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Abstract: Introduction: Schwannomas are be-
nign peripheral nerve tumors, more often localized 
in soft tissues than bones. Out of about 200 record-
ed cases of schwannoma of bone, only three cases of 
schwannoma of scapula have been described to date.

Case report: We present the case of a 73-year-
old female patient with an asymptomatic schwanno-
ma of the scapula. Physical examination revealed a 
solid, fixed, well-defined walnut-size tumefaction in 
the right scapula area. CT of the chest confirmed a 
2.33 x 0.96 cm diameter tumor at the junction of the 
upper-third and middle-third of the medial border of 
the right scapula. After discussion with the patient, it 
was decided to proceed with surgical removal of the 
tumor. The surgery involved partial resection of the 
tumor-affected part of the scapula. Histopathological 
examination confirmed it was a schwannoma of bone. 
No clinical or radiological signs of disease recurrence 
were observed during the one-year follow-up.

Conclusion: Schwannomas of bone are rare, 
slow-growing tumors. A definitive diagnosis is made 
based on histopathological and immunohistochemical 
findings. The main treatment modalities include curet-
tage or “en bloc” resection. Recurrence is rare.

Keywords: neurilemmoma, tumor, surgical treat-
ment, histopathology, radiology.

INTRODUCTION

Schwannomas (also known as neurilemmomas) 
are benign neurogenic tumors (1). They originate from 
Schwann cells forming the myelin sheath of the pe-
ripheral nervous system and account for approximate-
ly 5% of all soft tissue, benign tumors (2). They may 
develop in any period of life (most often in the fourth 

decade), with approximately equal incidence in males 
and females (2). Predilection sites for schwannomas 
include the head, neck, extremities and mediastinum 
(3, 4). They are generally slow-growing tumors with 
low malignant potential (5, 6).

Unlike schwannomas of soft tissue, which are 
rather common, schwannomas of bone are very ra-
re tumors, with an incidence of less than 0.2% (7, 
8). Considering that skeletal nerve fibers are mostly 
unmyelinated, such a low incidence of these tumors 
comes as no surprise (9). By 2021, about 200 cases 
of schwannomas of bone have been reported, with the 
most common localization in the maxillofacial region 
and the sacrum (10-13).

Our patient presents with an intraosseous schwan-
noma of the right scapula. According to the literature 
available in English, only three cases of schwannoma of 
scapula have been reported to date, the last being from 
2021 (10). Before that, schwannoma of scapula was re-
ported two more times, in 2014 and in 1967 (1, 7).

Given the rarity of this tumor and its even rarer 
occurrence in the scapula, we have chosen to present 
this case in detail.

CASE REPORT

A 73-year-old female patient was identified with 
a tumefaction in the right scapular region. The patient 
had no subjective complaints, and she discovered the 
change by accident, approximately one year before the 
surgery. She denied injuries in the region and previous 
surgeries. Her family history was negative.

She was referred to a preoperative examination 
by a general practitioner, with a posteroanterior and 
lateral chest X-ray. The surgical examination included 
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inspection and palpation of the right scapular region. 
Palpation revealed a walnut-size tumefaction in the 
medial border of the right scapula. The tumor was firm, 
well-defined, and fixed to the scapula, with no local 
swelling or skin changes. Mild tenderness to palpation 
was present. Lateral chest X-ray revealed a well-de-
fined osteolytic lesion in the area of the medial border 
of the scapula, with a thin sclerotic capsule and trabec-
ulae (Figure 1a). Computed tomography (CT) scan of 
the chest with contrast agent application was indicated 
and performed to achieve the most accurate diagno-
sis. The findings confirmed an osteolytic, well-defined 
tumor formation, 2.33 x 0.96 cm in diameter, located 
at the junction of the upper-third and middle-third of 
the medial border of the right scapula, without signs 
of pathological vascularization and infiltration of the 
surrounding soft tissues (Figures 1b and 1c).

After reviewing the entire medical documenta-
tion and obtaining the patient’s consent, a decision 
was made to surgically remove the above-described 
change and refer it for a histopathological examina-
tion. After adequate preoperative preparation, the 
surgery was performed under general anesthesia. We 
approached the tumor through an incision in the skin 
and subcutaneous tissue of the right scapular region, 
with the patient being in the left lateral decubitus po-
sition. By preparing the surrounding soft tissues, we 
reached the tumor and performed a partial resection 
of the affected part of the scapula (Figure 2).We com-
pletely removed the change. Following tumor extirpa-
tion, we performed a revision of the area, established 
hemostasis, and drained the area using a four-channel 
drain. The postoperative course was normal and the 
patient was discharged home to self-care on the fifth 
postoperative day.

The specimen sent for histopathological exami-
nation contained the resected part of the scapula with 
tumefaction and surrounding soft tissues. Upon sec-
tion, it had a colorful appearance and tough-elastic 
consistency, and it was partially encapsulated, meas-
uring 8.3 x 6.5 x 4.5 cm (Figure 3a). The histopatho-
logical finding of the excised change was morpholog-
ically and immunohistochemically consistent with the 
schwannoma of bone. Examination of the material re-
vealed a proliferation of spindle cells (with bent nuclei 
and intranuclear inclusions) arranged in the Antoni A 
(Figures 3b and 3c) and Antoni B (Figures 3d and 3e) 
patterns. The tumor parenchyma was vascularized by 
thickened, hyalinized blood vessels and occasional-
ly permeated with degeneration and bleeding zones. 
There were no atypical cells or other signs of malig-
nancy. Ki67 proliferative index was < 2% (Figure 3f). 
Most tumor cells showed positive immunohistochem-
ical staining with S-100 protein (Figures 4a and 4b), 
CD56 (Figures 4c and 4d), bcl2 and TLE1.

Figure 1. Radiological features of the resected schwannoma

Lateral chest X-ray (1a) shows a well-defined osteolytic tumor with a thin capsule and trabeculae. On sagit-
tal chest tomogram (1b), green arrow shows a tumor on the medial border of the right scapula. Also, we can see 
а 3D reconstructed right scapula (1c) with an osteolytic lesion at the junction of the upper-third and middle-third 
of its medial border (by RadiAnt DICOM Viewer v.2023.1).

Figure 2. Perioperative view of the tumor-affected 
part of the scapula (following preparation 

of the surrounding soft tissues)
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The patient did not receive additional therapy. 
The surgical wound was healing per primam. After a 
one-year follow-up, there were no clinical or radiolog-
ical signs of disease recurrence.

DISCUSSION

Neurilemmoma, now commonly known as 
schwannoma, was first described by Verocay in 1908 
and elaborated upon by Stout in 1935 (13, 14). The dis-
ease etiology has not been fully elucidated, but the for-
mation of this tumor seems to be caused by a mutation 
of NF2 gene (15, 16). NF2 is a tumor-suppressor gene 
(chromosome 22), which encodes the structure and 
synthesis of the schwannomin protein. Schwannomin 
is synthesized in the nervous system, predominantly 

in Schwann cells, and plays a significant role in the 
transduction of signals responsible for their structure, 
growth, division and adhesion. The loss of NF2 gene 
function leads to disruption of these functions and the 
formation of tumors (16).

As mentioned in the introduction, schwannomas 
account for less than 0.2% of all bone tumors (7, 8). 
Generally, these tumors occur more in sensory than 
motor nerves. This is probably the reason why the tu-
mor process most often affects the mandible and sa-
crum (8, 13). Unlike these bones, scapula is a rather 
rare site for schwannoma and has been reported only 
three times to date. Fawcett et al. were the first to de-
scribe schwannoma of the left scapula in a 24-year-old 
female patient, a little over 50 years ago (7). Tian et 
al. reported the same tumor in a 42-year-old woman in 
2014 (1). The last case of schwannoma of scapula was 
reported by Reyniers et al. in 2021 (10). In all three 
cases, there were female patients with schwannoma 
localized on the left and affecting the glenoid cavity of 
the scapula, and the only symptom they had was pain. 
Following in toto tumor removal, there was no disease 
recurrence. In our case, the tumor was localized on 
the right, did not involve the glenoid cavity, and was 
asymptomatic. Following tumor resection and one-
year follow-up, there were no signs of recurrence. So 
far, the recurrence of schwannoma of bone has been 
reported twice, probably due to incomplete resection 
(8, 17).

Schwannomas can involve bone in three ways: 1) 
by arising in the medullary cavity of the bone; 2) by 
arising in the nutrient canal of the bone or 3) by arising 
in the immediate vicinity of the bone, causing its sec-
ondary erosion (18).

The disease can be asymptomatic (25% of cas-
es) or manifested by symptoms such as pain, swelling, 
and redness at the tumor site (1). Pain is reported in 
nearly half of the patients and typically worsens with 
tumor palpation. Fewer patients may experience loss 
of function of the affected nerve, due to its prolonged 
compression by the tumor (1, 19).

The diagnostic algorithm includes detailed histo-
ry taking, physical examination, and additional radi-
ological tests (ultrasound, radiography, CT, MRI). A 
definitive diagnosis is made solely based on the his-
topathological findings of the examined material. The 
classical radiological presentation of schwannoma of 
bone implies a well-defined osteolytic lesion with a 
thin sclerotic capsule and trabeculae (20). This radi-
ological description largely corresponds to our case. 
The main histological feature of schwannoma is the 
presence of spindle cells arranged in the Antoni A and 
Antoni B patterns. Tumor cells typically show S-100 
protein positivity (ddx. neurofibroma) (1, 21, 22). Al-

Figure 3. Patohistological features 
of the resected schwannoma

The figure shows the surgical specimen (3a), with 
a colorful appearance, tough-elastic consistency, com-
posed of spindle cells arranged in Antoni A (3b et 3c) 
and Antoni B (3d et 3e) patterns (H&E staining). Ki67 
proliferative index was < 2% (3f).

Figure 4. Immunohistochemical features 
of the resected schwannoma

Most tumor cells showed strong immunohisto-
chemical staining positivity with S-100 (4a et 4b) and 
CD56 (4c et 4d).
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though there are several different histological types of 
schwannoma (classical, epithelioid, cellular, micro-
cystic, neuroblastoma-like, etc.), this classification has 
no major clinical significance in itself (23).

Schwannomas are benign tumors. Malignant al-
teration is rare and thus far only recorded in soft tissue, 
not in skeletal forms (8). Curettage or “en bloc” resec-
tion are the methods of choice for treating schwanno-
ma of bone (8, 24). Major bone defects can be com-
pensated with grafting (25). In our case, the patient 
was treated with the “en bloc” resection method with-
out additional therapy.

CONCLUSION

Schwannomas of bone are rare tumors. They are 
usually slow-growing and have mild symptoms, most 
commonly pain. One-quarter of patients have no com-
plaints at all. A definitive diagnosis is made based on 
histopathological and immunohistochemical findings. 

The main treatment modalities include curettage or 
“en bloc” resection. Recurrence is rare.
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Sažetak
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 Uvod: Švanomi su benigni tumori perifernih ne-
rava, sa češćom lokalizacijom u mekim tkivima nego 
u kostima. Od oko 200 zabeleženih slučajeva koštanog 
švanoma, švanom lopatice je do danas svega tri puta 
opisan.

Prikaz slučaja: U našem slučaju je prikazana 
73-godišnja pacijentkinja sa asimptomatskim švano-
mom lopatice. Fizikalnim pregledom je evidentiran 
čvrst, fiksiran, jasno ograničen tumefakt, veličine 
oraha, u predelu desne lopatice. CT-om grudnog koša 
je potvrđeno da na spoju gornje i srednje trećine unu-
trašnje ivice desne lopatice postoji tumorska promena 
dijametra 2,33 x 0,96 cm. Nakon razgovora sa paci-

jentkinjom doneta je odluka da se navedena promena 
hirurški ukloni. Operacija je obuhvatila parcijalnu re-
sekciju tumorom zahvaćenog dela lopatice. Patohisto-
loškim pregledom je utvrđeno da se radi o koštanom 
švanomu. Tokom jednogodišnjeg praćenja nisu zabe-
leženi klinički i radiološki znaci recidiva bolesti.

Zaključak: Koštani švanomi su retki, spororastu-
ći tumori. Definitivna dijagnoza se zasniva na rezulta-
tima patohistoloških i imunohistohemijskih pretraga. 
Glavni modaliteti lečenja uključuju kiretažu ili “en 
bloc” resekciju. Recidivi su retki.

Ključne reči: neurilemom, tumor, hirurško leče-
nje, patohistologija, radiologija.
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