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Abstract

AIM: To identify the most effective treatment of duodenal
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stump fistula (DSF) after gastrectomy for gastric cancer.

METHODS: A systematic review of the literature was
performed. PubMed, EMBASE, Cochrane Library, CILEA
Archive, BMJ Clinical Evidence and UpToDate databases
were analyzed. Three hundred eighty-eight manuscripts
were retrieved and analyzed and thirteen studies
published between 1988 and 2014 were finally selected
according to the inclusion criteria, for a total of 145
cases of DSF, which represented our group of study. Only
patients with DSF after gastrectomy for malignancy were
selected. Data about patients’ characteristics, type of
treatment, short and long-term outcomes were extracted
and analyzed.

RESULTS: In the 13 studies different types of treatment
were proposed: conservative approach, surgical
approach, percutaneous approach and endoscopic
approach (3 cases). The overall mortality rate was 11.7%
for the entire cohort. The more frequent complications
were sepsis, abscesses, peritonitis, bleeding, pneumonia
and multi-organ failure. Conservative approach was
performed in 6 studies for a total of 79 patients, in
patients with stable general condition, often associated
with percutaneous approach. A complete resolution
of the leakage was achieved in 92.3% of these
patients, with a healing time ranging from 17 to 71 d.
Surgical approach included duodenostomy, duodeno-
jejunostomy, pancreatoduodenectomy and the use of
rectus muscle flap. In-hospital stay of patients who
underwent relaparotomy ranged from 1 to 1035 d. The
percutaneous approach included drainage of abscesses
or duodenostomy (32 cases) and percutaneous biliary
diversion (13 cases). The median healing time in this
group was 43 d.

CONCLUSION: Conservative approach is the treatment
of choice, eventually associated with percutaneus
drainage. Surgical approach should be reserved for
severe cases or when conservative approaches fail.

Key words: Duodenal stump leak; Duodenal stump
fistula; Gastric cancer; Management; Gastrectomy
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Core tip: To our knowledge, this is the first review
available in the literature focusing on the duodenal
stump fistula following resection for gastric cancer.
Previous review have been published concerning this
topic but not limited to oncologic patients. Furthermore,
in this review, a more recent time period is analyzed,
increasing reliability of the conclusions of the manuscript
considering advancement in technologies and treatment
strategies.

Aurello P, Sirimarco D, Magistri P, Petrucciani N, Berardi G,
Amato S, Gasparrini M, D’Angelo F, Nigri G, Ramacciato G.
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INTRODUCTION

Gastric cancer is still one of the most frequent malig-
nancies in Europe. In United States the estimated new
cases in 2010 were 21000 (12730 male and 8270
female) with 10570 estimated deaths (6350 male
and 4220 female)™?, A total or subtotal gastrectomy
with RO margins remains the standard of care for
gastric cancer®¥. Despite this, in low-volume centers
gastrectomy still remains a challenging procedure with
a notable morbidity rate (33%-43%) and mortality rate
(7%-12%)"*%), Duodenal stump fistula (DSF) represents
an infrequent but severe complication after total or
subtotal gastrectomy for gastric cancer, with incidence
of 3% and mortality rate ranging from 7% to 67%"".
Several factors were identified as possible cause of DSF,
such as local hematoma, inflammation, intra-operative
inadequate closure of the duodenal stump, incorrect
drain position, devascularization, post-operative
distension of the duodenum and R1-R2 resections!"®.
Abscess, complete anastomotic dehiscence, peritonitis,
wound infections and sepsis often affect patients
with DSF. Cholecystitis, pancreatitis, pneumonia,
malnutrition, fluid and electrolyte disorders may also
occur’”?, However, despite the importance of this kind
of complication, there are no reports indicating the
correct management of this life-threatening condition
in patients with gastric cancer. In fact, in 2013 Babu et
al"™ reported the current status of the management of
duodenal fistula, but they did not distinguish between
neoplastic and non-neoplastic disease. They considered
all the cases of duodenal fistula and a longer time frame
(from 1948 to 2011)™”, while we included in our work
only cases of fistula after gastrectomy for gastric cancer
from 1988 to December 2014. Therefore, we decided
to review the literature from the last twenty-six years,

Baishidenge ~ WJG | www.wjgnet.com

in order to identify the attitude of surgeons in treating
duodenal stump leakage after gastrectomy for gastric
cancer, and to assess the most effective treatment.

MATERIALS AND METHODS

The research was systematically performed on PubMed,
EMBASE and Cochrane Library databases CILEA
Archive, BMJ] Clinical Evidence and UpToDate databases
by entering the strings “duodenal stump fistula
AND treatment ” or “duodenal stump leakage AND
treatment” or “duodenal stump leak AND treatment”
or “duodenal stump fistula AND management ” or
“duodenal stump leakage AND management” or
“duodenal stump leak AND management” or “duodenal
fistula AND gastrectomy AND treatment” or “duodenal
fistula AND gastrectomy AND management”. The
research was limited to articles written in English and
published between January 1988 and December 2014.
A total of 388 manuscripts were retrieved. Title, abstract
section, and keywords were screened in order to
select studies for further assessment. Articles including
randomized clinical trials (RCTs), controlled clinical trials,
cohort studies, case-control studies, case series and
case reports regarding total and subtotal gastrectomies
for gastric cancer and post-operative duodenal stump
leakage management, as well as endoscopic and
percutaneous procedures case series and case reports,
were considered eligible to be included in the study.
Studies reporting pediatric patients and non-surgery
related fistulae were not included, as well as studies not
reporting enough information on the outcomes (Figure
1). Only patients with gastric cancer where included in
our review, even when the case series included both
benign and malignant disease’ """,

The two works by Cozzaglio et al’® included in our
review refer to different institutions, different cohorts
of patients and different study intervals, therefore we
decided to include them both.

RESULTS

Characteristics of the included studies

Only studies published between 1988 and 2014 that
reported the results of the management of duodenal
stump leakage after gastrectomy for malignancy were
considered. We excluded the studies reporting data
about gastrojejunal anastomosis leakage and other form
of duodenal fistula. According to the aforementioned
criteria, thirteen studies were considered eligible, for a
total of 145 patients (Table 1).

Management of duodenal fistula and results
The overall mortality rate was 11.7%. Complications
included sepsis, abscesses, peritonitis, bleeding,
pneumonia and MOF, as showed in Table 1.

Different treatments were grouped into four main
categories: conservative approach (79 cases), surgical
approach (59 cases), endoscopic approach (3 cases)
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Figure 1 Search strategy flow-chart.

and percutaneous approach (45 cases).

The surgical approach included duodenostomy,
duodeno-jejunostomy, pancreatoduodenectomy and
the use of rectus muscle flap”’ and was used generally
in patients with more severe conditions. We identified
8 studies that reported this approach and presented
a total of 59 cases. In-hospital stay of patients who
underwent relaparotomy for DSF range from 1 to 1035
days (median 19)"*4,

The conservative approach was used in 6 studies
including 79 patients and was considered as the first
approach to treat DSF, in patients with stable general
condition (without sepsis, bleeding or abscesses); it
was often associated with percutaneous treatment.
This approach consisted in administration of drugs,
such as somatostatin or octreotide, together with the
positioning of a nasogastric tube”**>**!. According
to the reported data, a complete resolution of the
leakage was achieved in 92.3% of patients treated
conservatively, with an healing time interval ranging
from 17 to 71 d (mean 35)™*°,

The percutaneous approach should be further
divided in drainage of abscesses or duodenostomy
(32 cases) and percutaneous biliary diversion (13
cases). Percutaneous approach was often associated
with conservative treatment and consisted in abscess
drainage, biliary drainage, biliary diversion or fistula
closure with cyanoacrylate’*®!, The median healing
time in this group was 43 d (range: 20-604 d)®. Our
review identified only 3 studies that reported data
about endoscopic treatment, for a total of 3 patients.
Mean healing time after endoscopic treatment ranged
from 2 d to 2 mo"""*. No data about nutritional status
were reported regarding these 3 patients. The first
paper, by Curcio and colleagues, reported a case of
DSF with wide orefice (2 cm) surrounded by hyperemic
mucosa treated using tulip bundle technique and
injection of 4 mL of fibrin glue in submucosa™*"'®,
Lee described a small fistula, treated with clipping,
healed in 17 d'**!. Wong reported a case of DSF treated
with debridement and fibrin glue closure solved in 2 d
without complication.
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DISCUSSION

In this manuscript we systematically reviewed the
literature from the last twenty-six years to identify the
most appropriate treatment for DSF after gastrectomy
for gastric cancer.

As a matter of fact, in their work Cozzaglio and
colleagues reported that patients have been assigned
to percutaneous drainage if they had a high daily DSF
output (median 500 mL, range 300-1000 mL) or if
a previous conservative treatment was unsuccessful
(parenteral and enteral nutrition, antibiotics, antifungals,
octreotide and percutaneous drainage of abdominal
abscesses); also patients with severe general conditions
who couldn’t undergo a re-laparotomy'® were treated
by percutaneous approach. Percutaneous drainage
is a useful treatment not only for the fistula itself but
also for the prevention of infections; it is important to
consider continuous local irrigation and suction from the
tube in order to improve drainage efficacy and avoid
drain’s closure.

Furthermore, Cozzaglio et a® suggests performing
a biliary diversion to reduce the output of DSF in
patients with severe clinical conditions, unfit for a
conservative treatment or invasive approaches, such
as relaparotomy, and when other approaches failed
(output reduced from a median of 500 mL/d to 100
mL/d, P = 0.02)®!, Garden et a"** reported 12 cases
of spontaneous closure of DSF with conservative
approach, associated in 9 cases with a percutaneous
drainage of the abscesses. Only 1 case needed
relaparotomy and surgical stump closure™. Bloch et
al" treated one patient with a percutaneous approach
(elective intubation of fistula) and obtained a complete
resolution in 5 wk. Kyzer et a'*? reported a case of DSF
approached conservatively with complete resolution,
and a case of a patient who underwent relaparotomy
who eventually died due to sepsis. Unfortunately they
did not clarify why this patient needed a relaparotomy.
Wong et a" report a novel endoscopic approach. In
that case they inspected the fistula tract under direct
vision and they closed the tract with gelatin sponge
and fibrin glue after irrigation and drainage of abscess,
reporting rapid and complete resolution of the DSF. In
their work Oh et af*! reported 5 cases of DSF: patients
were septic so they were treated with relaparotomy
and primary closure, apparently without complications.
However, there aren't any further data available on the
postoperative outcomes of those patients.

Endoscopic approach was presented by Lee et
al®® for a small perforation of duodenal stump after
gastrectomy with Billroth II reconstruction. They
treated DSF using endoscopic clipping; after 17 d
complete healing was confirmed by a gastrografin
study. In this article they suggest that the success of
this approach depended on rapid clip deployment and
early detection of fistula**"..

Cozzaglio et al'” in 2010 showed in a large study
that conservative approach should be the treatment of
choice, while surgical approach should be considered
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approach provides the highest rate of success, which
is higher than 92%""*!, Endoscopic approach seems
promising, but needs further studies since only 3 cases
are reported in literature. As described above, surgical
approach demonstrates a high morbidity rate, therefore
all the authors agree that relaparotomy should be
performed only for patients with severe complications
(sepsis, active bleeding or fistula with involvement
of surrounding organs'!) or when other approaches
fail™. Orsenigo in 2014 presented a retrospective
study of 32 patients affected by DSF from 1987 through
2012, 19 patients were treated with non-surgical
approaches, such as conservative treatment (11 pts.),
biliary diversion (3 pts.), and percutaneous drainage
(5 pts.). All those patients received also treatment
with octreotide or somatostatine, and nutritional
support, either parenteral, enteral or by mouth. The
mean healing time for patients in non-surgical group
was 31.2 d. Surgical treatment can be divided in:
direct stump closure (4 patients), stump resection and
closure (6 patients), external duodenal drainage (2
patients) and surgical abdominal drainage (1 patient),
all associated with treatment with drugs (octreotide or
somatostatine), TPN or EN. In this group, after stump
resection and closure, 2 patients died for septic shock
and 1 patient died for bleeding. However, DSF resolved
in 45.2 d (on average) in 10 patients®®®., In 2014 Kim et
al** published a retrospective study on the risks factors
associated with DSF. They reviewed the data of 2970
patients who underwent gastric surgery for cancer.
Patients who underwent Billroth-I procedure, palliative
procedures, gastric wedge resection and patients
who experienced complications other than DSF were
excluded from the analysis. Finally, 1195 patients were
included in their study. DFS occurred in 13 patients, and
was treated with surgical approach in 10 cases and with
conservative approach in 3 cases. Two patients died
after relaparotomy, one for sepsis and one for MOF. On
the other hand, DSF healing was observed in all the 3
patients treated with conservative approach in a mean
of 11.7 d.

Vasiliadis et a/** reported in 2014 a case of a
duodenal stump fistula treated with re-stapling of
the duodenum and retrograde decompressing tube
duodenostomy. The treatment was successful and the
DFS healed in 17 d.

There are some biases to elucidate. Table 1 clearly
shows that the number of reported procedures is higher
than the number of patients, which is due to the frequent
association between conservative and endoscopic or
percutaneous treatment, therefore some patients were
considered and reported in two or more groups.

Moreover, when those approaches failed or in case
of sepsis or bleeding, a further surgical correction was
required. Some patients treated with surgical approach
were in poor general conditions or septic or had an
active bleeding. Therefore, there is a patient-selection
bias among the surgical treatment group affecting
mortality and in-hospital rate, that appear higher in this
group.

Patient nutritional status is an important factor
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for the healing of DSF. Enteral or parenteral nutrition
may influence the closure of DSF, improving patient
nutritional status. Parenteral nutrition is the most
commonly used artificial nutrition, whereas enteral
nutrition was used only by a few authors, and often
associated with parenteral nutrition. Only a few data
about DSF are present in the literature and role of
artificial nutrition should be further clarified” %%,

An interesting experience is presented in the
literature concerning growth hormone treatment for
DSF; despite this, the article was not included in the
review because of the chinese language limitation
(exclusion criteria of our systematic review). We do
believe that future research could be developed in order
to understand the role of this alternative treatment for
the disease™.

Babu et all'® recently reviewed the literature to
identify the most appropriate treatment for DSF.
They suggest that it would be advisable to adopt a
conservative policy of “wait and watch” for 4-6 wk.
These results are consistent with our findings, although
they included in their work both neoplastic and non-
neoplastic diseases. Moreover, even if they considered
studies from a wider range of years, they noticed
the same patient-selection biases that we previously
underlined.

Conservative approach is the treatment of choice
and should be attempted for at least 4-6 wk, unless
the clinical conditions require reoperation. Maintaining
or positioning a nasogastric tube and maintaining
a percutaneous drainage can be associated with
conservative treatment. The positioning of percutaneous
drainage should be considered in case of abdominal
abscesses. Percutaneous biliary diversion can be used
to reduce leakage and daily output in patients with
severe generals condition (that are unfit for surgery),
persistent DSF or high daily DSF output. Surgical
approach should be considered for severe cases like
bleeding, sepsis or leak in adjacent organs, or when
conservative and percutaneous approaches fail (in cases
in which the general conditions permit). Endoscopic
approach showed good results but in our analysis only 3
patients underwent this procedure, so more studies are
needed to clarify the efficacy of this approach.

COMMENTS

Background

Gastric cancer is still one of the most frequent malignancies in Europe. A total or
subtotal gastrectomy with RO margins remains the standard of care for gastric
cancer. Despite this, in low-volume centers gastrectomy still remains a challenging
procedure with a notable morbidity rate and mortality rate. Duodenal stump fistula
(DSF) represents an infrequent but severe complication after total or subtotal
gastrectomy for gastric cancer, with incidence of 3% and mortality rate ranging from
7% 10 67%.

Research frontiers

Babu et alreported the current status of the management of duodenal fistula, but
they did not distinguish between neoplastic and non-neoplastic disease.
Innovations and breakthroughs

Cholecystitis, pancreatitis, pneumonia, malnutrition, fluid and electrolyte disorders
may also occur. However, despite the importance of this kind of complication, there
are no reports indicating the correct management of this life-threatening condition
in patients with gastric cancer. The authors included their work only cases of fistula
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after gastrectomy for gastric cancer from 1988 to December 2014. Therefore,
the authors decided to review the literature from the last twenty-six years, in
order to identify the attitude of surgeons in treating duodenal stump leakage after
gastrectomy for gastric cancer, and to assess the most effective treatment.

Peer-review

This is a well written manuscript regarding the review of management for duodenal
stump leakage after surgery for gastric cancer. However, the case number enrolled
seems to be not enough. She suggest that the authors might use the keyword
as anastomosis leakage instead of duodenal stump leakage while searching the
databases.
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