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ABSTRACT

Malignant peripheral nerve sheath tumors (MPNSTs) are rare soft tissue sarcomas with poor prognosis due to
their high recurrence rates. The prevalence of MPNST in the general population is 0.001%, with tumors arising
from the retroperitoneum accounting for only 1% of all MPNSTs. In this report, we present a case of a 59-year-old
male with pancreatic MPNST. To the authors’ knowledge, this is the first documented case of pancreatic MPNST
in the Philippines.
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The patient initially presented with a 3-month history
of abdominal pain, weight loss, and anorexia. On
abdominal computed tomography (CT) scan, a large
cystic mass involving the pancreatic head and body,
with an enhancing peripheral solid component in the
superior region was seen. The patient underwent distal
pancreatectomy, en bloc splenectomy and excision
of duodenal cyst. Post-operative histopathology and
immunohistochemistry staining were consistent with
pancreatic MPNST with tumor very near the margin
of resection adjacent to the portal vein. Adjuvant
systemic chemotherapy and radiotherapy were not
performed due to lack of evidence of benefit over risk
for this population. Disease recurrence (nodal-peritoneal
metastases) was noted six months post-operatively and
he was given palliative chemotherapy with single-agent
doxorubicin. However, disease progression was noted
after five cycles of chemotherapy. Second-line regimen
was planned but the patient died of a pulmonary
embolism prior to the initiation of chemotherapy.

Due to the rarity and highly aggressive nature of MPNSTSs,
furthering knowledge on these tumors is important,
particularly in their inclusion among the differential
diagnoses for pancreatic tumors. Prompt diagnosis and
histopathologic confirmation by a pathologist speciali-
zing in sarcomas are crucial in the treatment planning and
prognostication of these tumors. Lastly, further studies
are needed to establish more effective treatments in
unresectable or metastatic disease.
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INTRODUCTION

Malignant peripheral nerve sheath tumors (MPNSTs)
are rare forms of soft tissue sarcomas that are locally
aggressive with high rates of metastases. The prevalence of
MPNST in the general population is 0.001%, with around
50% of patients having neurofibromatosis type 1 (NF1). The
most common sites of involvement include the extremities,
trunk, and head and neck regions. Meanwhile, retroperitoneal
MPNSTs account for only 1% of all MPNSTs. Patients with
MPNSTs usually present with a history of progressively
enlarging soft tissue masses that present with compressive
symptoms on its surrounding structures that may cause pain
or neurologic symptoms (hypoesthesia or dysesthesia).™?

Treatment usually entails adequate surgical resection
to achieve negative margins, with poorer survival outcomes
among patients with positive margins. The role of chemo-
therapy in the adjuvant setting is not yet established and
systemic chemotherapy is usually used in locally unresectable
or metastatic disease. Reported chemotherapeutic regimens
in literature include doxorubicin and ifosfamide-based
regimens. Radiotherapy is another treatment option for
patients with MPNSTs, however its role has not yet been
shown to improve survival."?

Here we report one case of a resected malignant
peripheral nerve sheath tumor arising from the pancreas
that progressed six months postoperatively and was shown
to be refractory to doxorubicin monotherapy. To the authors’

knowledge, this is the first documented case of pancreatic
MPNST in the Philippines.

CASE PRESENTATION

A 59-year-old man with good performance status
presented in the outpatient department with a 3-month history
of left-sided flank pain, bloating, undocumented weight loss,
and anorexia. At the time, there were no bowel movement

changes and jaundice. He had no comorbidities, prior
surgeries or hospitalizations and maintenance medications.
He had no family history of cancer, cardiovascular diseases,
and neurofibromatosis, and he did not have any vices.
Physical examination revealed unremarkable findings, with
no grossly palpable abdominal mass and no cutaneous lesions.

An abdominal computed tomography (CT) scan with
contrast enhancement was done showing splenomegaly and
an abdominal cystic mass at the head and body of the pancreas,
measuring 9.2 x 13.8 x 10.4 centimeters (cm) (Figure 1). An
enhancing, peripheral solid component of the mass was also
noted along the superior aspect, measuring 1.3 x 1.7 x 1.7
cm (Figure 2). Considerations were a pancreatic pseudocyst
versus a neoplasm. Initial laboratories showed normal serum
lipase and amylase levels, and a normal CA19-9 at 17 U/mL
(units per milliliter) (reference value less than 37 U/mL).
He was seen by a hepatobiliary surgeon who performed a
distal pancreatectomy, en bloc splenectomy, and excision of
duodenal cyst, done five months from the onset of symptoms.
Intraoperatively, the mass was noted to be closely adherent
to the portal vein.

'The specimen received in surgical pathology was a tan,
lobulated, unicystic mass measuring 11.5 x 6.0 x 3.5 cm,
compressing the adjacent rubbery, tan, lobulated pancreatic
parenchyma. Cut sections of the mass showed a 0.2 cm-thick
cream grey, fibrous capsule, lined by a tan to hemorrhagic,
spongy to fibrous tissue, measuring 0.2 to 0.5 cm in thickness.
A 2.8x1.5x2.5 cm solid nodule was seen along the superior
area, showing tan, spongy cut surfaces. The pancreatic duct
was patent, compressed, and grossly uninvolved. Microscopy
showed a rather well-circumscribed tumor surrounded by a
fibrous stroma. All inked resection margins were noted to be
free of tumor although tumor cells were seen to be very near
[less than 1 millimeter (mm)] from the margin of resection
near the portal vein. On low power magnification, the tumor
was composed of spindle cells arranged in long fascicles
interspersed with thin-walled vessels (Figure 3A) and

Figure 1. Plain (A) and contrast-enhanced (B) abdominal CT images showing a large cystic pancreatic mass showing
compression of the portal vein (green arrows) with a poor plane of differentiation from the pancreatic mass.
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Figure 2. Sagittal (A) and coronal (B) views of the contrast-enhanced CT scan showing an enhancing peripheral solid
component (green arrows) along the superior aspect of the pancreatic mass.

patchy areas of geographic necrosis (Figure 3B). On higher
magnification, the neoplastic cells showed normochromatic
to hyperchromatic and pleomorphic nuclei, inconspicuous
nucleoli, with scant amphophilic cytoplasm. Mitoses could
be readily seen (Figure 3C). Focal areas showing cartilaginous
(not seen here) and rhabdoid differentiation, characterized
by ample eosinophilic cytoplasm, were also evident (Figure
3D). A panel of immunohistochemistry stains showed that
neoplastic cells were immunoreactive with S100 (Figure 3E)
and myogenin (Figure 3F). Pancytokeratin, SMA, desmin,
CD34, DOG1, and CD117 were all negative. The case was
signed out as a malignant peripheral nerve sheath tumor
with skeletal muscle and cartilaginous differentiation.

A multidisciplinary discussion among the hepatobiliary
surgeon, medical oncologist, and radiation oncologist to
discuss options for adjuvant therapy was done. Radiation
therapy and systemic chemotherapy were not pursued
due to lack of evidence for benefit in patients with retro-
peritoneal MPNSTs in the adjuvant setting. In addition, the
potential toxicities of radiotherapy and its risk for adverse
events given the retroperitoneal location were considered.
Thus, the final consensus was to do close surveillance.

However, six months post-operatively, the patient
reported recurrence of abdominal pain and new onset back
pain. A repeat abdominal C'T scan showed multiple, complex,
heterogeneously enhancing masses in the gastrohepatic (7.8
x 6.9 cm), peripancreatic (4.4 x 4.0 cm and 5.2 x 6.0 cm),
paraduodenal (2.1 x 2.6 cm), transverse mesocolon (1.9 x 2.6
cm), and left paraaortic regions (7.2 x 8.2 cm) (AP x W),
for which the consideration were nodal-peritoneal metastases
(Figures 4A and 4B). He was started on pain medications
with temporary relief of symptoms, and oral nutritional

support for upbuilding. He then underwent doxorubicin
monotherapy at 60 mg/m? every three weeks for a total of
five cycles (cumulative doxorubicin dose of 300 mg/m?) which
the patient tolerated well. During treatment, he developed
anorexia, Common Terminology Criteria for Adverse Events
(CTCAE) version 5.0 Grade 2, weight loss CTCAE Grade
2, and fatigue CTCAE Grade 1. There were no treatment
interruptions and dose modifications done during treatment.
Furthermore, cardiac status remained unremarkable with
normal left ventricular dimension and good systolic function,
and post-treatment ejection fraction (EF) of 68% from a
pre-treatment EF of 66%. However, repeat imaging after
chemotherapy (four months after the prior C'T scans) showed
progression of the nodal and peritoneal metastases, with
notable increase in size of masses in the following regions:
gastrohepatic (8.8 x 10 cm), peripancreatic between the portal
vein and superior mesenteric artery (8.4 x 9.5 c¢m), and left
peripancreatic region (7.0 x 8.1 cm) (Figures 4C and 4D).
According to the Response Evaluation Criteria in Solid
Tumors (RECIST) 1.1 criteria, the sum of the diameters
of target lesions increased by 50.3% compared to baseline,
is indicative of progressive disease. He was then scheduled
for second-line chemotherapy with gemcitabine-docetaxel.
Unfortunately, prior to the scheduled chemotherapy, the
patient was hospitalized for decreased sensorium and dyspnea
due to pulmonary embolism and subsequently expired.

DISCUSSION

Sarcomas are uncommon malignancies arising from
the bone or soft tissue, with a worldwide incidence of
approximately 1%.° A type of soft tissue sarcomas, malignant
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Figure 3. (A) Population of neoplastic spindle cells (hematoxylin and eosin, 100x) interspersed with (B) areas of necrosis
(hematoxylin and eosin, 100x). (C) On higher magnification, significant atypia, pleomorphism, and brisk
mitoses can be readily seen (hematoxylin and eosin, 400x). (D) Focally, cells showing rhabdoid differentiation
was seen (hematoxylin and eosin, 400x). The neoplastic cells were immunoreactive for (E) S100 (200x) while
the rhabdoid cells were positive for (F) myogenin (400x).
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Figure 4. Contrast-enhanced abdominal CT images at the level of the gastrohepatic region and surgical bed showing:
(A,B) Enlarged solid-cystic masses, consistent with tumor recurrence six months after surgery. (C,D) Increase
in size of nodal-peritoneal metastases with an overall response +50.3% based on RECIST 1.1, after five cycles
of doxorubicin chemotherapy, consistent with disease progression.

peripheral nerve sheath tumors (MPNSTs) belong to the
subgroup of peripheral nerve sheath tumors, which are
cancers that arise from the cells of the nerve sheaths that
protect the peripheral nerves. MPNSTs in particular tend
to metastasize, along with the other subtypes of malignant
nerve sheath tumors such as melanotic malignant nerve
sheath tumor, malignant granular cell tumor, and malignant
perineurioma.™® Although occasionally used interchangeably
with the terms malignant schwannoma or neurofibrosarcoma,
MPNST is the term being used according to the Fifth
Edition of the World Health Organization (WHO)’s
Classification of Tumors Soft Tissue and Bone Tumors, since
these tumors may originate or differentiate more likely like
any peripheral nerve sheath cell - not just Schwann cells.
MPNSTs are extremely rare, having an incidence of only
0.001% in the general population, with increased predilection
among patients diagnosed with neurofibromatosis type 1
(lifetime risk of 10%). Although the presence of MPNST
is not required for the diagnosis of NF1.

Clinically, patients may present with a history of a
progressively enlarging mass, most commonly involving the

head and neck, trunk and extremities. There may also be pain
associated with the local effects of the mass, and occasionally,
neurologic symptoms such as hypoesthesia or dysesthesia.
Other symptoms are dependent on the disease site and
local invasion, if any, on the surrounding structures. Imaging
studies are crucial in the work up of MPNSTs to assess
tumor characteristics and resectability. Some radiographic
features include magnetic resonance imaging (MRI) findings
of peritumoral edema, irregular and/or locally invasive
margins as well as tumoral heterogeneity.!

Although there are radiographic features usually
associated with MPNSTs, histologic confirmation is still
needed for definitive diagnosis. Due to the rarity of the
condition, referral to a pathologist specializing in sarcomas or
slide review done in a center with a high volume of sarcoma
cases is crucial. Resection is preferred where possible, but
a core-needle biopsy may suffice in cases of unresectable
or locally advanced diseases to identify if the tumor is
malignant. Additional immunohistochemistry stains may
include S100, Ki67, TP53, CD34, and p16 to differentiate

the histology of the tumor more accurately.! In terms of
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oncologic staging, the TNM (tumor, nodes, metastasis)
Classification of Malignant Tumors system of the American
Joint Committee on Cancer (AJCC) is usually recommended
for soft tissue tumors. However, MPNST is among the
malignant soft tissue tumors where pathologic staging
using the AJCC system is not considered to be clinically
relevant. Furthermore, the Fédération Nationale des Centres
de Lutte Contre le Cancer (FNCLCC) grading was also
not used because of its unclear prognostic significance for
MPNST. However, for this patient, his tumor was deemed
‘high-grade’ due to the presence of cells with skeletal muscle
differentiation, which according to WHO is particularly
aggressive compared to those without.

The management of MPNST entails a multimodality,
multidisciplinary approach consisting of surgeons, medical
oncologists, radiation oncologists, and pathologists, mostly
due to the rarity and complexity of this disease entity.
However, its treatment is mostly surgical in nature due to
the tumor’s poor response to chemotherapy. Wide resection
of MPNST to achieve adequate margins (RO resection)
is associated with improved outcomes. MPNST from the
extremities have better outcomes compared to other sites
of involvement primarily due to the capacity to perform
adequate resection in these areas. Surgical resection may be
harder to achieve in cases of retroperitoneal MPNST due to
the potential direct invasion of adjacent organs and difficulty
in achieving adequate margins.!

Radiotherapy may be offered to patients as well, especially
those with large and high-grade tumors or those with R1 or
R2 resection.! Neoadjuvant radiotherapy among high-grade,
large MPNSTs is sometimes considered as it can decrease
radiation fields and doses, resulting in lower toxicities, as
opposed to adjuvant radiotherapy.* Some studies suggest
improved local recurrence rates, but the role of radiotherapy
in improving overall survival has yet to be established.*’
For this patient, there was no preoperative histopathologic
diagnosis of MPNST hence neoadjuvant radiotherapy was not
considered, and outright resection was pursued. Meanwhile,
adjuvant radiotherapy was not done as well due to the lack
of definitive evidence for benefit and potential for toxicities.
Hence, close surveillance was recommended.

In terms of chemotherapeutic options for MPNST,
there is a paucity of Phase I1I randomized controlled trials
due to the rarity of the condition. However, some patients
with MPNST are included in larger sarcoma trials where
possible response to specific chemotherapeutic agents may be
extrapolated based on the results of the overall population.®™®
However, in the absence of clearer evidence on the effects
of certain systemic chemotherapies on MPNST specifically,
it may be difficult to formulate definitive conclusions from
these trials. Some retrospective cohort studies looked at the
chemotherapeutic agents given for patients with MPNST,
in the neoadjuvant, adjuvant and metastatic setting.”'* In
general, systemic chemotherapy is offered in patients with
locally advanced and unresectable tumors (more than 5 cm)

or metastatic disease. Regimens varied across the literature,
including doxorubicin, dacarbazine, ifosfamide or etoposide
containing regimens. However, the response to these agents
is still poor.c#1912 Retrospective data from a sarcoma referral
center in Poland showed a median progression free survival
of 3.9 months (95% CI 2.5-5.4) among patients given
chemotherapy in the first-line (metastatic) setting, with
reported lower risk of progression when given doxorubicin
chemotherapy in combination with ifosfamide (HR 0.30;
95% CI 0.09 to 0.96, p=0.042).2 An exploratory analysis of
the same study showed gemcitabine based-regimens to have a
significantly worse prognosis compared to doxorubicin-based
regimens (HR 1.74, 95% CI 1.14-2.66, p=0.01). However,
this study only had 11.3% of its patients with primary tumors
at the retroperitoneal area. There was no data provided on
the specific treatment interventions and response in patients
with retroperitoneal (or pancreatic) MPNSTs."? Upregulation
of both deoxyribonucleic acid (DNA) repair mechanisms
and drug efflux transporters have been postulated to be
contributors to the chemo-resistant nature of MPNSTs.
Molecular profiling identified mutations in the (mitogen-
activated protein kinase) MAPK pathway, loss of tumor
suppressor genes (7P53 and cyclin-dependent kinase
inhibitor 2A or CDKN24), and alterations in polycomb
repressive complex 2 PRC2. However, the role of targeted
therapies in MPNST has yet to be established.’

The prognosis of MPNSTs in general remains to be
poor, with 10-year disease specific survival at 31.6%, and
7.5% for patients with metastases. Poor prognostic factors
include large tumors (210 cm) at diagnosis, high-grade
lesions, incompletely resected tumors, and presence of distant
metastases.'*® Unfortunately for the case presented, he had
a large, high-grade tumor that was incompletely resected,
which eventually metastasized, indicating a poorer prognosis.

A review of literature through April 2024 was done to
identify publications reporting adult patients with MPNST
arising from the pancreas. A comprehensive search was
performed using PubMed, Medline and Google Scholar
using the terms “malignant peripheral nerve sheath tumor,”
“pancreas,” and “pancreatic schwannoma.” Two authors
performed independent literature search and reviews, and
compiled a comprehensive list of available studies. Reference
lists of included studies and other relevant publications
were also hand-searched for additional studies that may be
included. Only studies in the English language were included.

Data on the clinicopathological features (including age,
gender, symptoms, tumor location, tumor size, radiographic
characteristics and extent of tumor involvement, nodal
status, distant metastases), treatment rendered (surgery,
chemotherapy, radiotherapy, immunotherapy), and outcomes
(postoperative complications, local or distant recurrence,
overall survival) were collected.

Nine case reports of MPNST arising from the pancreas
were retrieved after literature search.'®?* The mean age of
documented cases is 56 years old (SD 16), with an equal
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number of males and females. The most common presenting
symptom is abdominal pain, which was present in all
documented cases. Most of the tumors were located at
the body of the pancreas, with a mean tumor size (largest
dimension) of 11.9 cm (SD 4.9 cm). Half of the cases were
reported to have tumors that directly invaded the surrounding
structures such as the duodenum, stomach and colon.!$1%2223
Nodal involvement was reported in only one other case,
and only one other case report showed distant metastases
(cutaneous metastases at the right posterior thigh) after initial
resection of the tumor.?>?* All cases underwent resection of the
primary pancreatic tumor with only two other cases under-
going systematic lymph node dissection.’®* One patient was
reported to have undergone palliative radiotherapy on the
cutaneous metastases of the thigh, followed by nivolumab.
However, after initial response of the tumor, there were
noted new cutaneous lesions outside the RT field and the
patient eventually expired.? There were no published cases
of pancreatic MPNST that underwent systemic chemo-
therapy. The clinicopathologic features, treatment modalities
done, and outcomes of reported cases are summarized in

the Appendix.
CONCLUSION

Accurate histopathologic confirmation by a pathologist
specializing in sarcomas is crucial in the treatment planning
and prognostication of patients with MPNST. Surgery with
adequate margins remains a key treatment modality that is
associated with improved survival rates. To date, the role
of chemotherapy and radiotherapy in improving patient
outcomes has not yet been established.

Despite being a rare occurrence, improving knowledge on
MPNSTs is important, particularly in their inclusion among
the differential diagnoses for pancreatic tumors. In addition,
more studies are needed to establish effective treatments in
unresectable or metastatic disease.
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APPENDIX

Table 1. Summary of documented cases of pancreatic MPNST, including the presented case, with their clinicopathologic features
and outcomes

Tumor
Nodal Presence Follow
p(‘\l{tg?)r A;gei/ Symptoms . Radiologic  Extentof |, olve- of distant Trea}tment Tcr)ez;tment up Period
Location ch:fira.cter- tumor/ ‘Local ment  metastases given utcome (Months)
istics invasion
Moller 60M  Abdominal Body 20 NR NR NR NR Surgery No recurrence 4
(1982) pain + Tail
Weight loss
Eggermont 40F Abdominal Head 10 Largesolid Noinvasion None None Surgery (PD) Uneventful 9
(1987) pain tumor with postoperative
Jaundice central course
Acholic stools necrosis
Weight loss No recurrence
Walsh 35F Abdominal Head NR NR Invasion of NR None Surgery (PD) Uneventful 24
(1989) pain duodenum postoperative
Melena course
Anemia
No recurrence
Coombs 74F Melena Head 7  Solid with  Invasion of NR None Surgery (PD) NR NR
(1990) Anemia necrotic  duodenum
center
Hirose 76F  Abdominal Body 4.5 Well-cir- Noinvasion None None Surgery (Distal No recurrence 13
(1998) pain cumscribed, pancreatecto-
Abdominal enhancing my, splenecto-
mass mass my, LND)
Titus 72M  Weight loss Body 12 Mid- NR NR NR Surgery NR NR
(1999) Anorexia pancreatic
mass
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Table 1. Summary of documented cases of pancreatic MPNST, including the presented case, with their clinicopathologic features
and outcomes (continued)

Tumor
Nodal Presence Follow
p&;gsr Asii/ Symptoms Locati Radiologic  Extentof | ,ojve- of distant Trea;\tlr::nt Toriig:;r: up Period
ocation il ch:f\ra.cter- tumor/ .Local TET R ER RS g (Months)
istics invasion
Stojanovic 24F  Abdominal Body 18 Well-defined Invasion of Present None Surgery (hemi-  Uneventful 28
(2010) pain + Tail round,  stomach and pancreatectomy, postoperative
Dyspepsia hypodense transverse splenectomy, course
Weight loss mass colon omentectomy
Abdominal and transverse
mass colon resection,
LND)
Balineni  62M  Abdominal Body 10 Hetero-  Abuttingthe None None Surgery (distal  Uneventful 0.5
(2019) pain + Tail geneously  stomach, pancreatecto- postoperative
Anorexia enhancing transverse my and sple- course
Vomiting mass with  colon, left nectomy)
internal adrenal

necrosis and and splenic
calcifications hilum

Yanofsky 60M  Erythema- (Resected) N/A N/A N/A None Present Palliative ra-  Initial shrink- NR
(2019) tous nodule, (cutaneous)  diotherapy,  age of tumor
right followed by  on right thigh
posterior nivolumab but noted
thigh disease recur-
rence outside
the RT field
and eventual
mortality
Case 59M Abdominal Head+ 13.8 Large cystic Invasion of Present! Peritoneal Surgery (distal  Refractory 12
Report pain Body mass with  the portal pancreatecto-  to first-line
(2024) Weight loss enhancing vein my, splenec- chemotherapy
Anorexia peripheral tomy, LND)  and eventual
solid followed by mortality
component chemotherapy?

1 - Harvested nodes during surgery were initially negative for tumor, but eventually noted nodal involvement upon disease progression

2 - Doxorubicin monotherapy
LND - Lymph Node Dissection, NR - Not reported, PD - Pancreaticoduodenectomy, RT - Radiotherapy
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