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Pattern of Presentation of Neurocutaneous Syndromes in a
Tertiary Care Hospital of Bangladesh
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Abstact:
Background: Neurocutaneous syndromes (NCS) represent a group of central
nervous system disorders associated with lesion in the skin, eye and possibly other
visceral organs. Various cutaneous manifestations usually appear early in life,
progress with time but neurological features generally present at a later age. The
objective of this study is to observe the frequency of pattern and presentation of
various forms of neurocutaneous syndrome.
Methodology: A descriptive cross sectional study was conducted at department of
Paediatric Neurology of Bangabandhu Sheikh Mujib Medical University(BSMMU),
Dhaka, Bangladesh from March, 2015 to February, 2016. Children (3month to 8
years) with NCS, diagnosed on the basis of standard diagnostic criteria for different
NCS were included and compared.
Results: Among of 27 children,16 (59.26%) boys, 09(40.74%) girls with
neurocutaneous syndrome, mean age of presentation was 38.67±18.57 (range 3
month to 84 months). The various forms of NCS observed were Tuberous sclerosis
complex (48.14%), Ataxia telangiectasia (29.62%), Sturge Weber Syndrome
(14.81%), Neurofibromatosis1(3.7%) and Linear nevus syndrome (3.7%). In Tuberous
sclerosis complex , most common feature was facial angiofibroma ( 92.30%),
Hypomelanotic macule (76.90%), Shagreen patch (76.90%). In Ataxia telangiectasia,
commonest presentation was ataxia 8(100%) followed by ocular telangiectasia
(62.50%). In Sturge weber syndrome, commonest presentation was facial capillary
malformation (100%). Neurofibromatosis patient presented with café-au-lait spot
(100%). Common systemic manifestations of NCS were found in TSC and those
were multicystic kidney disease (30.76%), autism spectrum disorder (15.38%) &
attention deficit hyperactivity disorder (7.69%).
Conclusion: In our study, the commonest neuro-cutaneous syndrome is tuberous
sclerosis complex and it’s cutaneous manifestation is facial angiofibroma.
Keywords: Neurocutaneou Syndrome (NCS), Tuberous sclerosis complex (TSC),
Neurofibromatosis (NF)
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Introduction
Neurocutaneous syndromes (NCS) are
heterogeneous group of disorders characterized
by abnormalities of both the integument and central
nervous system. Most of the disorders of NSC are
inherited as autosomal dominant conditions and
originated from a defect in differentiation of the
primitive ectoderm.1 Neurocutaneous disorders are
Neurofibromatosis 1 (NF1), tuberous sclerosis
complex (TSC), Sturge-weber syndrome (SWS),
ataxia-telangiectasia (AT), von hippel-lindau (VHL)
disease, PHACE syndrome, linear nevus syndrome
(LNS), hypomelanosis of Ito, and Incontinentia
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pigmenti (IP). 1 Among them most common
disorders are neurofibromatosis (NF), tuberous
sclerosis complex (TSC), and Sturge-Weber
syndrome. These lifelong disorders generally
present during infancy and early childhood. So the
clinician should be aware of the presenting signs,
criteria for diagnosis, role of genetic testing, and
approaches to surveillance and management of
neurocutaneous syndromes.
Tuberous sclerosis complex (TSC) is an autosomal
dominant genetic disorder that is diagnosed from birth
to adulthood.TSC is characterized by growth of
nonmalignant hamartoma in various organs
throughout the body.2 The majority of individuals with
TSC have mutations in either the TSC1 or TSC2
genes. 3,4 Most common manifestations of TSC are
multiple type of seizures and various organ
involvement.
Neurofibromatosis 1 (NF1) is an umbrella term for 3
genetically distinct disorders: NF1, NF2, and
Schwannomatosis. They have a common tendency
toward development of tumors of the nerve sheath,
but the specific manifestations are distinct and the
conditions result from variants in different genes. NF1
is the commonest neurofibromatosis and the most
likely to present in childhood. Café-au-lait macules
are the pathognomonic cutaneous manifestations
of NF1 that present at birth but often gradually appear
in the first few postnatal months.1,2
Ataxia-telangiectasia is a multisystem disorder
characterized by progressive deterioration of
neurologic function, ocular and cutaneous
telangiectasia, cerebellar ataxia and variable
immunodeficiency. 5 Children with AT have an
increased chance of sino-pulmonary infection and
predisposition to malignancy.
Sturge-weber syndrome is defined as the occurrence
of port wine stain on the face associated with
leptomeningeal angiomatosis that can lead to
seizures, stroke and glaucoma. The port-wine stain
can occur without leptomeningeal involvement and
leptomeningeal involvement can occur without the
port-wine stain.2 Though the treatment of NCS is
limited but early confirmation of the diagnosis can
help ameliorate the likelihood of severe
complications.
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A quite number of patients of NCS came to our tertiary
care hospital. So we decided to conduct this study to
evaluate the frequency of pattern and presentation
of various forms of neurocutaneous syndrome.
Materials and Methods
A descriptive cross sectional study was conducted
at department of Paediatric Neurology of
Bangabandhu Sheikh Mujib Medical University,
Dhaka, Bangladesh from March, 2015 to February,
2016. Children with NCS, diagnosed on the basis of
standard diagnostic criteria for different NCS were
included. Tuberous sclerosis complex (TSC) was
confirmed when at least two major or one major plus
two minor features were present. Major features
included skin lesion, brain and eye lesions and tumors
in the heart, lungs and kidneys.Minor features
comprised of bone cysts, rectal polyps, dental enamel
pits, CNS white matter migrational abnormalities,
gingival fibromas, nonrenal hamartomas, retinal
acromatic patches, confetti skin lesions and multiple
renal cysts.3
The diagnosis of neurofibromatosis1 (NF1) was
established when two or more of the following
features were present: six or more café-au-lait
macules over 5 mm in diameter or more in
prepubertal individuals and 15 mm in diameter or
more in postpubertal individuals; two or more
neurofibromas or 1 plexiform neurofibroma; inguinal
or axillary freckling; optic glioma; two or more Lisch
nodules; a distinctive osseous lesion; and a first
degree relative with NF1.4
Sturge weber syndrome, PHACE syndrome, Ataxia
telangiectasia ,hypomelanosis of Ito and Incontinentia
pigmenti were diagnosed on the basis of standard
clinical features and relevant investigations including
neuroimaging, genetic analysis, and skin biopsy,
wherever applicable.
All the patients who were evaluated in BSMMU either
in-patient or out-patient department were included
and data were collected in standard data collected
sheet. Statistical analysis was done by SPSS ver.
12.
Results
Among of 27 children 16(59.26%) were
boys,09(40.74%) were girls with neurocutaneous
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In tuberous sclerosis complex (n=13), most common
features were facial angiofibroma (92.30%),

hypomelanotic macule (76.90%), shagreen patch
(76.90%). In ataxia telangiectasia, common
presentation was ataxia (100%), ocular telangiectasia
(62.50%). In Sturge weber syndrome common
presentation was facial capillary malformation
(100%). Neurofibromatosis was presented with
neurofibroma (100%), café-au-lait spot (100%).
Common systemic manifestations of NCS was found
in TSC. Those were multicystic kidney disease
(30.76%), ASD (15.38%) & ADHD(7.69%).

Fig.-1 : Facial angiofibroma (Tuberous sclerosis)

Fig.-1 : Port wine stain (Sturge weber syndrome)

Fig.-3: Café-au-lait spot (Neurofibromatosis type-1),

Fig.-4 : Telangiactasia in eye(Ataxia telangiectasia)

syndrome, mean age of presentation was
38.67±18.57 (range 3 month to 84 months). The
various form of NCS observed were Tuberous
sclerosis complex (TSC) (48.14%), Ataxia
telangiectasia (29.62%), Sturge weber syndrome
(14.81%), Neurofibromatosis1 (NF1) (3.7%) and
Linear nevus syndrome (3.7%).
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Table I
Baseline characteristics and Clinical Features
(n=27).
Baseline characteristics
Median age (months)

38.67

Male (n%)

59.26%

Female (n%)

40.74%

Clinical characteristics
Tuberous sclerosis complex (TSC) 48.14% (13/27)
Ataxia telengiectasia (AT)

29.62% (8/27)

Sturge Weber Syndrome (SWS)

14.81% (4/27)

Neurofibromatosis-1 (NF1)

3.7% (1/27)

Linear Nevus Syndrome (LNS)

3.7% (1/27)

Table-I Showed base line characteristics of study
population where male were more predominant and
TSC was most common NCS.
Table II
Pattern of Cutaneous manifestations of various
NCS.
Pattern of presentation

% of cases

TSC (Total 13cases)
Facial angiofibroma
92.30% (12/13)
Hypomelanotic macule
76.90% (10/13)
Shagreen patch
76.90%(10/13)
SWS (n=4)
Facial capillary malformation (4)
100%(4)
AT (n=8)
Oculocutaneous tetengiactasia (5) 62.50%(5/8)
NF-1 (n=1)
Neurofibroma
100% (1/1)
Café- au-lait macules (CALMs)
100%(1/1)
Table-II Showed different pattern of manifestation of
various NCS.
Table III
Common Systemic Manifestations in TSC (n=13).
Co-morbidities / systemic
manifestations
Multicystic kidney disease

Percentage (%)
30.76 (4/13)

ASD

15.38 (2/13)

ADHD

7.69 (1/13)

Table - III Showed different systemic manifestation
of NCS.
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Discussion
There are different studies on various forms of NCS,
but a collective study on them exclusively on the
pediatric population is limited. TSC 13(48.14%) was
the most common form of NCS in our study which
were consistent to findings documented by Jozwiak
S et al.,6. Skin lesions were the most frequently
observed manifestations of TSC which were
consistent with previous studies. 6 The skin
manifestations of TSC include facial angiofibroma,
hypomelanotic macules, shagreen patches and
periungual fibroma. In our study facial angiofibroma
12 (92.30%) was the most common finding followed
by hypomelanotic macules 10 (76.90%) and
shagreen patch10 (76.90%). Nearly similar findings
were found in different studies 6,7. Among renal
manifestations only multicystic kidney disease 4 in
number (30.76%) were found in our study but in other
studies angiomyolipoma was the most common
finding of TSC followed by multicystic kidney
disease.8 This discrepancy may be due to small
sample size and also it was a single centered study.
Among neurological manifestations we found Autism
Spectrum disorder 2 (15.38%) and Attention Deficit
Hyperactivity Disorder 1 (7.69%). This frequency is
consistent with other studies. But Epilepsy is the most
common neurological manifestation in other studies,9
though we did not find any case having epilepsy in
our study.
There have been various studies on clinical profile
of NF1 both in children as well as in adults.5,7,8,9 In
our series, we found only 1(3.7%) case of
Neurofibromatosis. Cutaneous manifestation were
Café–au-lait macules (100%) and Neurofibroma
(100%). Nearly similar findings were documented
by Neerja Puri.10-15
Sturge-weber syndrome is the only form of NCS that
is not genetically determined. We found 4 (14.81%)
patients of Sturge weber syndrome. Only facial
capillary malformation (100%) was found as clinical
manifestation. These percentages were near similar
to the findings found in previous study16. But we did
not find neurological manifestations like epilepsy,
mental retardation, hemiparesis and ophthalmological manifestations like glaucoma or buphthalmos.
This discrepancy may be due to small sample size
and less incidence of the disease.
Ataxia-telangiectasia (AT) is an autosomal recessive
inherited disease caused by the mutational
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inactivation of the ATM gene. We found 8 (29.62%)
patients having AT. It is 2nd most common syndrome
in our study. These findings were more frequent than
the findings documented by Radheshyam Purkit et
al., Ataxia was the most common presentation
(100%) followed by oculocutaneous tetengiactasia
(62.50%). Similar findings were found in previous
studies17-20.
Linear nevus syndrome is a very rare neurocutaneous
syndrome. We found 1(3.7%) in our study. Majority
of the study on neurocutaneous syndrome did not
find this syndrome in their study.
As neurocutaneous syndrome is not uncommon in
the pediatric population, when a child present with
any neurocutaneous marker dermatologists should
look for any neurological manifestations, or any
cognitive dysfunction those are often missed.
However, at the same time the neurologists must also
be sensitized about performing a dermatological
examination in a child with central nervous system
involvement.
Conclusion
In our study, the commonest neuro-cutaneous
syndrome was TSC and facial angiofibroma was the
most common manifestation of TSC. Ataxia
telangiectasia and Sturge weber Syndrome were also
common. Neuro-cutaneous syndrome can be
diagnosed early by searching subtle cutaneous signs.
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