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Case Report

The patient’s past medical history was significant 
for juvenile myelomonocytic leukemia (JMML) that 
was treated at the age of three years with chemother-
apy, total body irradiation and splenectomy and bone 
marrow transplantation. The patient was clinically di-
agnosed with NF1 on the basis of multiple café au lait 
macules, cutaneous neurofibromas, and axillary and in-
guinal freckling.

At the age of 19 years, imaging performed to eval-
uate a two-week history of coughing revealed a right 
paratracheal mediastinal mass. Histologic findings on 
medianoscopic biopsy were consistent with an inter-
mediate-grade MPSNT. The mass was adherent to the 
bronchi and resection would have involved pneumo-
nectomy. Given the patient’s comorbidities, his family 
declined surgery. The patient underwent a course of ra-
diation therapy with 50 Gy to the tumor bed and 20 Gy 
boost that was complicated by radiation pneumonitis. 
He was subsequently started on pazopanib, a tyrosine 
kinase inhibitor.

One year following initiation of pazopanib for the 
mediastinal mass, which had remained stable in size, 
a high-uptake penile mass first appeared on follow-up 
18-fluoro-2-deoxyglucose (FDG) PET-CT scan, among 
the lumbar and sacral plexus neurofibromas. Five 
months later, a repeat FDG PET-CT scan revealed a sig-
nificant increase in size and metabolic activity concern-
ing for sarcomatous degeneration of a peripheral nerve 

CAse RepORT

Check for
updates

*Corresponding author: Orchid Djahangirian, Division of Urology, Department of Surgery, CHOC Children’s Hospital of 
Orange County, University of California, Irvine, USA

Introduction

Malignant peripheral nerve sheath tumors (MPNSTs) arise 
from the peripheral nerves and are derived from Schwann 
cells. They represent 5-10% of all soft tissue sarcomas 
(STS) and occur in only 0.001% of the general popula-
tion [1]. The prevalence of MPNST is significantly in-
creased, however, in patients with neurofibromatosis 
type 1 (NF1), who have an estimated 8-13% lifetime 
risk for developing the tumor from pre-existing plexi-
form neurofibromas [2]. Up to 50% of MPNSTs are as-
sociated with NF1, 11% with irradiation presenting an 
average of 17 years post-radiation, while the remain-
der are sporadic. The combination of these risk factors 
is exponential [1]. MPNST associated with NF1 typically 
presents at an earlier age with larger tumors larger of 
higher grade [3].

MPNSTs historically present diagnostic and ther-
apeutic challenges due to their variable histologic ap-
pearance and highly aggressive nature [1]. Management 
of MPNST of the penis is especially challenging as only 8 
cases are reported in the literature and combinations of 
surgery, chemotherapy and radiation yield variable out-
comes. We report the case of a 20-year-old male with 
NF1, history of total body irradiation, and MPNST of the 
mediastinum, who presented with a rapidly enlarging 
penile mass. This is the largest reported penile MPNST, 
the first to occur in the setting of total body irradiation 
and multifocal MPNST, and the first to be treated with 
adjuvant targeted therapy.
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sheath tumor. Urology was consulted at this time, as 
the patient suffered from discomfort and difficulty with 
ambulation. Further evaluation with pelvic magnetic 
resonance imaging (MRI) revealed a large 9.8 × 9.2 × 8.5 
cm mass in the right perineal region near the base of the 
penis with areas of central necrosis, but without pelvic 
or inguinal lymph node involvement (Figure 1). Physi-
cal examination revealed a large, indurated mass at the 
right penile base, fixed to the pubis, pushing the penile 
shaft to the left and the right testis inferiorly.

The patient underwent surgical excision of the penile 
mass. The mass originated from the right penile neuro-
vascular bundle, invaded the right corpus cavernosum, 
and draped over the dorsal penis to surround the left 
neurovascular bundle as well. It invaded the symphysis 
pubis and pelvic floor muscles. The urethra and bilat-
eral spermatic cords were spared. The right neurovas-
cular bundle was sacrificed, along with a portion of the 
tunica albuginea of the right corpus cavernosum. Mar-
gins were negative on the symphysis pubis and pelvic 
floor, but total penectomy would have been necessary 
for negative margins on the penis. Given the patient’s 
comorbidities, maximum excision of the tumor for pal-
liation while maintaining minimum penile anatomy was 
performed with right erectile body reconstruction and 
scrotoplasty (Figure 2).

Histopathological and immunohistochemical stain-
ing were consistent with a high grade MPNST (Figure 3) 
Tumor cells were present at the resection margins and 
tumor necrosis was estimated at 10%. The lymph nodes 
were not assessed, however no lymphovascular inva-
sion was noted.

The case was discussed at the pediatric tumor board 
and the decision was made for the patient to undergo 
adjuvant radiotherapy and targeted therapy for palli-
ation. The patient received six weeks of radiotherapy 
(55.8 Gy) to the penile mass. Targeted therapy with 

         

Figure 1: PET-CT left; MRI right.

         

Figure 2: Pre, per and post-operative.
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At his 3-month post-surgical follow-up, physical ex-
amination revealed a well-healed uncircumcised penis 
and scrotum. A non-tender subtle protuberance supe-

everolimus was initiated, as the penile mass developed 
while the patient was being treated with pazopanib for 
the mediastinal lesion.

         

Figure 3: Histology (A-B) and immunohistochemical stains (C-D).

Table 1: Reported cases of penile MPNST in the current literature [11-16].

Author (year) NF1 Age at 
diagnosis 
(years)

Size (cm) Location Treatment Outcome

Dehner (1970) Yes 15 4 .0 Prepuce, glans Partial excision Lost to follow-up
Dehner (1970) Yes 2 2.5 Dorsal shaft Excision Recurrence (4x) at same 

location in 2 years
Aloi  
(1995)

No 58 1 Glans Excision No metastasis at 1-year 
follow-up

van Eck (2006) Not 
reported

74 Not reported Not reported Partial penile amputation - Inguinal metastasis at 
7 years  resection & 
radiation (64.8 Gy)

- Gall bladder metastasis at 
8 years  cholecystectomy

- Multiple brain metastasis 
at 9 years  gamma knife 
surgery (2x)

Mortell (2007) No 3 1.3 × 0.7 × 0.4 Dorsal shaft Excision with positive 
margins  re-resection at 3 
months

- Local recurrence (2x) & 
resection (2x) at 4 and 4.5 
years

- No recurrence at 5.5 
years

Parekh

(2013)

No 14 months 5.4 × 3.7 × 3.8 Base of penis - Chemotherapy (2 cycles 
doxorubicin & ifosfamide) 
with 35% growth 

- Total penectomy (+ 
margins)

- Radiation (5580 cGy total)

No recurrence or 
metastasis at 9 months

Kaur 
(2015)

No 38 3.6 × 2.3 × 2.2 Base of penis - Resection (3 mm margin) 
 corpora excision 

- Radiation (60 Gy in 30 
fractions)

- Chemotherapy (6 cycles 
doxorubicin & ifosfamide)

No recurrence or 
metastasis at 3 months 
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with potential benefit in adjuvant radiation and chemo-
therapy or targeted therapy. The penile location poses a 
particular anatomical and functional challenge.
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rior to the pubic bone at the right penile base was felt. 
The patient reported no difference in sensation on ei-
ther side of the penis.

Unfortunately, the penile mass started to grow again. 
In light of multiple late effects from previous therapies, 
the family did not wish to pursue further aggressive 
therapy. The patient continued to undergo palliative ra-
diation (14 Gy) to the penile mass. Sadly, he passed 16 
months after surgery due to disease progression.

Discussion

Despite aggressive intervention, the prognosis of 
MPNST remains poor. In general, MPNST has a 50% rate 
of local recurrence at 12 months and a 50% rate of metas-
tasis at 24 months. The overall estimated mean survival in 
MPNST is 45 months, with worse prognosis associated with 
male gender, age greater than 7 years, tumor size greater 
than 5 cm, high grade lesion, more than 25% necrosis, and 
positive surgical margins [1]. An even poorer prognosis is 
associated with the presence of NF1, as they typically pres-
ent with more severe clinical features [3].

An international consensus statement on the treat-
ment of MPNST released in 2002 recommended wide 
surgical resection followed by radiotherapy for local con-
trol and delay in onset of recurrence, especially in the set-
ting of positive margins [4]. A cumulative dose of 60 Gy or 
greater has resulted in improved local control in MPNST 
[5]. Chemotherapy is typically reserved for metastatic 
disease, though its role is not yet defined. Single agent 
anthracyclines (doxorubicin) or anthracycline-based 
combinations (doxorubicin and ifosfamide) have tradi-
tionally been the initial standard chemotherapy for ad-
vanced or metastatic STS [6,7]. Comparison studies yield 
a response rate of 21%, median progression-free survival 
of 17 weeks and overall survival of 48 weeks.

Since the 2002 international consensus statement 
cited above, there have been substantial advancements 
in MPNST-specific molecular and genomic studies. One 
of the first targeted therapies studied was the EGFR in-
hibitor erlotinib. Agents targeting the rat sarcoma viral 
oncogene homologue (RAS)-mitogen activated protein 
kinase (MAPK) and mammalian target of rapamycin 
(mTOR), have been recent emerging areas of research 

[8]. In-vitro MPNST antitumor activity has been demon-
strated with everolimus, an mTOR inhibitor [9]. Combi-
nation therapy including targeted therapy is a new di-
rection for this aggressive STS [10].

Limited data exists in the literature regarding the 
management of MPNST of the penis precisely. Previ-
ously reported cases utilizing a combination of surgery, 
radiation and chemotherapy yield variable outcomes 
(Table 1).

In summary, malignant peripheral nerve sheath tu-
mors are rare but highly aggressive soft tissue sarcomas, 
especially in the setting of neurofibromatosis, that re-
quire prompt diagnosis and complete surgical excision, 
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