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Retroperitoneal cellular schwannoma (CS): a potential 
pitfall of malignancy. Report of a case and review of 
the literature
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Abstract
Cellular Schwannoma (CS) is a well-recognized morphological variant of  schwannoma, which has 
been reported in many usual and unusual sites. We herein report a rare case of  a bulky, retroperitoneal 
cellular schwannoma showing challenging radiological and morphological features. Due to large size 
and ill-defined margins at CT examination a malignant soft tissue tumor (sarcoma) was suggested. At 
histological examination high cellularity and co-existence of  several growth patterns, such as fascicular, 
storiform and herringbone patterns, contributed to make difficult its recognition as schwannoma. The 
present case emphasizes the possibility that retroperitoneal CS can represent a potential diagnostic pitfall 
of  malignancy. Awareness of  the possibility that this unusual variant of  schwannoma may occur in the 
retroperitoneum is crucial to avoid potential confusion with malignant tumors, especially when evaluating 
small biopsies.
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Introduction
Cellular schwannoma (CS) is a well-recognized variant of 
schwannoma which deviates from classic type schwannoma 
for the absence of the so-called “Verocay bodies”, while it is 
exclusively or predominantly composed of “Antoni A” areas [1]. 
CS occurs in an age group similar to the classic schwannoma, 
with a peak incidence from the fourth to sixth decades of life 
[1,2]. There is only one case of CS reported during pregnancy 
[3]. Compared to the classic type, CS tends to develop more 
often in deep cavities, such as retroperitoneum [4-6], posterior 
mediastinum [7], and in paravertebral sites, with only rare cases  
reported in pleura [8], lung [9-11], pelvis [10,12] and gast-
rointestinal tract [13-15]. The cranial nerves may also be aff- 
ected, especially the fifth [16] and the eighth [17-19]; less com- 
monly, abducens nervus [20], hypoglossal nervus [21] and 
intercostal nerves [22] are involved. Only about one-fourth of 
all CS develops in the deep soft tissues of the extremities [23-25]. 

Rare cases of CS are described in pharynx [26,27], intrasellar 
region, parasellar region [28], cranial fossa [29,30], retrobulbar 
site [31], oral mucosa [32], paranasal sinuses [33], mandible 
[34,35], and vagina [36]. Only one case of spinal epidural schw- 
annoma in an infant has been reported [12]. Clinically CS 
may be asymptomatic and discovered occasionally by radio-
logical images, or produce neurological symptoms. Like 
classic schwannoma, at gross examination, CS appears well 
circumscribed, encapsuled, and occasionally exhibiting a 
plexiform growth pattern. At cut section tumor has a homo- 
geneous appearance and it is tan in color; sometimes hemo-
rrhagic or degenerative cystic areas can be observed. At his- 
tological examination, CS is composed predominantly or 
exsclusively of “Antoni A” areas, while “Antoni B” areas, which 
frequently results in the formation of the “so-called” Verocay 
bodies, may be absent or focally detected in less than 10% 
of the tumors. As CS is composed of closely packed spindle 
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cells arranged in intersecting fascicles with several growth 
patterns, this tumor can represent a potential diagnostic 
pitfall, especially for pathologists who are unfamiliar with this 
entity. In this regard CS can be confused with other malignant 
soft tissue tumors, which partially share similar architectural 
patterns, including adult-type fibrosarcoma, leiomyosarcoma, 
monophasic synovial sarcoma, and malignant peripheral nerve 
sheath tumor. Mitotic activity can be detected but usually is 
low (<4 mitoses/10HPF). Small foci of necrosis, identified in up 
to 10% of cases, are admitted and usually considered trauma-
induced [1]. Another characteristic morphological finding 
of CS is the presence of sub-capsular lymphoid aggregates. 
Bone erosion may be present [1]. Like classic schwannoma, CS 
displays diffuse and strong immunoreactivity for S100 protein. 
During infancy and childhood, CS, due to its high cellularity, 
herringbone-like pattern, mitotic activity and occasional bone 
erosion, often may be misdiagnosed as congenital hamartoma 
(fascicular schwannoma) or dramatically as plexiform malignant 
peripheral nerve sheath tumors [2,15,37-42]. 

Case presentation
A 32 year-old woman presented a 4-month history of inter- 
mittent pelvic pain. Physical examination, laboratory tests and 
her past medical history were unremarkable. As an abdominal 
ultrasound revealed a retroperitoneal solid mass, the patient 
underwent abdomino-pelvic computed tomography (TC), which  
showed a bulky, solid mass, localized in the left lumbo-aortic 
region (Figure 1). The mass was attached to the aorta and 
iliac artery wall; the axial image showed a retroperitoneal 
mass localized anteriorly to the lumbar spine, extending to 
the left psoas compartment, where the tumor was undis-
sociable from the medial profile of the ipsilateral psoas 
muscle, which is markedly splayed and dislocated on the left 
side of the abdomen. There were no signs of bone erosion. 
Left common iliac artery and vein, in close contact with the 
mass, were compressed and displaced to the right of the 
midline, in absence of encasement and infiltration (Figure 1).  
The mass showed a round hypodense central area and pres-
ented a moderate enhancement after e.v. administration of 
the contrast agent. Due to large size (9 cm), solid internal 
structure, ill-defined left margin, in correspondence of which 
the mass appeared to be not dissociable from the ipsilateral 
psoas muscle, the possibility of a malignant soft tissue tumor 
(sarcoma) was suggested. The patient, after having signed 
her informed consent, was submitted to surgical resection 
of the tumor mass. The patient is doing well and is without 
any recurrence 16 months after surgery.

Materials and methods
The surgical specimen was submitted for histological exam-
ination in neutral-buffered 10% formalin, dehydrated using 
standard techniques, embedded in paraffin, cut to 5 μm, and 
stained with hematoxylin and eosin. Immunohistochemical 
studies were performed with the labeled streptavidin-biotin 

Figure 1. CT examination. The axial image shows a 
retroperitoneal mass (arrow) localized anteriorly to the lumbar 
spine and extending to the left psoas compartment where 
the tumor is not dissociable from the medial profile of the 
ipsilateral psoas muscle (LPM) which is markedly splayed 
and dislocated on the left side of the abdomen. There are 
no signs of bone erosion. Left common iliac artery (a) and 
vein (v), in close contact with the mass, are compressed and 
displaced to the right of the midline, in absence of encasement 
and infiltration. The mass shows a round hypodense central 
area (*) and presents a moderate enhancement after e.v. 
administration of the contrast agent.
RPM=right psoas muscle; LPM=left psoas muscle; a=left 
common iliac artery; v=left common iliac vein

peroxidase detection system using the Ventana automated 
immunostainer (Ventana Medical Systems, Tucson, AZ). The 
following antibodies were tested: vimentin, S100 protein, CD31, 
α-smooth muscle actin, desmin, myogenin, CD34, CD99, CD117, 
pan-cytokeratins, EMA (epithelial membrane antigen), bcl2, 
ALK-protein (all from DakoCytomation, Glostrup, Denmark). 
Negative controls for the staining were slides stained with 
omission of the primary antibody.

Pathological findings
Gross examination revealed a tumor mass with well-defined 
margins, measuring 9 cm in its greatest diameter, and 
with a lobulated, smooth external surface. The cut section 
showed a solid lesion with homogeneous appearance, firm 
in consistency and whitish in color. Focally, hemorragic areas 
were seen. Histologically, a highly cellular tumor, completely 
circumscribed by a thick, fibrous capsule, was seen at low 
magnification (Figure 2). Tumor was composed of bland-
looking spindle-shaped cells variably arranged in intersecting 
long or short fascicles (Figure 3). Focally, neoplastic cells 
exhibited a storiform or herringbone growth patterns. Neo-
plastic cells had relatively abundant pale to eosinophilic cy-
toplasm and oval nuclei with rare nucleoli. Mitotic activity 
was low (<1mitosis×10HPF). Small foci of necrosis were idien- 
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Figure 2. Low magnification showing an encapsulated, 
highly cellular tumor. A normal appearing lymph 
node (arrow) is seen to be attached to tumor capsule 
(haematoxylin and eosin staining; original magnification 
x40).

tified. Nuclear pleomorphism and atypical mitoses were not  
seen. Tumor contained numerous small-to mediumsized blood 
vessels with thick hyalinized walls (Figure 4).  Interestingly, 
inflammatory cells, including lymphocytes, plasmacells, and  
foamy histocytes, were scattered troughout the tumor (Figure 5). 
 Notably, a central tumor area showed degenerative changes 
characterized by extensive edema, focal necrosis, and 
chronic inflammation (mainly foamy histiocytes). A normal 
appearing lymph node was attached to tumor capsule. 
Immunohistochemically, neoplastic cells were diffusely and 
strongly stained with vimentin and S100 protein (Figure 
6). No immunoreactivity was obtained with any of the 
other antibodies tested. Based on both morphological and 
immunohistochemical features the diagnosis of “cellular 
schwannoma” was rendered.

Discussion
Soft-tissue masses of the extraperitoneal spaces (e.g., abdominal 

Figure 3. Tumor is composed of bland-looking spindle-
shaped cells predominantly arranged in intersecting 
fascicles (haematoxylin and eosin staining; original 
magnification x100).

retroperitoneal space, pelvic extraperitoneal space) include 
a broad spectrum of clinico-pathological entities, whose spe- 
cific diagnosis cannot usually be achieved by radiologists, 
due to the considerable overlap in their imaging appearances 
[43]. However, CT and Magnetic Resonance (MR) imaging 
findings, especially referred to the nature of tumor stroma 
(i.e., myxoid stroma, fibrous and sclerotic stroma), the 
presence of calcifications and tumor fatty component, and 
the dynamic enhancement patterns, can be helpful in the 
differential diagnosis of these lesions [43]. We report a case 
of retroperitoneal CS with emphasis on radiological and 
pathological features. In our case, CT clearly demonstrated the 
absence of any fatty component within tumor mass, ruling out 
the possibility of retroperitoneal lipomatous tumors (lipoma, 
liposarcoma, mielolipoma). The mass was solid, with a soft-
tissue density, and presented a round central area with lower 
density, consistent with necrosis. It did not show neither cystic 
areas nor calcifications and, after e.v. administration of the 
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Figure 4. Numerous blood vessels with hyalinized walls 
were seen throughout the tumor (haematoxylin and eosin 
staining; original magnification x80).

Figure 5. Numerous foamy histiocytes are scattered among 
neoplastic spindle cells (haematoxylin and eosin staining; 
original magnification x80).

contrast medium, the enhancement was mild and homogenous 
as usually seen in a moderately vascularized mass. Although 
these features were not specific, they were consistent with 
a densely cellular or fibrous tumor. Radiological distinction 
between retroperitoneal benign and malignant tumors is 
usually challenging due to the overlapping of the imaging 
findings. In this regard, large tumor size, irregular margins and 
the absence of calcifications may be predictors of malignant 
tumors [44]. Recently, Zheng and coauthors [45] studied the 
sensitivity and the specificity of some diagnostic CT indexes in 
the prediction of malignancy, evaluating 194 cases of primary 
retroperitonal tumors and proposed a combined score system. 
They showed that ill-defined margins, irregular tumor shape, 
long diameter (>6.75 cm) and short diameter (>6.25 cm), and  
solid texture were statistically significant parameters of malig-
nancy, while CT attenuation number and calcifications had 
no statistical significance. In our case, based on large tumor 
size (9 cm), solid internal structure, and mainly the ill-defined 
left margin, in correspondence of which the mass appeared 
to be not dissociable from the ipsilateral psoas muscle, the 

possibility of a sarcoma was proposed. The hypothesis of a 
leiomyosarcoma [46] (the second most common primary retr- 
operitoneal sarcoma after liposarcoma) was unlikely because 
the most commonly affected location is the segment between 
the diaphragm and renal veins and approximately 6% of 
leiomyosarcomas arise from the inferior vena cava that in 
our case was completely spared; moreover, at CT and MR 
images, the most suggestive feature for leiomyosarcoma is  
extensive necrosis with a contiguous involvement of a 
vessel. Abdominal schwannomas [47] are usually located 
in the paravertebral regions, adjacent to the kidney or, as 
in our case, in the presacral pelvic retroperitoneum. They 
usually occur in young to middle-aged adults, and women 
are affected twice as often as men. The tumors are generally 
asymptomatic and therefore discovered incidentally. They are 
often misdiagnosed as tumors or tumor-like lesions primarily 
arising from adjacent anatomical structures or organs [44]. 
Differential radiological diagnosis mainly revolves around 
myelolipoma, paraganglioma, liposarcoma, leiomyosarcoma, 
and malignant fibrous histiocytoma [44]. In our case, the 
neurogenic nature of the tumor was not suspected because 
imaging did not demonstrate a close relationship between 
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Figure 6. Diffuse nuclear and cytoplasmic expression 
of S-100 protein (immunoperoxidase staining; original 
magnification x100).

the mass and a conjugation foramen. However, as already 
reported in literature [47], this is commonly due to the fact 
that the affected nerve is of small size and it is usually lacking, 
not only on imaging, but also at histological examination. 
Retroperitoneal schwannomas usually present as a round 
to oval-shaped mass with well-defined margins, while their 
imaging features are quite variable on the basis of their 
cellularity [47] and extra-cellular matrix composition. In our case, 
the mass had a homogeneous soft-tissue density, probably 
due to the high level of diffuse high cellularity. Interestingly, 
the mass had neither cystic areas nor calcifications, which 
instead are frequently encountered in schwannomas [44,48]. 
The enhancement pattern of schwannomas depends on the 
variation in the degree of cellularity; therefore, unlike our case, 
in which the enhancement refers to a moderately vascularized 
mass, a low cellularity with a diffuse edematous change 
may result in a minimal contrast enhancement [47]. In our 
case, CT images showed an ambiguous image of infiltration 
of left psoas muscle but excluded bone erosion. Invasive 

margins are uncommon in schwannomas, whereas they are 
occasionally reported in some cases of malignant peripheral 
nerve sheath tumors [49]. The case of CS herein presented 
was challenging not only on radiological images, but also 
on histological examination. This was mainly due to the fact 
that typical schwannoma shows nuclear palisading, which 
frequently results in the formation of the “so-called” Verocay 
bodies, whose detection, even if only focally, is considered to be 
the hallmark of this benign tumor. In our case, the absence of 
Verocay bodies, along with a spindle cell tumor with fascicular, 
storiform, and herringbone patterns, rendered difficult its 
recognition as schwannoma. Accordingly, the following 
mainly tumors were included in the differential diagnosis:  
leiomyosarcoma, adult-type fibrosarcoma, monophasic 
synovial sarcoma, malignant peripheral nerve sheat tumor 
and inflammatory myofibroblastic tumor. Although each of 
these tumors shows distinctive morphological features, CS can 
be easily distinguished by means of immunohistochemical 
analyses. Unlike the above-mentioned malignant tumors, CS 
shows a diffuse S-100 protein, whereas only a focal staining 
for this marker can be found in both synovial sarcoma and 
malignant peripheral nerve sheath tumor. 

Conclusion 
The present paper emphasizes that CS can occur in the ret-
roperitoneum, representing a potential diagnostic pitfall. Alt- 
hough this unusual variant of schwannoma exhibits some 
alarming radiological and morphological features, the correct 
diagnosis can be confidentially achieved if pathologist is 
aware of this unusual tumor, including S-100 protein in the 
immunohistochemical panel, when he is dealing with a 
retroperitoneal spindle cell tumor.
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