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LEOPARD syndrome and LEOPARD syndrome and 
multiple granular cell tumors: An multiple granular cell tumors: An 
underreported association?underreported association?

Sir,
A 15-year-old girl presented for the evaluation of 
pigmented lesions which had been progressively 
appearing for the last 7 years [Figure 1]. Her mother, 
uncle, grandmother and brothers also had similar 
multiple pigmented lesions [Figure 2].

Clinical examination revealed multiple lentigines and 
café au lait macules scattered over her trunk, neck and 
face. In addition, there was mild facial dysmorphia 
including hypertelorism, low-set ears and broad nasal 
bridge. Her mother showed a similar facial appearance 
and a larger number of lentigines on her trunk and 
face. An electrocardiogram was performed and no 
alterations were detected.

The patient also had a history of two subcutaneous 
nodules on her right foot and left arm which had been 
excised at the age of 10 and 11 years, respectively. 
Histologic study of these nodules had demonstrated 
nests of S100/vimentin positive cells with granular 
cytoplasm and small hyperchromatic nuclei with a 
diagnosis of granular cell tumor in both cases [Figure 3].

In view of these clinical signs, there was clinical 
suspicion of a RASopathy. Genetic testing revealed a 
p.Gln510Arg PTPN11 mutation in the patient and in her 

mother. This mutation has been previously described 
and therefore, a diagnosis of LEOPARD (lentigenes, 
electrocardiographic conduction anomalies,ocular 
hypertelorism, pulmonary stenosis, abnormalities of 
genitalia, retardation of growth, deafness) syndrome 
was made.

Granular cell tumors are rare, generally benign neoplasms 
most likely of Schwann cell origin. They usually present 
as an asymptomatic, solitary, skin-colored nodule or 
papule in cutaneous and subcutaneous tissue (43%), 
tongue (23%) or internal organs.[1] These tumors have an 
excellent prognosis and the treatment of choice is surgical 
excision with wide margins to prevent recurrence. The 
characteristic histopathology shows irregularly arranged 
sheets of polyhedral cells with central hyperchromatic 
nuclei and coarse granular eosinophilic cytoplasm. These 
granular cells stain positive for S100 (98–100%), neuron 
specific enolase (98–100%) and vimentin (100%). Multiple 
granular cell tumors have been reported in up to 30% of 
cases but they are infrequent in childhood. In up to 50% 
of children with multiple granular cell tumors, there are 
asssociated systemic abnormalities such as cardiovascular, 
musculoskeletal and pigmentary disorders.[2]

Several cases of multiple granular cell tumors in 
association with neuro-cardio-facial-cutaneous 
syndromes have been described such as Noonan 
syndrome and neurofibromatosis type 1. We were able 
to find only two previous reports of multiple granular 
cell tumors reported in association with LEOPARD 
syndrome. The first report described a woman with 
confirmed LEOPARD syndrome with a c. 1403C.
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Tin mutation of PTPN11 gene who developed 16 
nodules on the skin and subcutaneous tissue during 
adolescence; these nodules were histopathologically 
consistent with granular cell tumors and expressed 
S100 antigen.[3] The other reported case was a 
14-year-old girl with confirmed LEOPARD syndrome 
due to a PTPN11 mutation. This patient presented 
multiple tender dermal nodules on her arms which 

Figure 1: Multiple lentigines and café au lait macules on the trunk 
of the patient

Figure 2: Multiples lentigines in patient’s mother. In addition, there 
is a café-au-lait macule on the left lumbar area

Figure 3: Nests of cells with granular cytoplasm and small 
hyperchromatic nuclei (H and E, ×400) (a and c). Positive stain 
for S100 (b and d)

b

dc

a

were compatible with granular cell tumors and stained 
strongly positive for S100 protein.[4] Tomson et al., 
reviewed all cases of multiple granular cell tumors 
associated with systemic alterations that had been 
reported up to 2006.[5] They found 12 children who 
showed co-existing abnormalities, such as axillary 
freckling, café au lait spots, diffuse lentiginosis and 
growth retardation. The presence of lentiginosis with 
other typical abnormalities of LEOPARD syndrome 
in six patients of this case series suggests that they 
may represent undiagnosed cases of an association 
of LEOPARD syndrome and multiple granular cell 
tumors.

LEOPARD syndrome is caused in 85% of patients by 
a heterozygous missense mutation in the PTPN11 
gene leading to reduced SHP2 phosphatase activity. 
Given the implication of germline, RAS-mitogen 
activated protein kinase mutations in rasopathies and 
tumorigenesis, the link between LEOPARD syndrome 
and multiple granular cell tumors could be explained 
by gene mutation within this signaling pathway.
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Congenital cellular plexiform Congenital cellular plexiform 
schwannoma mimicking a schwannoma mimicking a 
vascular lesion: Potential pitfalls vascular lesion: Potential pitfalls 
in clinical and histopathological in clinical and histopathological 
assessmentassessment

Sir,
Malignant peripheral nerve sheath tumors are 
rare in childhood and are usually associated with 
neurofibromatosis type 1. They present as a painful 
mass or sudden enlargement in a preexisting 
neurofibroma and show high mitosis, necrosis, 
vascular invasion, recurrence, metastasis and poor 
survival. Cellular plexiform schwannoma is a benign 
cellular nerve sheath tumor seen in children and 
unrelated to neurofibromatosis type 1 but frequently 
associated with increased mitosis and rapid growth 
raising the possibility of misdiagnosis as a malignant 
tumor.[1]

A 7-month-old male infant presented with a 
gradually progressing swelling on the left shoulder 
since birth. His family members had no stigmata 
of neurofibromatosis type 1. Physical examination 
revealed a 10 cm × 4 cm erythematous, telangiectatic, 
non-tender, firm, bosselated, nodulo-plaque on 
the left arm and shoulder [Figure 1]. A clinical 
diagnosis of tufted angioma or a Kaposiform 
hemangioendothelioma was considered. Biopsy 
revealed variably sized, circumscribed nodules 

surrounded by a loose fibro-connective tissue in 
the deep dermis and composed of closely packed 
fascicles of monomorphic spindle cells with nuclear 
hyperchromasia and indistinct nucleoli [Figure 2a 
and b]. Verocay bodies and Antoni B areas were not 
present. Mitotic index ranged up to 10 per 10 high 
power fields. No necrosis or thick-walled hyalinized 
blood vessel was seen. The tumor cells were diffusely 
immunopositive with S100 [Figure 2c] and negative 
for smooth muscle actin, HMB-45, CD99, CD34, CD31, 
pan-cytokeratin and Melan-A. Ki-67 labeling index 
was approximately 35–40% [Figure 2d].

Schwannomas are usually solitary, sporadic tumours 
that affect all ages with a peak incidence in the 
fourth to sixth decades. Plexiform schwannoma 
involves multiple nerve fascicles or a nerve plexus 
with a plexiform, multinodular growth pattern 
and accounts for only 5% of all schwannomas. 
Nearly 90% are present on the head, neck, trunk, 
and upper extremities involving the small nerves 
of the skin and subcutaneous tissue. About 5% of 
cases are associated with neurofibromatosis type 2 
and schwannomatosis.[2] Childhood plexiform 
schwannomas are rare; they are mostly seen from birth 
and occur on the lower extremity. As in our patient, 
a previously reported case was also mistaken for 
hemangioma.[3] Microscopically, schwannomas have 
Antoni A areas containing compact, palisading spindle 
cells with Verocay bodies alternating with Antoni B 
tissue exhibiting loosely arranged cells, lipid-laden 
histiocytes and thick-walled, hyalinized blood vessels. 
Childhood plexiform schwannomas contain mostly 
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