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Abstract

Background: Neurofibromatosis type 1 (NF-1) also called as Von Recklinghausen’s
disease caused by functional loss of neurofibromin, a GTPase activating protein is a
neurocutaneous disorder. It has multiple pigmentary and dermal lesions. Gastrointestinal
stromal tumor (GIST) is one of the noted neoplasms to occur in neurofibromatosis type 1.
Unlike sporadic GIST, NF-1 associated GIST is multiple and tends to occur in small
intestine with different molecular pathway. Case Report: Here we are presenting a rare
case of multifocal GIST in a 31 year old female with history of NF-1 managed in a tertiary
care gastroenterology medical centre in India. Conclusion: This case of multifocal GIST
associated with neurofibromatosis type 1 will be an eye opener for all doctors so that they
investigate all neurofibromatosis patients to look for associated manifestations which are
not evident clinically.
Keywords: Adult, Gastrointestinal Stromal Tumors, India, Neurofibromatosis, Small
Intestine.

Introduction

[4]. NF-1 associated GIST have different molecular
pathway when compared to sporadic GIST [5]. We
would like to present a rare case of multifocal GIST
in a young 31 year female with history of NF-1.

Neurofibromatosis is a genetic disorder with
autosomal dominant pattern of inheritance. It is
classified into two subtypes, neurofibromatosis
type 1 (NF-1) and neurofibromatosis type 2 (NF2). The incidence and prevalence of NF 1 are 1 in
2,500 to 3000 and 1 in 4000 to 5000 respectively
[1]. NF-1 patients develop both benign and
malignant tumors which includes neurofibroma,
glioma, malignant peripheral nerve sheath tumors
(MPNST), neuroblastoma, gastrointestinal stromal
tumor (GIST), pheochromocytoma and breast
cancer [2]. GIST associated with NF-1 are different
when compared to sporadic GIST. NF-1 associated
GIST is multiple and is commonly seen in small
intestine. They rarely show KIT and PDGFRA
mutation [2,3]. Incidence of GIST in NF-1 patient
is 6 to 15 per one million and is the commonest
mesenchymal tumor of the gastrointestinal tract

Case Report
A 31 year old female came to our outpatient
department with complaints of lower abdominal
pain for four months. The associated complaints of
malena, apthous ulcers, weight loss and decreased
appetite were present. There was no history of
abdominal distension, vomiting or constipation.
Her vitals were stable. Multiple cutaneous nodules
were seen throughout her face and body. Her blood
investigations which included complete blood
count, liver function test and renal function test
were within normal range. Ultrasound abdomen
showed multiple small nodular lesions from
D4 to about 70 cm of jejunum. Computerized
Tomography showed well defined heterogeneously
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enhancing mass measuring 11×7.8 cm arising from
proximal jejunum and cavitating into the lumen.
There are other multiple well defined enhancing
nodules in the proximal jejunal wall from duodenojejunal flexure largest one measuring 1.2×1.2 cm
[Fig.1]. The differential diagnosis included
neurofibroma, GIST and schwannoma. Diagnostic
laparoscopy was attempted, however due to large
size of the tumor, procedure was converted to
laparotomy. Jejunal mesentery was divided close
to the bowel lumen in the entire length of involved
segment. Jejunum was divided about 80 cm from
duodenojejunal flexure and involved bowel was
taken out to right side. Division of duodenum
was done at D3 and D4 junction. Specimen was
extracted; duodeno-jejunal anastomosis and
enterotomy closure was done. Drain was placed
near the anastomotic site.

Fig.1: Computerized Tomography.

Gross specimen showed small bowel with
multiple serosal nodules ranging from 0.5 cm to 13
cm in diameter [Fig.2]. The mass was extending
till the mucosal surface [Fig.3]. Microscopic
examination showed spindle cell neoplasm with
morphology favoring GIST [Fig.4]. Maximum
mitotic count was 2 per 50 high power fields.
Immunohistochemistry showed the neoplastic cells
staining positive for CD-117 (c-kit), DOG-1 and
negative for smooth muscle actin (SMA), desmin
and S-100 [Fig.5-7]. Patient was treated with
adjuvant imatinib for one year at a dosage of 400
mg daily.

Fig.2: Gross picture showing small bowel wall with multiple
serosal nodule.

Discussion
NF-1, autosomal dominant disease most commonly
present as neurocutaneous disorder with 99%
cases having café au lait spots and cutaneous
neurofibroma [1,6]. Neurofibromatosis type 1
develops due to mutation in NF-1 gene located
on chromosome 17q11.2 which is responsible for
making neurofibromin protein. Neurofibromin
is a tumor suppressor protein which regulates
rasguanosinetriphosphatase activity (GTPaseactivating protein- GAP) and keeps cells from

Fig.3: Gross picture showing nodule extending till the
mucosal surface.
56

© 2020 Journal of Case Reports

Volume 10, No.1, January-March 2020

Aravinth Subramaniam et al.

Multifocal GIST and Neurofibromatosis Type 1

growing in an uncontrolled way [7]. The clinical
manifestation of neurofibromatosis type-1 can
be classified into cutaneous and extra-cutaneous
finding [8].
Incidence of gastrointestinal tumors in NF-1
patients ranges from 10-25% [9]. They present as
neurogenic tumors, stromal tumors and endocrine
tumors of periampullary region [9]. The GIST are
commonly associated with NF-1 with 7% incidence
[10] and are predominantly located in stomach and
jejunum. They present with obstruction, bleeding,
intussusception, volvulus or perforation. GIST
is a mesenchymal tumor arising from CD-117
positive interstitial cells of cajal (ICC) [11], CD34
positive subset of ICC or primitive stem cells that
differentiate into ICC [12] or smooth muscle cells
[13]. 85% of GISTs harbor activating KIT mutation
[14-19].

Fig.4: Hematoxylin and eosin stain showing spindle shaped
neoplastic cells (High power view 40X).

In normal cell cycle nucleotide exchange
(GDP by GTP) activates RAS protein and GTP
hydrolysis converts GTP bound active RAS to GDP
bound inactive form. GTPase activity intrinsic
to normal RAS protein is accelerated by GTPase
activating protein (GAP). Hence GAP functions as
a barrier that prevents uncontrolled RAS activity.
Neurofibromin-1 is one such RAS regulating
GTPase activating protein (GAP) [21]. Mutation
in C-KIT causes activation of RAS-MAP kinase
pathway [22] and PI3kinase- AKT pathway [23].
Hence NF-1 associated GIST and sporadic GIST
have overlap in their molecular pathway. More
studies are needed to clarify the overlap between
NF-1 associated and sporadic GIST.

Fig.5: Immunohistochemistry showing neoplastic cells
positive for CD117(c-kit).

Fig.6: Immunohistochemistry showing neoplastic cells
positive for DOG1.

Management of GIST depends on its
resectability. Surgery becomes the first line of
management for resectable tumors. For unresectable
and metastatic GIST imatinib mesylate, a tyrosine
kinase inhibitor is effective for both C-KIT and
PDGFRA mutations. For wild type GIST such as
NF-1 adjuvant therapy with imatinib should be
considered on case basis as benefits are variable.
Approved dose is 400 mg/day. For exon 9 mutation

Fig.7: Immunohistochemistry showing neoplastic cells
negative for smooth muscle actin.
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dose can be increased to 800 mg/day. Duration of
treatment is one year. For advanced disease duration
of treatment is three years [24]. Our patient is on
imatinib 400 mg/day for last six months. Hence
neurofibromatosis type 1 associated NF-1 mutation
affects RAS-MAP kinase pathway. C-KIT mutation
also affects RAS-MAP kinase and PI3K-AKT
pathway. The downstream path for both diseases
are same, ultimately patient develops GIST which
shows association between neurofibromatosis
type 1 and GIST. Further molecular studies are
needed to identify the exact reason for overlap.
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Conclusion
Neurofibromatosis and GIST are two different
diseases but they can also be associated. Always
look for extra-cutaneous manifestations in
neurofibromatosis patients. Investigate thoroughly
so that you don’t miss any lesion which can be
missed during clinical examination.
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