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A B S T R A C T

Introduction: There is inconsistent clinical presentation of rare orofacial clefts, and its low number has resulted in 
most studies on rare craniofacial clefts to be retrospective in nature, with significant amount published as case reports. 
Objectives: To study the pattern, challenges, and management of rare craniofacial clefts in a Nigerian population. 
Material and methods: This is a retrospective observational study of patients with rare facial clefts, who visited 
private health institutions between January 2009 and August 2018. Data retrieved was analyzed using statistical 
package for social sciences (SPSS), version 16 (SPSS Inc., Chicago, IL, USA). 
Results: Of the 899 patients who presented with orofacial clefts within the reviewed period, a total of 20 patients 
had rare facial clefts, with typical to rare craniofacial cleft ratio of 46.3 : 1. The prevalence rate of rare craniofacial 
cleft was 22.2 per 1,000 cases. Age of patients ranged from 0.04 to 37.00 years, with median age of 3.50 ± 36.96 years. 
There were 10 males and 10 females, with male to female ratio of 1 : 1. Tessier number 0 had the highest frequency 
(n = 9, 36.0%), followed by Tessier number 7 (n = 3, 12.0%) and 2 (n = 3, 12.0%). Repair was achieved using local 
tissue advancement and direct closure techniques under general anesthesia in 10 patients and local anesthesia in  
6 patients. Coloboma of the eyelid was the most common abnormality noted. 
Conclusions: The prevalence of rare craniofacial clefts is low in this environment and Tessier 0 cleft is the com-
monest type seen. Treatment is generally challenging due to inadequate manpower.  
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INTRODUCTION

Human face is composed of all tissue types (epithe-
lial, connective, neural, vascular, and osseous tissues), 
and its embryological development involves complex 

interactions both at the macroscopic and molecular lev-
els. Any disturbance in these complex interactions may 
result in abnormal tissue development. Because orofacial 
structures are important for aesthetics and functions, ab-
normal orofacial tissue development can be associated 
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Nigeria observed in patients treated in private health  
facilities that offers free cleft surgeries, and to highlight 
the challenges of management. 

MATERIAL AND METHODS 

All craniofacial clefts cases seen in two private spe-
cialist health facilities (795 cases between January 2000 
and September 2018; 105 cases between November 2015 
and September 2018) were reviewed for cases with rare 
craniofacial clefts. Craniofacial cleft repair was per-
formed (free of charge) in these two private health facil-
ities with partial support from Smile Train. Information 
retrieved from patients’ case-notes and operating theatre 
records included age, sex, clefts risk factors, type of cleft, 
clinical features, abnormalities associated, and surgery. 
A  rare craniofacial cleft was classified based on Tessier 
classification. None of the patients had computed tomo-
graphy (CT) scan performed. Data retrieved was sub-
jected to statistical analysis involving frequencies (count, 
percent), rates of central tendency (mean), and measures 
of dispersion (standard deviation) using statistical pack-
age for social sciences (SPSS), version 16 (SPSS Inc.,  
Chicago, IL, USA). Findings from this descriptive statis-
tics were characterized in the form of tables and charts. 

RESULTS 

AGE/SEX DISTRIBUTION AND RISK FACTORS 

A total of 899 patients presented with a cleft of the 
orofacial region and of these, 20 patients had rare cra-
niofacial clefts (based on a  Tessier classification), with 
typical to rare craniofacial cleft ratio of 46.3 : 1. Two other 
patients presented with simple clefts with congenital fa-
cial tumors and were excluded from the study, because 
they did not fit into the Tessier classification. The prev-
alence rate of rare craniofacial cleft was 22.2 per 1,000 
cases. There were 10 males and 10 females, with male 
to female ratio of 1 : 1. Age of the patients ranged from  
0.04 to 37.00 years, with median age of  3.50 ± 36.96 
years. There were not known associated risk factors for 
craniofacial clefts in any of the 20 patients studied. 

TESSIER CLEFTS AND LOCATION 

Rare craniofacial clefts were located in the  right 
(n = 7, 35.00%) and median (n = 10, 50.00%) facial re-
gions, while 3 cases (15.00%) were bilateral. There were  
25 Tessier clefts (Figure 1) noted in 20 patients studied, 
with Tessier number 0 (n = 9, 36.0%) been the most fre-
quent, followed by Tessier number 7 (n = 3, 12.0%) and  
2 (n = 3, 12.0%). Of the 20 patients studied, the distri-
bution of Tessier clefts was facial in 16 cases, cranial in 
2 cases, and both facial and cranial in 2 cases. Although 

with severe aesthetic, functional, and psychological com-
plications. Orofacial cleft is the most common congeni-
tal anomaly seen worldwide, with its incidence varying 
among different reports. Presently, organizations, such 
as Smile Train and Operation Smile, support free cleft 
surgeries all over the world because of the burden of this 
disease in addition to cultural practices that promote 
stigmatization of cleft patients and their families. 

Both genetic and environmental factors have been im-
plicated in its etiology. Genetic influence is noted in many 
syndromes that have craniofacial cleft as a part of  their 
phenotype, and these genetic anomalies involve chromo-
somal rearrangements, such as trisomies, duplications, 
deletions, micro-deletions, or cryptic rearrangements [1]. 
Environmental factors associated with craniofacial cleft 
include radiation exposure, maternal infection, maternal 
metabolic imbalances, drugs, and chemicals [2]. 

Clinical presentation of craniofacial cleft is inconsis-
tent, and it can appear as usual or common simple de-
fects of the lip, alveolus, nose, or palate. However, in some  
cases, it may present as rare craniofacial clefts with vary-
ing degree of severity. These rare cases can present a great 
challenge to a surgeon. The reported incidence of cranio-
facial cleft is 1.43 to 4.85 per 100,000 live births [3]. 

Rare and complex craniofacial clefts have been diversely 
classified, and each of these classifications has its merits and 
drawbacks. No single classification accurately describes all 
the different types of craniofacial cleft [4]. Classifications 
of  rare craniofacial clefts are defined by the  American 
Association of Cleft Palate Rehabilitation, Boo-Chai, De-
Meyer, Karfik, Van der Meulen, Tessier, Fearon, and Ban-
galore classifications. However, the Tessier classification is 
the most widely accepted because it incorporates the un-
derlying skeletal defect, relates the cleft to neighboring de-
formities, and is treatment-oriented; although, it does not 
associate the defect with embryological development and 
rare craniofacial clefts occurring in a discontinuous line. 

Patients with craniofacial cleft may require series 
of treatment from the time of birth to adulthood [5], and 
the  timing for initial surgery varies among centers all 
over the world. This is influenced by the type of orofacial 
cleft, presence of  other congenital anomalies, availabil-
ity of medical facilities, surgeons’ skills, and preferences 
among other factors. However, the treatment of a cranio-
facial cleft should be initiated soon after birth and contin-
ued up to adulthood, and should involve interdisciplin-
ary team approach whenever feasible [6]. Limited studies 
have provided answers to the pattern of rare craniofacial 
clefts in a Nigerian population. This study will allow for 
comparison with studies from different parts of the world, 
highlighting peculiarities in this environment. 

OBJECTIVES 

The aim of the present study was to describe the pat-
tern of  rare craniofacial clefts in a particular region of 
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three patients presented with more than one type of Tes-
sier clefts, there were only two cases of north- and south-
bound Tessier clefts (0-14 and 1-13) co-existing together. 

CLINICAL FEATURES AND CORRELATED 
ABNORMALITIES 

Clinical features and correlated abnormalities are 
presented in Table 1 and of these, ocular manifestations 
had the highest frequency. In all the patients reviewed, 
no systemic abnormalities were found clinically, and no 
imaging modalities were used. 

ANESTHETIC TECHNIQUE AND SURGICAL PROCEDURE 

A total of 16 (80.0%) patients had surgical repair and 
these were performed under local anesthesia (2% xylo caine 
+ 1 : 80,0000 adrenaline) without sedation in 6 (37.5%) 
cases and general anesthesia in the remaining 10 (62.5%) 
patients. All the 16 patients treated had only soft tissue pro-
cedures, which mainly involved the use of local advance-
ment flaps and direct closure of the defect, and resulted in 
fairly acceptable outcomes (Figures 2A-C). The direct clo-
sure involved refreshment of the edges of the defect, with 
primary closure with or without upper sulcular incision 
in the case of the lip. In wider defects, as seen for example 
in Tessier number 2 and 3, subperiosteal dissection up to 
zygomatic bone is undertaken to achieve primary closure. 

The remaining four (20%) patients were not treated 
due to complexity of cases and death. Although no rat-
ing scale was used in assessing patients’ level of satisfac-
tion during follow-up, they were satisfied with the out-
comes of the procedures. 

DISCUSSION 

Craniofacial cleft is a term describing a defect of either 
cranial or facial skeleton, or a  combination of  both, in 
addition to the overlying soft tissue envelope. They can 
be typical (common) or atypical, with typical craniofacial 
clefts (cleft lip and palate) being more common than the 
atypical craniofacial clefts [7]. Because of  their uncom-
mon occurrence, atypical craniofacial clefts are also re-
ferred to as rare craniofacial clefts, and they may present 
with tissue deficiency or excess. 

A prevalence rate of 22.2 per 1,000 cases reported in 
this study is lower than in previous reports [8, 9], which 
can be related to the difference in patient selection, study 
period, or definition of at-risk group. For example, the 
use of computed tomography in some studies may have 
increased the  number of  Tessier cleft diagnosed. This 
difference in rate of  rare craniofacial clefts might also 
reflect the regional variation of diseases. Moreover, cul-
tural practices encouraging infanticide can contribute to 
disparity in rates. Generally, the reported incidence rate 
of  rare craniofacial clefts in the  literature vary, ranging 
from 1.4 to 4.9 per 100,000 live births as reported by Bo-
din et al. [3], while Fijałkowska and Antoszewski [10] de-
scribed an incidence rate of 4.95 per 100,000 live births. 

The present study revealed no gender predilection in 
the occurrence of rare craniofacial cleft, which is consis-
tent with previous studies [8, 9, 11]. However, some re-
searchers reported a male predominance [10, 12]. It may 
be that certain types of Tessier clefts tend to show gender 
predilection [11, 12]. 

The wide variation in age of the investigated patients 
was similar to findings from African studies [8, 11], which 
was in contrast with other reports where most patients 
presented less than 2 years [10, 12]. Delayed presentation 

FIGURE 1. Distribution of Tessier cleft in the 20 studied 
patients
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TABLE 1. Associated abnormalities observed among pa-
tients with rare craniofacial clefts 

Anomaly Frequency

Ocular

Orbital dystopia 3

Eyelid coloboma 5

Epibulbar dermoid 1

Facial

Hemifacial maxillary hypoplasia 2

Nasal teratoma 1

Unilateral cleft lip 1

Cleft of alveolus 2

Bilateral cleft lip 1

Cleft palate 1

Preauricular sinus 1

Cranial

Encephalocele 2

Orthopedic

Amniotic constriction band of arm 1

Amputation of toes 1

Total 22
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in our environment remains a challenge to achieve opti-
mal care, which is partly due to religious, socio-cultural, 
and economic factors. This highlights the  need for in-
creased awareness campaign and funding to support free 
surgical treatment. 

Both genetic and environmental factors have been im-
plicated in the etiology of rare craniofacial cleft. In terms 
of  genetic predisposition, it has been observed in over  
300 syndromes that craniofacial clefts create a  part of 
the phenotype, with Mendelian inheritance of alleles at 
a single genetic locus accounting for about half of these 
cases. Furthermore, craniofacial cleft has been noted in 
several conditions with chromosomal rearrangements, 
such as trisomies, duplications, deletions, micro-dele-
tions, or cryptic rearrangements [1]. Contributing envi-
ronmental factors include radiation exposure, maternal 
infection, maternal metabolic imbalances, and drugs/

chemicals [2]. In our study, none of the 20 patients had 
any known risk factors. Similarly, although studies have 
shown a common etiological factor for non-syndromic 
cleft lip, and/or plate and cancers, there is no evidence 
of increased cancer risk in patients with cleft or their 
first-degree relatives [13, 14]. 

Findings from different studies have demonstrated 
that certain Tessier clefts occur commonly than others. In 
the present study, Tessier number 0 cleft had the highest 
frequency of occurrence among the investigated patients. 
Moreover, Tessier number 0 has been reported [9, 11, 15] 
as the  commonest type of  rare craniofacial clefts. Oth-
er studies reported a  preponderance of  Tessier number  
1 and 6 clefts [8, 10], respectively. Analysis of both large 
and small series of studies on rare craniofacial clefts could 
assist in obtaining the actual picture of the frequency of 
occurrence of the different types of Tessier clefts. 

FIGURE 2. Fairly acceptable results in repair of Tessier 
number 2. A) Pre-operative frontal view with associated 
amniotic band of left arm. B) Immediate post-operative 
view. C) The 2-month outcomes review
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Rare craniofacial clefts may occur separately or in as-
sociation with common craniofacial clefts, and may show 
a syndromic or non-syndromic pattern. Only one of the 
patients in the present study had an associated syndrome, 
i.e., amniotic band syndrome. Disorders associated with 
rare craniofacial clefts include Treacher-Collins and 
Gardner’s syndromes, and hemifacial microsomia. In 
a review of 66 craniofacial clefts [11], half of the patients 
were observed to have associated syndrome, of  which 
holopro sencephaly was the  most common disorder. 
However, other studies [8, 10], reported no associated 
syndromes. 

Rare craniofacial clefts may be associated with local 
(head/neck) and systemic anomalies, including anoph-
thalmia, choanal atresia, absence of  the  lacrimal system, 
maxillary hypoplasia, polydontia, and cardiovascular 
(such as quadricuspid aortic valve and single coronary 
artery) and renal defects (e.g. solitary kidney) [12, 16]. 
Ocular abnormalities were the most common anomalies 
in the present study, and this was similar to previous re-
ports [8, 12]. The association of clefts generally with other 
systemic irregularities underlines the  need for adequate 
preoperative assessment, especially by pediatricians and 
other specialists. This would ensure safe anesthesia and 
avoidance of preventable complications, such as blindness. 

Currently, different imaging modalities are available, 
enabling diagnosis and surgical planning, and include 
three-dimensional ultrasound, plain radiography, com-
puted tomography, and magnetic resonance imaging. 
Three-dimensional ultrasound and fetal magnetic res-
onance imaging are useful in prenatal diagnosis of rare 
craniofacial clefts, which facilitate parental counseling, 
early postnatal intervention, or in some severe cases, 
a  possible termination of  pregnancy [17]. However, 
plain radiography is less satisfactory for patient’s evalu-
ation. In the present study, imaging modalities were not 
used in the reviewed patients, which was principally re-
lated to the inability of these patients to afford the cost, 
since they were usually of a low socio-economic class. 

The treatment of rare craniofacial clefts involves a se-
ries of staged complex surgeries, performed from child-
hood to adulthood, and depending on the nature of de-
formity. Wherever feasible, a multidisciplinary approach 
should be implemented involving maxillofacial sur-
geon (or plastic surgeon), neurosurgeon, ophthalmolo-
gist, and orthodontist. A multidisciplinary approach is  
usually difficult in this environment, due to paucity 
of  specialists and limited funding. It has been recom-
mended that surgical correction of  soft tissue defects 
should be undertaken within one year of  a  child life, 
revision surgeries around four years, while skeletal de-
formities should be performed above the age of sixteen 
[18]. However, the treatment should be individualized, 
depending on the  presentation [10]. For example, in 
some patients, corneal protection surgery can be of the 
initial priority. Moreover, in this environment, patients 
with Tessier clefts may present to the hospital late in ad-

olescence or adulthood, due to unawareness of free cleft 
surgical programs. 

Soft tissue procedures include direct closure, use of 
local flaps or expanded tissues, and microvascular soft 
tissues transfer [8, 12, 19, 20], using Tessier, modified 
Tessier, and Kawamoto techniques. In the present study, 
the direct closure and use of  local flaps were utilized. 
Skeletal procedures, which might be required in patients 
with rare craniofacial clefts involve bone grafting (us-
ing calvaria, rib, or iliac bone), distraction osteoge nesis, 
and Le Fort osteotomy [12, 21, 22]. In the present study, 
no patient received a skeletal surgical procedure, which 
was due to loss to follow-up after soft tissue procedures. 
Therefore, long-term review of  these patients was ex-
tremely difficult. 

CONCLUSIONS 

Rare craniofacial clefts are uncommon in this envi-
ronment and the  treatment is negatively influenced by 
socio-cultural factors, lack of multidisciplinary approach 
due to shortage of specialists, and loss to follow-up re-
view. However, the use of local tissue advancement and 
direct closure enable to achieve fairly acceptable results. 
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