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Clinicopathologic Features of Neuroblastoma-like
Schwannoma: A Case Report of Unusual Morphologic Variant
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Abstract: Neuroblastoma-like schwannoma is known as a rare unusual variant of schwannoma with
difficulties of differential diagnosis with neuroblastoma, Ewing sarcoma/peripheral neuroectodermal
tumor and other cutaneous small round cell tumors. Herein, we describe a neuroblastoma-like schwan-
noma that was presented as a painless lesion on the dorsal side of the left hand in a 39-year-old woman.
Composed collagen fibers in the central core of rosettes and diffuse expression of S100 protein in the
tumor cells found in the biopsy specimens confirmed the Schwann cell origin of the tumor.
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1. Introduction

Schwannoma is a benign peripheral nerve sheath tumor that is identified by a biphasic
histologic appearance composed of antoni A and antoni B areas [1]. Several histologic vari-
ants of schwannoma including “ancient”, plexiform, epithelioid, and neuroblastoma-like
schwannoma have been identified [2]. Neuroblastoma-like schwannoma is a rare variant
of this entity. It was first described by Goldblum JR et al. [3] in 1994, and by 2019, 24 cases
of neuroblastoma-like schwannoma had been reported [4]. This tumor is characterized
by a typical immunophenotyping profile accompanied by areas that resemble neurob-
lastoma [5]. Neuroblastoma is predominantly composed of small round hyperchromatic
Schwann cells surrounding perivascular and giant rosettes [6]. Herein, we report a case of
neuroblastoma-like schwannoma that was presented as a lesion on the dorsal side of the
left hand.

2. Case Report

A 39-year-old woman presented with a 3-year history of a slowly growing painless
lesion of 2 cm in size, located on the dorsal side of the left hand. No accompanying
symptoms were reported. There was no family history of schwannoma or any kind of
cutaneous malignancy. The patient did not report a history of smoking and comorbidity.

The lesion was completely excised by an expert dermatologist at the hospital. Micro-
scopically, an encapsulated creamy whitish round mass with a size of 2 x 2 cm, homogenous
on cutting, without hemorrhage or necrosis, was observed.

Histopathological investigation revealed a neoplastic tissue surrounded by a thin
fibrous capsule and consisting of uniform small lymphocyte-like round cells with scant
cytoplasm and small hyperchromatic nuclei. The cells were radially arranged around
eosinophilic collagenous-core-forming giant rosettes. No cellular atypia, necrosis or mitosis
was evident in this specimen. The classic pattern of schwannoma was notably absent in all
representative sections.
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Masson’s trichrome staining confirmed that the central core of the rosettes was com-
posed of collagen fibers. Subsequent immunohistochemical study revealed diffuse ex-
pression of 5100 protein (as the most commonly used marker to detect tumoral cells) [6]
in the tumoral cells, confirming the Schwann cell origin of the tumor (Figures 1 and 2).
Additionally, staining for the neural markers showed focal positive expression for Neuron
Specific Enolase (NSE) and negative for synaptophysin which confirmed our diagnosis
(Figures 3 and 4).

Figure 1. Neuroblastoma-like schwannoma: (A) Encapsulated neoplasm consists of small round
cells around an eosinophilic core on H&E-stained tissue (10x objective lens, scale bar = 200 um);
(B) 40x small Schwann cells with scant cytoplasm and hyperchrome nuclei with a radial arrangement
around a collagen core that formed giant rosettes on H&E-stained tissue (40 x objective lens, scale ba
r =50 um).

Figure 2. Masson Trichrome, collagen core of rosettes stained blue (40 x objective lens, scale bar = 50 pm).
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Figure 3. Immunohistochemical profile of neuroblastoma-like schwannoma (10 x objective lens):
(A) Schwann cells show strong and diffuse positivity for S100 marker; (B) Tumor cells are focally
stained by Neuron Specific Enolase (scale bar = 100 pum).

Figure 4. Negative immunostaining of tumor cells with Synaptophysin. (10x objective lens, scale
bar = 100 pm).

3. Discussion

Neuroblastoma-like schwannoma is a benign nerve sheath tumor as it grows slowly
and usually does not represent an immediate risk to health. To date, a limited number
of cases with a diagnosis of neuroblastoma-like schwannoma, as an exceptional case of
schwannoma, have been described in the literature. Regarding the location of lesion, it has
been shown that neuroblastoma-like schwannoma lesions are mostly located on the neck,
trunk and extremities [7]. However, lumbar spine nerve root [8], lower labial mucosa [9],
orbit [10] and pleura [11] were also reported as sites of neuroblastoma-like schwannoma
lesions. Interestingly, the location of lesion in our case was on the dorsal side of the left
hand and that has not been reported previously.

Prevalence of neuroblastoma-like schwannoma is known to be higher in women than
men and is usually reported as a painful mass [12,13]. Our patient was also a woman,
however had a painless lesion. Higher prevalence has been suggested as a reason for an
increased clinicopathological variation of schwannoma in women compared to men [13].
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Microscopically, neuroblastoma-like schwannoma can mimic other small round cell
tumors, as originally described by Goldblum JR et al., and the presence of these small round
cells along with rosette formation may cause confusion with primitive neuroectodermal tu-
mors (PNETs) and neuroblastoma. Zachary T. Lewis believes that the name “neuroblastoma-
like schwannoma” may overestimate these similarities [13]. Neuroblastoma-like schwan-
noma can be differentiated from mentioned entities based on the presence of areas of
conventional schwannoma, encapsulation, lack of mitoses and atypia, along with diffuse
positivity for S100 protein [2].

Difference in the size of rosettes is considered an important histological criterion to
distinguish neuroblastoma from neuroblastoma-like schwannoma [2,5]. In agreement with
previously reported observations, rosettes in our neuroblastoma-like schwannoma case
were trichrome positive [12].

Dendritic cell neurofibroma is another dermal lesion with pseudorosettes that might
be confused in diagnosis with neuroblastoma-like schwannoma. The differentiation be-
tween dendritic cell neurofibroma and neuroblastoma-like schwannoma is based on the
smaller size of the pseudorosettes, with a histopathological characterization including
lagers cells with pale eosinophilic cytoplasm and vesicular nuclei, and strong CD57 posi-
tivity [14,15]. The other distinguishing feature between dendritic cell neurofibroma and
neuroblastoma-like schwannoma is positive staining with 5100 protein and positive/absent
CD34 staining [14].

In our case, the histopathological investigation on Hematoxylin and Eosin (H&E) stained
sections revealed a small cell tumor with the cellular characteristics of neuroblastoma described
earlier, along with areas of conventional schwannoma. Moreover, no cellular atypia, necrosis
or mitosis was evident in the specimen of our patient. These findings are consistent with the
findings of previous neuroblastoma-like schwannoma case reports [16].

Immunohistochemical methods helped us to reach a definite diagnosis. Indeed, in
our case, the tumor cells were strongly and diffusely positive for S100 protein and focally
positive for NSE. Neuroblastoma-like schwannoma showed focal areas with typical im-
munophenotyping of conventional schwannoma and all tumor cells were strongly and
diffusely positive for S100 protein, but typically negative for other markers of neural differ-
entiation, such as synaptophysin [3]. However, there are reports in which the tumor cells
show positivity for other neural markers such as NSE [9].

4. Conclusions

Neuroblastoma-like schwannoma is an unusual variant of schwannoma which can
be misinterpreted as malignancy. Therefore, performing more specific histopathological
characterization, such as examining the expression of 5100 protein in tumoral cells, in
combination with histological investigation, including H&E staining, is of fundamental
importance for the pathologists.
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