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Class II malocclusion 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 ofTMJ 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 II 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 II 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 ofTMJ, 
MRI ofTMJ of 38 patients, who finish orthodontic 
treatment of Class II malocclusion by extension of 
lower jaw with the help of SUS. 

Middle value of saggital slot oft he 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 I. 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 till 4 em. 

Magnetic Resonance Imaging ofTMJ, as an ad­
ditional method of research, was made on high 
field MRI scanner lntera 1.5 T (Philips). All in al1 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 o~" analy­
sis of lateral cephalograms results of 38 patients 
with skeletal Class II, after the orthodontiC treat­
ment, it was claimed that a statistically reliable 



Table 1. 
Linear and angular parameters of analysis of lateral 

cephalograms before and after the treatment of 
patients with skeletal Class II 

Linear and an- lndex value be- Index value 

gular param· fore treatment after treatment Reliability of 
differences 

eters M SD M SD 

SNA, " 82,12 3,91 82,76 3,51 p > 0,05 
SNB," 75,64 3,84 77,63 3,59 p < 0,001 
SNPq, o 77,96 3,99 79,63 3,91 P> 0,001 
ANB, o 6,47 1,55 5,13 1,61 _p< 0,001 
Wits{mm) 4,53 1,06 2r16 0,82 p<Q,OOl 
A'-PNS (mm) 53,50 2,58 53,88 2,45 p > 0,05 
B'~f(mm) 52,20 3,27 54,04 3,13 p < 0,001 : 

A'-B' (mm) 61,46 6,26 63,24 4,73 p < 0,01 
PNS-J'!mm) 42,96 4,78 45,13 4,74 p < 0,001 ' .. 
NSMP. o 27,47 6,16 27,33 5,63 _p > 0,05 
SpPMP. o 20,33 5,83 20,1 1 5,13 p > 0,05 ·., 

OcPMP. o 14,66 4,35 11 ,95 4,27 p < 0,001 
NSAr, .. 123;22 6,00 122,89 4,68 p > 0,05 :,; 

SArGo, o 143,37 7,38 143,87 6,28 p > 0,05 
ArGoMe, " 122,17 6~21 120,68 5,99 p < 0,05 
S-Go (mm} 80,01 6,35 82,28 6,57 p < 0,001 

N-Gn (mm) .. 115,22 7,84 115,78 6,92 p > 0,05 
1-SpP. o 113,14 12,00 108,24 7,72 p < 0,05 
1-NA, l> 23,39 9,84 18.23 7(03 p< 0,01 
-MP, ' 98,55 5,44 101,47 4,64 p < 0,05 
·NB, ,, 26,13 6.16 31,34 3,71 p < 0,001 
PnH, o 83,50 2,90 85,03 3,11 p < 0,05 
PnOcP. o 77,66 538 74,95 4,05 p < 0,001 
NAB, o 161,50 5,25 164,53 4,06 p < 0,001 
n-sn-pg, o 157,29 8,79 160,32 7,56 p < 0,05 
n-ns-pg, o 123,21 5,83 124,55 6,44 p > 0,05 
UL-E line {mm) -3,09 3,44 -5,09 3,26 p < 0,001 

LL-E line (mm) -1,63 3,76 -2,41 3,57 p > 0,05 

Table2 
Change of width of articular spaces of right and left TMJ 

in patients with distal bite after the treatment 

;t;;, Ar- Size of articular Size of art icu-
Rellabitlty 

TMJ 
ticul.ar space before lar space after of differ· space treatment treatment ences 

<); (oart) M so M so 
Front 2.55 0.60 2.06 0.39 p < 0.001 

Left Upper 2.93 061 3.73 0.73 p < 0.001 
Distal 3.23 0.74 3.71 0.53 p < 0.01 

::L~ Front 2.59 0.61 2.03 0.38 p < 0.001 
Right Upper 2..91 0.68 3.78 0.70 p -< 0.001 ,, 

Distat 3.06 0.84 3.74 0.53 P< 0.001 . .. , .. ' 

increase of angu lar 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 vertica l p lane in exam­
ined patient s, 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 p lane, w hich 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 
dentoalveolar 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 
t ime 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-t issue profile (considering nose) 
and skeletal profi le (table 1 }. 

According to t he collected data, it 
was ident ified t hat after the t reatment, 
among the patients who had com­
plaints aboutTMJ, a 'clicking' symptom 
remain in 4 cases, 1 patient marked 
contravention of excursion ofthe 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 t reatment. 



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 ofTMJ 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 
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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. 
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Figure 2. Before treatment 

., 
;.: 



Figure 3. After treatment 

Figure 4. MR Imaging of 
the TMJ before treatment: 
(A) A closed-mouth sagittal 
T1-weighted image shows 
a normal relationship of 
the mandibular condyle, 
the disk at the 11 o'clock 

position, the temporal fossa 
and the articular eminence; 
(8) Closed-mouth sagittal 
T1-welghted Image shows 

the anteriorly displaced disk; 
(C, D) Open-mouth sagittal 
T1-welghted Images shows 
the normal position of the 

disk between the mandibular 
condyle and articular 

eminence 



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

Signs, indicatmg 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 II after the 
active growth period of jaws 
is finished, facil :tates 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 
flattenmg 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 II 

Figure 5. MR Imaging of the TMJ after treatment: (A, 8) A closed-mouth 
sagittal T1-welghted 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 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 ofTMJ 
were not identified. 

Study of TMJ soft-tissue structures show, that 
after the treatment frequency of normal position 
of articular discs in habitual occlusion increase 
reliably (p < O.Ol), 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-
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Abstract 

INFLUENCE OF THE SUS APPLIANCE ON THE MAXILLO-FACIAL SYSTEM 
AND TMJ IN ADULT PATIENTS WITH SKELETAL CLASS II MALOCCLUSION 
DETERMINED BY THE RETROPOSITION OF LOWER JAW 
I. Tokarevich, E. Kolomiets 

Class II 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 ofTMJ 
in Class II malocclusion cases treated with the Sabbagh universal spring. TMJ and cephalometric analy­
sis of skeletal and dentoalveolar facial structures of 38 patients with Class II 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. 

Keywords: Class II malocclusion, Sabbagh universal spring, TMJ, lateral cephalograms. 

Pe3toMe 

Bl11.1fiHL1E AnnAPATA SUS HA 3Y60YEJIIOCTHO-Ill-1L,tEBYIO CL1CTEMY l-1 BHYC 
Y B3POCilbiX nAL-'l-1EHTOB C AL1CTAilbHbiM CKEilETHbiM nPif1KYCOM, 
06YCI10BilEHHbiM PETPOn0110>KEHL1EM HL1>KHE~ YEI110CTL1 
"'· B. ToKapeBIII'I, E. r. KonOMI/Ie ... 
ne4eH!.1e AI-1CTaJlbHOfO np!.1t<yCa y B3pOCllbiX nau.1.1eHTOB fiBJlfleTCfl Ha1.16011ee 4aCTO BCTpe4aeMOVt 

npo6neMoV! B opTOAOHH11!1. UellbiO Hacrofl~ero !.1CCJleAOBaHV1fl flBVIJlOCb V13y4eHVJe cKeneTHbiX V1 
3y6oaJlbBe01lflpHbiX V13MeHeHV1Vt, a TaK>t<e OLJ.eHKa COCTOfiHIII.fl BIIIC04HO-HV1>KHe4eJliOCTHOfO cycrasa 
noCJle npoBeAeHHOrO ne4eHl!1fl AVICTaJlbHOfO CKeJleTHOfO npVlt<yCa nocpeACTBOM BbiABl!1>KeHIIIfl 
Hl!1>t<HeVI 4e1110CTI!1 npV1 noMO~I-1 yHV!BepcallbHOVt npy>t<V1Hbl Ca66axa. 

Anfl AOCTV1>t<eHl!1fl nocrasneHHOVt u.en1.1 6bllll!1 l!13y4eHbl 6oKOBble renepeHrreHorpaMMbl ronoBbl, 
30 - KoMnbtOTepHble TOMorpaMMbl BH4C, MarHIIITHo-pe3oHaHCHble roMorpaMMbl BH4C nau.VleHTOB, 
3aKOH4VIBWIIIX opTOAOHTl!14eCKOe Jle4eHl!1e AVICTaJlbHOro npVlt<yCa nocpeACTBOM BbiABVl>KeHIMl Hltl>t<HeVt 
4e1110CTV1 np!11 noMO~Itl SUS. nony4eHHbte pe3ynbTaTbl no3B011111111!1 ycraHOBIIITb, 4TO annapar SUS 
fiBJlfleTCfl 3cp<f>eKTV1BHbiM l!1HCTpyMeHTOM B KOppeKU.l!1V1 A111CTaJlbHOro np!.1Kyca y B3pOCJlbiX nau.v.eHTOB. 

Knto'leBble cnosa: II Knacc no 3Hrnl0, YHI-1BepcanbHafl npy>t<!.1Ha Ca66axa, Bl!1C04HO-Hit1>t<He4e1110CT­
HoVI cycras, 6oKoBa.fl renepeHrreHorpaMMa ronoBbl. 
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