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How various surgical protocols of the unilateral cleft 
lip and palate infl uence the facial growth and possible 
orthodontic problems? Which is the best timing of lip, 

palate and alveolus repair? Literature review
Giampietro Farronato, Laima Kairyte, Lucia Giannini, Guido Galbiati, Cinzia Maspero

REVIEWS

SUMMARY

Objectives. Cleft lip palate is congenital growth disease with unknown etiology, probably 
linked to both genetically and external causes. The aim of this work consists in presenting the 
effects of these diseases on cranio facial growth and the surgical protocols described in literature.

Materials and methods. The literature review articles conducted by Medline ranged from 
1998 to 2011 have been selected. The key words of the research were “cleft lip palate”, “cleft lip 
palate facial growth”, “cleft lip palate surgery”. The inclusion criteria were articles that analyzed 
surgical protocols and the growth of unilateral lip and palate clefts, the timing repair of lip, palate 
and alveolus. We excluded case reports, studies without control group in the sample and the other 
types of publication as thesis or conference presentation. 60 articles had the selection criteria of 
the research.

Results. The cleft lip and palate is one of the most common birth defects that needs long 
rehabilitation between birth and adulthood. Several authors have presented surgical protocols 
and timing. The effects of these diseases on cranio facial growth and the importance of the early 
intervention have been described. 

Conclusions. The review describes the main surgical protocols and treatment strategies of the 
unilateral lip and palate clefts. The review discusses how surgery effects the midfacial skeletal 
growth. Studies agree that the palate repair is the main cause of the maxilla growth disturbances. 
About the timing of palate repair in the unilateral clefts it can be concluded that most studies 
found no difference between one or two stages palate repair techniques for the midfacial growth. 
Also from the research, studies agree that delayed hard palate repair has more positive effects on 
maxillary growth than that of early hard palate repair. Nevertheless good results, delayed hard 
palate repair technique is abandoned by many hospital centres because of worse speech outcome. 
The best technique of palate repair is diffi cult to conclude, because the research results are part 
of a big controversy between the centers. From the studies about the alveolar repair it can be 
concluded that the primary bone grafting had more negative results on the skeletal growth. Gin-
givoperiosteoplasty and the secondary bone grafting had more positive results for intracranial 
relationship. The studies agree that the best timing of lip repair is during third-sixth month of life 
and that lip repair could have negative infl uence on the maxillary growth.
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INTRODUCTION

Cleft lip and/or cleft palate is a congenital de-
formity that forms between fourth and ninth weeks 
of pregnancy. About 1 in 700 children are born with 
a cleft lip and/or cleft palate. Cleft lip forms because 
of the maxillary and medial nasal processes fusion 
failure. Cleft palate forms when two lateral palatine 
processes of hard palate are not completely fused. The 
etiology is multifactorial and the causes of cleft lip 
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and palate are unknown, but are thought to be caused 
by the combination of genetic and environmental 
factors. Other causes could be some medicine som-
ministration, exposure to virus during the pregnancy. 
The women who smoke or/and with diabetes have 
an increased risk to have a child with cleft lip and/
or palate. Orofacial clefts can be categorized into 
three categories: cleft lip alone, cleft lip and palate 
(cleft extends from the upper lip to the hard or soft 
palate) and cleft palate alone. It can also be median, 
lateral and oblique. A cleft can occur on one side of 
the mouth and it is called unilateral cleft or on both 
sides – is called bilateral cleft. Complete cleft palate 
involves the entire primary and secondary palates. 
Incomplete cleft palate involves only secondary pal-
ate. There are various types: bifi d uvula, submucosal 
cleft, soft palate cleft, soft and hard palate cleft. Two 
thirds of all clefts include cleft lip with or without 
cleft palate and one third of clefts are isolated cleft 
palates. In non-treated cleft lip and palate patients 
the midfacial growth is very similar when compared 
with non-cleft patients without apparent restriction 
of the growth. In the cleft patients the main cause 
of growth disturbances, especially the maxillary 
retrusion, is because of the chirurgical lip and palate 
repair. The study of H. A. Scheuer (1) concluded that 
in the cleft patients the reduction of the intermaxillary 
relationship (ANB) was because of midfacial growth 
impairment and it was not infl uenced by mandibular 
growth. The 4. 1° reduction of SNA between 8 and 
16 years was found. The authors underlined that it 
is very important during the main orthodontic treat-
ment period to decide if conservative orthodontic 
treatment can make dental compensation possible 
with functionally stable occlusion or it will be im-
possible and the orthodontic treatment should be 
delayed until orthognathic surgery. The study of Y. 
F. Liao (2) found a signifi cant correlation between 
the cleft size and the growth of the maxilla – patients 
with the large cleft had a more retrusive maxilla. 
The study of M. Meazzini (3) analyzed the factors 
that could inhibit maxillary growth in cleft patients. 
The authors discovered that the most important fac-
tor that causes maxillary hipoplasia is congenitally 
missing lateral incisors. A cleft lip and palate can 
produce a variety of dental problems – number, size, 
shape, and position of the deciduous or permanent 
teeth. The teeth most affected are in the cleft area. 
The main orthodontic problem in unilateral cleft lip 
palate is maxillary asymmetry with the tendency of 
the cross bite formation. The cleft that involves the 
alveolar arch presents greater orthodontic problems 
and early orthodontics is essential. There is a discus-
sion of the controversies of the cleft lip and palate 

surgical techniques. The Euro cleft study showed 
that among the 201 European centers, 194 different 
treatment protocols existed for unilateral clefts (4). 
A team of medical professionals best treats cleft lip 
and palate. Usually the team consist of the surgeon, 
paediatrician, otolaryngologist, geneticist, psycholo-
gist, orthodontist, dentist, speech-language patholo-
gist, audiologist. The treatment begins soon after 
the child's birth and continues until adulthood. The 
purpose of cleft treatment is aesthetic and functional 
rehabilitation. The surgical repair is important for 
facial growth preservation, normal speech formation 
and development of proper dentition. The less num-
ber of interventions, the less the scaring results and, 
hence, growth retardation (5). The purpose of this 
study was to evaluate the main surgical protocols and 
the best timing of the unilateral cleft lip and palate. 
It was concentrated in particular on the cleft palate, 
alveolus and lip repair and how the surgery affects 
the facial growth and development.

MATERIALS AND METHODS

The articles for the systematic review were 
taken from the electronic database Medline (www. 
ncbi. nlm. nih. gov/pubmed ). The key words of the 
research were “cleft lip palate”, “cleft lip palate fa-
cial growth”, “cleft lip palate surgery”. The articles 
were selected only which were written in English 
from 1998 to 2011 years. The inclusion criteria were 
articles that analyzed surgical protocols of unilateral 
lip and palate clefts, the surgery effects on the facial 
growth and facial skeleton development. The articles 
about orthodontic problems in cleft patients that used 
for studies the cephalometry and the study models 
were selected and included in the review. Publications 
about the timing repair of lip, palate and alveolus 
were also researched and included in the review. We 
excluded case reports, studies without control group 
in the sample and the other types of publication as 
thesis or conference presentation. 60 articles had the 
selection criteria and were analyzed out of a research 
of 382 articles.

RESULTS

Palate repair
There are different opinions about the ideal tech-

nique of palate repair and timing. Nevertheless there 
are many surgical techniques and modifi cations, all 
protocols focus on speech development, midfacial 
growth and velopharyngeal function. To achieve these 
goals, repair of the cleft palate must include closure in 
three layers, including a nasal layer, muscle layer and 
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oral mucosal layer. Compromising closure of any of 
these layers increases the incidence of postoperative 
complications (6). There are two main techniques of 
the palatal clefts closure depending on timing (7). The 
fi rst technique is two-stage protocol that consists of 
two separate operations. The fi rst serves to close soft 
palate and the second serves to close the hard palate. 
The hard palate repair can be delayed until mixed 
dentition. The main advantage of this technique is to 
avoid disturbances on facial growth. The main dis-
advantage is impairment on the speech development. 
The second technique is one stage repair, when the 
soft and the hard palate are closed at the same time. 
The negative aspect of this protocol could cause 
disturbances on the facial growth.

Of all 60 publications 26 were about surgical 
protocols of palate repair and timing. Of these 26 
articles, 10 articles were about surgical protocols of 
palate repair by stage one or stage two and the dif-
ferences on midfacial growth. The review of D. S. 
Precious (8) suggests soft palate to close around at 6 
month and hard palate around 12 month of life and 
does not recommend techniques that involve medial 
displacement of the palatal fi bro mucosal fl aps. Three 
studies of ten showed that two-stage protocol have 
more advantages on midfacial growth (9-11). T. Ya-
manishi from his study of early two stages and early 
one stage palate repair with two different protocols 
found that two stages protocol is advantageous for 
maxillary growth and speech development. He sug-
gests that critical period of hard palate closure for 
adequate speech development is before 3 years of 
age. Two studies (12, 13) concluded that one stage 
protocol is better for the maxillary growth respect two 
stages protocol. The study of W. Pradel (12) found 
that one stage early repair at the age of 9-12 months 
has a more positive infl uence on speech development 
and early maxillary growth than that of early two 
stage palate repair. Five studies found no signifi cant 
differences between two protocols of palatal repair 
(14-18). The study of M. Corbo (14) used one stage 
protocol and two stages protocol of palate repair for 
comparison of the craniofacial development. In one 
stage operation the lip and palate were closed at 3 
months of age and in two stages – soft palate was 
closed at 3 months, lip and hard palate at 6 months. 
The study discovered no differences on craniofacial 
dimensions between two groups. The study of W. 
Zemann (15) found very similar sagittal growth of 
midfacial when comparing two surgical protocols 
at 6 years old children. The two techniques were: 
fi rst - one stage palate closure at 12 months of age 
according to Veau technique and second – two stage 
palate closure with soft palate closing at 12 months 

and hard palate at 2. 5 years of age. At the second 
study of W. Zemann (16) other evaluations were 
performed at the age of 10 years. It only confi rmed 
that there were no signifi cant differences in sagital 
growth between two techniques. Nine studies out 
of 26 were about delayed hard palate closure and 
the infl uence on facial growth (10, 11, 13, 17-23). 
Supporters of this technique think that delayed hard 
palate repair has positive effects on maxillary growth; 
usually it is delayed until the mixed dentition. The 
studies of Yu-Fang Liao (10, 19) found that late hard 
palate repair has a smaller adverse effect than that of 
an early hard palate repair on the maxillary growth. 
His publication (10) studied two groups with different 
surgical protocols. In the fi rst group palate was closed 
by one stage around 1 year of age and the second 
group had two-stage palate repair, while soft palate 
was closed around one year of age and hard palate 
at six years of age. This study demonstrated that the 
delayed hard palate repair is more advantageous on 
the growth of the maxilla and on the anteroposterior 
jaw relationship. It was also confi rmed that palate 
repair has no effect on the downward growth of the 
basal maxilla and the growth of the mandible. The 
study of H. Friedy (21) concluded that two slightly 
different surgical protocols of Goteberg and Riga with 
delayed hard palate repair gave the good midfacial 
development. The studies of P. J. P. M. Nollet (20) 
and J. Dask (17) found that the delay in hard palate 
closure did not result in improved maxillary growth. 
On the contrary of the other studies, A. Gaggl’s study 
(13) concluded that a more severe impairment of the 
maxilla growth in the sagittal and frontal plane was 
observed after two stage with delayed hard palate 
repair than with an early one stage technique. Even 
though there are good results on maxillary growth of 
delayed hard palate repair, this technique is highly 
being abandoned. The main reason is speech defects 
with velopharyngeal insuffi ciency. There are many 
surgical techniques and many variations of cleft pal-
ate repair. The most famous techniques are:

• Von Langenbeck palatoplasty – is probably 
the oldest. The cleft is closed by mobiliz-
ing bipedicled mucoperiosteal fl aps medi-
ally. This technique is ideal for isolated 
cleft palate repair. It is used today with 
the modifi cation and in combination with 
other techniques. The three studies of all the 
palate repair publications were about Von 
Langenbeck technique (24-26). The study 
of M. Kulewicz (24) compared three differ-
ent surgical protocols. At 7 months of age 
patients underwent one stage surgery that 
consisted of lip, soft and hard palate repair. 
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Hard palate repair was different – in the fi rst 
surgery hard palate was closed according to 
the bilateral Von Langenbeck’s technique, in 
the second – according to the unilateral Von 
Langenbeck technique and the third – using 
a single-layered caudal-pedicled vomer fl ap, 
which limits the hard palate mucoperiosteal 
fl ap elevation. This study showed that the 
third surgery group had the most favourable 
craniofacial morphology. In the study of R. 
W. Pigott (25) there was also the compari-
son of three different surgical techniques of 
hard palate with identical management of 
lip, nose, alveolus and soft palate. At 6 
months, patients had three-layer repair of 
soft palate with different residual hard palate 
closure – Cuthbert three-fl ap modifi cation of 
the Veau technique, Von Langenbeck tech-
nique and the medial Langenbeck procedure. 
The results showed signifi cant differences 
among three groups with more favourable 
anteroposterior maxillary growth of the 
third group.

• Veau-Wardill-Kilner or VY pushback pala-
toplasty – it can be used to increase the 
anteroposterior length of the palate that im-
proves velopharyngeal competence, because 
mucoperiosteal flaps are retroposed and 
palate is lengthened. The disadvantages are 
the denuding palatal bone anteriorly that can 
negatively infl uence midfacial growth. The 
hospital centers are abandoning this tech-
nique. From the palate repair publications, 
the fi ve studies examined the Veau technique  
(13, 27-30). The study of S. Choudhary (27) 
concluded that satisfactory long-term mid-
facial growth could be obtained with Veau 
cleft palate repair. The fi nal Goslon results 
showed that 72% of the patients had a good 
outcome. The publication of F. Farzaneh 
(29) studied the effects on the morphology 
of the skeleton and dental occlusion of two 
different surgical protocols – Von Langen-
beck and Veau-Wardill. The study found 
the similar facial morphology outcome of 
two surgical techniques. The study of M. 
J. Gaukroger (28) compared two methods: 
Mount Vernon hospital method and Oslo 
hospital method. The hospital of Mount Ver-
non used Veau-Wardill technique and Oslo 
hospital used Von Langenbeck technique. M. 
J. Gaukroger found that patients of Mount 
Vernon presented a more fl at facial profi le 
and had more reduced maxillary prominence.

Bardach's two-fl ap technique – is used to re-
pair complete clefts. The incisions are made 
along the cleft margin and the alveolar ridge 
margin with elevation of two mucoperiosteal 
fl aps. Both are done by intravelar veloplasty.

• Furlow double opposing Z-palatoplasty – 
involves two reversed Z-plasties based on 
the cleft midline continued in soft palate. 
The nasal and oral fl aps are mobilized pos-
teriorly. The advantage is that soft palate can 
be lengthened. The study of T. Yamanishi (9) 
compared two surgical protocols – stage two 
double opposing Z-palatoplasty and stage 
one Veau-Wardill palatoplasty. The study 
found more advantageous maxillary growth 
and speech development of stage two double 
opposing Z-palatoplasty.

• Vomer fl aps – there are many variations of the 
vomer fl ap. They are used in unilateral and 
bilateral clefts for nasal lining or oral mucosa 
resurfacing. The most used for bilateral clefts 
is the four-fl ap palatoplasty.

• Intravelar veloplasty – is one of the tech-
niques to repair the soft palate. By reposi-
tioning the elevator muscle you achieve the 
velopharyngeal competence. This technique 
is widely used today. The older standard for 
velopharyngeal insuffi ciency was the side-
to-side technique by Veau. The study of B. 
Richards (31) compared two surgical proto-
cols. The fi rst surgical protocol of the Oslo 
hospital, which repaired lip and hard palate 
at 3 months and the soft palate at 12 months 
of age. The second surgical protocol of the 
Paris hospital, which closed the soft palate 
at 3 months and at 6 months of age closed 
the lip and hard palate. It was concluded that 
there was no signifi cant difference in facial 
growth between two types of repair.

Cleft Alveolus repair
Cleft alveolus is a maxillary alveolar ridge bony 

defect that is presented in about 75 % of cleft lip palate 
patients. There is still controversy about the surgical 
techniques and the best timing of the cleft alveolus. 
A total 13 publications were about cleft alveolus and 
treatment solutions. There are three surgical solu-
tions to repair cleft alveolus: gingivoperiosteoplasty, 
primary bone grafting and secondary bone grafting. 
Gingivoperiosteoplasty- is also called boneless bone 
grafting. It is common today to use it with presurgical 
orthopaedics because it helps to decrease cleft width. 
The most common timing of gingivoperiosteoplasty 
is at the same surgical operation when the lip repair 
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is being performed. The advantages are that it reduces 
the need for the secondary bone grafting because it 
allows the growth of new bone and enables the erup-
tion of the permanent teeth. There are four studies that 
performed gingivoperiosteoplasty simultaneously 
with palatoplasty (32-35). All of them present good 
facial growth results. In the study of W. D. Losquadro 
(32) with the protocol of New York, gingivoperios-
teoplasty was being performed with palatoplasty at 
12 months of age. The results showed no signifi cant 
growth disturbances and good bone growth that 
reduced the need of secondary bone grafting. The 
study of J. N. Mcheik (34) presented early repair 
of cleft when rinocheiloplasty by Millard technique 
was performed at 1-4 weeks and at 6 months were 
performed palatoplasty with gingivoperiosteoplasty. 
The study showed the good facial growth and aes-
thetic results. Primary bone grafting – is performed 
before 24 months of age and the main advantage is 
that it stabilizes maxillary arch with prevention of the 
arch collapse. It also creates more uniform growth of 
the maxilla with improvement of articulation. The 
disadvantage is that it can provoke attenuation of the 
maxillary growth especially in the vertical dimen-
sion. The standard bone graft used is rib autograft. 
It is important not to perform the surgery in the area 
of vomeropremaxillary suture, because it can cause 
the impairment of maxillary and midfacial growth 
(36). Five studies were discussed about primary 
bone grafting (36-40). Three publications of them 
found more negative results of primary bone grafting 
compared with the groups, which underwent other 
surgical protocols. The study of G. T. Sameshima 
(37) compared two groups, fi rst operated at 8 months 
by cheiloplasty with gingivoperiosteoplasty and the 
second at 7 months by cheiloplasty with primary bone 
grafting. Two groups underwent delayed palatoplasty 
at about 4-5 years of age. The results showed that 
the fi rst group had a more horizontal growth of the 
mandible with less large symphysis. The study of K. 
Maresova (40) concluded that the development of 
the intracranial relations is more positive in patients 
who underwent gingivoperiosteoplasty compared 
to the patients who underwent bone grafting. The 
mandibular growth leads to the posterior rotation in 
the patients with bone graft. One of the studies of R. 
Hathaway (36) compared the craniofacial growth of 
two groups of patients – the fi rst group underwent 
primary bone grafting and the second without primary 
bone grafting. It was discovered that the patients of 
the fi rst group presented a more frequently maxillary 
retrusion and mandibular opening. The other study 
of R. Hathaway (38) compared arch dimensions of 
two groups - one with primary bone grafting and the 

other without primary bone grafting. He found no 
signifi cant difference for any arch dimension-length 
and width between the two groups. Of all cleft al-
veolus publications, one study that was performed 
by S. W. Rosenstein (39) was speaking about the 
advantages of results of primary bone grafting. The 
protocol includes early maxillary orthopaedics with 
primary bone grafting. Before lip repair, maxillary 
prosthesis is placed and later at 4 to 8 months a rib 
graft is placed across the alveolus. The study found 
a potential good maxillary growth and no signifi cant 
difference compared to the group that did not undergo 
the primary bone grafting.

Secondary bone grafting – usually is performed 
before permanent canine eruption and involves the 
grafting of autogenous cancellous bone from iliac 
crest. The advantages are that it minimizes the growth 
disturbances of the upper arch, and gives maxillary 
arch integrity with periodontal support for the teeth 
proximal to the cleft. Secondary bone grafting is now 
widely used and is considered a standard procedure 
for alveolar repair. Four studies examined the sec-
ondary bone grafting (3, 8, 35, 41). All of them were 
speaking about the comparison of two chirurgical 
protocols – Milan and Oslo. Milan’s protocol include 
lip, nose and soft palate repair at 4-6 months of age 
and hard palate repair with gingivoperiosteoplasty 
at 18-36 months of age. Oslo’s protocol includes lip 
and anterior palate closure by vomer fl ap at 3 months 
and soft palate closure at 18 months of age. The 
secondary bone grafting is performed at 8-11 years, 
before canine eruption. The results at 5 years of age 
showed no signifi cant differences cephalometrically 
between two groups and at 10 years of age there 
was a better outcome of the maxillary growth of the 
group with secondary bone grafting with less need for 
orthognathic surgery. The review for dentist of D. S. 
Precious (8) recommends the secondary bone grafting 
and concluded that the best timing of cleft alveolar 
bone grafting is early mixed dentition stage for the 
periodontal health improvement of the permanent 
erupting dentition.

Cleft lip repair
Usually the nose correction is performed si-

multaneously with lip repair. A primary lip repair is 
an important factor for symmetrical outcome of the 
nose. The reconstruction of perioral and perinasal 
muscles has been considered especially crucial to 
allow undisturbed development after surgery (21). 
Surgery of cheiloplasty is usually performed during 
the third – sixth month of life and there is not the big 
controversy of optimal timing as for the palate repair 
between hospitals. There are several techniques of 
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cheiloplasty. The most frequently used are: Rotation 
advancement by Millard, Triangular techniques (by 
Tennison with modifi cations), wave line closure by 
Pfeifer, lip closure by Delaire. The main difference of 
the lip repair techniques – Millard, Tennison, Pfeifer 
are the different line incisions. The Millard rotation 
advancement is probably the most widely used. The 
advantages are that this technique repairs a normal-
looking cupid's bow, where the minimal amount of 
tissue is removed. There are many adaptations and 
variations of this technique. The cheiloplasty by 
Delaire takes more attention to reconstruct different 
muscle groups and is called functional repair. There is 
a controversy in the literature if surgical repair of the 
lip could restrain the maxillary growth. Pressure from 
a tense upper lip might cause maxillary anterior teeth 
to become retroclined, usually resulting in an anterior 
cross bite situation (21). Although there is an agree-
ment that palate repair causes the maxillary growth 
disturbances. Six studies examined the techniques 
of lip repair and the infl uence on the maxilla growth 
(26, 42-46). The study of Yang Li (42) compared two 
groups: the fi rst group had at 9 months of age only 
labioplasty and the second group had both lip repair 
at 9 months and palate repair at 36 months of age. The 
results of this study showed that maxillary retrusion in 
both groups were identical. The study concluded that 
lip repair is the most important factor that restrains 
maxillary growth. The study of Yu-Fang Liao (26) 
compared two groups: the fi rst group with the lip 
and palate repair and the second group only with the 
lip repair. He concluded that palate repair restrains 
the development of the maxilla because he found 
that the fi rst group had a smaller maxillary length 
and an anteroposterior jaw relationship compared 
to the second group. The study of G. Schultes (44) 
compared midfacial growth of two groups: the fi rst 
group of patients with clefts of palate and the second 
group of patients with unilateral clefts of lip, palate 
and alveolus. The study concluded that the group of 
isolated clefts palate showed better cephalometric 
results. The group of unilateral clefts showed more 
retrognatic face with transverse asymmetries. The 
study of C. S. Huang (43) examined how lip repair 
affects the maxillary dental arch development and 
found that cheiloplasty by Millard could give continu-
ous pressure to the anterior maxillary arch. The study 
of R. Rullo (45) examined the effect on midfacial 
growth of Delaire’s cheilorhinoplasty. He underlined 
that the closure of the cleft lip could be responsible 
for maxillary retrusion and it was important to rebuild 
carefully the perilabial muscles to have the positive 
maxillary growth. The review for dentist of D. S. 
Precious (8) suggested the end of sixth month for 

the optimum timing of cheiloplasty, because early 
reconstruction of the lip inhibits the development of 
the premaxilla and reduces forward growth.

Discussion and Conclusion
The cleft lip and palate is one of the most com-

mon birth defects that needs long rehabilitation be-
tween birth and adulthood. The review speaks about 
the main surgical protocols and treatment strategies of 
the unilateral lip and palate clefts. It is discussed how 
surgery affects the midfacial skeletal growth (46-60). 
Studies agree that the palate repair is the main cause 
of the maxilla growth disturbances that inhibits basal 
maxilla to displace forward and to develope antero-
posteriory. The cleft palate closure inhibits normal 
sutural activity that tends to create a class 3 deformity. 
It can be concluded about the timing of palate repair 
in the unilateral clefts that most studies (fi ve out of ten 
studies that examine surgery protocols of palate repair 
by one or two stage) found no difference between one 
or two stage palate repair techniques for the midfacial 
growth. From the research, seven out of nine studies 
that examined delayed hard palate closure agree that, 
delayed hard palate repair has more positive effects 
on maxillary growth with smaller adverse effect 
than, that of early hard palate repair. Nevertheless 
good results delayed hard palate repair technique is 
abandoned by many hospital centres because of worse 
speech outcome. Despite wide variation in the timing 
of hard palate repair in current use, according to the 
survey of the euro cleft project, more than 90% of the 
201 registered centres complete hard palate closure 
before 3 years (4). The best technique of palate repair 
is diffi cult to conclude, because the research results 
are mixed by big controversies between the centres. 
From the 13 studies about the alveolar repair, fi ve 
spoke about the primary bone grafting. The three 
publications found that the primary bone grafting 
had more negative results on the skeletal growth. 
Four studies were about gingivoperiosteoplasty. All 
of them reported good facial growth results. Four 
studies examined the secondary bone grafting and all 
of them had better outcome of the maxillary growth 
with more positive results for intracranial relationship 
respect the gingivoperiosteoplasty. We can conclude 
that patients with secondary bone grafting in general 
have more positive intracranial relations. We advocate 
according to this study results the gingivoperiosteo-
plasty and secondary bone grafting for the alveolar 
cleft reconstruction to achieve function improvement 
and aesthetics. The six studies that analyzed lip repair 
agree that the best timing of lip repair is during third-
sixth month of life and that lip repair could have the 
negative infl uence on the maxillary growth. In our 
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point of view according to this study we conclude 
that the lip reconstruction can reduce the growth of 
the entire dentoalveolar segment and underdevelop-
ment of the premaxilla with the diffi culty to correct it 
later. We consider that to achieve the normal maxil-
lary growth, the orthodontic treatment is one of the 
most important factors as surgery, where the main 
goal is the attentive reconstruction of the palate, lip 
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and alveolus, which ensure a more regular develop-
ment of facial skeleton. This literature review can be 
useful to prepare dentists to recognize the functional 
and anatomic problems that create surgery of the 
unilateral clefts, to give more knowledge of the main 
surgical protocols and to explain the importance of the 
early treatment because of the existing dentoskeletal 
imbalance and facial asymmetry.

 Scheuer HA1, Höltje WJ, Hasund A, Pfeifer G. Prognosis 
of facial growth in patients with unilateral complete clefts 
of the lip, alveolus and palate. J Craniomaxillofac Surg 
2001;29:198-204.

 Liao YF, Prasad NK, Chiu YT, Yun C, Chen PK. Cleft size 
at the time of palate repair in complete unilateral cleft lip 
and palate as an indicator of maxillary growth. Int J Oral 
Maxillofac Surg 2010;39:956-61. 

 Meazzini MC, Donati V, Garattini G, Brusati R. Maxil-
lary growth impairment in cleft lip and palate patients: a 
simplifi ed approach in the search for a cause. J Craniofac 
Surg 2008;19:1302-7.

 Shaw WC, Semb G, Nelson P, Brattström V, Mølsted K, 
Prahl-Andersen B, et al. The Eurocleft project 1996-2000: 
overview. J Craniomaxillofac Surg 2001;29:131-40.

 Anastassov GE, Joos U. Comprehensive management of 
cleft lip and palate deformities. J Oral Maxillofac Surg 
2001;59:1062-75.

 Carstens MH. Functional matrix cleft repair: principles 
and techniques. Clin Plast Surg 2004;31:159-89.

 Molsted K. Treatment outcome in cleft lip and pal-
ate: issues and perspectives. Crit Rev Oral Biol Med 
1999;10:225-39.

 Precious DS, Goodday RH, Morrison AD, Davis BR. Cleft 
lip and palate: a review for dentists. J Can Dent Assoc 
2001;67:668-73.

 Yamanishi T, Nishio J, Sako M, Kohara H, Hirano Y, 
Yamanishi Y, et al. Early two-stage double opposing Z-
plasty or one-stage push-back palatoplasty: comparisons 
in maxillary development and speech outcome at 4 years 
of age. Ann Plast Surg 2011;66:148-53.

Liao YF, Yang IY, Wang R, Yun C, Huang CS. Two-stage 
palate repair with delayed hard palate closure is related 
to favorable maxillary growth in unilateral cleft lip and 
palate. Plast Reconstr Surg 2010;125:1503-10.

Stein S, Dunsche A, Gellrich NC, Härle F, Jonas I. One 
- or two-stage palate closure in patients with unilateral 
cleft lip and palate: comparing cephalometric and occlusal 
outcomes. Cleft Palate Craniofac J 2007;44:13-22.

Pradel W, Senf D, Mai R, Ludicke G, Eckelt U, Lauer G. 
One-stage palate repair improves speech outcome and 
early maxillary growth in patients with cleft lip and palate. 
J Physiol Pharmacol 2009;60 Suppl 8:37-41.

Gaggl A, Feichtinger M, Schultes G, Santler G, Pichl-
maier M, Mossböck R, et al. Cephalometric and occlusal 
outcome in adults with unilateral cleft lip, palate, and 
alveolus after two different surgical techniques. Cleft 
Palate Craniofac J 2003;40:249-55.

Corbo M, Dujardin T, de Maertelaer V, Malevez C, Gli-
neur R. Dentocraniofacial morphology of 21 patients with 
unilateral cleft lip and palate: a cephalometric study. Cleft 
Palate Craniofac J 2005;42:618-24.

Zemann W, Mossböck R, Kärcher H, Kozelj V. Sagittal 
growth of the facial skeleton of 6-year-old children with 
a complete unilateral cleft of lip, alveolus and palate 
treated with two different protocols. J Craniomaxillofac 

REFERENCES

Surg 2007;35:343-9. 
Zemann W, Kärcher H, Drevenšek M, Koželj V. Sagittal 

maxillary growth in children with unilateral cleft of the lip, 
alveolus and palate at the age of 10 years: an intercentre 
comparison. J Craniomaxillofac Surg 2011;39:469-74. 

Daskalogiannakis J, Dijkman GE, Kuijpers-Jagtman AM, 
Ross RB. Comparison of facial morphology in two popula-
tions with complete unilateral cleft lip and palate from two 
different centres. Cleft Palate Craniofac J 2006;43:471-6.

Prasad CN, Marsh JL, Long RE Jr, Galic M, Huebener 
DV, Bresina SJ, et al. Quantitative 3D maxillary arch 
evaluation of two different infant managements for 
unilateral cleft lip and palate. Cleft Palate Craniofac J 
2000;37:562-70. 

Liao YF, Cole TJ, Mars M. Hard palate repair timing and 
facial growth in unilateral cleft lip and palate: a longi-
tudinal study. Cleft Palate Craniofac J 2006;43:547-56. 

Nollet PJ, Katsaros C, Huyskens RW, Borstlap WA, 
Bronkhorst EM, Kuijpers-Jagtman AM. Cephalometric 
evaluation of long-term craniofacial development in uni-
lateral cleft lip and palate patients treated with delayed 
hard palate closure. J Oral Maxillofac Surg 2008;37:123-
30. 

Friede H, Priede D, Möller M, Maulina I, Lilja J, Barkane 
B. Comparisons of facial growth in patients with unilateral 
cleft lip and palate treated by different regimens for two-
stage palatal repair. Scand J Plast Reconstr Surg Hand 
Surg190. 1999;33:73-81

Velemínská J, Müllerová Z. Development of intracranial 
relations in patients aged 10 to 18 years with clefts of 
the lip and palate, using cluster analysis. Acta Chir Plast 
2001;43:137-42. 

Kontos K, Friede H, Cintras H, Celso LB, Lilja J. Maxil-
lary development and dental occlusion in patients with 
unilateral cleft lip and palate after combined velar closure 
and lip-nose repair at different ages. Scand J Plast Recon-
str Hand Surg 2001;35:377-86.

Kulewicz M, Dudkiewicz Z. Craniofacial morphological 
outcome following treatment with three different surgical 
protocols for complete unilateral cleft lip and palate: a 
preliminary study. J Oral Maxillofac Surg 2010;39:122-8. 

Pigott RW, Albery EH, Hathorn IS, Atack NE, Williams 
A, Harland K, et.al. A comparison of three methods of 
repairing the hard palate. Cleft Palate Craniofacial J 
2002;39:383-91.

Liao YF, Mars M. Long-term effects of palate repair on 
craniofacial morphology in patients with unilateral cleft 
lip and palate. Cleft Palate Craniofacial J 2005;42:594-
600.

Choudhary S, Cadier MA, Shinn DL, Shekhar K, McDow-
all RA. Effect of Veau-Wardill-Kilner type of cleft palate 
repair on long-term midfacial growth. Plast Reconstr Surg 
2003;111:576-82. 

Gaukroger MJ, Noar JH, Sanders R, Semb G. A cephalo-
metric inter-centre comparison of growth in children with 
cleft lip and palate. J Orthod 2002;29:113-7. 



60 Stomatologija, Baltic Dental and Maxillofacial Journal, 2014, Vol. 16, No. 2

G. Farronato et al. REVIEWS

Farzaneh F, Lindman R, Becker M, Hansen K, Svensson 
H. Von Langenbeck procedures at 8 months or Wardill 
at 18 months for primary repair of cleft palate in adult 
Swedish patients with unilateral complete cleft lip and 
palate: a study of facial growth. Scand J Plast Reconstr 
Surg Hand Surg 2008;42:67-76. 

Velemínská J, Katina S, Smahel Z, Sedlácková M. Analy-
sis of facial skeleton shape in patients with complete 
unilateral cleft lip and palate: geometric morphometry. 
Acta Chir Plast 2006;48:26-32.

Richard B, Russell J, McMahon S, Pigott R. Results of 
randomized controlled trial of soft palate fi rst versus hard 
palate fi rst repair in unilateral complete cleft lip and palate. 
Cleft Palate Craniofacial J 2006;43:329-38. 

Losquadro WD, Tatum SA. Direct gingivoperiosteoplasty 
with palatoplasty. Facial Plast Surg 2007;23:140-5.

Manna F, Pensiero S, Clarich G, Guarneri GF, Parodi PC. 
Cleft lip and palate: current status from the literature and 
our experience. J Craniofac Surg 2009;20:1383-7. 

McHeik JN, Sfalli P, Bondonny JM, Levard G. Early 
repair for infants with cleft lip and nose. Int J Pediatr 
Otorhinolaryngol 2006;70:1785-90.

Meazzini MC, Rossetti G, Garattini G, Semb G, Brusati 
R. Early secondary gingivo-alveolo-plasty in the treatment 
of unilateral cleft lip and palate patients: years experience. 
J Craniomaxillofac Surg 2010;38:185-91.

Hathaway RR, Eppley BL, Nelson CL, Sadove AM. 
Primary alveolar cleft bone grafting in unilateral cleft lip 
and palate: craniofacial form at age 8. J Craniomaxillofac 
Surg 1999;10:68-72. 

Sameshima GT, Smahel Z.Source. Facial growth in adult-
hood after primary periosteoplasty or primary bone graft-
ing in UCLP. Cleft Palate Craniofac J 2000;37:379-84.

Hathaway RR, Eppley BL, Hennon DK, Nelson CL, Sa-
dove AM. Primary alveolar cleft bone grafting in unilateral 
cleft lip and palate: arch dimensions at age 8. J Craniofac 
Surg 1999;10:58-67.

Rosenstein SW, Grasseschi M, Dado DV. A long-term 
retrospective outcome assessment of facial growth, sec-
ondary surgical need, and maxillary lateral incisor status 
in a surgical-orthodontic protocol for complete clefts. 
Plast Reconstr Surg 2003;111:1-13.

Maresová K, Velemínská J, Müllerová Z. The develop-
ment of intracranial relations in patients with complete 
unilateral cleft lip and palate in relation surgery method 
and gender aspect. Acta Chir Plast 2004;46:89-94.

Meazzini MC, Giussani G, Morabito A, Semb G, Garattini 
G, Brusati R. A cephalometric intercenter comparison of 
patients with unilateral cleft lip and palate: analysis at 5 
and 10 years of age and long term. Cleft Palate Craniofac 
J 2008;45:654-60. 

Li Y, Shi B, Song QG, Zuo H, Zheng Q. Effects of lip 
repair on maxillary growth and facial soft tissue de-
velopment in patients with a complete unilateral cleft 
of lip, alveolus and palate. J Craniomaxillofac Surg 
2006;34:355-61.

Huang CS, Wang WI, Liou EJ, Chen YR, Chen PK, 

Noordhoff MS. Effects of cheiloplasty on maxillary 
dental arch development in infants with unilateral 
complete cleft lip and palate. Cleft Palate Craniofac J 
2002;39:513-6.

Schultes G, Gaggl A, Kärcher H. A comparison of growth 
impairment and orthodontic results in adult patients with 
clefts of palate and unilateral clefts of lip, palate and al-
veolus. Br J Oral Maxillofac Surg 2000;38:26-32.

Rullo R, Laino G, Cataneo M, Mazzarella N, Festa VM, 
fernando Gombos. The effect of Delaire cheilorhinoplasty 
on midfacial growth in patients with unilateral cleft lip 
and palate. Eur J Orthod 2009;31:64-7. 

Farmand M. Lip repair techniques and their infl uence on 
the nose. Facial Plast Surg 2002;18:155-64.

Farronato G, Carletti V, Maspero C, Farronato D, Giannini 
L, Bellintani C. Craniofacial growth in children affected 
by juvenile idiopathic arthritis involving the temporo-
mandibular joint: functional therapy management. J Clin 
Pediatr Dent 2009;33:351-7.

Cascone P, Arangio P, Ramieri V, Foresta E. Cleft lip and 
palate: Technical strategies for the primary palatoplasty. 
J Craniofac Surg 2008;19:1343-7.

Kuijpers-Jagtman AM. The orthodontist, an essential 
partner in CLP treatment. B-ENT 2006;2 Suppl 4:57-62.

Zhou J, Duan Y, Yu X, Xu F, Li R. [Determinations and 
analysis of masticatory performance in unilateral cleft lip 
and palate]. Hus Xi Kou Qiang Yi Xue Za Zhi 2000;18:346-
8. [Article in Chinese]

Stoll C, Opitz C, Bauer S, Petzold D. The soft-tissue facial 
profi le of patients with unilateral clefts of the lip, alveolus, 
and palate compared with healthy adults. J Orofac Orthop 
2002;63:179-89. 

Farronato G, Maspero C, Farronato D, Gioventù S. Ortho-
dontic treatment in a patient with cleidocranial dysostosis. 
Angle Orthod 2009;79:178-85.

Scheuer HA, Höltje WJ, Hasund A, Pfeifer G. Prognosis 
of facial growth in patients with unilateral complete clefts 
of the lip, alveolus and palate. J Craniomaxillofac Surg 
2001;29:198-204. 

Silva Filho OG, Calvano F, Assunção AG, Cavassan AO. 
Craniofacial morphology in children with complete uni-
lateral cleft lip and palate: a comparison of two surgical 
protocols. Angle Orthod 2001;71:274-84.

Bergman RT. Cephalometric soft tissue facial analysis. Am 
J Orthod Dentofacial Orthop 1999;116:373-89.

Farronato G, Grillo ME, Giannini L, Farronato D, Maspero 
C. Long term results of early condylar fracture correction: 
case report. Dent Traumatol 2009;25:37-42.

Friede H. Growth sites and growth mechanisms at risk in 
cleft lip and palate. Acta Odontol Scand 1998;56:346-51.

Farronato G, Cannalire P, Martinelli G, et al. Cleft lip and/
or palate: review. Minerva Stomatol 2014;63(4):111-26. 

Agrawal K. Cleft palate repair and variations. Indian J 
Plast Surg 2009;42 Suppl:S102-9.

Liao YF, Mars M. Hard palate repair timing and facial 
growth in cleft lip and palate: a systematic review. Cleft 
Palate Craniofac J 2006;43:563-70.

Received: 15 04 2013
Accepted for publishing:  21 03 2014


