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ORIGINAL ARTICLE
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ABSTRACT

Objective: To evaluate the impact of innovative anastomotic techniques on anastomotic leak rates and clinical outcomes following gastrectomy.
Place and Duration of Study: Department of General Surgery, Northwest Teaching Hospital, Peshawar, from Oct 2022 to September 2023.
Methodology: This randomized controlled trial included 100 patients undergoing gastrectomy for gastric cancer or benign conditions. Patients
were randomly allocated into two groups: Group A (conventional anastomotic technique) and Group B (innovative anastomotic technique). The
primary outcome was the rate of anastomotic leaks. Secondary outcomes included postoperative complications, surgery duration, and hospital
stay. Data were analyzed using chi-square and t-tests, with a p-value of <0.05 considered significant.

Results: Anastomotic leak rates were 10% in the conventional group and 4% in the innovative group (p=0.24). Postoperative complications
occurred in 24% of patients in the conventional group and 16% in the innovative group (p=0.32). Surgery duration was significantly shorter in the
innovative group (160 * 20 minutes) compared to the conventional group (175 + 25 minutes, p=0.03). Hospital stay was shorter in the innovative
group (12 + 2 days) compared to the conventional group (14 + 3 days, p=0.05).

Conclusion: Innovative anastomotic techniques demonstrated a trend toward reduced leak rates, shorter surgery duration, and hospital stay,
although the difference in leak rates was not statistically significant. Further studies with larger sample sizes are recommended.
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INTRODUCTION

Gastrectomy is a critical surgical procedure commonly performed
to treat conditions such as gastric cancer, benign tumors, and
severe ulcers. One of the most serious complications following
gastrectomy is anastomotic leakage, with rates ranging from 1% to
7% depending on surgical techniques, patient factors, and the
extent of the surgery'. These leaks can lead to severe morbidity,
prolonged hospitalization, and increased mortality. Thus, reducing
anastomotic leak rates is an essential focus in the development of
surgical innovations.

Recent studies have reported that conventional techniques
have a leak rate of approximately 10%, while innovative
approaches such as indocyanine green (ICG) fluorescence
imaging during surgery have reduced leak rates to as low as 5%°%.
In light of these developments, it is crucial to investigate whether
further refinements in anastomotic techniques can lower leak rates
even further.

The current study aims to evaluate the impact of innovative
anastomotic techniques on reducing leak rates following
gastrectomy. With the serious clinical consequences of
anastomotic leaks, ongoing research into improved techniques is
essential to optimize surgical outcomes and enhance patient
safety.

METHODOLOGY

This randomized controlled trial (RCT) was conducted at the
Department of General Surgery, Northwest Teaching Hospital
Peshawar form October 2022 to September 2023.Patients
requiring gastrectomy for gastric cancer or benign gastric
conditions were recruited. Participants were randomly allocated
into two groups: Group A received the conventional anastomotic
technique, and Group B underwent the innovative anastomotic
technique. The primary outcome of the study was the rate of
anastomotic leaks, while secondary outcomes included
postoperative complications, duration of surgery, and length of
hospital stay.

Inclusion Criteria: Patients eligible for inclusion in the study were
those aged 18 years or older, diagnosed with either gastric cancer
or benign gastric conditions requiring gastrectomy. Only patients
who were deemed fit for surgery based on a comprehensive
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preoperative evaluation were considered. Additionally, all
participants provided written informed consent before enrollment in
the study.

Exclusion Criteria: Patients were excluded from the study if they
had metastatic or unresectable gastric cancer, which would render
the gastrectomy non-viable as a treatment option. Those with a
history of previous gastric surgery were also excluded to avoid
confounding factors from past surgical interventions. Patients with
severe comorbidities, such as uncontrolled diabetes or advanced
cardiac or pulmonary disease, that contraindicated surgery were
not eligible to participate. Finally, pregnant or breastfeeding women
were excluded to ensure patient safety and to avoid complications
related to these conditions.

Data were collected preoperatively, intraoperatively, and
postoperatively. Preoperative data included patient demographics,
comorbidities, and relevant clinical information. Intraoperative data,
including the duration of surgery and the type of anastomotic
technique used, were recorded. Postoperative data, such as
anastomotic leak occurrence, complications, and length of hospital
stay, were collected through clinical monitoring during the hospital
stay and follow-up visits.

The data were analyzed using statistical software.
Descriptive statistics were used to summarize baseline
characteristics, while the primary outcome (anastomotic leak rate)
was compared between the two groups using a chi-square test.
Secondary outcomes, such as postoperative complications,
surgery duration, and hospital stay length, were analyzed using
appropriate statistical tests. A p-value of <0.05 was considered
statistically significant.

RESULTS

The mean age was 60 years (+10) in the conventional group and
58 years (+9) in the innovative group (p=0.35). BMI was similar,
with 25 kg/m? (£3) in the conventional group and 24 kg/m? (3) in
the innovative group (p=0.22). Gender distribution was also
comparable, with no significant differences between the groups
(p=0.42 for both male and female percentages) (Table I).

The conventional group had a leak rate of 10% (5 patients),
while the innovative group had a lower rate of 4% (2 patients),
although this difference was not statistically significant (p=0.24).
Most patients in both groups did not experience leaks, with 90% in
the conventional group and 96% in the innovative group remaining
leak-free (Table ).
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Table 1: Baseline Characteristics (n=100)

Characteristic Conventional Group Innovative Group p-
(n=50) (n=50) value

Age (years) Mean + SD: 60 + 10 Mean + SD: 58 + 9 0.35

BMI (kg/m?) Mean + SD: 25+ 3 Mean + SD: 24 + 3 0.22

Gender (Male) 28 (56%) 26 (52%) 0.42

Gender 22 (44%) 24 (48%) 0.42

(Female)

Table 2: Anastomotic Leak Rate (n=100)
Group Anastomotic No Leak (n) p-value
Leak (n)
Conventional (n=50) 5 (10%) 45 (90%) 0.24
Innovative (n=50) 2 (4%) 48 (96%) 0.24

Postoperative complications were reported in 24% of the
conventional group and 16% of the innovative group (p=0.32).
Surgery duration was significantly shorter in the innovative group
(160 = 20 minutes) compared to the conventional group (175 £ 25
minutes, p=0.03). Hospital stay was also shorter in the innovative
group (12 * 2 days) compared to the conventional group (14 + 3
days), nearing significance (p=0.05) (Table IlI).

Table 3: Secondary Outcomes (n=100)

Outcome Conventional Innovative p-
Group (n=50) Group (n=50) value

Postop 12 (24%) 8 (16%) 0.32

Complications

Surgery Mean + SD: 175 Mean + SD: 160 + 0.03

Duration (min) 25 20

Hospital Stay Mean + SD: 14 £ 3 Mean + SD: 12 £ 2 0.05
(days)

DISCUSSION

The current study demonstrated a lower anastomotic leak (AL) rate
in the innovative technique group (4%) compared to the
conventional group (10%), although the difference was not
statistically significant. These findings are consistent with previous
studies, which report AL rates between 1% and 6% after
gastrectomy, with factors such as low albumin levels and diabetes
contributing to the risk. A large cohort study involving 3,926
patients identified low albumin concentration and diabetes as key
predictors of AL, findings that support this study’s results®.
Laparoscopic techniques, while reducing overall morbidity, have
been associated with a higher risk of AL in some cases due to the
technical complexity of the procedure®.

Innovative techniques, such as intraoperative indocyanine
green (ICG) fluorescence imaging, have been shown to reduce AL
rates by improving tissue perfusion assessment. One study
demonstrated a significant reduction in AL rates when ICG was
used to guide anastomosis during gastrectomy, underscoring the
importance of real-time tissue viability assessment™. In the current
study, the innovative approach demonstrated a trend toward lower
AL rates, supporting the efficacy of advanced surgical
techniques™.

In terms of secondary outcomes, this study found that the
surgery duration and hospital stay were significantly shorter in the
innovative group. These findings are consistent with studies that
report shorter operative times and quicker recovery periods with
laparoscopic and robotic-assisted surgeries. For example, a study
published in 2020 found that robotic surgery reduced postoperative
complications and shortened hospital stays, which aligns with the
current study’s findings™.

However, the lack of statistical significance in AL rate
reduction in this study may be attributed to the relatively small
sample size. Larger studies, such as those involving more than
900 patients, have demonstrated significant reductions in AL rates
when innovative techniques are combined with adjunct
technologies like ICG or advanced stapling devices™". This
highlights the need for larger-scale studies to validate the findings
observed in smaller studies like this one.

The main limitation of this study is the relatively small
sample size, which may have reduced the statistical power to
detect significant differences in AL rates. Additionally, the study
was conducted in a single center, limiting the generalizability of the
findings. Another limitation is the short follow-up period, which may
not fully capture long-term complications or outcomes associated
with anastomotic techniques. Finally, variations in surgeon
experience and patient comorbidities could have introduced
confounding variables, impacting the outcomes of both groups.

In conclusion, while the study shows potential benefits of
innovative anastomotic techniques in reducing AL rates, shortening
surgery duration, and decreasing hospital stay, further research
with larger sample sizes and longer follow-up periods is necessary
to confirm these findings. These results contribute to the growing
body of evidence that suggests technological advancements in
surgery are likely to improve outcomes for gastrectomy
patients's''7,

CONCLUSION

The study demonstrated that innovative anastomotic techniques
tend to reduce anastomotic leak rates, shorten surgery duration,
and decrease hospital stay compared to conventional methods,
though the differences were not statistically significant. The
findings highlight the potential benefits of advanced techniques in
improving surgical outcomes. However, larger studies with longer
follow-up periods are needed to validate these results and
determine the full impact of these innovations on postoperative
complications and recovery.
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