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Abstract

Background: Total gastrectomy remains a key component of gastric cancer treatment, and the method used to construct the
esophagojejunostomy may influence long-term functional outcomes and quality of life. Evidence comparing hand-sewn and
mechanical anastomoses in this context remains inconsistent. This retrospective study aimed to evaluate and compare long-
term functional outcomes and quality of life in patients undergoing total gastrectomy with either hand-sewn or mechanical
esophagojejunostomy.

Methods and Results: The study included 153 patients who underwent total gastrectomy for histologically confirmed gastric
adenocarcinoma. Patients were divided into two groups based on the anastomotic technique: mechanical circular stapler or
hand-sewn anastomosis (according to a patented method). Long-term outcomes were evaluated 12 months postoperatively using
EORTC QLQ-C30 and QLQ-STO22 questionnaires, along with endoscopic assessment of reflux esophagitis using the Los Angeles
classification. Postoperative complications were graded according to the Clavien—Dindo classification.

Both groups demonstrated comparable short-term postoperative outcomes and similar complication rates according to the Clavien—
Dindo classification. However, patients with a hand-sewn anastomosis showed significantly better long-term quality-of-life scores
(EORTC QLQ-C30, QLQO-ST0O22), including higher functional domain scores and lower scores for reflux, pain, nausea, and dietary
restriction. Endoscopic assessment revealed no significant differences in esophagitis prevalence or severity between groups.
Conclusion: While mechanical anastomosis offers advantages in operative duration and blood loss, the hand-sewn technique
provides superior long-term functional outcomes and quality-of-life benefits. These findings support the consideration of hand-sewn
esophagojejunostomy in clinical settings where long-term recovery and patient-reported outcomes are prioritized.(International
Journal of Biomedicine. 2026;16(1):41-45.)
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Introduction

Gastric cancer remains one of the leading causes of
cancer-related mortality worldwide, ranking fifth in incidence
and fourth in mortality among malignant tumors.t Despite a
decline in incidence in several countries, the prognosis for
advanced-stage disease remains unfavorable.? In Russia,
gastric cancer consistently ranks among the ten most common

oncological diseases.? Surgical treatment remains the main
and essential component of multimodal therapy, providing
acceptable long-term oncological outcomes. One of the
radical treatment options is total gastrectomy. A crucial aspect
of gastrectomy is the creation of the esophagojejunostomy,
whose technique and reliability determine both early surgical
outcomes and long-term functional results.2 The use of
mechanical stapling devices has standardized techniques and
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reduced operative time. However, the discussion regarding
the advantages of the hand-sewn technique versus mechanical
anastomosis remains open, particularly with respect to long-
term quality-of-life outcomes.? This study aimed to evaluate
and compare long-term functional outcomes and quality of
life in patients undergoing total gastrectomy with either hand-
sewn or mechanical esophagojejunostomy.

Materials and Methods

The retrospective study of total gastrectomy was
conducted in 153 patients at the Ulyanovsk Regional Clinical
Oncology Dispensary from 01.01.2019 to 01.09.2025.

The study included patients with morphologically
confirmed gastric adenocarcinoma who underwent total
gastrectomy, were aged 18 to 85 years, had no distant metastases,
and had provided written informed consent. Exclusion criteria:
patients who underwent emergency surgery, had high anesthetic
risk (ASA TV-V), had a history of prior gastric surgery, or
refused to participate.

Patients were divided into two groups based on the method
of'esophagojejunostomy formation: mechanical (using a circular
stapler) (Group 1) and hand-sewn (Grpip 2), as described in the
proposedtechnique. Anesophagojejunostomyusingamechanical
circular stapler was performed according to standard technique.
After preparation of the Roux limb, a jejunojejunostomy was
performed; the limb was passed through an avascular window
in the transverse mesocolon, and the esophagojejunostomy
was created with a circular stapler. The staple line was
additionally reinforced with 4-5 interrupted esophagojejunal
sutures using PDS 3-0. The hand-sewn esophagojejunostomy
was formed using the authors’ patented technique (Russian
Federation).> An absorbable braided PGA 3-0 suture (MiM,
Russia) with an atraumatic needle was used as follows:
After completing a gastrectomy and D2 lymphadenectomy, a
Roux limb was created to restore gastrointestinal continuity.
The jejunal loop was transected 20-25 cm distal to the ligament
of Treitz. A mobile Roux limb 60 cm in length was formed
according to anatomical considerations. After choosing the
appropriate length, a side-to-side jejunojejunostomy was
created. During the transection of the stomach from the
esophagus, a Satinsky clamp was applied to the esophagus. The
esophagus was transected in stages (adventitia/muscular layer,
followed by submucosal-mucosal layer) under the clamp. Two
fixation sutures were placed on the blind end of the jejunum
2-3 cm from the edge, approximating the loop to the lateral
surfaces of the esophagus. A small enterotomy (5-7 mm)
was created 3—4 mm from the first suture line. The posterior
wall was created with a row of five full-thickness interrupted
sutures oriented “mucosa to mucosa.” Two “transition”
stitches were then placed at the junction of the posterior and
anterior lips, with needle entry and exit from the mucosal
side of the jejunum and the esophagus. The anterior wall was
constructed with seromuscular interrupted sutures: entry from
the serosal side of the jejunum, then through the esophageal
mucosa near its edge, and cranially exiting onto the adventitia.
The final step was invagination of the anastomotic line using
“saddle-shaped” P-sutures: needle entry from the serosa

of the jejunum, perpendicularly engaging the esophageal
adventitia, and a third needle entry again through the
serosa of the jejunum. As a result, the first row of anterior
interrupted sutures was buried beneath the row of P-sutures.
Assessment of long-term outcomes.

The primary endpoint was quality of life at 12 months,
assessed using the EORTC QLQ-C30 and QLQ-STO22
questionnaires.

Secondary endpoints included postoperative
complications (Clavien—Dindo classification) and endoscopic
findings according to the Los Angeles classification (at 12
months).

Statistical analysis was performed using R version
4.2.2 and StatTech v. 4.1.2 (StatTech LLC, Russia). Baseline
characteristics were summarized as frequencies and percentages
for categorical variables and meantstandard deviation (SD)
for continuous variables. Means of 2 continuous normally
distributed variables were compared by an independent samples
Student's t-test. The frequencies of categorical variables were
compared using the chi-square test or Fisher's exact test
(2-tailed), when appropriate. A value of P <0.05 was considered
significant.

Results

A comparative analysis of clinical and demographic
characteristics, as well as intraoperative data, for patients
with mechanical and hand-sewn esophagojejunostomies
is presented in Table 1. When comparing the two groups,
statistically significant differences were identified in operative
duration (185.3+24.7 min vs. 224.8£29.4 min, P<0.001),
blood loss (281.5+78.2 mL vs. 318.7+488.9 mL, P=0.007),
and anastomosis formation time (18.2+4.8 min vs. 34.7+£7.9
min, P<0.001), indicating the advantages of the mechanical
technique. The rate of anastomotic leakage was higher in the
mechanical group (3.8% vs. 0%). However, the difference did
not reach statistical significance (P=0.246).

The frequency and pattern of complications according
to the Clavien—Dindo classification did not differ significantly
between the groups (Table 2). Most patients in both cohorts
experienced no postoperative complications.

Quality-of-life indicators in patients after gastrectomy
differed significantly between those who received a mechanical
and those who received a hand-sewn anastomosis (Table 3).
Patients in the hand-sewn anastomosis group demonstrated
higher levels of physical and role functioning, as well as better
overall quality of life. In addition, these patients experienced
significantly lower rates of nausea/vomiting and pain. To
assess specific symptoms related to the disease and surgical
intervention, the EORTC QLQ-STO22 module was used. A
comparative analysis of the indicators in the mechanical and
hand-sewn anastomosis groups is presented in Table 4.

Patients with a hand-sewn anastomosis demonstrated
significantly lower levels of dysphagia, reflux symptoms,
dietary restrictions, and pain, which reflects a more favorable
long-term quality of life. The incidence of esophagitis
according to the Los Angeles classification in the long-term
follow-up period is presented in Table 5.
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Table 1.
Clinical and demographic characteristics.
Parameter Groupl (n=79) Group 2 (n=74) P-value
Age, years (M+SD) 66.5£12.8 61.8£12.2 0.021
Sex Male, n (%) 59 (74.7%) 48 (64.9%) 018
Female, n (%) 27 (34.2%) 26 (35.1%)
The ASA physical status classification | I, n (%) 8 (10.1%) 6 (8.1%)
system 0.782
1111, n (%) 71 (89.9%) 68 (91.9%)
Diabetes mellitus, n (%) 12 (15.2%) 6 (8.1%) 0214
Ischemic heart disease, n (%) 28 (35.4%) 20 (27.0%) 0.298
Hypertension, n (%) 52 (65.8%) 43 (58.1%) 0.405
Charlson index (M+SD) 2.0+0.7 1.8+0.4 0.031
BMI (M+SD) 27.84+5.0 26.1+4.6 0.030
Distal part 32 (40.5%) 37 (50.0%)
TTI‘E{)Z‘)“ location, Body 18 (22.8%) 15 (20.3%) 0,488
Cardia (Siewert III) 29 (36.7%) 22 (29.7%)
T1 8 (10,1%) T13 (4.1%)
T2 9 (11,4%) T2 4 (5.4%)
T stage, n (%) T3a 25 (31,6%) T3a 28 (37.8%) 0.401
T3b 16 (20,3%) T3b 21 (28.4%)
T4a 12 (15,2%) T4a 10 (13.5%)
T4b 9 (11,4%) T4b 8 (10.8%)
NO 28 (35.4%) NO 30 (40.5%)
N stage, n (%) N1 18 (22.8%) N1 22 (29.7%) 0341
N2 27 (34.2%) N2 20 (27.0%)
N3 6 (7.6%) N3 2(2.7%)
M stage, n MO 79 (100%) MO 74 (100%) 1,000
M1 0 (0%) M1 0 (0%)
Completed 4 cycles of neoadjuvant chemotherapy, n (%) 62 (78.5%) 65 (87.8%) 0.137
Operation time, min (M+SD) 185.3£24.7 224.8429.4 <0.001
Blood loss. mL (M+SD) 281.5+£78.2 318.7+88.9 0.007
Anastomosis time, min (M+SD) 18.2+4.8 34.7£7.9 <0.001
Anastomotic leakage, n (%) 3 (3.8%) 0 (0%) 0.246
Table 2. Table 3.
Complications according to the Clavien—Dindo classification. Quality of life according to the EORTC QLQ-C30 at 12 months
after surgery.
Grade gr:();g) 1 C(ES;}Z‘)Z Prvalue Group 1 Group 2
Grade 0-1 61 (77.2%) 56 (75.7%) 0.851 Scale (n=42) (n=38) P-value
Grade II 12 (15.2%) 10 (13.5%) 0.821 Physical functioning | 76.8+15.1 82.3+13.5 0.024
Grade IIA | 2(2.53%) 3 (4.05%) 0.673 Role functioning 7324184 | 79.8+167 | 0.041
Grade I11B 1 (1.27%) 2 (2.70%) 0.610 ; :
Global quality of life | 70.9+17.4 77.1£15.6 0.034
Grade IVA 0 (0.0%) 2 (2.70%) 0.232
Grade IVB 1(1.27%) 0 (0.0%) 1.000 Nausea/vomiting 26.2+12.5 19.7+10.8 0.002
Grade V 2 (2.53%) 1(1.35%) 1.000 Pain 23.4+10.2 17.9+8.7 0.001
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Table 4.

Quality of life according to the EORTC QLQ-STO22 at 12 months
after surgery.

Group 1 Group 2
Scale (n=42) (n=38) P-value
Reflux symptoms | 21.4+10.7 14.6£8.3 0.002
Dietary restrictions | 24.3+12.8 18.9+10.4 0.043
Specific pain 20.1£10.3 15.748.9 0.045
Table 5.

Endoscopic assessment according to the Los Angeles classification.

Group 1 Group 2

Esophagitis grade (n=70) (n=68) P-value
N (normal) 48 (68.6%) | 41 (60.3%) | 0.212
A (mild) 12 (17.1%) | 15(22.1%) | 0.386
B (moderate) 6 (8.6%) 8 (11.8%) 0.532
C (severe) 3 (4.3%) 3 (4.4%) 0.988
D (very severe) 1 (1.4%) 1(1.5%) 0.973

Any A-D 22 (31.4%) | 27 (39.7%) | 0.212

4(57%) |4(.9%) |0.974

Clinically significant (C-D)

No statistically significant differences were found
between the groups in terms of the frequency or severity of
esophagitis. Most patients in both groups showed no signs of
esophagitis, and clinically significant changes (grades C-D)
were observed only in a small number of cases.

Discussion

The results of the present study demonstrate that long-
term quality-of-life outcomes after gastrectomy in patients with
gastric cancer are no less important than the immediate surgical
results.®Z A comparative analysis of clinical and demographic
characteristics confirmed comparability between the groups on
key parameters (age, sex, functional status), thereby excluding
the influence of systematic differences on the results. At the
same time, the use of mechanical anastomosis was associated
with a statistically significant reduction in operative time and
intraoperative blood loss, consistent with results reported by
other authors.®2 These advantages make stapling technologies
convenient for surgeons, as they are highly reproducible and
reduce operative trauma; however, their impact on long-term
outcomes remains a matter of debate.l®

Analysis of complications according to the Clavien-
Dindo classification showed no statistically significant
differences between the groups.t The rate of severe
complications was low, which is consistent with international
data.l213 Russian publications also emphasize that the surgical
center’s experience and standardized technique are key factors
in reducing postoperative mortality.!* Nevertheless, studies
report statistically significantly higher complication rates in
the hand-sewn anastomosis group.t>

Currently, quality of life is considered an important
indicator of treatment effectiveness. Great attention is paid to
this aspect to improve patient well-being, functional capacity,
and overall quality of life. Standardized questionnaires allow
direct comparison of treatment outcomes across different
surgical centers and techniques.'®The differences observed in
the EORTC QLQ-C30 domains in our study are consistent with
findings reported by other authors: the severity of symptoms
and subjective outcomes after gastrectomy significantly
depend on the type of reconstruction and the anatomical
configuration of the anastomosis. In several variants, more
frequently stapled ones, more pronounced gastrointestinal
symptoms (reflux, discomfort) have been described, whereas
global functional indicators may remain comparable.!” This
confirms that the technical simplicity of a procedure is not
always associated with better subjective outcomes.

The QLQ-STO22 results further clarified the picture,
demonstrating statistically more severe reflux symptoms
and dietary restrictions in patients with mechanical
anastomosis.'®** Endoscopic evaluation using the Los Angeles
classification revealed a low incidence of severe esophagitis,
with no significant differences between the groups. However,
the correlation between endoscopic findings and questionnaire
results (QLQ-STO22) suggests that functional disorders
(dysphagia, reflux symptoms, and others) may have greater
clinical significance for the patient than morphological
changes. This observation is also reflected in several Russian
and international publications.®*2* The use of multiple
questionnaires to assess subjective patient-reported outcomes,
combined with instrumental diagnostic methods such as upper
endoscopy, enables a comprehensive evaluation of quality
of life and ultimately provides a complete picture of the
effectiveness of the proposed anastomotic technique.

Thus, the results of the study demonstrate that the
choice of anastomosis technique affects long-term functional
outcomes. The hand-sewn technique showed better quality-of-
life indicators, as assessed by both subjective and objective
methods, making it preferable when long-term outcomes are
prioritized, namely, a minimal risk of anastomosis-related
complications, including anastomotic leakage and reflux
esophagitis. At the same time, mechanical anastomosis
remains valuable due to reduced operative time and blood loss,
which may be critically important for frail patients. In clinical
practice, the choice of technique should be determined not
only by the surgical center’s technical capabilities but also by
the anticipated impact on long-term quality-of-life outcomes.

In conclusion, when comparing hand-sewn and
mechanical methods of anastomosis formation, both
demonstrated comparable early postoperative outcomes;
however, in the long-term period, the hand-sewn method
provides superior quality of life.

Ethical Statement

The study was performed in accordance with the
principles of the Declaration of Helsinki and approved by the
local ethics committee (No. 12, dated 10.01.2025). All patients
signed informed consent for the procedure.
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