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GiRls

iskeletsel Sinif Il malokliizyon en sik karsi-
lasilan ortodontik problemlerdendir ve Turk
popllasyonunun yaklasik beste birinde goz-
lenmektedir (1). iskeletsel Sinif Il iliskinin ma-
jor sebebi mandibular retrognatizmdir (2-12)
ve McNamara (13) ideal tedavi rejiminin
olusturulmasinda mandibular biytime yonu
ve miktarini degistiren yaklasimlarin maksil-
ler biytimeyi sinirlandiranlardan daha uygun
olabilecegini belirtmistir. Fonksiyonel apa-
reyler mandibulayi ileride konumlandirarak
bu tip iskeletsel ve okliizal uyumsuzlugu dii-
zeltmeyi amaclar (14,15).

Son yillarda yayinlanan bir sistematik derle-
menin sonuglarina gore en etkili fonksiyonel
apareyler sirasiyla Herbst ve Twin-blok apa-
reyleridir (14). Herbst apareyinin etkileri litera-
tirde bircok calisma ile ortaya konmustur (16-
30). Ancak Twin-blok apareyi rolatif olarak ye-
ni tanimlanan bir apareydir ve etkileri tizerine
literattirde kisith calisma mevcuttur (31-37).

Mevcut bilgimize gore Herbst ve Twin-
blok apareylerini karsilastiran yalnizca iki ¢a-
lisma mevcuttur (38,39). O’Brien ve arkadas-
larinin (38) bulgulari her iki aparey arasinda
iskeletsel ve dental 6lgtimlerde fark olmadigi-
ni gosterirken, Schaefer ve arkadaglarina gore
(39) Twin-blok apareyi maksillomandibular
farkta 2 mm daha fazla diizelme saglamis ve
mandibular ramus uzunlugunda daha fazla
artisa neden olmustur. Ancak her iki calisma-
da da fonksiyonel dizeltim sonrasi hastalar
sabit ortodontik tedavi gormuslerdir ve kon-
trol grubu ile karsilastirlmamigtir. Bu da fonk-
siyonel diizeltim sonrasi apareylerin saf etki-
lerinin gosterilememesine neden olmustur.

Calismamizin amaci, sinif Il bolim 1 ma-
lokluzyonlu bireylerin Herbst ve Twin-blok
tedavisi sonrasi olusan iskeletsel ve dentoal-
veolar degisikliklerini bir kontrol grubu ile
karsilastirmaktir.

BIREYLER ve YONTEM

Calismada iskeletsel Sinif 1l malokluzyona
sahip 15 kiz 15 erkek toplam 30 birey kulla-
mimistir. Calisma, Erciyes Universitesi Dis
Hekimligi Fakdltesi Ortodonti Ana Bilim Da-
[i'nda tedavi gormus ve takip edilmis hastala-
rin kayitlar tizerinde yapilmistir. Gruplarin
her biri 10 bireyden olusmustur. Birinci grup
herbst apareyi ile (kiz: 6, erkek: 4 toplam: 10;
ortalama vyas: 14,56+1,59 yil) ikinci grup
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INTRODUCTION

Skeletal Class Il maloclussion is one of the
common seen orthodontic problems and is
observed approximately in one fifth of Tur-
kish population (1). The major reason of ske-
letal Class Il relationship is mandibular ret-
rognatism (2-12) and Mcnamara (13) stated
that in designing the ideal treatment regime,
those approaches which might alter the amo-
unt and direction of mandibular growth co-
uld be more appropriate in many cases than
those which restrict maxillary development.
Functional appliances aim to correct this
kind of skeletal and oclussal deformities with
replacing the mandible anteriorly (14,15).

According to results of a systematic review
that published recent years, the most effective
functional appliances are Herbst and Twin-
block appliances, respectively (14). The effects
of Herbst appliance have been evaluated with
several studies in the literature (16-30). Howe-
ver, Twin-block appliance is a relatively new
defined appliance and in the literature there
are limited studies about its effects (31-37).

To our present data, there are only two stu-
dies that compare Herbst and Twin-block
appliances (38,39). The results of O’Brein et
al. (38) showed that, no difference between
two appliances was observed in skeletal and
dental measurements, while according to
Schaefer et al., (39) Twin-block appliance en-
sured 2 mm more correction in maxilloman-
dibular difference and leaded more increase
in mandibular ramus length. However in both
studies, the patients were treated with fixed
orthodontic treatment after functional correc-
tion and were not compared with a control
group. So the pure effects of appliances after
functional correction could not be shown.

The aim of our study is to compare the
changes after Herbst and Twin-block treat-
ment with a control group in subjects with
Class Il division 1 maloclussion.

SUBJECTS and METHODS

15 female and 15 male, totally 30 skeletal
Class Il subjects were used in the study. The
records of this study were obtained from pa-
tients that were treated and followed in the
University of Erciyes, Faculty of Dentistry,
and Department of Orthodontics. All three
groups were consisted of 10 subjects. First
group included the subjects treated with
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Twin-blok apareyi ile(kiz: 6, erkek: 4 toplam:

10; ortalama yas: 12,91+ 0,90 yil) tedavi edi-

len bireyleri icermektedir. Uclincii grup ise

ortodontik tedavi gormeyen bireyleri (kiz: 3,

erkek: 7 toplam: 10; ortalama vyas:

11,30+1,51 yil) kapsamaktadir. Kullanilan

apareylerin dizayni Sekil 1 ve 2’'de gosteril-

mistir. Tedaviye kabul edilme kriterleri;

1. Mandibuler retrognatiye bagli iskeletsel
Siif Il malokluzyona sahip olmak,

2. Sinif Il dissel molar ve kanin iliski bulun-
masi,

3. Daha 6nce ortodontik tedavi gormemis
olmasi,

4. Belirgin fasiyal asimetri olmamasi,

Bes milimetre ve tizeri overjet varhigi,

6. Tedavi bagi ve sonu kayitlarinin net ve ek-
siksiz olmasidir.

ul

Sefalometrik Analiz

Lateral sefalometrik filmler batin gruplar-
da tedavinin/kontroliin (T1) oncesinde ve
sonrasinda (T2) alinmistir. SN diizlemine dik
diizlem vertikal referans diizlemi (VR) olarak
degerlendirilmistir. Gruplar arasindaki ben-
zerlikleri ve farklihklar degerlendirmek ama-
ciyla yedisi acisal, yirmi ikisi dogrusal toplam
29 olgtim yapilmistir. Maksiler, mandibular
ve maksillomandibular 6lctimler Sekil 3'te,
dentoalveolar ol¢imler Sekil 4’te gosterilmis-
tir. Bu ol¢imler;
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Herbst appliance (female: 6, male: 10; mean

age: 14,56+1,59 years) and second group inc-

luded the subjects treated with Twin-block

appliance (female: 6, male: 4; mean age:

12,91+ 0,90 years). Third group was consis-

ted of the untreated subjects (female: 3, male:

7; mean age: 11,30+1,51 years). The designs

of appliances were showed in Figure 1 and 2.

The inclusion criterias to treatment were;

1. Existence of skeletal Class Il maloclussion
due to mandibular retrognatism,

2. Dental Class Il molar and canine relati-
onship,

3. No history of orthodontic treatment,

4. No apparent facial asymmetry,

5. Existence of equal or more than 5 mm
overjet,

6. Good quality and full pre and post treat-
ment records.

Cephalometric Analysis
Lateral cephalometric films were taken pre

treatment/control (T1) and post treat-
ment/control (T2). The line perpendicular to
SN plane was served as vertical reference li-
ne (VR). 7 angular, 22 linear totally 29 cepha-
lometric measurements were done in order to
evaluate inter-group differences.

Maxillary Measurements;
1. SNA: The angle that determines the sagittal
position of the maxilla to the cranial base

Sekil 1: Calismada kullanilan

Twin-blok apareyinin

dizayni.

Figure 1: The design of the
Twin-block appliance used in

this study.

Sekil 2: Calismada kullanilan

Herbst apareyinin dizayni.

Figure 2: The design of the
Herbst appliance used in this

study.



Maksiller Olgiimler;

1. SNA: Maksillanin kafa kaidesine gore sa-
gital yon konumunu belirleyen acidir.

2. A-VR: Vertikal referans diizlemine gore
maksillanin konumunu belirler.

3. Co-A: Efektif orta yliz boyutunu gosteren
mesafedir.

4. ANS-PNS: Anterior ve posterior spinalar
arasi mesafedir.

5. NPerp-A: Maksillanin Nasion dikmesine
gore konumunu belirleyen 6lctimdir.

Mandibuler Olgtimler;

6. SNB: Mandibulanin kafa kaidesine gore
sagital yon konumunu belirleyen acidir.

7. SN/GoGn: Kafa kaidesi ile mandibuler
diizlem arasindaki acidir.

8. B-VR: Vertikal referans diizlemine gore
mandibulanin konumunu belirler.

9. Pg-VR: Vertikal referans diizlemine gore
cene ucunun konumunu belirler.

10.S-Go: Posterior yiiz ylksekligi.

11. Co-Gn: Efektif mandibula uzunlugu.

12.Co-Go: Mandibuler ramus uzunlugu.

13.Go-Gn: Mandibuler korpus uzunlugu.

14.NPerp-Pg: Cene ucunun Nasion dikmesi-
ne gore konumunu belirleyen 6lgtimdur.

Maksillo-Mandibuler Olgtimler;

15.ANB: Maksillanin ve mandibulanin sagi-
tal yonde birbirine gére konumunu belir-
ten acidir.

16.ANS-Me: Alt 6n yiiz yiiksekligi.

17.overjet: Alt ve Ust kesici disler arasindaki
sagital uzakliktir.

18.overbite: Alt ve st kesici disler arasinda-
ki vertikal uzakliktir.

Dentoalveoler Olciimler;

19.ils/NL: Ust kesici diizlemi (ils) ile nazal
diizlem arasindaki acidir.

20.ili/ML: Alt kesici dizlemi (iLi) ile mandi-
buler diizlem arasindaki acidir.

21.ils/ili: Ust kesici diizlemi (ils) ve alt kesici
diizlemi (ili) arasindaki acidir.

22.is-NL: Ust kesici kenarinin (is) nazal diiz-
leme olan dik mesafesidir.

23.ii-ML: Alt kesici kenarinin (ii) mandibuler
diizleme olan dik mesafesidir.

24.ms-NL: Ust 1. molarin (ms) nazal diizle-
me olan dik mesafesidir.

25.mi-ML: Alt 1. molarin (mi) mandibuler
diizleme olan dik mesafesidir.

Kurt, Baysal, Sisman, Sakin

2. A-VR: The distance that determines the
position of maxilla to vertical reference
plane.

3. Co-A: The length that shows the effective
middle face dimension.

4. ANS-PNS: The length between anterior
and posterior spina.

5. NPerp-A: The distance that determines
the position of the maxilla to Nasion per-
pendicular line.

Mandibular Measurements;

6. SNB: The angle that determines the sagit-
tal position of the mandible to the cranial
base

7. SN/GoGn: The angle between cranial ba-
se and mandibular plane.

8. B-VR: The distance that determines the
position of mandible to vertical reference
plane.

9. Pg-VR: The distance that determines the
position of chin to vertical reference plane.

10.S-Go: Posterior face height.

11. Co-Gn: Effective mandibular length.

12.Co-Go: Mandibular ramus length.

13.Go-Gn: Mandibular corpus length.

14.NPerp-Pg: The measurement that deter-
mines the position of chin to Nasion per-
pendicular.

Maxillo- mandibular Measurements;
15.ANB: The angle that shows the sagittal
position of the maxilla and mandible to
each other.
16.ANS-Me: Lower anterior face height.
17.overjet: The sagittal distance between up-
per and lower incisor teeth.
18.overbite: The vertical distance between
upper and lower incisor teeth.

Dentoalveoler Measurements;

19.ils/NL: The angle between upper incisor
plane (lls) and nasal plane.

20.ili/ML: The angle between lower incisor
plane (lls) and mandibular plane.

21.ils/ili: The angle between upper incisor
plane (lls) and lower incisor plane (lli).

22.is-NL: The perpendicular distance of up-
per incisor (is) tip to nasal plane.

23.ii-ML: The perpendicular distance of lo-
wer incisor (ii) tip to mandibular plane.

24.ms-NL: The perpendicular distance of up-
per first molar (ms) to nasal plane.

Tiirk Ortodonti Dergisi 2010;23:7-20
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26.ms-NLv: Ust 1. molar (ms) ile nazal verti-
kal diizlem arasindaki dik mesafedir.
27.mi-MLv: Alt 1. molar (mi) ile mandibuler
vertikal diizlem arasindaki dik mesafedir,
28.is-NLv: Ust kesici kenari (is) ile nazal ver-
tikal diizlem arasindaki dik mesafedir.
29.ii-MLv: Alt kesici kenari (i) ile mandibuler
vertikal diizlem arasindaki dik mesafedir.

istatistiksel Analiz

Tim istatistiksel analizler SPSS 10.3 yazi-
lim programi ile yapilmistir (SPSS Inc., Chica-
go, IlIl). Ortalama ve standart sapmalar tim
veriler i¢in hesaplanmistir. Gruplarda T1 ve
T2 dénemlerinde meydana gelen degisiklik-
ler eslestirilmis orneklem t-testi ile gruplar
arasi farklar tek yonli varyans analizi ile de-
gerlendirilmistir.

25.mi-ML: The perpendicular distance of lo-
wer first molar (mi) to mandibular plane.

26.ms-NLv: The perpendicular distance bet-
ween upper first molar (ms) and nasal ver-
tical plane.

27.mi-MLv: The perpendicular distance bet-
ween lower first molar (mi) and mandibu-
lar vertical plane.

28.is-NLv: The perpendicular distance bet-
ween upper incisor tip (is) and nasal ver-
tical plane.

29.ii-MLv: The perpendicular distance bet-
ween lower incisor tip (ii) and mandibular
vertical plane.

Statistical Analysis

All of statistical analyses were made with
SPSS 10.3 software program (SPSS Inc., Chi-
cago, lll). Mean and standard deviations we-
re calculated for all data. The intra group
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Sekil 3: Maksiller,
mandibular ve
maksillomandibular

Olctimler.

Figure 3: Maxillary,
mandibular and
maxillomandibular

measurements.
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Sekil 4: Dentoalveolar

Olctimler.

Figure 4: Dentoalveolar

measurements.
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BULGULAR

Herbst apareyi ile tedavi edilen bireylerde
olusan iskeletsel ve dental degisiklikler Tablo
1'de gosterilmektedir. Tedavi 6ncesinde ve
sonrasinda maksiller olctimlerde degisiklik
gozlenmezken, mandibular ve maksilloman-
dibular 6l¢timlerde istatistiksel olarak anlam-
[ farklihklar gozlenmektedir. SNB ac¢isinda ve
Go-Gn mesafesinde artis, ANB agisinda,
overjette ve overbiteda azalma tespit edilmis-
tir. Dentoalveolar olarak alt keser acisinda
(Ili/ML), alt molar ekstriizyonunda (Mi/ML) ve
alt keser protriizyonunda (li/MVL) anlamli ar-
tis gézlenmistir.

Twin-blok ile tedavi edilen bireylerde olu-
san iskeletsel ve dental degisiklikler Tablo
2'de gosterilmektedir. Tedavi basinda ve so-
nunda maksiller dlctimlerde fark gozlenme-
mektedir. Maksillomandibular ve mandibular

changes that observed in T1 and T2 periods
were evaluated with paired t-test and the dif-
ferences between groups were evaluated
with one way variance analysis.

RESULTS

The skeletal and dental changes of the pati-
ents treated with Herbst appliance are showed
in Table I. No statistically significant change
was found in maxillary measurements, where
as significant differences were observed in
mandibular and maxillomandibular measure-
ments before and after treatment. Increases in
SNB angle and Go-Gn distance and decreases
in ANB angle, overjet and overbite were fo-
und. In dentoalveoler measurements, signifi-
cant increases were observed in lower incisor
angle (lli/ML), lower molar extrusion (Mi/ML)
and lower incisor protrusion (li/MVL).

Tiirk Ortodonti Dergisi 2010;23:7-20
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Tablo 1 Modifiye edilmis dis-

HERBST Oncesi / HERBST Sonrasi /

Pre HERBST Post HERBST Test sel kayg1 6lgegine gore orto-
Ortalama / SD Ortalama / sD donti hastalarimin tedavinin
Mean Mean desisik 1 ..
egisik asamalarina gore
Mak_sﬂler Olglimler kaygi diizeylerinin dagilimu.
Maxillary Measurements
SNA (°) 79,90 3,47 79,60 3,67 NS
A-VR (mm) 72,15 6,52 71,75 7,21 NS Table 1. Frequency distribution
Co-A (mm) 96,90 4,58 95,95 7,19 NS of anxious and non-anxious
ANS-PNS (mm) 57,25 5,55 58,20 4,94 NS . Lo
NPerp-A (mm) 1,75 3,30 2,35 3,40 NS patients in different phase of
Mandibuler Olc¢limler orthodontic treatment accor-
Mandlbular ding to Modified Dental Anxi-
SNB(°) 73,85 2,82 75,35 3,88 >
SN/GoGn (°) 32,85 5,30 33,00 6,27 NS ety Scale (MDAS) (n = 184).
B-VR (mm) 59,50 7,02 61,05 8,41 NS
Pg-VR (mm) 60,10 7,67 61,55 9,57 NS
S-Go (mm) 82,95 3,75 84,40 4,24 NS
Co-Gn (mm) 118,20 4,68 121,30 7,34 NS
Co-Go (mm) 58,40 4,34 59,65 5,15 NS
Go-Gn (mm) 75,80 4,54 78,45 5,51 >
NPerp-Pg (mm) -12,35 5,41 -10,75 7,30 NS
Maksillo-mandibular Olgiimler
Maxillo-mandibular Measurements
ANB (°) 6,05 1,16 4,257 1,35 >
ANS-Me (°) 71,95 6,08 73,55 7,06 NS
Overjet (mm) 7,00 2,74 2,85 1,63 *x
Overbite (mm) 4,40 1,69 2,90 2,09 *
Dentoalveoler Olgiimler
Dentoalveolar Measurements
lls/NL (°) 110,80 10,25 109,80 4,91 NS
1li/ML (°) 99,45 6,24 105,10 6,30 >
lIs/ili (°) 128,40 11,45 124,70 6,65 NS
Is-NL (mm) 30,50 3,02 31,85 3,28 NS
ii-ML (mm) 40,10 2,99 39,30 2,98 NS
Ms-NL (mm) 24,40 3,02 23,50 2,67 NS
Mi-ML (mm) 28,55 2,73 30,70 4,05 *
Ms-NLV (mm) 32,20 3,81 35,05 4,09 NS
Mi-MLV (mm) 31,90 4,33 31,05 4,16 NS
Is-NLV -0,75 5,18 0,75 3,93 NS
li/MLV 6,45 2,91 4,15 3,25 >

p<,05 *; p<,01 **, NS: non-significant, SD: Standard deviation,

olcuimlerde yalnizca SN-GoGn agisinda ve
Nasion dikmesi Pogonion mesafesinde an-
lamli degisiklik olmamis diger tim degisken-
lerde fark anlamli bulunmustur. Dental de-
gerlerde ise yalnizca st keser ekstriizyonu
(Is/NL) oldugu gozlenmistir.

Kontrol grubunu olusturan bireylerde geli-
sen iskeletsel ve dental degisiklikler Tablo
3’de gosterilmektedir. Tedavi gruplarina gore
maksiller, mandibular ve maksillomandibular
olcimlerde daha fazla degiskende istatistik-
sel olarak anlamli farklihk gozlenmistir. A
noktasi 6ne hareket etmis, efektif orta ytiz bo-
yutu artmistir. Efektif mandibula boyutu ile
mandibulanin sagital (Go-Gn) ve vertikal
yonde (Co-Go, S-Go) boyutlarini gosteren
tim dlctimlerde artis gozlenmistir. Dental de-
gerlerde ise yalnizca tst molar ertipsiyonunu
gosteren Ust molar nazal dizlem uzakhginda
artis gdzlenmistir.
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The skeletal and dental changes in the pa-
tients treated with Twin-Block appliance are
showed in Table II. Statistically significant dif-
ferences were not observed in maxillary me-
asurements before and after treatment. In ma-
xillomandibular and mandibular measure-
ments, all variables except SN-GoGn angle
and pogonion to nasion perpendicular dis-
tance showed significant differences. In den-
tal measurements only upper incisor extrusi-
on (Is/NL) was observed.

The skeletal and dental changes in the sub-
jects of the Control group are showed in Tab-
le Ill. Compared with treatment groups, the
Control group exhibited statistically significant
differences in more variables. A point moved
to anteriorly and the effective middle face di-
mension increased. Increases were observed
in effective mandible dimension and all me-
asurements that show mandibular sagittal (Go-

13



Tablo 2. Bir kesitte ti¢ bolge
goriilmektedir; siman (C) ve
alg1 (P) tabakasi ve bantin
dise ¢ok siki oturdugu
bolgelerde siman veya
alginin ayirt edilemedigi
bolge (N).

Table 2. Three different sites
that might be observed in a
section: a layer of cement (C)
and plaster (P) and a part
that band tightly fitted to the
tooth so neither cement nor
plaster could be identified
between band material and

tooth (N).

14
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Twin-blok Oncesi /
Pre Twin-block

Twin-blok Sonrasi /
Post Twin-block

Ortal / Ortal Test
alama rtalam

Mean SD a / Mean SD

Maksiller Ol¢iimler

Maxillary Measurements

SNA (°) 78,80 4,09 78,40 3,73 NS
A-VR (mm) 65,30 7,28 65,55 7,22 NS
Co-A (mm) 90,25 5,49 90,95 5,89 NS
ANS-PNS (mm) 54,20 3,19 55,25 3,10 NS
NPerp-A (mm) -1,00 4,67 -1,20 4,23 NS
Mandibuler Ol¢ilimler

Mandibular Measurements

SNB(°) 73,45 3,13 74,95 3,13 b
SN/GoGn (°) 36,20 6,88 35,65 6,66 NS
B-VR (mm) 52,22 10,42 54,30 10,39 *
Pg-VR (mm) 52,70 12,97 55,50 12,38 >
S-Go (mm) 75,85 4,73 81,20 6,24 >
Co-Gn (mm) 115,00 4,44 119,50 5,33 >
Co-Go (mm) 52,70 5,01 57,20 6,44 >
Go-Gn (mm) 75,60 5,29 77,50 2,94 >
NPerp-Pg (mm) -7,60 10,59 -6,10 8,26 NS
Maksillo-mandibuler Olgiimler

Maxillo-mandibular Measurements

ANB (°) 5,35 1,87 3,45 1,36 >
ANS-Me (°) 71,10 5,53 73,12 4,63 *
Overjet (mm) 9,30 2,66 3,20 1,45 b
Overbite (mm) 4,05 2,43 2,50 1,97 **
Dentoalveoler Olgiimler

Dentoalveolar Measurements

lls/NL (°) 112,50 9,28 108,10 8,15 NS
Ili/NL (°) 98,00 10,69 99,40 8,22 NS
lIs/ili (°) 126,60 12,66 127,50 8,29 NS
Is-NL (mm) 29,55 2,56 32,00 3,49 *
i-ML (mm) 39,40 2,53 40,20 2,88 NS
Ms-NL (mm) 22,55 1,80 23,85 2,62 NS
Mi-ML (mm) 29,30 3,61 30,35 3,80 NS
Ms-NLV (mm) 36,10 4,69 37,05 4,82 NS
Mi-MLV (mm) 35,90 5,12 36,90 4,03 NS
Is-NLV -1,40 4,26 0,85 5,27 NS
li/MLV 8,90 3,39 7,40 2,67 NS

p<,05 *; p<,01 **, p<,001 ***, NS: non-significant, SD: Standard deviation.

Tedavi ve kontrol stiresince olusan degisik-
liklerin istatistiksel degerlendirmesi Tablo 4'te
sunulmustur. Mandibular ve dentoalveolar
olctimlerde gruplar arasinda fark gozlenme-
mistir. Efektif orta yliz boyutunda ve A nokta-
sinin Nasion dikmesine uzakhiginda Herbst
ve kontrol grubu arasinda fark gézlenmistir.
Her iki aparey de ANB acisinda ve overjette
kontrol grubuna gore istatistiksel olarak an-
lamli azalma gostermistir, tedavi gruplari ara-
sinda bu 6lgtimlerde fark bulunmamistir.

TARTISMA

Herbst apareyi 1900’It yillarda Herbst ta-
rafindan tanimlanmis (40) ve 1970’li yillarin
sonunda Pancherz (16) tarafindan tekrar tani-
tilmistir. Aelbers ve Dermaut (41) tarafindan
1996 yilinda yayinlanan bir derlemede farkl

Gn) and vertical (Co-Go, S-Go) dimensions. In
dental measurements, only an increase was
found in upper molar nasal plane distance that
shows the upper molar eruption.

The statistical evaluation of the changes
that occurred during treatment and control
periods is presented in Table 4. No statisti-
cally significant difference was found in man-
dibular and dentoalveolar measurements.
Significant differences were observed in ef-
fective midface length and A point-Nasion
perpendicular distance in Herbst-Control
groups comparison. Both appliances showed
significant changes in ANB angle and overjet
compared with the Control group, but no sig-
nificant difference was found between treat-
ment groups in these measurements.
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Tablo 3. Modifiye edilmis

KONTROL Oncesi / KONTROL Sonrasi /

Pre Control Post- Control digsel kaygi 6lgegine gore or-
Test . .
Ortalama / Ortalama / todonti hastalarinin tedavi-
SD SD . e .
Mean Mean nin degisik asamalarina gore
Maksiller Olciimler kaygi diizeylerinin dagilimu.
Maxillary Measurements
SNA (°) 80,25 2,95 80,95 2,96 NS
A-VR (mm) 62,75 5,26 64,60 5,07 *k Table 3. Frequency distribution
Co-A (mm) 88,30 5,59 91,55 5,93 > of anxious and non-anxious
ANS-PNS (mm) 55,55 4,27 56,85 4,91 NS atients in different phase of
NPerp-A (mm) -1,20 3,86 1,50 4,91 NS P P
Mandibuler Olgiimler orthodontic treatment accor-
Mandibular Measurements ding to Modified Dental Anxi-
SNB(° 73,60 3,13 73,85 3,65 > _
SN/(chGn ©) 33,55 4,38 33,05 4,41 NS ety Scale (MDAS) (n = 184)
B-VR (mm) 46,25 8,03 46,65 8,17 NS
Pg-VR (mm) 43,20 9,42 43,70 9,04 NS
S-Go (mm) 76,60 4,88 80,30 5,41 >
Co-Gn (mm) 109,45 8,12 113,10 9,55 >
Co-Go (mm) 55,10 5,96 58,75 6,36 >
Go-Gn (mm) 70,45 5,64 71,60 6,72 >
NPerp-Pg (mm) -10,50 9,14 -11,25 8,47 NS
Maksillo-mandibular Olgiimler
Maxillo-mandibular Measurements
ANB (°) 6,65 1,51 7,10 1,62 *
ANS-Me (°) 69,20 4,94 70,70 417 NS
Overjet (mm) 9,95 3,23 11,00 4,21 o
Overbite (mm) 3,10 1,22 2,95 1,53 >
Dentoalveoler Olciimler
Dentoalveolar Measuremen:
lls/NL (°) 115,75 5,73 117,70 5,01 NS
Ili/NL (°) 99,10 6,59 99,25 7,21 NS
lIs/ili (°) 120,00 6,52 119,30 5,63 NS
Is-NL (mm) 29,90 2,84 30,40 1,83 NS
i-ML (mm) 39,50 2,41 40,05 1,86 NS
Ms-NL (mm) 21,20 2,33 22,65 1,87 >
Mi-ML (mm) 27,65 1,93 28,25 1,65 NS
Ms-NLV (mm) 36,35 5,72 38,40 4,55 NS
Mi-MLV (mm) 33,85 4,69 35,50 3,93 NS
Is-NLV -0,30 3,08 0,05 3,76 NS
li/MLV 6,55 2,66 6,60 3,91 NS
p<,01 **, NS: non-significant, SD: Standard deviation,
dizaynlara sahip aktivatorler, headgear ve DISCUSSION

Herbst apareyleri karsilastirilmis ve yalnizca
Herbst grubunda mandibular uzunlukta ve
SNB agisinda klinik olarak anlamli artis oldu-
gunu belirtmistir. Twin-blok apareyinin etki-
lerini degerlendiren galismalar 1998 yilindan
itibaren yayinlanmaya baslamis (31-37) ve
Sinif [I malokliizyonlarin tedavisinde etkili bir
aparey oldugu belirtilmistir. Cozza ve arka-
daslarinin (14) 2006 yilinda yayinladig siste-
matik derlemede ise Herbst ve Twin-blok
apareylerinin sirastyla aylik 0.28 mm ve 0.26
mm mandibular uzunlukta artis gosterdigi
belirtilmis ve en etkili fonksiyonel apareyler
oldugu belirlenmistir. Calismamizin amaci
etkinligi kanitlanmis (14) bu iki apareyin te-
davisi sonrasi olusturdugu iskeletsel ve den-
toalveolar degisiklikleri bir kontrol grubu ile
karsilastirmaktir.
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The Herbst appliance was introduced by
Herbst in 1900’s (40) and reintroduced by
Pancherz at the end of 1970’s (16). In the revi-
ew that published by Aelbers and Dermaut in
1996 (41), activator, headgear and Herbst
appliances were compared and only Herbst
group showed clinically significant increase in
the mandibular length and SNB angle The stu-
dies that evaluate the effects of Twin-block
appliance have been started to publish in the
literature since 1998 (31-37) and these studies
stated that Twin-block is an efficient appliance
in the correction of Class Il maloclussion. In
the systematic review that was published by
Cozza et al. in 2006 (14), it was found that
Herbst and Twin-block appliances showed in-
creases in mandibular length 0.28 mm and
0.26 mm respectively and these appliances

15



Tablo 4. Bir kesitte ti¢ bolge
goriilmektedir; siman (C) ve
alg1 (P) tabakasi ve bantin
dise ¢ok siki oturdugu
bolgelerde siman veya
alginin ayirt edilemedigi
bolge (N).

Table 4. Three different sites
that might be observed in a
section: a layer of cement (C)
and plaster (P) and a part
that band tightly fitted to the
tooth so neither cement nor
plaster could be identified
between band material and

tooth (N).
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Parametreler / HBT TWB KONT/CONT HBT- HBT- TWB-
Parameters Ort. / SD Ort. sD Ort. / sD Test TWB Ié%’::_;_/ 'é%':l-l:l'/
Mean /Mean Mean

Maksiller Olgiimler

Maxillary Measurements
1, SNA deg -0,30 0,82 -0,40 1,17 0,70 2,22 NS NS NS NS
2, A-VR mm -0,40 2,42 0,25 1,799 1,85 2,17 NS NS NS NS
3, Co-A mm -0,95 4,85 0,70 3,568 3,25 2,09 * NS * NS
4, ANS-PNS mm 0,95 1,83 1,05 1,86 1,30 4,55 NS NS NS NS
5, NPerp-A mm -0,60 1,35 -0,20 1,87 2,70 4,13 * NS * NS

Mandibuler Olgiimler

Mandibular Measurements
6, SNB deg 1,50 1,26 1,50 0,81 2,50 1,27 NS NS NS NS
7, SN/GoGn deg 0,15 2,34 -0,5 1,32 -0,5 1,87 NS NS NS NS
8, B-VR mm 1,55 2,48 2,08 2,26 0,40 2,41 NS NS NS NS
9, Pg-VR mm 1,45 3,46 2,80 2,54 0,50 2,12 NS NS NS NS
10, S-Go mm 1,45 4,17 5,35 3,78 3,70 3,55 NS NS NS NS
11, Co-Gn mm 3,10 5,21 4,50 3,89 3,65 3,10 NS NS NS NS
12, Co-Go mm 1,25 3,93 4,50 4,13 3,45 3,09 NS NS NS NS
13, Go-Gn mm 2,65 3,18 1,90 3,39 1,50 2,02 NS NS NS NS
14, NPerp-Pg mm 1,60 3,16 1,50 5,44 -0,75 5,08 NS NS NS NS

Maksillo-Mandibular Olgiimler

Maxillo-mandibular Measurements
15, ANB deg -1,80 1,11 -1,90 1,14 0,21 0,35 ** NS ** **
16, ANS-Me mm -1,60 3,28 2,02 1,95 1,50 3,12 NS NS NS NS
17, Overjet mm -4,15 2,68 -6,10 2,22 -0,28 0,32 bl NS ek bl
18, Overbite mm -1,50 1,84 -1,55 1,42 0,23 0,20 NS NS NS NS

Dentoalveoler Olgiimler

Dentoalveolar Measurements
19, ils/NL deg -1,00 7,11 -4,40 12,3 1,95 3,76 NS NS NS NS
20, ili/NL deg 5,65 4,15 1,40 8,40 0,15 6,08 NS NS NS NS
21, ils/ili deg -3,70 7,94 0,90 13,6 -0,70 6,28 NS NS NS NS
22, is-NL mm 1,35 2,23 2,45 2,75 0,50 1,43 NS NS NS NS
23, ii-ML mm -0,80 1,31 0,80 3,06 0,55 1,89 NS NS NS NS
24, ms-NL mm -0,90 1,96 1,30 3,29 1,45 1,23 NS NS NS NS
25, mi-ML mm 2,15 2,51 1,05 2,60 0,60 1,52 NS NS NS NS
26, ms-NLV mm 2,85 4,38 0,95 3,61 2,05 2,91 NS NS NS NS
27, mi-MLV mm -0,85 3,37 1,00 5,13 1,65 3,21 NS NS NS NS
28, is-NLV mm 1,50 3,63 2,25 5,62 0,35 2,43 NS NS NS NS
29, ii-MLV mm -2,30 1,58 -1,50 5,06 0,05 2,08 NS NS NS NS

p< ,05 % p< ,01 ™ p< ,001 **

Ort,: Farklarin ortalamasi, SD: Farklarin ortalamasinin standard

deviasyonu, NS: non-significant, HBT: Herbst, TWB: Twin-blok, KONT: Kontrol

p<,05 % p<,01 **; p<,001 **, Mean: Mean of differences, SD: Standard deviation of the mean of the
differences, NS: non-significant, HBT: Herbst, TWB: Twin-block, CONT: Control

Calismamizda Erciyes Universitesi Dis He-
kimligi Fakultesi Ortodonti Anabilim Dali kli-
nigine basvuran hastalara ait kayitlar kullanil-
mistir. Tedavi edilmemis bir kontrol grubu
olusturmak etik acidan mimkiin degildir. Bu
sebeple calismamizda kontrol grubunu olus-
turan bireyler, pubertal biyime atilimi 6nce-
sinde tedaviye alinan ve tek asamali fonksi-
yonel tedavi icin buytime takibi yapilan has-
talardan olugmaktadir. Ortalama yas Herbst
grubunda 14,56+1,59 yil, Twin-blok grubun-
da 12,91+ 0,90 yil ve kontrol grubunda
11,30+1,51 yildir. Tedavi gruplari arasindaki
fark Herbst grubundaki bireylerin gec karma
veya daimi dentisyonda tedavisine baglanma-
sina ve kontrol grubunun tek asamali tedavi-
yi secen erken yas grubu bireylerden olusma-
sina baglanabilir. Calismamizin retrospektif

were defined as the most efficient functional
appliances. The aim of our study was to eva-
luate the skeletal and dentoalveolar changes
after Herbst and Twin-block therapy and and
to compare the results with a control group.
In our study, the records of the patients
that applied to University of Erciyes, Faculty
of Dentistry, and Department of Orthodontics
were used. Ethically it is impossible to create
a control group that is not treated. For this
reason, the subjects that comprised the con-
trol group were before their pubertal growth
period and waiting for one phase treatment
for functional treatment. The mean ages we-
re 14,56x1,59 years in Herbst group, 12,91+
0,90 years in Twin-block group and
11,30+1,51 years in the Control group. Diffe-
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yapida olmasi ve gruplarin her birinde birey
sayisinin az olmasi bulgularin dikkatle deger-
lendirilmesini gerektirmektedir.

Kontrol grubu hastalarinin alti ayhk kon-
trol randevularinda diizenli agiz ici muaye-
neleri gerceklestirilmis, dislerin sirme yo-
nundeki sapmalar, arklardaki yer darhgi, sert
ve yumusak dokularin saghgi degerlendiril-
mistir. Gerekli gortldiginde yer tutucu, st
disi mollemeleri, curtiklerin restorasyonu ve
st disi cekimi gerceklestirilmistir.

Maksiller Olciimler

Herbst ve Twin-blok grubunda maksillaya
yonelik olctimlerde herhangi bir fark gozlen-
memistir. Kontrol grubunda Nasion dikmesi-
ne gore A noktasi 6ne hareket etmis ve efek-
tif orta yiiz boyutu (Co-A) artmistir ve Herbst
grubu ile karsilastirildiginda fark anlamli bu-
lunmustur. Literattirdeki calismalar cok farkh
olctim metotlart kullanmistir ve ¢alismamizin
bulgulari ile direk karsilastirma olanagi yok-
tur. Ancak Pancherz (42) Herbst apareyinin
kisa ve uzun dénem calismalar sonucunda
ortaya cikan bilimsel verileri 6zetledigi ma-
kalesinde maksiler buyiimenin engellendigi
actkca belirtilmistir. Twin-blok apareyinin et-
kilerinin kontrol grubu ile karsilastirildigi ca-
lismalarda, SNA acisinda azalma gosterilmis-
tir (31, 35, 37). Calismamizin sonuglari, SNA
acisinda istatistiksel olarak anlamli azalma
gosteren (32) bulgular ile uyumludur. Vig ve
Vig (43), tim fonksiyonel apareylerin benzer
etki mekanizmasina sahip oldugunu belirt-
mislerdir. Sinif 1l maloklizyonun diizeltilmesi
amaciyla kullanilan tim apareyler mandibu-
lanin asagi ve 6ne hareketine karsilik maksil-
lada esit ve zit yonde kuvvet olusturur. Man-
dibulanin 6ne hareketine karsin maksiler arka
uygulanan bu kuvvetin maksillanin gelisimi-
nin engellemesi beklenen bir durumdur (44).

Mandibular Olgtimler

Herbst grubunda SNB agisinda ve Go-Gn
uzunlugunda artis gozlenmistir. Herbst ile 6
aylik tedavi sonrast mandibular uzunlukta Si-
nif Il kontrol grubuna gore 3 kat artis oldugu
belirlenmistir (19, 42). Twin-blok grubunda
SNB acisinda, mandibular uzunluk él¢timle-
rinin timunde anlamli fark gozlenmis ve re-
ferans vertikal diizleme gore B ve Pog nokta-
larit 6ne hareket etmistir. Literatiirde Twin-
blok apareyinin mandibular élctimlere etkisi

Turkish Journal of Orthodontics 2010;23:7-20

rences between treatment groups were obser-
ved, because the subjects in Herbst group be-
fore the treatment were in late mixed or per-
manent dentition and the Control group con-
sists of younger subjects that chose one pha-
se treatment. The results of our study must be
considered carefully due to its retrospective
pattern and low number of the subjects cons-
tructing the groups.

During the routine appointments of the
subjects in the Control group, intra oral exa-
minations were achieved; eruption problems
of teeth, crowding of the dental arches and
the health of soft and hard tissues were eva-
luated. If necessary, space holders, deciduo-
us tooth stripping, restoration of caries and
extraction of deciduous teeth were done.

Maxillary Measurements

No maxillary measurement showed signi-
ficant difference in Herbst and Twin-block
groups. In the Control group, A point moved
forward according to Nasion perpendicular
and effective middle face dimension (Co-A)
was increased and the difference was signifi-
cant compared to Herbst group. The studies
in the literature used various measurement
methods and it is not possible to compare our
results directly with these studies. However,
Pancherz (42) clearly stated the alteration of
the maxillary growth in his paper which sum-
marized the effects of Herbst appliance in
short and long-term. The studies that compa-
red the effects of Twin-block appliance with a
control group showed decreases in SNA ang-
le (31, 35, 37). The results of our study are
consistent with the results that showed statis-
tical decrease in SNA (32). Vig and Vig (43)
stated that all functional appliances have si-
milar effect mechanisms. All appliances that
are used for Class Il correction can cause
equal and opposite forces in the maxilla as a
response to mandibular downward and for-
ward movement. The inhibition of maxillary
growth is an expected result due to the force
that was generated in the maxillary arch as a
result of forward movement of mandible (44).

Mandibular Measurements

Increases were observed in SNB angle and
Go-Gn length in Herbst group. It was shown
that three times of increase occurred in man-
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zerine zit sonuclar (31, 32, 35, 37) gosteril-
mistir ve calismamizin bulgularini destekle-
yen (35, 37) veriler de mevcuttur. Herbst ve
Twin-blok apareylerinin karsilastinldigi calis-
malarda O’Brien ve ark. (38) iskeletsel deger-
lerde fark olmadigini, Schaefer ve ark. (39) ise
SNB, Nasion dikmesi Pogonion mesafesinde
ve Condylon-Gonion arasi mesafede Twin-
blok grubunun daha fazla artisa neden oldu-
gu belirtilmistir. Kontrol grubunda da SNB ve
mandibular uzunluk 6lctimleri anlamli artis
gostermistir (39). Tedavi sonrasi istatistiksel
degerlendirme gruplar arasinda mandibular
olcumlerde fark olmadigini gostermektedir.
DeVincenzo (45) uzun donemde fonksiyonel
aparey tedavisi ile mandibular uzunluk degi-
sikligi degerlendirdigi calismasinda fonksiyo-
nel apareyler ile tedavi sirasinda mandibular
uzunluk artisinin hizla arttigini ancak aktif te-
davi sonrasi mandibulanin biyime hizinin
tedavi Oncesi seviyesine dondiglnt goster-
mistir. Calismamizda kontrol grubu takip su-
resi tedavi gruplarindan daha fazladir, bu da
kontrol grubunda mandibulanin biiytime arti-
sinin daha fazla olmasini agiklayabilir.

Maksillo-Mandibular Olgtimler

Her lc¢ grupta da tedavi sonrasi ANB,
overjet ve overbite degerlerinde anlamli de-
gisiklik gozlenmistir. Twin-blok ve Herbst
apareyleri ANB, overjet ve overbite degerleri-
ni benzer oranlarda azaltmistir. Kontrol gru-
buna gore ANB acisinda ve overjette tedavi
gruplarinda anlamli azalma olmustur. Schae-
fer ve ark. (39) overjette ve ANB’deki azalma-
nin Twin-blok grubunda Herbst grubuna gore
daha fazla oldugunu belirtmistir.

Dentoalveolar Olgiimler

Gruplar arasinda tedavi sonrasi fark gozlen-
memistir. Herbst grubunda alt keser konumun-
da ve egimindeki artis ve alt molarlarin ertp-
siyonu istatistiksel olarak anlamhdir. Panc-
herz, Herbst calismalarinda vertikal alt molar
olctimleri kullanmamis olsa da, yaptigi vaka
cakistirmasinda molar mesializasyonu ile bir-
likte molar ekstriizyonu gostermistir (19).
Herbst apareyi ile anlamli alt keser protriizyo-
nu mevcut literatiirle uyumludur ve mandibu-
lanin 6ne alinmasi ile sagital yonde uygulanan
kuvvetin etkisi olarak dustintlebilir.

Twin-blok grubunda tst keserlerin ekstriiz-
yonu gozlenmistir. Calismamizda kullanilan

Kurt, Baysal, Sisman, Sakin

dibular length after six month of Herbst treat-
ment compared with a Class Il control group
(19, 42). SNB angle and all mandibular length
measurements showed significant changes
and B and Pog points moved anteriorly accor-
ding to vertical reference plane in Twin-block
group. In literature, opposite results have be-
en shown about the effects of Twin-block app-
liance on mandibular measurements (31, 32,
35, 37) and there are also similar data that
support the findings of our study (35, 37). In
the studies that compared the effects of Herbst
and Twin-block appliances, O’Brein et. al.
(38) found no difference in skeletal measure-
ments, and Schaefer et al. (39) showed more
increases after Twin-block therapy in SNB,
nasion perpendicular to pogonion distance
and condylon-gonion distance. The author al-
so found significant increases in SNB and
mandibular length measurements in the Con-
trol group (39) and the statistical evaluation
after treatment showed that there was no sig-
nificant difference in mandibular measure-
ments between groups. DeVincenzo (45) sho-
wed that mandibular length increased during
functional appliance treatment but after the
treatment the speed of mandibular growth re-
turned to initial level in his study that he eva-
luated the mandibular length changes with
functional appliance therapy in long term. In
our study the follow up period in the Control
group was longer than treatment groups and
this can explain the most mandibular growth
increase in the Control group.

Maxillo-Mandibular Measurements

Significant differences were observed in
ANB, overjet and overbite after treatment/fol-
low-up in both three groups. Twin-block and
Herbst appliances reduced ANB, overjet and
overbite similarly. Significant decreases were
found in ANB angle and overjet in treatment
groups compared with the Control group.
Schaefer et al. (39) stated that the decreases
in overjet and ANB in Twin-block group is
more than in Herbst group.

Dentoalveoler Measurements

No difference is observed after treatment
between groups. The increase in lower inci-
sor position and inclination and eruption of
lower molars were statistically significant in
Herbst group. Although Pancherz did not use
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Twin-blok apareyi vestibiler ark icermektedir
ve siklikla Sinif Il bireylerde protriize olan ke-
serlerin retraksiyonu igin aktive edilebilir.
Bulgularimizda Ust keserlerin retrakte oldugu
gorilmektedir bu da st kesici kenarinin infe-
rior yonde hareketine neden olabilir. Litera-
tirde Twin-blok apareyinin dissel etkileri
kontrol grubu ile karsilastirildiginda Twin-
blok ile alt keser dislerin mezializasyonuna
bagli olarak anlamli konumsal ve agisal degi-
simler gozlenmistir. (37). Calismamizda ben-
zer alt keser protrizyonunun goriinmemesi
diger apareylerden farkli olarak alt kesici dis-
lerin akrille kaplandigi bir aparey kullanma-
miza baglanabilir. Kontrol grubunda tist mo-
larlarin ertpsiyonunun takip stresince an-
lamli 6lctde arttigr gozlenmektedir. Bu du-
rum devam eden posterior vertikal gelisimin
dogal bir sonucudur.

Herbst grubunda Sinif Il diizeltimi iskelet-
sel ve dissel etkilerin kombinasyonu ile ger-
ceklesirken, Twin-blok apareyi mandibuler
iskelet yapilarda daha fazla degisiklik gercek-
lestirmistir. Herbst ve Twin-blok apareylerinin
her ikisi de maksiller gelisimi azaltmustir.

SONUCLAR

e Her iki apareyle de iskeletsel Sinif 1l dii-
zeltimi saglanmuistir.

e Herbst apareyi Twin-blok apareyine gore
daha fazla dissel etkiye neden olmaktadir.

e Kontrol grubu ile karsilastirildiginda teda-
vi gruplarinda mandibular uzunluk ol-
¢timlerinde anlamli fark gozlenmemistir.

vertical lower molar measurements in his
Herbst studies, he showed molar mesializati-
on with molar extrusion in his case superim-
position (19). Significant lower incisor protru-
sion is compatible with current literature and
it can be attributed to the sagittal force effect
that was generated as a result of mandibular
anterior repositioning.

Upper incisor extrusion was observed in
Twin-block group. Twin-block appliance
used in our study included vestibular arch
and it can be activated for retracting the prot-
ruded incisors in Class Il patients. Upper in-
cisor retrusion was observed in our study and
this can lead to inferior movement of upper
incisal tip. In literature when the dental ef-
fects of Twin-block appliance compared with
a control group, significant positional and an-
gular differences were observed according to
lower molar mesialization (37). In our study
no lower incisor protrusion was observed,
and this may be due to using an appliance
that has acrylic covered lower incisors which
is different from the other studies. Upper mo-
lar eruption was increased during follow up
period in the Control group. This eruption is
the natural result of posterior vertical growth.

Class 1l correction was achieved with
combination of skeletal and dental effects in
Herbst group, whereas Twin-block appliance
showed more changes in mandibular skeletal
structures. Both of Herbst and Twin-block
appliances decreased maxillary growth.

CONCLUSIONS

o Skeletal Class Il correction was achieved
with both appliances.

e Herbst appliance leaded more dental ef-
fects than Twin-block appliance.

¢ When compared the Control group, the tre-
atment groups showed no significant diffe-
rence in mandibular length measurements.
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