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Abstract: Introduction: The incidence of surgical site infection increases with the degree of abdominal contamination.
Previous studied claimed the effectiveness of putting a negative suction drain in the subcutaneous space in prevention of wound
infection and wound dehiscence in patients of peritonitis. Aim was to study the effect of drainage of preperitoneal space in
postoperative wound infection. Patients and Methods: A total of 200 patients with secondary peritonitis due to perforated
appendicitis, perforated duodenal ulcers and traumatic bowel injuries were divided into main two groups; group A; wound
closure with preperitoneal submuscular suction drainage and group B; wound closure without drain. End Points: The end points
of the study were wound infection and time off from work. Results: The overall rates of wound infection in were 19% and 24% in
group A and B respectively. Therefore the mean total hospital stay in both groups was 8.48 ±3 and 14.76±4.41days respectively.
In the other hand, the mean time to return work after being discharged from the hospital was 8.5 ± 1.13 in group A and 8.59 ± 1.1
in of group B. The mean time off from work was 16.98 ± 4.13 days in group A and 23.38 ± 5.51 days in group B. Conclusion:
Incidence of surgical site infection is high in case of complicated appendicitis and has its direct effect on the extent of hospital
stay and time off from work and those with drainage of preperitoneal space showed more time of hospital stay and more time off
from work.
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1. Introduction
Peritonitis is classified into primary, secondary and tertiary
peritonitis. Secondary and tertiary peritonitis are associated
with higher morbidity with mortality rates[1]. The procedure
used to treat the infection depends on the anatomical site of
infection, the degree of peritoneal inflammation, the
generalized septic response, the patient’s underlying condition,
and the available resources of the treatment center [2].
Post-operative peritonitis can be a life-threatening
complication of abdominal surgery associated with high rates
of organ failure and mortality [3,4]. The incidence of surgical
site infection (SSI) increases with the degree of contamination.
SSI may be expected if the wound is closed in the setting of
gross abdominal contamination. The employment of
perioperative, systemic antibiotics; wound-protector devices;
and lavage of the wound at the end of therapy do not reliably
prevent this complication. These wounds should be left open
and should be treated with wet-to-dry dressing changes

several times a day, or VAC dressing should be applied [5,6 ].
Likewise drainage following appendicectomy is usually
determined by whether the underlying appendicitis is
simple/complicated and largely determined by the surgeons’
belief [7,8]. Previous studied claimed the effectiveness of
putting a negative suction drain in the subcutaneous space in
prevention of wound infection and wound dehiscence in
patients of peritonitis [9,10].
Preperitoneal space is the space between the peritoneum
and transversalis fascia. Bogros (1786-1825) described a
triangular space in the iliac region between the iliac fascia,
transversalis fascia, and parietal peritoneum. In the modern
concept, this space lies between the peritoneum and posterior
lamina of the transversalis fascia. In 1858, Retzius described
the homonymous space, situated anterior and lateral to the
urinary bladder (prevesical space). In 1975, Fowler reported
that the preperitoneal fascia of the groin is distinct from the
transversalis fascia [11]. Aim was to study the effect of
drainage of preperitoneal space in postoperative wound
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infection.

cause, the wound was closed without insertion of drain in the
preperitoneal space.{Figure3}

2. Patients and Methods
A total of 200 patients with secondary peritonitis due to
perforated appendicitis, perforated duodenal ulcers and
traumatic bowel injuries were divided into main two groups;
group A; wound closure with preperitoneal submuscular
suction drainage and group B; wound closure without drain.
2.1. Surgical Teams & Study Sites
Operations were performed in department of general and
gastroenterology surgery, Crimean medical academy named
after S.I. Georgievsky, Crimean federal university named after
V.I. Vernadsk , Russia and in Port-Fouad general hospital,
Port-Fouad, Port-Said, Egypt .

Figure 1. An operative photograph showing grossly inflamed appendix with
evidence of localized peritonitis [A] and perforated appendicitis at the base
[B].

2.2. Randomization
Randomization was performed prior to study
commencement as follows: Opaque envelopes were numbered
sequentially from 1 to 200. A computer-generated table of
random numbers was used for group assignment; if the last
digit of the random number was from 0 to 4, assignment was
to Group A{wound closure with preperitoneal submuscular
suction drainage}, and if the last digit was from 5 to 9,
assignment was to Group B{wound closure without
drain}.The assignments were then placed into the opaque
envelopes and the envelopes sealed. As eligible participants
were entered into the trial, these envelopes were opened in
sequential order to give each patient his or her random group
assignment. The envelopes were opened by the operating
surgeon after patient consent and just prior to surgery.

Figure 2. A postoperative photograph showing drain in position [A,B] and
the site of drain after being removed [C].

2.3. Ethical Consideration
Written consents were obtained from all patients before the
study. The steps of both operative interferences were
explained to all patients. The local ethics committee had
approved all operative procedures. Ethical approval for this
study was granted by the ethical review committee under
supervision of department of general and gastroenterology
surgery, Crimean medical academy named after S.I.
Georgievsky, Crimean federal university named after V.I.
Vernadsk , Russia
2.4. Operative Technique
Complicated appendicitis was observed in all patients and
confirmed by gross examination of the surgical team as well as
pathological study.{Figure1}
Group A : wound closure with preperitoneal submuscular
suction drainage:
After completion of the operative steps for the primary
cause, the preperitoneal space was drained using suction drain
of 20 French gouges.{Figure2}
Group B: Wound closure without drain:
After completion of the operative steps for the primary

Figure 3. A postoperative photograph showing healed wound without drain.

2.5. End Points
The end points of the study were wound infection and time
off from work. Postoperative wound infection is classified as
superficial involving skin and subcutaneous tissues, deep
involving deeper tissues down to the preperitoneal plane and
the intraperitoneal infection involving organs and any
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peritoneal compartment [12]. Time off from work is defined as
the number of days between the day of surgery and the first
day a patient returned to work [13].
2.6. Statistical Analysis

3. Results
There was no statistical difference between both groups
regarding their demographic data such as age, sex, special
habits and body mass index [BMI] as shown in table1.
Table 1. Showing subdivision of both groups regarding age and body mass
index.

Age
Sex
BMI

and 24% in group A and B respectively. Table 2 showed the
distribution of wound infection patterns in both groups within
significant distribution.
Table 2. Showing the levels of wound infections in both groups

The statistical tests were run on a compatible personal
computer using the Statistical Package for Social Scientists
(SPSS) for windows15. The values were expressed as means ±
standard errors of deviation. The mean values of the groups
were compared by one-way analysis of variance (ANOVA)
and paired comparisons of the groups were done using the
paired student t test. P<0.05 was considered significant.

Age < 30{15-----29}
Age>30{30-----48}
Male
Female
BMI < 25{22---24.9}
BMI < 30{25---29.9}
BMI > 30{30---34.9}
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GroupA
N = 68
N = 32
N = 58
N = 42
N = 26
N = 64
N = 10

GroupB
N = 66
N = 34
N = 53
N = 47
N = 22
N = 54
N = 24

Pvalue

P≥0.05

Figure 4. A postoperative photograph showing wound infection and aedema
of the surrounding skin [A] and open wound drainage [B].

Superficial
Deep
Intraperitoneal
Total

Group A
12
7
0
19(19%)

Group B
13
10
2
25(25%)

P value
≥0.05

Deep parietal wound infection was treated by intravenous
antibiotic injection and ultrasound-guided aspiration or open
drainage if US-guided aspiration failed.
The mean time taken in days for managing the deep wound
infections was 4.86±1.57days ranging from 3-7days in group
A and in group B was 5.2±1.47 days ranging from 3-7 days.
Intraperitoneal infection was observed in two cases only as
localized right iliac fossa and pelvic abscesses in group B
treated by reoperation for the1st case and percutaneous
aspiration for the pelvic abscess. The time taken for these
maneuvers was 7 and 5 days respectively with mean value as
6±1.4 days. Therefore the mean total time spent to treat the
postoperative wound infection was 4.86±1.57 days in group A
and 11.2±2.87days in group B{P≤0.0001, df=15}.
The mean hospital stay for the primary surgical interference
in group A was 3.62±1.49 days and in group B was 3.56±1.54
days. Therefore, the mean total hospital stay in both groups
was 8.48±3 and 14.76±4.41 days respectively {P≤0.0001,
df=198}.In the other hand, the mean time to return work after
being discharged from the hospital was 8.5±1.13 ranged from
7 to10 days in patients of group A and 8.59±1.1 ranged from 7
to10 days in patients of group B. The mean time off from work
was calculated as the sum of the mean time of total hospital
stay plus the mean time to return work after being discharged.
Therefore, the mean time off from work was16.98±4.13 days
in group A and 23.38±5.51days in group B{P≤0.0001,
df=198}.

4. Discussion

Acute appendicitis is still the commonest abdominal
surgical emergency and is known to be the disease of the
younger age groups with only 5-10% of cases occurring in
the elderly population [9,14]. In agreement with these studies,
age of our patients in both groups showed that more than 70%
of them were below the age of 32 years. The mean operative
time in previous studies was 60 minutes ranging from 45-75
minutes [15,16]and our data came in concordance with these
figures.
Figure 5. A postoperative photograph showing superficial wound infection in
Abdominal surgeries have a higher rate of surgical site
group A patients with drain in position [A,B].
infections that contributing to increased morbidity and
The mean operative time in both groups was the same 62.9
mortality and costs for hospitalization [17]. Increased
± 11.1; ranging from 45–80 minutes as no time was taken for
morbidity and mortality are associated with surgical site
insertion of the drains in the preperitoneal space. We observed
infections ranging from wound discharge associated with
that the patterns of wound infection in our patients were
superficial skin infection to life-threatening conditions such
superficial, deep and intraperitoneal. {Figure4,5}
as severe sepsis [18]. The wound classification system
The overall rates of wound infection in both groups were 19% categorizes all surgeries into: clean, clean/contaminated,
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contaminated, and dirty, with estimated postoperative rates of
surgical site infection being 1%-5%, 3%-11%,
11%, 10%-17%, and
over 27%, respectively [19] and may be as many as 40% of
dirty such as perforated appendicitis [20]. In the present study,
our data came parallel to these data where our case presented
with complicated appendicitis with reported overall
postoperative rates of surgical site infection 19% and 25% in
both groups. Suction drainage of the preperitoneal space
actually seemed to affect postoperative rates of surgical site
infection specially the deep and the intraperitoneal
subdivisions. Postoperative intra-abdominal
abdominal abscesses were
noted only in patients without drainage of the preperitoneal
space with comparable rates as published in literatures
[21,22].
The impact of surgical site infection on the extent of
hospital stay and time off from work was extensively studied.
Many studies reported that surgical site infection can increase
hospital stay [23,24]. More time was taken for conservative
measures using antibiotic injection and wound care [25] or
wound drainage whether by open technique or percutaneous
maneuvers [26-28]. In our patients, we observed that surgical
site infection had direct effect on the extent of hospital stay
and time off from work and those with drainage of
preperitoneal space showed more time of hospital stay and
more time off from work.

5. Conclusion
Incidence of surgical site infection is high in case of
complicated appendicitis and has its direct effect on the extent
of hospital stay and time off from work and those with
drainage of preperitoneal space showed more time of hospital
stay and more time off from work.
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