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OBJECTIVE — to evaluate the effectiveness of endoscopic stent placement compared to surgical methods for the
management of esophagojejunal anastomosis leakage (AL) after gastrectomy at the National Cancer Institute
(NCI) from November 2017 to November 2019.

MATERIALS AND METHODS. The study included patients receiving treatment at the Upper Gastrointestinal
Oncology Department of the National Cancer Institute between November 2017 and November 2019.
Throughout this period, 186 total gastrectomies were performed. 13 (6.9 %) patients developed an anasto-
motic leak in the postoperative period. All patients had Roux-en-Y esophagojejunostomy. 6 patients (46.1 %)
underwent endoscopic stent placement in the AL area, along with perianastomotic drainage positioning and
enteral feeding via a naso-intestinal tube. Of the remaining patients, 7 (53.9 %) underwent surgical treatment,
including esophagostomy or esophageal stump formation with a nutritional jejunostomy. This manuscript
employed methods of descriptive statistics.

REesurts. Endoscopic stent placement was successful for 5 patients. Complete defect closure following stent
placement was confirmed in 5 patients (83.3 %) using endoscopic and radiological methods. The mean hospital
stay in the stent group was 15.4 days (range: 9—22 days). The mean time for endoscopic stent removal during
rehospitalization was 49.5 (33—062 days) days after initial placement. Complications associated with AL, specifi-
cally sepsis resulting from infection in the AL area, led to the death of 1 (16.7 %) patient in the stent group. Surgi-
cal treatment was successful in 5 patients (71.4 %). 2 patients (28.6 %) died due to infectious complications and
multiple organ failure syndrome. The average hospital stay for surgical patients was 32.8 (19—40) days. Mortality
rates were 16.7 % and 28.6 % for the stent placement and surgical groups, respectively.

Concrusions. Endoscopic endoluminal stent placement in the area of AL using self-expandable metallic stents
combined with local drainage and enteral nutrition is a promising method for treating esophagojejunal anasto-
motic leakage after total gastrectomy. This study demonstrates that endoscopic stent placement reduces hospital
stay and mortality rates compared to surgical methods. Endoscopic stent placement provides effective defect
closure with fewer complications. However, surgical treatment remains indispensable in cases of severe sepsis or
failure of conservative methods, despite the high mortality risk. Further studies are needed to develop standard-
ized approaches for selecting treatment methods based on leak size and the patient’s overall condition.
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Gastric cancer is the fifth most commonly diag-
nosed malignancy worldwide and the third lead-
ing cause of cancer-related mortality [5, 29]. Glob-
ally, over one million new cases of gastric cancer
are diagnosed annually [11]. Surgical intervention
remains the cornerstone of treatment, particularly
when combined with perioperative chemotherapy,
which improves five-year recurrence-free survival
rates to approximately 40 % and overall five-year
survival rates to 45% [2]. The standard surgical
approach involves tumour resection through total
gastrectomy or distal subtotal gastrectomy, accom-
panied by systematic lymphadenectomy [1, 19].

The complexity and extent of these surgical
procedures are associated with a significant risk of
postoperative complications and mortality. Esoph-
agojejunal anastomotic leakage (AL) is a severe
complication of total gastrectomy and an indepen-
dent prognostic factor for reduced survival follow-
ing gastric cancer surgery [9, 26, 30]. The incidence
of AL ranges from 3.3% to 9.8% among patients
undergoing surgical treatment [4, 18, 20]. This
complication often delays the initiation of adjuvant
chemotherapy, thereby reducing the overall efficacy
of oncological treatment and negatively impact-
ing long-term survival. Additionally, AL imposes
a substantial financial burden on both patients and
healthcare systems [13].

While surgical intervention is one option for
managing AL, it is associated with high mortality
rates and frequently results in long-term disability
[3, 28]. Advances in technology have enabled the
adoption of minimally invasive and endoscopic tech-
niques [23, 24]. The use of metallic stents, combined
with drainage of the anastomotic defect area, was
first introduced in the 1990s and has demonstrated
success rates of 69 %—77 % [14]. Esophageal stent-
ing has become an established method for managing
dysphagia in patients with locally advanced or met-
astatic esophageal cancer [8]. Currently, there is no
standardized protocol for the management of AL.
However, minimally invasive approaches are gener-
ally favoured due to their potential to improve both
immediate and long-term outcomes [6, 7]. Surgical
treatment is typically reserved for cases involving
severe sepsis or failure of alternative methods, de-
spite its high associated mortality rates [12, 25].
When conservative therapy fails, timely surgical
intervention remains crucial.

OBjecTIVE — to evaluate the effectiveness of
endoscopic stent placement compared to surgical
methods for the management of esophagojejunal
anastomosis leakage (AL) after gastrectomy at the
National Cancer Institute (NCI) from November
2017 to November 2019.
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Materials and methods

The study included patients receiving treatment at
the Upper Gastrointestinal Oncology Department
of the National Cancer Institute between Novem-
ber 2017 and November 2019. Throughout this
period, 186 total gastrectomies were performed.
13 (6.9 %) patients developed an anastomotic leak
in the postoperative period. All patients had Roux-
en-Y esophagojejunostomy.

6 patients (46.1 %) underwent endoscopic stent
placement in the AL area, along with perianasto-
motic drainage positioning and enteral feeding via
a naso-intestinal tube. Of the remaining patients,
7 (53.9 %) underwent surgical treatment, including
esophagostomy or the formation of an esophageal
stump with a nutritional jejunostomy.

All patients included in this study had under-
gone total gastrectomy for the treatment of gastric
cancer. Patients presenting with leakage of gastro-
intestinal or esophagocolonic anastomoses were ex-
cluded from the study.

This manuscript employed methods of descrip-
tive statistics.

Patient characteristics

13 patients were retrospectively included in this
study and categorized into two groups: those who
underwent surgical intervention and those treated
with endoscopic stent placement (Table). All pa-
tients had histologically confirmed gastric adeno-
carcinoma and received neoadjuvant chemotherapy
followed by total gastrectomy performed through
an abdominal approach.

Treatment approach

Stent placement or surgical treatment were both
available options for AL treatment. The method
of treatment depended on orifice dimensions, the
clinical status of patients, the results of blood tests,
and the radiological and endoscopic data for each
particular patient.

Results

Endoscopic stent placement was successful for 5
patients. Complete defect closure following stent
placement was confirmed in 5 patients (83.3 %) us-
ing endoscopic and radiological methods. The mean
hospital stay in the stent group was 15.4 days (range:
9—22 days). The mean time for endoscopic stent
removal during rehospitalization was 49.5 (33—62
days) days after initial placement. Complications
associated with AL, specifically sepsis resulting
from infection in the AL area, led to the death of
1 (16.7 %) patient in the stent group.
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Table. Characteristics of patients

9 Age, Dtsfect foILT:n ¢ Localizatiqn of
[0) years Gender TNM size, — Treatment ilnei(stomoms Treatment outcome
dor eakage

1 67 Male T, N,M, 7 38 Stent placement Intra-abdominal ~ Sepsis, MODS

2 39 Male T, N,M, 10 49 Stent placement Intra-abdominal ~ Complete closure of the defect
3 71 Male T,NM, 14 - Surgical treatment  Intrathoracic Complete closure of the defect
4 54  Male T,NM, 14 = Surgical treatment ~ Intrathoracic Complete closure of the defect
5 51 Male T, N,M, 4 - Surgical treatment  Intra-abdominal ~ Complete closure of the defect
6 57  Male T,N,M, 5 33 Stent placement Intra-abdominal ~ Complete closure of the defect
7 67 Male T, NM, 10 - Surgical treatment  Intrathoracic Sepsis, MODS

8 69 Female T,NM, 5 56  Stent placement Intra-abdominal ~ Complete closure of the defect
9 60 Female T,NM, 3 - Surgical treatment  Intrathoracic Complete closure of the defect
10 41  Male TN M, 14 = Surgical treatment ~ Intra-abdominal ~ Complete closure of the defect
11 70 Male  T,N,M, 7 62 Stent placement Intra-abdominal ~ Complete closure of the defect
12 62 Female T,N,M, 13 - Surgical treatment ~ Intra-abdominal — Sepsis, MODS

13 57 Male  T,N,M, 6 59 Stent placement Intrathoracic Complete closure of the defect

Surgical treatment was successful in 5 (71.4 %)
patients. 2 (28.6 %) patients died due to infectious
complications and multiple organ failure syndrome.
The average hospital stay for surgical patients was
32.8 (19—40) days. Mortality rates were 16.7 %
and 28.6 % for the stent placement and surgical
groups, respectively.

A total of 6 self-expanding metallic stents
(SEMS) were placed during the study period. 3
patients required stent repositioning or replace-
ment due to complications, including stent migra-
tion (2 cases) and bleeding at the stent site (1 case).

Figure 1. Endoscopy of the AL
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Informed consent was obtained from all patients be-
fore undergoing endoscopic stent placement, drain-
age procedures, or surgical interventions. Adequate
drainage of the leakage site was achieved intraoper-
atively or postoperatively under computed tomog-
raphy (CT) guidance.

Self-expanding nitinol stents with a working
diameter of 22 mm and a length of 120 mm were
utilized for endoscopic stent placement, which was
performed under general anesthesia.

8 identified anastomotic were located intra-
abdominally, and five were found intrathoracically.
All patients presented in a moderate clinical condi-
tion and did not require respiratory or cardiovas-
cular support.

Diagnosis of anastomotic leakage
The diagnosis of esophagojejunal anastomosis leakage
was made using CT imaging with oral iodine-based
contrast agent and endoscopic evaluation (Fig. 1—3).
Defect sizes, ranging from 3 mm to 14 mm, were mea-
sured endoscopically in millimetres. AL was con-
firmed through the identification of air or contrast
outside the anastomotic lumen on CT imaging or
visualization of the defect during endoscopy. In addi-
tion, drain output was assessed following oral admin-
istration of a dye to confirm the presence of leakage.
Mortality rates were 16.7 % and 28.6 % for the
stent placement and surgical groups, respectively.
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Figure 2. CT imaging with oral iodine-based contrast
agent: leakage through a defect to the right pleural
cavity

Figure 3. CT with intravenous and oral contrast after
stent placement

Discussion

Esophagojejunal anastomosis leakage remains a for-
midable complication associated with the surgical
management of gastric cancer, requiring substantial
resources and imposing significant burdens on med-
ical staff, patients, and their families.

According to current literature, the indications
for endoscopic stenting are typically limited to de-
fects less than 20 mm in size or involving less than
70 % of the anastomotic circumference, as well as the
time elapsed from leakage diagnosis to intervention
[16, 17]. In this study, endoscopic stent placement
was performed for defects measuring 5—10 mm,
aligning with established recommendations. How-
ever, no universally accepted minimal or maximal
defect size thresholds exist to predict the effective-
ness of stenting in achieving better control of peri-
anastomotic infections or shorter healing times.

Feith et al. reported that complete defect closure
was achieved after endoscopic stent placement in
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70 % of 115 patients with AL following gastrectomy.
In our cohort, the success rate of endoscopic stent
placement was 83.3 % [10]. Nonetheless, the retro-
spective nature and relatively small sample size of
our study underscore the need for larger prospec-
tive studies to validate these findings.

Mortality rates associated with surgical manage-
ment of AL are markedly higher compared to en-
doscopic treatment. For instance, mortality follow-
ing Torek’s procedure has been reported to reach
63.0 %, whereas mortality with endoscopic stent-
ing is approximately 28.6 % [21]. It is important to
recognize that surgical treatment is often reserved
for critically ill patients and is typically considered
a second-line option when conservative approaches
fail. In our study, surgical treatment achieved a suc-
cess rate of 71.4 %, with a mortality rate of 28.6 %.

The mean duration of stent placement in our
study was 49.5 days (range: 33—62 days), exceed-
ing the average reported in other studies, which
ranges from 7 to 120 days, with a mean of 33 days
[15]. This difference may reflect limited prior expe-
rience with the procedure and the absence of other
specialized centres in the region. As a result, stent
removal was delayed in cases where the anastomot-
ic seal appeared stable.

Study limitations
This study has several limitations. It represents
a retrospective review of a small, heterogeneous
cohort of patients with a rare clinical condition.
Additionally, the findings reflect the experience of
a single centre. Critical variables, such as the time
from AL diagnosis to treatment initiation and stan-
dardized criteria for selecting specific treatment
strategies, were not systematically addressed.
Future research should focus on developing stan-
dardized treatment protocols and identifying opti-
mal timing and patient selection criteria for various
management approaches to AL.

Conclusions

Endoscopic endoluminal stent placement in the
area of AL using SEMS combined with local drain-
age and enteral nutrition is a promising method for
treating esophagojejunal anastomotic leakage after
total gastrectomy. This study demonstrates that
endoscopic stent placement reduces hospital stay
and mortality rates compared to surgical methods.
Endoscopic stent placement provides effective de-
fect closure with fewer complications. However,
surgical treatment remains indispensable in cases
of severe sepsis or failure of conservative methods,
despite the high mortality risk.
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Further studies are needed to develop standardized
approaches for selecting treatment methods based on

defect size and the patient’s overall condition.
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EniockoniyHe CTeHTYBAHHA [IPU HECIIPOMOXKHOCTI
CTPABOXiTHO-CIOHAJILHUX AHACTOMO3iB

O. Jloop:kancekuii, 0. Konapaupkwuii, €. Kosak, A. Korecuuk, M. Ilenenin, €. llyapak,
A. Topopeupkwii, B. Typuak, A. Omenpuak, H. KoBaib, f. Ceiukap, 1. Ykpaineup

JTHIT «Hamionanbuuii inctutyT pakys, Kuis

Mera — OUiHUTH e(PEKTUBHICTD JIIKyBAHHS HECIIPOMOKHOCTI €30(DArO€I0OHAJIBHOI'O aHACTOMO3Y IiCIIs TACTPEK-
TOMII 32 JOIIOMOI'OIO EHJJOCKOIIIYHOI'O CTEHTYBAHHSA ITOPIBHAHO 3 XipyPridyHUMU METOAAMU Y BiJIUVIEHH] ITyXJIMH
CTPABOXO/y T4 NUTyHKA HallioHAIbHOTO iHCTUTYTY PaKy 3a nepion 3 mcronaza 2017 p. go mucronazaa 2019 p.

Marepiagau Ta MeTOIH. PeTpOCIEKTUBHE TOCTHKEHHS TPOBezicHE B HallioHAIbHOMY iHCTHUTYTI PAKYy 3 JINCTO-
nazga 2017 p. go mmcronaga 2019 p. YV 4OCHDKEHHS 3ATyYH/IN TALLIEHTIB, IKUM Y BiJIVICHH] ITyXJIMH CTPABOXOAY
T4 MUTYHKY OY/I0 BUKOHAHO 186 TOTA/IPHUX TACTPEKTOMII 3 €30(haroeHTEpOCTOMIEIO 32 Py. V 13 i3 Hux (9 woso-
BIKiB T2 4 XiHKM BIKOM Bi/f 39 /10 71 pOKY) Mi/ITBEP/PKEHO HECIIPOMOXKHICTh aHACTOMO3Y (6,9 %). EHtocKortivHe
CTEHTYBAHHSA aHACTOMO3Y 3 JOJATKOBHM JPEHYBAHHAM 30HH Je(DEKTY AHACTOMO3Y Td EHTEPAILHUM XaPYyBaH-
HSIM 32 JIONIOMOTI'OIO HA30{HTECTHHAILHOI'O 30H/1a NpoBeaeHo 6 (46,1 %) marieHTaMm, perrra OTpPUMAIN Xipyp-
I'iYHE JIKYyBaHHs B OOCsA3i €30(parocromii 460 (pOPMYyBAHHSA KYKCH CTPABOXO/Y Td HyTPUTHBHOI €IOHOCTOMHU.
EHiocKoniyHe CTEHTYBAHHA 260 XipypriyHe JiKyBaHHA 6y/I1 JOCTYITHUMU BAPiaHTAMMU JUIA JIIKYBAHHA HECIIPO-
MOKHOCTi aHaCTOMO3Y. Bubip MeTozy JIIKYBAHHS 34JI€KAB BiJl pO3MIpy Ae(EKTY HECIIPOMOKHOCTI aHACTOMO3Y,
KJIHIYHOI'O CTAHY MALIEHTA, PE3YIBIATiB JIAOOPATOPHUX, PAAIOIOITYHHX T €EHJOCKOIIIYHUX OOCTEXEHD. )1
OOPOOKM JAHUX BUKOPUCTAHO METO/IU OITUCOBOI CTATUCTUKH.

Pe3ynbTaTH. EHIOCKOMIYHE CTEHTYBAHHA OYJIO YCIIIIHUM Y 5 Halli€eHTiB. EHIOCKONIYHE BUAAJIEHHA CTEHTY
BUKOHAHO B CEPEHbOMY 4depe3 49,5 must (33—062 /Hi) MMl YaCc MOBTOPHOI rocriTamizaiiiil. [ToBHE 3aKpUTTs
Je(EKTY MiC/IA CTEHTYBAHHSA 3APEECTPYBAIN B 5 HALIEHTIB (83,3 %), O HiATBEPIKEHO 34 JOIIOMOI'OIO €HJOC-
KOIMIYHUX i pagionorigHux Meto/is. Onus (16,7 %) marjieHT, skoMmy 6y/I0 BAKOHAHO CTEHTYBAHHSI, [IOMED Yepes
YCKIQIHEHHA, TIOBA3aHi 3 HECIIPOMOXKHICTIO aHACTOMO3Y (CEICUC, CIPUYMHEHUN iH@EKIIMHUM IPOLIECOM
JUISHKY aHACTOMO3Y). XipypridHe JKyBaHHS Gyl10 yCIIIHUM B 5 (71,4 %) manieHTis, 2 (28,6 %) maiiieHTH
MOMEPJIM BHACIIZOK CENCUCY Td CUHAPOMY ITONOPIaHHOI HEJOCTATHOCTI. CepelHA TPUBAIICTDL IePeOyBAHHA
XBOPHX y CTALIOHAPI B IPYITi CTEHTYBAHHA CTAHOBWIA 154 1A (9—22 aHi), y rpymi XipypriyHoro jJiKyBaHHA —
32,8 nust (19—40 uiB). JleTanbHICTh CTaHOBWIA 16,7 i 28,6 % BiMIOBIHO.

BuCHOBKH. EHZIOCKOIIYHE CTEHTYBAHHS aHACTOMO3Y i3 3ACTOCYBAHHAM METAJIEBUX CTEHTIB, IO CAMOPO3IIIHN-
proroTbcsa (SEMS), y IOEAHAHHI 3 JIOKAJIbHUM JAPEHYBAHHAM i €HTEPAIbHUM XAPYYyBAHHAM € IIEPCIIEKTUBHUM
METOJOM JIHKYBAHHSA HECIIPOMOXHOCTI CTPABOXiHO-CIOHAIBHUX dHACTOMO3IB IIiC/IA TOTAJIbHOI I'ACTPEKTOMIL.
Hame goCIipKeHHs JEMOHCTPYE, IO BUKOPUCTAHHA LIbOI'O METOJY 3MEHIINYE TPUBAICTb I'OCHITAM3ALl Ta
PiBEHD JIETAIBHOCT] NOPIBHAHO 3 XipypriYHUMH METOAAMU. EHJOCKOIIYHE CTEHTYBAHHA 340€3IeYye YCIIIl-
HE 33aKPUTTA ACMEKTY aHACTOMO3Y IIPU MEHIIIN YaCTOTi YCKIAJHEHDb OPIBHAHO 3 XipypPriuyHHUM BTPYYaHHSM.
OjHax XipypriuyHe JIiKyBaHHS 3AIHIIAETHCA HE3AMIHHUM Y BUMAJIKAX TSHKKOI'O CEIICUCY 460 HEE(PEKTUBHOCTI
KOHCEPBATUBHUX METO/iB, HE3BA’KAIOUN HA BUCOKUI PU3HK JIETAIBHOI'O HACIKY. HeoOXiHO npoBecTy 1oaaT-
KOBi JOCJI/IPKEHHS, IO 1ACTh 3MOTY PO3POOUTH CTAHAAPTU3OBAHI MIAXOAU 10 BUOOPY METO/Y JIIKYBAHHS 3AJICXK-
HO BiJ] pO3MipiB Ie(PEKTY T4 3araIbHOTO CTAHY HALli€HTA.

KIr040Bi CT0Ba: PAK IUTYHKA, TOTA/IbHA FACTPEKTOMIs, HECTIPOMOXKHICTb aHACTOMO3Y, EHAOCKOMYHE CTEHTYBAHHSL
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