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ARTICLE INFO ABSTRACT

Introduction: Gastrointestinal stromal tumors (GISTs) are mesenchymal tumors that occur along the alimentary
tract, and are most commonly found in the stomach. Rarely, these tumors can occur in the small bowel, and
when located in the duodenum or proximal jejunum, they may require challenging reconstruction of the ali-
mentary tract. Patients with GISTs often present with non-specific abdominal pain or symptoms of obstruction,
hemorrhage, and less commonly perforation.

Presentation of case: A 46-year-old male presented to the hospital with a one-day history of left upper quadrant
pain with fevers and chills. Physical examination was significant for signs of peritonitis, and laboratory results
revealed leukocytosis and lactic acidosis. CT abdomen showed a large soft tissue mass in the proximal jejunum.
In the operating theater he was found to have a perforated jejunal tumor. Pathology report revealed a 13cm
GIST, pT4NOMO, Stage IIla. He had an uneventful recovery and was discharged nine days after surgery.
Discussion: Proximal jejunal GISTs are a rare entity and when present, perforation is unlikely. Pathological
diagnosis of GISTs are relies on immunohistochemistry demonstrating c-KIT or CD34 positivity. The prognosis of
GISTs are dependent on the size and the mitotic index. Definitive treatment of non-metastatic GISTs is RO
resection. When located in the duodenum or proximal jejunum, resection can be very challenging and may
require clinical expertise in order to safely perform complex alimentary tract reconstruction.

Conclusion: Further investigation is required in order to determine best practice management for patients who
present with proximal GISTs.
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1. Introduction available on proximal jejunal GISTS are case reports. Treatment of

proximal jejunal GISTs are complex due to the anatomical position of

Gastrointestinal stromal tumors (GISTs) are the most common me-
senchymal tumors of the gastrointestinal tract [1,2]. These tumors
originate from the interstitial cells of Cajal, which are located within
the muscular layers of the alimentary tract [3]. GISTs have the potential
to become malignant by an oncogenic mutation in the tyrosine kinase
receptor (KIT) [4] and/or platelet-derived growth factor receptor-a
(PDGFR-a) [5]. Size and mitotic index are the two most important
prognostic features of GISTs [6].

Presentation of GISTs can vary from minor symptoms such as
nausea and abdominal discomfort, to more severe manifestations such
as acute abdomen. GISTs can also be found incidentally in some
asymptomatic patients. They can occur anywhere along the GI tract,
such as the stomach, small bowel, colon, omentum/mesentery, and
esophagus [1]. While 50-70% of all GISTs occur in the stomach,
proximal jejunal GISTs are a rare entity. The majority of literature

the proximal jejunum and its close association with the ligament of
Treitz. Treatment can vary from resection and primary anastomosis to
resection and complex digestive tract reconstruction.

We present a case of an adult male who presented with severe sepsis
and an acute abdomen secondary to a proximal jejunal mass rupture,
which was successfully treated with a hand-sewn end-to-side jejunoje-
junostomy. We also reviewed current literature for this rare entity. This
work has been reported in line with the SCARE criteria [7].

2. Presentation of Case

A 46-year-old male with hypertension and no prior surgical history
presented to the emergency department (ED) with a one-day history of
left upper quadrant abdominal pain. The patient reported having fevers
and chills, and denied nausea, vomiting, hematochezia, weight loss,
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Fig. 1. Coronal view of abdomen/pelvis CT scan showing the soft tissue mass,
heterogeneous due to central necrosis. Proximal bowel dilation is seen due to
the mass effect. The 3rd portion of the duodenum (horizontal portion) is seen
dilated due to the mass. Compression of the adjacent bowel loops also is seen to
cause a partial obstruction. Arrow pointing to mass.

anorexia, and night sweats. He reported drinking alcohol socially and
had no history of tobacco or recreational drug use.

Upon arrival, vital signs revealed a blood pressure within normal
limits, he was febrile to 38.7 °C and tachycardia with a heart rate of 120
beats/minute. His physical examination was remarkable for left sided
abdominal guarding and rebound tenderness. Laboratory analysis
showed leukocytosis (20,000/L; normal 3600-11,000) and lactic
acidosis (3.0 mmol/L; normal 0.4-2.0).

A computed tomography (CT) scan of the abdomen and pelvis with
intravenous contrast revealed a soft tissue mass in the left upper ab-
domen measuring 13 X 6 X 7.5cm. The mass had central decreased
density and necrosis, which appeared to result in compression of ad-
jacent bowel loops and subsequent partial obstruction (Figs. 1 and 2).

The patient was immediately started on broad-spectrum intravenous
antibiotics in the ED. Due to his septic presentation of fever, tachy-
cardia, focal peritonitis, leukocytosis, and lactic acidosis, the patient
was taken to the operating room for an emergency exploratory lapar-
otomy. Intraoperatively, a 13cm necrotic perforated mass was located
10cm from the ligament of Treitz. Significant contamination of the
peritoneal cavity with purulent fluid was visualized. Following resec-
tion of the mass, the rest of the bowel and mesentery was thoroughly
examined and did not reveal any additional nodules or lesions. A
temporary vacuum wound dressing was placed due to patient's septic
status. Subsequently the patient was transported to the intensive care
unit (ICU) for adequate resuscitation and sepsis management with plans
to return to the operating room for abdomen closure. Intravenous
broad-spectrum antibiotics were continued post-operatively.

The preliminary pathology report revealed that the tumor was a
low-grade GIST due to low mitotic rate. The final report showed that
the tumor cells were positive for c-KIT and focally positive for CD34,
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Fig. 2. Sagittal view of abdomen/pelvis CT scan showing the GIST tumor - soft
tissue mass seen in mid-abdomen. Arrow pointing to mass.

while negative for pankeratin, desmin, S100 protein and smooth muscle
actin (Figs. 5-7). The Ki-67 proliferation index was low at approxi-
mately 10%. Pathology also confirmed there was no lymphovascular
invasion, no perineural invasion, absence of surgical margins involve-
ment, a mitotic index of 2 per 50 HPF, sixteen lymph nodes negative for
GIST, and no metastasis. This classified the tumor as pT4NOMO per the
American Joint Committee on Cancer's (AJCC) TNM classification [8].
The GIST was determined to be staged Illa in accordance to the TNM
classification and the low-grade mitotic rate (AJCC staging) [8].

On postoperative day one, the patient became afebrile and hemo-
dynamically stable. His leukocytosis improved, and his lactic acidosis
resolved after peaking at 9.9 mmol/L immediately after surgery.
Following adequate fluid resuscitation and antibiotic treatment in the
ICU, the next day the patient was taken to the operating room for an
abdominal washout, establishment of continuity and closure of the
abdomen. Due to the proximity of the proximal resected end of the
jejunum to the ligament of Treitz by ~5cm, an end-to-side hand-sewn
jejunojejunostomy anastomosis was performed and a feeding jeju-
nostomy tube was placed 40cm from the jejunojejunal anastomosis.
Postoperative imaging evaluation revealed patent surgical anastomosis.

On postoperative day two he was started on tube feeds through the
jejunostomy tube and was tolerating jejunal tube feedings at his goal
rate by day three. On day five, an upper GI small bowel follow through-
study was performed, showing no anastomotic leak and an unremark-
able stomach and duodenum with contrast reaching the colon at 3 h
(Figs. 3 and 4). On day six, he was started on a clear liquid diet which
was advanced to a soft diet over the following 2 days.

By day eight, his midline surgical incision was healing well with no
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Fig. 3. UGI SBFT - Upper GI and small bowel follow through done with oral
contrast through the nasogastric tube showing contrast passing freely through
the anastomosis without a leak. The side-to-side anastomosis is seen. The
anastomosis is seen to be intact. Some jejunal dilatation is seen without SBO.
Midline staples also observed. Arrow pointing to anastomosis.

Fig. 4. UGI SBFT - Upper GI and small bowel follow through series showing
passing of PO contrast though the colon and into the rectum without obstruc-
tion. Jejunotomy feeding tube also seen and midline surgical staples are pre-
sent.

signs of infection. He was tolerating PO diet, having bowel movements,
afebrile and pain-free. On day nine, the patient was discharged in stable
condition with PO antibiotics and further instructions to follow up with
outpatient oncology. He was scheduled for an outpatient PET scan and
a plan to start Imatinib therapy.
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Fig. 5. Immunohistochemical stain of proximal jejunal tumor showing posi-
tivity for c-Kit. This protein is a type of receptor tyrosine kinase, also called
CD117.

DESMIN

Fig. 6. Immunohistochemical stain of proximal jejunum tumor negative for
Desmin. This is a muscle-specific intermediate filament that can be seen posi-
tive in rhabdomyosarcomas.

$-100

Fig. 7. Immunohistochemical stain of proximal jejunum tumor negative for
$100. This is a protein normally derived from neural crest cells and can be
found in melanomas and schwannomas.

3. Discussion

Our patient presented with severe sepsis and was found to have a
proximal jejunal necrotic and perforated mass that pathology later re-
vealed to be a GIST. The patient required emergency surgery and due to
instability was left open and in discontinuity on the index surgery. He
was taken back to the operating room one day later after resuscitation
for a hand sewn end-to-side jejunojejunostomy anastomosis and pla-
cement of a distal feeding jejunostomy tube.

The patient's presentation of a perforated GIST is rare. Current lit-
erature shows that jejunal GISTs usually present with non-specific ab-
dominal pain or symptoms related to obstruction or hemorrhage.
Seldom do GISTs in the jejunum cause perforation and peritonitis, and
only a few cases have been reported in the literature [9-11].

The location of the tumor attributed to the complexity of the case.
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Tumor Location

Fig. 8. Duodenum seen — all 4 parts, the ligament of Treitz is observed. The soft tissue mass was located right after the ligament of Treitz making this tumor location
anatomically more challenging/difficult location for resection and anastomosis. Area labeled jejunum is location of the tumor/soft tissue mass (Scm after the

ligament of Treitz).

While GISTs themselves are the most common mesenchymal tumor of
the gastrointestinal tract, the majority are found within the stomach.
The anatomical location of the tumor at the proximal jejunum made the
creation of the jejunojejunostomy surgically challenging due to the
proximity to the ligament of Treitz (Fig. 8). While a stapled side-to-side
anastomosis would have been the ideal and preferred approach to
create the anastomosis, it was not possible in this case due to the short
length of the proximal jejunal limb, which prevented the use of a stapler
to connect the ends of small bowel. In other circumstances where the
jejunojejunostomy cannot be safely created due to the proximity to the
ligament of Treitz, other surgical options such as a gastrojejunostomy,
duodenojejunostomy or more complex bowel reconstruction must be
considered, although they may result in higher rates of complications
and worse outcomes [12].

Anastomotic healing was of utmost importance to our patient's re-
covery and favorable prognosis. An anastomotic leak or anastomotic
failure would have been a devastating complication in the course of our
patient's management. Our decision regarding the type of anastomosis
to be created was based on the availability of only 5cm of proximal
jejunum. Previous studies have shown no significant difference in
anastomotic leak rates, morbidity or mortality between sutured versus
stapled bowel anastomoses [12-14]. Today, while it is more common to
perform a stapled anastomosis, the proximity of the proximal jejunal
limb to the ligament of Treitz did not allow us to perform an adequately
sized stapled side-to-side jejunojejunostomy. Instead, we performed a
hand-sewn end-to-side jejunojejunostomy to avoid complications of
anastomotic leak and stricture that have been observed in prior litera-
ture using an end-to-end anastomosis [15].

The decision to place a feeding jejunostomy tube 40cm distal to our
anastomosis was due to the following reasons: to allow nasogastric
decompression in the initial days following surgery, to prevent gastric
secretions from placing undue stress on the new anastomosis, to cir-
cumvent gastric feedings from placing undue stress on the new ana-
stomosis, and to allow early feeding to maintain a good nutritional
status in order to promote anastomotic healing [14,17]. Our reasons
behind this decision were shown to be beneficial on day five when the
upper GI series showed a patent anastomosis without a leak. In

addition, the patient had a nasogastric tube, aiding in keeping the
stomach decompressed from above. While a nasojejunal feeding tube
could have been an alternative option to the open feeding jejunostomy
tube, literature has shown a higher rate of dislodgment associated with
nasojejunal feeding tubes compared to jejunostomy feeding tubes [16],
and we wanted to avoid this risk in our patient.

The pathology upon immunohistochemical staining was classic for
GISTs. GISTs are diagnosed when there is presence of KIT or CD34
positivity, although other stains such as DOG1 and smooth muscle actin
(SMA) may also lead to the diagnosis of GIST(15). About 95% of GISTs
are positive for KIT, 60-70% positive for CD34, 30-40% positive for
SMA, 5% positive for S100 protein, 1-2% positive for desmin, and
1-2% positive for keratin(1). All of these markers were tested for in this
case [1].

Pathology also revealed a 13cm GIST with RO margins and mitotic
index of 2 per 50 HPF. This is consistent with a pT4NOMO GIST, or
Stage Illa GIST. According to AJCC, GIST staging is based on T (tumor
size), N (lymph node invasion), M (metastasis) as well as mitosis
(Tables 1 and 2) [16,18]. T4 indicates a tumor > 10cm in greatest di-
mension; NO indicates no regional lymph node metastasis; and MO in-
dicates no distant metastasis. Size and mitotic index are the most reli-
able prognostic factors of GISTs [6]. For GISTs = 2cm with a mitotic
index <5 per 50 HPF, the rate of recurrence is low [6,19]. Another risk
of recurrence and progressive disease is the location of the GIST. For
example, gastric GISTs > 2cm and < 5cm with a mitotic index <5 per
50 HPF have a 1.9% risk of progression after appropriate treatment,
whereas a jejunal GIST with the same features have an 8.3% risk of
progression [1]. To our knowledge, there is no mention in the literature
of the outcomes of GISTs > 10cm.

According to National Comprehensive Cancer guidelines, the gold
standard treatment for GISTs without metastasis is surgical resection to
achieve an RO resection, which was achieved in this patient despite the
complex location of the tumor. In some cases, neoadjuvant Imatinib
therapy may be used post-surgery in those with high risk of recurrence
[20]. As seen in a prior study, duodenal and proximal jejunal GISTs
pose a complex problem due to anatomical complexity, however if an
RO resection is attainable then digestive reconstruction is unnecessary

Table 1

TNM staging of GISTs.
T N M Mitosis
TO = no evidence of tumor NO = no regional lymph node metastasis or unknown MO = no distant metastasis Low = = 5/50 HPF
Tl = <2cm N1 = regional lymph node metastasis M1 = distant metastasis High = > 5/50 HPF
T2 = 2.1cm-5.0cm
T3 = 5.1cm-10cm
T4 = > 10cm
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Table 2
AJCC staging of jejunal GISTs.

AJCC Stage TNM Mitotic rate

I T1 or T2 Low
NO
MO

I T3 Low
NO
MO

ITa T1 High
NO
MO
or or
T4 Low
NO
MO

1IIb T2 High
NO
MO
or Or
T3 High
NO
MO
or or
T4 High
NO
MO

v Any T
N1
MO
or or
Any T Any rate
Any N
M1

Any rate

[21]. Had the tumor been unresectable, metastatic or recurrent, Im-
atinib would have been the primary treatment [14].

4. Conclusion

The presentation of a proximal jejunal perforated GIST causing se-
vere sepsis and diffuse peritonitis is rare in medical literature and is
associated with increased morbidity and mortality. Surgical interven-
tion is required when diffuse peritonitis is present, however, in this case
the complexity of tumor anatomic location precluded the usual man-
agement of small bowel resection with a stapled side-to-side anasto-
mosis. Nevertheless, we were able to successfully perform a hand-sewn
end-to-side anastomosis and safely resect the GIST without having to
perform complex alimentary trach reconstruction, which resulted in an
uncomplicated recovery. The patient was discharged home in stable
condition with a plan to start his immune therapy and follow up with
outpatient oncology. Future studies are needed in order to elucidate the
safest and most appropriate management for septic patients who pre-
sent with anatomically complex proximal jejunal GISTs.
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