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Introduction
Adams–Oliver syndrome  (AOS) is 
a rare congenital disorder that was 
initially described in 1945 by Adams and 
Oliver.[1] The most characteristic features 
of this syndrome are congenital scalp 
defect and terminal limb anomalies.[2,3] 
Other presentations include cleft lip or 
palate, mottled skin, poor height growth, 
cardiovascular and central nervous 
system  (CNS) malformations, anomalies of 
urinary system, and mental retardation.[4‑7] 
Internal organ abnormalities may be lethal 
and influence the life expectancy of the 
patient.[8]

Here, we present a case of AOS with 
terminal limb defects, aplasia cutis 
congenital, cranial bone defect, and 
abnormal findings in neuroimaging.

Case Report
A 10‑year‑old boy with a large scalp defect 
was admitted for plastic surgery. The surgery 
team encountered a malodorous, tender, 
and secretary wound following the previous 
unsuccessful tissue expansion reconstruction 
on the scalp. Because of fever and 
unfavorable general conditions and with high 
suspicion of osteomyelitis, the patient was 
moved to the pediatric ward. Osteomyelitis 
was ruled out, and the patient had a good 
response to debridement and wide‑spectrum 
intravenous antibiotic therapy.
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In addition to scalp defect, the patient also 
had transverse terminal limb anomalies such 
as brachydactyly, cutaneous syndactyly, and 
hypoplastic nails  [Figure  1a‑c]. Speech 
development was not appropriate for the 
patient age, and he had difficulty in social 
interactions. Furthermore, his school 
performance was not acceptable. The 
anthropometric parameters of growth were 
normal. The patient was the first sibling of a 
consanguineous Iranian family. Gestational 
age and birth weight were normal. The 
mother reported that she had frequent use 
of analgesics such as acetaminophen and 
ibuprofen for toothache throughout her 
pregnancy and also had neurotic distress 
because of familial conflicts. The parents 
did not indicate any case of scalp and 
limb defects or mental retardation in their 
families.

Cranial bone defect under the area of 
aplasia cutis congenita was obvious in 
skull X‑ray. Furthermore, upper and 
lower extremities X‑rays confirmed bony 
defects in fingers [Figure  1d‑f]. Brain 
imaging showed focal acrania, an extensive 
chronic subdural collection under the 
areas of bone defect and mild pachygyria. 
Cerebellum was intact [Figure  2]. Chest 
X‑ray and echocardiography were 
unremarkable (not shown). The parents 
were not cooperative and did not allow 
for intelligence quotients  (IQ) test, genetic 
counseling and sampling for DNA analysis, 
and histopathologic examinations.
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The combination of scalp defect, terminal limb anomalies, 
and neuroimaging findings suggests the diagnosis of AOS.

Discussion
AOS  (MIM 100300) is a rare disorder with an estimated 
incidence of 1 in 225,000 individuals.[1] Although it is 
mainly inherited in autosomal dominant manner, autosomal 
recessive and sporadic cases have also been reported 
with similar clinical presentations.[5,9,10] Major criteria for 
diagnosis are terminal transverse limb defects, aplasia 
cutis congenita, and family history of AOS. Minor criteria 
include cutis marmorata, congenital heart defects as well 
as vascular anomaly. The presence of two major criteria 
or combination of one major and one minor criterion are 
sufficient for diagnosis.[11]

Two affected persons in one Iranian family have been 
previously reported by Rajabian and Aghaei.[12] Hence, 
this is the third case of AOS reported from Iran. Parents 
of this patient appeared to be normal and did not 
report any relative with common manifestations of this 
syndrome. Therefore, it seems that this is a sporadic case 
of AOS.

The most frequent clinical manifestation of AOS is limb 
anomaly which is commonly asymmetric and presents 
in different forms such as syndactyly, brachydactyly, 
oligodactyly, polydactyly, and hypoplastic nails.[3] The 
second most common presentation is scalp defect, generally 
in vertex area with or without underlying skull defect.[2] 
Our case presented with limb anomalies as well as scalp 
and skull defects.

AOS may be associated with a variety of CNS 
complications such as microcephaly, encephalocele, 

polymicrogyria, ventriculomegaly, hypoplastic corpus 
callosum, seizure disorders, developmental delay, and 
mental retardation.[5,13] Small parenchymal cyst‑like 
lesions and dysplasia of cerebellar cortex have also 
been reported in this syndrome.[14] Hypoplastic midline 
structure of the CNS can lead to partial growth hormone 
deficiency and short stature.[7] In addition to chronic 
subdural collection under the areas of bone defect, we 
noted mild pachygyria in neuroimaging of our patient. 
Although we could not perform IQ test for this child, a 
mild to moderate mental retardation was expected based 
on the assessment of psychomotor development and 
school achievements.

Cardiopulmonary complications such as valvular defects, 
stenotic lesions of left heart, cardiomyopathy, heart block, 
malformation of pulmonary vessels, and progressive 
pulmonary hypertension have been reported in AOS 
patients.[6,15,16] Therefore, echocardiography for screening 
or regular workup is pivotal in the management of these 
patients. We did not detect any cardiopulmonary defect in 
this case.

The genetic basis and molecular pathogenesis of this 
disorder are not yet clearly understood. Verdyck et  al. 
studied ten affected families in four generations; however, 
they could not find any causative mutations after genetic 
study in those family members.[2] However, abnormal bone 
morphogenetic protein pathway[17] and Notch1 mutation[18] 
have been reported in these patients. Developmental arrest 
in the formation of skeletal and soft tissues,[1] intrauterine 
pressure and amniotic bands,[19] abnormal vascular supply 
in the embryogenesis phase, and numerous microthrombi 
in the placenta[20,21] as well as impaired blood supply in 
the branches of the subclavian and vertebral arteries[22] 

Figure 1: The patient presented with scalp defect (a) as well as upper (b) and lower limb (c) anomalies. Skull X‑ray revealed bone defects (d). Upper (e) and 
lower limb (f) X‑ray showed absent or short distal phalanges
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were proposed as potential underlying mechanisms. 
Swartz et  al. suggested that the generalized irregularities 
in the vascular system have an important effect in this 
disorder.[16] In addition, Patel et  al. emphasized on the 
role of pericytes and their abnormal recruitment as the 
key mechanism.[23]

Conclusion
AOS is a rare syndrome with a variety of clinical 
presentations. Internal organ involvement and intellectual 
disabilities should be considered in the management of 
these patients. Understanding the molecular pathogenesis of 
this disorder can pave the way for more efficient diagnostic 
and therapeutic modalities.
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