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Abstract 
Apert syndrome, also known as acrocephalosyndactyly, is one of the causes of craniofacial syn-
drome or deformity. It is a rare congenital disorder characterized by premature fusion of cranial 
sutures (craniosynostosis), malformation of skull, hands, face and feet. This congenital deformity 
has incidence of 1/50,000 to 1/80,000 live births and is an autosomal dominant in inheritance. 
Apert syndrome, fibroblast growth factor receptor 2 (FGFR2) and the missense substitution muta-
tions occur at adjacent amino acids (i.e. Ser252Trp, Ser 252Phe, Pro253Arg) between the second 
and third extra cellular immunoglobulin domain of FGFR2, which maps to chromosome bands 
10q26. Increased paternal age has been implicated in the development of Apert syndrome. The 
syndrome has to be thoroughly evaluated as early definitive diagnosis is important in order to 
distinguish Apert syndrome from other forms of craniosynostosis like Carpenter syndrome, 
Crouzon disease, Pfeiffer and Saethre-Chotzen syndrome. It is generally accepted that manage-
ment of Apert syndrome is multidisciplinary in approach, which should compose of neonatologists, 
neurosurgeons, craniofacial surgeons, plastic surgeons, otolaryngologists, orthodontists, ortho-
paedic surgeons, ophthalmologists, radiologists, geneticists, clinical psychologists and speech and 
language pathologists for the effective management of this condition. Early diagnosis and treat-
ment is important because Apert syndrome when treated early has good prognosis in adult life. 
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1. Introduction 
Apert syndrome, also known as Acrocephalosyndactyly, is a rarecongenital malformation characterized by pre-
mature fusion of the cranial sutures (craniosynostosis), malformations of the skull, hands, face and feet [1]-[3]. 
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Apert syndrome was described by Dr Eugene Charles Apert, a French Physician in 1906, in nine people who 
shared similar attributes and characteristics, and was classified into three types depending on the extent and area 
overwhelmingly involved [1]. It has been described as a branchial arch syndrome, affecting the first branchial 
(orpharyngeal) arch, the precursor of the maxilla and mandible [4] [5].  

Linguistically “acro” is a Greek word for “peak” referring to a “peaked” head that is common in the syndrome. 
“Cephalo”, also a Greek, is a combining form meaning “head”. “Syndactyly” refers to webbing of fingers and 
toes [4]. Embryologically, the hands and feet have selective cell that die, called selective cell death or apoptosis, 
causing separation of digits, however, in acrocephalosyndactyly selective cell death fail to occur and the skin 
and rarely bone between the fingers and toes fuses [6]. 

The inheritance of Apert syndrome is usually autosomal dominant, but sporadic cases have been reported and 
probably represent new mutations. Sporadic transmission indicates that a family may have a child with Apert 
syndrome when no other member of the family is affected. The recurrence risk of having another child with 
Apert syndrome for two unaffected parents is negligible. However, there is a higher mutation rate in males be-
cause the germ-cell divisions in males are greater than those in females. Hence the mutation rates increase with 
advanced paternal age [7]. Apert syndrome is caused by mutations in a gene called fibroblast growth factor re-
ceptor two which is located on chromosome 10 [8] [9]. 

The incidence of infants born with Apert syndrome ranges between 1 in 50,000 to 80,000 live births in the 
over world [7]. This rare clinical abnormality has to be differentiated from other craniofacial syndromes such as 
Carpenter syndrome (cloverleaf skull deformity), Crouzon disease (craniofacial dysostosis), Pfeiffer syndrome 
and Seathre-Chotzen syndrome [1]. 

This case study is reported here in order to remind clinician especially the neonatologists who are first con-
fronted with such congenital abnormality that, this inherited condition, even though is rare as it thought to be, 
whenever it is observed at birth, it should be thoroughly evaluated so as to differentiate it from other causes of 
craniosynostosis mentioned above because Apert syndrome when identified early and treated its, outcome is 
good in adulthood life. 

2. Case Report 
BHM, an hour old newborn referred from a secondary health facility with complains of multiple congenital 
malformation and difficulty in breathing notice at birth. 

Patient is products of term gestation, delivered via spontaneous vaginal delivery at the referral hospital and 
child cry immediately after birth with APGAR score of 7 at one minute and 8 at five minutes respectively. Had a 
normal and adequate post delivery care, however while being attended to, patient was noticed to have abnormal 
features and difficulty in breathing with bluish discoloration of the extremities. No history of congenital mal-
formation in the siblings and no family history of foetal wastage or maternal exposure to radiation and use of 
unprescribed medications. Nomaternal febrile episodes in pregnancy and had tetanus toxoid (TT), intermittent 
presumptive therapy (IPT) and prescribed haemetinics. Mother is 30 yrs old secondary school leaver from a 
non-consanguineous marriage in polygamy of two wives, while father is 40 yrs old businessman who deals in 
traditional fragrance. 

Examination findings were: child had slightly dusky trunk with acrocyanosis, was anecteric, he weighed 3.95 
kg, his length was 47 cm, was noticed to have multiple congenital malformations  

Head: Brachycephally with head circumference of 30 cm, flat occiput, had prominent forehead, anterior fon-
tanelle was widely patent measuring 5 by 6 cm, and posterior fontanelle was also widely patent measuring 4 by 
3 cm with sutural diasthesis involving saggital and mitopic sutures. Coronal suture was fussed with ridging. 
There was also pinched nose, downward slanting of pelpabrel fissures and trapezoid mouth. He was conscious 
with good activity and normally presents primitive reflexes; he had increased tone in all limbs. 

Musculoskeletal system (MSS): had syndactilly, hands appear spoon-shaped, characterized by fusion of all 
the fingers. Both feet are in equine partae with all toes fused giving it a clubb-like feature. RR of 54CPM, breath 
sound was bronchovesicular. HR was 152 BPM, heart sound were 1 and 2 only no murmur heard.  

Child had unilateral left choanal atresia. Abdomen was flat, moved with respiratory effort, umbilical stump 
was secured and clean and had well formed male external genitalia. 

At admission a working diagnosis of type I Apert (acrocephalosyndactyly) syndrome with choanal atresia was 
made. Second consideration of at risk for sepsis was also entertained. Results of investigations include venous 
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packed cell volume 62%, random blood sugar of 6.6 mmol/L, blood chemistry revealed Na+ = 134 mmol/L, K+ = 
8.4 mmol/L, CL− = 94 mmol/L, 3HCO−  = 15 mmol/L, Urea = 5.9 mmol/L. X-ray of the hands and feet revealed 
fused bones of the fingers and toes. Choanography showed membranous blockage of left nostril. ENT surgery 
was done and had a course of antibiotics parenteral cefuroxime and Gentamycin for 14 days. He was discharged 
and was seen at follow up on two occasions by our team and the ENT team 5th week and 10th week and the baby 
is thriving well at least for now (Figures 1-6). 

3. Discussion 
The inheritance of Apert syndrome as an autosomal dominant is a small fraction, while sporadic cases are ma-
jority and frequent. Sporadic transmission indicates that a family may have a child with Apert when no other 
member of the family is affected. The recurrence risk of having another child Apert syndrome for two unaf-
fected parents is negligible. However, there is a higher mutation rate in males because the germ-cell divisions in 
males are greater than those in females. Hence, the mutation rate increases with increased paternal age [6] [7]. 

 

 
Figure 1. Photograph of the neonate showing 
the spade like hands. 

 

 
Figure 2. Picture of the hand showing single 
nail over the matted finger both left and right. 
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Figure 3. Picture of the neonate showing hoof/ 
rosebud feet. 

 

 
Figure 4. Picture of upper part of the neonate 
showing depressed dorsum of the nose and trape-
zoid mouth. 

 

 
Figure 5. Radiograph of the hands and feet show-
ing fusion of the bones of the digits. 
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Figure 6. Photograph of the upper part of the 
trunk low set ears, beaked nose. 

 
In contrast, Glaser and colleagues reported a significantly greater mutation rate in a group of young men who 

had children with Apert syndrome and suggested that there are many other relevant environmental factors in ad-
dition to increase in paternal age [10]. In the absence of a family history, diagnosis is difficult before birth of the 
baby especially in developing country like our where efficient antenatal care and possible prenatal diagnosis is 
lacking [6]. 

Holten and colleagues concluded that there is a genetic anomaly causing variable and uncoordinated differen-
tiation of the mesenchyme at the time of embryologic separation into various skeletal components, particularly 
in the distal limb bud and craniofacial skeleton. And the disease process continue postnatally, especially in en-
dochondral bone growth [6] [11]. In 1995, A.O.M. Wilkie published a paper showing evidence that acrocepha-
losyndactyly was caused by a defect on the fibroblast growth factor receptor 2 gene, on chromosome 10 [8]. 
More than 98% of cases of Apert syndrome are caused by specific missense substitution mutations, involving 
adjacent amino acids (i.e. Ser 252Trp, Ser252Phe, Pro 253Arg) in the linker between the second and third extra 
cellular immunoglobulin domains of FGFR2, which maps to chromosome bands 10q26 [4].  

The remaining cases are due to Alu-element insertion mutations in or near exon 9 of FGFR2. Most of the 
sporadic cases resulting from new mutations are related to the increased paternal age effect. The incidence of 
FGFR2 mutations increases exponentially with increased paternal age, probably due to an increase in the fre-
quency of these mutations and a selective advantage in the male germ-cell line [10] [12]. Park and colleagues 
concluded that the two missense mutations in exon IIIa of theFGFR2 gene resulting in Sre252Trp or Pro 253Arg, 
there no differences between the 2 mutations with respect to their phenotypic features, Yet there are overlap 
between Apert, Crouzon, Seathre-Chotzen, Carpenter and Pfeiffer syndromes [13] [14].  

Most new mutations, estimated at 1/65,000 live births imply that germ line transversion rates at these two po-
sitions are currently the highest known in human genome. The rarity of familial cases can be explained by re-
duced genetic fitness of individuals because of severe malformations and the presence of mental retardation in 
many cases [4]. The FGFR2 mutations lead to an increase in the number of precursor cells that enter the osteo-
genic pathway. Ultimately, this leads to increased subperiosteal bone matrix formation and premature calvaria 
ossification during foetal development. The order and rate of suture fusion determine the degree of deformity 
and disability [1] [4]. Once a suture becomes fused, growth perpendicular to that suture becomes restricted, and 
the fused bones act as a single bony structure.  

Compensatory growth occurs at the remaining open sutures to allow continued brain growth; however, com-
plex multiple sutural synostosis frequently extends to premature fusion of the sutures at the base of the skull, 
causing midfacial hypoplesia, shallow orbits, a foreshortened nasal dorsum, maxillary hypoplesia and occasional 
upper airway obstruction [15]-[17]. 

The first genetic evidence that syndactyly in Apert syndrome is a keratinocyte growth factor receptor 
(KGFR)-mediated effect was provided by the observation of the correlation between KGFR expression in fi-
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broblasts and severity of syndactyly. Patients with Ser252Trp and those with Pro 253Arg have different pheno-
typic expression. The syndactyly is more severe with Pro253Arg mutation for both hands and feet, like in this 
patients who has type III (“hoof or rosebud”) syndactyly in both the hands and feet, in contrast cleft palate is 
significantly more common with Ser252Trp mutation though our patient don’t have [18].  

Amblyopia and strabismus is more common in patients with the FGFR2 Ser252Trp mutation, and optic disc 
pallor is more frequent in patients with the FGFR2 Pro253Arg mutation. Patients with FGFR2 Ser252Trp muta-
tion have a significantly greater prevalence of visual impairment compared with patients with the FGFR2 
Pro253Arg mutation [19]. 

The spectrum of abnormalities in Apert syndrome as described recently along with the recommendations for 
orthodontic treatment is wide [20]. Many of the characteristic facial features of Apert syndrome results from the 
premature fusion of the skull bones. The head is unable to grow normally, which leads to a sunken appearance in 
the middle of the face, bulging and wide-set eyes, a beaked nose, and an underdeveloped upper jaw (maxillary 
hypoplesia) leading to crowded teeth and other dental problems. This case is a neonate but will be monitored for 
evolution of these complications. 

Early fusion of the skull bones also affects the development of the brain, which leads to central nervous sys-
tem (CNS) abnormalities including malformation of the corpus callosum and limbic system structures, gyral 
abnormalities, hypoplastic white matter, and heterotopic gray matter. Most patients have ventriculomegaly, re-
sulting from distortion imposed upon a large brain within a misshapen skull leading to (cone-shaped) head with 
flat occiput, short anterior-posterior diameter, prominent elongated forehead and a short broad nose and reduced 
nasolabial angle. Progressive hydrocephalus occurred only in 10% of cases [4] [21]. Cardiovascular and geni-
tourinary anomalies occurred in 10% and 9.6% of cases, respectively. Intelligence varied from normal to mental 
deficiency, even though fewer numbers were reported to have good integration into the society with normal so-
cial life [22] [23]. In patient with Apert syndrome, webbed or fused fingers and toes (syndactyly) are characte-
ristic, and the severity of fusion varies from three digits on each hand and foot is fused together. In the most se-
vere form, all of the fingers and toes are fused; this is the case of this patient we are reporting, because our pa-
tient has type III (hoof or rosebud) syndactyly which was well corroborated by the X-ray of the hands and feet 
showing fusion of the bones of the digits in Figure 5 above. 

In addition, signs and symptoms of Apert syndrome may include hearing impairment resulting from persistent 
middle ear effusion, unusually heavy sweating (hyperhidrosis), oily skin with severe acne, patches of missing 
hair in the eyebrows, fusion of spinal bones in the (cervical vertebrae), may be associated with opening in the 
roof of the mouth (a cleft palate), this case did not have cleft palate. Apert syndrome patients also have characte-
ristic abnormalities in other bones including the shoulders, elbows, hips, knees, and ribs [24]-[26]. 

Diagnosis of Apert syndrome is mainly dependent upon the clinical and radiological findings, because mole-
cular analysis for the detection of the specific mutation is expensive and is farfetched in this part of the world.  
Skull radiography reveals craniosynostosis which usually involves coronal sutures and the radiography of the 
hands and feet shows the various fusions in the hands and feet bones [1] [27]. This case had coronal sutural fu-
sion and complete bone fusion in digits hands and feet. 

Computerized tomography (CT) scan with 3-dimensional reconstruction analysis of the calvaria and cranial 
bases has become the most useful radiological examination in identifying skull shape and presence or absence of 
involved sutures. CT scan precisely reveals the pathological anatomy and permits specific operative planning. 
Magnetic resonance imaging (MRI) is the imaging modality of choice for detecting intracranial abnormalities. 
The common intracranial malformations reported on neuroimaging included ventriculomegaly, corpus callosum 
hypoplesia, septumpellucidum hypoplesia, cavum verga and arachnoid cyst [28] [29]. We could not afford to do 
CT-scan and MRI, due to financial constraints.  

Treatment of Apert syndrome lest we forget, involve the formation of a strong multidisciplinary team com-
prising of neonatologists, neurosurgeons, craniofacial surgeons, plastic surgeons, otolaryngologists, orthodont-
ists, orthopedic surgeons, ophthalmologists, radiologists, clinical psychologists and speech and language pa-
thologists for the care of these patients to improve their quality of life. The modality is generally divided into 
two major approaches, the first one which include the medical management and the second one is the surgical 
management which is the main modality of the treatment. The management involves protection of the cornea, by 
instillation of lubricating ointment in the eyes at bedtime to protect corneas from desiccation and also artificial 
tear drops during the day [4]. 

Upper airway obstructions during the neonatal period involve the removal of excessive nasal secretions, treat 
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the upper airway infections. Also humidification with added oxygen and judicious use of topical nasal decon-
gestants is helpful. Sleep apnoea monitoring (a sleep recording of multiple physiologic variables) currently is the 
most reliable method for determining the presence of sleep apnoea in Apert syndrome [1] [4]. There may be a 
need to employ continuous positive pressure ventilation. In the presence of chronic middle ear effusion asso-
ciated with bilateral conductive hearing deficit, antibiotic therapy is essential.  

In addition evaluation of psychosocial, speech and hearing is important so as to undertake rehabilitative 
measures to prevent cognitive impairment and delay in speech and language development [6] [30] [31]. 

The Main aim of surgery in treatment of Apert syndrome includes the following, to release the cranial sutures 
in order to permit a proper brain development, to prevent hydrocephalus due to raised intracranial pressure, re-
pair the cleft in order to prevent nasal regurgitation as well as facilitate proper speech. Correction of midfacial 
hypoplesia to facilitate proper breathing improves body image and self-esteem. Surgical release of the digits 
(syndactyly) is to provide better grasp.  

Starting with the cranial surgery, it includes removal of the synostosis sutures so as to relieve the increased 
intracranial pressure, reshaping of the calvaria and this allows more normal cranial development to proceed with 
respect to shape, volume and bone quality. Surgical operations such lateral and medial tarsorrhaphy is performed 
in severe cases to narrow the palpebral fissures cosmetically and to protect the corneas and maintain vision. In 
case of upperairway obstruction compromising respiration may require orotracheal intubation [4]. Tracheostomy 
is usually indicated in sleep apnoea that is severely affecting the neonate, so also bilateral myringotomy and 
placement of ventilation tubes in cases of chronic middle ear effusion associated with bilateral conductive hear-
ing deficit [1] [4] [32]. 

Orbital surgery is to correct ocular proptosis, reduction of intraorbital distance thereby correcting the interior 
malrotation. As the child grows, nasal reconstruction focuses on correction of the excessively obtuse nasofrontal 
angle, flat nasal dorsum, and ptotic nasal tip [33] [34]. In addition, some form of midfacial surgery involve nor-
malization of midface appearance, expansion of the inferior orbit, volumetric expansion of the nasal and naso-
pharyngeal airways and establishment of a normal dentoskeletal relationship [4] [35] [36]. Also mandibular os-
teotomies are usually performed to improve dentoskeletal relations for masticatory and aesthetic benefit.  

Recently, some advancement has been made in other surgical approaches such as surgical care involving, 
early release of the coronal suture and fronto-orbital advancement and reshaping to reduce dysmorphic and un-
wanted skull growth changes. Craniosynostosis requires multistaged operative surgeries which usually proffer 
significant cosmetic improvement. Ideally initial surgery is often performed as early as age 3 months [4]. 

Most often, the procedural options being applied; that is the Le Fort II which is typically used if forehead re-
trusion is not present, while the Le Fort III osteotomy or the monobloc advancement is by distraction osteogene-
sis [37] [38]. Distraction osteogenesis involves methodical lengthening of bone by gradual mechanical dis-
placement of a surgically created fracture. Application of this technique in the correction of midfacial structure 
deformity may produce more durable results in Paediatric population and appears to improve the outcome of the 
midface advancement compared with the traditional techniques [39]. 

In the presence of ventriculomegaly, hydrocephalus do occur in 10%, so as part of surgical manipulation, 
shunting procedure is performed in order to prevent development of hydrocephalus and consequent development 
of raised intra cranial pressure [4] [40]. 

Syndactyly generally speaking, there is no standard treatment for the hand/foot malformations in Apert syn-
drome, due to the differences and severity in clinical manifestations in different patients. Every patient is there-
fore individualized in approach to treatment, aiming at an adequate balance between hand functionality and 
cosmetics. However some guidelines can be given depending on the severity of the deformities. 

In general it is initially recommended to release the first and the fourth interdigital spaces, thus releasing the 
border rays [41]. This makes it possible for the child to grasp things by hand, a very important function for the 
child’s development. Later the second and third interdigital spaces have to be released. Because there three hand 
types in Apert, all with their different deformities, they all need a different approach regarding their treatment. 
However, the case being reported has type III syndactyly (“hoof” or “rosebud” hand) e.g. complex syndactyly of 
the first web space, tight fusion of all digits with one conjoint nail of the middle three fingers and complex syn-
dactyly of the fourth web space.  

Type III hands are the most challenging to treat because of their complexity. First of all, it is advised to re-
lease the first and the fourth web space, thus converting it to type I hand. In order to increase the first web space, 
lengthening of the thumb can be done. It is also considered that in severe cases an amputation of the index finger 
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can be done [42] [43]. However, before making this decision, it is important to weigh the potential improvement 
to be achieved against the possible psychological problems of the child later due to aesthetics of the hand. Later, 
the second and/or third inter digital web space should be released, bearing in mind with the growth of the child 
and respectively the hands, secondary revisions are usually needed to treat the contractures and to improve the 
cosmetic appearance of the hands.  

4. Conclusion 
Apert syndrome (acrocephalosyndactyly) is an autosomal dominant condition in which increased paternal age 
has been implicated in its development. It is an uncommon condition that causes craniosynostosis and limb de-
formities. Other syndromes that are associated with craniosynostosis include Carpenter syndrome, Crouzons 
disease, Pfeiffer syndrome, Saethre Chotzen syndrome. These syndromic conditions should be evaluated in de-
tail so that each syndrome should be differentiated with precision from each other. Apert syndrome, fibroblast 
growth factor receptor 2 (FGFR2) and the missense substitution mutations occur at adjacent amino acids (i.e. 
Ser252Trp, Ser 252Phe, Pro253Arg) between the second and third extra cellular immunoglobulin domain of 
FGFR2, which maps to chromosome bands 10q26. While that of syndactyly is a keratinocyte growth factor re-
ceptor, and syndactyly is more severe with Pro253Arg mutations. When a neonatologist is confronted with this 
condition, effort should be made to evaluate the patient thoroughly so as to make a definitive diagnosis because 
when properly diagnosed and treated early in life, Apert syndrome has good outcome in both intelligence and 
aesthetic appearance in adult life. 
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