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ÖÖZZEETT

AAmmaaçç::  Çal›flmam›z›n amac›, s›n›f II
bölüm 1 malokluzyonlu bireylerin Herbst
ve Twinblok tedavisi sonras› oluflan iske--
letsel ve dentoalveolar de¤iflikliklerini bir
kontrol grubu ile karfl›laflt›rmakt›r.
BBiirreeyylleerr  vvee  YYöönntteemm:: Herbst ve Twin-blok
ile tedavi edilen 20 birey ile tedavi gör--
meyen 10 bireye ait lateral sefalometrik
filmler kullan›lm›flt›r. Toplam 29 maksil--
ler, mandibular, maksillomandibular ve
dentoalveolar ölçüm yap›lm›flt›r. Grupiçi
farkl›l›klar› belirlemek amac›yla efllefltiril--
mifl örneklem t testi, gruplar aras› karfl›--
laflt›rma amac›yla tek yönlü analizi yap›l--
m›flt›r. BBuullgguullaarr:: Herbst apareyi ile man--
dibular korpus uzunlu¤unda ve alt keser
protrüzyonunda art›fl, ANB, overjet ve
overbite de¤erlerinde azalma gözlenmifl--
tir. Twin-blok grubunda Nasion dikmesi
Pogonion mesafesi hariç tüm mandibular
ölçümlerde anlaml› art›fl gözlenmifltir. A
noktas› öne hareket etmifl, efektif orta yüz
boyutu artm›flt›r. Efektif mandibula boyu--
tu ile mandibulan›n sagital (Go-Gn) ve
vertikal yönde (Co-Go, S-Go) boyutlar›n›
gösteren tüm ölçümlerde art›fl gözlenmifl--
tir. Dental de¤erlerde ise yaln›zca üst mo--
lar erüpsiyonunu gösteren üst molar na--
zal düzlem uzakl›¤›nda art›fl gözlenmifl--
tir. Gruplar aras› karfl›laflt›rmada her iki
apareyin ANB aç›s›n› ve overjeti azaltt›¤›
belirlenmifltir. Herbst grubunda kontrol
grubuna göre efektif orta yüz boyutunda
ve A noktas›n›n Nasion dikmesine göre
uzakl›¤›nda anlaml› fark gözlenmifltir. Di--
¤er mandibular ve dentoalveolar ölçüm--
ler de¤erlendirildi¤inde gruplar aras›nda
fark yoktur. SSoonnuuççllaarr:: Çal›flmam›zda
twin-blok apareyinin daha çok iskeletsel,
herbst apareyinin ise iskeletsel ve dental
de¤iflikliklere neden oldu¤u belirlenmifl--
tir. Kontrol grubu ile karfl›laflt›r›ld›¤›nda
apareyler benzer etkilere yol açm›flt›r.
(Türk Ortodonti Dergisi 2010;23:7-20)
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SSUUMMMMAARRYY

AAiimm:: To compare the skeletal and den--
toalveolar changes after Herbst and Twin-
block treatment in Class II division 1 pati--
ents. SSuubbjjeeccttss  aanndd  MMeetthhooddss::  Cephalomet--
ric radiographs of 20 patients treated with
Herbst and Twin-block appliance and 10
untreated subjects are used. Totally 29
maxillary, mandibular, maxillomandibu--
lar and dentoalveolar measurements were
achieved. Paired sample t-test was used
to determine intra-group differences and
one way analysis was used to determine
inter-group differences. RReessuullttss:: After
Herbst appliance therapy, an increase in
mandibular corpus length and mandibu--
lar incisor protrusion and decrease in
ANB, overjet and overbite were observed.
In Twin-block group, significant increases
were observed in all mandibular measu--
rements except nasion perpendicular to
pogonion. A point moved anteriorly and
effective middle face length increased. In--
creases were observed in effective mandi--
bular length and in all measurements that
show mandibular sagittal (Go-Gn) and
vertical (Co-Go, S-Go) dimension. Only
maxillary nasal plane to upper first molar
length that shows maxillary molar erupti--
on increased in dental measurements.
Comparison of groups showed that both
appliances decreased ANB angle and
overjet. In Herbst group, significant diffe--
rences were observed in effective middle
face dimension and distance of Nasion
perpendicular to A point, compared with
the Control group. No significant differen--
ce was observed in other mandibular and
dentoalveoler measurements between the
groups. CCoonncclluussiioonnss::  Twin-block applian--
ce showed more skeletal changes and the
Herbst appliance showed skeletal and
dental changes in our study. The applian--
ces exhibited similar effects compared
with the Control group. (Turkish J Orthod
2010;23:7-20)
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GG‹‹RR‹‹fifi
‹skeletsel S›n›f II maloklüzyon en s›k karfl›--

lafl›lan ortodontik problemlerdendir ve Türk
popülasyonunun yaklafl›k beflte birinde göz--
lenmektedir (1). ‹skeletsel S›n›f II iliflkinin ma--
jör sebebi mandibular retrognatizmdir (2-12)
ve McNamara (13) ideal tedavi rejiminin
oluflturulmas›nda mandibular büyüme yönü
ve miktar›n› de¤ifltiren yaklafl›mlar›n maksil--
ler büyümeyi s›n›rland›ranlardan daha uygun
olabilece¤ini belirtmifltir. Fonksiyonel apa--
reyler mandibulay› ileride konumland›rarak
bu tip iskeletsel ve oklüzal uyumsuzlu¤u dü--
zeltmeyi amaçlar (14,15).

Son y›llarda yay›nlanan bir sistematik derle--
menin sonuçlar›na göre en etkili fonksiyonel
apareyler s›ras›yla Herbst ve Twin-blok apa--
reyleridir (14). Herbst apareyinin etkileri litera--
türde birçok çal›flma ile ortaya konmufltur (16-
30). Ancak Twin-blok apareyi rölatif olarak ye--
ni tan›mlanan bir apareydir ve etkileri üzerine
literatürde k›s›tl› çal›flma mevcuttur (31-37).

Mevcut bilgimize göre Herbst ve Twin-
blok apareylerini karfl›laflt›ran yaln›zca iki ça--
l›flma mevcuttur (38,39). O’Brien ve arkadafl--
lar›n›n (38) bulgular› her iki aparey aras›nda
iskeletsel ve dental ölçümlerde fark olmad›¤›--
n› gösterirken, Schaefer ve arkadafllar›na göre
(39) Twin-blok apareyi maksillomandibular
farkta 2 mm daha fazla düzelme sa¤lam›fl ve
mandibular ramus uzunlu¤unda daha fazla
art›fla neden olmufltur. Ancak her iki çal›flma--
da da fonksiyonel düzeltim sonras› hastalar
sabit ortodontik tedavi görmüfllerdir ve kon--
trol grubu ile karfl›laflt›r›lmam›flt›r. Bu da fonk--
siyonel düzeltim sonras› apareylerin saf etki--
lerinin gösterilememesine neden olmufltur.

Çal›flmam›z›n amac›, s›n›f II bölüm 1 ma--
lokluzyonlu bireylerin Herbst ve Twin-blok
tedavisi sonras› oluflan iskeletsel ve dentoal--
veolar de¤iflikliklerini bir kontrol grubu ile
karfl›laflt›rmakt›r. 

BB‹‹RREEYYLLEERR  vvee  YYÖÖNNTTEEMM
Çal›flmada iskeletsel S›n›f II malokluzyona

sahip 15 k›z 15 erkek toplam 30 birey kulla--
n›lm›flt›r. Çal›flma, Erciyes Üniversitesi Difl
Hekimli¤i Fakültesi Ortodonti Ana Bilim Da--
l›’nda tedavi görmüfl ve takip edilmifl hastala--
r›n kay›tlar› üzerinde yap›lm›flt›r. Gruplar›n
her biri 10 bireyden oluflmufltur. Birinci grup
herbst apareyi ile (k›z: 6, erkek: 4 toplam: 10;
ortalama yafl: 14,56±1,59 y›l) ikinci grup

IINNTTRROODDUUCCTTIIOONN
Skeletal Class II 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 II 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 II division 1 maloclussion.

SSUUBBJJEECCTTSS  aanndd  MMEETTHHOODDSS
15 female and 15 male, totally 30 skeletal

Class II 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(k›z: 6, erkek: 4 toplam:
10; ortalama yafl: 12,91± 0,90 y›l) tedavi edi--
len bireyleri içermektedir. Üçüncü grup ise
ortodontik tedavi görmeyen bireyleri (k›z: 3,
erkek: 7 toplam: 10; ortalama yafl:
11,30±1,51 y›l) kapsamaktad›r. Kullan›lan
apareylerin dizayn› fiekil 1 ve 2’de gösteril--
mifltir. Tedaviye kabul edilme kriterleri;
1. Mandibuler retrognatiye ba¤l› iskeletsel

S›n›f II malokluzyona sahip olmak,
2. S›n›f II diflsel molar ve kanin iliflki bulun--

mas›, 
3. Daha önce ortodontik tedavi görmemifl

olmas›,
4. Belirgin fasiyal asimetri olmamas›,
5. Befl milimetre ve üzeri overjet varl›¤›,
6. Tedavi bafl› ve sonu kay›tlar›n›n net ve ek--

siksiz olmas›d›r.

SSeeffaalloommeettrriikk  AAnnaalliizz
Lateral sefalometrik filmler bütün gruplar--

da tedavinin/kontrolün (T1) öncesinde ve
sonras›nda (T2) al›nm›flt›r. SN düzlemine dik
düzlem vertikal referans düzlemi (VR) olarak
de¤erlendirilmifltir. Gruplar aras›ndaki ben--
zerlikleri ve farkl›l›klar› de¤erlendirmek ama--
c›yla yedisi aç›sal, yirmi ikisi do¤rusal toplam
29 ölçüm yap›lm›flt›r. Maksiler, mandibular
ve maksillomandibular ölçümler fiekil 3’te,
dentoalveolar ölçümler fiekil 4’te gösterilmifl--
tir. Bu ölçümler;

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 II maloclussion

due to mandibular retrognatism,
2. Dental Class II 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.

CCeepphhaalloommeettrriicc  AAnnaallyyssiiss
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.

MMaaxxiillllaarryy  MMeeaassuurreemmeennttss;;
1. SNA: The angle that determines the sagittal

position of the maxilla to the cranial base

fifieekkiill  11::  Çal›flmada kullan›lan

Twin-blok apareyinin

dizayn›. 

FFiigguurree  11::  The design of the

Twin-block appliance used in

this study.

fifieekkiill  22::  Çal›flmada kullan›lan

Herbst apareyinin dizayn›.

FFiigguurree  22::  The design of the

Herbst appliance used in this

study.
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MMaakkssiilllleerr  ÖÖllççüümmlleerr;;
1. SNA: Maksillan›n kafa kaidesine göre sa--

gital yön konumunu belirleyen aç›d›r.
2. A-VR: Vertikal referans düzlemine göre

maksillan›n konumunu belirler.
3. Co-A: Efektif orta yüz boyutunu gösteren

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

aras› mesafedir.
5. NPerp-A: Maksillan›n Nasion dikmesine

göre konumunu belirleyen ölçümdür.

MMaannddiibbuulleerr  ÖÖllççüümmlleerr;;
6. SNB: Mandibulan›n kafa kaidesine göre

sagital yön konumunu belirleyen aç›d›r.
7. SN/GoGn: Kafa kaidesi ile mandibuler

düzlem aras›ndaki aç›d›r.
8. B-VR: Vertikal referans düzlemine göre

mandibulan›n konumunu belirler.
9. Pg-VR: Vertikal referans düzlemine göre

çene ucunun konumunu belirler.
10.S-Go: Posterior yüz yüksekli¤i.
11. Co-Gn: Efektif mandibula uzunlu¤u.
12.Co-Go: Mandibuler ramus uzunlu¤u.
13.Go-Gn: Mandibuler korpus uzunlu¤u.
14.NPerp-Pg: Çene ucunun Nasion dikmesi--

ne göre konumunu belirleyen ölçümdür.

MMaakkssiilllloo--MMaannddiibbuulleerr  ÖÖllççüümmlleerr;;  
15.ANB: Maksillan›n ve mandibulan›n sagi--

tal yönde birbirine göre konumunu belir--
ten aç›d›r.

16.ANS-Me: Alt ön yüz yüksekli¤i.
17.overjet: Alt ve üst kesici difller aras›ndaki

sagital uzakl›kt›r.
18.overbite: Alt ve üst kesici difller aras›nda--

ki vertikal uzakl›kt›r.

DDeennttooaallvveeoolleerr  ÖÖllççüümmlleerr;;
19. ils/NL: Üst kesici düzlemi (‹ls) ile nazal

düzlem aras›ndaki aç›d›r. 
20. ili/ML: Alt kesici düzlemi (‹Li) ile mandi--

buler düzlem aras›ndaki aç›d›r. 
21. ils/ili: Üst kesici düzlemi (‹ls) ve alt kesici

düzlemi (‹li) aras›ndaki aç›d›r. 
22. is-NL: Üst kesici kenar›n›n (is) nazal düz--

leme olan dik mesafesidir. 
23. ii-ML: Alt kesici kenar›n›n (ii) mandibuler

düzleme olan dik mesafesidir. 
24.ms-NL: Üst 1. molar›n (ms) nazal düzle--

me olan dik mesafesidir. 
25.mi-ML: Alt 1. molar›n (mi) mandibuler

düzleme olan dik mesafesidir. 

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.

MMaannddiibbuullaarr  MMeeaassuurreemmeennttss;;
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.

MMaaxxiilllloo--  mmaannddiibbuullaarr  MMeeaassuurreemmeennttss;;  
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.

DDeennttooaallvveeoolleerr  MMeeaassuurreemmeennttss;;
19. ils/NL: The angle between upper incisor

plane (Ils) and nasal plane. 
20. ili/ML: The angle between lower incisor

plane (Ils) and mandibular plane.
21. ils/ili: The angle between upper incisor

plane (Ils) and lower incisor plane (Ili).
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. 
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26.ms-NLv: Üst 1. molar (ms) ile nazal verti--
kal düzlem aras›ndaki dik mesafedir. 

27.mi-MLv: Alt 1. molar (mi) ile mandibuler
vertikal düzlem aras›ndaki dik mesafedir, 

28. is-NLv: Üst kesici kenar› (is) ile nazal ver--
tikal düzlem aras›ndaki dik mesafedir. 

29. ii-MLv: Alt kesici kenar› (ii) ile mandibuler
vertikal düzlem aras›ndaki dik mesafedir. 

‹‹ssttaattiissttiikksseell  AAnnaalliizz  
Tüm istatistiksel analizler SPSS 10.3 yaz›--

l›m program› ile yap›lm›flt›r (SPSS Inc., Chica--
go, III). Ortalama ve standart sapmalar tüm
veriler için hesaplanm›flt›r. Gruplarda T1 ve
T2 dönemlerinde meydana gelen de¤ifliklik--
ler efllefltirilmifl örneklem t-testi ile gruplar
aras› farklar tek yönlü varyans analizi ile de--
¤erlendirilmifltir. 

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. 

SSttaattiissttiiccaall  AAnnaallyyssiiss
All of statistical analyses were made with

SPSS 10.3 software program (SPSS Inc., Chi--
cago, III). Mean and standard deviations we--
re calculated for all data. The intra group

fifieekkiill  33::  Maksiller,

mandibular ve

maksillomandibular

ölçümler.

FFiigguurree  33::  Maxillary,

mandibular and

maxillomandibular

measurements. 
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BBUULLGGUULLAARR
Herbst apareyi ile tedavi edilen bireylerde

oluflan iskeletsel ve dental de¤ifliklikler Tablo
1’de gösterilmektedir. Tedavi öncesinde ve
sonras›nda maksiller ölçümlerde de¤ifliklik
gözlenmezken, mandibular ve maksilloman--
dibular ölçümlerde istatistiksel olarak anlam--
l› farkl›l›klar gözlenmektedir. SNB aç›s›nda ve
Go-Gn mesafesinde art›fl, ANB aç›s›nda,
overjette ve overbiteda azalma tespit edilmifl--
tir. Dentoalveolar olarak alt keser aç›s›nda
(Ili/ML), alt molar ekstrüzyonunda (Mi/ML) ve
alt keser protrüzyonunda (Ii/MVL) anlaml› ar--
t›fl gözlenmifltir.

Twin-blok ile tedavi edilen bireylerde olu--
flan iskeletsel ve dental de¤ifliklikler Tablo
2’de gösterilmektedir. Tedavi bafl›nda ve so--
nunda maksiller ölçümlerde fark gözlenme--
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. 

RREESSUULLTTSS
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 (Ili/ML), lower molar extrusion (Mi/ML)
and lower incisor protrusion (Ii/MVL). 

fifieekkiill  44::  Dentoalveolar

ölçümler.

FFiigguurree  44::  Dentoalveolar

measurements. 
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ölçümlerde yaln›zca SN-GoGn aç›s›nda ve
Nasion dikmesi Pogonion mesafesinde an--
laml› de¤ifliklik olmam›fl di¤er tüm de¤iflken--
lerde fark anlaml› bulunmufltur. Dental de--
¤erlerde ise yaln›zca üst keser ekstrüzyonu
(Is/NL) oldu¤u gözlenmifltir.

Kontrol grubunu oluflturan bireylerde geli--
flen iskeletsel ve dental de¤ifliklikler Tablo
3’de gösterilmektedir. Tedavi gruplar›na göre
maksiller, mandibular ve maksillomandibular
ölçümlerde daha fazla de¤iflkende istatistik--
sel olarak anlaml› farkl›l›k gözlenmifltir. A
noktas› öne hareket etmifl, efektif orta yüz bo--
yutu artm›flt›r. Efektif mandibula boyutu ile
mandibulan›n sagital (Go-Gn) ve vertikal
yönde (Co-Go, S-Go) boyutlar›n› gösteren
tüm ölçümlerde art›fl gözlenmifltir. Dental de--
¤erlerde ise yaln›zca üst molar erüpsiyonunu
gösteren üst molar nazal düzlem uzakl›¤›nda
art›fl gözlenmifltir.

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 III. 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-

TTaabblloo  11  Modifiye edilmifl difl--

sel kayg› ölçe€ine göre orto--

donti hastalar›n›n tedavinin

de€iflik aflamalar›na göre

kayg› düzeylerinin da€›l›m›. 

TTaabbllee  11.. Frequency distribution

of anxious and non-anxious

patients in different phase of

orthodontic treatment accor--

ding to Modified Dental Anxi--

ety Scale (MDAS) (n = 184). 
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Tedavi ve kontrol süresince oluflan de¤iflik--
liklerin istatistiksel de¤erlendirmesi Tablo 4’te
sunulmufltur. Mandibular ve dentoalveolar
ölçümlerde gruplar aras›nda fark gözlenme--
mifltir. Efektif orta yüz boyutunda ve A nokta--
s›n›n Nasion dikmesine uzakl›¤›nda Herbst
ve kontrol grubu aras›nda fark gözlenmifltir.
Her iki aparey de ANB aç›s›nda ve overjette
kontrol grubuna göre istatistiksel olarak an--
laml› azalma göstermifltir, tedavi gruplar› ara--
s›nda bu ölçümlerde fark bulunmam›flt›r.

TTAARRTTIIfifiMMAA
Herbst apareyi 1900’lü y›llarda Herbst ta--

raf›ndan tan›mlanm›fl (40) ve 1970’li y›llar›n
sonunda Pancherz (16) taraf›ndan tekrar tan›--
t›lm›flt›r. Aelbers ve Dermaut (41) taraf›ndan
1996 y›l›nda yay›nlanan 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.

TTaabblloo  22..  Bir kesitte üç bölge

görülmektedir; siman (C) ve

alç› (P) tabakas› ve bant›n

difle çok s›k› oturdu€u

bölgelerde siman veya

alç›n›n ay›rt edilemedi€i

bölge (N).  

TTaabbllee  22..  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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dizaynlara sahip aktivatörler, headgear ve
Herbst apareyleri karfl›laflt›r›lm›fl ve yaln›zca
Herbst grubunda mandibular uzunlukta ve
SNB aç›s›nda klinik olarak anlaml› art›fl oldu--
¤unu belirtmifltir. Twin-blok apareyinin etki--
lerini de¤erlendiren çal›flmalar 1998 y›l›ndan
itibaren yay›nlanmaya bafllam›fl (31-37) ve
S›n›f II maloklüzyonlar›n tedavisinde etkili bir
aparey oldu¤u belirtilmifltir. Cozza ve arka--
dafllar›n›n (14) 2006 y›l›nda yay›nlad›¤› siste--
matik derlemede ise Herbst ve Twin-blok
apareylerinin s›ras›yla ayl›k 0.28 mm ve 0.26
mm mandibular uzunlukta art›fl gösterdi¤i
belirtilmifl ve en etkili fonksiyonel apareyler
oldu¤u belirlenmifltir. Çal›flmam›z›n amac›
etkinli¤i kan›tlanm›fl (14) bu iki apareyin te--
davisi sonras› oluflturdu¤u iskeletsel ve den--
toalveolar de¤ifliklikleri bir kontrol grubu ile
karfl›laflt›rmakt›r. 

DDIISSCCUUSSSSIIOONN  
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 II 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

TTaabblloo  33.. Modifiye edilmifl

diflsel kayg› ölçe€ine göre or--

todonti hastalar›n›n tedavi--

nin de€iflik aflamalar›na göre

kayg› düzeylerinin da€›l›m›. 

TTaabbllee  33.. Frequency distribution

of anxious and non-anxious

patients in different phase of

orthodontic treatment accor--

ding to Modified Dental Anxi--

ety Scale (MDAS) (n = 184). 
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Çal›flmam›zda Erciyes Üniversitesi Difl He--
kimli¤i Fakültesi Ortodonti Anabilim Dal› kli--
ni¤ine baflvuran hastalara ait kay›tlar kullan›l--
m›flt›r. Tedavi edilmemifl bir kontrol grubu
oluflturmak etik aç›dan mümkün de¤ildir. Bu
sebeple çal›flmam›zda kontrol grubunu olufl--
turan bireyler, pubertal büyüme at›l›m› önce--
sinde tedaviye al›nan ve tek aflamal› fonksi--
yonel tedavi için büyüme takibi yap›lan has--
talardan oluflmaktad›r. Ortalama yafl Herbst
grubunda 14,56±1,59 y›l, Twin-blok grubun--
da 12,91± 0,90 y›l ve kontrol grubunda
11,30±1,51 y›ld›r. Tedavi gruplar› aras›ndaki
fark Herbst grubundaki bireylerin geç karma
veya daimi dentisyonda tedavisine bafllanma--
s›na ve kontrol grubunun tek aflamal› tedavi--
yi seçen erken yafl grubu bireylerden oluflma--
s›na ba¤lanabilir. Çal›flmam›z›n 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 14,56±1,59 years in Herbst group, 12,91±
0,90 years in Twin-block group and
11,30±1,51 years in the Control group. Diffe--

TTaabblloo  44..  Bir kesitte üç bölge

görülmektedir; siman (C) ve

alç› (P) tabakas› ve bant›n

difle çok s›k› oturdu€u

bölgelerde siman veya

alç›n›n ay›rt edilemedi€i

bölge (N).  

TTaabbllee  44..  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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yap›da olmas› ve gruplar›n her birinde birey
say›s›n›n az olmas› bulgular›n dikkatle de¤er--
lendirilmesini gerektirmektedir. 

Kontrol grubu hastalar›n›n alt› ayl›k kon--
trol randevular›nda düzenli a¤›z içi muaye--
neleri gerçeklefltirilmifl, difllerin sürme yö--
nündeki sapmalar, arklardaki yer darl›¤›, sert
ve yumuflak dokular›n sa¤l›¤› de¤erlendiril--
mifltir. Gerekli görüldü¤ünde yer tutucu, süt
difli möllemeleri, çürüklerin restorasyonu ve
süt difli çekimi gerçeklefltirilmifltir.

MMaakkssiilllleerr  ÖÖllççüümmlleerr
Herbst ve Twin-blok grubunda maksillaya

yönelik ölçümlerde herhangi bir fark gözlen--
memifltir. Kontrol grubunda Nasion dikmesi--
ne göre A noktas› öne hareket etmifl ve efek--
tif orta yüz boyutu (Co-A) artm›flt›r ve Herbst
grubu ile karfl›laflt›r›ld›¤›nda fark anlaml› bu--
lunmufltur. Literatürdeki çal›flmalar çok farkl›
ölçüm metotlar› kullanm›flt›r ve çal›flmam›z›n
bulgular› ile direk karfl›laflt›rma olana¤› yok--
tur. Ancak Pancherz (42) Herbst apareyinin
k›sa ve uzun dönem çal›flmalar sonucunda
ortaya ç›kan bilimsel verileri özetledi¤i ma--
kalesinde maksiler büyümenin engellendi¤i
aç›kça belirtilmifltir. Twin-blok apareyinin et--
kilerinin kontrol grubu ile karfl›laflt›r›ld›¤› ça--
l›flmalarda, SNA aç›s›nda azalma gösterilmifl--
tir (31, 35, 37). Çal›flmam›z›n sonuçlar›, SNA
aç›s›nda istatistiksel olarak anlaml› azalma
gösteren (32) bulgular ile uyumludur. Vig ve
Vig (43), tüm fonksiyonel apareylerin benzer
etki mekanizmas›na sahip oldu¤unu belirt--
mifllerdir. S›n›f II maloklüzyonun düzeltilmesi
amac›yla kullan›lan tüm apareyler mandibu--
lan›n afla¤› ve öne hareketine karfl›l›k maksil--
lada eflit ve z›t yönde kuvvet oluflturur. Man--
dibulan›n öne hareketine karfl›n maksiler arka
uygulanan bu kuvvetin maksillan›n geliflimi--
nin engellemesi beklenen bir durumdur (44). 

MMaannddiibbuullaarr  ÖÖllççüümmlleerr
Herbst grubunda SNB aç›s›nda ve Go-Gn

uzunlu¤unda art›fl gözlenmifltir. Herbst ile 6
ayl›k tedavi sonras› mandibular uzunlukta S›--
n›f II kontrol grubuna göre 3 kat art›fl oldu¤u
belirlenmifltir (19, 42). Twin-blok grubunda
SNB aç›s›nda, mandibular uzunluk ölçümle--
rinin tümünde anlaml› fark gözlenmifl ve re--
ferans vertikal düzleme göre B ve Pog nokta--
lar› öne hareket etmifltir. Literatürde Twin-
blok apareyinin mandibular ölçümlere etkisi

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.

MMaaxxiillllaarryy  MMeeaassuurreemmeennttss
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 II 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).

MMaannddiibbuullaarr  MMeeaassuurreemmeennttss  
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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üzerine z›t sonuçlar (31, 32, 35, 37) gösteril--
mifltir ve çal›flmam›z›n bulgular›n› destekle--
yen (35, 37) veriler de mevcuttur. Herbst ve
Twin-blok apareylerinin karfl›laflt›r›ld›¤› çal›fl--
malarda O’Brien ve ark. (38) iskeletsel de¤er--
lerde fark olmad›¤›n›, Schaefer ve ark. (39) ise
SNB, Nasion dikmesi Pogonion mesafesinde
ve Condylon-Gonion aras› mesafede Twin-
blok grubunun daha fazla art›fla neden oldu--
¤u belirtilmifltir. Kontrol grubunda da SNB ve
mandibular uzunluk ölçümleri anlaml› art›fl
göstermifltir (39). Tedavi sonras› istatistiksel
de¤erlendirme gruplar aras›nda mandibular
ölçümlerde fark olmad›¤›n› göstermektedir.
DeVincenzo (45) uzun dönemde fonksiyonel
aparey tedavisi ile mandibular uzunluk de¤i--
flikli¤i de¤erlendirdi¤i çal›flmas›nda fonksiyo--
nel apareyler ile tedavi s›ras›nda mandibular
uzunluk art›fl›n›n h›zla artt›¤›n› ancak aktif te--
davi sonras› mandibulan›n büyüme h›z›n›n
tedavi öncesi seviyesine döndü¤ünü göster--
mifltir. Çal›flmam›zda kontrol grubu takip sü--
resi tedavi gruplar›ndan daha fazlad›r, bu da
kontrol grubunda mandibulan›n büyüme art›--
fl›n›n daha fazla olmas›n› aç›klayabilir.

MMaakkssiilllloo--MMaannddiibbuullaarr  ÖÖllççüümmlleerr
Her üç grupta da tedavi sonras› ANB,

overjet ve overbite de¤erlerinde anlaml› de--
¤ifliklik gözlenmifltir. Twin–blok ve Herbst
apareyleri ANB, overjet ve overbite de¤erleri--
ni benzer oranlarda azaltm›flt›r. Kontrol gru--
buna göre ANB aç›s›nda ve overjette tedavi
gruplar›nda anlaml› azalma olmufltur. Schae--
fer ve ark. (39) overjette ve ANB’deki azalma--
n›n Twin-blok grubunda Herbst grubuna göre
daha fazla oldu¤unu belirtmifltir.

DDeennttooaallvveeoollaarr  ÖÖllççüümmlleerr
Gruplar aras›nda tedavi sonras› fark gözlen--

memifltir. Herbst grubunda alt keser konumun--
da ve e¤imindeki art›fl ve alt molarlar›n erüp--
siyonu istatistiksel olarak anlaml›d›r. Panc--
herz, Herbst çal›flmalar›nda vertikal alt molar
ölçümleri kullanmam›fl olsa da, yapt›¤› vaka
çak›flt›rmas›nda molar mesializasyonu ile bir--
likte molar ekstrüzyonu göstermifltir (19).
Herbst apareyi ile anlaml› alt keser protrüzyo--
nu mevcut literatürle uyumludur ve mandibu--
lan›n öne al›nmas› ile sagital yönde uygulanan
kuvvetin etkisi olarak düflünülebilir. 

Twin-blok grubunda üst keserlerin ekstrüz--
yonu gözlenmifltir. Çal›flmam›zda kullan›lan

dibular length after six month of Herbst treat--
ment compared with a Class II 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. 

MMaaxxiilllloo--MMaannddiibbuullaarr  MMeeaassuurreemmeennttss
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.   

DDeennttooaallvveeoolleerr  MMeeaassuurreemmeennttss
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



Turkish Journal of Orthodontics 2010;23:7-20
19

Sabit ve Hareketli Fonksiyonel Ayg›tlar›n Etkileri 
Effects of Fixed and Removable Functional Appliances

Twin-blok apareyi vestibüler ark içermektedir
ve s›kl›kla S›n›f II bireylerde protrüze olan ke--
serlerin retraksiyonu için aktive edilebilir.
Bulgular›m›zda üst keserlerin retrakte oldu¤u
görülmektedir bu da üst kesici kenar›n›n infe--
rior yönde hareketine neden olabilir. Litera--
türde Twin-blok apareyinin diflsel etkileri
kontrol grubu ile karfl›laflt›r›ld›¤›nda Twin-
blok ile alt keser difllerin mezializasyonuna
ba¤l› olarak anlaml› konumsal ve aç›sal de¤i--
flimler gözlenmifltir. (37). Çal›flmam›zda ben--
zer alt keser protrüzyonunun görünmemesi
di¤er apareylerden farkl› olarak alt kesici difl--
lerin akrille kapland›¤› bir aparey kullanma--
m›za ba¤lanabilir. Kontrol grubunda üst mo--
larlar›n erüpsiyonunun takip süresince an--
laml› ölçüde artt›¤› gözlenmektedir. Bu du--
rum devam eden posterior vertikal geliflimin
do¤al bir sonucudur. 

Herbst grubunda S›n›f II düzeltimi iskelet--
sel ve diflsel etkilerin kombinasyonu ile ger--
çekleflirken, Twin-blok apareyi mandibuler
iskelet yap›larda daha fazla de¤ifliklik gerçek--
lefltirmifltir. Herbst ve Twin-blok apareylerinin
her ikisi de maksiller geliflimi azaltm›flt›r. 

SSOONNUUÇÇLLAARR
• Her iki apareyle de iskeletsel S›n›f II dü--

zeltimi sa¤lanm›flt›r.  
• Herbst apareyi Twin-blok apareyine göre

daha fazla diflsel etkiye neden olmaktad›r.
• Kontrol grubu ile karfl›laflt›r›ld›¤›nda teda--

vi gruplar›nda mandibular uzunluk öl--
çümlerinde anlaml› fark gözlenmemifltir.

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 II 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 II 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.

CCOONNCCLLUUSSIIOONNSS
• Skeletal Class II correction was achieved

with both appliances. 
• 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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