
Letters to the Editor

79Indian Journal of Dermatology, Venereology, and Leprology | January-February 2016 | Vol 82 | Issue 1

  REFERENCES  REFERENCES

1. Torrijos-Aguilar A, Alegre-de Miquel V, Pitarch-Bort G, 
Mercader-García P, Fortea-Baixauli JM. Cutaneous granular cell 
tumor: A clinical and pathologic analysis of 34 cases. Actas 
Dermosifiliogr 2009;100:126-32.

2. García-Bracamonte B, Fuertes L, Llamas R, Vanaclocha F. 
Multiple cutaneous granular cell tumors. Actas Dermosifiliogr 
2010;101:732-4.

3. Schrader KA, Nelson TN, De Luca A, Huntsman DG, 
McGillivray BC. Multiple granular cell tumors are an associated 
feature of LEOPARD syndrome caused by mutation in PTPN11. 
Clin Genet 2009;75:185-9.

4. Gunson TH, Hashim N, Sharpe GR. Generalized lentiginosis, 
short stature, and multiple cutaneous nodules – Quiz case. 
LEOPARD syndrome (LS) associated with multiple granular 
cell tumors (GCTs). Arch Dermatol 2010;146:337-42.

5. Tomson N, Abdullah A, Tan CY. Multiple granular cell tumors 
in a child with growth retardation. Report of a case and review 
of the literature. Int J Dermatol 2006;45:1358-61.

How to cite this article: Aragüés IH, Domínguez MC, Blanco VP, 
Zubicaray BE, Fernández RS. LEOPARD syndrome and multiple 
granular cell tumors: An underreported association? Indian J 
Dermatol Venereol Leprol 2016;82:77-9.

Received: March, 2015. Accepted: August, 2015.

This is an open access article distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as long as the 
author is credited and the new creations are licensed under the identical terms.

Access this article online

Quick Response Code: Website: 
www.ijdvl.com

DOI: 
10.4103/0378-6323.171642

PMID:
*****
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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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Figure 1: Lobulated swelling with erythema and telangiectasia of 
the overlying skin

Figure 2: (a) Plexiform and multinodular architecture without 
any capsule (H and E; ×40). (b) The nodules are composed 
of hypercellular spindle cells in fascicles with mitotic fi gures 
(H and E; ×400). (c) Spindle cells are diffusely immunopositive with 
S100 (×400). (d) Ki-67 labeling index is approximately 35–40% (×400)

a b

c d

Antoni A tissue with increased mitotic activity and are 
devoid of Antoni B areas.[3,4]

Meis-Kindblom and Enzinger in 1994 reported nine 
cases of “plexiform malignant nerve sheath tumor 
of infancy and childhood,” which showed brisk 
mitosis and high proliferation indices.[4] Eight of 
them were unrelated to neurofibromatosis type 1 
and had local recurrences but a better survival rate 
compared to malignant peripheral nerve sheath 
tumors.[4] Woodruff et al. studied six histologically 
similar pediatric tumors and found that none of 
the patients suffered from metastatic disease or 
death.[1] Subsequently, these tumors were interpreted 
as plexiform cellular schwannomas.[1] Brisk 
mitosis and high proliferation indices in cellular 
plexiform schwannoma often lead to misdiagnosis 
of malignant peripheral nerve sheath tumor. Cellular 
plexiform schwannoma differs from schwannoma 
and non-plexiform cellular schwannoma by the 
lack of a well-formed capsule and degenerative 
changes.[1] Plexiform neurofibroma, which often 
is associated with neurofibromatosis type 1 and 
has a potential for malignant transformation, 
is composed of differentiated Schwann cells, 
fibroblasts, perineural-like cells, mast cells and 
myxoid stroma. Malignant peripheral nerve sheath 
tumor exhibits cellular atypia, mitosis, necrosis, 
vascular invasion and at least focal loss of S100 
immunopositivity, whereas plexiform neurofibroma 
shows S100 immunopositivity only in 40–50% of 
the cells. In our case, the tumor was unencapsulated 
and showed no pleomorphism, necrosis or vascular 
invasion. However, it was diffusely immunopositive 
with S100. Other differential diagnoses 

include fibrosarcoma and dermatofibrosarcoma 
protruberans. Infantile fibrosarcoma is composed of 
minimally pleomorphic, mitotically active spindle 
cells. However, it shows no multinodularity and 
S100 positivity. Dermatofibrosarcoma protruberans 
has a characteristic storiform pattern, CD34 
immunopositivity and is negative with S100.

Plexiform schwannoma shows near-diploid karyotypes 
with simple numerical changes often involving 
chromosomes 22, 7 and the sex chromosomes. Trisomy 
17 has also been described.[5] Ultrastructurally, the 
tumor shows a continuous pericellular basal lamina.[4]

Local excision is the treatment of choice and is 
associated with a high local recurrence rate due to 
incomplete excision.[2] Except for death in a single 
patient with locally invasive orbital schwannoma, 
death or metastatic disease is virtually never seen.

Childhood cellular plexiform nerve sheath tumor 
often shows hypercellularity, alarmingly high 
mitotic activity and proliferative indices. However, 
the absence of cellular pleomorphism, necrosis and 
vascular invasion, especially when there is diffuse 
S100 positivity, should alert the pathologist to the 
lesion being benign.
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BorreliaBorrelia-associated primary -associated primary 
cutaneous marginal zone B-cell cutaneous marginal zone B-cell 
lymphomas?lymphomas?

Sir,
Borrelia burgdorferi, the causative agent of Lyme 
disease, infects humans through Ixodes tick bites. 
In Europe, several Borrelia strains have been 
associated with primary cutaneous B-cell lymphoma, 
in particular, cutaneous marginal zone B-cell 
lymphoma.[1] It has already been reported that clinical 
regression of B. burgdorferi-associated cutaneous 
marginal zone B-cell lymphomas did not occur after 
specific antimicrobial therapy although polymerase 
chain reaction (PCR) analysis for Borrelia became 
negative.[2] Persistence of the lymphoma could be 
related to host factors or another unknown antigenic 
stimulation unresponsive to antimicrobial treatment. 
Significant co-infections in Lyme disease could be due 
to microorganisms transmitted by the same vector. In 
our province, (Trieste, North-Eastern Italy) co-infection 
of Borrelia with Anaplasma phagocytophilum and 
Rickettsia helvetica is rather frequent: 15 (3.5%) patients 
tested positive to Borrelia and A. phagocytophilum 

during 2013. To further investigate this association, 
we carried out a study investigating the presence of 
co-infections in patients with proven Borrelia-related 
cutaneous marginal zone B-cell lymphoma.

We report on four consecutive patients with the 
morphological features of primary cutaneous marginal 
zone B-cell lymphoma.

The first three patients participating in this study had 
previously been reported.[3] Patients were investigated 
for the presence of B. burgdorferi, A. phagocytophilum 
and R. helvetica with conventional serology and for 
Borrelia also by PCR.[3]

A 62-year-old man presented with cutaneous 
marginal zone B-cell lymphoma characterized by 
pink, non-tender, pruritic skin nodules on his right 
inner thigh [Figure 1]. Biopsy showed a nodular 
lymphoid proliferation of small lymphocytes within 
the dermis. Clonality of B lymphocytes was revealed 
by Ki67 staining. Both serologic tests (ELISA IgG 
and Western blot) and PCR assays for B. burgdorferi 
were positive. Serologic analysis for IgG antibodies to 
A. phagocytophilum was positive while the test was 
negative for R. helvetica.

A 46-year-old woman presented with five itchy 
erythematous, non-tender and painless papules on her 
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