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Abstract

Gastric outlet obstruction (GOO) is a common problem
associated with advanced malignancies of the upper
gastrointestinal tract. Palliative treatment of patients’
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symptoms who present with GOO is an important
aspect of their care. Surgical palliation of malignancy is
defined as a procedure performed with the intention of
relieving symptoms caused by an advanced malignancy
or improving quality of life. Palliative treatment for
GOO includes operative (open and laparoscopic gastro-
jejunostomy) and non-operative (endoscopic stenting)
options. The performance status and medical condition
of the patient, the extent of the cancer, the patients
prognosis, the availability of a curative procedure, the
natural history of symptoms of the disease (primary
and secondary), the durability of the procedure, and the
quality of life and life expectancy of the patient should
always be considered when choosing treatment for any
patient with advanced malignancy. Gastrojejunostomy
appears to be associated with better long term symptom
relief while stenting appears to be associated with lower
immediate procedure related morbidity.

Key words: Surgical palliation; Gastric outlet obstruction;
Advanced malignancy; Gastrojejunostomy; Endoscopic
stenting
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Core tip: Gastric outlet obstruction (GOO) is a common
problem associated with advanced malignancies of
the upper gastrointestinal tract. Palliative treatment
of patients’ symptoms who present with GOO is an
important aspect of their care. Surgical palliation
of malignancy is defined as a procedure performed
with the intention of relieving symptoms caused by
an advanced malignancy or improving quality of life.
Palliative treatment for GOO includes operative (open
and laparoscopic gastrojejunostomy) and non-operative
(endoscopic stenting) options. Regardless of the
treatment used for relief of symptoms all physicians
having end of life conversations with patients should
be adequately trained in end of life care to ensure that
patients are getting the optimal treatment for their
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particular circumstances.
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INTRODUCTION

Gastric outlet obstruction (GOO) is a common problem
associated with advanced malignancies of the upper
gastrointestinal tract. Symptoms can be severe and
include nausea, vomiting, malnutrition and decreased
quality of life. Due to the advanced stages of the un-
derlying malignancies causing these symptoms many
patients are not candidates for curative resection.
However, palliative treatment of their symptoms is an
important aspect of their care. Research has shown
that symptoms of advanced gastric cancer can often be
effectively managed with palliative interventions. One
of the main symptoms of advanced gastric cancer is
GOO. Treatment for GOO includes operative and non-
operative options. Traditionally, open gastrojejunostomy
was the treatment modality of choice to bypass the
obstruction. However, in recent years endoscopic stent-
ing has been used more frequently. While stenting is
considered less invasive and associated with a quicker
return to oral intake, it is associated with several dis-
advantages including a high rate of re-obstruction and
stent migration. In this review, we discuss the inci-
dence and presentation of GOO, the current data regar-
ding the goals of palliative intervention, the success
of palliative treatment of gastric cancer, the techni-
ques used to treat GOO and the outcomes of those
treatments (Figure 1).

INCIDENCE OF GOO

GOO is a common complication of both benign and
malignant disease of the stomach, pancreas and
duodenum. It is caused by occlusion of the lumen by
intrinsic or extrinsic growth!®, Because up to 55% of
gastric cancers and up to 75% of periampullary can-
cers are not resectable at the time of diagnosis, they
represent the most common causes of malignant gastro-
duodenal obstruction™?. GOO can also be caused by
lymphoma, biliary disease, metastasis to the duodenum
or jejunum and extrinsic compression'™*, Malignant
gastroduodenal obstruction is associated with limited
length of patient survival. Patients, on average, live
3-6 mo®”7!. Malignant obstruction is a serious problem
for physicians to treat because it is associated with a
marked reduction in quality of life in a group of patients
who are already significantly medically compromised™.
In the setting of patients suffering from GOO, palliative
interventions are often necessary to alleviate symptoms
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and improve quality of life™,

The stomach has a significant capacity to distend
allowing GOO to go unnoticed by the patient until high
grade obstruction develops'. The symptoms of GOO are
often incorrectly ascribed to the patient’s cancer or the
therapies they are undergoing (including chemotherapy,
radiation therapy or both). However, the diagnosis
of GOO can be made by obtaining a good history of
present illness from the patient. Patients present with
symptoms of nausea, vomiting, malnutrition, reflux,
abdominal distension and dehydration™. Patients often
present with vomiting undigested food hours after
eating and the vomit is often described as bilious™.
As a result, these patients can develop “food fear”
secondary to their debilitating emesis™®. Patients also
describe a reduced quality of life, poor condition and
poor performance status'®. Evaluation of patients who
present with symptoms of GOO may require endo-
scopy and upper gastrointestinal series to evaluate
severity and length of the stenosis. Because of the
potential of an associated biliary obstruction, it is also
important that the biliary system is evaluated prior to
any surgical procedure. This workup can include a liver
function panel, a right upper quadrant ultrasound, or a
computed tomography scan with a “pancreas protocol”.

Goals of palliative intervention

Substantial variation in the definition of palliative
care has complicated the understanding of the role
of palliative operations”’. The concept of “palliation”
is often used by physicians to describe: (1) a patient
with limited survival; (2) procedures performed in the
presence of unresectable disease; or (3) as acknow-
ledgment that a curative procedure is not an option'”.
This suboptimal characterization of “palliation” has
perpetuated imprecise interpretations of both palliative
surgical indications and outcomes'. In an attempt to
standardize the role of palliative care, the World Health
Organization has defined palliative care as “the total
active care of patients whose disease is not responsive
to curative treatment. Control of pain, of other sym-
ptoms, and of psychological, social, and spiritual pro-
blems is paramount. The goal of palliative care is the
achievement of the best quality of life for patients
and their families””"®. While these broad definitions
of palliative care do provide a global understanding,
they do not definitively explain the diverse goals of
surgical palliation. For example, compare and contrast
the patient who presents to the emergency room for
an emergent laparotomy for a hemorrhagic tumor and
the patient who presents to for an elective surgical
biopsy to confirm advanced disease. The intent of these
procedures is so dissimilar that it makes any meaningful
evaluation of critical outcome measures imprecise'”.
Even if one considers only those patients with known
metastatic disease, they still present with such different
clinical scenarios requiring surgery that it makes valid
comparisons of outcomes difficult”’. In every case, ideal
palliative care must emphasize the individual’s specific
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Figure 1 Flow diagram demonstrating workup and treatment for patients who present with gastric outlet obstruction from advanced malignancy. GI:

Gastrointestinal; GOO: Gastric outlet obstruction.

values and needs and therefore, different indications
and outcomes can be observed for essentially identical
procedures'”.

The best way to define surgical palliation of malig-
nancy is as a procedure used with the primary intention
of relieving symptoms caused by advanced malignancy
or improving quality of life”**?, It is important to note
that a palliative procedure is not the opposite of cura-
tive procedure. Instead, each procedure has its own
distinct goals and indications and need to be considered
separately and independently. The performance status
and medical condition of the patient, the extent of
the cancer, the patients prognosis, the availability of a
curative procedure, the natural history of symptoms of
the disease (primary and secondary), the durability of the
procedure, and the quality of life and life expectancy of
the patient should always be considered when choosing
treatment for any patient with advanced malignancy"*.
The emphasis of palliative decision making should be
placed on outcomes that can be realistically delivered
with the goal of providing the patient with a good quality
of life and symptom resolution™.

In order to successfully provide symptom relief at
the end of life while also minimizing operative morbidity
and mortality, careful patient selection is of critical
importance!. Appropriate decision making is enabled
through effective interactions among the surgeon,
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the patient, and their family members via a dynamic
relationship described by the palliative triangle®%*],
This relationship allows the patients values, complaints,
and social support to be considered against known
surgical and medical alternatives*®. Through this
triangle emphasis should be placed on outcomes that
can realistically be delivered to the patient with the
goal of providing: (1) symptom resolution; (2) a good
quality of life; (3) technically superior palliative opera-
tions; (4) dignity; and (5) compassion. The dynamics
of the palliative triangle help to moderate the different
beliefs of each of its members and to guide the decision
making to the best treatment for individual patient®®**],
Brown University studied the outcomes of patients with
advanced malignancy that was managed by surgeons
with the palliative triangle method. Patient reported
symptom resolution or improvement after palliative
intervention was noted in 117 of 129 procedures (90.7%)
and this symptom relief occurred within 30 d after the
operation. Palliative procedures were associated with 30
d postoperative mortality (3.9%) and morbidity (20.1%).
Median survival was 212 d. The study suggests that
palliative operations performed on patients selected
using the palliative triangle approach have high rates
of symptom improvement and low morbidity and mor-
tality™*?, It is important to note that in this study, either
one or two meetings between the surgeon, the patient
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and family lasting 60-90 min occurred before consensus
was achieved on the appropriate palliative intervention.
This fact highlights the complexity of the decision
making involved when performing palliative procedures
and the importance of understanding the core concepts
of the palliative triangle.

Excellent communication between patients, family
and providers is essential to successful palliation
whether surgery is performed or is not even offered!?.
Effective communication between the patient and their
doctor allows clinical problems to be identified more
accurately, increases patient satisfaction with their care,
improves patient compliance with treatment plans,
alleviates feelings of distress and vulnerability by the
patient and improves the patients overall well-being™.
At the end of life, patients and families are particularly
vulnerable and they seek well developed interpersonal
silks and communication from their physicians to guide
them™,

PALLIATIVE INTERVENTION FOR
GASTRIC CANCER-OPPORTUNITIES FOR
SUCCESS

Patients with gastric cancer often present with an
advanced stage and have a low cure rate, therefore
palliative strategies are an essential and necessary com-
ponent of gastric cancer management. Surgical pallia-
tion may include resection or bypass with or without
endoscopic or percutaneous interventions. These inter-
ventions serve to eliminate potential complications (pain,
obstruction, bleeding, debilitating ascites, perforation)
and improve symptom control caused by the primary
tumort”*7,

Research suggests that there may be a surgical bene-
fit after palliative resection for patients with advanced
gastric cancer'™®?”, Kerénen et af**! compared the safety,
efficacy, and outcome of palliative stenting, palliative
resection and gastrojejunostomy in patients with primary
gastric cancer complicated by GOO. They concluded
that palliative resection provides a surgical benefit and
should be considered in patients suitable for surgery®®!).
A study from Memorial Sloan Kettering Cancer Center
evaluated the outcomes of patients who underwent
noncurative gastric resection with either palliative or
nonpalliative intent'”. Three hundred and seven pati-
ents received a noncurative gastric resection between
1985 and 2001. Palliative operations were performed
in 48% (147/307) and nonpalliative operations were
performed in 52% (160/307) of patients'”’. There was
no difference in mean length of hospital stay [palliative
(16.9 d) vs nonpalliative (18.9 d)], morbidity (54%) or
mortality (6%) between the two groups’’. However,
high-grade complications were less common in palliative
[22% (32 of 147)] cases than in nonpalliative cases
[29% (47 of 160), P = 0.049]". Additional palliative
procedures were required in 24% (72 of 307) of
patients, but their distribution was equal between the
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two groups'”’. Interestingly, many of the indications
for repeat surgery were for treatment of distant dis-
ease and not for symptoms caused by the primary
tumor. In both the palliative and nonpalliative groups,
carcinomatisis caused gastrointestinal obstruction which
required an intervention (either internal bypass, small
bowel resection or colostomy) at similar rates!”’. This
study suggests that complication rates associated with
noncurative procedures performed with palliative intent
are lower than those performed with nonpalliative intent.
Similarly, Saidi et al*® examined the role of palliative
gastrectomy for patients with metastatic gastric cancer
and evaluated its impact on survival. The study concludes
that palliative gastrectomy with systemic therapy
may improve survival in patients with stage IV gastric
cancer®. However, further research would need to be
done to compare palliative gastrectomy plus systemic
therapy to systemic therapy alone. Finally, Zhang et
al* attempted to summarize the outcome of patients
undergoing palliative total gastrectomy for stage IV
proximal gastric cancer. Between 1991 and 2005, clinical
data of 197 patients undergoing palliative gastrectomy,
642 patients undergoing curative total gastrectomy, 102
patients undergoing explorative laparotomy, 78 patients
undergoing jejunostomy and 152 nonsurgical patients,
were enrolled. One-, three-, and five-year survival rates
were significantly lower in the palliative gastrectomy
group compared to the curative gastrectomy group'®®.
Interestingly, the median survival time in the palliative
gastrectomy group was significantly longer than that
in the laparotomy, jejunostomy and the no surgery.
The postoperative mortality and complication rate
were significantly higher in the palliative gastrectomy
group compared to the curative gastrectomy group*®®.
The study concluded that palliative total gastrectomy
for stage IV proximal gastric cancer is associated with
prolonged survival time and decreased post-operative
complications when compared to no surgery, laparotomy
and jejunostomy procedures™. The improvement in
survival seen in the above studies may be due to the
reduction in overall tumor burden®. Together, this
suggests that there may be a surgical benefit after
palliative resection for patients with advanced gastric
cancer.

Research regarding surgical treatment for advanced
gastric cancer highlights the importance of appropriate
patient selection. Samarasam et al'® retrospectively
reviewed patients from 1999 to 2003 who underwent
palliative surgery for gastric adenocarcinoma. One
hundred and seven/one hundred and fifty-one (70.9%)
underwent either subtotal gastrectomy (SG) or total
gastrectomy (TG) to macroscopic free margins; the
remaining 44/151 underwent laparotomy with or
without gastrojejunostomy. All patients received adju-
vant chemotherapy®®. Median survival was improved
in resected patients (24 mo vs 12 mo, P = 0.0003);
however the survival benefit decreased when a patient
had more than one criteria for unresectability (T+, H+,
P+, N+)®1. Median survival was similar between SG
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and TG groups (24 mo and 20 mo, respectively)®.

This study suggests that patients with more than one
criteria for unresectability may do better with less
invasive procedures. Zhang et a/'®® compared the
clinicopathological factors and outcomes of palliative
gastrectomy to exploratory laparotomy with or without
bypass for noncurative gastric cancer®, From 1988 to
2008, 365 patients underwent palliative gastrectomy
and 151 patients underwent exploratory laparotomy or
gastrojejunostomy for noncurative gastric cancer. One
hundred and eighty-two of the patients were aged 70
years old and younger (group A) and 183 of the patients
were older than 70 years old (group B). The overall
survival of patients who underwent resection was 10.2
mo which was significantly longer than those patients
who did not undergo resection (4.48 mo). Patients in
the younger group (group A) were more likely to be
female and had more aggressive tumors. Interestingly,
the surgical morbidity was higher in both groups if the
patients had comorbidities and the surgical morbidity
and mortality was significantly higher in patients in
the older age group (group B)"®.. This data once again
highlights the critical importance of appropriate patient
selection and the terms of the palliative triangle.

While postoperative morbidity and mortality are
important outcomes to consider for any surgical inter-
vention the goals of palliative care emphasize quality
of life and symptom relief. To better evaluate these
important outcomes, one group performed a partitioned
survival analysis, which assessed the state of health in
relation to the patient’s treatment, the treatment toxicity,
and any patient relapse over time!**?’, Patient health
state was defined in terms of “time without symptoms
or toxicity” or (TWIST). Three hundred and seven non-
curative resections were included in the analysis and
147 (48%) of them were performed with palliative
intent. In the palliative group patients experienced an
average of 8.5 mo in the TWIST state. Complications
that reduced the time spent in TWIST included high-
grade complications such as ICU admission, unplanned
re-intervention, or permanent disability (2.1 mo, P =
0.04). Patients who presented with multiple sites of
metastasis trended towards less time in the TWiST
state (4.9 mo, P = 0.08). This data demonstrates
the importance of appropriate patient selection. Pre-
operative counseling between the surgeon, the patient
and the family is critical in determining treatment
goals and appropriate follow-up is necessary to ensure
appropriate outcomes.

GASTROJEJUNOSTOMY SURGICAL
TECHNIQUES

Understanding the anatomy of the stomach and small
bowel in patients who have symptoms of GOO is an
important aspect of choosing the right intervention.
Gastrojejunostomies can be performed in an antecolic
or retrocolic fashion. The antecolic technique connects
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the distal stomach to the jejunum. The retrocolic techni-
que involves placement of the jejunal loop through the
transverse colon mesentery™®.

An incision is made in the upper midline of the
abdomen. In an antecolic gastrojejunostomy the sur-
geon must identify a section of the distal stomach and
a loop of jejunum distal to the ligament of Treitz that
can be easily brought in close proximity to the stomach.
Usually a location 15-20 cm distal to the ligament of
Treitz is chosen. Care must be taken to identify the
proximal jejunum when making a gastrojejunostomy,
because anastomosing the ilium to the stomach is a rare
complication associated with high morbidity. A posterior
row of silk sutures is placed to connect the stomach
and jejunum. Electro cautery is then used to open the
jejunum and the stomach creating jejunal and gastric
stomas respectively. The inner layer of the anastomosis
is performed using a running full thickness absorbable
suture which is carried anteriorly. Interrupted silk sutures
are then placed to complete the anterior portion of the
two layer gastrojejunostomy™®,

A stapled anastomosis can also be performed
in which case the enterotomy and gastrotomy are
performed as described above to facilitate placement
of the stapler. The opening should be large enough to
allow entry of the staple device. The gastrointestinal
anastomosis (GIA) stapling device is placed through
the holes created in the stomach and the jejunal
and the anastomosis is performed by firing the sta-
pler. The enterotomy and gastroenterotomy are then
closed together using a transanastomotic (TA) stapling
device™,

If a retrocolic gastrojejunostomy is performed, the
first step is again to identify the sites for the anastomo-
sis of the stomach and jejunum. The transverse colon
is lifted cephalad to visualize the mesentery and identify
an avascular area through which the jejunal loop can
pass through. A hand sewn anastomosis is performed
in the same fashion described above for the antecolic
approach using a two layer anastomosis with a posterior
row of silk interrupted sutures. The jejunal and gastric
stomas are created using electro cautery. The inner
layer of the anastomosis is accomplished with a run-
ning full thickness absorbable suture. The retrocolic
gastrojejunostomy is then completed using interrupted
silk seromuscular sutures placed anteriorly™®,

Similar techniques are used to perform the stapled
anastomosis for a retrocolic gastrojejunostomy. The
jejunal and gastric stomas are created using electro
cautery. The retrocolic gastrojejunostomy is then com-
pleted using the GIA stapler and the openings created in
the stomach and jejunum are closed together using a TA
stapler. If a retrocolic approach is used most surgeons
will loosely suture the edges of the mesentery to the
jejunum to minimize the risk of herniation of the bowel
loop™®,

The midline incision is closed in the usual fashion
regardless of whether an antecolic or retrocolic approach
was used. A nasogastric tube is usually maintained
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postoperatively on suction until bowel function returns
and a diet can be initiated™®.

LAPAROSCOPIC GASTROJEJUNOSTOMY
SURGICAL TECHNIQUES

Understanding the anatomy of the stomach, liver,
ligament of Treitz and esophagus are important details
for the surgeon to understand before performing a laparo-
scopic gastrojejunostomy™. It is necessary to identify
the presence of hepatomegaly because a large left
lateral segment may mean that the falciform ligament
will need to be divided for optimal hepatic retraction
and visualization®. Again, accurate identification of the
ligament of Treitz is imperative to ensure localization of
the jejunum™”,

Prior to surgery the patient is usually asked to
undergo bowel preparation. After induction of anesthesia,
a nasogastric tube (18 gauge) is placed to decompress
the stomach. This will also be used during the creation
of the gastrojejunostomy anastomosis and as an intra-
luminal stent to ensure patency of the newly created
gastro-jejunal lumen. A urinary catheter is also placed
to decompress the bladder.

The patient is placed in the supine position on the
operating table. The arms are extended on arm boards
and foot plates and safety straps are placed to secure
positioning. The surgeon stands on the patient’s right
side while the assistant surgeon and camera operator
are on the left side™. The authors recommend an
open Hassan technique to access the abdomen. A
long 45 degree, 10 mm endoscope allows for optical
visualization of the operative anatomy™. Five ports
are placed as follows: (1) one to the left of midline
below the sternum to be used for liver retraction (an
expandable liver paddle is used to bluntly retract the
left lobe of the liver); (2) one to the right of midline to
be used for the instrument in the surgeons left hand;
(3) one to the right of the umbilicus for the instrument
to be used in the surgeon’s right hand; (4) one to the
left of the umbilicus to be used for the camera; and
(5) one in the left lower quadrant to be used for the
instrument in the assistant’s right hand™". Laparoscopic
gastrojejunostomy can be performed with a stapler or
with a hand sewn technique.

For the hand sewn technique a needle driver for
suturing and a left handed instrument, either blunt
grasper or curved tip grasper, will be needed. To begin
the construction of the gastrojejunostomy the left lobe
of the liver must be fully retracted. To facilitate this,
a nathanson retractor is placed in the epigastrium to
elevate the liver and expose the gastro esophageal
fat pat which is used to identify the gastro esophageal
junction®3, The proximal end of the jejunal limb is
carefully identified and brought into the upper abdomen
(usually in an antecolic, antegastric manner). A running
back wall suture line is created using a 2-0 Vicryl suture
(approximately 20 cm in length). Two enterotomies are
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made, one in the stomach and one in the jejunal limb,
about 1.5 cm in length and a few millimeters away from
the running back wall suture line®™. The suture is run
from the patients left side corner to the right corner and
the remaining suture and needle are saved. A second,
inner running suture line is created using a 2-0 Vicryl
which is started at the patients left side corner of the
open enterotomy. Another 2-0 Vicryl suture is used to
close the inner layer anteriorly. Prior to completion of
the inner layer closure, a 34 French nasogastric (NG) or
orogastric (OG) tube is passed across the anastomosis
under direct visualization. The inner layer closure is
completed by bringing the two sutures onto the anterior
aspect of the anastomosis and tying them together.
Needles are cut and removed. The previous outer layer
Vicryl suture is then used to continue anteriorly to
reinforce the inner layer. This can also be completed by
starting a separate second suture beginning from the
corner and tying in the middle of the anterior aspect
gastrojejunostomy®™”,

A leak test is then performed. The patient is placed in
the Trendelenburg position and the left upper quadrant is
filled with normal saline to immerse the anastomosis®™.
Air is introduced into NG tube until adequate inflation of
the stomach and jejunal anastomosis is observed. A leak
test can also be performed with methylene blue through
the NG tube. If leakage is noticed the area is repaired
with additional non absorbable sutures until no further
lair leak is seen™”,

There are several of important techniques that
should be used when performing a gastrojejunostomy
to minimize postoperative complications. To minimize
anastomotic ulcer and stricture formation, the inner
layer is closed using absorbable sutures®’, The aper-
ture of the anastomosis is regulated by closing the
enterotomy defect over an NG or OG tube. Care must
be taken to avoid suturing to the tube which can result
in disruption of the closure®®. Back-hand suturing in
the corners may allow more precise suturing if forehand
stitching appears awkward in orientation™®. The tension
on the running suture is maintained by the assistant
throughout the closure process to avoid loosening of the
closure and allowing potential leakage. Prior to tying the
knots the entire suture must be cinched down to further
eliminate potential gapst.

A laparoscopic gastrojejunostomy can also be
performed with stapling devices. First, the posterior wall
of the stomach is cleared of adhesions and any vascular
tissue with a Ligasure device. In preparation for a
retrogastric anastomosis a gastrostomy is created and
marked with a silk suture. An enterotomy is created in a
carefully selected potion of the jejunum. A 30-mm long
endoscopic gastrointestinal stapler is used to create a
gastrojejunostomy by firing it across the common walls
of the stomach and the jejunum for approximately 2
cm in length. Following stapling, anesthesia advances
the NG tube under direct vision across the gastrojejuno-
stomy™. The gastrojejunostomy is closed over the
NG tube with a running 2.0 silk suture. This layer is
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carefully inspected to look for any gaps in the suture
line. A second layer of 2-0 silk is paced circumferentially
around the entire anastomosis. The gastrojejunostomy
is tested for a leak and reinforced as appropriate. The
NG tube must be advanced forward and pulled back to
ensure that is has not been caught by on the sutures.
The trocars are removed under direct visualization and
the pneumoperitonium is released.

For both the hand sewn and stapling technique a
suction drain may be left in the vicinity of the anastomo-
sis for postoperative management. 3-0 absorbable
suture is used for the subcuticular port site closure!®.
Post operatively a nasogastric tube is usually maintained
on suction until bowel function returns and a diet can be
initiated™".

ENDOSCOPIC STENTING TECHNIQUES

It is important that the gastrointestinal stent morphology
adapt to the anatomic curvature of the intestine to
achieve appropriate function™. There are currently two
FDA approved duodenal stents and they include the
Wallstent Enteral and the Wallflex Enteral duodenal
Stent. The Wallstent Enteral from Boston Scientific is
made from Cobalt-based alloy. It is uncovered and has
a deployment diameter of 20-22 mm and a 40%-50%
degree of shortening. The Wallstent Enteral features
through the scope delivery and reconstrainability. The
Wallflex Enteralduodenal Stent from Boston Scientific is
made of Nitinol. It is uncovered and had a deployment
diameter of 22 mm and a 30%-40% degree of
shortening. The Wallflex Enteralduodenal Stent features
proximal flaring, through the scope delivery and recon-
strainability. These stents are self-expandable metal
stents (SEMS)P". They are both uncovered meaning
that they embed into the stricture and surrounding
tissue and can be placed through the working channel
of a therapeutic endoscope. Uncovered SEMS are non-
removable and migrate less often but tumor ingrowth
frequently occurs causing a high rate of reobstruction™".
New stents are being developed with higher flexibility,
less foreshortening and covers with the goal of reducing
stent migration and tumor ingrowth. So far these stents
have been found to be comparable to existing stents and
may have a lower frequency of complications including
decreased migration and tumor ingrowth®**2¢!, Other
drug eluting or radioactive stents to help slow tumor
growth are being developed but are currently not yet
available.

Associated with GOO is sometimes so tight that it
is difficult, if not impossible, to traverse the stricture
with the therapeutic endoscope (the working channel
of the scope needs to be greater than 3.8 mm)®'. In
order to minimize risk of perforation, physicians should
avoid attempting to aggressively dilate the stricture®".
However, patients with malignant duodenal obstruction
are at a high risk for biliary obstruction. Therefore
placing a biliary SEMS prophylactically before placing

Roishidenge ~ WJGS | www.wjgnet.com

551

Potz BA et a/. Surgical palliation of gastric obstruction

the duodenal SEMS should be considered. Duodenal
strictures are dilated (18-22 mm) only if biliary drainage
is to be performed, because access to the papilla requires
the use of a large diameter therapeutic duodenoscope™"..
If, after assessing the status of the biliary tree, there is
known or impending biliary obstruction an expandable
metal biliary stent should be placed before the duodenal
stent. To treat biliary obstruction after placement of a
duodenal stent, a percutaneous transhepatic approach
is usually required. Stenting of both the duodenum
and the bile duct is the non-surgical equivalent of
traditional double surgical bypass (gastrojejunosmy
and choledochojejunostomy)®!. Due to these potential
complications, duodenal stents generally are not used
for benign disease only malignant disease.

Patients with GOO have high gastric residuals and
suction of gastric contents should be performed prior
to beginning the procedure to minimize aspiration risk
and optimize visualization®". If a patient is determined
to be at high risk for aspiration then endotracheal
intubation should be initiated prior to stent placement.
The procedure should be performed under fluoroscopic
or endoscopic guidance. Research suggests that the
use of both modalities is important provide adequate
visualization and get an idea of any distal obstruction™”,
Patients should be in the supine or prone position to
optimize fluoroscopic visualization. As mentioned above,
the status of the biliary tree should always be assessed
before gastro duodenal stent placement. Placement of
the SEMS across the papilla will make endoscopic biliary
access difficult. If the tumor is located in the proximal
duodenum without involvement of the papilla a stent
that is long enough to cross the lesion should be chosen
but not excessively long which will prevent access to the
papilla®!. Therefore, accurate assessment of the length
and location of the malignant stricture is important’®!.,
The stricture may be accessed with a standard biliary
balloon catheter over a guide wire under fluoroscopic
guidance. Injecting dye through the stricture may help
delineate the length, geometry and extension of the
structure. The selected stent should be about 4 cm
longer than the stricture. Prior to patient discharge
patients should be advanced to liquids and then to
solids as tolerated. They should be told to avoid leafy
vegetables which may result in stent occlusion.

OPEN GASTROJEJUNOSTOMY
OPERATIVE APPROACH OUTCOMES

Operative treatment options for GOO include NG place-
ment, percutaneous gastrojejunostomy and gastro-
jejunostomy (open and laparoscopic).

While nasogastric and jejunostomy tubes are mini-
mally invasive they have several disadvantages. Naso-
gastric tubes and gastrostomy tubes are used for decom-
pression however they cannot be used for feeding. In
contrast, jejunostomy tubes can be placed distal to the
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obstruction so they can be used for hydration, enteral
nutrition, and to provide medications'. However these
patients remain obstructed in their stomach and they
often still have symptoms of nausea and vomiting.
Percutaneous gastrojejunostomy tubes provide decom-
pression of the stomach and distal enteral feeding.
However these tubes can result in peritoneal leakage
especially in the setting of ascites'™. The main disadvan-
tage, however, of percutaneous tubes is the fact that
patients are unable to resume oral feeding.

Surgical palliation is the standard treatment method
for patients who present with symptoms of GOO™®!,
Gastrojejunostomy has been shown to be highly success-
ful at relieving obstructive symptoms and allowing
patients to return to oral eating'”. Research suggests
that operative gastrojejunostomy may be preferable
to endoscopic stent procedures due to its durability for
providing symptom relief®***?, However, due to the poor
general condition and advanced malnutrition of these
patients, surgical palliation with gastrojejunostomy can
be associated with a high complication rate™*". The
mortality rate associated with surgical bypass has been
reported to be between 2%-36% and the complication
rate to be between 13%-55%""*>*1, The mean hospital
stay is 11 to 15 d with a range of 5-80 d****, Delayed
gastric emptying is a common complication which has
been reported to vary from 5 to 37 d®**4344¢1 patients
who undergo palliative surgical gastrojejunostomy have
been reported to have survival times between 35-293
d*4%43%8 The large range is likely due to the difference
in the underlying extent of disease. There is no evidence
to suggest a difference in mortality or survival between
patients who undergo open surgical or endoscopic
procedures*>*®,

LAPAROSCOPIC GASTROJEJUNOSTOMY
OPERATIVE APPROACH OUTCOMES

Laparoscopic gastrojejunostomy is another option for
the relief of the obstructive symptoms associated with
GOO™, Laparoscopy is a less invasive procedure than
open surgery. The hospital length of stay can be as
low as 3 d and as high as 14 d******>! | aparoscopic
procedures are associated with decreased blood loss
compared to open procedures™**!, However there is
no research to suggest a difference in the amount of
blood transfusion received®?. It is unclear as to whether
laparoscopic gastrojejunostomy is associated with
a delay in gastric emptying'**", Research shows no
difference in mortality, operating time, or nonsteroidal
and anti-inflammatory drug consumption between
patients undergoing open vs laparoscopic bypass for
GOO™*4, There is inconclusive evidence regarding the
difference in opiate analgesia and operative morbidity
between laparoscopic and open procedures™“*?. The
conversion to open surgery has been reported to range
from 0% to 20%™, The presence of malignant ascites
is a relative contraindication for laparoscopic surgery.
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ENDOSCOPIC STENTING APPROACH
OUTCOMES

Nonoperative treatment options for the treatment of
GOO include gastroduodenal stent placement. In the
recent years there has been a decline in the number of
patients undergoing surgical treatment of GOO because
of the development of self-expanding metal stents™.
Stents have been found to be safe and effective in terms
of palliation of symptoms especially in those patients
who are too high risk to undergo surgery. Patients who
have previously undergone a surgical procedure who
later develop GOO are also good candidates for stent
placement. However, it should be noted that because
of the low durability and high re-obstruction rates of
duodenal stents they are often not used for benign
disease. A large systemic review found that in 6076
patients with malignant GOO, 97% underwent successful
stent placement and 89% had relieve of symptoms and
improvement in oral intake™. Interestingly, patients
who did not have relief of symptoms also suffered from
side effects such as narcotic pain medication, anorexia
or subsequent distal obstructive which may have been
contributing to their symptoms™. Advantages of stent
placement include the following: less invasive, outpatient
procedure, fewer complications, cost effective, rapid
return to gastric emptying, shorter procedure time
and improved quality of life®***3**) patients may
resume oral intake as quickly as post-operative day
1-5 of the procedure®®*®***>%! It has been reported
that 73%-87% of patients who have gastroduodenal
stents placed resume oral food intake™*”). The mean
hospital discharge rate is short and has been reported
to be 2.5-7.5 d. Survival has been reported to range
from 63-189 d*******) Again, survival time is likely
attributed to the advanced stages of the underlying
disease.

Contraindications to stent placement include distal
gastrointestinal obstruction, gastrointestinal perforation,
and patients with multilevel bowel disease’. The imme-
diate complication rate of the procedure is low and has
been reported to be 4%**!. However the rate of late
adverse events has been found to be higher in patients
who undergo stent placement compared to those who
undergo gastrojejunostomy™®’. The major disadvantages
of stent placement include a high rate of stent migration
and re-obstruction™®3¥*%, Reobstruction rates have
been found to occur more quickly than patients who
undergo gastrojejunostomy™”. Another devastating
complication is the concomitant or subsequent develop-
ment of biliary obstruction which has been reported
in up to 44% of cases'**®). Other complications
include bleeding and perforation®. Interestingly, one
study looked at the effect of endoscopic vs surgical
palliative procedures for symptom relief in patients with
metastatic or advanced loco regional cancer. They found
that patients who underwent endoscopic procedures
had fewer perioperative complications {endoscopic
[18% (37/209)] vs patients who underwent operative
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procedures [39% (205/522)], P < 0.001}. The
patients in the endoscopic group experienced a higher
30-d mortality {endoscopic [15% (38/247)]} when
compared to the operative group [9% (54/576), P =
0.017]™4, Therefore, stenting is likely more beneficial
for patients with a short anticipated survival, while
gastrojejunostomy may provide more durable symptom
improvement.

COST COMPARISON BETWEEN
ENDOSCOPIC STENT AND
GASTROJEJUNOSTOMY

Interestingly, one study compared the cost of stent
placement and gastrojejunostomy for the treatment
of malignant GOO. They found that food intake
improved more rapidly after stent placement as
opposed to after gastrojejunostomy. However, long
term relief of obstructive symptoms was better after
gastrojejunostomy. In addition they found that more
major complications and more repeat interventions
occurred after stent placement as opposed to after
gastrojejunostomy. While the initial costs were higher
for patients undergoing gastrojejunostomy there was no
difference between the two procedures in follow-up costs.
Total costs per patient were higher for gastrojejunostomy
compared to stent placement. The incremental cost
effectiveness ratio of the gastrojejunostomy compared
to stent placement was 164 euros per extra day with
gastric outlet obstruction scoring system adjusted for
survival. They concluded that the medical effects were
better after gastrojejunostomy despite the higher costs
and that because the cost difference between the two
groups was small that it should not play a role when
deciding on the type of treatment to offer patients™,

CONCLUSION

Palliative treatments are offered to patients with the
intent of relieving the symptoms of GOO and ultimately
improving patient quality of life. Decisions regarding
the use of surgical verses endoscopic procedures for
GOO require the highest level of surgical judgment.
Physicians must consider the individual patients quality
and expectancy of life, the prognosis of the disease,
the availability and the success of each treatment
optiont® %1,

GOO can be effectively treated by both gastroje-
junostomy and stenting. Gastrojejunostomy appears
to be associated with better long term outcomes while
stenting appears to be associated with better short
term outcomes. New laparoscopic procedures and new
technologies in endoscopic stents will likely continue
to change the treatment recommendations for GOO.
When it comes to palliative care, it is imperative that
all physicians involved are adequately trained in end of
life management to ensure that each patient gets the
appropriate treatment for their particular circumstances.
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