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 Abstract 
Cleft lip and palate patients often develop significant maxillary hypoplasia. This results in functional disorders as 
much as in poor facial aesthetics. Skeletal discrepancy between maxilla and mandible tends to increase with time 
and can deteriorate articulation, chewing and language disorders. There are many combined, surgical-orthodon-
tic treatment protocols, and some of them include distraction osteogenesis. However, this method of correction 
requires strict cooperation between a well-motivated patient and a medical team. This article is a case report of 
a male unilateral cleft lip and palate patient who underwent procedures of surgical-orthodontic protocol of maxil-
lary hypoplasia treatment and, at the age of 15 years old, maxilla distraction was performed with subsequent use of 
a facemask. A comparison of pretreatment data, immediately after, 3 and 9 years after distraction shows a distinc-
tive forward movement of maxilla and stability of the new position after 9 years, despite poor patient cooperation. 
Furthermore, the maxilla position against the base of the cranial part of the skull remained stable, but distorted 
in comparison with the healthy population. The mandible position immediately after distraction changed slightly 
by moving backwards, but later, due to growth factors, distinctively forwards. In long term follow-up, the occlusal 
relation deterioration was significant due to intense mandible growth and deficiencies in maxilla post-distraction 
growth. As mentioned previously, good patient motivation is essential in combined surgical-orthodontic treat-
ment. In the case report presented below, a lack of patient’s treatment motivation seems to have been an important 
factor for the quality of final treatment result (Dent. Med. Probl. 2012, 49, 4, 617–622).
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Streszczenie 
U pacjentów z rozszczepem wargi i podniebienia często występuje niedorozwój szczęki. W wadzie tej jest zaburzo-
na nie tylko estetyka twarzy, ale i czynność narządu żucia. Wraz z wiekiem i rozwojem pogłębia się dysproporcja 
między szczęką a żuchwą, co może upośledzać czynność żucia oraz mowy. Jedną z metod terapeutycznych jest prze-
prowadzenie leczenia ortodontyczno-chirurgicznego z wykorzystaniem osteogenezy dystrakcyjnej. Wymagana jest 
przy tym ścisła współpraca ze strony umotywowanego pacjenta oraz stosowanie się do zaleceń lekarskich. W pracy 
przedstawiono przypadek pacjenta z rozszczepem wargi i podniebienia leczonego ortodontyczno-chirurgicznie 
z powodu niedorozwoju szczęki, u którego w 15. r.ż. przeprowadzono zabieg dystrakcji szczęki z użyciem maski 
twarzowej. Analiza pomiarów w przedziałach czasowych sprzed dystrakcji, wkrótce po dystrakcji oraz 3 lata i 9 lat 
po dystrakcji wskazuje na doprzedni ruch szczęki na skutek leczenia ortodontyczno-chirurgicznego oraz stabilną 
pozycję szczęki po 9 latach od zakończenia aktywnej fazy dystrakcji, mimo słabej współpracy ze strony pacjenta. 
Położenie szczęki względem podstawy czaszki w czasie odległym było zbliżone do uzyskanych po dystrakcji, ale 
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Cleft lip and palate is the most frequent con-
genital facial malformation. Medical literature 
shows that out of 600–800 children born alive, 1 is 
born with this defect [1, 2]. Patients with cleft of the 
primary and secondary palate often suffer from 
maxillary hypoplasia and malocclusion – reverse 
bite on incisors. This takes the form of a concave 
face profile, sunken subnasal region and promi-
nent chin [3, 4]. The malformation results not only 
in distorted facial aesthetics, but also in the mal-
function of the masticatory organ. With growth 
and development, disproportion between maxil-
la and mandible increases, which in consequence 
impairs the chewing and speech functions [5].  
Often, it is necessary to administer surgical-orth-
odontic treatment with the use of distraction os-
teogenesis, followed by the active cooperation of 
a well-motivated patient and fulfilment of medical 
recommendations. 

The aim of the paper is to present a case study 
of a patient suffering from cleft lip and palate who 
underwent surgical-orthodontic treatment due 
to maxillary hypoplasia. The patient underwent 
maxilla distraction, yet as the patient failed to co-
operate, the long-term follow-up has shown dete-
rioration of occlusal relationships combined with 
slight aesthetic camouflage by soft tissues of the 
facial part of the skull.

Material and Methods
A patient with total unilateral right cleft lip 

and palate came to the orthodontic clinic at the 
age of 13. The submitted medical documentation 
showed that when the patient was 13 months old, 
a one-stage surgery of the lip and palate was con-
ducted. Based on the clinical examination (Figs. 
1A–C), radiological examination (Figs. 2, 3A) and 
cephalometric analysis (Tab. 1 – T0) performed on 
the day of admission, maxillary hypoplasia was 
identified. Orthodontic treatment started with the 
instalment of a fixed appliance. At the first stage, 
the fixed appliance was placed on the upper den-
tal arch. Additionally, a quad-helix appliance was 
used to expand the maxilla. At the age of 15, after 
orthodontic alignment of teeth in the upper dental 
arch, a distraction of maxilla was conducted with 
the use of a face mask. In consequence, the maxilla 
advanced forward and proper relationships of in-
cisors were achieved (Fig. 3B). Next, a fixed appli-
ance was placed on the lower dental arch and orth-
odontic treatment was continued to form proper 
occlusion. The patient came to check-up visits ir-
regularly (every few months), during which it was 
identified that some brackets had loosened, bands 
and arches had been damaged as well as some 
teeth had been attacked with caries which re-

poniżej norm populacyjnych. Położenie żuchwy nieznacznie zmieniło się na dotylne po okresie dystrakcji, po czym 
wyraźnie nastąpiło doprzednie przemieszczenie świadczące o zadziałaniu czynników wzrostowych. W badaniu lon-
gitudinalnym stwierdzono pogorszenie relacji, które były spowodowane dalszym intensywnym wzrostem żuchwy 
i brakiem wzrostu szczęki. Motywacja pacjenta jest niezwykle ważna w leczeniu ortodontyczno-chirurgicznym. 
W opisanym przypadku brak dobrej współpracy ze strony pacjenta mógł zaważyć na wyniku leczenia (Dent. Med. 
Probl. 2012, 49, 4, 617–622). 

Słowa kluczowe: dystrakcja szczęki, maska twarzowa, rozszczep wargi i podniebienia, współpraca pacjenta.

Fig. 1. Facial photographs (A, B) 
and intraoral photograph before 
treatment (C)

Ryc. 1. Fotografie twarzy (A, B) 
oraz zdjęcie wewnątrzustne przed 
leczeniem (C)
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quired additional treatment procedures (Fig. 3C). 
Four years after the distraction, the patient ceased 
to continue orthodontic treatment. The patient 
came back after 9 years, post distraction, without 
fixed appliances. Full orthodontic examination 

was performed: clinical, radiological, impressions 
were made for diagnostic models. In the course of 
the clinical examination, it turned out that occlus-
al relationships were similar to those identified at 
the pre-distraction stage: reverse bite on incisors 
and, additionally, absence of teeth (Fig. 3D). Nev-
ertheless, the patient did not see the point in fur-
ther treatment and was absolutely satisfied with 
the external appearance of the face. 

Results
The relationship of posterior face height to an-

terior face height (SGo/NGn) in the period before 
and after the distraction (T0–T1) increased and 
was similar to average population norm, while af-
ter the active growth period, at the age of 18 (T3)  
and 24 (T4), they exceeded the standard and 
reached 64.38 and 65.15 respectively. The position 
of the mandible measured with the angle of SNB 

Fig. 2. Panoramic X-ray before treatment

Ryc. 2. Pantomogram przed rozpoczęciem leczenia

Fig. 3. Cephalograms in stages of 
examination: A – T0, B – T1,  
C – T2, D – T3

Ryc. 3. Telerengenogramy 
w poszczególnych fazach badania: 
A – T0, B – T1, C – T2, D – T3
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and SNPg, i.e. the position of the alveolar process 
and symphysis of the mandible against the cra-
nial base, changed over time (age of the patient)  
– it increased to reach SNB 80.72o and SNPg 81.13o 

(similar to the norm) at the age of 24. The analy-
sis of measurements in the following time rang-
es T0–T1, T1–T2, T2–T3, indicates forward move-
ment of the maxilla through the effect of the orth-
odontic-surgical treatment with the application 
of distraction osteogenesis and a stable position 
9 years after the termination of the active distrac-
tion stage – all this despite poor cooperation on 
the part of the patient. This is evidenced by SNA 
angle values – in the long-term horizon they are 
similar to the values achieved after distraction, yet 
below population norms. After the distraction pe-
riod, the position of the mandible changed slight-
ly by moving backwards and then it moved signif-
icantly forward due to growth factors. Ultimate-
ly, the mandible took a position within population 
norms and this is one of the reasons there was no 
improvement of the face profile. In fact, the face 

profile worsened while the maxilla position values 
in the long-term follow-up remained unchanged. 
Improvement in skeletal relationship was also con-
firmed by the analysis of the mutual relationship 
of the maxilla and mandible based on the ANB 
angle measurement and the Wits linear measure-
ment right after the distraction period. The lon-
gitudinal study confirms deterioration of the re-
lationship caused by further intensive mandible 
growth without maxillary growth. 

Discussion
In the case of medium-degree maxillary hyp-

oplasia, orthopedic-orthodontic treatment can be 
carried out in the form of anterior maxillary dis-
traction using a face mask, without surgical inter-
vention. A fixed appliance is fitted and the maxilla 
is moved by elastic tractions attached to the mask. 
Such treatment is used in the case of children not 
suffering from face development defects. Yet, in the 

Table 1. Cephalometric values according to Steiner in consecutive stages of examination

Tabela 1. Wyniki analizy cefalometrycznej wg Steinera w poszczególnych fazach badania

Variables
(Parametry)

Mean values
(Średnie  
wartości)

 SD
(Odchylenie 
standardowe)

T0 – before  
distraction
(T0 – przed  
dystrakcją)

T1 – after  
distraction
(T1– po  
dystrakcji)

T2 – 3 years 
after distraction
(T2 – 3 lata  
po dystrakcji)

T3 – 9 years  
after distraction 
(T3 – 9 lat  
po dystrakcji)

1–/APg   3.00 1.00   6.25   1.05   4.99  12.04

SGo/NGn  60.50 2.50  59.85  60.01  64.38  65.15

Wits   0 2.00 –11.68   0.66  –9.15 –32.96

1+/NPg   7.00 2.50   4.93   3.60   2.13   8.96

ANB   2.00 3.00  –4.88   1.59  –3.95  –6.01

SNB  80.00 3.50  75.51  74.08  78.40  80.72

SNPg  81.00 3.50  75.83  74.53  78.81  81.13

SNA  82.00 3.50  70.63  75.67  74.45  74.71

NS/ML  33.00 6.00  43.03  43.89  38.75  37.38

1+/SN 104.00 6.50  84.32  85  91.60  94.28

1–/ML  94.00 7.00  81.08  71.50  79.55  75.86

1+/1– 127.00 8.50 151.57 159.61 150.10 152.48

SNA – the angle to measure the anteroposterior position of the maxilla relative to the anterior cranial base.
SNB – the angle to measure the anteroposterior position of the alveolar process of the mandible relative to the anterior cra-
nial base.
ANB – the angle to measure the anterior-posterior position of the maxilla relative to the mandible.
SNPg – the angle to measure the position of the mandibular symphysis relative to the anterior cranial base.
+1/1 – the angle between the upper and lower incisors.
Wits – the linear measurement of the position of the maxilla relative to the mandible.

SNA – kąt określający położenie wyrostka zębodołowego szczęki względem podstawy czaszki.
SNB – kąt charakteryzujący położenie wyrostka zębodołowego żuchwy względem podstawy czaszki.
ANB – kąt charakteryzujący wzajemne położenie szczęki względem żuchwy.
SNPg – kąt charakteryzujący położenie spojenia bródki względem podstawy czaszki.
+1/1 – kąt opisujący wzajemne położenie zębów siecznych w szczęce i żuchwie.
Wits – pomiar liniowy charakteryzujący wzajemne położenie szczęki względem żuchwy.
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case of patients with cleft of primary and second-
ary palate, due to scars after surgical lip and pal-
ate corrections, the efficacy of this method may be 
poor. In the case of patients with significant max-
illary hypoplasia and lack of full skeletal maturity, 
it is recommended to apply combined orthodon-
tic treatment with the use of the distraction osteo-
genesis. This method is most frequently applied in 
the case of teenagers. In the above described case 
study, the method was applied to a 15-year-old pa-
tient, having the approval of the patient’s parents 
and the patient’s approval to conduct the proposed 
treatment, assuming good cooperation on the part 
of the patient and making the patient and the par-
ents aware of the fact that long-term treatment is 
necessary. 

Distraction osteogenesis consists of inducing 
new bone formation between two segments result-
ing from osteotomy. An advantage of this method is 
the fact that the new bone correlates histologically 
with the surrounding osseous tissue [6, 7]. A num-
ber of medical centers all over the word use the dis-
traction osteogenesis method in treating patients 
suffering from cleft lip and palate, both patients 
in the growing-up period and young adults [8–10].  
Therapeutic success depends on the close coopera-
tion of the patient and self-discipline of the patient 
in wearing the face mask. The face mask is con-
nected to the fixed appliance placed on the upper 
dental arch with the use of elastic tractions – this 
way, the maxilla is moved forward – but according 
to patients, the face mask bars them from social 
life for some time. It has to be highlighted that at 
present, respecting the patient’s autonomy, his/her 
dignity and following a partner approach, one has 
to be aware of the fact that the obtained approval 
for medical treatment can be withdrawn. The pa-
tient may cancel his/her approval as when growing 
up he/she has the right to think over and take deci-
sions individually, take his/her life in his/her own 
hands, be responsible for decisions taken and their 
consequences [11, 12]. At the beginning, the pa-
tient described in this paper cooperated and used 

the face mask, which resulted in forward move-
ment of the maxilla and improved occlusion. With 
time, however, the patient ceased to continue the 
orthodontic treatment which caused the correct-
ly developing mandible and lower dental arch to 
again lead to reverse bite on the incisors. Poor oral 
cavity hygiene and failure to fulfil the medical rec-
ommendations resulted in the loss of teeth in the 
lateral segment of the cleft. 

One of the success factors in orthodontic-sur-
gical treatment with the use of fixed appliances 
is good cooperation between the patient and the 
doctor. In the analyzed case, lack of patient’s mo-
tivation to continue the treatment does not bode 
well. Lack of lateral area support and difficulty in 
correct food biting may lead to further worsening 
of the occlusion and considerable deterioration 
of face aesthetics. Further treatment could bring 
improvement, yet the patient refuses to continue 
the treatment and a patient can make such a de-
cision as the Constitution of the Republic of Po-
land provides every citizen with the right to per-
sonal freedom and inviolability [13]. According 
to the European Convention on Bioethics, medi-
cal staff is banned from taking any medical inter-
vention without informed and voluntary consent 
of the patient. Additionally, the Convention oblig-
es doctors to provide comprehensive information 
about the purpose and potential consequences for 
the patient as well as potential risk. 

Conclusions
Patient motivation is a decisive factor in orth-

odontic-surgical treatment. This is particularly 
important in the case of patients with congenital 
defects such as cleft lip and palate, as these patients 
have to undergo multi-disciplinary treatment for 
many years. A patient lacking motivation is un-
willing to cooperate. As a consequence, this may 
translate into unsteady treatment effects which in 
general is to the detriment of the treated patient.
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