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Breast metastases from a malignant peripheral nerve sheath 
tumor of the kidney: An unusual presentation
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INTRODUCTION

Malignant peripheral nerve sheath tumors (MPNSTs) 
account for approximately 10% of  all soft tissue sarcomas. 
They are commonly associated with neurofibromatosis 
type 1 (NF‑1) (50%), but also occur postradiation (10%) or 
sporadically (40%).[1] Most MPNSTs are aggressive with high 
rates of  recurrence (40%) and distant metastases (60%).[2,3] 
MPNST arising from the abdominal cavity is extremely 
rare.[4]

CASE REPORT

An 80‑year‑old female patient was referred to urology for 
evaluation of  a 3.8 cm × 2.8 cm × 3 cm mass in the left 
kidney that was discovered incidentally on ultrasound of  the 
abdomen. Computed tomography (CT) of  the abdomen 
and pelvis revealed 3.6 cm uniformly enhancing mass in the 
left kidney suspicious for a renal neoplasm [Figure 1]. No 
regional lymphadenopathy was noted. CT‑guided needle 
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core biopsy of  the left kidney consisted of  normal renal 
parenchyma and one core composed of  interlacing bundles 
of  spindle cells with mild nuclear pleomorphism. Necrosis 
was not identified. Mitotic count was 6 mitoses per 10 
high‑power fields. Multiple immunohistochemical stains using 
a polymer detection system with diaminobenzidine chromogen 
demonstrated diffuse expression of  vimentin and S‑100 
protein [Figure 2], but negative expression of  cytokeratin (CK) 
OSCAR, CK 7, CD10, renal cell carcinoma (RCC), Pax 2, 
CD34, CD117/c‑kit, smooth muscle actin, neurofilament, 
HMB‑45 or Melan‑A. The neoplasm was diagnosed as a 
spindle cell neoplasm with suggestion of  peripheral nerve 
sheath	 differentiation;	 recommend	 resection	 of 	 the	 tumor	
and further pathologic study. Personal and family history 
was negative for NF‑1. The patient was advised treatment 
but refused surgical intervention. Eight months later, she 
felt a mass in her right breast, and CT scan of  the chest and 
abdomen revealed a 1.2 cm × 1.2 cm peripherally enhancing 
lesion in the right breast and increase in the size of  the left renal 

lesion (5.1 cm × 4.8 cm × 5.0 cm). Additional mammogram 
images showed two masses in the right breast (measuring 
2.7 cm [Figure 3] and 1.9 cm). Subsequent ultrasound‑guided 
needle core biopsy of  the right breast masses consisted of  
multiple cores of  spindle cell neoplasm, similar to that from 
the left kidney, but with increased cellularity and increased 
nuclear pleomorphism [Figure 4]. Mitotic count was 14 
mitoses per 10 high‑power fields. Areas of  geographic tumor 
necrosis were present. Immunohistochemical stains performed 
on the breast biopsy demonstrated positive expression of  
S‑100 protein, but a negative expression of  CK cocktail, CK 
MNF116, p63, HMB‑45, and Melan‑A or MDM2. On 
further consultation with pathology and review of  previous 
kidney slides, a diagnosis of  high‑grade MPNST was rendered, 
most likely primarily in the kidney, and metastatic to the breast. 
Metastatic workup with nuclear bone scan of  the whole body 
was negative for any other masses. The patient refused any 
kind of  treatment and preferred hospice care. The patient 
died 6 months later receiving hospice care.

Figure 1: Computed tomography scan abdomen and pelvis 
demonstrating 3.6 cm uniformly enhancing mass in the left kidney Figure 2: Immunohistochemistry showing kidney tumor cells positive 

for S‑100 protein

Figure 3: Mammogram showing circumscribed appearing 2.7 cm mass 
in inner central portion of the right breast

Figure 4: Breast tissue reveals spindle cell morphology with mitosis, 
high magnification
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DISCUSSION

MPNSTs are exceptionally rare soft tissue sarcomas with an 
overall incidence of  0.001% in the general population and 
4.6% in patients with NF‑1.[3] MPNST originates from 
peripheral nerves or sheaths of  peripheral nerve fibers and is 
derived from Schwann cells or perineural cells of  neural crest 
origin.[5,6] It can also arise from preexisting benign nerve sheath 
tumors such as neurofibromas or perineuromas. The term 
MPNST replaces a number of  previously used names including 
malignant schwannoma, malignant neurilemmoma, neurogenic 
sarcoma and neurofibrosarcoma. MPNSTs typically present 
between 20 and 50 years of  age[5] They are most commonly 
found in the extremities (45%, involving brachial and sacral 
plexus), followed by the trunk (34%) and the head and neck 
region (19%). The occurrence of  MPNST in the kidney is 
extremely rare, and review of  the literature using PubMed 
from 2001 to 2014 revealed seven cases of  MPNST primarily 
involving the kidney (renal capsule, renal parenchyma, and 
renal pelvis),[7‑13] one is metastatic MPNST of  the kidney 
and one is malignant metastatic perirenal schwannoma.[14,15] 
Interestingly, in all these cases, there was no personal and family 
history of  NF‑1 or of  radiation exposure described. MPNST 
can present with new onset of  pain, rapidly enlarging mass 
or may be asymptomatic and found incidentally on imaging 
studies. Our patient was asymptomatic and incidentally found 
to have kidney mass on imaging studies. Magnetic resonance 
imaging (MRI) and CT scan are helpful in visualization of  
the tumor but cannot differentiate malignant versus benign 
tumors. MRI is the imaging modality of  choice, with findings 
of  tumor size >5 cm, hemorrhage, necrosis, heterogeneity 
all characteristic of  MPNST, and also suggest malignant 
nature. The definitive diagnosis is made by biopsy with 
histopathology and immunohistochemical studies. However, 
attaining the correct diagnosis remains challenging because 
of  the cellular and histopathological similarities with other 
spindle cell sarcomas such as fibrosarcoma, leiomyosarcoma, 
and synovial sarcoma. Microscopically, MPNST is comprised 
of  spindle cells reminiscent of  Schwann cells with varying 
degree of  mitosis, areas of  necrosis, and hemorrhage.[4] 
Approximately, 80–85% of  MPNSTs are spindle cell tumors 
characterized by diffuse spindle‑shaped cells with a fascicular 
pattern that resemble fibrosarcoma.[16] The remaining 15% 
exhibit	epithelioid,	or	heterogeneous	differentiation;	the	latter	
includes rhabdomyoblastic, cartilaginous, osteogenic and 
rarely, glandular, smooth muscle cell, and liposarcomatous 
components.[16]	Recently,	Gallego	 et al., reported a case of  
malignant triton tumor of  the kidney.[17] Malignant triton 
tumor refers to MPNSTs with rhabdomyosarcomatous 
differentiation characterized by both neural and skeletal muscle 
differentiation.[18] It is extremely rare to have two or more 
heterogeneous components in a single MPNST. Suresh et al. 

described a case of  MPNST with divergent differentiation 
with foci of  epithelioid, rhabdomyoblastic, osteogenic, and 
lipogenic differentiation.[18] MPNST stains positive for S‑100 
protein (nerve sheath origin), Leu 7, vimentin, myelin basic 
protein, and neuron‑specific enolase.[4] In general, a combination 
of  antigens is used to help exclude other spindle cell lesions 
and to confirm the diagnosis of  MPNST. MPNSTs most 
commonly metastasize to the lungs, followed by the bone and 
the pleura.[19] Metastatic workup is done using imaging studies, 
mainly with CT scan of  chest and bone scan, as it commonly 
metastasizes to the lungs and the bones. Metastases to the 
breast from extramammary tumors are much less come with 
respect to primary breast tumor (0.5–2% of  all breast cancers). 
Metastatic RCC to the breast is extremely rare, accounting for 
3% of  cases.[20] Breast metastases from an MPNST kidney 
have not been previously described in literature, and to the 
author’s knowledge this is the first case of  metastatic MPNST 
of  the breast. Complete surgical excision with wide negative 
margins is the treatment of  choice in MPNST. Routine nodal 
dissection is not indicated. MPNSTs have limited response 
to chemotherapy and radiotherapy.[21] However, Oncologists 
recommend postoperative systemic therapy to give the best 
chance of  survival. Despite all treatments, prognosis remains 
poor with 5 years survival rates of  40–66%. Ducatman et al. 
studied MPNST in patients with and without NF and reported 
5‑year survival rates of  16% and 53%, respectively.[3] Our 
patient died 18 months after the initial diagnosis of  the kidney 
mass. Primary MPNST of  the breast is also a rare entity with 
only nine cases reported in the literature, and most of  them 
are treated with surgical excision of  the tumor.

CONCLUSION

To the author’s knowledge, this is the first case of  MPNST 
of  the kidney with metastases to the breast. MPNST tends to 
be rapidly growing with the potential to recur and metastasize. 
The definitive diagnosis is made by histopathology and 
immunostaining. However, preoperative diagnosis of  renal 
MPNST remains challenging, which was indeed what happened 
in this case. Radiographic evaluation is extremely important 
for metastatic workup of  MPNST, being an aggressive tumor. 
Prognosis remains poor despite all treatments.
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