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ABSTRACT

Aims: Gastric cancer is the fifth most common cancer worldwide. Anastomotic leaks are one of the most important causes of
early postoperative mortality and morbidity. We aimed to investigate results of endoscopic stenting after anastomostic leakage.

Methods: The study retrospectively analyzed data from patients who had gastric tumor surgeries at the Surgical Oncology Clinic
of Ankara Etlik City Hospital between November 2022 and April 2024. Clinical presentation leading to leak suspicion, and
endoscopy timing, post-endoscopic stent placement, the study recorded several outcomes such as reduction in fistula output,
resumption of oral intake, normalization of biochemical parameters, drain removal, and discharge timing. It also tracked
readmission details, the total number of endoscopic procedures, and stent removal times.

Results: Anastomotic leaks developed in 8 patients (12.9%) and all of them had stents placed. Among the patients who received
stents, 7 patients (87.5%) were male and one patient (12.5%) was female. The first symptoms of anastomotic leaks developed
on mean on the 3.7th day, and endoscopic stent placement was performed on mean 28.25 hours after the initial symptoms
appeared. Follow-up of patients with stents revealed that 37.5% (n: 3) had stent malposition. One patient (12.5%) required
repeated balloon dilation due to stent migration and anastomotic stricture. It was observed that patients had recurrent visits and
required additional endoscopic interventions after endoscopic stenting

Conclusion: Endoscopic stenting is a significant method in managing anastomotic leaks after gastrectomies performed for
gastric cancer, with low mortality and morbidity rates. Clinical problems such as stricture and stent migration, which can
occur after endoscopic stent placement for anastomotic leaks, can be overcome through repeated interventions performed with

patience and care by experienced centers.
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INTRODUCTION

Gastric cancer is the fifth most common cancer worldwide
and ranks fourth in cancer-related deaths.! The widespread
adoption of cancer screening programs, advancements in
surgical techniques and technology have contributed to a
decrease in morbidity and mortality associated with gastric
cancer.” The treatment of gastric cancer varies depending on
the extent, location, size, depth of the tumor and lymph node
status. Although endoscopic mucosal resection and endoscopic
submucosal dissection can be performed for early-stage
gastric tumors, the gold standard for the treatment of gastric
cancer is surgical resection based on oncological principles.’
Anastomotic leaks (AL) are one of the most important
causes of early postoperative mortality and morbidity. The
clinical condition of the patient plays a significant role in the
management of AL. In asymptomatic leaks or clinically stable
patients, a conservative approach is employed, which includes
cessation of oral intake, correction of fluid and electrolyte
imbalances, administration of antibiotic therapy and, if
necessary, percutaneous drainage. Clinically unstable, septic
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patients were previously treated with direct reoperation.
Advances in minimally invasive methods over the past 20
years have changed this treatment paradigm.* Endoscopic
stenting is one of the most important of these minimally
invasive methods.

In this study, our aim is to investigate the results of patients
who underwent surgery for gastric tumors and endoscopic
stent application for anastomotic leakage.

METHODS

The study was designed in accordance with the Declaration
of Helsinki and approved by the Ankara Etlik City Hospital
Scientific Researches Evaluation and Ethics Committee (Date:
10/07/2024, Decision No: 2024-661). Because the study was
designed retrospectively, no written informed consent form
was obtained from patients.

In the study, data from 62 patients who underwent surgery
for gastric tumors at the Surgical Oncology Clinic of Ankara
Etlik City Hospital between November 2022 and April 2024
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were retrospectively analyzed. Patients who underwent
gastrectomy for benign tumors, those who had palliative
stent placement due to tumor-related stenosis and those
with incomplete data were excluded from the study. The
epidemiological characteristics, comorbidities, alcohol
consumption, tobacco use, surgical histories, types of surgery,
tumor locations, tumor stages and hospital stay durations of
the patients were recorded.

Anastomotic leaks were suspected based on signs of acute
phase response, sepsis, desaturation, and the presence of
infected content from drains, and the presence of a leak was
confirmed by contrast-enhanced abdominal CT. The time
between the development of the leak and the surgery, the
clinical presentation that led to the suspicion of a leak, and
the timing of the endoscopy following the onset of the leak
symptoms were evaluated. After endoscopic stent placement,
the time to decrease in fistula output, the time to resume oral
intake, the time for biochemical parameters to normalize,
the time for drain removal, and the time to discharge were
recorded in days. The timing, number, and reasons for
readmissions after discharge, the total number of endoscopic
procedures, and the stent removal times were documented.
Stent migration was defined as the stent moving completely
distal to the anastomotic leak line, while stent malposition was
defined as the stent shifting to a position distal or proximal to
its initial placement but still within the anastomotic site.

Statistical Analysis

In this study, numerical data were expressed with mean or
median (range) while categorical data were expressed with
frequency (percentage).

RESULTS

A total of 62 patients who underwent surgery for gastric
cancer were evaluated in the study. Of these patients, 72.4%
(n: 45) were male and 24.4% (n: 17) were female. The average
age of patients ranged from 38 to 81 years (median: 63 years).
Of the patients who underwent surgery for gastric cancer,
37% (n: 23) had no comorbidities, while 63% (n: 39) had at
least one comorbid condition. The average body-mass index
of the patients ranged from 18 to 35. (median: 24). Among the
patients, 61.2% (n: 38) underwent open surgery, 16.12% (n:
10) had laparoscopic surgery, and 22.5% (n: 14) had robotic
surgery. Subtotal gastrectomy was performed in 53% of the
patients (n: 33), while total gastrectomy was performed in
47% (n: 29). Additionally, 16% of the patients (n: 10) required
resection of additional organs for various reasons. The mean
discharge day for the patients was the 12.2" day (Table 1).

Table 1. Patient characteristics

Age, years, mean+SD

Gender, n (%)

Male 45 (72.4%)

Female 17 (24.4%)
BMI, kg/m?, mean+SD 24+4
Type of surgery, n (%)

Open 38 (61.2%)

Laparoscopic 10 (16.12%)

Robotic 14 (22.5%)

Operation, n (%)
29 (47%)
Subtotal gastrectomy 33 (53%)

SD: Standard deviation, BMI: Body-mass index

Total gastrectomy

Anastomotic leaks developed in 8 patients (12.9%) and all
of them had stents placed. Among the patients who received
stents, 7 patients (87.5%) were male and one patient (12.5%)
was female. The mean age of these patients was 58.6. All
patients had at least one comorbid condition. The mean body-
mass index of the patients with anastomotic leaks was 25.37.
Total gastrectomy was performed in 6 (75%) of the patients,
while subtotal gastrectomy was performed in 2 patients (25%).
Of these patients, 5 (62.5%) underwent open surgery, one
(12.5%) had laparoscopic surgery, and 2 (25%) had robotic
surgery. The mean discharge day for these patients was the
20.2" day. The clinical staging, tumor locations, and the types
of surgeries performed on these patients are shown in Table 2.

The first symptoms of anastomotic leaks developed on
mean on the 3.7" day, and endoscopic stent placement was
performed on mean 28.25 hours after the initial symptoms
appeared. During the first 3 days after stent placement,
all patients experienced retrosternal fullness and burning
sensations. On mean, fistula output decreased on the 5.2™ day
after stent placement, and biochemical parameters improved
by the 7.4"™ day. Patients resumed oral intake on mean by the
4.2 day after stent placement. One patient passed away due
to respiratory failure during intensive care follow-up. The
remaining patients were discharged on mean on the 11.75%
day. One of the discharged patients later passed away in the
intensive care unit due to aspiration pneumonia related to
a tracheoesophageal fistula. The clinical characteristics of
patients with leaks and their clinical course after endoscopic
stenting are summarized in Table 3.

Table 2. Clinical and epidemiological characteristics of patients who had stents placed due to anastomotic leaks

Age Gender BMI Comorbidity cTNM Tumor localization ~ Type of surgery Operation
1 78 Male 34 COPD, DM, HT T2NOMO Cardia Open Total gastrectomy*
2 38 Male 26 None T3N1IMO Corpus Open Total gastrectomy
3 74 Male 28 COPD, HT T2NOMO Cardia Open Total gastrectomy
4 67 Male 24 Asthma T2NOMO Cardia Open Subtotal gastrectomy
5 42 Male 21 None T3NIMO Antrum Laparoscopic Total gastrectomy
6 69 Male 20 HT TINOMO Cardia Open Subtotal gastrectomy
7 52 Female 27 HT, DM, hypothyroidism, asthma ~ T3N1MO Corpus Robotic Total gastrectomy
8 49 Male 23 None TINOMO Cardia Robotic Total gastrectomy

*Additional organ resection, including splenectomy and cholecystectomy, HT: Hypertension, DM: Diabetus mellitus, COPD: Chronic obstructive lung disease
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Table 2. Symptoms of complications after anastomotic leakage and the course following endoscopic stenting

Day of After the development of
complications complication symptoms After endoscopic stenting
symdlzltoms Endoscopic stenting  The decreasein Improvementin Dayoforal Dayofdrain Discharge
(day) Clinical symptoms time (hour) flow rate (day) biochemistry (day) intake (day) removal (day) (day)

1 1 Abdominal pain 16 Exitus

5 6 Desaturation, abdominal pain, 24 5 5 7 11 13
wounds drainage, pleural effusion

3 6 Fever, wounds drainage 72 6 9 2 10 15

4 ) Tachycardia, S{;S:itg;ation’ pleural 36 3 12 4 18 20

Fever, tachycardia, hypotension,

5 4 desaturation, abdominal pain, 2 10 14 5 15 16
wounds drainage, pleural effusion

6 2 Desaturatlion, wounds drainage, 16 3 7 5 8 10

pleural effusion
7 3 Desaturation, pleural effusion 24 2 4 3 6 7
8 6 Desaturation, pleural effusion 36 3 4 7 10 13

Patients who had stents placed due to anastomotic leaks were
scheduled for follow-up 15 days after discharge. Two of the
patients with stents presented again before the follow-up date
with complaints of inability to eat and a feeling of obstruction.
One of the early-presenting patients underwent a through-the-
scope clip (TTSC) procedure due to stent malposition. Follow-
up of patients with stents revealed that 37.5% (n: 3) had stent
malposition. One patient (12.5%) required repeated balloon
dilation due to stent migration and anastomotic stricture. It
was observed that patients had recurrent visits and required
additional endoscopic interventions after endoscopic stenting
(Table 4).

DISCUSSION

The treatment of gastric cancer varies depending on the stage
at diagnosis, but minimal invasive treatment approaches have
gained importance in patients planned for surgery in recent
times. Thanks to screening programs and advanced imaging
techniques, the rate of diagnosis at an early stage, when the
cancer is limited to the mucosa, has reached 70%.° For disease
limited to the mucosa and submucosa, endoscopic mucosal
resection (EMR) and endoscopic submucosal dissection
(ESD) are performed, and these patients were excluded from
this study.

Open gastrectomy and D2 dissection have long been the
cornerstone approaches for the treatment of gastric cancer.

Advances in laparoscopic techniques, the advantages of
minimal invasive surgery, and studies supporting that
oncological outcomes are similar to those of open surgery
have highlighted laparoscopic surgery as a prominent method
in gastric cancer treatment.® However, laparoscopic surgery
has drawbacks such as limited range of motion, the reflection
of the surgeon’s hand tremors, and 2D imaging. These
disadvantages have been overcome in the robotic systems that
have gained popularity over the last 20 years, making robotic
surgery the trending method in gastric cancer treatment due
to its 3D imaging and extensive range of motion.” In our study,
in line with the current literature on the trend of robotic and
laparoscopic surgery, 38.8% of patients were operated using
minimal invasive surgical methods such as laparoscopic or
robotic surgery.

Early postoperative complications following gastrectomy
include anastomotic leakage, duodenal stump leakage,
bleeding, surgical site infection and delayed gastric emptying.
Anastomotic leakage occurs in approximately 9.8% of total
gastrectomies.® This rate constitutes about 1.7-7.5% of all post-
gastrectomy complications. When examining our data, the
rate of anastomotic leakage is notably high at 12.9% compared
to current figures. The initial symptoms of anastomoticleakage
include fever, general condition deterioration and elevated
acute phasereactants. Inour patients withanastomoticleakage,
these symptoms typically appeared on the mean 3.7 day. In a
study by Cananzi et al.,” anastomotic leakage was detected on

Table 3. Re-admissions and follow-ups of patients with anastomotic leakage after discharge

Time of first re-admission after

discharge (day) Reason for re-admission
1  Exitus
2 6 Feeding intolarence, vomiting
3 3 Feeding intolarence, stent
malposition
4 25 Stent malposition
5 70 Stent migration, anastomosis
stricture
6 58 Stent malposition
7 15 Routine follow-up
8 15 Routine follow-up

*Through the scope clip, **Tracheoesophageal fistula, TTSC: Through-the-scope clip

Number of admission Number of endoscopies

After endoscopic stenting

Stent removal time (day)

1 3 21

7 9 TTSC procedure*
7 6 Exitus (tof**)

3 10 150

3 4 TTSC procedure*
1 1 30

1 1 21
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average between days 7 and 10. Careful monitoring of patients
and experience with anastomotic leakage have facilitated
early detection. The literature identifies several risk factors
contributing to anastomotic leakage. In a retrospective cohort
study using Japanese national data; age, gender, presence of
acid, hypertension, previous coronary intervention, steroid
use and splenectomy were identified as risk factors for AL."

Anastomotic leaks are among the most significant causes of
postoperative mortality and morbidity. Anastomotic leaks
account for one-third of the mortality following gastrectomy.’
In our study, two patients experienced mortality. In addition to
mortality, anastomotic leaks are a major source of morbidity.
They increase hospital stay duration and lead to higher costs."
In our study, the length of hospital stay for patients with
anastomotic leaks was found to be higher compared to all
patients, consistent with the literature.

Management of anastomotic leaks varies depending on the
patient’s clinical condition. For asymptomatic or patients
with subtle symptoms, conservative approaches such as
cessation of enteral feeding, antibiotic therapy, and correction
of electrolyte imbalances can be beneficial. For patients
with higher mortality, especially those with hemodynamic
instability or septic conditions, surgical reoperation is a
preferred option.'” Endoscopic treatment methods are used
for patients who fall between the clinically defined groups.”

Endoscopic interventions have become the main treatment
method for the management of anastomotic leaks over the
years due to their low mortality and morbidity rates and
effective outcomes." Techniques such as stent placement, clip
placement, internal drainage catheter placement, vacuum
system application, and suturing can successfully manage
anastomotic leaks through endoscopy. Among these methods,
the most common and frequently used one, similar to our
clinic, is endoscopic stenting.

In patients with anastomotic leaks (AL), the timing of
endoscopic stenting is one of the most critical determinants
of mortality and morbidity.* In a review by Kim et al,”
endoscopy was performed between the 7" and 10" days on
average following suspicion of anastomotic leakage. In our
study, endoscopic stenting was performed on mean 28.25
hours after suspicion of AL. The presence of an endoscopy unit
affiliated with our clinic and the availability of experienced
endoscopists in our clinic have provided the opportunity for
early endoscopic diagnosis and intervention for AL.

Endoscopic stents not only cover the leakage area to prevent the
escape ofluminal contents butalso stimulate mucosalhealing.”®
By enabling early oral intake, they reduce the risk of stricture
formation. However, one of the most common complications
following endoscopic stenting is the development of strictures.
In our study, one patient required repeated endoscopic
interventions and balloon dilation procedures due to stricture
development. Iatrogenic esophageal perforation is the most
mortal complication that can occur after the procedure.
Depending on the patient’s clinical condition, conservative
follow-up, drainage, re-stenting, or sometimes surgery may
be required. No esophageal perforation occurred in our
patients. Another complication with high mortality and
morbidity is the development of esophagobronchial fistula,
which requires tracheal stenting; however, this complication
did not occur in any of the evaluated patients. Stent fracture
is a rare complication, and passage can be maintained by
placing a stent within the stent. Food bolus formation, which
requires repeated endoscopic interventions, is another stent

complication. No food bolus formation was observed in the
patients in this study. Tumor ingrowth into the stent is usually
seen after palliative stenting for malignant obstructions, and
passage can be maintained by placing a stent within the stent.
Patients who had stents placed for palliative purposes were
excluded from the study. Retrosternal burning and a feeling
of fullness are among the most common complications after
stent placement.'® These symptoms of varying intensity were
observed in the first three days in patients who had stents
placed. Stent migration and malposition are significant
clinical issues observed after these procedures. In our study,
stent migration was observed in one (12.5%) of our patients
and stent malposition in 3 patients (37.5%), consistent with the
literature. The stent migration rate in this region is around 20%
according to the literature.”” Various stent fixation methods
have been tried to prevent stent migration and malposition.
OTSC (over the scope clip) and TTSC (through the scope clip)
endoclips, as well as endoscopic sutures, are methods used to
prevent stent migration. Two patients had TTSC clips applied
due to stent malposition, and subsequent evaluations showed
that the stents remained in place.

CONCLUSION

In our patients, a decrease in fistula output was achieved
on average by the 5.2 day after stenting, biochemical
parameters improved by the 7.4™ day, and oral feeding was
initiated by the 4.2 day. Clinical problems such as stricture
and stent migration, which can occur after endoscopic stent
placement for anastomotic leaks, can be overcome through
repeated interventions performed with patience and care by
experienced centers.
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