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Abstract

Background: Malignant peripheral nerve sheath tumors (MPNSTs) arise from a peripheral nerve or display nerve
sheath differentiation. Most MPNSTs typically originate on the trunk, extremities, head, neck, and paravertebral
regions. Gastrointestinal MPNSTs are rare entities with only 10 cases reported worldwide in the literatures.

Case presentation: Here, we report the first Chinese case of a malignant peripheral nerve sheath tumor of the
distal ileum presenting as intussusception. A 53-year-old female patient without pathological antecedent for
neurofibromatosis was admitted with pain in the right lower abdomen and multiple episodes of vomiting for
1 week. Preoperative diagnosis was intussusception with a contrast-enhanced computed tomography scan (CECT)
of the abdomen showing characteristic target sign. Due to difficulty reducing the ileum-colon intussusception, right
hemicolectomy with ileocolostomy was performed. Histopathology was suggestive of low-grade MPNST. The
patient received postoperative care and was followed up for 9 months. There is no sign of tumor recurrence and
metastatic disease.

Conclusions: This case is unique in terms of a rare tumor presenting with unusual complication.
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Background
Malignant peripheral nerve sheath tumors (MPNSTs)
are defined as any tumor arising from a peripheral nerve
or exhibiting nerve sheath differentiation. Most MPNSTs
are located along major nerve trunks, commonly arising
on the body trunk, extremities, head, neck, and paraver-
tebral regions. MPNSTs arising from nerves of the small
intestinal wall are extremely rare, with only 10 cases re-
ported worldwide. In this report, to the best of our
knowledge, we describe the first Chinese case of a malig-
nant peripheral nerve sheath tumor of distal ileum pre-
senting as intussusception in a patient.

Case presentation
A 53-year-old female patient presented to the First Affil-
iated Hospital of Beilun Branch of Zhejiang University

China on September 2015 complaining of pain on the
right side of her abdomen associated with abdominal
distension and multiple episodes of vomiting for 1-week
duration. She denied changes in bowel habits, blood in
stools, and past abdominal operations. Her family his-
tory was insignificant for neurofibromatosis type 1. On
abdominal examination, she exhibited abdominal guard-
ing, but no palpable mass was found. Abdominal CECT
demonstrated intussusception in the ascending colon
with a smooth enhancing 3.5 cm mass suspicious for
neoplasm (Fig. 1). Colonoscopy was deferred due to sig-
nificant exacerbation of pain and worsening peritonitis.
The patient subsequently underwent emergent explora-
tory laparotomy. Due to difficulty reducing the ileocolic
(Fig. 2a), right hemicolectomy with ileocolic anastamosis
was performed (Fig. 2b). Exploration of the abdomen re-
vealed no carcinomatosis. The intraoperative frozen sec-
tion displayed spindle cell tumor of the small bowel.
Although there seemed to be no apparent lymphadenop-
athy in the mesentery, we resected the mesentery to in-
clude the potential lymph node metastases. The resected
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specimen revealed a 4.0 × 3.5 × 2.3 cm submucosal mass
of the distal ileum (Fig. 2c). Macroscopic examination
demonstrated a gray-white appearance of the tumor
cross section, without hemorrhage and necrosis. Histo-
logically, the tumor was composed of bundles and palis-
ading arrangement of malignant spindle cells that
extended into the muscularis mucosa (Fig. 3a). The
tumor had dense cellularity with significant mitotic ac-
tivity of approximately 10 mitoses per 10 high-power
fields. The surgical margins were negative for the tumor.
On immunohistochemical staining, the tumor was posi-
tive for S-100 (Fig. 3b) and CD34, but negative for
CD117, DOG-1, SMA, AE1/AE3, HMB45, and PNL-2.
The Ki67 labeling index was approximately 15–20%
(Fig. 3c). On the basis of these pathological findings, the
tumor was identified as a low-grade malignant periph-
eral nerve sheath tumor (MPNST).
The patient declined to undergo further genetic

analysis and chemotherapy. She had a good postopera-
tive course and was discharged 2 weeks after surgery.

She presented with diarrhea, fever, and moderate anemia
at 3 and 7 months post-operation. Abdominal CECT
demonstrated no sign of tumor recurrence and meta-
static disease. She underwent symptomatic treatment
and was discharged home. In June 2016, she died due to
complications of her disease.

Discussion
According to the WHO, MPNSTs are defined as any
tumor originating from a peripheral nerve or exhibiting
nerve sheath differentiation. MPNST is the sixth most
common type of soft tissue sarcoma [1, 2]. Approxi-
mately 50% of all MPNST cases arise sporadically,
whereas the other cases are observed in patients with
neurofibromatosis type 1 (NF1) [3, 4], who carry an esti-
mated 8 to 13% lifetime risk of developing MPNST [5].
An estimated 3 to 10% of all MPNST patients have a
clinical history of prior radiation exposure after a latent
period of more than 15 years [3]. MPNST is typically
characterized in adults with most tumors occurring in
patients between 20 and 50 years of age with a median
age of 35 [6].
Most MPNSTs are located along major nerve trunks,

commonly arising on the body trunk, extremities, head,
neck, and paravertebral regions [7]. MPNSTs arising from
nerves of the small intestinal wall are extremely rare, with
only fewer than 10 cases reported worldwide [8–11].
There seems to be no characteristic clinical symptoms

of MPNST of the intestine. Most patients experience
fatigue, weight loss, emesis, abdominal pain, and intes-
tinal bleed [11]. Our patient presented with intestinal
obstruction due to intussusception. The diagnosis is
often delayed because these symptoms are usually non-
specific and vague, thereby increasing the difficulty of a
preoperative diagnosis of MPNST of the small intestine.
The quantitative FDG-PET imaging is used to distin-

guish between benign PNST and MPNST based on a
tumor’s metabolic activity [12, 13]. Due to the disability
to effectively confirm malignant transformation of
lesions, CT and MRI are limited to define the anatomic

Fig. 1 Contrast-enhanced computed tomography scan of the
abdomen showing intussusception in the ascending colon with a
smooth enhancing 3.5 cm mass suspicious for neoplasm (white arrow)

Fig. 2 a Difficulty reduction of ileum-colon intussusceptions on emergent exploratory laparotomy. b A right hemicolectomy specimen. c A 4.0 ×
3.5 × 2.3 cm submucosal tumor of distal ileum (white arrow)
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tumor size and local invasiveness of PNST [14, 15]. The
quantitative FDG-PET imaging combined with CT or
MRI may be the best way to distinguish MPNST from
benign PNST. However, radiographic imaging of
MPNST has not supplanted histopathologic examination
as the gold standard for the diagnosis of MPNST [16].
In our case, the CECT of the abdomen revealed an
intussusception in the ascending colon with a smooth
enhancing 3.5 cm mass suspicious for neoplasm, but
could not confirm its definite lesion.
It is important to recognize that there is still a lack of

widely accepted diagnostic criteria for MPNST [16].
These tumors have well-described morphological hetero-
geneity, and staining reveals highly cellular spindle cell
tumor in fascicles [10]. S-100 protein has been the classic
and most widely used antigen for documenting nerve
sheath differentiation. CD34 is expressed in some
MPNSTs and is likely a reflection of perineurial differenti-
ation. Many studies suggest that elevated Ki67 expression
is associated with decreased survival in MPNST [6, 17].
The reactivity of S-100 protein and high levels of p53 and
Ki67 can be useful in making the final diagnosis [11]. In
our case, the diffuse expression of S-100 protein and the
level of Ki67 were in favor of MPNST.
Forty to 65% of MPNST patients experience local re-

currence, and 30 to 60% develop metastases within
12 months of initial surgery [16]. Factors that predict re-
currence include anatomic site, tumor size (≥10 cm),
and adequacy of margins. Factors that predict metastases
include tumor size (≥10 cm) or tumors that are Ameri-
can Joint Committee on Cancer stage III [16]. Over two
thirds of metastases develop in the lung, whereas the
other sites include the liver, brain, bone, and adrenal
gland [16]. To date, there is little knowledge on MPNST
of the small bowel, which is thought to have a far worse
prognosis than other soft tissue sarcomas.
Because of its rarity, the optimal treatment of the

small bowel MPNST is not well established [18].
Current recommendations and treatment may be
based only on what is known of this tumor in other
locations of the body. Complete surgical resection
with wide negative margins is the current standard of
care for localized MPNST and is a strong predictor of

survival [16]. Adjuvant radiation therapy can been
used to locally control MPNST [19]. However, small
bowel MPNST may not benefit from the radiotherapy
due to the location in the abdominal cavity [20]. Al-
though chemotherapy has been carried out on gastro-
intestinal MPNST after surgical treatment, there are
no further trials evaluating the role of chemotherapy
in unresectable and metastatic tumors [11]. Recent
advances in therapy have focused on targeting the
molecular pathways in MPNST, but the outcomes of
recently clinical trials demonstrate that further studies
are needed [16, 21]. The multidisciplinary approach
should be adopted to cope with these tumors.
According to the clinical and pathological characteris-

tics, this patient was diagnosed the MPNST of the small
bowel. Unfortunately, further genetic analysis was not
obtained, due to patient preference as this could have
been helpful for creating further treatment plans. Here,
we report a rare case of MPNST of the distal ileum,
which, to the best of our knowledge, was also the first
Chinese case of this disease. Although MPNST arising
from the small bowel is extremely rare, a surgeon should
also be aware of the possibility of MPNST when dealing
with intestinal obstruction or intussusception. Since
patients with MPNST have very poor prognosis, it is
necessary to perform a quick frozen section in the oper-
ation for a clear diagnosis. We suggest an extended
radical operation in case of the fast frozen section
displaying spindle cell tumors of the small bowel.

Conclusions
To date, little is known regarding MPNST of the small
bowel. We report a rare case MPNST presenting as
ileum-colon intussusception. Multidisciplinary approach
is essential for diagnosis and treatment of these tumors.
There is no definitive guideline available for treatment of
small bowel MPNST. We recommend wide excision of
these tumors with very close postoperative follow-up im-
aging. However, the role of adjuvant radiotherapy and
chemotherapy is still under debate reserved only for
positive margins and recurrent tumors or when wide
local excision is unfeasible.

Fig. 3 a The tumor showing bundles and fascicles of atypical spindle cells with hyperchromatic nuclei and indistinct cytoplasm (HE, ×200).
b S-100 staining showing diffuse positive reaction. c IHC staining for Ki67-labeling index 15~20%

Zhu et al. World Journal of Surgical Oncology  (2017) 15:29 Page 3 of 4



Acknowledgements
The author thanks Dr. Chen Hu, who has been my sources of encouragement
and inspiration. The authors would like to thank Clarity Manuscript Consultant
LLC (Indianapolis) for their language editing assistance.

Funding
No funding source.

Availability of data and materials
The data and material are freely available upon requests.
Please contact Dr. Lin-Bo Zhu (nbblyy1288@163.com) for further information,
who is responsible for the dataset.

Authors’ contributions
L-BZ drafted this manuscript. W-HX, P-BZ, J-QL, and M-FS were involved in
the acquisition of data and preparing the figures. P-FL conceived of the
study and revised the manuscript. All authors read and approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
The consent for publication of the individual patient data from the patient
has been obtained by The First Affiliated Hospital, College of Medicine,
Beilun Branch of Zhejiang University.

Ethics approval and consent to participate
The Ethics Committee of the First Affiliated Hospital, College of Medicine,
Beilun Branch of Zhejiang University approved this study. The analysis was
performed in accordance with the ethical standards of the hospital and the
tenets of the Declaration of Helsinki/Declaration of Istanbul. The patient
reported in this study provided written consent.

Author details
1Department of General Surgery, Beilun District People’s Hospital, The First
Affiliated Hospital, College of Medicine, Beilun Branch of Zhejiang University,
No.1288, Lushan East Road, Ningbo, Zhejiang 315800, China. 2Department of
Pathology, Beilun District People’s Hospital, The First Affiliated Hospital,
College of Medicine, Beilun Branch of Zhejiang University, Ningbo, Zhejiang
315800, China.

Received: 24 November 2016 Accepted: 12 January 2017

References
1. Grobmyer SR, Reith JD, Shahlaee A, et al. Malignant peripheral nerve sheath

tumor: molecular pathogenesis and current management considerations.
J Surg Oncol. 2008;97(4):340–9.

2. Fuchs B, Spinner RJ, Rock MG. Malignant peripheral nerve sheath tumors: an
update. J Surg Orthop Adv. 2005;14(4):168–74.

3. Ducatman BS, Scheithauer BW, Piepgras DG, et al. Malignant peripheral
nerve sheath tumors. A clinicopathologic study of 120 cases. Cancer.
1986;57(10):2006–21.

4. Bradtmoller M, Hartmann C, Zietsch J, et al. Impaired Pten expression in
human malignant peripheral nerve sheath tumours. PLoS One.
2012;7(11):e47595.

5. Tucker T, Wolkenstein P, Revuz J, et al. Association between benign and
malignant peripheral nerve sheath tumors in NF1. Neurology.
2005;65(2):205–11.

6. Zou C, Smith KD, Liu J, et al. Clinical, pathological, and molecular variables
predictive of malignant peripheral nerve sheath tumor outcome. Ann Surg.
2009;249(6):1014–22.

7. Anghileri M, Miceli R, Fiore M, et al. Malignant peripheral nerve sheath
tumors: prognostic factors and survival in a series of patients treated at a
single institution. Cancer. 2006;107(5):1065–74.

8. Yilmaz F, Uzunlar AK, Bukte Y. Recurrent malignant schwannoma of the
small bowel. Acta Med Austriaca. 2004;31:58–60.

9. Eskelinen M, Pasanen P, Kosma VM, et al. Primary malignant schwannoma
of the small bowel. Ann Chir Gynaecol. 1992;3:326–8.

10. Telem DA, Pertsemlidis D. Malignant peripheral nerve sheath tumor: an
unusual cause of intussusception. J Gastrointest Surg. 2008;12:1609–11.

11. Mohtaram A, Mesmoudi S, Hind Mrabti H, et al. Malignant peripheral nerve
sheath tumor of the small bowel: an unusual presentation with fatal
outcome. Case Rep Oncol Med. 2013;2013:423867.

12. Benz MR, Czernin J, Dry SM, et al. Quantitative F18-fluorodeoxyglucose
positron emission tomography accurately characterizes peripheral nerve
sheath tumors as malignant or benign. Cancer. 2010;116(2):451–8.

13. Shurell E, Eilber FC. Peripheral nerve sheath tumors: diagnosis using
quantitative FDG-PET. In: Hayat MA, editor. Tumors of the central nervous
system. New York: Springer; 2012. p. 161–6.

14. Mautner VF, Friedrich RE, von Deimling A, et al. Malignant peripheral nerve
sheath tumours in neurofibromatosis type 1: MRI supports the diagnosis of
malignant plexiform neurofibroma. Neuroradiology. 2003;45(9):618–25.

15. Benz MR, Tchekmedyian N, Eilber FC, et al. Utilization of positron emission
tomography in the management of patients with sarcoma. Curr Opin
Oncol. 2009;21(4):345–51.

16. James AW, Shurell E, Singh A, et al. Malignant periphera nerve sheath
tumor. Surg Oncol Clin N Am. 2016;25:789–802.

17. Liapis H, Marley EF, Lin Y, et al. p53 and Ki67 proliferating cell nuclear
atnigen in benign and malignant peipheral nerve sheath tumors in
children. Pediatr Dev Pathol. 1999;2:377–84.

18. Lee YJ, Moon HG, Soon-Tae Park ST, et al. Malignant peripheral nerve
sheath tumor arising from the colon in a newborn: report of a case and
review of the literatures. J Pediatr Surg. 2006;41:E19–22.

19. Kahn J, Gillespie A, Tsokos M, et al. Radiation therapy in management of
sporadic and neurofibromatosis type 1-associated malignant peripheral
nerve sheath tumors. Front Oncol. 2014;4:324.

20. Marwah S, Gurawalia JP, Sheoran KD, et al. Malignant peripheral nerve
sheath tumor of the colon in a patient with von Recklinghausen’s disease:
report of a case. Clin J Gastroenterol. 2013;6:429–33.

21. Farid M, Demicco EG, Garcia R, et al. Malignant peripheral nerve sheath
tumors. Oncologist. 2014;19(2):193–201.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Zhu et al. World Journal of Surgical Oncology  (2017) 15:29 Page 4 of 4


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion

	Conclusions
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

