Original Article

KASTAMONU

DOI: 10.51271/KMJ-0182

MEDICAL JOURNAL Kastamonu Med J. 2025;5(1):46-50

Results of the small-bites midline abdominal incision
closure after cancer surgery

Serdar Giimiig', ©Mehmet Esat Duymus?, ®Mehmet Onur Giil®
'Department of Surgical Oncology, Mersin City Hospital, Mersin, Turkiye
2Department of Surgical Oncology, Faculty of Medicine, Istinye University, Istanbul, Turkiye
3Department of Surgical Oncology, Gaziantep City Hospital, Gaziantep, Turkiye

Cite this article as: Glimiis S, Duymus ME, Giil MO. Results of the small-bites midline abdominal incision closure after cancer surgery.
Kastamonu Med J. 2025;5(1):46-50.

Received: 05.11.2024 . Accepted: 16.12.2024 . Published: 04.03.2025

ABSTRACT

Aims: The small-bite abdominal closure technique has recently been described and popularized, but it remains to be investigated
in oncologic abdominal surgery. This study evaluates the effect of small-bite fascial closure (SBFC) versus standard large-bite
fascial closures on incisional hernia rates and local complications in surgical oncology patients.

Methods: This retrospective study compares the outcomes of surgeries before and after adopting the small-bite technique.
Patients who underwent midline laparotomy for abdominal malignancy and had at least 6 months of postoperative follow-up
were included in the study. Before adopting the SBFC technique, the cohort’s fascia closure was performed with gauge-1 loop
polydioxanone sutures. In contrast, after starting the SBFC, closure was performed with 2-0 polydioxanone sutures and fascial
bites spaced at 5-8 mm.

Results: The total hernia rate of the included 85 patients included was 16.5% (14/85). Patient characteristics were similar in
both cohorts. The SBFC severally reduced hernia rates in the mean follow-up period of 11.9+5.6 months from 21.8% to 6.8%,
but not statistically significantly, p=0.124. According to logistic regression modeling, SBFC (AOR=0.085, 95.0% CI 0.008-0.932,
p=0044) was independently associated with a lower probability of hernia formation in the multivariante analysis. Other factors
related to increased hernia rates were smoking (OR=8.850, 95% CI 2.518-31.110, p<0.001), sarcopenia (OR=8.850, 95% CI
2.518-31.110, p<0.001), diabetes mellitus (OR=3.827, 95% CI 1.045-14.010, p=0.043) and stage 4 cancer disease (OR=12.593,
95% CI 2.565-61.829, p<0.002) in the univariate analysis. Surgical site infection, organ or space infection, and complications
(Clavien-Dindo >3) were lower in the SBFC group, but the difference was not statistically significant (all p>0.005). The early
eventration rate was similar and the length of hospital stay was also significantly lower in the SBFC group (p-0.013).
Conclusion: The SBFC technique reduces the risk of incisional hernia development in cancer patients undergoing midline
laparotomy.
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INTRODUCTION

Midline laparotomy is the most common and well-known
technique in surgical practice. This incision allows easy
access to all abdominal quadrants and is one of the most
effective ways to enter the abdomen with minimal tissue
damage.! Different methods are used for abdominal closure
after midline laparotomy. Among these, layered closure,
Smead Jones closure, en mass closure, and retention sutures
are widely used. Regardless of the method used, incisional
hernia rates are reported to be between 10 and 23% after open
abdominal surgeries, increasing to 38% for specific risk groups
undergoing traditional abdominal wall closure.?

On the other hand, there is no evidence that continuous
sutures are superior to interrupted sutures, which are many
surgeons’ preferred method of reducing incisional hernias.’
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In 2011, Milbourn and colleagues described a technique
for abdominal closure based on a small-stage closure
that significantly reduced the rate of incisional hernias.*
This technique was later supported by a 2015 randomized
controlled trial by Deerenberg and colleagues that compared
small-bite versus large-bite abdominal closure.” Different
studies have supported this technique as being superior to
classical abdominal closure techniques.®

In this study, we aimed to report how we reduced the rate of
incisional hernias with small-bite abdominal closure after
major abdominal surgery in cancer patients despite the
conventional savoir vivre of “closing the abdomen with strong
sutures.”
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METHODS
Patients and Methods

This retrospective cohort study comprehensively analyzed
consecutive open abdominal cancer surgery cases performed
by a single surgeon at tertiary centers between October 2022
and March 2024. We obtained informed consent forms from
all patients for the procedure. All procedures were carried
out per the ethical rules and the principles of the Declaration
of Helsinki. The study was conducted by the principles of
the World Medical Association Declaration of Helsinki.
The Mersin University Rectorate Clinical Researches Ethics
Committee (Date: 22.05.2024 Decision No: 2024/460)
approved ethical approval.

The surgeon’s abdominal closure technique changed in 2022.
The adoption was based on post-randomized controlled
clinical trials, and the surgeon’s training included reading
the methods described in the STITCH (Suture Techniques
to Reduce the Incidence of the Incisional Hernia Trial).” As
of December 13, 2022, the surgeon had received full training
in small-bite abdominal closure and adopted the technique,
resulting in over 90% consistency after the adoption To assess
the impact of this intervention, we divided patients into two
groups: the pre-adoption group included individuals who
underwent surgery between October 1, 2021, and December
13,2022 and the post-adoption group operated on by the same
surgeon between December 14, 2023, and March 1, 2024.

We selected patients aged 18 years and older who underwent
elective or emergency surgery via midline laparotomy for
suspected or confirmed cancer using data from the prospective
database of the hospitals. Only patients with at least six
months of follow-up in our electronic medical records were
included. Patients who underwent out-of-midline laparotomy,
such as Chevron, bilateral subcostal, McBurney, paramedian,
or Pfannenstiel incision were excluded from the study.

The development of a hernia was determined by examining
cross-sectional imaging methods [computed tomography
(CT), magnetic resonance imaging (MRI), or positron
emission tomography (PET-CT)] carried out during medical
oncology controls, and the study did not include patients with
a follow-up period of less than six months, patients who died
in the early postoperative period, or patients who did not have
follow-up imaging after discharge.

Operative Technique

The initial group of patients underwent “large-bite” closure,
where sutures were placed at intervals of at least 10 mm
both in-depth and laterally, employing a mass or layered
closure technique with gauge-1 loop polydioxanone sutures.
In contrast, the subsequent group received a “small-bite”
fascial closure method. This entailed taking facial bites 5-8
mm from the edge and a maximum of 5 mm apart, using
a 2-0 polydioxanone suture while ensuring that only the
aponeurosis was involved, leaving the fat and muscle tissue
untouched. The suturing process started from the incision’s
lower (caudal) end and proceeded upwards towards the top
(cranial) end (Figures 1, 2).

Analyzed Parameters

Using univariate and multivariate analyses, patient factors
and perioperative variables of interest were investigated for
their association with hernia formation, including age, gender,

Figure 2. Demonstration of stitch density and length

Statistical Analysis

This study used the SPSS v 24.0 statistical package program
for statistical analyses. Categorical measurements were
reported as numbers and percentages, while continuous
measurements were summarized as the mean deviation and
minimum-maximum. Analytical methods were used to
determine whether the variables were normally distributed.
The chi-square test was used to compare groups, the Fisher
exact test to compare the effects of techniques and the Mann-
Whitney U test to compare parameters that did not show a
normal distribution in two unpaired samples. Univariate and
multivariate regression analyses measured the relationship
between two or more quantitative variables. The results were
reported as the mean SD, median, number (n), and percentage
(%). A p-value <0.05 was considered significant.

RESULTS

The male-dominated study cohort consisted of 85 patients,
most of whom exhibited colorectal cancers (56.5%). The
demographic characteristics were similar in both groups,
including the presence of smoking, sarcopenia, diabetes
mellitus, coronary artery disease, chronic obstructive
pulmonary disease, and anticoagulant use were similar in
both groups (Table 1).

Those with a p-value below 0.1 in the univariate analysis were
included in the multivariate analysis. The adjusted odds ratio
for hernia development in small-bite clouser is 0.085; in large-
bite clouser, the risk increases by 11.7 times. According to the
univariate analysis, the risk of hernia is increased 7.273 by
smoking (95.0% CI=2.108-25.092), 8.850 times by sarcopenia
(95.0% CI=2.518-31.110), 3.827 times by having diabetes
mellitus (95.0% CI=1.045-14.010) and 12.593 times by having
stage 4 cancer (95.0% CI=2.565-61.829). In multivariate
analysis, smoking (AOR=6.956; 95.0% CI=1.149-42.114) and
sarcopenia (AOR=5.430; 95.0% CI=1.062-27.769) were found
to increase the risk of hernia, while small-bite (AOR=0.085;
95.0% CI=0.008-0.932) was found to decrease it (Table 2).

Although surgical site infection, organ or space infection,
and Clavien-Dindo frequencies >3 were more common in the
large-bite group than in the small-bite group, no statistically
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Table 1. Open abdominal cancer surgery patients characteristics

Total Large-bite Small-bite

(n: 85) (n: 55) (n: 30)
Age 57.7+14.5 60.5£12.7 52.5+16.4 0.053*
—— Male 60 (70.6) 39(70.9) 21(70.0) 0.930°
Female 25(29.4) 16(29.1) 9(30.0)
Smoker 19 (22.4) 10(18.2) 9(30.0) 0.211°
Sarcopenia 21(24.7) 14(25.5) 7(23.3) 0.828"
Diabetes mellitus 14 (16.5) 8(14.5) 6(20.0) 0.511¢
Coronary artery disease 24 (28.2) 16(29.1) 8(26.7) 0.812°
Chronic obstructive pulmonary 1 (15.8) 10 (182) 6(200) 0.838"
sease
Anticoagulan use 26(30.6) 19(34.5) 7(23.3) 0.284"
Eme{‘gency/ Emergency 15(17.6) 11(20.0) 4 (13.3) 0441
elective Elective 70 (82.4) 44 (80.0) 26 (86.7)
Previous abdominal surgery 11(12.9) 10(18.2) 1(3.3) 0.088"
Previous hernia 6(7.1) 5(9.1) 1(3.3) 0.417°
1 4(4.9) 3(5.7) 1(3.6)
ASA 2 34 (42.0) 18(34.0) 16(57.1) 0.101¢
3 43 (53.1) 32(60.4) 11(39.3)
1 9 (10.6) 3 (5.5) 6 (20.0)
2 20(23.5) 13(23.6) 7(23.3)
Cancer stage 0.203¢
3 48 (56.5) 34 (61.8) 14 (46.7)
4 8(94) 5(9.1)  3(10.0)
Preoperative radiotheraphy 12 (14.1) 9(164) 3(10.0) 0.527¢
Preoperative chemotherapy 31(36.5) 20(36.4) 11(36.7) 0.978"
Adjuvant radiotheraphy 16 (18.8) 12(21.8) 4(13.3) 0.339"
Adjuvant chemotheraphy 66 (77.6) 43(78.2) 23(76.7) 0.873°
Type of surgery
Colorectal 48 (56.5) 32(58.2) 16 (53.3)
Hepatobiliary 13 (15.3) 7 (127) 6 (20.0) .
Non-GIS 4 (4.7) 2(3.6) 2(6.7)
Upper GIS 20 (23.5) 14(25.5)  6(20.0)

Mann-Whitney U test, Chi-square test, Fisher’s exact test, Fisher-Freeman-Holtan exact test,

GIS: Gastrointestinal system

Table 2. Univariate and multivariate logistic regression analysis of factors

associated with hernia

Univariate analysis Multivariate analysis*

OR  95.0CI p AOR 95.0CI p
Age 1.022  0.979-1.066 0.320 -
Gender (male) 1417 0.423-4.748 0.572 -
Smoker 7.273 2.108-25.092 0.002 6.956 1.149-42.114 0.035
Sarcopenia 8.850 2.518-31.110 <0.001 5.430 1.062-27.769 0.042
DM 3.827 1.045-14.010 0.043 5.222 0.767-35.557 0.091
CAD 0.649 0.164-2.567 0.538 =
COPD 1.217  0.297-4.990 0.785 -
Anticoagulan 0.891 0.252-3.153 0.858 =
Emergency 3.389 0.941-12.207 0.062 1.711 0.257-11.382 0.579
ASA 3 3.088 0.770-12.390 0.112 -

Cancer stage 4 12.593 2.565-61.829 0.002 9.196 0.832-101.690 0.070

Type of fasia close

(small-bite) L3

0.053-1.231 0.089 0.085 0.008-0.932 0.044

OR: Odds ratio, AOR: Adjusted odds ratio, CI: Confidence interval, *Multivariate logistic
regression analysis (enter method), Nagelgerke R square: 0.524, Chi-square: 31.541 p<0.001, DM:

Diabetes mellitus, CHD: Chronic heart disease, COPD: Chronic obstructive pulmonary disease,
ASA: American Society of Anesthesiologists Score

significant difference was found between the groups (p>0.05
for all). The hospital stay was statistically significantly longer
in the large-bite group than in the small-bite group (11.2+7.9
days and 7.6+3.3 days, respectively, p=0.013). The fascia
closure time was statistically longer in the small-bite group.
The early eventration rate was similar in both groups, and
small-bite closure severally reduced hernia rates in the mean
follow-up of period 11.9+5.6 months from 21.8% to 6.8%;
however, this was not statistically significant (Table 3).

Table 3. Open abdominal cancer surgery patients postoperative outcomes

Total Large-bite Small-bite

(n: 85) (n: 55) (n: 30)
Surgical site infection 20(23.5) 15(27.3) 5(16.7) 0.271*
Organ or space infection 5(5.9) 4(7.3) 1(3.3) 0.652°
Complications (Clavien-Dindo) >3 12 (14.1) 10 (18.2) 2(6.7)  0.200°
Length of hospital stay (days) 9.9+6.9 11279 7.6+33 0.013°
Time of fascial closure (min) 9.742.0 9.1+1.7  10.9+2.0 <0.001¢
Last outcome (hernia) 14 (16.5) 12(21.8) 2(6.7) 0.124°
Burst abdomen (evetration) 2(2.4) 1(1.8) 1(3.3) 0.999°

Chi-square test, Fisher’s exact test, Mann-Whitney U test

Analyzing the effect of chemoradiotherapy on hernia
development, it was determined that only adjuvant
radiotherapy increased hernia development by 3.030 times,
but this was not statistically significant (Table 4).

Table 4. Univariate logistic regression analysis of factors associated with

hernia

Univariate analysis
OR 95.0 CI p
Adjuvant chemotheraphy 1.889 0.384-9.291  0.434
Adjuvant radiotheraphy 3.030  0.853-10.771  0.087
Preoperative radiotheraphy 0.241 0.050-1.160  0.076
Preoperative chemotherapy 0.000 0.000 0.999

OR: Odds ratio, CI: Confidence interval

DISCUSSION

To investigate whether the small-bite closure technique could
decrease hernia rates in our cancer population, which differs
from those in previous randomized trials, we conducted a pre-
and post-new technical adoption study. Our findings indicate
that using the small-bite fascial closure method reduces hernia
formation and postoperative wound complications in patients
undergoing laparotomy for gastrointestinal cancer. These
results align with earlier randomized studies, supporting the
safety and effectiveness of this technique. Consequently, we
propose that this method be considered the standard closure
technique for patients with cancer.

Abdominal surgery via a midline laparotomy is still very
common worldwide. Many surgeons continue to use the
traditional technique of a running closure with large tissue
bites and thick sutures to close midline incisions. They believe
thick and strong sutures will close the abdomen tightly
and strongly. However, in recent decades, some innovative
surgeons have discussed this dogma. Thus, various suture
methods have been investigated for abdominal closure after
midline incisions. However, none of these techniques have
reduced the incisional hernia rate to zero.” Moreover, some
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studies have reported that laparoscopic surgery cannot reduce
the incisional hernia rate to zero. The possibly because reason
for this is that the specimens are removed from the abdomen
through a small laparotomy."

In 2009, a Swedish study found that a running technique
with small tissue bites reduced the incidence of abdominal
incisional hernias compared tolarge tissue bites. This approach
was based on taking small tissue bites every 5-8 mm from the
wound edge."" Another randomized controlled trial published
by Millbourn et al.* reported that complications could be
reduced if the length of the suture was four times the length
of the wound. Afterwards, the STITCH trial showed reduced
incisional hernia rates from 21% to 13% with a combination
of the small bite technique and acceptable suture length
principles, and this study became the cornerstone for small
bite abdominal closure.’ Similarly, the randomized-controlled
ESTOIH later study presented the short-term results of the
short-stitch procedure.? It shows a lower rate of burstabdomen
in the short-stitch group, suggesting a possible advantage of
the short-stitch technique. These three large RCTs (ESTOIH,
STITCH, and Millbourn’s study) investigated the small-bite
technique in 1722 patients. Two of these studies including
1222 patients with a 1-year follow-up period have shown that
it reduces the incisional hernia rate (risk ratio (RR) 0.49, 95%
CI 0.36-0.67). As a result, both the European and American
Hernia Societies advocate for the continuous small-bite
closure techniques for elective midline incisions.”” However,
these trials did not consider only malignancy cases and had
mixed populations. To avoid this limitation, we have designed
our study to evaluate the effect of implementing a small-bite
fascial closure technique versus the traditional large-bite
methods on incisional hernia rates among oncology patients.
The small bite method we provide in our study is implemented
as described in the STITCH study. However, although the
surgeon aimed to follow a 4:1 ratio of suture length to wound
length, precise measurements were not feasible due to time
constraints in the operating room. Despite this, our incision-
site hernia rates have decreased from 21.8% to 6.7%. The
patient population in our study consisted of cancer patients
and a sarcopenia group, another parameter that has not been
evaluated in previous studies. According to our research,
sarcopenia is a risk factor for hernia development, in addition
to diseases such as smoking, diabetes, and chronic obstructive
pulmonary disease, which are known risk factors for hernia
development. Despite the population with sarcopenia, we can
say that the small-bite method effectively protects patients
from incisional hernia.

The STITCH trial hypothesizes that including less tissue
in smaller bites would decrease tissue necrosis and better
distribute forces.” Prior studies have also shown that these
closures result in fewer wound infections. Early wound
discharge impairs wound healing and may cause early
eventration, leading to skin failure. The large-bite group is
characterized not only by a larger suture gap but also by the
use of double-loop sutures, which is the current standard
technique in many surgical departments. This can result
in a larger amount of muscle and fat remaining within the
suture line and more tissue compression. In our study, wound
complications were less common in the small-bite group, and
discharge times were shorter. On the other hand, the risk of
surgical site infection also seems to be lower in the small bites

group. At this point, for surgeons who are hesitant to use the
classic single-thread small bite method, we can suggest the
use of the following: small bites with a single thread slightly
stronger than USP 2-0, which can still reduce the tissue
trauma mentioned above and may be a good compromise for
those who want to change their current practice but prefer a
more robust suture.

According to the STITCH study, the small-bite method had a
longer closure time.’ Similarly, a recent meta-analysis by Dias
Rasador et al." reported that the small bite group had a longer
closure time. In our study, the small-bite abdominal closure
took longer. In our opinion, this is the most critical limitation
of this technique. Especially after long major abdominal
surgery, the fatigue of the surgical team creates the instinct
to finish the operation faster. Therefore, the application of this
technique requires some patience. Or, as a suggestion, leaving
the abdominal closure to another surgeon may lead to a better
and more meticulous closure.

Limitations

Firstly, this study is a quality improvement effort that could
introduce bias due to the nonrandom selection of patients.
Secondly, its retrospective nature causes inadequacies. The
hernia rates presented were based on a minimum follow-up
period of 6 months, although some patients were followed for
1-2 years, which is a limitation. Additionally, using various
imaging modalities, such as MRI, CT, and PET-CT, to identify
hernia rates may underrepresent the actual incidence.

CONCLUSION

This study demonstrates how the small-bite technique
can reduce the likelihood of incisional hernia after major
abdominal oncological surgery. This innovative method
challenges traditional surgical norms and requires
comprehensive evaluation before being widely adopted due to
preconceptions.
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