bg ackx slge  AH o2 My=o] sleluls Huje} sjorx] %ol

k

_1
i

¢

386 | Cieix|TiolARISIX| Mg HIsE 2010



_ ORIGINAL ARTICLE

e, HAA skt sleb i hh
& A7 el Ak, Bept Ald 3
ol 7H R A HH B E- AstE 1 wdskge] &
F7F R Q8] 2Pt Al EE A 3
BTl AT 29 HAE YepuA =of 2
HHoE ol2idt Ago| WAEA sotatEg4e]
SAZL = an MRpe A golgltt 8t
of o] HAIAQ] ¥izke slotEe] oAl YA
SHE 7HAAL oF, AR} qtRel mEe o] HEhR]
Yo7IA w2k AL 94 LT S Tt et
FEol o8k Aale siotaie) B whul R Qlet
SHotA] dolo] AAR Q8| 1aj1 421 A At
o] 7%t ghxjol| A A&h1o] Ahgukgkal Rakof]of u)
£ otohz ] Sapy 3lAe] Axte e o
HHA o g ZRsleltde] HrhE ¢g) o] 8E = gl
e 2ol HAPA AR O A ek o] g 3}
(flattening), # & (osteophytes), % 4

d

(erosions) 53t 7+ &L} ZHAobol FhAslatof| A

FRA WIS PR 2 g) o) LIRE HYyls)
= d Ao A SAEE 7R glo] 3}
o} g3Egslo] o JEst FHs 7S BEshe
7o) daste|e Azt

2 ool 2 Bejo| S

FAAY AZA oA oAztet W2t AR TS 5
Hhet B EE 4 A9 anterior cranial base
length(SN), posterior cranial base length(SAr),
o42}9] saddle angle(NSAr) 2] dHEof| A AAFLo)
Hla) Z}2F A2 g BT AR FARE B
th, Coster™= 19 sk} F& Zol A SNoj &
obA Sl 7-¢Eol Atk Hustgion of 50
SN Zoli= hyperdivergent group®Al 7} &<k
thal Busigle, E3F 7 509 Aujolla] A
g 3o A saddle angleo] WAtlAE AAFa} 7|
gt ol 1948 e A7t flglaL, oAt A= A

J W A2 %IO E—l—ﬁhﬂ} E}

Aslela 71489 Al Aolg vehiz]
Ll 60 FO2 SNAE | BF At 2Rt I
31, SNBE oAERoA] 75,37, ANB= 5.9" & Afet
o }BH apefo] BEH O] Q&2 & 4 k. v} T2
wE HARSLoA hyperdivergent group®l
hypodivergent group®ll B3l SNA, SNB7} 5%
AAE Yo s oy B AtoAs oA et
SNBEHETE 22 A2 B,

FAA et Adstefate] BAE Uehle d5E
% @y =% SN-GoMe, FMAS) 7127} A43) #
A Jee Byt Schudy313h SN-GoMeo|
bl ol 20%=

ol3}el et ¥el= ‘Hypodivergence’ & 7FF3kiL
30% o]l Ae+=

Ej

o9

Facial divergence &

Hyperdivergence’ 2= €
o]E AMEsItE Hyperdivergent@t -¢of= 74
A Rae) A vepdtial skelcy, T1eja 7
o] oA el A9 FMAZE d HRojA &
e Rote Ao gttt Nickesondt
Boering™-2 a5 YWHHAE 2= 819 &
Az EAoT TEQA] slokE 2% HYH
e Adgder 22 spetA] i @A
antegonial notching= Btk Bk 1 F
FAE HojA dIAE 5ol et T
Nickerson¥ Moystad®™ = HZEA] TE LA
gRpo) A I 2ol Stringert?t Worms® &
hyperdivergent f3°l4 & 2 4Bd 7|5 o
3o], 2183l Burch 5% slepgzio] 2 FolA
ol V) ool WEEHTE Barslgict, o]ef

2
o $AHOT Aok $HL WA SANE 4
34 Gl 7HsAdo] rka stglon, ejoid B2o)
Felg I 4 Yaske) dejae) S A
Aol el ATgte) wal Sfae] Erin
2 % 9} Tanne $7°] 4% sterd, stersta
Fuizte 27hA71Y slohse] Al 453

CHEHRI TS| AL BIX] RideH H{5E 2010] 387




ORIGINAL ARTICLE

o] Z7I5t] JARZY WA, Tl 2H Tttt
+ 94T} A= B2 Zgolgtt), 12 palatal
plane 45-2] ZH=(FH-PP) oA = SA412Ql Xjo|=
Ho]z] ¢ro} Nahoum® o] #438}= palatal plane
of 7t Kol gsgteh A 593 7199 A
2Tet Arst e E4E HYth ® palatal
plane 3t% F2EZY =g YgYE
maxillomandibular plane angledd £ & 2
o SN-GoMe, FMA®] Batgto] & gk& Vel A
2 27 b Fejol B Eof palatal plane 3
o] ZYw7t A LR T2 slelEe] 3R] o] ole}
e AAE 7HAgTE L AEE 4= it
FHAA A et SFerHTF L ulgo] T
HRolA 0.628 F94 A A2 e Ko,
ZHAPFLH(TAFH)S 55 ExRolA Yy
B5 B Aol g HolR] ghot 3w 7t
A8 3 FHAHUNAT FIFUHTA vl&
(TPFH/TAFH)°] 2302 2L ghe Uehdle
, £3| ramus height®] Z4vt F=7ch )
509 ol A= SN-MP =8| Z7}o) upe} At
w7, E3] AsihanA o] fo4 g S7E B
TSGR, BF F0L2 T BRpo A AR MBIk

b

| Zhi 3 Aaje} o] £ AoMz &

-

7o s N
A9 Aol Holxl= YA AR HS
YR & 3he Btk o124 sjotuEEd

Ofgt sjotx|o] o] Ztae} olof wpE sjeto] Fut3
A8l HsiAATHF 9 F7ket articular
angled} gonial angle®] $-2314 £718 & B
ojgjel Azgict. sttEFEEe] Qg Aol
=2 HetH1F o Fiol 23t thE gyl fmel=
9] S0 B3] SR 1739 A} sl s
o)) &J3) s}etA| 9] HozrAe} ojof ME sjete] &
3o} 7hae) YA Yelolehe M Slukgh
ol 7¥e) Aol UG ATE BTk 2o
mandibular body lengthe Hi ETolx At

r>~l
o
b

o

o3} xJol& Holx] grot sletAl= HAHOE Fe
uhH slof AR 27)= AHA] 2S5

1A EHES /e YIS F2 Y o)
, S/l AR E, NEEY B, T
53740, adenoidBith ¢ ¥de AH3IAH
of jFo] & o, HH/iugt FAYof glo] & tE
23 AN 8 A7} THUWHY 09} spelaE g
3 Azistel, 283 Wolford'9F Huang”e] B
10 ol3hH HEF FAFEC| FH T wF HFA]
Class [19] tEFEE Holvke 7279 €Y
AALe] Aol A= Aol sukE g &
e eHAQ BARTE £RF 4 AF o
o] &9lo] ] sfele FEEY] Class I Y& &
oly} BE Class I &S] 7MY B

i

oo md ox o
r\O —l)l:

N

 mandibular body lengthe AR &ol7t ¢l
£ 0E B B AFoAE d922 Class 1T &
A Bope 527 Agxbo] Yl £ shallow bite

Class [ 3A50] BFELE sl 2F FHjo ¢=

2 WSPh ol & 4 gtk oleat A7 Aol
 EAARe) 2N Kol e, BIUBA

2 At Awgte] DA o Lot stetabEE47t
Aol gelo] E 4= Qlrk= o) ZzEoAof gt}
A Zpe) At Ao A w2 Ao A HF A
Class 11 82 Bohe £33 44o] & shallow

- bite Class I 45| HFEFFE ) FpY A

Elo] sleto] FEIPFE Hols Aoz ATt

V.2 &

AR SOpHE g A% APAEe]
B B4 453 AR G4A B4 2Ash
orole TAYHES BN eI 2 BEL
A9},

&)

388 | thstx|TelArREX| K4 R5E 2010




1 U =3
D A o] SUHE T ES B ofapr} o

ek 4,60 o WSk A7) BRje) 82,295
10Thet 20H<] Agolict.

2) W AR WS Angle] H5of wet o
2/ Class T 2§to] 239, Class II div 1
o] 139, Class II div 2 ek giglon,

Class I _u-i}o“““-— 97 o3tk

AR5 w7k =27l Jgakd 2
zk 3.2mme} -1, 1mmo| Ak,

g SR olzo] 58 179, oEY)
Y2 90] 3asglon ofe) 53] §50]

Z73kcha B st 3971 23 o]tk

Ok
o

3

fg

4

—r

ORIGINAL ARTICLE

2}gAoll Al SNB2F ANBZ}F 24 Yeh) AReto
H]3j) steto] FE|=o] 9i%ict,

2) gy BE SN-GoMe, FMAS] Zt=r} 355

% ol o031 2 2hg B et

3) palatal plane Zt%t= gy Z% FAtdt &}

o] HolA| 3tth.
4)

rl OBJ'

o zjo] ERow

A= e /HE.?} oA} B AR &=

2gon FHYWUR
height)& W BF AAZT 2ol
okt

5) FFER7 9t 3

wol

gEApAfo] 2] w]aof A A

o] Fute EAtolA o £24 R FHE
B

1. Huang ‘YL, Pogrel MA, Kaban LB, Diagnosis and
management .of condylar resorption. J Oral
Maxillofac Surg 1997,55:114~120.

2 Nerman JED, Bramley P. A textbook of colour atlas
of the temporomandibular joint. Wolfe, 1980:69-77.

3. Frankel. R. Lip seal training in the treatment of
skeletal open bite. Eur 4 Orthod 1980;2:219-218,

4, Frankel R, Frankel C. A -functional approach to
treatment of . skeletal open bite. Am J Orthod
1983;84:54-68.

5. -Sweinehart EW: A clinical study of open bite. Am J
' Orthod -1942;28:18-34,

~ 6. Bowden BD. A longitudinal study of the effects of
: digit-and dummy-sucking. Am J Orthod 1966;52:887~
901.

o 7. Straub W, Malfunctions of the tongue. Part I. The
abnormal swallowing habit | its causes, effects and
results in relation 1o orthodontic treatment .and
speech.therapy.. Am J Orthod 1979;76:565-576.

©-8. Lowe. AA, Correlation between orofacial - muscle
activity -and craniofacial -morphology in a sample’ of
control. -and:“anterior -open-bite subjects. Am J

Orthod 1980;78:89-98.

9. McNamara JA, Jr. Influence of respiratory  pattern
on craniofacigl growth. Angle Orthod 1981;51:269-
300,

10. Trotman CA, McNamara JA, -Jr, Dibbes -IMH;: Van
der Wheele LT. Associgtion of lip-posture and the
dimensions of the tonsiis ‘and sagittal alrway with
facial morphology. Angle-Orthod 1997.67:425-432.

11. Schudy FF. The rotation of the mandible resulting
from growth ! its implications’ in orthodontic
treatment. Angle Orthod 1965;35:36-50.

12. Richardson A, Facial growth and the prognosis for
anterior open bite. Trans Eur Orthod Soc
1971,47:149-157.

13. Nanda SK. Pattern of vertical growth in the face.
Am J Orthod Dentofacial Orthop 1988;93:103-116.

14. Proffit WR. Equilibrium  theory revisited ' factors
influencing position of "the - teeth. Angle ..Orthod
1798;48:175-186.

15. Gershater. MM. The - proper perspective ~of ‘open-

bite. Angle Orthod 1972;42:263-272;

ZotH 1A (posterior facial height)o] 3t

7 (anterior facial

=T

Chakx| Zo| AV BIR] RjasH M55 2010] 389



ORIGINAL ARTICLE

18.

19

LT MF

21

23.
‘ 24
o

26.
21.

0] 87, H 72 4 A= 3y

0%

El

HO

. Lundstrom A, McWilliam JS. A composition of

vertical- and horizontal cephalometric variables
with: regard to heritability. Eur J Orthod
1987;9:104~108.

Hur YK, ‘Choi JK. Cephalometric characteristics of

the . patients with - developed anterior open bite
following - anterior . disc - dislocation without
reductions.. Korean J Oral Med 2006;31:255-263.

Hur YK, ‘Ko ‘MY, Ahn YW. The Relationship
between anterior disc displacement without
reduction -and  development of anterior open bite.
Korean J Oral Med 2007,32:293-303.
CHStx|mmAStE. siEMol HAMEKS &
SRUAMAIE AESHT ZaETA. FH0E
Aol 218

= " SFIH gl
sejo] Chet o 7. CfotT il TeE A
2009;34:91-102.

Arnett- GW, “Milam. SB, Gottesman L. Progressive
mandibular retrusion-idiopathic condylar resorption.
Part 1. .Am -J Orthod Dentofacial Orthop
1996;110:8-15;

. Quinn JH, Stover ID. Arthroscopic management of

temporomandibular joint disc perforations and
associated « advanced chondromalacia by
discoplasty -and. abrasion arthroplasty : A
supplemental report.”J Oral Maxillofac Surg
1998;56.:1237-1239 ‘and Israel- HA. Discussion,
1239-1240.

Stegenga B, de Bont LG, Boering G, van Willigen
JD. Tissue responses to degenerative changes in
the temporomandibular joint @ a review. J. Oral
Maxillofac Surg 1991:49:1079-1088;

Langland OE, lLanglais R,: Morris CR.: Principles
and practice of panoramic radiology.” 1982, WB
Saunders Co. pp. 426-429.

Worth HM. Radiology of the temporomandibular
joint. In Zarb GA, Carlsson GE, editors:
Temporomandibular . -joint . function. and
dysfunction, St Louis, 1979, Mosby, pp. 321-372.

Hatcher DC: Craniofacial - imaging. J Calif Dent
Assoc 1991'19:27-34
Coster LD Open-btte Int 4 Orthod -1936:22:912-
938,

B0 28k
EM0) 3 o
—226.

4_.74/\1 = 25 Lﬂxf—l
= EH";S'.XIJ—{-E""EEW 1992;

r

£
22:

R

31

32.

33.

37,

41

2 g 2=somy s@!‘-ﬂ&éﬁ

E

20 el of £ A% Jurmsle] TASAI
g= sl wgl S dsialaasiac
1985, 15:249-259. ‘ . .

W 22, % o, loipl @l 5 Su
z| Sxsio) @St SRUAM A ol o
@ill}ﬂ’g‘i‘#ﬁ[ll messiieae 0
2 O SRuA ASA| ofgt BAmE
St Nemaxiol el ulms o g

WA ES|X| 1974;4:49-55.

Nickerson - JW, Boering G. Naturat caurse of
osteoarthrosis as it relates to mternai]
derangement of the TMJ.- Oral Maxillotac Surg Chn"~
North Am 1989;1:27-45. -

Nickerson JW, Moystad A. Observation. on
individuals with radiographic. bilateral condylar
remodeling. J. Craniomandibular Pract 1982 1 21—
37. '~

. Stringert HG,  Worms FW. Variations in skeletalk*"'

and dental ‘patterns with structural and functiﬂnai”
alterations ‘of the temporomandibular joint t A
preliminary. report. Am J Orthod 1986;89:‘2855297,‘; ‘

. Burch . JG, Tallents RH, Wade DB Béck»’ EM.

Lateral cephalometric analysis of asymptomatic
volunteers - and  symptomatic patients with and
without bilateral temporomandibular joint disc
displacement. Am Ortho-DO 1988, pp. 248-55.

. Tanne K, Tanaka E, Sakuda M. Stress

distributions in the TMJ during cienchmg n
patients -with vertical discrepanmes of the |
craniofacial complex. J Orofac Pam 1995 9 153— .
160. ; . ; ,

Nahoum HI. Vertical pmportmn&: A guzde for «
prognosis and treatment in anteriaf open'blte Ami
J Orthod 1977;72:128-146, .

24 8 37 SHpaol s

e 2 OHuol ek S Eﬁgbﬁtd—%ﬂ.’“ﬁtﬁlxl ~
1981 Hidootm *

E.H[-sl- .
S8 E

EHS‘leJ—I-JLX"QElxl ]993 23 455~474

CBE XM M HE JHmet .upH.u_gt—l “-2559.*&0{{*

Bt Sy H=sA A5 mammﬂ_mg*g
SIX] 1979:9:133-140, ‘

Wolford LM, Cardenas 1. Idiopathtc ccndyiart:g
resorptlon diagnosis, treatment protocol. and
outcomes. Am -} Orthod Dentofamal Orthop
1999;116:667-T7. ;

390 | cEkx|ZielAtEE|X| MasH HisE 2010




