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Introduction

Since Ravitch and Steichen1 introduced a modified form
of the Soviet-developed stapling instruments in the
1960s, various types of staplers and stapling techniques
have been adopted worldwide. There are two main
types of stapled intestinal anastomoses: anatomical end-
to-end anastomoses, performed with circular staplers,
and functional side-to-side anastomoses, performed
with linear staplers. According to several studies,
stapled anastomoses have rendered hand-sewn anasto-
moses obsolete.2,3 It is known that less time is required
for stapled intestinal anastomosis than for conven-
tional hand-sewn anastomosis, and that the rate of
anastomostic-related complications after stapling is ac-
ceptably low.4–7 However, some articles have pointed
out that stapled anastomoses are unfavorable in certain
situations.8,9 To our knowledge there are no papers in
the literature comparing stapled and manual anastomo-
sis in emergency traumatic or nontraumatic intestinal
surgery.10 Thus, we conducted a prospective random-
ized study to compare emergency intestinal surgical
stapling with manual suturing.

Patients and Methods

The subjects of this study were 201 patients who under-
went emergency intestinal surgery with anastomoses at
our hospital between November 1995 and November
2001. The patients were randomly divided into a stapled
group, consisting of 106 subjects with 106 anastomoses,
and a hand-sewn group, consisting of 95 patients with 95
anastomoses. The preoperative assessment consisted of
recording simple parameters such as weight, hemato-
logical results, and clinical data.

All stapled anastomoses were performed using GIA
and EEA (Ethicon, Cincinnati, OH, USA). For manual
intestinal anastomoses, we used a double-layer tech-
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nique with 2/0 absorbable polyglycolic acid sutures. The
anastomoses were performed with two layers of inter-
rupted seromuscular sutures. The operating time was
defined as the time from skin incision until the comple-
tion of skin suturing. All patients with a defunctioning
stoma were excluded. A clinical leak was defined as an
anastomotic dehiscence verified by reoperation, the
development of an enterocutaneous fistula, or the evi-
dence of bowel contents in the drainage fluid. Infective
complications were also recorded. Wound infection was
defined as a purulent secretion from the laparotomic
incision. All data were collected prospectively. Any pa-
tient who was treated by a participating surgeon and
who underwent emergency surgery resulting in intesti-
nal anastomosis was enrolled. Antibiotic prophylaxis
was based on a single intravenous dose of 1g cefo-
taxime and 500 mg metronidazole. Postoperatively, the
National Nosocomial Infection Surveillance System
(NNISS) score was calculated and antibiotic therapy
administered accordingly.11 An abdominal drain was
placed in all patients.

Statistical analysis was based on chi-squared and
Student t-tests. This study was approved by the local
ethics committee and written informed consent was
obtained from all patients.

Results

There were 201 patients enrolled in this study, compris-
ing 95 with hand-sewn anastomoses and 106 with
stapled anastomoses. The distribution of anastomosis in
the different bowel segments and the patient character-
istics were similar in the two groups (Tables 1 and 2,

respectively). The operation time was 122 � 30.2min in
the stapled group and 180 � 27.4min in the hand-sewn
group. This was the only significant difference (P �
0.05). Blood loss was similar in the two groups. Among
the 201 randomized cases, there were 16 anastomotic
leaks, the leakage rate being 8.4% in the manually
sutured group and 7.5% in the mechanically sutured
group (P not significant). There were no differences in
clinical leaks between colocolic/colorectal and small
bowel anastomoses in the two groups. There were 12
deaths but only 4 (2 in each group) were directly caused
by anastomotic dehiscence. The other 8 deaths were
attributed to unrelated causes, principally cardiorespi-
ratory insufficiency. The incidence of wound infection
was 10.5% in the manually sutured group and 11.3% in
the stapled group (P not significant).

The overall 30-day mortality rate was 5.9%, being
6.6% in the stapled group and 5.2% in the sutured
group, without a significant difference (P � 0.05). The
hospital stay was also comparable. The mean distance
of the colorectal anastomosis from the anal verge and

Table 2. Clinical and laboratory parameters of patients who underwent emergency
intestinal anastomosis

Stapled Hand-sewn
group group

Data (106 patients) (95 patients) P

Mean age (years) 64.7 � 20.2 68.7 � 22.3 n.s.
Male/female 0.92 1.02 n.s.
Mean weight (kg) 58.4 � 10.9 61 � 11.3 n.s.
Mean hemoglobin (g/dl) 12.8 � 2.4 12.2 � 1.9 n.s.
Mean WBC count (� 103 µl) 11.31 � 2.4 11.47 � 2.7 n.s.
Mean albumin (g/dl) 2.72 � 1.1 2.98 � 1.3 n.s.
Patients with malignant disease 59.4% 51.5% n.s.
Mean operating time (min) 122 � 30.2 180 � 27.4 �0.05
Mean blood loss (g/dl) 1.58 � 1.3 1.28 � 1.1 n.s.
Leak rate 6.6% 5.2% n.s.
Wound infection rate 11.3% 10.5% n.s.
Other morbidity 6.6% 7.3% n.s.
Mortality 6.6% 5.2% n.s.
Length of hospital stay (days) 11.6 � 2.1 12.8 � 2.4 n.s.

WBC, white blood cell; n.s., not significant

Table 1. Site of anastomosis performed by hand suturing or
stapling in emergency intestinal operations

Stapled Hand-sewn
group group

Site (106 patients) (95 patients) P

Jejunal 7 8 n.s.
Ileal 38 40 n.s.
Colonic 52 39 n.s.
Colorectal 9 8 n.s.

n.s., not significant
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the tumor stage were similar. There was one case of
stapler malfunction, when a stapler did not fire prop-
erly. This anastomosis was subsequently done manually
without any problems.

Discussion

Many randomized studies have been done to evaluate
stapling methods in elective surgery; however, few re-
ports have compared stapling and manual suturing in an
emergency setting.10 The advantages of staplers include
a significantly faster anastomosis resulting in a shorter
operating time,12 while their main disadvantage is their
expense. On the other hand, manual suturing affords
significant advantages with respect to the wound infec-
tion rate and the hospital stay,3 although the majority of
studies do not show any difference in the incidence of
anastomotic leaks.1–9 To the best of our knowledge,
there have been no trials specifically based on emer-
gency surgery intestinal anastomosis.

Anastomoses in emergency surgery are usually per-
formed in critically ill patients under difficult situations.
Thus, because minimizing the operating time can be
very important, faster anastomoses using the stapling
technique may be fundamental. Moreover, patients
treated in an emergency situation have not been pre-
pared as in elective surgery, creating additional risk
factors. Our study was carried out in a single institution
by surgeons very experienced in suturing and stapling in
emergency intestinal surgery, thereby minimizing the
“surgeon risk factor.” Other variables, such as antibiotic
prophylaxis and anastomotic technique, can influence
the integrity of anastomosis.13 In our center, these vari-
ables were standardized because antibiotic prophylaxis
was based on the NNISS protocol11 and the same anas-
tomotic technique was used by surgeons. Moreover, the
overall incidence of anastomotic leakage was compa-
rable with that of most reported series,1–9 demonstrating
the quality of our standards. There was no difference in
the rate of anastomotic leakage between manual and
stapled anastomoses, either of small bowel or colorectal
anastomoses, despite a previous report that hand sutur-
ing resulted in a lower incidence of colorectal anasto-
mosis leakage.2

Mechanical anastomosis is obviously less cost-
effective.14 Furthermore, patients with a stapled anasto-
mosis did not have a shorter hospital stay than those
with a sutured anastomosis, making stapled anastomo-
sis definitely more expensive. This finding does not sup-
port the cost analysis reported by the West of Scotland
Study.2

The difference in the mean operation time between
the groups studied was about 60min, which was greater
than expected. This is mainly because manual double-

layer interrupted suturing is time consuming.15 How-
ever, there were no advantages related to shorter oper-
ating times as stated by other authors,16 which is
probably related to the sample size (population power).

Finally, it is important to note that there was one case
of stapler malfunction when a stapler did not fire prop-
erly, but the anastomosis was subsequently carried out
manually without any problems. Thus, we conclude that
in emergency intestinal surgery, mechanical anasto-
moses can achieve results comparable to manual
anastomoses, but the latter is definitely more cost-
effective.
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