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INTRODUCTION: EUS-guided gastroenterostomy (EUS-GE) is a novel procedure for palliation of malignant gastric outlet obstruction
(GOO). Our aim was to evaluate the outcomes of this technique in our initial experience.

METHODS: Patients with GOO from our institute were included. Technical success was defined as the successful creation of a gastro-
enterostomy. Clinical success was defined as the ability to tolerate a soft diet after the procedure. We assessed adverse events and diet
tolerance 1T month after the procedure.

RESULTS: Three patients were included. Technical and clinical success was achieved in all cases. There were no adverse events and good

diet tolerance was observed 1T month after the procedure in the included patients.

CONCLUSION: EUS-GE is a promising treatment for patients with GOO.
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methods.

INTRODUCTION

Gastric outlet obstruction (GOO) s a clinical condition
characterized by nausea, vomiting, postprandial fullness,
and abdominal pain as a consequence of mechanical
obstruction of the gastrointestinal tract. This is more
evident as a potential complication of pancreatic or dis-
tal gastric malignancy and can be present in up to 15%
to 20% of patients with pancreatic adenocarcinoma™.

Endoscopic ultrasound-guided gastrojejunostomy or
gastroenterostomy (EUS-GE) has recently emerged as a

procedure to treat patients with gastric outlet obstruc-
tion as an alternative to surgery or to standard endo-
scopic enteral stent placement®. This procedure is made
by inserting a lumen-apposing metal stent (LAMS), from
the gastric lumen to the small bowel distal to the obstruc-
tion, under endoscopic ultrasound (EUS) guidance.

In 2002, Fritscher-Ravens et al.# first introduced the
concept of endoscopic gastroenterostomy. However,
the technique was not adopted due to the complexity
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of the procedure. After the development of LAMS, Bin-
moeller and Shah?® introduced the EUS-GE for the first
time using LAMS in an animal model in 2012, thus
enabling the expansion of the technique.

Traditionally, surgical gastrojejunostomy has been
the main treatment for benign and malignant GOO,
despite the high complication rate of up to 40%3*®. In
addition, surgical treatment has some other limita-
tions such as the prolonged recovery time that can
delay the beginning of chemotherapy, gastroparesis,
as well as the costs related to the procedure?.

In this study, we wanted to describe the results of our
initial experience with EUS-guided gastroenterostomy.

METHODS

This study was approved by CONEP (Comissao
Nacional de Etica em Pesquisa) on October 1%, 2019.

Patients > 18 years old, with a confirmed unresect-
able distal gastric, duodenal, or pancreaticobiliary
malignancy, suffering from gastric outlet obstruction,
with a gastric outlet obstruction score of < 1, and with
a ECOG performance status <3 were eligible for inclu-
sion. They were included in the study after signing
the informed consent. The exclusion criteria included
coagulation disorders, life expectancy shorter than 1
month, linitis plastica, previous gastric surgery, and
radiological signs of small bowel obstruction.

There are a few different techniques of EUS-GE’.
We adopted the technique that employs a double-bal-
loon catheter, described by Itoi et al.®.

Initially, a guidewire was passed through the
proximal jejunum, leaving a overtube in the antrum
or duodenal bulb. A balloon occlusion catheter (Tokyo
Medical University type, Create Medic Co., Ltd., Yoko-
hama, Japan) was passed through the guidewire to the
proximal small intestine. This new catheter has six
radiopaque beads at the distal end and two balloons,
separated by 20 cm, which when inflated fix a seg-
ment of the duodenum or jejunum. The segment of
the small intestine between these two inflated balloons
was then filled with contrast and methylene blue.
Guided by EUS, a puncture of the distended small
intestine between these two balloons was performed.
The LAMS with an electrocautery-enhanced delivery
system was directly implanted, creating the gastroen-
terostomy. The balloon catheter was then removed.

Patients were usually observed for 48 hours. Oral anti-
biotics (quinolone or a 3" generation cephalosporin) were
administered for another 7 days after the procedure.

A liquid diet was started the next day and was
advanced to a low residue (soft) diet for the next 1-2
days, as tolerated. Stents were left in place indefinitely.

Patients had a follow-up visit 1 month after
the procedure.

Technical success was considered when the ade-
quate introduction of the LAMS communicating the
stomach and the jejunum was achieved.

The ingestion of a soft diet 48h after the procedure
was considered a clinical success.

Adverse events included gastrointestinal bleeding
(melena or hematemesis requiring blood transfusion
or any invasive intervention), abdominal sepsis (clini-
cal signs of infection, and peritonitis with leucocytosis
and/or elevated reactive-C-protein).

RESULTS
Case 1

An 80-year-old female patient, in follow-up by a
palatal neoplasm, had complained for two months of
postprandial fullness and nausea. She underwent a
upper GI endoscopy that showed a stenosing lesion
on the transition between the duodenal bulb and the
second duodenal portion. Computed tomography
was performed, which showed an infiltrative lesion
in the pancreatic head, causing a duodenal obstruc-
tion. Discussed with a multidisciplinary team and
defined by the EUS-FNB (fine needle biopsy) EUS-GE
with 15 mm Hot-axios™, both with technical success
and confirmation of pancreatic adenocarcinoma.
At follow-up after 3 months, she had a good accep-
tance of the regular diet and no procedure-related
adverse events.

FIGURE 1. A: EUS VIEW OF THE LAMS RELEASE. B:
ENDOSCOPIC VIEW OF THE LAMS
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Case?2

A 75-year-old male patient, with locally advanced
pancreatic neoplasia who had undergone endoscopic
introduction of a biliary metal prosthesis, was admit-
ted to the emergency room with abdominal pain,
nausea, and vomiting. Endoscopy demonstrated
gastric stasis and a stenotic lesion in the duode-
num. He was then submitted to EUS-GE with 15 mm
Hot-axios™ with technical success. After 2 months,
he reported good tolerance to a regular diet and no
adverse events.

FIGURE 2. A: FLUOROSCOPY SHOWING GOOD
PASSAGE OF CONTRAST FROM THE STOMACH TO THE
JEJUNUM THROUGH THE LAMS. B: CT AFTER EUS-GE
SHOWING THE LAMS

Case 3

A T2-year-old female patient followed up for met-
astatic pancreatic neoplasia who had previously
undergone hepatic-jejunal anastomosis was admit-
ted to the emergency room with GOO. Endoscopy
revealed a stenotic lesion in the second duodenal
portion. She was submitted to EUS-GE with 20 mm
Hot-axios™ with technical success. In the follow-up
after 1 month, she presented good acceptance of a
normal diet and no adverse events were observed.

FIGURE 3. A: INICIAL RELEASE OF LAMS. B: FINAL
ASPECT OF EUS-GE

DISCUSSION

This is the first Brazilian series describing the ini-
tial results of EUS-guided gastroenteroanastomosis in
patients with GOO. In our study, we achieved technical
and clinical success in all three patients. All patients
were discharged 48 hours after the procedure with
good tolerance to a low residue diet and evolution to a
regular diet. It is noteworthy that all the patients were
admitted with clear symptoms of GOO. In addition, we
did not observe any procedure-related adverse events.

It is important to note that in the first two cases,
we used a 15mm LAMS as the 20mm was not yet avail-
able in Brasil. However, despite the good evolution of
patients with a 15mm-diameter stent, we believe that
a 20 mm LAMS might offer results more similar to a
surgical gastroenterostomy.

Initial outcomes of EUS-GE have been promising,
regardless of technique, and for a variety of differ-
ent indications. In two recent systematic reviews
and meta-analysis, one with 5 studies including 199
patients (21% due to benign causes) and the second
one with twelve studies including 285 patients, the
reported technical success was 92% and clinical suc-
cess, 90%. Adverse events occurred in 5 to 12%, and
the re-intervention rate was 11%>'°.

In a study by Ge et al.™ with 100 patients com-
paring EUS-GE and enteral stent placement in the
palliation of malignant GOO, EUS-GE has a higher
rate of initial clinical success (95.8% vs. 76.3%) and a
lower rate of stent failure requiring repeat interven-
tion (32.0% vs. 8.3%). The enteral stent group trended
towards increased adverse events (40.2% vs. 20.8%, p
= 0.098). The mean length of hospital stay was similar
between the groups™. Another study by Chen et al.”
demonstrated a significantly lower risk of recurrence
and reintervention in the EUS-GE group compared to
the enteral stenting group (4.3% vs 28.6%).

In 2017, an international study compared EUS-GE
versus laparoscopic gastrojejunostomy (Lap-GJ)®. The
authors found a similar efficacy between the groups,
although the EUS-GE group contained more complex
patients. EUS-GE was cost-saving compared with
Lap-GJ and caused less adverse events (12% vs 41%)®.

Another possibility of using EUS-GE is in the treat-
ment of afferent loop syndrome. This consists of the
obstruction of the afferent loop, with fluid pressure
building up in the loop and causing discomfort and
nausea. The incidence of this complication after pan-
creaticoduodenectomy may be as high as 13%™. A
multicenter international experience on 18 patients
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showed that EUS treatment seems to be safe and effec-
tive.An indirect comparison with enteroscopy-assisted
luminal stenting suggested that EUS treatment is asso-
ciated with a reduced need for re-intervention™.
Despite the encouraging results, some requirements
must be met before considering EUS-GE. A target area of
the duodenal or jejunal lumen must be located by EUS
near (< 2cm) the gastric wall due to the risk of incomplete
apposition of the lumens by the LAMS. Another import-
ant point is to exclude the possibility of malignant inva-
sion of the stomach wall because of the risk of bleeding
and incomplete apposition of the stent. Severe obstruc-
tion of the outlet resulting in the inability to advance
a guidewire to the jejunum may render the procedure
unfeasible. Ascites can also make the procedure difficult.
Finally, care must be taken to ensure that there is no
luminal obstruction downstream and distal to the punc-
ture site of the jejunum, especially in cases of peritoneal

carcinomatosis or extensive lymphadenopathy".

CONCLUSION

EUS-GE is a novel option for patients with GOO
and our limited experience has demonstrated its fea-
sibility and high clinical success. The results of ret-
rospective studies suggest that EUS-GE may provide
a more durable solution than enteral stenting and a
less expensive solution than Lap-GJ with a shorter
recovery time. Randomized controlled trials are war-
ranted to support those views. In addition, EUS-GE is
a technically challenging procedure that should only
be carried out in centers with experience in thera-
peutic EUS.
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INTRODUGAO: A gastroenterostomia ecoguiada é um novo procedimento para paliagdo da obstrugdo maligna gastroduodenal. Nosso
objetivo foi avaliar os resultados dessa técnica em nossa experiéncia inicial.

METODOS: Foram incluidos pacientes com obstrugdo maligna gastroduodenal de nossa instituicdo. O sucesso técnico foi definido como
a realizacdo adequada de uma gastroenterostomia. O sucesso clinico foi definido como boa aceitagdo de dieta pastosa durante a
internagdo. Os eventos adversos e a aceitacdo alimentar foram avaliados um més apds o procedimento.

RESULTADOS: Trés pacientes foram incluidos. Os sucessos técnico e clinico foram alcan¢ados em todos os casos. Ndo houve eventos

adversos e a aceitagcdo alimentar permaneceu adequada um més apds o procedimento nos pacientes incluidos.

CONCLUSAO: O EUS-GE é um tratamento promissor para pacientes com obstrugdo maligna gastroduodenal.

PALAVRAS-CHAVE: Endossonografia/métodos. Obstrugdo da saida gdstrica. Gastroenterostomia/métodos. Ultrassonografia de intervengdo/

métodos.
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