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Primary jejunal gastrointestinal stromal tumor in a patient with
phakomatosis: a case report of an uncommon source of massive
gastrointestinal hemorrhage
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Background: Small bowel bleeding remains a relatively uncommon event. While gastrointestinal stromal
tumors (GIST) may cause a slow gastrointestinal bleeding in up to one-third of the cases, acute massive
gastrointestinal bleeding related to small intestine GIST is unusual. Since these tumors are typically
inaccessible by conventional endoscopy, it is essential to tailor the investigation of small bowel bleeding to
clinical suspicion.

Case Description: We report the case of a 48-year-old man with neurofibromatosis type 1 (NF1)
presenting with melena and fatigue. His hemoglobin was found to be 8.4 g/dL (a decrease from a baseline
of 13.3 g/dL). Conventional endoscopy did not reveal the source of the bleeding. Videocapsule endoscopy
was planned, but the patient decided to leave the hospital before completion. He later developed another
episode of gastrointestinal bleeding and had to be re-admitted with severe anemia. Computed tomography
angiography (CTA) revealed two bleeding lesions in the jejunum. Hemostasis was achieved through
embolization of a branch of the superior mesenteric artery. After medical optimization, the patient
underwent small bowel resection and lesion excision. Histological examination revealed a low-grade GIST
with low risk for developing progressive disease based on prognostic features.

Conclusions: It is estimated that ~7% of patients with NF1 will develop >1 GISTs in their lifetime.
This article highlights the importance of considering this entity in tumor-prone individuals when dealing
with a small intestine source of gastrointestinal bleeding and emphasizes the role of CTA and conventional

angiography in this population.
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Introduction most common mesenchymal tumor of the GI tract and were

Gastrointestinal stromal tumors (GIST) comprise <3% of first described by Mazur and Clark in 1983 (3,4). Stomach

all gastrointestinal (GI) tumors with an estimated incidence and small intestine represent the most common locations

of 0.4-2 cases per 100,000 per year (1,2). They represent the with small intestine GISTs found in up to 20% of cases (5,6).
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Jejunal and ileal GISTs occur in older adults, with a median
age of 59 years (7). In a minority of cases, these tumors are
associated to genetic syndromes such as neurofibromatosis
type 1 (NF1) or Carney-Stratakis syndrome (8,9).

GIST is typically asymptomatic and often diagnosed
incidentally through endoscopic or imaging studies (10-12).
These tumors can also manifest with nonspecific GI
symptoms and a slow GI bleeding in up to one-third of the
cases (4,7). However, acute massive GI bleeding related
to small intestine GIST is unusual (13-18). Compared to
other GI tumors, GISTs are relatively fragile and more
vascularized. The joint action of GI peristalsis and fecal
transmission as well as tumor growth leading to mucosal
and submucosal destruction, vascular invasion, and tumor
necrosis, may result in intraluminal hemorrhage (19).

Since small intestine GIST is inaccessible by conventional
endoscopy, diagnosis of bleeding tumors may be challenging,
especially if there is low clinical suspicion (20). Additional
investigations [i.e., videocapsule endoscopy (VCE),
deep enteroscopy, radiographic imaging] are oftentimes
required to establish a diagnosis (10,13). Prognostic factors
include tumor size, location, mitotic rate, tumor resection
margins, tumor rupture, and ¢-kit mutation (also relevant in
molecular target therapy). It has been reported that small
intestine tumors typically exhibit more aggressive features
than their gastric counterparts (2).

Surgical resection is a reasonable approach in treating
patients with localized, nonmetastatic disease. However,
radiologic embolization represents an effective option in
the management of GISTs with massive acute bleeding.
Embolization effectively controls the GI bleeding and
decreases the tumor burden, which subsequently facilitates
minimal invasive surgery (21,22).

We present a case report emphasizing the importance
of the clinical suspicion of GIST as a cause of small
bowel bleeding (SB) particularly in patients who are
prone to develop these tumors (i.e., phakomatosis). Our
article also highlights the important role of angiography
and embolization in unstable patients with acute overt
hemorrhage related to GIST. We present the following case
in accordance with the CARE reporting checklist (available
at https://gist.amegroups.com/article/view/10.21037/gist-
21-13/rc).

Case presentation

A 48-year-old man presented to the emergency department
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with a 5-day history of nausea, melena, and fatigue (Figure I).
He had prior medical history significant for NF1, essential
hypertension and osteoarthritis. Patient was taking
amlodipine and diclofenac chronically. On examination, the
patient had normal vital signs with no abdominal tenderness.
Laboratory data revealed anemia with a hemoglobin level
of 8.4 g/d (baseline 13.3 g/dL). Upper endoscopy and
colonoscopy were performed with no source of bleeding
identified. Throughout his initial hospitalization, the
patient remained hemodynamically stable. VCE was offered
to determine source of SB, however patient refused to
undergo additional inpatient procedures. He left against
medical advice after 2 days of observation with the intention
of obtaining a VCE and additional imaging studies in the
outpatient setting to guide further treatment.

Patient subsequently returned to the hospital 2 weeks
later with hematochezia and hematemesis. This time the
patient was hemodynamically unstable, and hemoglobin had
dropped to 6.6 g/dL. Platelet count was 158,000/pL. and
international normalized ratio (INR) 1.16. He was admitted
to the intensive care unit (ICU) for further management.
He received fluid resuscitation, multiple transfusions of
packed red blood cells (RBC), and vasopressor support.
After medical stabilization he then underwent computed
tomography angiography (CTA) of the abdomen and
pelvis. The study revealed an enhancing multilobulated
lesion within the proximal jejunum (Figure 2), as well as a
second enhancing mural lesion within an adjacent jejunal
loop (Figure 3), which were believed to be the source of
the GI bleeding. He was then taken to interventional
radiology for mesenteric angiogram with embolization of
the hemorrhagic jejunal tumors (supplied by a proximal
jejunal branch arising from the superior mesenteric artery).
GI bleeding successfully ceased after the intervention.
An exploratory laparotomy was undertaken 2 days later
with small bowel resection containing the lesion. Jejunal
intussusception was also confirmed during the procedure.
The patient recovered with no postoperative complications
and was discharged on the ninth postoperative day. Patient
has remained asymptomatic without evidence of new
episodes of GI bleeding or tumor recurrence at a six-month
follow-up period.

Histopathologic findings

Two tumors located in the jejunum were identified.
The tumors measured 3.1 and 1.2 cm in their greatest
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Figure 1 Timeline figure describing the process of diagnosis, treatment, clinical examination findings, progression of the disease, and
prognosis. Pathology images: left, skenoid fibers (hematoxylin-eosin stain, x40 magnification); right, tumor cells positive for cKIT/CD117
(immunohistochemistry stain, x10 magnification). CTA, computed tomography angiography; EGD, esophagogastroduodenoscopy; Hb,

hemoglobin; ICU, intensive care unit; GIST, gastrointestinal stromal tumor.
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Figure 2 Computed tomography angiography of abdomen and
pelvis. An axial image shows an enhancing multilobulated small
bowel lesion within the proximal jejunum (red arrow), just distal to

the ligament of Treitz.

Figure 3 Computed tomography angiography of abdomen and
pelvis. There is a second enhancing small bowel mural lesion

within an adjacent jejunal loop (red arrow).

dimensions. Histological examination revealed well-defined
tumors arising from and limited to the muscularis propria
(Figure 4). They were composed by uniform spindle cells
with eosinophilic cytoplasm and absent nuclear atypia
(Figure 5). Discrete “skeinoid fibers” were identified
(Figure 6); this finding is present in 30-50% of small bowel
GISTs and its absence is associated with adverse outcomes
(23,24). Immunohistochemical staining showed strong and
diffuse labeling for CD117 (Figure 7) and negativity for S100.

. . . . 2 . .
A single mitosis was observed in 5 mm” of tissue in
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Figure 4 H&E stain, x10 original magnification. The tumor is well-
circumscribed and limited to the small intestine muscularis propria
(red arrows). The overlying mucosa is congested but ulceration is

not represented in this section. H&E, hematoxylin-eosin.

Figure 5 H&E stain, x20 original magnification. The tumor is
composed of uniform spindle cells with eosinophilic cytoplasm

without nuclear atypia. H&E, hematoxylin-eosin.

the larger tumor while the smaller tumor had no visible
mitoses. No tumor necrosis or lymphovascular invasion
were reported in either case. The surgical resection margins
and lymph nodes (0/1) were uninvolved by the tumor.
These findings were consistent with a multifocal, low-grade
(mitotic rate <5/5 mm’), spindle cell-type GIST. The tumor
was classified as stage I (mpT2, NO, M0) according to the
American Joint Committee on Cancer (AJCC) Staging
Manual, 8" Edition.

Ethical statement

All procedures performed in this study were in accordance
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Figure 6 H&E stain, x40 original magnification. Coarse,
haphazardly arranged collagen bundles representing skeinoid

fibers. H&E, hematoxylin-eosin.

Figure 7 cKIT/CD117 immunohistochemistry stain, x10 original
magnification. The tumor cells are diffuse and strongly positive for
cKIT/CD117 by immunohistochemistry confirming the diagnosis.

with the ethical standards of the institutional and/or
national research committee(s) and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and accompanying images. A copy of the written
consent is available for review by the editorial office of this
journal.

Discussion

SB remains a relatively uncommon event, accounting for
only 5-10% of all patients presenting with GI bleeding
(25,26). While GISTs may cause a slow GI bleeding in up
to one-third of the cases, acute massive GI bleeding related
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to small intestine GIST is unusual (4,7,13-18). GI bleeding
secondary to small intestine GISTs can be challenging as
these tumors are inaccessible by conventional endoscopic
procedures. Additional diagnostic tools that are available to
diagnose SB include VCE, deep enteroscopy, conventional
angiography and magnetic resonance enterography (MRE).
The American College of Gastroenterology recommends
VCE as a first-line procedure for SB investigation
after negative upper and lower endoscopies (27). Push
enteroscopy can also be performed as a second-look
examination in the evaluation of suspected SB, especially if a
proximal lesion is considered (VCE is associated with lower
detection rate of lesions in the duodenum and proximal
jejunum). Due to this patient’s preference for outpatient
workup, such investigations did not take place immediately.
It is conceivable that if the appropriate small bowel
evaluation had been done earlier while the patient was
hemodynamically stable, GIST would have been diagnosed
earlier and adequate treatment would have prevented the
significant GI re-bleeding experienced by the patient.
Hence, this case illustrates the importance of a systematic
diagnostic approach to SB, especially in patients with a high
probability of harboring small intestine tumors (i.e., GIST
in patients with RASopathies, Carney-Stratakis syndrome,
and primary familial GIST syndrome).

Contrast-enhanced computed tomography (CT) scan
of the abdomen and pelvis is the imaging method of
choice to characterize an abdominal mass suspicious for
GIST. GIST shows the characteristic of a well-defined
homogenous and solid mass that enhances with intravenous
contrast on CT studies. CT imaging can also assess the
extent of the primary mass, allowing for staging, and
monitoring of treatment response. If the patient has active
overt bleeding and is hemodynamically stable or if the
source of GI bleeding remains unclear, multiphasic CT
or CTA should be performed to identify the source of
bleeding and guide further management. CTA represents
a reliable method to diagnose a bleeding jejunal GIST
(13-15); it has shown to be able to detect bleeding rates
as slow as 0.3 mL/min compared to 0.5-1 mL/min for
conventional angiography and 0.2 mL/min for technetium
99m-labeled RBC scintigraphy (27). On the other hand,
conventional angiography has the advantage of therapeutic
intervention with transarterial embolization at the time of
diagnosis. Therefore, in unstable patients with acute overt
hemorrhage conventional angiography should be performed
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emergently (27). Embolization is effective in both,
controlling the GI bleeding and will decrease the tumor
burden, which subsequently facilitates resection via minimal
invasive surgery (21,22).

Mutations in KIT (CD117) or platelet-derived growth
factor receptor alpha (PDGFRA) gene are the primary
drivers of GIST oncogenesis. These gain-in-function
mutations lead to the constitutive activation of kinases
resulting in cellular growth (via the PI3K/AKT/mTOR,
Ras/Rat/MAPK and JAK/STATS3 signaling pathways).
Individuals with NF1 are more likely to develop GIST
due to loss of neurofibromin (encoded by the NFI gene)
which represents a negative regulator of the Ras/Raf/
MAPK pathway through inhibition of the RAS oncogene.
NF1-related GISTs strongly express KI'T but are usually
wild-type for both KIT and PDGFRA (28). It is estimated
that 7% of patients with NF1 will develop one or more
GISTs in their lifetime, with most of them arising from
the small intestine (3). Therefore, clinicians should
consider this potential entity in individuals with NF1 when
dealing with an obscure source of GI hemorrhage and/or
intussusception.

Treatment of GIST requires assessment of the extent
and progression of disease, as well as appropriate risk
stratification. Over 70% of patients with primary GIST are
cured by surgery alone, hence it has remained the mainstay
of management for patients with localized disease (29).
Metastasis to lymph nodes is rare and lymphadenectomy is
seldomly performed (6). Recurrence is very common and
adjuvant therapy with tyrosine kinase inhibitors (TKIs) is
recommended following the resection of high-risk primary
tumors (29). Imatinib mesylate has been associated with
an improved l-year recurrence-free survival rate (30),
however NF1-related GISTs do not respond to TKIs (29).
Fortunately, this patient is at low risk for developing
progressive disease based on prognostic features (tumor
size, location and histologic features) and has not warranted
adjuvant therapy (7). Until this date, he has remained
asymptomatic with no evidence of recurrent disease during
routine follow up.

This case report emphasizes the importance of massive
GI bleeding secondary to small intestine GIST and brings
to the attention of the medical community the difficulties
associated with its diagnosis. Diagnostic modalities such
as deep enteroscopy, VCE, CTA, and conventional
angiography play an important role in the diagnosis of
bleeding small intestine GISTS. Clinicians should consider
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early multidisciplinary approach when dealing with a small
intestine source of GI bleeding and/or intussusception in
the setting of phakomatosis.

Acknowledgments

Funding: None.

Footnote

Reporting Checklist: The authors have completed the CARE
reporting checklist. Available at https://gist.amegroups.
com/article/view/10.21037/gist-21-13/rc

Conflicts of Interest: All authors have completed the ICMJE
uniform disclosure form (available at https://gist.amegroups.
com/article/view/10.21037/gist-21-13/coif). The authors
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. All procedures
performed in this study were in accordance with the ethical
standards of the institutional and/or national research
committee(s) and with the Helsinki Declaration (as revised
in 2013). Written informed consent was obtained from the
patient for publication of this case report and accompanying
images. A copy of the written consent is available for review
by the editorial office of this journal.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Miettinen M, Lasota J. Histopathology of gastrointestinal
stromal tumor. J Surg Oncol 2011;104:865-73.

2. Casali PG, Blay JY, Abecassis N, et al. Gastrointestinal
stromal tumours: ESMO-EURACAN-GENTURIS

Gastrointest Stromal Tumor 2022;5:2 | https://dx.doi.org/10.21037/gist-21-13


https://gist.amegroups.com/article/view/10.21037/gist-21-13/rc
https://gist.amegroups.com/article/view/10.21037/gist-21-13/rc
https://gist.amegroups.com/article/view/10.21037/gist-21-13/coif
https://gist.amegroups.com/article/view/10.21037/gist-21-13/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/

Gastrointestinal Stromal Tumor, 2022

10.

11.

12.

13.

14.

15.

Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2022;33:20-33.

Corless CL, Barnett CM, Heinrich MC. Gastrointestinal
stromal tumours: origin and molecular oncology. Nat Rev
Cancer 2011;11:865-78.

Yang Z, Wang E, Liu S, et al. Comparative clinical features
and short-term outcomes of gastric and small intestinal
gastrointestinal stromal tumours: a retrospective study. Sci
Rep 2019;9:10033.

Demetri GD, von Mehren M, Antonescu CR, et al.
NCCN Task Force report: update on the management

of patients with gastrointestinal stromal tumors. ] Natl
Compr Canc Netw 2010;8 Suppl 2:S1-41; quiz S42-4.
Giuliano K, Nagarajan N, Canner J, et al. Gastric and
small intestine gastrointestinal stromal tumors: Do
outcomes differ? ] Surg Oncol 2017;115:351-7.

Miettinen M, Lasota J. Gastrointestinal stromal tumors:
pathology and prognosis at different sites. Semin Diagn
Pathol 2006;23:70-83.

Miettinen M, Fetsch JF, Sobin LH, et al. Gastrointestinal
stromal tumors in patients with neurofibromatosis 1: a
clinicopathologic and molecular genetic study of 45 cases.
Am J Surg Pathol 2006;30:90-6.

Gaal J, Stratakis CA, Carney JA, et al. SDHB
immunohistochemistry: a useful tool in the diagnosis of
Carney-Stratakis and Carney triad gastrointestinal stromal
tumors. Mod Pathol 2011;24:147-51.

Ghanem N, Altehoefer C, Furtwingler A, et al. Computed
tomography in gastrointestinal stromal tumors. Eur Radiol
2003;13:1669-78.

Ferig M, Alarcon Velasco S, Van Doren L, et al.
Gastrointestinal Stromal Tumors Incidentalomas: A Case
Series. Cancer Med J 2020;3:35-8.

Parab TM, DeRogatis MJ, Boaz AM, et al. Gastrointestinal
stromal tumors: a comprehensive review. ] Gastrointest
Oncol 2019;10:144-54.

Daldoul S, Moussi A, Triki W, et al. Jejunal GIST

causing acute massive gastrointestinal bleeding: role of
multidetector row helical CT in the preoperative diagnosis
and management. Arab J Gastroenterol 2012;13:153-7.
Mohanaraj T, Hanif H, Zainal AA. Bleeding Jejunal GIST:
An uncommon cause of Gastrointestinal Bleeding. Med ]
Malaysia 2015;70:31-2.

Gaba S, Aslam M, Igbal A. A Jejunal Gastrointestinal
Stromal Tumour: an unusual cause of massive acute
gastrointestinal haemorrhage with emphasis on pre
intervention MDCT. J Radiol Case Rep 2009;3:21-4.

© Gastrointestinal Stromal Tumor. All rights reserved.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 7 of 8

Shi X, Yu S, Wang F, et al. A gastrointestinal stromal
tumor with acute bleeding: Management and nursing.
Medicine (Baltimore) 2018;97:€9874.

Dualim DM, Loo GH, Rajan R, et al. Jejunal GIST:
Hunting down an unusual cause of gastrointestinal bleed
using double balloon enteroscopy. A case report. Int J Surg
Case Rep 2019;60:303-6.

Sadeghi P, Lanzon-Miller S. A jejunal GIST presenting
with obscure gastrointestinal bleeding and small bowel
obstruction secondary to intussusception. BMJ Case Rep
2015;2015:bcr2014207650.

Liu Q, Kong F, Zhou J, et al. Management of hemorrhage
in gastrointestinal stromal tumors: a review. Cancer Manag
Res 2018;10:735-43.

Lin MB, Yin L, Li JW, et al. Double-balloon enteroscopy
reliably directs surgical intervention for patients

with small intestinal bleeding. World ] Gastroenterol
2008;14:1936-40.

Kurihara N, Kikuchi K, Tanabe M, et al. Partial resection
of the second portion of the duodenum for gastrointestinal
stromal tumor after effective transarterial embolization.
IntJ Clin Oncol 2005;10:433-7.

Huang YW, Siao FY, Yen HH. Life-threatening

bleeding from gastrointestinal stromal tumor: successful
embolization with subsequent laparoscopic surgery. Am J
Emerg Med 2014;32:1150.e3-4.

Brainard JA, Goldblum JR. Stromal tumors of the jejunum
and ileum: a clinicopathologic study of 39 cases. Am J Surg
Pathol 1997;21:407-16.

Miettinen M, Kopczynski J, Makhlouf HR, et al.
Gastrointestinal stromal tumors, intramural

leiomyomas, and leiomyosarcomas in the duodenum:

a clinicopathologic, immunohistochemical, and

molecular genetic study of 167 cases. Am J Surg Pathol
2003;27:625-41.

Longstreth GE. Epidemiology and outcome of patients
hospitalized with acute lower gastrointestinal hemorrhage:
a population-based study. Am J Gastroenterol
1997;92:419-24.

Lau WY, Fan ST, Wong SH, et al. Preoperative and
intraoperative localisation of gastrointestinal bleeding of
obscure origin. Gut 1987;28:869-77.

Gerson LB, Fidler JL, Cave DR, et al. ACG Clinical
Guideline: Diagnosis and Management of Small Bowel
Bleeding. Am J Gastroenterol 2015;110:1265-87; quiz 1288.
Fujimi A, Nagamachi Y, Yamauchi N, et al. Gastrointestinal
Stromal Tumor in a Patient with Neurofibromatosis Type

Gastrointest Stromal Tumor 2022;5:2 | https://dx.doi.org/10.21037/gist-21-13



Page 8 of 8

1 That Was Successfully Treated with Regorafenib. Intern
Med 2019;58:1865-70.

29. Etherington MS, DeMatteo RP. Tailored management
of primary gastrointestinal stromal tumors. Cancer
2019;125:2164-71.

doi: 10.21037/gist-21-13

Cite this article as: Minjares RO, Costa PA, Montoya-
Cerrillo DM, Aguirre LE. Primary jejunal gastrointestinal
stromal tumor in a patient with phakomatosis: a case report of
an uncommon source of massive gastrointestinal hemorrhage.

Gastrointest Stromal Tumor 2022;5:2.

© Gastrointestinal Stromal Tumor. All rights reserved.

Gastrointestinal Stromal Tumor, 2022

. Dematteo RP, Ballman KV, Antonescu CR, et al. Adjuvant

imatinib mesylate after resection of localised, primary
gastrointestinal stromal tumour: a randomised, double-
blind, placebo-controlled trial. Lancet 2009;373:1097-104.

Gastrointest Stromal Tumor 2022;5:2 | https://dx.doi.org/10.21037/gist-21-13



