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Introduction
Schwannomas are benign neoplasms of Schwann cells that 
develop along peripheral nerves [1, 2, 3]. These tumors typically 
grow slowly, sometimes without symptoms [1, 2]. The majority 
of schwannomas occur spontaneously; however, they can arise in 
the setting of genetic diseases such as neurofibromatosis Type 1 
and 2 (NF1 and NF2) [1]. A rare form of this tumor, known as an 
ancient schwannoma, is characterized histologically by major 
degenerative changes [2], including perivascular hyalinization, 
calcification, loss of hypercellular regions/nuclear degeneration, 
cystic necrosis, and hemorrhage leading to intralesional 
hematoma formation [2]. Akerman and Taylor were the first to 

describe this type of benign neurogenic tumor in 1951 as an 
“ancient neurilemmoma” [3] which account for 0.8% of all soft-
tissue tumors [4].
On advanced imaging, schwannomas classically appear as well-
defined, fusiform solid masses [5, 6] that are hypointense on T1 
and hyperintense on T2, depending on the extent of fat content. 
Histologically, two cellular patterns are appreciated: Antoni A 
regions with Verocay bodies and Antoni B regions [2, 6]. Antoni 
A regions are hypercellular areas of spindle cells characterized by 
tightly arranged and elongated nuclei with central thickening and 
tapered ends [7]. Verocay bodies accompany these Antoni A 
regions and describe the clear areas between the sheets of spindle 

Author’s Photo Gallery

DOI:10.13107/jocr.2022.v12.i06.2854
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License https://creativecommons.org/licenses/by-nc-

sa/4.0/ , which allows others to remix, tweak, and build upon the work non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms

34

Introduction: The value of this manuscript is that it highlights a common diagnostic challenge facing orthopedic surgeons, involving the reality 
that both benign and malignant soft-tissue tumors can present as large cystic masses masquerading as a hematoma. This is the first report of its 
kind to describe a schwannoma presenting as such a large hematoma in the thigh.
Case Presentation: A 64-year-old male presented with 2 days of worsening pain over a left posterior thigh mass that was enlarging for 12 years. 
Imaging demonstrated a cystic mass. 1.8L of serosanguinous fluid was aspirated and cytology was negative for malignancy, suggesting chronic 
hematoma. The fluid reaccumulated, indicating surgical management. Histopathology revealed a hemorrhagic ancient schwannoma.
Conclusion: Without history of trauma or anticoagulation, intramuscular hematoma should be a diagnosis of exclusion. Burden of proof is high 
to rule-out a neoplastic process masquerading as fluid collection. Biopsies should be taken and schwannoma with ancient change and cystic 
degeneration should be considered.
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Learning Point of the Article:
Schwannoma with ancient change and cystic degeneration should be included in the surgeon’s differential diagnosis when a patient presents 
with intramuscular hematoma; therefore, biopsy is warranted since identification of a neoplastic process masquerading as a fluid collection 
drastically changes patient management.
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cells where cells do not have nuclei [7]. Antoni B regions are 
hypocellular with thin and wispy cells separated by microcystic 
spaces [2, 6, 8]. On immunohistochemical analysis, these stain 
positively for S-100 and SOX10 [1, 9]. When indicated, 
complete excision of the tumor should be performed to 
minimize the chance of recurrence [9, 10].
Hematomas are collections of bloody fluid within soft tissue. 
Histologically, hematomas show erythrocytes clumped 
together by fibrin strands along with pockets of serum. 
Typically hematomas self-resolve but they can be aspirated to 
facilitate culture and cytologic analysis if persistent [11]. If left 
untreated, hematomas can lead to tissue irritation, necrosis, and 
anemia due to blood loss [12]. This case study describes a rare 
presentation of a hemorrhagic ancient schwannoma 
masquerading as a massive hematoma. Despite several 
aggressive surgical debridements and attempts at preventing 
recurrence, the neoplastic nature of this lesion led to post-
operative recurrent fluid collection. This report brings 
awareness to this rare entity, which is not traditionally 
associated with a blood-filled cystic space [2, 13], and aims to 
highlight that a hemorrhagic schwannoma should be 

considered in the setting of massive, recurrent, and atraumatic 
hematoma within muscle.
Lee et al. [2] described two cases of an ancient schwannoma 
mimicking a malignant tumor, highlighting that after many 
years of chronic change, schwannomas can clinically and 
pathologically masquerade as other tumors. Our report is 
critical to the literature as it describes another entity that these 
ancient schwannomas can mimic, and surgeons must be aware 
of this fact to avoid misdiagnosis.

Case Report
A 64-year-old male presented with 2 days of worsening left 
posterior thigh pain due to an enlarging mass. The patient stated 
that the mass had been slowly growing for 12 years, but only 
recently became painful. The patient was ambulating and 
denied trauma .  He was  not  tak ing  phar macolog ic 
anticoagulation.
On physical examination, the large left posterior thigh mass was 
firm, tense, and relatively non-tender to palpation. He exhibited 
full strength in all muscle groups, and full knee range of motion. 
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Figure 1: Pre-operative Axial Computed Tomography (CT) 
Scan. CT scan demonstrated a large multiloculated, cystic soft 
tissue lesion in the posterior mid-to-distal thigh measuring 16.0 × 
13.7 × 17.1 cm (anteroposterior × transverse × craniocaudal).

Figure 2: Pre-operative T1-weighted Axial Magnetic Resonance 
Imaging (MRI) of the Left Thigh. MRI illustrated a large septated 
cystic structure with fluid-fluid levels and a thick fibrous rim 
within the posterior compartment of the thigh.

Figure 3: Pre-operative Sagittal T2 Fat-saturated Magnetic 
Resonance Imaging (MRI) of the Left Thigh. MRI illustrated a 
large septated soft-tissue structure with fluid-fluid level within the 
posterior compartment of the thigh.

Figure 4: Histology H&E 2× Magnification. Histology 
displaying partially organizing hematoma with cellular 
areas.

Figure 5:  Histolog y H&E 4× Magnif ication. Histolog y 
demonstrating the cellular areas composed of bland neoplastic 
spindle cells exhibiting prominent multinodular arrangement and 
abundant myxoid matrix.

Figure 6:  Histolog y H&E 4× Magnif ication.  Histolog y 
demonstrating the thick fibrous rind on the left, showing 
morphological features similar to ancient schwannoma.
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Sensation was intact in all nerve distributions distally without 
paresthesias or numbness. Computed tomography and 
magnetic resonance imaging (MRI) demonstrated a large, 
multiloculated, and cystic mass in the posterior aspect of the 
thigh measuring 16.0 × 13.7 × 17.1 cm (Fig. 1, 2, 3). The mass 
abutted the posterior femoral cortex without cortical invasion 
and demonstrated splaying and edema of adjacent muscles. The 
sciatic nerve could be appreciated proximal to the mass and the 
tibial/common peroneal nerves could be visualized distal to it. 
However, at the level of the soft tissue mass, the nerve could not 
be visualized. Final radiology report suggested this to represent 
chronic hematoma.
Ultrasound-guided aspiration drained 1.8L of serosanguinous 
fluid from the mass. Cultures were negative. Cytology 
demonstrated presence of scattered lymphocytes, blood clot, 
hemosiderin-laden macrophages, and proteinaceous materials 
but was negative for neoplastic or atypical cells. Again, these 
findings were suggestive of chronic hematoma.
Within 48 h, the fluid had recollected within the posterior thigh. 
A surgical irrigation and debridement was performed with open 
biopsy of the mass’s rind-like wall. A 9 cm longitudinal incision 

was made directly over the extremely large mass on the midline 
posterior thigh. The fascia was incised and approximately 500 
mL of bloody fluid was immediately aspirated. A thick rind was 
present around the edge of the remaining deep fluid collection, 
which was incised using electrocauterization. On entering this 
deep space, another 1L of bloody fluid was aspirated. This entire 
space was cystic, filled with fluid and clot, with small areas of 
solid hypertrophic tissue at the periphery. The thick inner 
surface of the walls was bleeding in a capillary fashion, but the 
surgeon could not detect a large bleeding vessel.
Due to the surgeon’s suspicion of a vascular tumor, all of the 
clots and four areas of hypertrophic tissue from the inner rind 
were sent for pathologic examination. There was no obvious 
neural tissue within or surrounding the cavity, and a nerve 
stimulator was used to confirm this.
The cavity was irrigated, and before washing, betadine and 
hydrogen peroxide were allowed to dwell for three minutes 
each. Electrocauterization was then used on all areas that were 
actively bleeding to achieve hemostasis. In fear of fluid 
reaccumulation, a vacuum-assisted closure device (VAC) was 
applied with plans for a future washout.
Four days later, the patient returned to the operating room for 
VAC removal and repeat irrigation and debridement. A 
considerable amount of blood had recollected despite the VAC. 
Mechanical debridement of the inner walls of the cavity was 
again performed, including biopsy of two dilated and 
thrombosed vessels. Tisseel fibrin sealant (Baxter BioPharma 
Solutions, US) was then applied to all exposed surfaces in an 
attempt to control what appeared to be a diffuse neoplastic 
microvascular bleeding process. Two 15-French round JP 
drains were placed into the hematoma cavity. The lateral 
hamstring muscle belly was imbricated underneath the medial 
flap to obliterate dead space. Standard layered closure of the 
fascia, superficial tissue, and skin was performed. Sterile 
dressings were applied as well as a compressive wrap from toes 
to groin.
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Figure 7: Histology H&E 4× Magnification. Histology 
demonstrating fibrotic paucicellular degenerative area with 
morphological features similar to ancient schwannoma.

Figure 8: Histology H&E 10× Magnification. Histology 
demonstrating the typical whirling pattern of a schwannoma.

Figure 9: Histology H&E 10× Magnification. Histology 
d e m o n s t r a t i n g  i r r e g u l a r  v a s c u l a r  c h a n n e l s  w i t h 
hyalinization/fibrinoid thickening around blood vessels with 
hemosiderin-laden macrophages indicating a chronic process, 
and consistent with an ancient schwannoma.

Figure 10: S100 Immunohistochemical staining of tumor cells, 10× Magnification. Histology 
demonstrating strong positivity, indicating neural crest origin.

Giarraputo RJ et al



www.jocr.co.in

Final pathologic examination revealed that the samples 
primarily consisted of a partially organizing hematoma (Fig. 4) 
with cellular areas composed of bland neoplastic spindle cells 
exhibiting prominent multinodular arrangement and abundant 
myxoid matrix (Fig. 5). Fibrotic paucicellular areas that looked 
degenerative were also present (Fig. 6 and 7). Fig. 8 shows the 
typical whirling cellular pattern of a schwannoma. Irregular 
vascular channels with hyalinization/fibrinoid change and 
many hemosiderin-laden macrophages indicated a chronic 
process (Fig. 9). Immunohistochemical staining was strongly 
positive for S100 (Fig. 10) and SOX10, and negative for ERG, 
SMA, desmin, CD68, and MITF, consistent with peripheral 
nerve sheath tumor. Diagnosis of ancient schwannoma with 
secondary hemorrhage and hematoma formation was favored.
Ten months postoperatively, the patient had recovered from 
surgery, could walk without assistance or pain, could perform 
daily activities, and had returned to work. He reported 
intermittent soreness at night in the left thigh and occasional 
sensory changes in the plantar left foot, relieved by gabapentin. 
Examination of the posterior left thigh demonstrated a visible 
and palpable collection about half its pre-operative size. 
Physical examination revealed full strength in all distal muscle 
groups and intact sensation.

Discussion
Most schwannomas of the lower extremity present as nodular 
palpable masses with localized pain and positive Tinel’s sign [5]. 
The average size of schwannomas ranges between 2 and 20 cm, 
with a maximum of 5 cm in most extremities [5]. MRI shows 
the tumor as a smooth and well-demarcated lesion which is 
i s o i nten s e  to  mu s c l e  o n  T 1 - we ig hted  i mages  an d 
homogeneously hyperintense on T2. Ancient schwannomas 
can traditionally be identified by their low-signal peripheral 
fibrous capsule surrounding the mass with internal T2 
hyperintensity. In this way, ancient schwannomas can mimic 
chronic hematoma on MRI.
Imaging that reveals a cystic structure with little solid 
component often leads to a shift in diagnostic focus away from 
neoplastic phenomena. However, both benign and malignant 
intratumoral hemorrhage can be difficult to distinguish from 
non-neoplastic hematoma [14]. History and pathologic 
examinations are critical in making this distinction. Nearly all 
intramuscular hematomas develop in the context of reported 
trauma and/or anticoagulation. In a case where neither trauma 
nor anticoagulation are present, a broad differential diagnosis 
should be explored. The surgeon should have a high index of 
suspicion that the fluid may originate from a hemorrhagic 
neoplasm [14, 15]. Several studies have described high-grade 

sarcomas masquerading as hematomas [14, 15] and reports 
exist of a posterior mediastinal schwannoma presenting with 
massive hemothorax in the absence of trauma [14]. Our case is 
consistent with these reports, and it highlights the high index of 
suspicion paired with histologic and immunohistochemical 
detection of neural tissue that ultimately led to the correct 
diagnosis.

Conclusion
Management of the degenerative ancient schwannoma with 
hematoma still needs to be explored. After two reaccumulations 
of the hematoma, use of cauterization and fibrin sealant 
followed by obliteration of dead space and multilayered closure 
minimized recurrence. Since the internal hemorrhage is a 
neoplastic phenomenon, it is the authors’ belief that 
reaccumulation of hematoma is more likely in these cases than 
in traditional non-neoplastic intramuscular hematomas. For 
this reason, more aggressive strategies must be employed and 
patient expectations must be managed. This can only occur if 
the surgeon is accurate in his/her understanding of the 
underlying pathology.
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Clinical Message

This diagnosis was challenging even for an orthopedic 
oncologist. It is necessary to train others on how to suspect 
malignant involvement.
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