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Microcystic/Reticular Schwannoma: 
Morphological Features Causing Diagnostic 
Dilemma on Fine-Needle Aspiration Cytology
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	 Patient:	 Male, 28
	 Final Diagnosis:	 Microcystic/reticular Schwannoma
	 Symptoms:	 Neck fullness • finger tingling and numbness
	 Medication:	 —
	 Clinical Procedure:	 Surgical resection
	 Specialty:	 Anatomic Pathology

	 Objective:	 Rare disease
	 Background:	 Schwannoma is a common, benign, peripheral nerve sheath tumor. Fine-needle aspiration (FNA) has been very 

useful for diagnosing classic Schwannoma. Recently, a new morphological variant, the so-called microcystic/re-
ticular Schwannoma, has been recognized. Although histological features of microcystic/reticular Schwannoma 
have been described, there are no available reports on its FNA cytological appearance.

	 Case Report:	 A 28-year-old male presented with right arm and finger tingling and numbness. Physical examination found a 
right lower neck mass. He underwent FNA, followed by needle core biopsy. A diagnosis of microcystic/reticular 
schwannoma was made. In this case report, we focused on the FNA diagnostic features, thoroughly searched 
the literature, and discussed relevant information for differential diagnosis.

	 Conclusions:	 Unlike classic Schwannoma, microcystic/reticular variant has unique cytological features which can mimic those 
of several morphologically similar mass lesions, making the FNA interpretation more challenging. Cytopathologists 
should be aware of this new variant of Schwannoma when evaluating FNA cytology of mass lesions showing 
low-grade, paucicellular, and myxoid features.
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Background

Schwannoma arises from the Schwann cells that encompass 
the peripheral nerve bundles. The classic anatomic locations 
of Schwannoma include the distal extremities and head and 
neck regions. Schwannoma cases are seen predominant-
ly in adults and have no significant sex predilection [1–4]. 
Schwannoma often presents as a painless, circumscribed, usu-
ally encapsulated mass, with a bland-looking spindle cell mor-
phology with mixed Antoni A (hypercellular, often containing 
Verocay bodies) and Antoni B areas, and strongly positive for 
S-100 protein by means of immunohistochemistry (IHC) [5]. 
Most Schwannomas are benign and usually cured by surgical 
resection, although the so-called “malignant Schwannoma” 
does rarely occur.

Although a minor component of a reticular growth pattern has 
been described in some cases of conventional Schwannomas 
[6,7], Liegl et al. reported a series of Schwannomas showing a 
predominantly/exclusively microcystic/reticular growth pattern. 
These Schwannomas, termed “microcystic/reticular schwanno-
mas”, were considered as a distinct clinico-pathological vari-
ant for their predilection for visceral organs and unique mor-
phological features. Apart from the characteristic microcystic 
and reticular growth patterns, this tumor variant lacks Antoni 
A, Antoni B areas, and Verocay bodies, which are, in contrast, 
commonly seen in conventional Schwannomas. Additionally, 
Schwann cells exhibited abundant eosinophilic cytoplasm and 
were variably set in a myxoid or collagenous stroma [8]. Here, 
we report the FNA features of a case of microcystic/reticular 
Schwannoma arising in the lower neck/thoracic region and in-
volving fibrofatty tissue and skeletal muscle. To the best of our 
knowledge, the present case is the first report of FNA cytolog-
ical features of this rare variant of Schwannoma.

Case Report

A 28-year-old male presented to his primary care physician with 
right lower neck fullness for the past 5–6 years, and a 1-month 
history of right arm and finger tingling and numbness. He did 
not have decreased sensation in the tingling areas. Physical 
examination revealed a palpable mass in the right lower neck, 
extending to the upper back, with the brachial plexus and sub-
clavian blood vessels right on the anterior surface of the mass. 
A neurogenic tumor was highly suspected.

MRI showed a 14-cm multi-lobulated mass in the right neck 
extending to the retroclavicular region and the superior por-
tion of the thorax. The mass appeared to be infiltrating into 
the posterior scalene muscle and supraspinatus muscle on 
the right side, with extension into the plane of brachial plex-
us and anterior displacement of the axillary artery and vein, 

but without definite evidence of encasement of brachial plexus 
structures, arterial encasement, or venous thrombosis. There 
was no evidence of bony remodeling, or extension to the cer-
vical spine or beyond the pleura. The radiologic findings were 
suggestive of a neurofibroma, peripheral nerve sheath tumor, 
or vascular tumor.

CT-guided FNA was performed for cytological diagnosis. 
Several passes with a 20-gauge needle were performed. On 
Papanicolaou-stained slides, the specimen was cellular and con-
sisted of a monotonous population of uniform, bland spindle 
cells set in a myxoid background (Figure 1). Clusters of cells 
forming microcystic structures were evident. Neither mitot-
ic figures nor necrosis were seen. The cells had bland nuclei 

Figure 1. �Fine-needle aspiration smear of tumor (Pap stain, 
×100) showed monotonous population of bland 
spindle cells set in a myxoid background.

Figure 2. �Fine-needle aspiration smear of tumor (Pap stain, 
×400) demonstrated clusters of cells forming 
microcystic structures. The cells had bland nuclei 
with inconspicuous nucleoli, and exhibited abundant 
eosinophilic cytoplasm without distinct cell borders. 
Neither mitotic figures nor necrosis were seen.
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with inconspicuous nucleoli, and they exhibited abundant eo-
sinophilic cytoplasm without distinct cell borders (Figure 2). 
Based on the morphology, the differential diagnoses included 
benign peripheral nerve sheath tumor (schwannoma, neuro-
fibroma), low-grade sarcoma or carcinoma, and infection dis-
eases. AFB, GMS, and Gram stains were negative for organ-
isms. The spindle cells were uniformly and strongly positive 
for S-100 and were negative for GFAP, AE1/AE3, CD117, des-
min, CD34, and CD68. Although cytological and IHC findings 
strongly suggested the diagnosis of Schwannoma, no features 
of classic Schwannoma, such as Antoni A and Antoni B areas 
and Verocay bodies, were seen. A tissue biopsy for a defini-
tive histopathological diagnosis was suggested.

Accordingly, the patient underwent needle core biopsy. The le-
sion was composed of bland-looking spindle cells connected by 
complex weblike maximal eosinophilic cytoplasmic extensions. 
Myxoid substance was present intracellularly and extracellular-
ly. The tumor cells had unremarkable and inconspicuous nucle-
oli, with no mitotic activity identified. IHC stains showed that 
the tumor cells were positive for S-100 protein and negative for 
AE1/AE3, CAM 5.2, SMA, CD34, and p63. The morphological and 
IHC findings supported the diagnosis of reticular/microcystic 
schwannoma, and complete surgical excision was suggested.

The tumor was resected completely and sent for pathological 
examination. Grossly, a tan-brown, homogeneous, fleshy, mul-
tilobulated, soft tissue mass, involving the skeletal muscle and 
fibrofatty tissue, was observed. The tumor measured 13 cm in 
its greatest dimension, had an irregular shape, and it was en-
capsulated, with no areas of necrosis, hemorrhage, or cystic de-
generation. All resection margins were tumor-free. Histological 
examination showed bland-looking spindle cells forming micro-
cystic structures and architecturally demonstrating a plexiform 
growth pattern (Figure 3). A myxoid background was prominent. 
No Antoni A or Antoni B areas were present. No Verocay bodies 
could be identified. The tumor cells had abundant eosinophilic cy-
toplasm and bland-looking nuclei with no mitotic activity (Figure 
4). The neoplastic cells were strongly positive for S-100 protein 
(Figure 5), and negative for synaptophysin and chromogranin. 
The final diagnosis was reticular/microcystic Schwannoma. The 
patient recovered well and was discharged 2 days after the sur-
gery. No recurrence was reported after 4 years and 3 months.

Discussion

Schwannoma is a common peripheral nerve sheath tumor which 
rarely recurs. Most Schwannomas develop in the subcutaneous 

Figure 3. �H&E stained sections of surgically resected tumor 
(×40) showed numerous microcystic structures formed 
by spindle cells, architecturally demonstrating a 
plexiform growth pattern.

Figure 5. �S100 immunohistochemical stain of surgically resected 
tumor (×200) showed that the tumor cells were 
strongly positive for S-100 protein.

Figure 4. �H&E stained sections of surgically resected tumor 
(×200) revealed that the tumor cells had abundant 
eosinophilic cytoplasm and bland-looking nuclei 
with no mitotic activity. A myxoid background was 
prominent. No Antoni A or Antoni B areas were 
present. No Verocay bodies could be identified.
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soft tissue of the head and neck, and distal extremities. Classic 
schwannoma usually presents as an encapsulated mass that 
histologically demonstrates intermixed Antoni A, Antoni B ar-
eas, and Verocay bodies. The bland-looking spindle tumor cells 
are strongly positive for S-100 protein, and EMA highlights the 
capsule [5]. Several morphological variants of Schwannoma 
have been reported, including ancient Schwannoma, cellular 
Schwannoma, plexiform Schwannoma, melanotic Schwannoma, 
epithelioid Schwannoma, hybrid Schwannoma/perineurioma, 
hybrid Schwannoma/neurofibroma, and glandular Schwannoma 
[9]. Recently, a new variant of Schwannoma, reticular/micro-
cystic Schwannoma, was reported [8]. This new variant of 
Schwannoma has a predilection for the GI tract and demon-
strates characteristic strands of bland spindle cells in a myxoid 
background, with various proportions of microcystic structures. 
In contrast to the classic Schwannoma, microcystic/reticular 
Schwannoma does not show alternating Antoni A, Antoni B 
areas, and Verocay bodies. Since the introduction of this new 
variant, several case studies have been published. Most cas-
es arose from the GI tract and other visceral organs [8,10–
12]. Only rare cases occurred in subcutaneous soft tissue [13].

Our case was a 28-year-old male who presented with a slow-
ly growing, 13-cm, lobulated, encapsulated mass in the low-
er neck/upper back location. The tumor involved the fibrofat-
ty tissue and skeletal muscle, raising concern of malignancy. 
However, the tumor was grossly encapsulated and cytolog-
ically bland. Neither mitotic activity nor necrosis was pres-
ent. Microscopically, the tumor was composed of character-
istic strands of spindle cells with extensions of eosinophilic 
cytoplasm, in a background of myxoid and fibrillary colla-
gen. The tumor cells were uniformly and strongly positive for 
S-100 protein, and negative for cytokeratin and CD34. All the 
above features supported the diagnosis of microcystic/retic-
ular Schwannoma. The tumor was resected successfully and 
no recurrence has been reported to date.

Differential diagnosis for this case includes several morpholog-
ically similar soft tissue tumors, including neurofibroma [14], 
reticular perineurioma [15], myoepithelioma [5], and nerve 
sheath myxoma [16]. Neurofibroma, which generally demon-
strates patchy S-100 protein positivity, was ruled out because 

the spindle cells were strongly and uniformly positive for S-100 
in our case. Reticular perineurioma can have overlapping mor-
phology with microcystic/reticular Schwannoma, but the tu-
mor cells are negative for S-100 protein and positive for EMA. 
Myoepithelioma demonstrates reticular distribution of spin-
dle cells and myxoid background; however, a certain degree of 
pleomorphism on histology is usually seen and a proportion of 
tumor cells are stained epithelial markers, such as EMA. Unlike 
our case, nerve sheath myxoma is S-100 protein-negative.

FNA is extremely valuable in diagnosing soft tissue tumors, 
including Schwannoma. The procedure is only minimally inva-
sive and can be carried out at a physician’s office. Moreover, 
FNA is very cost-effective and has fairly high sensitivity and 
specificity. For example, a study found that the sensitivity, 
specificity and positive predictive value of FNA in diagno-
sis of soft tissue tumors were 91.5%, 92.5%, and 95.5%, re-
spectively [17]. For classical Schwannoma cases, FNA usually 
shows clusters of spindle cells and remnants of Verocay bod-
ies. S-100 protein is uniformly positive. Schwannoma can be 
reliably diagnosed at FNA if all of the above features are seen 
[18]. In our case, FNA did not show Verocay bodies, but in-
stead showed strands of bland-looking spindle cells with in-
distinct cell borders and delicate eosinophilic cytoplasm, some 
forming microcystic structures, in a myxoid background. The 
tumor cells were strongly positive for S-100 and negative for 
EMA and other epithelial markers. A diagnosis of microcys-
tic/reticular schwannoma was suggested and confirmed by 
thorough examination of a surgical specimen. To the best of 
our knowledge, this is the first report of FNA features of mi-
crocystic/reticular Schwannoma.

Conclusions

We reported a case of microcystic/reticular variant of 
Schwannoma, a rare entity with FNA features very distinct 
from those of classic Schwannoma, making the FNA interpreta-
tion more challenging. Cytopathologists should be alert for this 
new variant of Schwannoma when they are dealing with an FNA 
of soft tissue mass, demonstrating bland-looking spindle cells 
with reticular/microcystic structures in a myxoid background.
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