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Introduction 

Schwannomas, also known as neurilemmoma, are the most common benign 
tumors of the neural sheaths of the peripheral nerves [1]. Typically, a schwanno-
ma is attached to the nerve from which it originates, does not cause pain, and 
grows slowly. When a schwannoma occurs along peripheral nerves, the differen-
tial diagnosis can be easily performed through clinical symptom assessment and 
imaging tests. Usually, it has a firm consistency and round shape and is freely 
movable from the surrounding soft tissues. In the early stages, it lacks symptoms 
except for the feeling of a lump. Pain or neurological symptoms are influenced 
mainly by the mass [2,3]. 

As one of the schwannoma subtypes, ancient schwannomas are characterized 
by cystic and hemorrhagic degeneration. The term “ancient schwannoma” de-
scribes a tumor that has undergone degenerative changes and is considered a rare 
condition resulting from long-term tumor progression [4,5]. Because it contains 
cystic areas, ancient schwannomas can be radiologically misdiagnosed as other 
tumor types. 

In this report, we relate the case of an ancient schwannoma, which developed 
in the median nerve in the forearm, misdiagnosed as a dermoid cyst. We de-
scribed the clinical presentation and the specific imaging, histology, and surgical 
findings. 

The Institutional Review Board of CHA Gumi Medical Center (No. GM21-16) 
reviewed and approved this study and the informed consent was taken from the 

An ancient schwannoma misdiagnosed as a 
dermoid cyst on ultrasound examination: a 
case report
Suk Han Jung, Byung-Kook Kim, Jinmyoung Dan, Ho-Jae Lee
Department of Orthopaedic Surgery, CHA Gumi Medical Center, CHA University School of 
Medicine, Gumi, Korea

pISSN 2586-3290 · eISSN 2586-3533
Arch Hand Microsurg 2023;28(2):119-124
https://doi.org/10.12790/ahm.21.0145

Received: November 30, 2021
Revised: October 27, 2022
Accepted: March 28, 2023

Corresponding author: 
Ho-Jae Lee 
Department of Orthopaedic Surgery, 
CHA Gumi Medical Center, CHA 
University School of Medicine,  
12 Sinsi-ro 10-gil, Gumi 39295, Korea
Tel: +82-54-450-9571 
Fax: +82-54-450-9642 
E-mail: ra1947@chamc.co.kr
ORCID: 
https://orcid.org/0000-0002-5784-7929

Case Report

Ancient schwannomas are benign, long-standing schwannomas of the neural sheaths. 
This schwannoma subtype is characterized by cystic and hemorrhagic changes. These 
degenerative changes are thought to result from the tumor’s long-term progression 
and have the potential to be misdiagnosed as other soft tissue tumors or sarcomas. A 
37-year-old female patient presented to our department with discomfort caused by a 
mass on the anterior side of her forearm. Approximately 2 weeks prior to her visit, an 
excisional biopsy was attempted under local anesthesia, but the patient experienced 
severe tingling sensations up to the wrist during surgery, preventing successful remov-
al of the mass. Ultrasonography and magnetic resonance imaging (MRI) were per-
formed for further differential diagnosis. An excisional biopsy was performed under 
general anesthesia, and histologic analysis revealed typical degenerative features of 
ancient schwannoma. A thorough examination, including MRI, is necessary to identify 
these tumors, prevent potential misdiagnosis, and ensure appropriate treatment.
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patient. 

Case report 

A 37-year-old female patient visited our department due to 
discomfort caused by a mass in the anterior side of the forearm. 
It had been about 12 years since she recognized a painless mass 
on her left forearm. There was no significant change in size 
during that time, but it had gradually increased over the last 3 
to 4 months. There was no history of trauma or systemic dis-
ease. The discomfort she complained of was due to the gross 
mass and pain and tingling sensation accompanied by the re-
cent increase in size. There were no other muscle weaknesses, 
sensory abnormalities, or functional problems. The mass was 
diagnosed at the previously visited clinics as a dermoid cyst 
with fluid and solid layer hetero-echogenicity under ultrasono-
graphic examination (Fig. 1). 

About 2 weeks before the patient visited our department. An 
excisional biopsy was attempted under local anesthesia. Still, 
the tingling sensation up to the wrist during surgery was so se-
vere that the mass could not be removed. After suspending the 
attempt, the patient was referred to our hospital. 

Upon physical examination, there was a previous surgical in-
cision about 6 cm in length on the anterior side of the forearm. 
A round, firm, and mobile mass with a diameter of about 3 cm 
was observed on palpation. 

Grayscale sonography of the mass was performed on a 
LOGIQ S8 (GE Healthcare, Chicago, IL, USA) with a 12-MHz 
transducer. The examination showed a large well-circum-
scribed mass (3.8 × 3.5 cm) that had a fluid-solid and was filled 

with heterogeneous echoic material (Fig. 2). The mass with a 
fluid-solid level appeared as a layering of serous fluid and tu-
mor contents, shows moderate posterior acoustic enhance-
ment. No vascularity was observed within the mass on Doppler 
sonography. 

Magnetic resonance imaging (MRI) was performed for fur-
ther differential diagnosis. MRI showed an ovoid-shaped 
2.8 × 2.0 × 3.6 cm mass on the anterior side of the median 
nerve, with a well-defined boundary. MRI shows an enhanced, 
well-demarcated tumor in the left forearm. A well-encapsulated 
isointense lesion on the T1-weighted image. Cystic and necrot-
ic areas have low signal intensity in the T1 sequences. A hetero-
geneous enhancement in the central mass with the entering-ex-
iting nerve sign and split-fat sign on the T2 fat-suppression im-
age. Cystic and necrotic areas have high signal intensity in the 
T2 sequences. In the cystic mass, a fluid-solid level is seen 
within the central tumorous lesion (Fig. 3). Furthermore, the 
entering-exiting nerve sign, split-fat sign, and the T2 fat-sup-
pression image confirmed continuity between the tumor and 
peripheral nerve. 

An excisional biopsy was performed under general anesthe-
sia. An incision was made on the volar side of the forearm in 
the same way as the previous one at the other hospital. A 
well-encapsulated oval-shaped mass in an eccentric position 

Fig. 1. Ultrasound image from the clinic the patient previously 
visited. The mass has a round, oval shape, a wall with a relatively 
clear border, and internal heterogeneity.

Fig. 2. Ultrasound image from our hospital. The examination 
shows a large well-circumscribed mass (3.8×3.5 cm) with a fluid-
solid or fluid-fluid level filled with heterogeneous echoic material.
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along the median nerve was observed during surgery. The tu-
mor was enucleated with care not to damage the median nerve. 

On gross pathologic examination, the actual size of the re-
sected tumor was about 2.7 × 2.0 × 3.5 cm, and it was a well-cir-
cumscribed yellowish oval solid mass containing a cystic lesion 
tilled with friable, tannish gray material. The inside matrix was 
relatively firm, red or yellow, and some myxoid changes and 
hematomas were observed (Fig. 4). 

Histologic analysis revealed the typical finding of degenera-
tive features of ancient schwannoma. On microscopic examina-
tion, alternating Antoni A (highly ordered cellularity) and An-
toni B (hypocellular areas of spindle cell zones) were observed, 
and a necrotic lesion with multiple cystic areas filled with in-
flammatory cells and red blood cells was also seen. In regions 
of degenerative changes, there was extensive hemorrhaging, 

hyalinization, and myxoid changes. Focal nuclear atypia with 
no mitotic figures was observed together with typical neuro-
genic tumor cells as degenerative changes. Based on these his-
topathological features, the lesion was diagnosed as an ancient 
schwannoma (Fig. 5). 

After surgery, there was no problem in the sensory and mo-
tor functions of the extremities, and the surgical wound was 
also clean. Furthermore, there was no discomfort at the opera-
tion site and no tumor recurrence at the outpatient follow-up 1 
year after surgery.  

Discussion 

Schwannomas are benign encapsulated tumors of nerve 
sheath origin that are most commonly found in the extremities. 

Fig. 3. Magnetic resonance imaging shows an enhanced, well-demarcated tumor in the left forearm. (A) A well-encapsulated isointense 
lesion on a T1-weighted image. The cystic and necrotic areas have low signal intensity in the T1 sequences. (B) Heterogeneous 
enhancement in the central mass with the entering-exiting nerve sign and split-fat sign on a T2 fat-suppression image. The cystic and 
necrotic areas have high signal intensity in the T2 sequences. In the cystic mass, a fluid-solid level is seen within the central tumorous 
lesion.

Fig. 4. (A) A well-encapsulated mass anterior to the median nerve was observed. (B) The actual size of the resected tumor was 2.7×2.0×3.5 
cm, and it was a firm and yellow oval with a clear border. (C) Macroscopic view of the enucleated tumor. The cut surface revealed 
myxomatous changes accompanied by cystic degeneration and hematomas.
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Fig. 5. Microscopic findings. (A) In the low-magnification micrograph, alternating Antoni A (black asterisk) and Antoni B (white asterisk) 
patterns are seen. Several blood vessels (black arrowheads) and hemorrhages (black arrow) are observed as well (H&E stain, ×40). (B) 
Multiple inflammatory cells representing degenerative changes are observed (H&E stain, ×100). (C) The thickened blood vessel wall is 
hyalinized (black arrows) (H&E stain, ×200). (D) Degenerative atypical cells (black arrows) with typical neurogenic tumor cells (black 
arrowheads) are observed (H&E stain, ×400).

Typically, schwannomas have a slow growth pattern. Therefore, 
it does not cause pain in the early period and allows for the ad-
aptation of nerve function to the pressure effects. Pain or neu-
rological symptoms are influenced mainly by the mass [2]. Rel-
evant to classical schwannomas, the term “ancient schwanno-
ma” is used to describe a tumor that has undergone degenera-
tive changes. It is an uncommon condition and is most com-
mon in elderly patients [4,5]. 

Ancient schwannomas may be misdiagnosed as other types 
of tumors, such as malignant fibrous histiocytoma, malignant 
peripheral nerve sheath, and synovial sarcoma, based on the 
radiologic findings of cystic degeneration. If the tumor has 
thick walls and central cystic areas, it should also be considered 
in the differential diagnosis. 

In the present case, the patient did not clinically experience 
severe discomfort for a long time except for the feeling of a 
lump. Its location was superficial and easily palpable in the 
middle of the forearm. At the previous clinic visit, ultrasound 
was used as the first-line imaging method of choice for diagno-
sis. The findings of an intralesional heterogenic echogenic 
round mass with an air-fluid level and no connection to other 
soft tissue led to the diagnosis of a dermoid cyst. It is not easy 
to differentiate a schwannoma from a dermoid cyst because of 
the nature of the cystic component. 

Ultrasound examination is a helpful diagnostic that reveals a 
mass’s cystic nature in clinics or at the bedside. It is a rapid, 
noninvasive, and low-cost procedure. Moreover, there is no 
need for exposure to ionizing radiation. However, since the ul-
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trasound examination is an operator-dependent procedure, a 
suboptimal technique can also lead to misdiagnosis. According 
to a review by Yasumatsu et al. [6], ultrasound examination im-
ages of a schwannoma typically show a well-defined, hypoecho-
ic, and primarily homogeneous ovoid (or round) solid mass 
with or without moderate posterior acoustic enhancement but 
rarely show heterogeneities and cystic changes inside the mass. 

Although the previous physician thought the mass lesion was 
a dermoid cyst, clinical examination associated with the subse-
quently evaluated MRI features suggest a long-standing 
schwannoma with degenerative changes. MRI findings are re-
lated to the histological characteristics of schwannomas: Antoni 
A area, which contain cellular components with collagen, ex-
hibit low signals in the T1 and T2 images; and Antoni B area, 
which contain myxoid matrix with water, produce low T1 sig-
nal intensity and high signal intensity in T2 images . A rim of 
low intensity surrounds the lesion corresponding to the epi-
neural capsule. In our case, the finding of a fluid-solid level in 
the central area of the mass, which was seen in the previous ul-
trasonographic examination, represented tumor necrosis. The 
morphology and signal intensities reflect the histologic compo-
nents of schwannomas and cystic and necrotic areas. Cystic 
and necrotic areas have low signal intensity in T1 sequences 
and high signal in T2 sequences. Heterogeneous signal areas 
combined with cystic formations are occasionally interpreted 
as aggressive features in many peripheral nerve sheath tumors 
or other high-grade sarcomas. Physicians should be aware of 
this issue and interpret the findings cautiously. The pathogno-
monic target sign of schwannoma was observed, and the conti-
nuity with peripheral nerve travel was also confirmed. There-
fore, we could clinically diagnose this tumor as a schwannoma, 
omit the biopsy procedure, and perform a primary tumor exci-
sion. Marginal excision is the general surgical treatment for 
ganglion cysts and benign solid tumors [7]. Since schwannom-
as are well-encapsulated, it is almost always possible to enucle-
ate and separate the tumor from the neural membrane. Enucle-
ation using a microsurgical technique is the standard surgical 
procedure for a schwannoma. We dissect the nerve fascicles 
and successfully enucleate the whole tumor while preserving 
the nerve fascicles. As a result, nerve functions are preserved, 
and the patient did not exhibit sensory or motor deficits post-
operatively. 

Histopathologically, schwannomas are divided into the fol-
lowing variants of common, plexiform, cellular, epithelioid, and 
ancient schwannomas [8]. The ancient schwannoma is a rare 
variant characterized by degenerative changes and a diffuse hy-
pocellular area. It was described first in 1951 by Ackerman and 

Taylor [9]. An ancient schwannoma has a true capsule com-
posed of epineurium. The inner tumor mass generally displays 
a biphasic pattern with highly ordered areas. It is the pathologic 
hallmark of schwannomas, which presents as alternating pat-
terns of Antoni A and B areas [1]. Densely packed Antoni A re-
gions are cellular areas with spindle cells and peculiar linear ar-
rangements of elongated tumor nuclei, whereas Antoni B areas 
are hypocellular areas in a myxoid background. Besides these 
classical pathologic features of conventional schwannomas, an-
cient schwannomas can have bizarre spindle cells and a large 
cystic myxomatous area, which are attributed to vascular insuf-
ficiency caused by the long-term progression of the tumor. 
Moreover, the tumor size itself has also been correlated with 
progressive degenerative features [8]. However, these additional 
features of degenerative atypia and cells with large and hyper-
chromatic nuclei can lead to diagnostic difficulties from their 
malignant counterpart [1,9]. Rockwell et al. [10] reported that 
the accurate differential diagnosis of schwannoma and other 
mass lesions was necessary because an incorrect preoperative 
diagnosis may lead to iatrogenic nerve resection and perma-
nent neurologic deficits. 

We presented a case of an ancient schwannoma with thick 
walls and cystic areas, which was initially misdiagnosed as a 
dermoid cyst. With long-standing progression and an increase 
in tumor size, schwannomas can undergo degenerative chang-
es, including cyst formation, and show variable sonographic 
features. Even though ultrasound examination is a useful diag-
nostic tool for schwannoma as a first-line radiological investi-
gation, thorough examinations, including MRI, are necessary 
to differentiate them from other tumor types and prevent a po-
tential misdiagnosis. A proper diagnosis of the lesion should be 
established before surgery. 
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