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REVIEW

Abstract. Cleft lip with or without cleft palate is the most common congenital malformation 
of the head and neck. Children with cleft anomalies may experience a multitude of physical 
and developmental challenges. Psychosocial and emotional concerns of the patients and 

or palate requires an interdisciplinary team. This article describes epidemiology, embryo-
logical developmental processes, known environmental and genetic risk factors, and their 
interaction, the assessment and current treatment recommendations for children born with 

clinical outcomes and complications. Throughout the discussion, we share our experience 
and identify areas for future study with the focus on cleft palate management.
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INTRODUCTION 

Orofacial cleft anomalies (OCA) represent a 
heterogeneous group of disorders a
the craniofacial area. They may be unilateral 

These defects arise in about 1-7 per 1000 live births 

-
tion can lead to long-lasting adverse outcomes for 

multidisciplinary care from birth to adulthood. The 
guidelines for comprehensive care recommend team 

-

-

Services and treatment protocols for the manage-

di
countries. Various registries of clinical outcomes have 

a networking initiative funded by the European Union 
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in the late 1990s reached a consensus on a set of 

through the interaction of regional cooperatives such 
as the Eurocran project. It is a prospective registry 
that enables critical assessment of various kinds of 

(www.eurocran.net).

The Eurocleft project helped to standardize not only 
the stages of surgical treatment but also the diagnostic 

results between the European centers were studied 

established with the collaboration of the non-

of Education and Science to create a register with 
a database of patients with facial anomalies. After 

the 
rights for the further development of this database 
and funded a new project to elaborate an Electronic 
Medical Record for Facial Anomalies (EMRFA). In 

-
-

RFA. The data from 500 cases have been collected 
from the electronic register. Our goal is to exploit this 

-
-
-

sessment and current treatment recommendations 
for children born with cleft lip and/or palate. We re-
view the commonly used surgical techniques for re-

-

identify areas for future study with the focus on cleft 
palate management.

EPIDEMIOLOGY

-

The average frequency of cleft lip with or without 

and southern Europe. Rates of isolated cleft palate 
were high in Canada and parts of northern Europe 

The incidence of congenital cleft palate in Europe is 

-

for cleft lip with or without cleft palate is about 2:1 

children with isolated cleft palate than for those with 

almost 4000 individuals with isolated cleft palate in 
-

Orofacial clefts can be unilateral or bilateral. Accord-
ing to the International Perinatal Database of Typi-

cases and 30.2% for anomalies of the lip and palate. 

-
itant malformations and with preserved intelligence. 
The most common additional anomalies are verte-

-
formations such as anencephaly and encephalocele 

-
fants with cleft lip and palate may often have con-
comitant abnormalities more than those with isolated 

observations: in the patients with cleft lip and palate 
less common concomitant abnormalities and/or de-
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velopmental delay were observed compared to cleft 
palate-only cases. 

Cleft lip and palate and isolated cleft palate are clas-

-
istry (EMRFA) the highest prevalence of cleft anoma-
lies was related to cleft lip and palate. Over 90% of 
cases in the country have been treated in the last 20 

-

ETIOLOGY AND GENETICS

has increased over the last decade with the develop-
ment of recombinant DNA technology. In more than 

been either mapped to a chromosome location or 

-
ing because they arise from complex polygenic inter-

-

-

-

most intensively investigated variants have been of 

The potential of research on the genetic basis of 

-
-

-

of attaching methyl groups to DNA to regulate gene 

a potential mediator of palatal development after a 

-
tion plays a central role in regulating palate develop-
ment and may serve as a future risk assessment and 
potential therapeutic goal in patients with orofacial 

-
rence risk to siblings is greater than that predicted 
by familial aggregation of environmental risk factors. 

and cleft palate alone are higher in the monozygotic 
than in dizygotic twins. The familial clustering and 

-
dominance of left-sided clefting and the male excess 
of cleft lip with or without cleft palate also suggest the 

de novo mutations with the pathological locus of 
-
-

tifactorial polygenic model of Falconer. According to 
-

bryos with inherited additive genes.

Polygenic inheritance is determined by the combined 

factors in a certain period of pregnancy. The most 

-

LIFESTYLE AND ENVIRONMENTAL RISK FACTORS

Accumulated epidemiological and experimental evi-
-

ences contribute to the risk of cleft lip and/or palate. 
Numerous maternal exposures during early pregnan-

-

associated with a higher likelihood of cleft lip with or 

Observational research also highlights the potential 
role of maternal nutritional status in orofacial devel-
opment. The use of multivitamin supplements dur-
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reported approximately a 25% decrease in the birth 
-

whether dietary or supplemental – remains debated. 
-

cation with folic acid has been compulsory since the 

-
lar trends have not been documented in countries 

-
tions have been reported in the USA but not consis-

can produce isolated cleft palate and additional mal-

mothers of children with various forms of clefting in 
the Netherlands were found to have lower erythro-

-

retinoid medications is known to cause severe cra-

intake from dietary sources is less straightforward. 
Several commonly used anticonvulsants – including 

-
-

ies have also reported positive associations between 
maternal corticosteroid use during pregnancy and 

DEVELOPMENTAL PATHOGENESIS

Formation of the lip and palate is a complex devel-
opmental sequence requiring precise coordination 

apoptosis. Neural crest cells migrate into the cranio-
-

the frontonasal prominence and the paired maxillary 
and mandibular processes surrounding the early oral 
cavity. As nasal placodes appear toward the end of 

prominence is divided into the medial and lateral na-
sal processes.

-
sion of the medial nasal processes with each other 
and with the maxillary processes leads to the forma-
tion of the upper lip and the primary palate. During 

surge in cellular proliferation that makes it particularly 

this stage may interfere with normal fusion events 

Secondary palate development begins visibly dur-

shelves extend vertically alongside the developing 
tongue from the maxillary processes. In the seventh 

-
ing to create the midline epithelial seam. This seam 

further into the osseous components of the hard pal-
ate and the muscular structures of the soft palate. 

unites with both the primary palate and the nasal 

the tenth week. This process ultimately separates the 
-

Because the lip/primary palate and the secondary 

generally categorized into cleft lip with or without cleft 

-
ported by genetic observations showing that the two 
phenotypes do not usually co-occur within the same 
families. Integration of human genetic data with ex-
perimental developmental studies has greatly ad-
vanced the understanding of the mechanisms guid-
ing normal facial morphogenesis and the pathways 
disrupted in these cleft types.

CLASSIFICATION

-
pending on the clinical form and anatomical features. 

the location of the cleft relative to the alveolar pro-
-

surgeons: group I – prealveolar cleft – cleft lip with 

group II – postalveolar cleft – degrees of involvement 

Clefts from the groups I and II could be reported in 
the same subject if there was no involvement of the 
alveolar ridge. There is no opportunity to report a cleft 
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-

them to group III. They also suggested this is the best 
place for a cleft of the palate and alveolar process 
without lip involvement. Another problem inherent in 
this form of numbered system is the tendency of us-
ers to revert to reporting just numbers.

and the lip and alveolar ridge on both sides. 

-
veolar process without palatal clefts using this system.

-

and (4) rare atypical clefts.

-

groups depending on whether they are prepalatine 

-

-
tions according to the severity and preoperative risk.

-
cation system for cleft lip and palate: (A) incomplete 

-
-

for preoperative severity and postoperative defects 

Table 1. Preoperative severity groups

Groups Nose–lip
(ASL)

Palate
(ASP)

Overall
(OASC)

Mild 1-3 1-3 1-4
Average 4-6 4-10 5-12
Severe 7-11 11-13 13-21

Very severe 12-16 14-16 22-32

-

ASC = overall assessment of the severity of the cleft deformity.

This scoring system is integrated into the EMRFA 
and calculated automatically by the platform.

SURGICAL MANAGEMENT 

-
-

was described in 1859. The edges of the cleft are 
adapted to each other by creating bipedicular muco-

defect relieving incisions extend to the alveolar por-
tion of the cleft. The nasal and oral mucoperiosteal 

-
beck technique include restoration of the m. levator 

to lengthen the palate. A common consequence of 
-

-
fests as nasal speech (hypernasality) and/or nasal 

Fig. 1.
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hard palate clefts (Fig. 2).

The V-Y incision provides more length of the palate 
-

-

additional incisions connecting the lateral ones with 
-

Another technique for cleft palate repair was devel-

Furlow technique is used in combination with the von 

-

elongation of the palate and proper repositioning of 

dissect a large part of the mucoperiosteal layer which 
is less traumatic for patients. Other advantages are 
normal speech development and low risk of maxil-

involve multiple interventions to achieve speech im-
-

current treatment approach is multidisciplinary and 

-

the individuals.

was used for surgical cleft repair. In addition to ret-

of 6 years using the Wardill–Kilner palatoplasty. Ear-
lier palate surgery with the elevation of mucoperios-

From 1996 to 2010 the surgical team in the Depart-
-

nasal layer and the same muscular repair as in the 

with other techniques is the transverse section of the 
already restored nasal layer. Bilateral hamulutomy 
is not always applied. The surgical correction is per-

used his own technique with minimal incisions for 
-

the technique can be successful in the incidence of 
-

growth are of major importance.

restoration of the nasal layer with the available nasal 

is precisely dissected by the muscles and bone of 
the palate. This allows the formation of a nasal layer 

-

scarring and retraction of the vomer and nasal airway 

followed by a transverse incision of the already re-
stored nasal layer at the border of the hard and soft 
palate. This stage is the most important and distin-

Fig. 2. Palatoplasty by Veau–Wardill–Kilner technique (1937)
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operative technique for correction of congenital cleft 
palate. This step allows intraoperative lengthening of 
the soft palate and is one of the main factors for fa-
vorable speech outcomes (Fig. 3).

Fig. 3. Transverse incision of the restored nasal layer with 
lengthening and elevation of the palate.

The evaluating system of postoperative results was 
proposed by us. It is cited and used by other authors 
in their research. 

-

-

is awarded. A sum of points on the scale determines 

presented in Table 2. The absence of postoperative 

surgical preoperative severity cannot be a prognostic 
-

-

but the paramount principle for optimal care in facial 
anomalies is the follow-up of the patients through 

only the surgical outcome. 

Table 2. Degrees of postoperative outcome

Groups Lip–Nose 
(LRE)

Palate 
(PRE)

Total 
(ORE)

Excellent 0-1.5 0-1.5 0-2
Very good 2-3.5 2-5 2.5-6.5
Medium 4-5.5 5.5-7 7-10

Bad 6-8 7.5-8 10.5-16
Very bad > 8.5 > 8.5 > 16.5

CONCLUSIONS

treatment) to ensure excellent results with optimal 
number of surgery procedures and comprehensive 
care. We are still witnessing cases of permanent dis-

-
thology of the cleft palate allowed us to change our 
behavior in clinical forms with a smaller cleft width 
so that surgery is less traumatic. We set out to study 

speech outcomes in our classic technique compared 

-
troducing standardized speech and orthodontic diag-
nostics under international standards. This analysis 
could help us to measure the percentage of all clefts 

-
illofacial development? This assessment will stan-
dardize diagnostic protocols in speech therapy and 

information about the speech outcomes and dental 
results of patients with cleft palate operated in the 
last 20 years in Bulgaria.
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