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INTRODUCTION  AND  IMPORTANCE:  Gastrointestinal  stromal  tumor  (GIST)  is  the  most  common  mes-
enchymal  neoplasm  of  the  gastrointestinal  tract.  It  may  be asymptomatic;  nevertheless,  gastrointestinal
bleeding  is  the most  frequent  symptom,  due  to mucosal  erosion.  Its  poor  lymph  node  metastatic  spread
makes  GIST  often  suitable  of  minimally  invasive  surgical  approach.  The  importance  of this  study  is  to
increase  the  awareness  among  physicians  about  this  condition  in  particular  scenarios  as  in  our case  and
to stress  the  role  of laparoscopic  surgery.
CASE  PRESENTATION:  A 74-year-old  female  patient  presented  to  the  emergency  department  with
hematemesis,  followed  by  haematochezia  and  melena.  The  patient  had  a medical  history  of  type  1
Neurofibromatosis  (NF1).  She  underwent,  after  CT  scan,  esophagogastroduodenoscopy,  and  endoscopic
haemostasis.  Finally,  we  performed  a laparoscopic  resection  of a mass  of  the  first  jejunal  loop.  The  post-
operative  period  was  predominantly  uneventful.  Pathological  examination  confirmed  a low-risk  GIST.
CLINICAL DISCUSSION:  Proximal  jejunal  GIST  may  cause  an  upper  and  lower gastrointestinal  bleeding.
A  multidisciplinary  team  approach  is mandatory  for the  correct  management  of  this  disease  and  its
complications  (bleeding).  GISTs  are  indicated  as  the  most  commonly  gastrointestinal  NF1  associated
tumours.  In case  of localised  and  resectable  GIST  surgical  treatment  is  the mainstay  and  laparoscopic

surgery  is  a valid  alternative.
CONCLUSION: In case of  abdominal  bleeding  mass  in  a NF1  patient,  it is  important  to  keep  in  mind
the  well-known  association  between  NF1  and  GIST  to facilitate  the diagnosis  and  to  quickly  perform
the  appropriate  treatment.  Laparoscopic  approach  is  safe  and  effective  if the  oncological  radicality  is
respected.
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1. Introduction

Gastrointestinal stromal tumor (GIST) is the most common mes-
enchymal neoplasm of the gastrointestinal (GI) tract accounting
for 0.1–1% to 3% of all GI neoplasms [1–4]. GIST, first described by
Mazur and Clark in 1983 [5], originates from interstitial cells of Cajal
of the autonomic nerve system of the intestine [6]. It can arise in
any GI tract from the esophagus to the rectum. Gastric localisation
is most frequent (40%–60%) followed by small bowel (30%–40%)
[7] and rectum (4%–5%) [2,8]. GIST may  present as abdominal

emergency, including GI bleeding related to pressure necrosis and
mucosal erosion or ulceration. In this case the patient has a medi-
cal history of type 1 Neurofibromatosis (NF1), so we  report on NF1
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ISTs too. We  present a case report and a literature review. The
urpose of this study is to increase the awareness among physi-
ians about these conditions and their association to facilitate the
iagnosis and achieve a more rapid treatment.

This case report has been reported in line with the SCARE 2020
riteria [9].

. Case report

A 74-year-old female patient was addressed to the emergency
epartment of a peripheral hospital for hematemesis. Her past
edical history included hypertension, type 1 Neurofibromatosis,

holecystectomy by open approach about fifteen years previously

nd appendectomy in adolescence. She was a non-smoker with a
egative history of allergies. She had no prior history of gastroin-
estinal (GI) bleeding. At presentation, her haemoglobin was 8.0
/dl for which she received two  units of packed red cells. The patient
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Fig. 1. a, b: CECT and CTA showed a hyperdense mass and no active bleeding.
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Fig. 2. a, b: EGDS demonstrated an active bleeding from ulceration of th

was transferred to another hospital where she underwent esopha-
gogastroduodenoscopy (EGDS) which failed to identify the source
of bleed. During her return to the first hospital, she experienced
another episode of hematemesis and was therefore transferred to
the emergency department of our hospital.

She had several episodes of haematochezia and melena. Clinical
examination showed a skin pallor and tachycardia but normoten-
sion. Physical examination of the abdomen was negative except for
typical café-au-lait spots as well as multiple skin nodules. Digital
rectal examination showed cherry red stool with blood clots fol-
lowed by dark stool. Blood tests showed haemoglobin 7.3 g/dl, red
cells 2.37 × 106 and haematocrit 20.8. An abdominal Computed
Tomography (CT) scan was initially negative. She was  transferred
to the medical department. The patient then underwent an EGDS
which showed evidence of an upper digestive haemorrhage at the
level of a mass, with ulceration in the third duodenum without
active bleeding. The following day the patient experienced further
melena and blood clots, but with normal vital signs. An abdominal
Contrast-Enhanced Computed Tomography (CECT) and abdomen
CT angiography (CTA) revealed a hyperdense mass of third duode-
num, diameter 33 × 24 mm and no active bleeding (Fig. 1a, b). After
another episode of melena and blood clots with hypotension, we
performed a second EGDS that demonstrated an active bleed from
ulceration of the mass in the third duodenum (Fig. 2a, b). Haemosta-
sis was performed using two titanium clips. She received two  units
of packed red cells. Angiography confirmed the tumoral neoangio-
genesis and no blushing of contrast (no active bleeding) (Fig. 3a,
b).
The patient was transferred to our surgical department where
we performed an exploratory laparoscopy. Surprisingly, we  found
a mass at the level of the first jejunal loop about five centime-
tres from the Treitz ligament (Fig. 4). We performed a laparoscopic
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85
s (a) and positioning of two titanium clips to perform haemostasis (b).

edge resection using a linear stapler (Fig. 5a, b). Moreover, there
ere multiple nodules in the whole small bowel wall (Fig. 6). The
nal surgical result highlighted the cosmesis and typical café-au-

ait spots as well as multiple skin nodules (Fig. 7). The surgical team
as  skilled in laparoscopic surgery. In the post-operative period,

n episode of anaemia was  treated with two hematic transfu-
ions (Grade II according to Clavien-Dindo classification of surgical
omplications). The abdominal drain, normal during the initial
ostoperative period, showed a clear liquid and laboratory tests
onfirmed the presence of lipase and amylase which resolved fol-
owed the administration of octreotide. On the 16th postoperative
ay (POD) she had a significant episode of melena and dark blood
ith an haemoglobin 7.4 g/dl receiving one unit of packed red cells.

ostoperative evolution was favourable, and she was discharged
ome in good clinical conditions.

Histopathology showed a GIST, measuring 3.5 cm, composed
f spindle cells with a mitotic count <5 per 50 High Power Fields
HPFs). Immunohistochemistry revealed a positivity for CD117,
D34 and DOG1 as well as a negativity for actin, desmin and S100.
he Ki-67 proliferation index was low at 2%, with cut-off between
igh and low accepted as 10%. These findings confirmed a low-risk
IST.

The patient was  referred to the dedicated Oncologist for the
ollow-up. After ten months of follow-up, she showed no signs
f either local regression or distant metastases, as confirmed by
egative PET-CT scan (Fig. 8a). General physical and abdominal
xamination were unremarkable (Fig. 8b).
. Discussion

In this article, we aim to highlight several aspects and findings
f GIST, as observed in our clinical case: gastrointestinal bleeding,
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Fig. 3. a, b: Angiography confirmed the tumoral neo-angiogenesis and no active bleeding.
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The site and size of GIST influences the clinical presentation
Fig. 4. Intraoperative view - A mass at the level of the first jejunal loop about five
centimetres from Treitz ligament.

GIST site and size, another GIST entity namely NF1 GIST and their
management and treatment, supported through a review of the
current literature. Literature review was performed using PMC  and

Pubmed, including different key words and limiting the results to
English language papers, which resulted in few works. However,
additional articles were retrieved from the references of publica-

a
a
p

Fig. 5. a, b: Intraoperative view - Laparoscopic wed

86
ig. 6. Intraoperative view - Presence of multiple nodules in the whole small bowel
all.

ions found via the keyword search and subsequently added to the
eview.

Gastrointestinal stromal tumor (GIST) is the most common mes-
nchymal neoplasm of gastrointestinal (GI) tract and accounting for
.1–1% to 3% of all GI neoplasms [1–4]. Gastric localisation is most
requent (40%–60%) followed by small bowel (30%–40%) [7] and
ectum (4%–5%) [2,8].
nd, above all, the management as well as surgical technique and
pproach, and finally the prognosis. In many cases, the patients
resent with non-specific and vague symptoms. One of the most

ge resection with linear stapler (Endo-GIA).
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Fig. 7. The final surgical result highlighted the cosmesis and typical café-au-lait
spots as well as multiple skin nodules.

common presentations of GIST, principally located in the small
bowel, is obscure or overt GI bleeding [7,10–13] related to pres-
sure necrosis and mucosal erosion or ulceration [1,14,15]. In the
latter condition, the GIST may  present as abdominal emergency.

Computed tomography is the most accredited tool to detect a
GIST, particularly contrast enhancement multi detector computed
tomography (ce-MDCT), and can be employed for detection, staging
and localisation as well as follow-up [1]. Computed tomography
angiography (CTA) allows for the diagnosis of a small bowel tumour
with GI bleeding with a reported diagnostic sensitivity of about 90%
[1,16].

In case of bleeding, the diagnostic tools are different. In our case,
there was both upper and lower GI bleeding. In the first evaluation
upper and lower endoscopy are mandatory. If negative, in stable
patients, and in case of obscure bleeding capsule endoscopy (CE) is
the recommended first line procedure for small bowel evaluation.
Deep enteroscopy, among which double-balloon enteroscopy, first
developed and reported by Yamamoto [17], is employed in case of
CE failure or severe and persistent bleeding [10,11,18,19].

In these cases, the primary objective is to establish haemosta-
sis in order to stabilise the patient. Endoscopic and radiological
procedures are the most accredited nonsurgical tools to halt bleed-
ing, particularly EGDS, coloscopy, deep enteroscopy [18] and/or
angiography and angio-embolization [20]. In case of small bowel
GIST with life-threatening symptoms such as massive GI bleeding
and in the absence of diagnosis, emergency exploratory laparotomy
represents a diagnostic and therapeutic procedure [1].
Type 1 Neurofibromatosis (NF1, von Recklinghausen disease)
is an autosomal and dominant disorder caused by the inactiva-
tion of the NF1 gene on chromosome 17, which is a tumour
suppressor gene in some cell types, encoding the neurofibromin

a

l
c

Fig. 8. a, b: Ten months follow-up: PET-TC scan (a
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rotein, a member of the RAS family [21–25]. This condition is
haracterised by cutaneous neurofibromas, café au lait macules,
xillary and inguinal freckling, and Lish nodules. NF1 is associated
ith several tumours, including those of the GI tract, and GISTs

re indicated as the most commonly GI NF1 associated tumours
25,26]. The incidence of GIST in the NF1 population is estimated
o be markedly higher compared to that of the general popula-
ion [22–24], although the frequency of NF1 GIST varies greatly in
he literature, ranging from 5% to 29% [24,27,28]. Levy et al. [29]
howed, significantly, in four out of five (80%) patients with multi-
le lesions, only one tumour was  identified on preoperative CT scan,

 finding reflected in our case. Many studies reported several differ-
nces between GISTs associated with NF1 syndrome and sporadic
ISTs, in fact the literature would seem to demonstrate a distinct
nd peculiar phenotype of NF1 GIST: the predominant localisation
s the small intestine rather than the stomach [4,23,22–25,29,30],

ith multiple localisations, occurring in younger patients. The esti-
ated risk for malignancy is low [23], suggesting a good long-term

rognosis [31], although one report concluded that NF1 GISTs are
ot always indolent and they can lead to death [23].

Surgical treatment is the mainstay of non-metastatic and
esectable GIST [7,32]. The primary objectives are to achieve a rad-
cal surgical resection with negative margins (R0) and to avoid
umour rupture [2,7,33]. Considering the rarity of lymph nodes

etastasis, lymphadenectomy is not indicated [2,7,33]. As previ-
usly mentioned, tumour site also influences the surgical strategy
nd approach, mainly in small bowel GISTs. In case of duodenal
ocalisation (as supposed in our preoperative work-up), surgical
echnique is crucial for patient outcome. In fact, in case of duodenal
IST several studies [34–39] investigating different surgical strate-
ies showed consequently different results in terms of morbidity,
ortality, patient recovery and oncological outcome. The recom-
ended surgical intervention, when possible, based on tumor size

nd location, is wedge resection; if it is not possible to achieve a sur-
ical radicality a partial duodenectomy with reconstruction and, in
ome cases, a pancreatico-duodenectomy are described. The latter
rocedure presents worse outcomes compared to local or limited
esection as demonstrated in two meta-analysis [34,35]. However,
n another study, the surgical procedure was  not an independent
rognostic factor in multivariate analysis [38].

In case of jejunal or ileal GIST the treatment of choice is wedge
esection or small bowel segment resections, and intracorporeal
r extracorporeal anastomosis, without lymph node dissection
1,2,33].

Laparoscopic surgery is a valid alternative to open approach in
ase of resectable GIST. In the published literature, there are numer-
us studies documenting the short-term and oncological outcomes

fter laparoscopic approach in case of gastric localisation [2,40–42].

Small bowel GISTs have a low incidence compared to gastric
ocation and this is reflected in the paucity of published papers
omparing laparoscopic versus open approach in this patient

), cosmesis after laparoscopic approach (b).
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Table  1
Risk stratification criteria.

Fletcher 2002 (50) Miettinen 2006 (51) Joensuu 2008 (52)

Risk category Tumor Size
(cm)

Mitotic index
(HPF)

Tumor Size
(cm)

Mitotic index
(HPF)

Tumor site Tumor Size
(cm)

Mitotic index
(HPF)

Tumor site

Very low risk < 2 < 5/50 2–5 ≤ 5/50 Stomach ≤ 2 ≤ 5/50 Any

Low  risk 2–5 < 5/50
>5 ≤ 10 ≤ 5/50 Stomach

2.1–5 ≤ 5/50 Any
2–5 ≤  5/50 Small bowel

Intermediate
risk

≤  5 6–10/50 > 10 ≤ 5/50 Stomach ≤ 5 6–10/50 Gastric

5–10 ≤  5/50
>5 ≤ 10 ≤ 5/50 Small bowel

5.1–10 ≤ 5/50 Gastric2–5  > 5/50 Stomach

High risk

> 5 > 5/50
2–5 > 5/50 Small bowel Any Any Tumor rupture
>  10 ≤ 5/50 Small bowel > 10 Any Any

>  10 Any
>5 ≤ 10 > 5/50 Stomach Any > 10/50 Any
>  10 > 5/50 Stomach > 5 > 5/50 Any
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Any >  10/50
>5 ≤ 10 > 5/50
>  10 > 5/50

group. These works show better short-term outcomes in favour
of laparoscopy including reduced postoperative pain, decreased
hospital stay, lower morbidity rate, and also importantly no differ-
ence in terms of overall survival and disease-free survival between
the two approaches [2,33,43–45]. The largest meta-analysis on the
topic [33] confirms these data and concludes by suggesting the
safety and efficacy of laparoscopic surgery offers compared with
open approach for small bowel GISTs, proposing nevertheless the
necessity of multicentre randomised control trials (RCTs) to fur-
ther address the real role of laparoscopic technique. Kim et al., in
a review of literature, report the mean/median size of the GISTs
laparoscopically resected with a range of 2.7–6.1 cm [2]. Surpris-
ingly in our case, the tumour site supposed in the III duodenum
was in the first jejunal loop. During laparoscopic exploration, we
decided to perform a laparoscopic wedge resection with linear sta-
pler (endo-GIA) of a small bowel mass between three and four
centimetres in diameter.

Molecular pathogenesis is various and most GISTs show gain-of-
function mutations in KIT gene (c-kit) [7,46], while in some cases
there are activating mutations in PDGFRA gene [7,47]. Both genes
encode for tyrosine kinase proteins, KIT and PDGFRa, respectively.
These characteristics were found in so-called sporadic GISTs. In fact,
these kinds of GIST are sensitive to imatinib, a selective inhibitor of
certain tyrosine kinases, which is the standard treatment of locally
advanced inoperable and metastatic GIST [7,32,48,49]. Several
studies showed the application of this drug in adjuvant [1,48,49]
or neoadjuvant treatment [34,49,50]. Sunitinib, another tyrosine
kinase inhibitor, and regorafenib, a multikinase inhibitor, represent
a standard second-line treatment [32,48,49] and third-line therapy
respectively [48,49]. The introduction of tyrosine kinase inhibitors
has dramatically improved the management of GISTs, prolonging
recurrence-free survival after surgery and extending overall sur-
vival in metastatic or unresectable tumors [49].

On the other hand, the majority of NF1 GISTs showed the
absence of Kit and/or PDGRFA mutations [25,28], for this reason,
this type of GIST does not respond well to imatinib treatment
[23–25,28] which is considered ineffective and not recommended
[23,50].

Tissue histology and immunohistochemistry are required for
definitive diagnosis of GIST and to differentiate from other types of
soft tissue tumors [1,7]. Many GISTs are positive to CD117 and/or
to CD34 and to DOG-1; on the other hand, in most cases, GISTs are
negative to actin, desmin and S100 protein. Tumor size and mitotic
index are the first key prognostic factors described for the esti-

mation of recurrence risk and malignant behaviour of GIST [51],
to these are added tumor site and tumor rupture [7]. Based on
literature data, therefore, there are three main risk-stratification
methods to estimate the prognosis of GIST after surgery [38]:

D

88
Small bowel ≤ 5 > 5/50 Non-gastric
Small bowel 5.1–10 ≤ 5/50 Non-gastric

ational Institutes of Health (NIH) consensus criteria [51], Armed
orces Institute of Pathology (AFIP) criteria [52] and modified NIH
riteria [53], published by Fletcher in 2002 [51], Miettinen in 2006
52] and Joensuu in 2008 [53], respectively (Table 1). In the last two
lassifications, tumor site is an additional prognostic factor. Ki67 is
nother important prognostic factor that influences recurrence and
urvival [49]. Compared with gastric GISTs, small bowel tumors of

 similar size and mitotic index had a markedly worse prognosis in
 large series with decreased recurrence-free survival rate [33,54]
s well as a higher rate of aggressive features [55].

The debate in literature is still present regarding GI bleeding as
 prognostic factor in case of GIST. Huang et al. in a retrospective
ohort study explored whether GI bleeding could be a potential new
ndicator to predict the clinical behaviour and prognosis of GIST
15]. The Authors concluded that GI bleeding was an independent
rognostic predictor of poor and shorter relapse-free survival (RFS)

n GIST patients, especially those in high-risk groups, compared to
on-GI-bleeding patients. Other Authors tried to demonstrate the
elationship between GI bleeding and tumor rupture and found no
orrelation between the two [3,56]. Yin et al. in a 10-year retrospec-
ive study concluded that GI bleeding served with a surrogate for
maller GIST and was a protective factor for GIST relapse, therefore
atients with GI bleeding achieved better prognosis [3]. Wan  et al.

n a propensity score matching analysis concluded that the group
ith GI bleeding had a superior RFS and overall survival compared

o no GI bleeding group [56]. Both Authors attributed the results
nd the best possible outcome to earlier diagnosis and treatment
s well as to smaller tumor size [3,56].

In view of the multiple aspects of GIST under consideration, its
anagement requires a multidisciplinary approach [49].

. Conclusions

Proximal jejunal GIST may  cause both upper and lower gastroin-
estinal bleeding. In our opinion a multidisciplinary team approach
s mandatory for the correct study and management of this dis-
ase and its complications. For a physician it is important to keep
n mind the well-known association between NF1 and GIST, and to
acilitate the diagnosis of an abdominal (bleeding) mass in a NF1
atient. In case of localised and resectable GIST surgical treatment

s the mainstay. Laparoscopic approach is safe and effective if the
ncological radicality is respected with negative resection margins
nd avoidance of tumor rupture.
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