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Small bites versus large bites for closure of abdominal 
midline incisions (STITCH): a double-blind, multicentre, 
randomised controlled trial
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Summary
Background Incisional hernia is a frequent complication of midline laparotomy and is as sociated with high morbidity, 
decreased quality of life, and high costs. We aimed to compare the large bites suture technique with the small bites 
technique for fascial closure of midline laparotomy incisions.

Methods We did this prospective, multicentre, double-blind, randomised controlled trial at surgical and gynaecological 
departments in ten hospitals in the Netherlands. Patients aged 18 years or older who were scheduled to undergo 
elective abdominal surgery with midline laparotomy were randomly assigned (1:1), via a computer-generated 
randomisation sequence, to receive small tissue  bites of 5 mm every 5 mm or large bites of 1 cm every 1 cm. 
Randomisation was stratifi ed by centre and between surgeons and residents with a minimisation procedure to ensure 
balanced allocation. Patients and study investigators were masked to group allocation. The primary outcome was the 
occurrence of incisional hernia; we postulated a reduced incidence in the small bites group. We analysed patients by 
intention to treat. This trial is registered at Clinicaltrials.gov, number NCT01132209 and with the Nederlands Trial 
Register, number NTR2052. 

Findings Between Oct 20, 2009, and March 12, 2012, we randomly assigned 560 patients to the large bites group 
(n=284) or the small bites group (n=276). Follow-up ended on Aug 30, 2013 ; 545 (97%) patients completed 
follow-up and were included in the primary outcome analysis. Patients in the small bites group had fascial closures 
sutured with more stitches than those in the large bites group (mean number of stitches 45 [SD 12] vs 25 [10]; 
p<0·0001), a higher ratio of suture length to wound length (5·0 [1·5] vs 4·3 [1·4]; p<0·0001) and a longer closure 
time (14 [6] vs 10 [4] min; p<0·0001). At 1 year follow-up, 57 (21%) of 277 patients in the large bites group and 
35 (13%) of 268 patients in the small bites group had incisional hernia (p=0·0220, covariate adjusted odds ratio 
0·52, 95% CI 0·31–0·87; p=0·0131). Rates of adverse events did not diff er signifi cantly between groups.

Interpretation Our fi ndings show that the small bites suture technique is more eff ective than the traditional large 
bites technique for prevention of incisional hernia in midline incisions and is not associated with a higher rate of 
adverse events. The small bites technique should become the standard closure technique for midline incisions.
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Introduction
Incisional hernia is a frequent complication of abdominal 
operations with an incidence of 10–23%, which can 
increase to 38% in specifi c risk groups.1–4 In the USA 
4 million to 5 million laparotomies are done annually, 
suggesting that at least 400 000–500 000 incisional 
hernias can be expected to occur every year. Incisional 
hernia is associated with pain and discomfort, resulting 
in a decreased quality of life.5 Moreover, incarceration 
and strangulation of abdominal contents can take place, 
for which emergency surgery is indicated, with associated 
morbidity and mortality.6 About 348 000 operations for 
incisional hernia are done every year in the USA with 
US$3·2 billion in annual associated costs.7 Prevention of 
incisional hernia is therefore of paramount importance.

Several suturing techniques for abdominal closure 
after a midline abdominal incision have been studied 

in the past few decades. Findings from meta-analyses 
have shown that a running technique with long-lasting 
monofi lament suture material reduces the incidence of 
incisional hernia compared with interrupted suture 
techniques.3,8 Nowadays, most surgeons, urologists, 
and gynaecologists use the running closure technique 
with large tissue bites to close midline incisions.9 In 
2009, a study from Sweden10 showed that a running 
suture technique with small tissue bites, developed by 
Israelsson, decreased the incidence of incisional hernia 
compared with a running suture technique with large 
tissue bites. In this study, small tissue bites were 
defi ned as placement of a stitch every 5–8 mm from 
the wound edge. This promising technique is 
contradictory to old surgical principles and needs to be 
thoroughly investigated before it can be widely 
implemented.11,12
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