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Chapter 7

=)= Face and TM] Pain

Modern orthodontics practiced throughout the world today
is ineffective in treating adolescents with TMJ pain caused by
disc displacement (DD), because it is not equipped to assess the
progression of DD, which often is the primary cause of joint
pain." Why do adolescents complain of TM] pain or discomfort?
Objective assessment of the TM] is not part of orthodontic diag-
nosis, which precludes an accurate diagnosis of DD progression in
daily practice. This is why we are puzzled by such cases as the one
discussed in this chapter. A visual examination of the dentition
shows that this patient has straight teeth and good bite (Fig. 7-1).

In her case, to put it harshly, conventional orthodontics is useless,

Fig.7-1 Face and TMJ pain
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A 14-year-1-month old girl presented with TMJ pain (A). Her history and chairside examination revealed not only TMJ pain, but also
trismus, muscle strain and headaches. There appeared to be no problem with her bite. Her older sister had been treated in our office,
because of advanced DD. Splint therapy was initiated to see if her TMJ pain and other symptoms were related to her occlusion. Her
TMJ symptoms improved as splint therapy progressed. While these symptoms were eliminated, her occlusion changed significantly
post-splint. She developed an open bite, and the lower facial height was increased (B). A functional occlusion was obtained with the
extraction of four premolars and careful vertical control during orthodontic treatment. Facial esthetics was improved with a reduction

in lower facial height (C).

141 v BOZFTTIMIOBHEEFRELTER L (A BEEE. ZUTF 7Y 1 ROBETTIMIOBALSMNCHOBE, 5 XRE. @EDN
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EURDA—TVNA M0, BRIETEESIEALUEL (B), NAEAERZREL FRREN=FT 4 ALY FO— L ZTWVBENK S ZE

BUfc, BRIFTHREESZMNLEELL (C),
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let alone orthodontic appliances designed only to align teeth such
as clear aligners, because her teeth are already straight.

Then, how can we treat patients like this? The following ques-
tions should be asked during the patient interview: Do you have
anyone who has experienced similar symptoms in your family?
What symptoms (e.g., sounds, catching, discomfort) have you
experienced on which side of the jaw or both sides, and since
when? Children are vulnerable to injury. The patient should also
be asked about 2 history of trauma in childhood. A trauma to the
chin may damage the TMJ and trigger DD. Attention should be
paid to bruxism as well.® Limited-CBCT and [VIRI are available

A F—BIED L) 2 N2 TOKLETIE, 2 ZLEH
HLBEWATHLDEP ORIV RO TH S
FNTIE, EIEEBETLON B TUTO - & fERRT
5o FIREITMIZIERZ BB L 72 ADS 2 700 il H Bl
WCTMJZ Y 7 TED L) BIER, B2 L&, Blonnrh, &
ME R 2 WO, EAEL L E2IXMMATREEL -0 »H W
TV LEDPH L, HMEH/NBOENLVOT, 202+
AL TV, F MHAZHDETMINOMMGE 72D DD®
EonlJOo—obt b, HELYDEFEETH L HAETIE
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today, and initial records should be taken using these imaging
modalities. Because TM] pain is one of the signs of DD pro-
gression, tooth movement should not be initiated without further
investigation. The severity of DD should be evaluated carefully
before starting orthodontic treatment. One should gain experi-
ence in treating patients with incipient and moderate DD before
embarking on the treatment of advanced DD. TM] pain in ado-
lescence is treatable when the principal cause is DD. Splint ther-
apy combined with orthodontic treatment performed is effective

in treating the condition if done with utmost caution.

limited-CBCT.MRIZFIHERETH 2 55 ER & L THINT
%o TMJTORAIZIDDHEITL TWBLIDDHY A Y %2 DT %
SGIHWOBE TG L TidwiT v, MLoEEDS EDDO
BEZIEELCPOLELZTINRETHL L, M€ L THH
ODDDEEDOREBEEFRBATHBLIT)INETH DL, L LEE
WOTMIOFEAIDDE ZOERET LR LREBEARETH D .
FHICEBE LR SITRZEATY Y MEEZFLTERICES
TIONLBERBEIENTH S,
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Fig.7-2 Face and TMJ pain

Comparison of limited-CBCT and MRI images of the left TMJ before and after splint therapy. Her disc position was improved with
mandibular stabilization in both sagittal and coronal planes. Her TMJ pain was eliminated, demonstrating that there was an associa-
tion between her bite and chief complaint. Although the condition of DD is said to deteriorate over time, the morphology and position
of the disc can be improved in incipient or moderate DD in my experience.

27Uy NEEIZOERTMIDIimited-CBCTE{R E MRIBHRDELE TH %, BHLTE & HICZ DEFDIBE S FERDNE [LRRE. BREE A
FATHEL TWS, BZDTMIDEHAIFE<HRD, RABEEEFFOBEEN DO > /co DDOREIEBRFNICEL BRI LEONTWVWEH, XTY
YMNEERICIDAROEEPABORE . LENAH. PEEODDTREEIZDERBL TV,
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Chapter 7 Face and TMJ Pain

located at the tip of the mandible, but also an anterior open bite. it is still possible to try and prevent DD from progressing to an
When the condition occurs unilaterally, the chin often deviates to advanced stage, and then to achieve a functional occlusion and
the affected side,”" producing significant changes in occlusion a pleasing smile with orthodontic treatment, as demonstrated in

and seriously affecting facial esthetics. Naturally, the longevity of

the teeth will be greatly compromised. For adolescent patients,

Case summary

A 14-year-f=month girl presented with TMJ pain. History
taking andchairside examination revealad not only TMJ
pain, but also trismus, muscle strain and headache. There
appeared to be no problem withsher bite. Splint therapy
was necessary to see if there«vvas.a, causal relationship
between the occlusion of the teethand-the TMJ problem.
This is a process to provide the patient with a correct bite
and check if the problem will be reduced or elimifiated. Her

1481 7 BOLF CTMIOR #% 5 S0 TR U 7| BHEE,
ZUTF 2791 ROBETTMIOBALSHC O 5. HRE,
EEN B> A, WOBRHEEICRAS REENSG L &S CF 2
oo ETHOBHAT ETMIOMEE DERBFE 470 LN &
EETVERLE V. BEBHTACETRATUL FFATEL
WEHAEESL HLOHFAT WS TMIORBELHS T 2h, %
IREBT BAERBL. &5ICTMIORELE SN 5

this case.

occlusion changed as splint therapy progressed. However,
her TMJ problem disappeared, and a stable mandibular
position was obtained. Post-splint imaging confirmed that
disc position was improved (Fig. 7-2). The teeth were then
aligned orthodontically in the stabilized mandibular posi-
tion. The TMJ remained stable throughout orthodontic
treatment, and facial and occlusal improvements were
achieved at the end of treatment.

T2, A7 Y NEEDED ICONKREIFEL LN TMIDREE
EHEUL. ZELIETRUNME SN AT Y NEERDBZET
ZALTWHEAROUEDREbEB =/ (Fig. 7-2), %
DRICEDBHZAWVWTEEHMULBEMICEWVWTEDRSZ1T >
o, BERERDBTMIRREZRS. BIERRKTRER. UL
TR&IGLE OWET 5 &K,

B Initial records

Initial PA and lateral cephalograms and panoramic radiograph
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'R-Late
Initial

TM]J status {// / / 7\

Family history
* Her older sister also had TMJ symptoms a

urrent clinical findings
w » Pain in the left joint on palpation, shifting the jaw

previously treated in my office

History
+ Started to feel pain in the right joint 6 months ago; |
pain on both sides later
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Initial models mounted in CR and condylar position indicator (CPI) data

B Intraoral views during splint ;he/r/apy/

R

Initial

4 months

7 months

8.5 months

10 months .
Intraoral views during splint therapy
A maxillary stabilization splint was used for the first 8.5 months, and then switched to a mandibular splint to prevent flaring
of the maxillary arch forward. TMJ pain, which was her chief complaint, disappeared. Splint therapy was continued to see
if she would remain pain-free.

857 BETLRBICHMRERRA 7Y Y AW, Zh MEE LSRN SANFTAEN T 2EmER s, TRICATY Y M ERW,
KEZDEFRTHZTMITORBHSHERLIcZ DR, TOREBZHIFTZEZIHNIA T Y MNEEEMREL .
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] Post-_sp’(/njt/rqc\:prds

Post-splint facial photographs (15y1m)

Post-splint PA and lateral cephalograms

\L\ o

R Lateral-—=, MR-CoronaL_A
Post-splint I|m|ted-CBCT images of TMJ

Post spllnt MRI images of TMJ
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Chapter 7 Face and TMJ Pain
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3D check

After removing posterior teeth to simulate vertical control, AP problems still existed, and no transverse
problem was noted.

ARBEIMOBRVWTN—T AL IV O—ILZTocRNED< B &, FABRNBBBRELFELTWSD. LA
DI NIFEWN,
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Initial

Post-splint
Pre- (A) and post-spilint (B) lateral cephalograms and superimposition of pre- and post-splint
tracings
The maxillary arch flared forward slightly.
DIMCRTY Y MNEEF I EEOWEIIDEIAER L o,
,//// / /
Problem list \o I 7\
| @
Facial Skeletal y Dental
- Large lower facial height - Op ”o/ge/ + Open bite
» Lip strain on closure - Largelower facerheight™ + Class Il molar and canine
+ Short throat length g Sté?:) mangi?aﬁgﬁé s N relationship
+ Chin deviation to the right + Slight m%rﬁd' ular deviation tg\\ + Midline shift to the right
the right ( l | \ + Edge to edge tendency on the

\ \ / right molars
\ /

B Treatment planning
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\, v ~—— Post-splint
W VTO vTO

ile based on VTO and superimposition of post-splint tracing

and VTO
The prediction shows normal counterclockwise growth rotation of the mandible.
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A\
" o \l A
Treatment plan
/';ye‘ftical control
R Reduce the Tower facial height

. Prevent molar extrusnon intrude molars if possible

. Move/molars meS|aI|y\ \

” ]

AP con trol / |
. Retract maxnllary mcxsors

- Move manthbutar molars mesna,uy N

+ Control maxHIary ‘molar ancHoragé

Chapter 7 Face and TMJ Pain

Transverse control
» Protect catch-up growth of right condyle
+ Correct buccolingual molar deviation with TPA
hooks and palatal mini-implants
+ Correct midline deviation using extraction spaces

Tooth alignment
+ With vertical control, correct open bite and estab-
lish anterior guidance
* Place mini-implants in extraction sites to correct
midline and class Il molar relationship on the right

Treatment mechanics

Vertical control //

+ Move molars mesially with
closing coils and elastic threads
from mini-implants

+ Intrude maxillary molars with
elastic threads from palatal
mini-implants to TPAs

« Extract maxillary first and man-
dibular second premolars

AP c’bﬁtrol

0 ,Control rpnI/eits\\‘ and anterior + Elastic threads from palatal
| teeth W|th ,efastnc threads from mini-implants to TPA hooks
rbml |mplants in extraction sites + Diagonal elastics later in treat-
*’ Extract maxlllary first'and man- ment after vertical correction

“dibular second premota(s
J Control maxnlary molars \with
TPAs and palatal mini- |mplénts

Transverse control

A

B Course of treatment with SWA

Appliances placed
1.014” nickel titanium (NiTi)

Continued mandibular splint
wear at night

Orthodontic tooth movement was initiated in the maxillary arch along with 6 months of continued man-
dibular splint wear because of advanced DD and TMJ pain. The maxillary initial wire was a light round
.014” NiTi wire placed in an .022-inch slot appliance.

TMIICETUBHZESENBZDOT, 565 BRETRICRATY Y NOEEZT NS LB SEOBE

ERM U, LBRDISDT AV —

(&.022" 20y FREICEWZ T Y RD.014” NiTiz B e,
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Chapter 7 Face and TMJ Pain

6 months -

Appliance placed in the
mandibular arch

| .014” NiTi

7.5 months

1.019"%.025” DKL
(Nickeloy)

| .018"%.025” superelastic
NiTi with closing coils (7m)

8.5 months
7 banded

| .022"%.028” superelastic
NiTi with closing coils

1.019"%.025” DKL
(Nickeloy) activation

R e NS b‘

The splint was discontinued to start tooth movement in the mandibular arch. The second premolars
were extracted to facilitate molar anchorage loss in the mandibular arch for vertical control by wedge
‘effect (reduction of occlusal vertical dimension by mesial movement of the posterior teeth).
THOEDOZESHERB. ATV Y MNEKRLE, JHEHRICEZN—=FTchHILaAY  O=-ILETS D, TEOAK
DERPNREOBEZE 2. ET/INEEREZ IR,

| 4o " S

The first molars were moved mesially with a maxillary .019”x.025” DKL (Nickeloy) wire and a mandibular
.018”"%.025” superelastic NiTi wire with superelastic NiTi closing coils.

F%E12.019"%x.025" DKL (Nickeloy). T%13.018"%.025" superalastic NiTi&superelastic NiTioy O—Y >
J A1 TE—KRARZIELNBE,.

i}

R ) [ S 2

The wire size was further increased to .022"x.028” superelastic NiTi in the mandibular arch and closing
coils to the first molars were continued for molar anchorage loss. The second molars were quickly
incorporated into the archwire. The maxillary .019”x.025” DKL (Nickeloy) wire was activated irom the
second molars. ]
TIEICTEDITAV—%LRILT7YyF, .022"x.028” superelastic NiTiZUTTHEAED 7 ALYy IOADT
HE—KAEAD I O—Y YT 10 )LId#KE. BEZKEARLEPHICengageS e, £5ED.019"x.025" DKL
(Nickeloy)lFEZ KAWL D 7V 714 RXR—KLTW3,
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Chapter 7 Face and TMJ Pain

1 year 10}months

11 .019"x.025” DKL
(Nickeloy) activation

2 years 2 months

1.0197%.025” DKL
(Nickeloy) activation

1 .022”x.028” superelastic
NiTi

2 years 3.5 months

1.022”"%.028” superelastic
NiTi

. ¢ i ’ 3 e R = {
The mandibular extraction spaces were closing. The mandibular mini-implants were thus removed.
THAOKRERAN-RFHACTETVWZOT, TEOI AV Ya—A Y7oV MNEIBRESINhTWS,

-~ % .

o S ¢ e | e S L2 M-
The spaces were closed in the mandibular arch, and a full-sized .022”x.028” superelastic NiTi wire was
placed.
THETIREREAR—ZAHMNEU. 7P 1 ZXD.022"%x.028" superelastic NiTix A5,

i G ‘ 4 - o

The maxillary extraction spaces were closed, and a full-sized .022"x.028” superelastic NiTi wire was
placed. The first and second molars were co-ligated, and the right and left first molars were tied with an
elastic thread to keep the spaces from opening.

LFBEOKREAR—ZNEHAU, 7L+ XD.022"x.028” superelastic NiTiZE A%, £—_KAWEIS1T —
NU. EEE—KBEE %Zelastic thread TRV AR—ZANHERZWL S ITIEET %,
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2 years 5.5 months

1 .0217%.025” stainless
steel (SS) with omega loops
(2y4.5m)

1.0217x.025” multi-stranded
SS

Class Il elastics

2 years 6.5 months

CR mounting for gnathologi-
cal tooth positioner

2 years 7.5 months
Appliances removed

Gnathological tooth positioner
placed

T y ~ _—

The mandibular archwire was changed to .021"x.025” SS with omega loops, while the maxillary arch-
wire was replaced with an .021”x.025” multi-stranded SS wire and short Class Il elastics to settle the
occlusion. Short Class Il intermaxillary elastics should be used only after resolution of vertical problems
and achievement of a good occlusion.

TEHDOTAV—%AAXALI—TRHED.021"x.025" SS ILEZ TW5D, LFEIF.021"%x.025" multi-stranded SSIc
IEERTLAZAL. FTOHESEVCRHIETETND, CTN=—T A ALORES L. BRAGEORE
LR > TeR o TR T LAZ AW,

A
1
T

t
FEEEEF TR

[soslaies |

= velf on
.

LEFT
DYLAR POSITION
C'fbﬂ N\ .
P EDGE //' /’\ 4
Impressions were taken to fabricate a gnathological tooth positioner. The models were mounted in CR
to find a true hinge axis. There was little discrepancy in.mandibular position.
FYAIAINNY—ZARI Y 3+ —DEROHIET % R, |RIKEFHEROCRY IV ML TH B, BUDOITN
FIFEAERBW,
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Chapter 7 Face and TMJ Pain

i Recpﬁ/&ﬁt\\ﬂqe end of active treatment

PA and lateral cephalograms and panoramic radiograph at the end of active
treatment

-Lateral
Limited- CBCT images of TMJ at the end of actlve treatment

-,s,lziLéteral \

MRI |mages of TMJ at the end of active treatment
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Intraoral photographs aftér 2 weeks of gnathological tooth positioner wear
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CR mouning and CPI data at the end of active treatment

EFT

EDGE

B Superimposition of cephalometric tracings //

Post-splint Post-treatment
Post-treatment VTO
Superimposition of post-splint and Superimposition of VTO and
post-treatment tracings post-treatment tracing
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