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Comparison of Peritoneal Closure vs. Non-Closure after NonInfected Elective Laparotomies with Midline Incision
Arash M Tofigh* and Jafarzadeh MH

Department General Surgery, School of Medicine, Shahid
Beheshti University of Medical Sciences, Iran

Abstract
Introduction: There is no consensus data regarding closure or
non-closure of peritoneum in laparotomy and this topic remains a
controversy among surgeons.
Material and method: In this prospective interventional study 124
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patients undergoing laparotomy with midline incision have been
assessed from March 2019 till September 2019 in Imam Hossein
Medical Center. Sixty-two of these patients had peritoneal closure
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with continuous absorbable suture, while 62 other assigned to
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the non-closure group. Patients were evaluated for short-term
complications: postoperative pain (Visual Analogue Scale), fever,
infection, need for analgesics, and duration of hospitalization
and long-term complications: Incisional hernia and adhesion.
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Statistical analysis was carried out with the help of SPSS software
version 22.
Results: Patients with non-closure peritoneum had lower rate of
fever (16.1% vs. 21%), infection (12.9 vs. 17.7%) and analgesic
need (17.7% vs. 33.3%) compared to peritoneal closure group, but
this differences wasn’t statistically significant (p>0.05). adhesion
rate was lower among non-closure group, while Incisional hernia
was higher (P>0.05). Pain intensity in non-closure group was
significantly lower than closure group in the first 2 hours, 6 hours
and 24 hours (P<0,05) (6.3 ± 1.3 vs. 7 ± 0.9) (6.4 ± 1.1 vs. 6.9 ± 0.9)
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(5.0 ± 0.9 vs. 5.3 ± 0.8) respectively.

article distributed under the terms of the Creative Commons

Conclusion: Peritoneal closure in non-emergency, non-infected
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laparotomy is not able to reduce short term and long term
complications. However, it might heighten the risk of infection,
adhesion and postoperative pain in the patients.
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Introduction
In general, incision of any part of abdomen that could open
abdominal cavity is called laparotomy [1,2]. The usual incisions
used in abdomen explorations are vertical incision, transverse
incision and oblique/transverse incision [3]. Vertical incision
include midline and para median incision. Almost all abdominal
and retroperitoneal surgical interventions can be performed by
a midline incision. Generally, the term of laparotomy is referred
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to midline incision [4]. Peritoneum is the innermost layer of
abdominal wall, which once opened the abdominal cavity becomes
available. After abdominal surgery, some of surgeons suture this
layer and believe that this action might strengthen the wound
and abdominal wall, but on the other hand some surgeons close
the abdominal cavity without suturing this layer and believe that
closure of this layer might increase the time and cost of surgery
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and even postoperative pain for the patient [5-7]. Peritoneal suture

Sample size: Based on the findings of the study conducted by

is carried out via absorbable or delayed absorbable sutures.

Sharami to find the least significant difference of 9 units between

There is controversy over the technique of choice (continuous

two study groups undergoing laparotomy with the power of 90%

or interrupted) to close this layer, even between surgeons believe

and first type error of 5% the number of required participants in

in closure of this layer. Overall, there is still disagreement on the

each group were 56 cases. At last, with estimation of 10% dropout

closure of this layer [8,9]. One of the reasons some surgeons

we allotted 62 participants to each group.

prefer to suture this layer is to maintain the anatomical structure
of abdominal wall and also to reduce risk of infection, wound
rupture and Incisional hernia, hemorrhage and adhesion [10].
On the other hand, the reason other surgeons wont suture this
layer is its rapid healing in 48 to 72 hours without any suture and
reduction in surgery time, need for analgesic, wound infection
and length of hospitalization [11]. Therefore, the disagreement
over closure or non-closure of peritoneum still remains on, even
over the technique in which it should be performed. Based on the
previous studies, there seems to be an agreement on peritoneal
closure in obstetric surgeries such as hysterectomy and caesarian
sections, but the disagreement seems to continue in other fields
of surgery [12,13]. Thus, regarding the existing disagreements,
the aim of this clinical trial was to compare short term and long
term benefit of peritoneal closure with non-closure in an academic
medical center.

Materials and Methods

Statistical analysis: We used SPSS software version 22 for
data analysis. Mean ± standard deviation was used to display
quantitative variables and to describe qualitative variables we used
frequency and percentage frequency. Comparison of quantitative
variables was carried out by independent T-test and comparison
of qualitative variables was performed using chi-square test and
fisher exact test, if needed. The statistical significant value for P
was considered less than 0.05.

Results
In this clinical trial 124 patients met the inclusion criteria and
enrolled to the study. Among 124 patients assessed, 48 (38.7%)
were female and 76 (76.3%) were male. Mean age of the
participants was 30.4 year ranging from 10 to 52 years. There was
no significant difference between the two groups in regard of age
and sex (Table 1).
Table 1: Comparison of basic variables between study groups.

This double blinded prospective clinical trial was conducted in Imam

Variable

Hossein Medical Center (an academic center under supervision

Non-closure

of Shahid Beheshti University of Medical Sciences) since March
2018 till September 2018. Informed consent was obtained from

Gender

all participants before entering the study. The approval of Shahid
Beheshti University ethic committee was also obtained (IR.SBMU.
MSP.REC 1397. 430) and the RCT code was IRCT 43881. During
this period 200 patients were assessed to enter the study, from

neum

(n=62)

(n=62)

male

25 (40.3%)

23 (37.1%)

female

37 (59.7%)

39 (62.9%)

229.35 ± 11.28

31.53 ± 13.02

Age (year) m±sd
*

of Closure of perito-

peritoneum

P-value

0.712*
0.321**

**

chi2; t-test m; sd: mean; Standard Deviation

which 124 met the inclusion criteria. The inclusion criteria were as

Patient with no peritoneum closure had lower rate of fever,

follows: Laparotomy with midline incision, age of equal or greater

infection and analgesic need, although this difference wasn’t

than 16. The exclusion criteria were: prior history of laparotomy,

statistically significant. The highest difference observed in the

diabetes mellitus, known connective tissue disorders, infection,

two groups was the need for analgesics which was near twice

obstetrics surgery, and emergency cases.

higher in the closure group. Mean length of hospitalization was

Randomization: Patients were randomized to one of the study
groups (closure or non-closure) using a random number table.
Blinding: The surgeon and patient were unaware of the group
the patient was enrolled in. All patients were assessed by a
resident unaware of the allotted group of the patient in regard
of pain intensity, need of analgesic and wound complications,
postoperatively. Pain intensity assessment was performed via
Visual Analogue Scale (VAS). To assess adhesion and Incisional
hernia physical examination and abdominal sonography was
performed 6 month after the surgery. All peritoneal closures were
carried out using absorbable continuous sutures. Abdominal
fascia was closed using 1-0 nylon continuous suture. The skin
was closed using 2-0 or 3-0 nylon interrupted suture.
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lower in non-closure group, but this difference was not significant
(P=0.072). Mean Pain intensity, also, was lower in the non-closure
group in the first 48 hours. The difference between the two groups
was not significant after first 48 hour (Table 2 and 3).
Table 2: Comparison of infection, fever and analgesic need incidence in
study groups.
short term com-

Non-closure

closure of peritone-

P-value

plication

of peritoneum

um (n=62)

(Chi-2)

(n=62)
Fever (percent)

10 (16.1)

13 (21)

0.488

Infection (percent)

8 (12.9)

11 (17.7)

0.455

20 (32.3)

0.062

Need of analgesic 11 (17.7)
(percent)
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Table 3: Comparison od mean and standard deviation of pain intensity

reasons not to close the peritoneum are its rapid healing without

(VAS) and hospitalization length in study groups.

approximation of edges, reduction of surgery duration, analgesic

Pain intensity

Non-closure of perito-

Closure of peri-

P-value

neum (n=62)

toneum (n=62)

(t-test)

Mean ± Standard de-

Mean ± Stan-

viation

dard deviation

First 2 hour

6.3 ± 1.3

7.0 ± 0.9

0.008

First 6 hour

6.4 ± 1.1

6.9 ± 0.9

0.004

First 24 hour

5.0 ± 0.9

5.3 ± 0.8

0.047

First 48 hour

First 48 hour

4.0 ± 0.2

0.146

Hospitalization

4.2 ± 1.3

2.6 ± 1.4

0.072

In the postoperative 6 month follow-up, rate of adhesion in the
non-closure group was higher than closure group. Also, Incisional
hernia in closure group was lower than non-closure group, but
none of these observations was statistically significant (Table 4).
No mortality was reported in the first 30 days.

long term com-

Non-closure of Closure of peri-

plication

peritoneum

toneum

(n=56)

(n=54)

6 (10.7)

9 (16.7)

0.363

7 (12.5)

5 (9.3)

0.586

her-

P-value (Chi-2)

(which might absorb in less than 30 days or more than 30 days
(slowly absorbable suture)) or non-absorbable. Also, the surgeon
can choose either monofilament suture or multifilament suture
[18]. There are disagreements on the type of suture and technique
of suture with which short term and long term complications
could be reduced. Most surgeons perform peritoneum closure in
laparotomy, based on their trainings and the available suture types.
If, result of studies suggest that without closure of peritoneum
no important complication might affect the patient, this method
might reduce costs and duration of surgery. It seems that the
number of RCTs conducted on peritoneum closure or non-closure
these studies were on obstetric surgeries such as hysterectomy
and caesarian, in which the overall tendency is toward peritoneum
closure. Several factors might influence rate of complications
after laparotomy surgery, some of them might be under surgeon’s

nia

Discussion
The result of this study showed that in comparison to closure
group, patients with non-closure of peritoneum had lower incident
of fever, infection and need of analgesics after the surgery. The
need for analgesics in this group was almost twice lower than
closure group, which was almost significant (P=0.062). Mean pain
intensity in the first postoperative 48 hours was significantly lower
in the non-closure group. In regard of long term complications in
patients which have remained in the study, rate of adhesion was
significantly lower in the non-closure group compared to closure
group (10.7 vs. 16.7%). On the other hand, Incisional hernia was
significantly lower in the closure group (12.5 vs. 9.3%). Midline
incision is one of the most common incisions in abdominal
surgery. Midline incision’s superiority is in debt to its better access
to abdominal content, simple dissection of abdominal layers,
better view and lesser pain after the surgery in comparison to other
techniques, such as Para median incision [14]. There are several
choices available for a surgeon to close the abdominal wall [15].
Different techniques and different types of sutures are available.
The surgeon can close the abdominal wall in accordance to its
anatomical structure and in the order that it had been sliced or
he can suture some of the layers together or not at all (such as
peritoneum) [16]. One of the possible reasons to close peritoneum
is to retain the anatomical structure of abdominal wall with
approximation of cut edges, which might result in faster healing,
lesser infection and adhesion [17]. In contrast, some of the possible
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technique, which can be interrupted or continuous. Finally the

laparotomy in abdominal surgery is not satisfactory. Also, most of

Table 4: Comparison of long term complications in study groups.

Incisional

alternative a surgeon has in how to close peritoneum is the suture
surgeon must choose the suture type, which can be absorbable

(day)

adhesion

usage, and infection risk and hospitalization length. The second

control and some might not be. Among the factors which can be
controlled by the surgeons are incision type, incision length (partly)
and duration of surgery. Of the factors which are out of surgeon’s
control, comorbidities can be named [19]. In the current study it
has been shown that in cases the surgeon given up peritoneum
closure, lesser pain observed postoperatively. Postoperative
pain is a common complaint, especially after laparotomy. Some
other studies, also, have shown that peritoneum non closure is
associated with lesser pain after the surgery. In a study by Waheed
Khan et al. [20], 60 patients undergone appendectomy from which
30 patients had peritoneum closure and 30 others operated with
non-closure method. In this study pain intensity was assessed by
VAS. Mean pain intensity and analgesic need was significantly
lower in the non-closure group in days 0 and 1 after the surgery,
which is consistent with our results. On the other hand, in another
RCT by Hugh et al. [21] in 1990, patient’s undergone elective or
emergency abdominal laparotomy was randomly allotted to
peritoneum closure with catgut continuous suture and nonclosure group. In this study there was no significant difference
between the two groups regarding narcotic usage, pain intensity
and complications. Lower pain intensity in non-closure group
might be allocated to peritoneum rich innervations and poor blood
supply. Suturing peritoneum cause tension which might disrupt its
blood supply and causes ischemic pain. It also has been shown, in
this study, infection rate in non-closure of peritoneum was lower.
As a result of peritoneal suturing, due to tissue granulation and
fat necrosis, more tissue damage will be caused, which in turn
might increase risk of infection. Although their reported results
are different, many studies have highlighted the advantage of nonclosure peritoneum in decreasing infection rate [22]. Incisional
hernia is one of the long term complications of laparotomy. Ventral
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hernia is a sign of defect in fascia and abdominal wall muscles in

effect on postoperative vital signs? A prospective randomized

a way that abdominal or extra peritoneal contents might flip out.

study. J Maternal neonatal Med. 2017;30(8):922–6.

Determination of the cause of incisional hernias in a specific patient

5.

Oguz H, Karagulle E, Turk E, Moray G. Comparison of

might be difficult, but obesity, primary defects in wound healing,

peritoneal closure techniques in laparoscopic transabdominal

multiple previous surgery, previous incisional hernia and technical

preperitoneal inguinal hernia repair: a prospective randomized

faults during wound repair are some of the factors might have

study. Hernia. 2015;19(6):879–85.

part in incisional hernia formation [23]. Incisional hernia’s incident

6.

has been reported from 2 to 20% [24]. Its incidence depends on

closure during caesarean section. J Ayub Med College

patient’s condition, surgical technique and wound characteristics.
Incisional hernia might disrupt patient’s comfort; causes pain,

Takreem A. Comparison of peritoneal closure versus nonAbbottabad. 2015;27(1):78–80.

7.

Bamigboye AA, Hofmeyr GJ. Closure versus non‐closure of

reduce his quality of life and impair his function. Supporters of

the peritoneum at caesarean section: short‐and long‐term

peritoneum closure believe that closure of this layer will improve

outcomes. Cochrane Database Sys Rev. 2014.

layer fibrosis, therefore, will decrease risk of incisional hernia.

8.

Currently, there is no evidence regarding an association between

A. Peritoneal closure during laparoscopic supracervical

closure of peritoneum and incisional hernia reduction. It should
be noted that this study faced limitations such as restriction to
elective and non-infected patients, small sample size and absence
of long term follow-up.

Eggemann H, Mitrik NA, Kabdebo O, Costa SD, Ignatov
hysterectomy. Arc Gynecol Obster. 2016;294(4):785–9.

9.

Duffy DM. Is peritoneal closure necessary? Obster Gynecol
Surv. 1994;49(12):817–22.

10. Kiykac Altinbas S, Cenksoy P, Tapisiz OL, Beydilli G, Yirci B,
Ercan Ö, et al. Parietal peritoneal closure versus non-closure

Conclusions
The results of the current study showed that peritoneum closure
after non-emergency, non-infected laparotomy failed to reduce

at caesarean section: which technique is feasible to perform?
J Maternal-Fetal Neonatal Med. 2013;26(11):1128–31.
11. de Weerd L, Kloster R, Walter C. Closure of large, complex

short term and long term complications, significantly. However,

defects

it might increase risk of infection, adhesion and pain. To confirm

myoperitoneal flap. J Reconstr Microsurg. 2013;29(3):195–8.

such results, further studies with larger sample size and longer

12. Sharami S, Roohbakhsh Z. Postoperative Pain after Cesarean

follow-up duration is needed.

after

oncologic

neurosurgery

with

a

free

Sections Delivery Leaving Peritoneum Opened vs. Closed. J
Guilan Uni Med Sci. 2003;11(44):35–8.
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