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Changes during treatment of Class 111 malocclusion by Y appliance
and appliance with screw according to Bertoni

[Tpomene TokoM TpeTMaHa Mankoiry3uja kiace Il mpumenom anapara Y

u anaparta ca mpadom o beptonujy

SUMMARY

Introduction/Objective Class 1l malocclusion is
caused by changes in skeletal and/or dentoalveolar
structures with typical mesial relationship of posterior
teeth. Y” appliance and appliance with screw according
to Bertoni can be used in treatment of Class 111 caused by
maxillary retrognathism in period of mixed dentition.
The aim of study was to determine and compare changes
on skeletal and dentoalveolar structures in patients with
Class Il treated by “Y” appliance and appliance with
screw according to Bertoni.

Methods 40 patients with Class Il were included in this
study. Whole sample were divided in two groups, with
20 patients in each group. Including criteria were
maxilarry retrognatism, period of mixed dentition and
pubertal growth. Excluding criteria were mandibular
prognatism, patients with genetical predisposition for
skeletal Class Ill, patients with cleft lip and palate or
craniofacial syndrome and period—of permanent
dentition. Appliances which caused mostly changes on
the upper jaw were used in this study hecause all patients
had deficience of maxillary/growth. Anamnesis, clinical
and functional testing, study casts analysis;-analysis of
orthopantomograms, lateral cephalograms, extraoral and
intraoral photos have been done for each patient.
Therapeuticreffects were analysed on study casts and
lateral cephalograms after 'this phase of orthodontic
treatment.

Results Main dentoalveolar effect was protrusion of the
upper incisors. Skeletal effects were not significant.
Conclusion Y appliance and appliance with screw
according to Bertoni caused greater changes on
dentoalveolar structures comparing to skeletal changes.
Keywords: Class Il malocclusion; Y appliance; Bertoni
screw
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CAXKETAK

VYeoa/llmw  Manoknysuje I kmace wory/ OuTh
y3pOKOBaHE IPOMECHaMa Ha  CKCJICTHUM | W/HIH
JEHTOANIBEOJIADHIM  CTPYKTypaMa ca  ME3HjallHuM
OJTHOCOM y peruju 0ouHux 3y0a. Y paHOM TpeTMaHy
kimace Il w3a3BaHe MaKCHIApHHM pPETPOTHATUZMOM
MOXe€ c€ KOpPUCTUTHU anapar Y-H arnapar ca mpadom 1o
Bepronujy. Llub oBOr HeTpaxknBakma je 01oi 1a ce yTBpae
U yIopese CKeJeTHE U NEHTOANBEOJIapHE TIPOMEHE KOX
nanujeHara ca knacom III koju cy jedeHH mprUMEHOM
anapara Y u anapara ca mpadom mo bepronujy.
Metone YV HcTpaxuBame je yKbyueHo 40 maiujeHara.
Heo y3opak moxaessen je y aABe .rpymne, ca mo 20
MalyjeHaTa y cBakoj rpynu. Y .CTyaujy CY YKJbyueHH
MALUjeHTH KOJ KOjUX je y3pOK ME3WjalHOI 3arpuxaja
0MO MAaKCHJAapHH pETPOTHATH3aM, Y MEIIOBUTO]
JeHTHLMM U IyOepTeTckoM yOp3amy pacta. Hucy
VKJBYYEHH TAlMjeHTH ca MpaBUM MaHIHOYIapHUM
HPOTHATH3MOM, 0C00€ ca T€HETCKOM IMPEANCIIO3ULIN]OM
3a HACTaHAK ME3WjaJIHOT 3arpikaja, MaIMjeHTH ca
pacIenoM yCcHe U Helllla WM HeKUM KpaHHOdaIujarHiuM
CHHAPOMOM, K20 HU HalLlUjeHTH Cca CTAIIHOM JE€HTHULIH]jOM.
W3abpann cy amapatu 4dja npuMeHa ce 0Oasumpa Ha
M3a3MBamky MPOMEHA Ha CTPYKTypaMa rophe BUIIHIE. 3a
nmainujeHTe je ypaljeHa aHamHe3a, KIMHAYKO U
(DYHKIIMOHAJIHO MCIMTHUBAIE, AaHAINW3a CTYIMjCKHX
MoOZiea, aHalM3a OpPTOMAHTOMOTPA(CKOr CHUMKA U
npoduaHor 1edanorpamMa, Kao W EKCTPaOpaHUX U
uHTpaopainux (Gororpaduja. Tepanujcku edektu
AHaJIM3UPpaHU cy Ha CTy}lI/IjCKI/IM MoacIImma u
npodwrHEM nedanorpamuma, ypalleHUM HaKOH OBe
(haze OPTOIOHTCKOT TPETMaHa.

Pe3yaratu ['maBHH neHTOANBeoNapHHu edexar Owna je
npoTpy3uja ropmux cekyruha. CkeneTHH edeKTH HUCY
OwM 3HAYAjHHUL.

3ak/pyyak Amapar Y u amapar ca mpadoMm IO
bepronmjy  wW3a3uBajy  3HauajHe  NpPOMEHEe  Ha
JICHTOAIIBEOJIADHUM ~ CTpyKTypama y mnopehemy ca
CKENIeTHIM CTPYKTypama, TAe Cy NPOMEHe Ouie Mame
yOUJBHBE.

Kibyune peum: manoxnysuje III kmace; amapar Y,
anapar ca mpadom 1o bepronujy

Copyright © Serbian Medical Society
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INTRODUCTION

Class 111 malocclusion is orthodontic problem in sagittal direction with mesial
relationship of posterior teeth. The cause of this malocclusion could be changes in skeletal
and/or dentaoalveolar structures [1]. Skeletal form of Class Ill can be caused by maxillary
retrognathism and underdeveloped upper jaw, mandibular prognathism and overdeveloped
lower jaw and combination of these two changes. Patients with skeletal Class I11 caused by
maxillary retrognathism have typical concave profile and backward position of the upper jaw
and upper lip [1]. Upper jaw is underdeveloped in sagittal and transversal direction. Patients
with cleft lip and palate and some syndromes (Apert, Crouzon) often have mesial bite due to
insufficient growth of the upper jaw. Frequency of this malocclusion increases during the time
[2, 3]. The prevalence of skeletal mesial bite in deciduous dentition is 23%, in mixed dentition
30% and in permanent dentition 34% [1].

Y appliance is active removable orthodontic appliance: This appliance has acrylic plate
cut in the shape of letter “Y” with two screws in the area of canine. Main effect of appliance is
protrusion of the upper incisors if patient turns both screws in the same time. This appliance is
useful in treatment of patients with Class Il caused by maxillary retrognathism during mixed
dentition [4].

Appliance with screw according to Bertoni is active, mobile orthodontic appliance. This
appliance has special screw which acts in two directions (sagittal and transversal). Appliance
is useful in treatment of patients with insufficient growth of the upper jaw. Screw can consist
of two or three guides. One screw causes protrusion of the upper incisors, while the other one
or two screws (depends on design) cause transversal expansion of the upper dental arch.

Patients turn screws at a different time [4].

The aim of this investigation was to determine and compare skeletal and dentoalveolar
changes in patients with Class III treated with “Y” appliance and appliance with screw

according to Bertoni.

METHODS

In this retrospective study 40 patients of Department of Orthodontics, School of Dental
Medicine, University of Belgrade were included. This study was approved by the Ethics
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Committee, School of Dental Medicine, University of Belgrade, Serbia (No. 10/1). None of the
patients had previous orthodontic treatment. This sample included patients with decreased
value of ANB angle (less than 2°) caused by maxillary retrognathism (angle SNA less than
820).

Patients were divided in two following groups: group I patients treated with. <Y’
appliance (20 patients) (Figure 1) and group Il patients treated by appliance with screw
according to Bertoni (20 patients) (Figure 2). “Y” appliance and appliance with/screw
according to Bertoni were worn 16 to 18 hours during the day. In “’Y” appliance screws were
turned at the same time, while in appliance with screw according to Bertoni screws were turned
at different times. Appliance with screw according to Bertoni was used in patients with narrow
upper arch and retrusion of the upper incisors, while “Y” appliance was used in patients with
retrusion of upper incisors without deficient growth of the upper jaw in transversal direction.

The active phase of treatment lasted 18 months.

These appliances can be used during treatment of skeletal Class 111 caused by maxillary

retrognathism.

All patients were_in-period of mixed dentition, during pubertal growth spurt period.
Average chronological age in group-l was 9 years and 2 months and in group 11 9 years and 9
months. Dental age was determined according to Demirjian's method. Average dental age in
group I'was 9 years and 7 months and in group Il 9 years and 11 months. Skeletal age was
estimated by Baccetti method of cervical vertebral maturation [5]. In group | 3 patient (15%)
were in stage 1, 11 patients (55%) in stage 2 and 6 patients (30%) in stage 3. In group Il 4
patients (20%) were in stage 1, 12 patients (60%) in stage 2 and 4 patients (20%) in stage 3.
The average duration of orthodontic treatment was 17 months in group | and 20 months in
group Il. Chronological, dental and skeletal age, duration of treatment and sex distribution are

shown in Table 1.

Including criteria were maxilarry retrognatism, period of mixed dentition, positive
overjet, mesial byte and age in correlation with the best period for treatment for each appliance.
Excluding criteria were patients with cleft lip and palate or some craniofacial syndrome,
mandibular prognatism, permanent dentition, late age for this kind of treatment or premature
contact during moving of the lower jaw from physiological rest to central occlusion. No one

patient witdrew from the therapeutic procedure. Only patients with a complete treatment

DOI: https://doi.org/10.2298/SARH220511102S Copyright © Serbian Medical Society



Srp Arh Celok Lek 2022 | Online First: October 18, 2022 | DOI: https://doi.org/10.2298/SARH220511102S 5

protocol were included in this study. Patients with a genetic predisposition to this malocclusion

were not included.

Diagnostic procedure has been done for each patient before orthodontic treatment.
Diagnostic procedure included anamnesis, clinical and functional testing, study casts analysis,
analysis of orthopantomograms, lateral cephalograms, extraoral and intraoral photos. Lateral
cephalograms and study casts were done after this phase of orthodontic treatment to assess

therapeutic effects of each used appliance.

Cephalometric parameters:

The following parameters were included and analyzed:

angle SNA — sagittal position of the upper jaw

- angle SNB — sagittal position of the lower jaw

- angle ANB - relation between upper.and lower jaw in sagittal direction

- angle SpP/MP — vertical position of the upper jaw

- angle SN/SpP — vertical position of the lower jaw

- angle SN/MP - relation between upper and lower jaw in vertical direction
- sum of angles of Bjork's polygon — type of facial growth

- relation between anterior and posterior facial height — type of facial growth
- distance Sna-A' — length of the maxillary corpus

- distance Pg'-Go' — length of the mandibular corpus

- distance Cd'-Go' — height of the mandibular ramus

- angle I/SpP — inclination of upper incisors

- angle i/MP — inclination of lower incisors.

DOI: https://doi.org/10.2298/SARH220511102S Copyright © Serbian Medical Society
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Manual drawing and analysis of lateral cephalogram was done. Computer analysis has
not been done. The measurements were made by one impartial researcher. The researcher had

no insight into which group of patients he was analyzing.

Statistical analysis

Statistical analysis included mean values, maximum and minimum value and standard
deviation, as a part of standard descriptive statistical analysis. Two-factor analysis of the
variance with repeated measuring was used in relation to the factor time ‘and factor time and
group allocation. ANOVA, Wilcoxon matched pairs test and Student's t-test were used for
determining the statistical significance of acquired differences:'SPSS18.0, IBM Statistics, USA

was used.

RESULTS
Parameters in sagittal direction

Both appliances caused increased value of SNA angle. We used two factor analysis of
the variance with repeating measuring to determine effects of two removable appliances on the
sagittal position of the upper jaw before and after orthodontic treatment. Statistically significant
differences between these two periods were evaluated in both groups. Value of SNB angle
increased in both groups of patients. Statistically significant difference was determined only in
group of patients treated by Y appliance. Increasing value of SNB angle is a direct consequence
of the mandibular growth which is very intense at this age. The ANB angle increased
significantly in both groups. Student's t-test and Wilcoxon matched paired test indicated

significant differences in both groups (Table 2).

Parameters in vertical direction

Value of SN/SpP angle increased in both group of patients. When we compared two
group of patients only Y appliance caused statistically significant changes of SN/SpP angle

during treatment. The SN/MP angle increased insignificantly in group treated with Y appliance
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and Bertoni's screw. When we compared groups after treatment we evaluated significant
changes. Both appliances caused an increase of SpP/MP angle. Statistically significant
differences existed in both groups when we compared values before and after treatment (Table
3).

Parameters of maxillary and mandibular development

Length of the upper jaw increased significantly during treatment with both appliances.
Two factor analysis of the variance with repeated measures determined a statistically
significant differences in the pretreatment and posttreatment values-of the length of upper jaw.
Length of the lower jaw increased in both groups. Height of mandibular ramus increased in
both treated group of patients. Statistically significant.differences determined by comparison
of both groups of patients were also evaluated (Table 4).

Parameters of facial growth

Sum of angles of Bjork's palygon increased in both groups of patients. There were no
significant differences between groups during treatment. Relation between anterior and
posteriorfacial height decreased in group treated with appliance with Bertoni's screw, while
increased in group treated with Y appliance. There were no statistically significant changes

between groups and during treatment (Table 5).

Dentoalveolar parameters

Angle I/SpP was decreased in both group of patients. Two factor analysis of variance
with repeated measures determined statistically significant difference in group treated with Y
appliance and appliance with Bertoni's screw. When comparing effects of treatment, significant
differences existed in both treated groups. Angle i/MP increased in group treated with appliance
with Bertoni's screw, while Y appliance caused insignificant decrease of this angle. Statistically
significant changes in both groups were evaluated with two factor analysis of the variance with

repeated measures (Table 6).
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DISCUSSION

Early treatment of skeletal Class Il caused by maxillary retrognathism can provide
correct occlusion, functional stability and acceptable facial aesthetics. At the same time, we
can avoid the need for a later complex and expensive orthodontic treatment or combined
orthodontic and surgical treatment [6]. For this reason, the most important are effects on the
skeletal structures of the upper jaw. It was very important to determine scope of changes on
skeletal and dentoalveolar structures depending on the used appliances and the mechanism of
their application. All patients in this study were in period of pubertal acceleration of growth,
without earlier orthodontic treatment. Patients included in this study were treated at the
Department of Orthodontic, School of Dental Medicine, University of Belgrade. Standard
diagnostic procedure included: anamnesis, clinical and functional examinations, analysis of
study casts, orthopantomograms and lateral cephalograms, extraoraliand intraoral photos. All
patients were divided in two groups according to type of used appliance: group I treated by “Y”
appliance and group 1l treated by removable appliance with screw according to Bertoni. In
some cases, fixed appliance 4 x 2 can be used, for example in patients with allergy reaction to
materials used for mobile appliances, in patients with epilepsy or in cases with cancer who
need frequent and repeated MRI. Also, for significant anterior growth of the upper jaw and

skeletal effects in early treatment can be used Frankel functional regulator type 111 [7-10].

Position and development of the upper jaw were analyzed using values of angles SNA
and SN/SpP and linear distance Cmax which determined length of the upper jaw. Increase of
maxillary corpus length-was a result of simultaneously intensive pubertal growth and effects
of orthodontic appliance. Stimulation of sagittal growth of the upper jaw caused forward
moving of point A. This moving caused increase of SNA angle. Also, both appliance caused
expansion of the upper dental arch which was in correlation with posterior rotation of the lower
jaw and the distal movement of point B. [8, 9, 11]. Vertical position of the upper jaw was

changed according to increased value of angle SN/SpP [12, 13].

There was far less effect on the lower jaw than on the upper jaw. “Y” appliance and
appliance with screw according to Bertoni did not have influence on the position of the lower
jaw, because these appliances were located only in the upper jaw. These devices were used
precisely because the essence of the problem was the underdevelopment of the upper jaw.

Relationship between upper and lower jaw was evaluated by values of angles ANB and

SpP/MP. Both appliances caused significant increase in value of ANB angle, so it changed

DOI: https://doi.org/10.2298/SARH220511102S Copyright © Serbian Medical Society
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skeletal Class I11 to skeletal Class I thanks to anterior movement of point A [14, 15]. Increased
value of angle ANB was a consequence of increased angle SNA [9, 16, 17]. Y appliance and
appliance with screw according to Bertoni mostly affected dentoalveolar structures, while
skeletal changes were minimal [4, 18, 19].

Facial growth was analyzed by Bjork and Jarabak method. Generally, treatment with both
appliances caused slight backward facial rotation and tendency to the vertical facial growth [8,
20, 21, 22].

Position of the upper incisors was evaluated by angle I/SpP. Mostly, patients with Class
Il (except patients with real mandibular prognathism) had normoinclination of the upper
incisors [8,12]. Used appliances changed inclination of the upper incisors, with protrusion of
these teeth [21, 22]. It was a consequence of design of these-appliances, which were located
only on the upper dental arch. Dentoalveolar effects that corrected the overjet were protrusion
of the upper incisors and retrusion of the lower incisors [14, 23, 24]. Retrusion of the lower
incisors was not a concequence of orthodontic treatment.. It ' was some kind of dentoalveolar
compensation. Active mobile appliances caused.more intense changes on dentoalveolar

structures, with severe proclination of the upper incisors [9, 13, 16] (Figure 3, Figure 4).

Changes in dentoalveolar and skeletal structures, are accompanied by an improvement in

overall facial aesthetics, which'has been confirmed by numerous studies [14, 18, 25, 26].

CONCLUSION

This study indicated that “Y” appliance and upper appliance with screw according to
Bertoni caused more dental changes during treatment of Class Il malocclusion caused by
maxillary retrognathism. Treatment with “Y” appliance and appliance with Bertoni's screw
mostly caused changes in dentoalveolar structures. These two appliances contributed to the
correction of negative overjet due to protrusion of the upper incisors. The use of these
removable appliances can be useful in early correction of skeletal Class Il1l. Active mobile
appliances, Y appliance and appliance with screw according to Bertoni, did not caused

significant changes on skeletal structures of craniofacial complex.

Conflict of interest: None declared.
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Table 1. Chronological, dental and skeletal age, treatment time and distribution by sex

. Chronological | Dental Skeletal Treatment Sex
Appliance .
age age age time Male | Female
v Stage 1 (n=3)
n=20 9y2m 9y7m | Stage2 (n=11) | 17 months 11 9
- Stage 3 (n =6)
Bertoni Stage 1 (n = 4)
i 9y9m 9y 1l m | Stage 2 (n=12) | 20 months 13 7
n=20 -
Stage 3 (n=4)
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Table 2. Parameters in sagittal direction — changes during treatment with different appliances

T1 T2 A (T2-T1) | Significance? | Significance? A b A q S
Parameter % +SD % +SD %+ SD at T1 at T2 Significance®® | Significanced | Significance®
SNA ()
::ag'g 76.60 £1.96 | 77.90+1.86 | 1.30 +0.66 p = 0.000* p < 0.001*
Be;“i”;gpp 76.80+1.83 | 77.85+192 | 1.05+1.84 0.660 0.939 p = 0.000% p <0.001*
SNB ()
::ag'g 79.00£1.92 | 79.45+1.70 | 0.45+1.85 p=0.089 p = 0.004*
Be;“i”;gpp 7920+2.12 | 7950 +1.93 | 0.30+2.06 0.159 0.204 p=0.078 p=0.307
ANB (°)
::agg 240100 | -1.55+1.19 | 0.85+0.99 p = 0.065 p =0.000* | p=0.007*
Be;t‘l“;gpp -1.80+£195 | -1.35+1.64 | 045 1.92 0.450 0.033* p=0:123 p=0.102 p=0.012*

*statistically significant difference;

4monofactorial variance analysis;

btwo-factor analysis of the variance, factor time:

¢btwo-factor analysis of the variance, factor time-group;

dt-test;

*Wilcoxon matched pairs test
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Table 3. Parameters in vertical direction — changes during treatment with different appliances

T1 T2 A (T2-T1) | Significance?® | Significance?® | .. ... ble | cinigs "
Parameter X +SD X +SD % +SD at T1 at T2 Significance Significance
SN/SpP (°)
Y app 11.75+1. | 1275+14 | 1.00+1.2 _ _
n=20 55 8 1 p=0.228 p = 0.002*
Bertoniapp | 11.20+2. | 11.60+2.2 | 0.40+2.0 _ _
n =20 14 3 5 0.005* 0.001* p=0.334 p=0.136
SN/MP (°)
Y app 36.85+5. | 38.90+43 | 205+23 _ _ -
n=20 02 4 9 p =0.245 p = 0.001
Bertoniapp | 36.25+4. | 37.85+4.1 | 1.60+2.2 _ y -
n =20 83 5 3 0.587 0.769 p=0.173 p =0.003
SpP/MP (°)
Y app 25.05+4. | 26.15+42 | 1.10+1.38 3 _ %
n=20 86 6 6 p = 0:999 p =0.016
Bertoniapp | 24.75+4. | 25.55+3.9 | 0.80+3.2 _ o
n =20 18 5 3 0.891 0.549 p=0.712 p=0.012*

*statistically significant difference;

®monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;
¢btwo-factor analysis of the variance, factor time-group;

dt-test
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Table 4. Maxillary and mandibular development — changes during treatment with different

appliances
A(T2-T1) | oo o o
T1 T2 Significance? | Significance? | .. .. bl . q
Parameter  +SD  +SD X +=SD at T1 at T2 Significance® | Significance
Cmax (mm)
:j‘;‘g 46.87 £2.04 | 4835+2.11 | 1.48 £0.75 p = 0.000* p<0.001*
Bertoni
app 4510 +2.17 | 46.20 £2.05 | 1.00 + 1.93 0.471 0.690 p = 0.014* p<0.001*
n=20
Cmand (mm)
:j‘;‘g 7355+3.72 | 74.75+3.48 | 1.20+0.94 p=0.941 p<0.001*
Bertoni
app 71.10+3.43 | 7220 +3.18 | 1.10 + 2.67 0.742 0.970 p=0.726 p=0.114
n=20
Rmand (mm)
: :ag'g 5415 +2.37 | 54.95+2.23 | 0.80 £0.95 p=0.771 p = 0.001*
Bertoni
app 53.10+2.25 | 53.85+2.02 | 0.75+2.11 0.092 0.075 p=0.675 p = 0.043*
n=20

*statistically significant difference;

4monofactorial variance analysis;

btwo-factor analysis of thewvariance, factor time;

¢btwo-factor analysis of the variance, factor time-group;

dt-test
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Table 5. Parameters of facial growth — changes during treatment with different appliances

A (T2-T1) - .
T1 T2 Significance? | Significance? S bl — d
Parameter % +SD X +SD X+ SD at Tl at T2 Significance Significance
> Bjork (°)
Y app _ —
=20 394.05+4.50 | 395.05+4.26 | 1.00+2.34 p =0.599 p=0.071
Bertoni 0.359 0.669
app 39470 £4.14 | 395.50 £3.83 | 0.80 £3.26 p=0.634 p =0.142
n=20
SGo/NMe x 100
(%)
Y app _ A
n =20 63.73+£1.70 64.30+£284 | 057174 p=0.328 p =0.555
Bertoni 0.237 0.132
app 63.50 +£2.20 63.10£2.36 | 0.40£2.45 p =0:423 p=0.478
n=20

*statistically significant difference;

®monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;

¢btwo-factor analysis of the variance, factor time-group;

dt-test

DOI: https://doi.org/10.2298 /SARH220511102S

Copyright © Serbian Medical Society




Srp Arh Celok Lek 2022 | Online First: October 18, 2022 | DOI: https://doi.org/10.2298/SARH220511102S

17

Table 6. Dentoalveolar parameters — changes during treatment with different appliances

A(T2-TL) | qiee: -
T1 T2 Significance® | Significance® | . ... e | cinmi d
Parameter X +SD X +SD X+ SD atTl at T2 Significance Significance
1/SpP (°)
YaP | 71304281 | 68.70+3.06 | 260+ 1.0 = 0.000* *
n =20 30+2. 70£3. .60 £1.05 p =0.000 p <0.001
Bertoni 0.420 0.015*
app 7220 +253 | 70.10 £2.37 | 210 £1.87 p =0.007* p < 0.001*
n=20
i/MP (°)
n =20 .15+2.83 | 90.05+2.46 | 0.10 +1.07 p =0.000 p=0.681
Bertoni 0.406 0.705
app 89.70 £2.18 | 90.10 £2.45 | 0.40 + 1.67 p =0.012* p =0.437
n=20

*statistically significant difference;

4monofactorial variance analysis;

btwo-factor analysis of the variance, factor time;

¢btwo-factor analysis of the variance, factor time-group:

dt-test;
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Figure 1. “Y” applianc
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Figure 2. Appliance with screw according to Bertoni
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Figure 3. Intraoral photos before and after treatment with appliance with screw according to

Bertoni
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Figure 4. Intraoral photos before and after treatment with Y appliance
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