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ABSTRACT… Objectives: To compare the frequency of surgical site infection after primary
and delayed primary wound closure in dirty abdominal wounds. Study Design: Randomized
controlled trial. Duration and Setting: This study was carried out over a period of six months
from 07-02-2014 to 06-08-2014 in the department of surgery combined military hospital Quetta.
Methodology: A total of 190 patients were included in this study. wound was observed for
development of surgical site infection post operatively within seven days by the assigned
investigator who was unaware of the wound study design. surgical site infection was assessed
using Southampton wound grading. Results: Mean age of the patients was 30.89±10.38 and
32.74±9.52 in group A and B, respectively. in group-A, 73 patients (76.8%) and in group-B 66
patients (69.5%) were male while 22 patients (23.2%) of group-A and 29 patients (30.5%) in
group-B were female.in group-A surgical site infection was observed in 29 patients (30.5%)
and in group-B 12 patients (12.6%) were having surgical site infection. statistically significant
difference was found between two groups (p=0.003). Conclusion: The frequency of surgical
site infection was significantly lower after delayed primary closure of dirty wounds as compared
to primary closure.
Key words:

Dirty abdominal wounds, surgical site infection, primary and delayed primary
closure.

Article Citation: Hussain SMA, Janjua SA, Fareed A, Ahmad A, Saleem I. Surgical site
infection; Comparison of frequency after primary and delayed primary
closure in dirty abdominal wounds.. Professional Med J 2017;24(12):17701774. DOI:10.17957/TPMJ/17.4139

INRODUCTION
The abdominal wounds following surgery of a
perforated viscus are classified as dirty wounds1-6,
since these wounds are heavily contaminated by
the faeculant material and peritoneal exudates,
so risk of developing surgical site infection
(SSI) is very high with these wounds.1-3,7-9 There
are many risk factors influencing postoperative
wound infections, the method of skin closure
is an important factor amongst them.1 Delayed
primary closure (DPC) and primary closure
(PC) are two commonly used methods. Delayed
primary closure has long been advocated as the
standard method of handling such wounds.1,2
Open wounds allows free egress of purulent
wound discharge resulting in decreased risk of
bacterial colonization.
Nevertheless, even today, there is no consensus
on the optimal method of wound closure in this
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class of wounds. Recent studies performed on
dirty abdominal wound closure methods showed
no advantage of DPC in terms of decreased
wound infection compared with PC.5 While some
studies associate DPC with lower rates of SSI
(42.5 % in primary closure vs 2.7% in delayed
primary closure)3, some show that PC has low
SSI rates (9.1% in PC group vs 27.3% in DPC
group).4,8
Although many studies have been conducted
there is controversy in literature regarding
method of closure in dirty abdominal wound. A
recent systematic review and meta-analysis by
Aneel Bhangu et al9 of RCTs on the subject has
concluded that DPC may reduce the rate of SSI,
but current trials fail to provide definitive evidence
because of poor design. The rationale of this
study is to find out superior closure technique for
dirty abdominal wounds that results in decreased
www.theprofesional.com
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frequency of wound infection post operatively.
PATIENTS AND METHODS
This study was carried out over a period of
six months from 07-02-2014 to 06-08-2014 in
the Department of Surgery Combined Military
Hospital, Quetta. Permission was taken from
hospital ethical committee. Sample size (n) of 190
patients was calculated for this study by using
WHO Sample Size calculator with confidence
level of 95%, Level of significance 5% and Power
of test 95%. Patients of either sex presenting
between 15-50 years of age with dirty abdominal
wounds were included in the study. Penetrating
abdominal wounds, abdominal gun short wounds
and patients having free gas under diaphragm
detected on erect abdominal radiograph were
considered as dirty abdominal wounds. Patient
with previous laparotomy and with comorbidities
such as obese (BMI>30), jaundiced, diabetes
mellitus and immune-compromised (on steroids,
HIV, cancer) patients were excluded as these
are considered to increase the risk of wound
infection. Informed consent was taken from all the
patients. Patients meeting inclusion criteria were
admitted and underwent emergency laparotomy.
One hundred and ninety patients were randomly
distributed by draw method to two groups: group
A and group B.
Group- A underwent primary closure i.e. closure
of skin and subcutaneous tissue at the time of
surgery using prolene 2/0 without any dead
space while Group B underwent delayed primary
closure i.e. closure of skin and subcutaneous
using prolene 2/0 three days after surgery.
Skin was prepared by 4th year resident with
povidone iodine. All operations were performed
with mid line laprotomy incision. One gram of
ceftriaxone and 500 mg of metrnidiazole was
given at time of induction and continued 8 hourly
post operatively for 5 days. Peritoneal cavity was
washed with 4 liters of saline and drains were
placed from separate stab incision. Linea alba
was closed using prolene-1 suture. Duration of
surgery was also recorded from time of incision
to dressing of wound by stopwatch. Dressing with
normal saline was done in DPC group daily for
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three days after which wound was closed under
local anesthesia by same surgeon. Whereas
on 3rd postoperative day dressing of Primarily
closed wound was changed. Wound was
observed for development of SSI post operatively
within seven days by the assigned investigator
who was unaware of the study design. Surgical
site infection was assessed using Southampton
wound grading scale. Presence of redness,
swelling, discharge of serous or purulent
material from the wound was considered as SSI
(Southampton Wound Assessment Scale I and
above).
The data was analyzed by SPSS version 14.
Mean and standard deviation for the Quantitative
Variable i.e. Age was calculated. Frequency and
percentages were presented for all the categorical
variables including gender and SSI in both
groups. Chi-square test was used to compare
the frequency of SSI in two groups keeping the
significance level as P < 0.05.
Effect modifiers such as age, gender, duration
of surgery was controlled through stratification
using chi-square test keeping significance level
as P < 0.05.
RESULTS
One hundred and ninety patients were included
in this study. Group A (95 patients) underwent
primary closure and Group B (95 patients)
underwent delayed primary closure. Majority of
the patients were between 21-35 years of age
and minimum patients were < 20 years old
in both groups. Mean age of the patients was
30.89±10.38 and 32.74±9.52 in group-A and
B, respectively. In group-A, 73 patients (76.8%)
and in group-B 66 patients (69.5%) were male
while 22 patients (23.2%) of group-A and 29
patients (30.5%) in group-B were female. In
group-A surgical site infection was observed in
29 patients (30.5%) and in group-B 12 patients
(12.6%) were having surgical site infection.
Statistically significant difference was found
between two groups (P=0.003) (Table-I). Majority
of the patients were having < 2 hours duration of
surgery in both groups. Mean duration of surgery
was 2.24±0.50 hours in group-A and 2.33±0.49
www.theprofesional.com
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hours in group-B. Stratification with regards to
age, gender and duration of surgery presented
in Tables-II-IV.
Surgical site wound
infection
Yes
No
Total

Group-B Delayed primary
closure

Group-B Delayed primary
closure

Group

Group-A Primary closure

< 20
21-35
36-50
Total
χ2 = 0.865
P = 0.649
0
< 20
21-35
4
36-50
8
Total
12
χ2 = 5.160
P = 0.076
Table-II. Stratification with regards to age

13
41
29
83

Surgical site infection
Yes
No
20
53
09
13
29
66

Gender

Male
Female
Total
χ2 = 1.455
P = 0.228
Male
08
Female
04
Total
12
χ2 = 0.051
P = 0.821
Table-III. Stratification with regard to gender

58
25
83

Surgical site infection

Duration of
surgery (hrs)

8.988
0.003

Total
18
48
29
95
13
45
37
95

Total
73
22
95
66
29
95

Total

Yes

No

< 2.0

10

46

56

2.1-2.5

03

14

17

2.6-3.0

16

06

22

Total

29

66

95

< 2.0

5

45

50

2.1-2.5

2

16

18

χ2 = 24.042

Group-B Delayed primary
closure

Surgical site infection
Yes
No
7
11
13
35
09
20
29
66

Age

Group

Group-A Primary closure

=
=

Group-A (Primary closure)
Group-B (Delayed primary closure)
No.
%
No.
%
29
30.5
12
12.6
66
69.5
83
87.4
95
100.0
95
100.0
Table-I. Surgical site wound infection

Group

Group-A Primary closure

Chi square
P value

P < 0.001

2.6-3.0

5

22

27

Total

12

83

95

χ2 = 1.199

P = 0.549

Table-IV. Stratification with regard to duration of surgery (hrs)
Professional Med J 2017;24(12):1770-1774.
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DISCUSSION
Surgical site infection (SSI) following abdominal
surgery is not uncommon. When assessed
actively and prospectively, it has been found to
affect as many as 45% of patients.11 Furthermore,
without active post-discharge surveillance, up to
79% of SSI will be missed.12 Surgical site infection
confers significant morbidity, with an additional
risk of mortality.13
There are further health care–related costs
through increased hospital stay, repeated
surgery, nursing care costs, and drug treatment.14
Because of these factors, there is international
interest in reducing the rate of SSI.
Delayed primary skin closure (DPC) represents
a technique where no specialist equipment is
required. It can be used when contaminated
or dirty wounds are created, allowing the soft
tissues to drain (and preventing accumulation
of microorganisms in a confined space) before
closing the skin a few days later. It may have a
role in reducing SSI not only for civilian practice,
but also for austere, military, and developing
world practices.
Open-wound management of dirty wounds is a
practical measure that has been used for centuries15
Theodor Billroth was a proponent of open wound
management in the 1860s.16 The use of DPC
was popularized by military surgeons, where
tremendous experience in wound management
was gained during two world wars and the Korean
war. At that time DPC was performed only after
the appearance of a healthy wound, usually at
3-7 days after surgery.17 Bacterial contamination
of the wound during surgery is the major factor
responsible for the development of a subsequent
wound infection. Recently, several groups have
published updated guidelines for the choice of
appropriate prophylactic antibiotics in abdominal
surgery.18
Though surgical site infection affects all age
groups its incidence increases with age and
is seen frequently in older age group. In our
present study, maximum number of cases was
in age group 21-35 years. The age incidence in
Professional Med J 2017;24(12):1770-1774.
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the present study varied from 15 to 50 years but
maximum number of patients belonged to 21 to
35 years age group. Rao et al19, showed in their
study that SSI, incidence in doubled in the older
age group 50-70 yrs and the incidence of severe
complications is increased in both extremes of
ages i.e., <10 years and > 60 years. Both sexes
were included, male patients were predominant
in both groups who were having SSI. In primary
closure group, SSI was developed in 20 males
and 9 females (Total: 29) while in delayed primary
closure groups there were 8 males and 4 females
(Total 12) were having SSI showing a statistically
significant difference (p=0.003).
In contrast to our study, Usang et al5 advocated
that there is no advantage of DPC in terms of
decreased wound infection compared with
primary closure. Chiang et al3 demonstrated lower
rates of SSI in delayed primary closure when
compared with primary closure, these results are
comparable with our findings. Henry and Moss4
observed in their study that primary closure has
low SSI rate than delayed primary closure. A very
recent study by Mukhtar Ahmed et al20 has also
concluded significantly less incidence of SSI after
DPC for complicated appendicitis.
CONCLUSION
In conclusion, the frequency of surgical site
infection was significantly lower after delayed
primary closure of dirty wounds as compared to
primary closure.
Copyright© 20 Oct, 2017.
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