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Class Il malocclusicon is a consequence of de-
fection of anatomo-topographic correlations on
various morphological levels [2]. Besides nega-
tive influence on psycho-emotional status of a
patient and significant changes in maxillo-facial
area, this pathology effects negatively the func-
tion of TMJ and face esthetics of a patient as well.

Today there is a large group of intermaxillary a
fixed functional appliances, providing correction
of skeletal Class Il due to extension of mandible,
which afford us to reach full interocclusal corre-
lations of jaws and harmonization of face profile
without extracting teeth or ortognatic surgery
on jaws [1, 6, 7, 8]. From our point of view, one
of most successful representatives of this group
is Sabbagh's universal spring {SUS).

The aim of the present study was to analyze
of influence of SUS on maxillo-facial system and
TMJ in adults with skeletal Class Il malocclusion,
determined by retroposition of lower jaw.

Materials and methods: investigation passed

on the chair of orthodontics of BSMU, in Repub-
lic clinical dental polyclinic. In aim to achieve the
goal of quiery, there were studied side lateral
cephalograms, 3D-computer tomograms of TMJ,
MRI of TMJ of 38 patients, who finish orthodontic
treatment of Class Il malocclusion by extension of
lower jaw with the help of SUS.

Benopycckui rocypapcTBeHHbIA MeAULMHCKUIA YHUBEepCuTeT,

Middle value of saggital slot of the patients with
distal bite before treatment made 7.73+0.4 mm.

Middle duration of treatment by muldibond-
ing system combined with SUS made in average
24.2 +0.94 months. Average age of patients after
orthodontic treatment made 20.0 (17.0 - 24.0)
years old.

For analysis of changing parameters of facial
skelet before and after the treatment in cured
patients we use methods, suggested by |. To-
karevich [5], F. Horoshilkina [2], R. J. Paolo (2],
A.M. Schwarz [4], A. Bjork [3], G. Steiner 3], profile
of lips was examined relatively to esthetic line of
Ricketts [3].

X-ray study of TMJ was held on a cone-beam
tomograph CB500 (Gendex powered by iCat). Ex-
amination of TMJ of 38 patients was made with
closed mouth and open mouth til! 4 cm.

Magnetic Resonance Imaging of TMJ, as an ad-
ditional method of research, was made on high
field MRI scanner Intera 1.5 T (Philips). All in all 22
MR examinations of TMJ with closed and open
mouth were made. The obtained data were pro-
cessed statistically.

Results and discussion. On the base of analy-
sis of lateral cephalograms results of 38 patients
with skeletal Class ll, after the orthodontic treat-
ment, it was claimed that a statistically reliable
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Table 2

Change of width of articular spaces of right and left TMJ
in patients with distal bite after the treatment

{ Size of articular
space before

Size of articu-
lar space after
treatment

treat__m_er_jt

Eront | 255 | 060

206 | 039 | p<0.001
Left | Upper | 2.93 061 3.73 0.73 | p<0.001
Distal | 3.23 | 0.74 3.71 053 | p<0.01

increase of angular parameter SNB,
SNPg, NAB and linear parameter B'-J,
as well as decrease of angular parame-
ter ANB and linear - Wits-number took
place. Whereas changes of angular pa-
rameter SNA and linear A-PNS were
not identified.

Treatment results of distal bite allow
to claim, that in vertical plane in exam-
ined patients, general back height of
face increase due to increasing size of
down back height of facial skelet. Also
during the treatment angular param-
eters OcpMP, PnOcP decreased, which
proves changing of inclination angle of
occlusal plane, which happens during
the use o f SUS. Besides, in examined
group of patients a significant increase
of angular parameter PnH and de-
crease of ArGoMe angle, during extru-
sion of mandible, were established.

Results of studying of side TRG on
dentoalveoclar level evidence that, dur-
ing the treatment process, under the
influence of Sabbagh universal spring,
upper incisors incline palatally and ap-
pear close to normal position, mean-
while down incisors protrude.

Flattening of profile among these
patients during the treatment occurs
due to the change of upper lip position
relatively to esthetic line (E-line). Upper
lip became reliably flatter, at the same
time down lip remain without signifi-
cant changes. In the treatment process
face convexity of the patients decrease,
due to growth of angular parameter of
soft-tissue profile (considering nose)
and skeletal profile (table 1).

According to the collected data, it
was identified that after the treatment,
among the patients who had com-
plaints about TMJ, a ‘clicking’ symptom
remain in 4 cases, 1 patient marked
contravention of excursion of the head
of lower jaw, in 1 case remained dif-
ficult mouth opening. There were no
complaints noted, connected with
painful feelings or discomfort in the
joint projection after the treatment.




Figure 1. Lateral cephalometric radiographs. (A) Pretreatment (16 years
7 months). (B) Posttreatment (18 years)

The absence of complaints about pain in TMJ is explained by com-
plex anti-inflammatory therapy, including medicamental and physi-
otherapeutic combined treatment, which was presented among all
patients with identified inflammatory process in TMJ before starting
the orthodontic treatment.

Results of study of TMJ on the base of analysis of cone-beam tomo-
grams, show that in the patients who finish orthodontic treatment of
distal bite by extension of lower jaw, articular head of both TMJ in
the treatment process move down and forward, which is proved by
growth of upper and back parts of articular cavity sizes, and reduce

of front part of articular cav-
ity. The data obtained are pre-
sented in table 2.

Analysis of right and left
TMJ articular heads position
relatively to articular tubercle
during the maximum allow-
able mouth opening let us
claim that after the treatment
in the examined group of the
patients, the frequency of oc-
curring location of right and
left articular heads at the top
of articular tubercle statistical-
ly reliably increased (p <0.001).

Also no data about pos-
sible changing or structure
damages of TMJ bone ele-
ments were detected.

Confirming the presented
results of cone-beam tomog-
raphy and analysis of MRI of
TMJ, received after the treat-
ment of patients with dis-
tal bite, we claim that in the
treatment process articu-
lar head move forward and
down relatively to bottom of
the articular fossa.




_ Figure 4. MR Imaging of
the TMJ before treatment:
 (A) Aclosed-mouth sagittal
T1-weighted image shows
- anormal relationship of
the mandibular condyle,
~ thedisk at the 11 o'clock
position, the temporal fossa
“and the articular eminence;
_ (B) Closed-mouth sagittal
- T1-weighted image shows
the anteriorly displaced disk;
(C, D) Open-mouth sagittal
_ T1-weighted images shows
the normal position of the
disk between the mandibular
condyle and articular
eminence
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Figure 5. MR Imaging of the TMJ after treatment: (A, B) A closed-mouth
sagittal T1-weighted images shows a normal relationship of the
mandibular condyle, the disk at the 11 o'clock position, the temporal
fossa and the articular eminence; (C, D) Open-mouth sagittal T1-weighted
images shows the normal position of the disk between the mandibular

condyle and articular eminence

Study of TMJ soft-tissue structures show, that
after the treatment frequency of normal position
of articular discs in habitual occlusion increase
reliably (p<0.01), specially in the cases without
signs of their deformation marked earlier.

Frequency of inflammatory processes in the
TMJ cavity after the treatment significantly de-
crease (p<0.001). There was no increase of syno-

vial fluid volume or swelling in
the behind-disc area detected
on MRI of patients who finished
the orthodontic treatment.

Signs, indicating progress-
ing destruction in bone tissues
or adverse changes in soft-
tissue TMJ elements, were not
detected as well.

Conclusions.

1. The use of SUS in patients
with skeletal Class Il after the
active growth period of jaws
is finished, facilitates bite nor-
malization on skeletal and
dento-alveolar levels and im-
provement of face esthetics
by reducing convexity of soft-
tissue and skeletal profile, and
flattening of upper lip as well.

2. Study of computer to-
mograms of TMJ confirm that
after extension of lower jaw by
SUS articular head in habitual
occlusion took a front-down
position relating to the bottom
of articular fossa, at the same
time patients with osteoar-
throsis didn't produce changes
in bone elements of the joint.

3. Analysis of TMJ MRI data
of patients with distal bite let us
claim, that after treating Class ||
malocclusion by extension low-
er jaw with the help of SUS, the frequency of nor-
mal position of articular discs in habitual occlusion
statistically reliably increased in the cases without
signs of their deformation before the treatment.
At the same time data which would confirm pro-
gressing destructive disorders in bone structures,
or adverse changes in soft-tissue elements of TMJ
were not identified.
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Class Il malocclusion in adults is the most frequent problem in the orthodontic. The aim of the pre-
sent study was to analyze the skeletal and dentoalveolar changes and to evaluate the condition of TMJ
in Class Il malocclusion cases treated with the Sabbagh universal spring. TM. and cephalometric analy-
sis of skeletal and dentoalveoclar facial structures of 38 patients with Class Il malocclusion treated with
SUS was performed using the same reference system before and after the treatment. TMJ remodeling
was analyzed by magnetic resonance imaging and 3D-computer tomography.
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Peswome

BJIMAHMUE ATINAPATA SUS HA 3YBOMEMOCTHO-NULUEBYIO CUCTEMY U BHYC
Y B3POC/IbIX MALMEHTOB C AUCTANBHBIM CKERETHBIM NPUKYCOM,
OBYC/IOBNEHHBIM PETPOMOJIOKEHMEM HUMKHEN YENOCTH

W. B. Tokapeswuy, E. I. Konomuey

JleueHne AUCTanbHOTO NPUKYCa Y B3POCNLIX NALWEHTOB ABNAeTCA Hanbonee YacTo BCTpeyaemon
npobnemoit 8 OPTOAOHTUN. Llenbio HacTOALWEero WCCNefoBaHnA ABWIOCh U3YUEHNE CKeNeTHbIX W
3y60anbBeoNAPHbLIX M3MEHEHWUN, a TakXe OLeHKa COCTOAHWA BUCOYHO-HUKHEUeNIDCTHOMo CyCTaBa
nocne NpoBefeHHOro JieYeHus AWCTANIBHOTO CKeNeTHOro Npukyca noCpeacTBOM BblABYIKEHUA
HVDKHEV YeniocTh NP NoMoLLW YHNBepcansHow npyxuHbl Cabbaxa.

[na pocTupkeHWA NocTaslieHHOW Lenu 6biin n3yyeHbl GOKoBble TenepeHTreHorpammbl ronosbl,
3D - komnbloTepHble Tomorpammel BHYC, MarHMTHO-pe3oHaHcHbie Tomorpammbl BHYC nauyueHTos,
3aKOHYVIBLUWMX OPTOLOHTUYSCKOE IeUeH e ANCTaIbHOTO NPKUKYCa NOCPeACTBOM BbIBMXKEHNA HIKHEN
yenmcty npyv nomouwm SUS. TonyyeHHble pe3ynbTaTbl NO3BOAWAN YCTaHOBUTbL, YTo annapat SUS
aensAetcA 3bGekTUaHbIM UHCTPYMEHTOM B KOPPeKUW ANCTanbHOTO NpUKyca y B3poc/biX NaLieHTos.

Knoueeble cnosa: || Knacc rno Hrmio, yHmeepcanbHan npyxunHa Cab6axa, BUCOUYHO-HUKHEYeNI0CT-
HoW cycTae, BOKOBanA TeNnepeHTreHorpamMmma ronosbl.
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