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RED ile Maksiller Hipoplazi Tedavisi
Maxillary Hypoplasia Treatment with RED

GIRIS

Ortodontistlerin ve kraniyofasiyal cerrah-
larin karsilastigi en zor problemlerden biri
konjenital bir anomali olan damak dudak ya-
rigidir (DDY). Maksiller hipoplazi, bilateral
ve unilateral DDY hastalarinda siklikla rastla-
nan bir bulgudur. Bu tiir vakalarda erken cer-
rahi tedavi gereksiniminin maksillanin 6ne
dogru gelisimini inhibe ettigi bildirilmektedir
(1).

DDY hastalarinda maksiller protraksiyo-
nun gergeklestirilebilmesi icin cesitli cerrahi
tedavi metodlari onerilmistir. Bu metodlar
arasinda, LeFort | osteotomiyi de iceren kon-
vansiyonel cerrahiler ve distraksiyon osteoge-
nezis (DO) en sik tercih edilen tekniklerdir.
Konvansiyonel ortognatik cerrahi ile yarik
maksillanin ilerletilmesinin saglam maksilla-
ya gore daha zor oldugu ve sonuclarin skar
dokusuna bagli olarak stabil olmadigi bildiril-
mistir (2,3).

Uzun kemiklerin uzatilmasi icin uygula-
nan DO ilk defa Codivilla tarafindan 1905 yi-
linda tanimlanmustir (4). Distraksiyon ile ilgi-
li ilk calismalar, 1954 yilinda alt ekstremitele-
rin uzun kemikleri tzerinde Rus ortopedist
Dr. Gavriel A. llizarov tarafindan yratilmus-
tr (5). llizarov’'un ¢calismalari, maksillofasiyal
kompleksin DO’inin giincel kavramlarinin
gelistirilmesinde o6nciliuk etmistir. Orta yiiz
DQO'i ilk defa distk profilli ve parsiyel imp-
lante bir cihaz kullanilarak Cohen ve ark.lar
tarafindan gercgeklestirilmistir (6). Gintmuiz-
de hipoplastik maksillanin diizeltilebilmesi
icin intraoral (7-10) ve ekstraoral (11-13) dis-
traksiyon cihazlarindan siklikla yararlanil-
maktadir. Maksillofasiyal kompleksin DO’i
ile ilgili son calismalar unilateral ve bilateral
DDY hastalarinin tedavisinde ¢ok olumlu so-
nuglar vaat etmektedir. Yarik maksillanin dis-
traksiyonunun konvansiyonel ortognatik cer-
rahi tekniklere gore cok daha iyi sonuclar
verdigi yapilan calismalarda gosterilmistir
(14).

Bu olgu sunumunun amaci unilateral
DDY’na sahip bir hastanin rijit eksternal dis-
traktor (RED) cihazi kullanilarak kombine or-
todontik ve ortognatik cerrahi tedavisini sun-
maktir.

OLGU SUNUMU
Hastanin Hikayesi
Unilateral DDY’na sahip 19 yasinda ba-
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INTRODUCTION

One of the most challenging problems that
orthodontists and craniofacial surgeons face
is cleft lip and palate which is a congenital
abnormality. Maxillary hypoplasia is a com-
mon finding in unilateral cleft lip and palate
(CLP) and bilateral CLP patients. The need for
an early surgical repair in such cases is clai-
med to create a scar tissue which inhibits ma-
xillary forward growth (1).

Different types of surgical treatment met-
hods to protract the maxilla are recommen-
ded for CLP patients. Among these methods,
conventional orthognathic surgeries inclu-
ding LeFort | osteotomy and distraction oste-
ogenesis (DO) are the most widely used tech-
niques. It has been reported that advance-
ment of cleft maxilla with conventional ort-
hognathic surgery is difficult compared to a
non-cleft maxilla and the outcomes of the tre-
atment are unstable due to scarring (2,3).

DO to lengthen the long bones was first
described by Codivilla in 1905 (4). The preli-
minary studies on distraction were led by the
Russian orthopedic surgeon Dr. Gavriel A. 1li-
zarov on the long bones of lower extremities
in 1954 (5). The studies of llizarov have pi-
oneered the current concepts of DO of the
maxillofacial complex. DO of the midface
was first introduced by Cohen et al. (6) using
a low profile, partially implanted distractor
device. Currently intraoral (7-10) and extrao-
ral (11-13) distraction devices are used wi-
dely for correcting the hypoplastic maxilla.
Recent studies about DO of the maxillofacial
complex promise many possibilities on the
treatment of unilateral CLP and bilateral CLP
patients. It has been reported that better re-
sults were achieved with distraction of the
cleft maxilla compared to conventional ort-
hognathic surgery techniques (14).

The aim of this case report is to present the
combined orthodontic and orthognathic sur-
gical treatment of a patient with unilateral
CLP using a rigid external distractor (RED) de-
vice.

CASE REPORT

Case History

A 19 year-old Caucasian female with uni-
lateral cleft of the lip, alveolus and palate was
referred to department of orthodontics by the
craniofacial surgeons for the treatment of her

o
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Sekil 1: Baglangic ekstraoral

ve intraoral fotograflar.

Figure 1: Initial extraoral and

56

intraoral photographs.

yan hasta dental bozukluklarinin dizeltil-
mesi amaciyla kraniyofasiyal cerrahlar ta-
rafindan klinigimize sevk edildi. Hastanin
ana sikayeti konkav fasiyal profiliydi. Ayri-
ca dislerinin boyut ve sekil anomalileri ve
caprasikligindan dolayr memnuniyetsizli-
gini bildirdi. Hastadan alinan anamnezde
daha 6nce dudak ve damak onarimi ve al-
veoler yarik icin kemik grefti uygulamasi
gibi bir dizi operasyon gecirdigi ve orto-
dontik ve/veya ortognatik cerrahi prose-
dirlere kontrendike durumun bulunmadigi
ogrenildi.

Teshis

Ekstraoral muayenede (Sekil 1), asin
vestibuler skar dokusu, belirgin ¢cene ucu
ve konkav fasiyal profil ve giiliimseme sira-
sinda kesici gorintrligunun arttigr goral-
di. Maksiller anterior dislerin gortntrlagi
dudak gerilimine bagl olarak artmisti.
Maksillanin mandibulaya gore geride ko-
numlandigi goriilmekteydi. intraoral mu-
ayenede (Sekil 1), maksiller darlik, retriiz-
yon ve siddetli bir underjet ile karsilasildi.
Dilin postero-lateral taraflarinda molar dis-
lerin izleri bulunmaktaydi ve dil rest pozis-
yonunda keserler arasinda bulunmaktaydi.
Dilin rest pozisyonunda ki konumu open-
bite egilimini arttirmaktaydi. Sol ikinci pre-
molar ve birinci molar arasindaki sit disi
koktntn persistansi dikkati cekmekteydi.
Maksiller sol birinci molar buyuk bir ¢tra-
ge bagli ekstrakte edilmisti. Unilateral al-

dental discrepancies. Patient’s chief compla-
int was the concave profile. She was also
concerned for the size and shape abnormali-
ties of her teeth and the crowding. The pati-
ent’s medical history included a series of sur-
gical procedures including cheiloplasty, pala-
toplasty and bone grafting for the alveolar
cleft. She did not present any other medical
problems that could create a contraindicati-
on for the orthodontic therapy and orthognat-
hic surgical procedures.

Diagnosis

Initial extraoral examination (Fig. 1) revea-
led excessive vestibular scarring, concave
profile with a prominent chin and unaesthe-
tic appearance of the incisors during smiling.
The visibilities of maxillary anterior teeth we-
re increased due to high lip tension. Maxilla
was retruded in relation to the mandible. In-
traoral examination (Fig. 1) revealed maxil-
lary constriction, retrusion and a severe un-
derjet. There were indentations of the molar
teeth on the postero-lateral sides of the ton-
gue and the tongue was in between the inci-
sors at the rest position. The rest position of
the tongue seemed to aggravate the openbite
tendency. The root of the deciduous molar
persisted between the left second premolar
and the second first molar. Maxillary left first
molar was extracted due to a large caries.
The unilateral alveolar cleft was on the right
premaxillary region and the lateral tooth was
missing on the respective side. There was no
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veoler yarik sag premaksiller bolgedeydi
ve bu bolgede lateral kesici disin bulunma-
digi gorilda. Oronazal bir fistal bulunma-
masina ragmen belirgin bir nazal konusma
vardi. Daha 6nce uygulanmis cerrahi is-
lemlere bagli palatal bolgede skar dokusu
gorilebiliyordu. Alt kesiciler linguale
egimliydi ve polidiastema mevcuttu.
Panoramik radyografik (Sekil 2) incele-
mede sag ve sol 3. molarin rudimenter ve
alt 3 molarlarin eksik oldugu goruldi. Ya-
rik bolgesinde herhangi bir greft materyali
bulunmayip sag st lateral kesicinin konje-
nital olarak eksik oldugu gozlendi. Sag
santral kesici disin periodontal destegi ya-
rik bolgesine komsu olmasindan dolayi za-
yif iken, diger disler yeterli miktarda kemik
destegi ile saglikli bir gorintim sergilemek-
teydiler. Sefalometrik degerlendirmede

TO (Baslangi¢ Sefalometrik Cizimi)

oronasal fistula present but nasal speech was
obvious. The scars were evident on the pala-
tal region due to the previous surgeries. The
lower incisors were inclined lingually and
there were multi-diastemas in between.

On the panoramic radiographic evaluati-
on (Fig. 2) right and left third molars were
considered to be rudimentary and the lower
third molars were missing. No bone formati-
on or graft material was observed at the cleft
region and the lateral tooth was diagnosed as
congenitally missing. The periodontal sup-
port of the right central incisor tooth was we-
ak due to the neighboring cleft region. The
remaining teeth were healthy with adequate
alveolar bone surrounding them. Cephalo-
metric evaluation (Fig. 3) showed that the
maxilla was severely retruded relative to the
cranial base and the mandible. There was a
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Sekil 2: Baslangi¢ panoramik

radyograf.

Figure 2: Initial panoramic

radiograph.

Sekil 3: Baslangic sefalometrik

analiz.

Figure 3: Initial cephalometric

analysis.
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Sekil 4: RED cihazinin

uygulanmast.

Figure 4: Application of RED
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appliance.

El, Cinar, Kocadereli, Mavili

(Sekil 3) maksillanin kafa kaidesine ve
mandibulaya gore siddetli olarak geride
konumlandigi gorildi. Hastada mezofas-
yal bir buyime paterni, diklesmis alt st
keserler, 0 mm overbite ve -14 mm overjet
mevcuttu.

Tedavi Plani

Ortodontik tedavi plani, RED cihazi ile
distraksiyon uygulamasi
maksiler ve mandibiiler dental arklarin se-
viyelenmesi ve dizilmesini icermekteydi.

ve oncesinde

Tedavi Seyri

Maksiler darligin ortadan kaldirilmasi
icin tedaviye quad-helix apareyinin kulla-
nimi ile baslandi. Dort ay ekspansiyon uy-
gulamasinin ardindan maksiller ve mandi-
bular arklar braketlendi ve 0016 inch niti
ark telleriyle seviyeleme baslandi. Sag tst
santral ve kanin arasina yer elde etmek
amaciyla acik zemberekler vyerlestirildi.
Onatli aylik cerrahi 6ncesi ortodontik te-
davinin
0017x0025 inch paslanmaz gelik ark telle-
riyle stabilize edildi.

Figueroa ve ark. (11) tarafindan tanim-
landig sekilde bir palatal bar ve dislerin
labial yiizeylerinden gecen modifiye edil-
mis bir headgear ytiz arki birinci molar
bantlarina lehimlenerek kuvvet uygulama
noktasi olusturuldu. Rijiditenin arttirilmasi
icin dental embrastrlerin arasindan labial
ve palatal stabilite telleri lehimlendi. Cer-
rahi oncesi prosedurleri takiben LeFort |
osteotomisi uygulandi ve RED | cihazi
(RED system; KLS-Martine L.P., Tuttlingen,
Almanya) takildr (Sekil 4). Bes gtinlik la-

sonunda st ve alt arklar

o

mesofacial growth pattern. Both upper and
lower incisors were retroclined. Overbite and
overjet were decreased with 0 mm. and -14
mm, respectively.

Treatment Plan

The orthodontic treatment plan consisted
of leveling and alignment of maxillary and
mandibular dental arches prior to distraction
with a rigid external distraction device.

Treatment Progress

The treatment was initiated with a quad-
helix appliance in order to correct the maxil-
lary constriction. After 4 months of expansion
maxillary and mandibular dental arches were
banded and bonded. Leveling was initiated
with 0.016 inch round NiTi archwires. No
cinch back was applied to the wire in order
to obtain a proclination of upper and lower
anterior teeth. Space was gained between
the right upper central incisor and canine
with the use of open-coil springs. After 16
months of presurgical orthodontic treatment,
both upper and lower arches were stabilized
using a 0.017” x 0.025” stainless steel arc-
hwire prior to surgery.

As described by Figueroa et al. (11), a pa-
latal archwire and a modified headgear face-
bow, passing from the labial aspects of the te-
eth, were soldered to the first molar bands
and a point of force application was created.
For additional rigidity, stability wires were
soldered between the labial and palatal wires
across the dental embrasures. After the pre-
surgical procedures, LeFort | osteotomy was
performed and a RED | device (RED system;
KLS-Martine L.P., Tuttlingen, Germany) was
applied (Fig. 4). After a latency period of 5
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tent donemi takiben giinde 1 mm. acilim
olacak sekilde distraksiyona baslandi. Seg-
ment hareketinin ve pozisyonunun deger-
lendirilebilmesi icin hasta dikkatle takip
edildi. Yeterli miktarda distraksiyon 20 giin
sonra elde edildi. RED apareyi konsolidas-
yon periyodu icin 6 hafta herhangi bir ¢e-
virme uygulamadan yerinde birakildi.

RED cihazi ¢ikarildiktan sonra hastanin
ekstraoral ve intraoral fotograflari Sekil
5'te gortilmektedir. Distraksiyon sonrasi se-
falometrik analiz (Sekil 6) 11 mm.lik mak-
siller ilerletmeyi ve daha dengeli bir profil
olustugunu gostermektedir. Fakat, cene
ucu hala ¢ok belirgindi ve hastaya geniop-
lasti onerildi. Genioplasti ile ilgili tim tav-

Turkish Journal of Orthodontics 2009;22:54-63

days, distraction was initiated at a rate of 1
mm. per day in two equal increments. Patient
was monitored carefully to assess segment
movement and position. The appropriate
amount of distraction was achieved after 20
days. The RED appliance was remained in
place for the consolidation period of 6 we-
eks.

Extraoral and intraoral photographs of the
patient after the removal of RED device are
presented in Fig. 5. Post-distraction cephalo-
metric analysis (Fig. 6) revealed that 11 mm.
of maxillary advancement was achieved with
a more balanced profile. However, the chin
was still prominent and a genioplasty was re-
commended to the patient. In spite of all sug-

o

Sekil 5: Post-distraksiyon
ekstraoral ve intraoral

fotograflar.
Figure 5: Post-distraction

extraoral and intraoral

photographs.

Sekil 6: Post-distraksiyon

sefalometrik analiz.

Figure 6: Post-distraction

cephalometric analysis.
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Sekil 7: Tedavi sonrast
ekstraoral ve intraoral

fotograflar.

Figure 7: Post treatment
extraoral and intraoral

photographs

Sekil 8: Tedavi sonrasi

sefalometrik analiz.

Figure 8: Post treatment

cephalometric analysis.

siyelerimize ragmen hasta bir baska cerra- gestions on genioplasty, patient did not want

60

hi islem gecirmek istemedigini belirtti.
RED cihazinin ¢ikarilmasini takiben okliiz-
yonun ve dislerin niha-
i pozisyonlarinin detaylandirilmasi icin or-
todontik tedaviye devam edildi. 8 aylik
cerrahi sonrasi ortodontik tedaviyi takiben
tum apareyler c¢ikarildi ve hastaya, 24 sa-
at kullanmasi tavsiye edilerek, Hawley re-
tansiyon apareyleri uygulandi. Ortodontik
tedavinin tamamlanmasini takiben hasta
protetik dis tedavisi klinigine yonlendirildi.
Maksiller kesiciler icin sabit veneer kron
uygulamasi yapildi ve retansiyonu arttir-
mak icin metal dokim palatal plak uygu-
landi. Restoratif tedavi sonrasi goriinim
Sekil 7’de gosterilmistir.

to go through another surgical procedure.
Following the removal of RED device, ortho-
dontic therapy was continued in order to de-
tail the occlusion and final positions of the te-
eth. After 8 months of post surgical orthodon-
tic therapy all the orthodontic appliances we-
re debonded and Hawley retainers were fab-
ricated. Patient was instructed a full time we-
ar of retainers. After the completion of ortho-
dontic therapy, patient was referred to clinic
of prosthodontics. A fixed partial denture for
the maxillary incisors was prepared. Also a ri-
gid palatal plate was designed for night time
use for additional retention. Final outcome
after restorative treatment is shown in Fig. 7.

Treatment Results

The final cephalometric evaluation (Fig. 8)

Tiirk Ortodonti Dergisi 2009;22:54-63
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Tedavi Sonuglari

Sonuc¢ sefalometrik degerlendirmede
(Sekil 8) kesicilerin labiale egimlendigi ve
maksiller derinligin tedavi baslangicina
gore arttigl gozlenmektedir. Baslangig ve
bitis sefalometrik film cakistirmasinda (Se-
kil 9 A) maksillada 11 mm.lik distraksiyon,
mandibulada antero-superior yonde rotas-
yon ve fasiyal profilde iyilesme oldugu
gozlenmektedir.

TARTISMA

DDY sonucu ortaya ¢itkan maksiller hi-
poplazi oral ve maksillofasiyal cerrahlar ve
ortodontistler tarafindan iyi bilinen bir fe-
nomendir. Ozellikle maksiller stabilitenin
saglanmasi bu tir hastalarda buyik zorluk
yaratmaktadir. Ortognatik cerrahi sonrasin-
da rijit internal fiksasyon ve kemik greftle-
mesi yapilmasina ragmen %40-60 oranin-
da relaps oldugu bildirilmistir (15). Relap-
sin ana nedeni olarak vestibiler bolgede
bulunan skar dokusu ve maksillanin zayif
kemik yapisi gosterilebilir. DO’in tanitil-
masiyla birlikte DDY’nin tedavisinde yeni
bir déonem acgilmistir. DO tekniginin asil
kulanim amaci konvansiyonel ortognatik
cerrahiye gore maksilla stabilitesinin daha
iyi oldugunun bildirilmesidir (14). Cerrahi
sonrasi ve tedavi sonrasi lateral sefalog-
ramlarin ¢akistiritlmasi (Sekil 9 B) 10 ay so-
nucunda maksillada sadece 1 mm.lik bir
relaps oldugunu gostermektedir. Bu du-
rum, konvansiyonel ortognatik cerrahi is-
lemler sonrasi meydana gelen relaps mik-
tari ile karsilastirlldiginda kabul edilebilir
bir sonuctur (15).

Turkish Journal of Orthodontics 2009;22:54-63

revealed that the incisors were inclined labi-
ally and maxillary depth was increased as
compared to the beginning of treatment. The
initial and final cephalometric film superim-
position (Fig. 9 A) shows the 11 mm. of dis-
traction of maxilla, antero-superior rotation
of mandible and an improvement in the faci-
al profile.

DISCUSSION

Maxillary hypoplasia as a consequence of
CLP is a well known phenomenon among
oral and maxillofacial surgeons and ortho-
dontists. Especially the instability of maxilla
has been a very challenging issue for these
patients. It has been reported that nearly 40-
60% relapse rate have been observed after
orthognathic surgery in spite of rigid internal
fixation and bone grafting (15). The main rea-
son for relapse is the vestibular scarring and
the poor quality of skeletal bone. The intro-
duction of DO has brought along a whole
new treatment modality to the field of CLP.
The main reason using DO technique was
the reported stability of maxilla compared to
conventional orthognathic surgery (14). The
superimposition of the post-surgical and post-
treatment lateral cephalograms (Fig. 9 B)
shows that only T mm. of relapse occurred in
10 months. This is an acceptable result when
compared with the relapse amount encoun-
tered after conventional orthognathic surgeri-
es (15).

In this case a rigid external distraction de-
vice was preferred for the correction of seve-
re maxillary hypoplasia. Although RED devi-
ces are known to effect the quality of life of a

Post-distraction

Final

o

Sekil 9: Tedavi 6ncesi ve
tedavi sonrasi sefalometrik
cakistirma (Frankfort
horizontal diizlemi/ PTV).

Figure 9: Pretreatment and

post treatment cephalometric

superimposition (Frankfort

horizontal plane at PTV).

61



hakan

5/26/09

62

11:06 AM Page 62

Bu olguda siddetli maksiller hipoplazi-
nin dazeltimi icin rijit eksternal distraksi-
yon cihazinin kullanimi tercih edilmistir.
RED cihazlarinin hastanin yasam kalitesini
etkiledigi bilinmesine ragmen cerrahi ola-
rak yerlestirilmesinin kolay olmasi, distrak-
siyon vektorlerinin daha iyi kontrol edile-
bilmesi ve maksillada rotasyonel hareket-
lerin saglanabilmesi agisindan daha 6ngo-
rilebilir ve etkili sonuclar elde edilebil-
mektedir (12,16). Ayrica bazi calismalarda
eksternal distraksiyon cihazlariyla internal
distraksiyon cihazlarina gore daha fazla is-
keletsel hareket elde edildigi gosterilmistir
(16,17). RED cihazinin en buyiik dezavan-
taji ¢cok hacimli bir konstriitksiyona sahip
olmasidir. Hastalar genellikle konusma,
beslenme ve oral hijyen zorlugundan sika-
yetci olmaktadirlar. Fakat, apareyin uygu-
lanmasindan yaklasik 1 hafta sonra ¢ogu
sikayet ortadan kalkmaktadir.

Literattirde cocuklarda ve eriskinlerde
LeFort | osteotomi (18,19) ve RED cihazi
kullanimi (20,21) ile ilgili olarak bazi
komplikasyonlar bildirilmis olmasina rag-
men bu vakada herhangi bir komplikasyo-
na rastlanmamis, ayrica iyilesme sireci de
komplikasyonsuz olarak tamamlanmistir.

SONUC

19 yasinda unilateral damak dudak yari-
g1 bulunan bayan hasta ortodontik tedavi
ve rijit eksternal distraksiyon uygulamasi
ile basarili bir sekilde tedavi edilmistir. Te-
davi sonunda maksillada minimal relaps
oldugu gorilmdastir. Fakat, yarik maksilla-
nin stabilitesinin gercek boyutlarinin gort-
lebilmesi icin daha uzun takip periyodlari-
na ihtiya¢ duyulmaktadir.

El, Cinar, Kocadereli, Mavili

patient, easier surgical procedures for inserti-
on, better control of vectors of distraction and
the ability to create rotational movements of
the maxilla assure more predictable and ef-
fective final results (12,16). It has also been
shown in several studies that greater skeletal
movements are achieved using external dis-
traction devices compared to internal distrac-
tion devices (16,17). The main disadvantage
of the RED device is the bulky construction of
the halo frame. Patients complain about spe-
ech, feeding, sleeping and oral hygiene prob-
lems. However, after a week of getting used
to the appliance patients learn to live with it
and most of the complaints disappear.
Several complications in adults and chil-
dren are reported in the literature due to the
LeFort | osteotomy (18,19) and with the use
of RED appliance (20,21). None of the comp-
lications mentioned in the previous studies
were observed. Healing was also uneventful.

CONCLUSION

A 19 year old female patient with unilate-
ral cleft lip and palate was successfully trea-
ted with a combination of orthodontic treat-
ment and rigid external distraction treatment.
Minimal relapse was observed in maxilla at
the end of treatment. However, longer fol-
low-up periods are needed in order to eva-
luate the true extent of stability of the cleft
maxilla.
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