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Abstract. Neurothekeoma is a rare myxoma of the peripheral 
nerve sheath. The current report presents a case of a giant 
neurothekeoma with a partially‑formed capsule, scapula 
erosion and unclear biological behavior, which originated in 
the intermuscular space between the left trapezius muscle and 
scapula. The patient was initially misdiagnosed with a fibro-
matosis using computed tomography and magnetic resonance 
image scanning. Diagnosis of the neoplasm was confirmed 
by pathological and immunohistochemical examination, 
revealing a neurothekeoma with unclear biological behavior. 
The patient underwent a wide and complete local resection. 
Using a comprehensive postoperative follow‑up strategy, it 
was determined that the patient recovered well. The tumor 
was ~17x16x10 cm in size and was in contact with the scapula. 
The purpose of the present study was to describe a rare giant 
neurothekeoma and review the diagnostic techniques utilized 
to reach a definitive diagnosis. Histopathological and immuno-
histochemical analyses were recommended for the diagnosis 
of neurothekeoma. There have been no previous reports 
regarding neurothekeomas exhibiting malignant transforma-
tion. Early and complete surgical resection is considered to be 
an effective method of treating this type of neurothekeoma.

Introduction

Neurothekeoma is a rare and typically benign cutaneous tumor. 
Neurothekeoma possesses a distinctive histological appear-
ance and characteristic clinical features, and is thought to be a 
variant of a peripheral nerve sheath myxoma (1‑3). Neurothek-
eomas are generally slow‑growing and manifest as a solitary 
papule or nodule, which is typically located on the head, neck 
or upper extremities (4‑10). In a small number of cases, the 

solitary papule or nodule may be located in the oral cavity, 
breast, tongue, maxilla (11‑14), cranial cavity (10) or spinal 
intradural space (15). Though the shoulder has been described 
as a common site of neurothekeoma development (3‑6), there 
have been few cases of humeral neurothekeoma reported in 
detail in the relevant literature (6,16). Tumors such as that 
reported in the present case study remain a rare occurrence. 
The current study aimed to introduce a rare giant neurothek-
eoma that developed in the left should blade of an elderly 
man over >10 years. The present neurothekeoma originated 
from the intermuscular space of the left shoulder blade, and 
presented with a partially‑formed capsule, scapula erosion 
and unclear biological behavior. The tumor was ~17x16x10 cm 
in size, and occurred in an 81‑year‑old man with a >10 year 
medical history of a slow‑growing mass.

Initially, the patient was incorrectly diagnosed with fibro-
matosis, based on the characteristic clinical symptoms and 
imageological diagnosis. Results of computed tomography 
(CT) and magnetic resonance imaging (MRI) scans indicated 
a diagnosis of fibromatosis. However, immunohistochemical 
and pathological examination of the lesion suggested a 
diagnosis of a neurothekeoma originating in the peripheral 
nerve sheath. Clinical examination and patient history are 
significant in the diagnosis of disease, however immunohisto-
chemical staining and pathological sectioning are the standard 
methods of diagnosis for neurothekeoma (1‑3,17,18). In order 
to correctly guide treatment, definitive preoperative diagnosis 
of neurothekeoma is of significance. The patient was treated 
with a wide local excision, performed by professional bone 
tumor surgeons. Written informed consent was obtained from 
the patient.

Case report

An 81‑year‑old man was admitted to the Department of 
Orthopedic Oncology of the First Affiliated Hospital of 
Nanchang University (Nanchang, China), and presented with a 
slow‑growing, painless mass that had developed over a period 
of 10 years, in the left shoulder blade. In the previous 3 years, 
the tumor had grown significantly more rapidly than in the 
preceding 10 years. The principal clinical manifestation of the 
tumor was numbness of the left hand, which was not mitigated 
by rest. Physical examination of the patient revealed a giant 
mass on the inner side of the left humeral back, which was 
immobile, tender and exhibited distinct borders (Fig. 1A). The 
large mass prevented the shoulder moving in all directions 
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and passive activities were limited. No abnormalities were 
identified during the medical examination, with all results 
of routine laboratory tests, such as erythrocyte sedimenta-
tion rate, within the normal ranges. The patient exhibited a 
prior history of hypertension, and blood pressure had been 
controlled using antihypertensive drug treatment (30  mg 
nifdipine controlled‑release tablets, p.o., q.d.).

CT scanning revealed a large lobulated and cystic‑solid 
mass, ~17x16x10  cm in size, exhibiting homogeneous 
density and a clear border below the left trapezius muscle 
(Fig. 1B). Bone hyperplasia hardening of the left scapula was 
also revealed using CT, however, no bone destruction was 
observed. Based on the CT scanning results, borderline or 
poorly differentiated malignant fibromatosis was diagnosed 
by a professional radiologist. 

In order to achieve further confirmatory diagnosis, MRI 
scanning was performed (Fig. 1C), which revealed a giant and 
lobulated lump, measuring ~17x16x10 cm in size. MRI scan-
ning of the mass revealed miscellaneous signals, primarily 
including long intensity for T1 and T2 signals. The tumor 
was observed as multiple linear low signal intensity strands, 
and the tumor border was well‑defined. The soft tissue 
surrounding the mass demonstrated normal signal intensity. 
No obvious destructive signal intensity in the left scapula was 
identified. Following MRI scanning, no enlarged lymph nodes 
or distant metastases were identified. MRI scanning also 
suggested a potential diagnosis of fibromatosis. However, the 
tumor exhibited unclear biological behavior, with no examina-
tions confirming whether the tumor was benign, borderline or 
malignant.

The tumor resection was performed by professional 
surgeons. Following the administration of general anesthesia 
(6  mg/kg/h propofol intravenous drip), the operative site 
was disinfected with an iodophor three times, and routine 
sterile drapes were placed in the right lateral position in 
order to avoid contamination and expose the operative field. 
A spindle‑shaped surgical incision, ~26 cm in length, was 

made in the center of the left humeral mass. Subsequently, 
the surgeons separated the skin, subcutaneous superficial 
fascia and left trapezius muscle in order to isolate the tumor, 
which was almost entirely surrounded by a soft tissue capsule. 
However, the tumor face adjacent to the left scapula possessed 
an area of ~3x4 cm without a capsule. Notably, bone destruc-
tion of the left scapula tumor interface was revealed following 
removal of the mass. An osteotome and rongeur were utilized 
to resect the destroyed bone and residual tumor tissue, until 
complete excision was achieved. Pathological examination of 
the excised mass was subsequently performed.

The excised specimen was off‑white in color, and was 
measured to be ~17x16x10 cm (Fig. 2A). The tumor surface 
was smooth and clear, however there was an area of ~3x4 cm 
on the scapula‑tumor interface from which capsule was absent. 
Microscopic evaluation of hematoxylin and eosin (H&E) 
stained slides (Fig. 2B and C) revealed that the tumor possessed 
myxoid lobulated lesions. The tumor was encapsulated by a thin 
fibrous connective tissue and was composed of ovoid lobules, 
separated by fibrous septae and arranged in well‑formed 
micronodules. The lobules were formed of loosely arranged 
stellate and spindle‑shaped cells. Necrosis and mitosis were 
almost absent. Immunohistochemical staining revealed that 
the tumor cells were positive for S100 and negative for desmin, 
cluster of differentiation 34 and smooth muscle actin (Fig. 3). 
Based on these histopathological results, the present case was 
diagnosed as neurothekeoma. The patient demonstrated no 
evidence of tumor recurrence for 3 years subsequent to the 
performance of surgery.

Discussion

To the best of our knowledge, neurothekeoma is an uncommon 
and benign dermal tumor, originating from the sheath 
of peripheral nerves  (19). Harkin and Reed  (20) initially 
reported neurothekeoma in 1969, as a rare neoplasm arising 
in the endoneurium of peripheral nerves, characterized by 

Figure 1. Preoperative observations. (A) The primary clinical feature was a painless giant mass located on the left humeral back. (B) Computed tomography 
scanning revealed a giant mass with homogeneous density and no bone destruction, ~17x16x10 cm in size. (C) Magnetic resonance imaging scanning revealed 
that the mass exhibited multiple linear low signal intensity strands on the T1 weighted image, with well‑defined margins.
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an abundant mucoid matrix; and classed it as a myxoma of 
the nerve sheath. Gallager and Helwig initially suggested 
the terminology of neurothekeoma in 1980  (3). Based on 
Papadopoulos et al (19), who performed a study of the largest 
group of neurothekeoma cases (n=292) to the best of our 
knowledge, it may be concluded that the most common site of 
neurothekeoma occurrence is the upper extremities (33.6%), 
followed by the head and neck (29.4%), trunk (17.2%), lower 
extremities (9.7%) and mucosal membranes (9.3%). A mark-
edly lower number of neurothekeomas (~0.8%) were located 
in the spinal marrow (19). Alexandru et al (10) reported the 
case of a neurothekeoma identified in the posterior fossa. 
Neurothekeomas have been identified in patients ranging in 
age from 15 months to 84 years, with a mean age of 28 years, 
and the lesions are most commonly identified in patients aged 
between 10 and 30 years old (19,21). Neurothekeomas remain 
uncommon in patients >80 years of age (19,21). The incidence 

of neurothekeomas is 2‑fold greater in women, compared with 
that of men (19). Papadopoulos et al (19) additionally reported 
that the average diameter of a neurothekeoma was 1.2 cm.

In the present case, an 81‑year‑old man with a >10 year 
clinical history of a slow‑growing mass, was diagnosed with 
neurothekeoma via immunohistochemical and pathological 
examination. CT and MRI scanning identified the neoplasm 
between the left trapezius muscle and scapula. Neurotheke-
omas are typically asymptomatic and slow growing (19,22). 
However, in the present case, the mass had grown considerably 
more rapidly in the most recent 3 years, compared with the 
preceding 10 years, and the patient experienced numbness in 
the left hand, which was not mitigated by rest. Based on the 
unique clinical characteristics and large size of the tumor, to 
the best of our knowledge, the present case report is the first 
description of a giant neurothekeoma with unclear biological 
behavior, which originated in the intermuscular space.

Figure 3. Immunohistochemical staining revealed that the tumor cells were positive for (A) S100. However, tumor cells were negative for (B) cluster of dif-
ferentiation 34, (C) smooth muscle actin and (D) desmin (magnification, x200).

Figure 2. Histological observations. (A) The excised specimen was off‑white in color and ~7x16x10 cm in size. (B) Histopathological examination of 
H&E‑stained sections revealed a mucinous mass a with lobular arrangement (magnification, x100). (C) The lobules in the mass were comprised of loosely 
arranged cells, though focal areas revealed closely clustered thin‑spindled and stellate cells (H&E staining; magnification, x100). H&E, hematoxylin and eosin.
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Previous studies have reported that neurothekeomas 
possessing spindle or stellate cells, embedded in an abundant 
myxoid background, may be classified as classical, cellular 
and mixed types, based on their cellularity, mucin content and 
growth pattern, or the quantity of myxoid matrix (5,23,24). 
However, certain scientists do not support the current 
classification of neurothekeoma, due to the lack of immuno-
histochemical and ultrastructural evidence to support a nerve 
sheath origin (9,25). Fetsch et al (5) reported that the term 
neurothekeoma was used to describe cellular and mixed tumor 
variants, and that the term nerve sheath myxoma was used for 
lesions. According to previous studies, immunohistochemical 
markers, including S100 protein, glial fibrillary acidic protein, 
nerve growth factor receptor, cluster of differentiation 57, 
NKI/C3, Ki‑M1p, and cluster of differentiation  68, may 
be used in order to distinguish between the 3 subtypes of 
neurothekeoma (4,5,11,19,26‑28). In addition, Sheth et al (29) 
initially used the molecular technique of gene expression 
profiling to evaluate the hypothesis that dermal nerve sheath 
myxomas are of peripheral nerve sheath origin, and suggested 
that neurothekeomas may be a variant of fibrous histiocytomas. 
There was no definite somatotype of neurothekeoma or nerve 
sheath myxoma identified in the present study. To clarify the 
somatotype, immunohistochemical marker testing and gene 
expression profiling technology may be useful.

The clinical differential diagnosis of neurothekeoma 
is multitudinous, including schwannoma, true neuroma, 
myxoid neurofibroma, ossifying fibromyxoid tumor, myxoid 
malignant fibrous histiocytoma, melanocytic lesions and 
epithelioid hemangioma  (19,24,30). In order to perform a 
definitive diagnosis of neurothekeoma, a full review, including 
clinical manifestation, careful physical and imageological (CT 
and MRI) examination, immunohistochemical staining and 
pathological sectioning, should be taken into consideration. 
Furthermore, immunohistochemical marker testing and gene 
expression profiling technology may be utilized in order to 
clarify the tumor somatotype.

The current patient was diagnosed with a neurothekeoma, 
following discussion by the pathologists in the First Affiliated 
Hospital of Nanchang University. Due to the fact that incom-
plete excision of the lesion may lead to local recurrence (5,17), 
surgical resection was performed in order to minimize the risk 
of tumor relapse. Neurothekeoma is a rare benign tumor and, 
to the best of our knowledge, there have been no reported cases 
of malignant transformation (31), therefore treatment with 
chemotherapy and radiotherapy is not required. However, the 
neoplasm presented with a partially‑formed capsule, scapula 
erosion and unclear biological behavior, which indicated the 
potential for malignant transformation. A comprehensive 
follow‑up strategy was conceived by the professional bone 
tumor surgeons, and used to confirm that the patient recovered 
well following surgical resection of the tumor.

In conclusion, the present case study described a rare giant 
neurothekeoma, which was identified in the intermuscular 
space of the left shoulder blade. The mass was painless and 
had been slowly growing for >10 years. Immunohistochemical 
and pathological observations allowed the achievement of a 
definitive diagnosis, whereas initial imageological examina-
tions resulted in a false diagnosis. Therefore, diagnostic 
pathology and immunostaining is necessary for the diagnosis 

of a neurothekeoma. Due to the possibility of malignant trans-
formation, complete excision is recommended for the treatment 
of neurothekeomas of this size. Follow‑up was accomplished 
and the patient has recovered, and demonstrated no evidence 
of tumor recurrence for 3 years subsequent to surgery.
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