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ABSTRACT

Objective: To determine the outcome of midline closure among patients undergoing laparotomy using Prolene versus
Polydiaxanone Suture (PDS).

Study Design: Quasi-experimental study.

Place and Duration of Study: Combined Military Hospital, Rawalpindi Pakistan, from Jun to Dec 2021.

Methodology: All patients over the age of 18 who had an elective abdominal laparotomy were enrolled in the study. The
patients were randomly assigned using randomization tables to one of two groups, i.e., midlines closed with Prolene (Group-
A) and with PDS suture (Group-B). At a one-month follow-up, these patients were evaluated for complications related to
abdominal incision (e.g., surgical site infection, persistent wound discomfort, and wound dehiscence).

Results: Of 140 patients, surgical site infection was observed in 30(21.4%), abdominal wound discomfort in 33(23.6%), and
wound dehiscence in 2(1.4%) patients. Surgical site infection was found significantly higher in Prolene group as compared to
PDS group, i.e., 20(28.6%) and 10(14.3%) respectively (p-value 0.039). Abdominal wound discomfort was also found
significantly higher in Group-A as compared to Group-B, i.e., 22(31.4%) and 11(15.7 %) respectively (p-value 0.029).
Conclusion: The outcome of midline closure using Polydiaxanone Suture (PDS) was found better compared to Prolene among

patients having elective laparotomy.
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INTRODUCTION

Exploratory laparotomy is still one of the most
widely used surgical procedures.’? As a result, the
thorough and safe closure of a laparotomy incision is
critical to reducing postoperative morbidity.2? This, in
turn, may result in an earlier discharge from the
hospital, an earlier return to activities, and the
possibility to save the overall cost of the treatment.

In abdominal surgery, a midline incision is
routinely employed. Because most structures do not
cross the midline, it allows for relatively rapid and
wide access to the abdominal cavity while causing
minimum injury to muscles, nerves, and blood
supply.L45

Techniques for closing the midline abdominal
incision have evolved over time as we have gained a
greater understanding of the physiology and
engineering of abdominal wall closure, as well as
advancements in surgical suture materials. The perfect
wound closure offers strength as well as a barrier
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against infection. Closure should be rapid, efficient,
conducted without tension/ischemia, pleasant for the
patient, technically simpler for the surgeon, and
aesthetically pleasing to attain that aim. As a result,
wound closure principles should be followed.®

To enable an appropriate closure of the fascia and
consequently the abdominal wall, a wide range of
suture materials and needles have been created.¢
Because of these characteristics, abdominal incision
closure is still a hotly debated topic.

Complications resulting from abdominal fascial
closure are highly prevalent, particularly in resource-
constrained nations such as Pakistan.”8 As a result, it
was critical to comprehend the procedures and
challenges involved with fascial closure. The purpose
of this study was to compare the results of midline
closure with Prolene versus Polydiaxanone Suture
(PDS) suture in patients having laparotomy at a
military tertiary care facility in Rawalpindi, Pakistan.

METHODOLOGY
This Quasi-experimental study was carried out at

Combined Military Hospital, Rawalpindi Pakistan,
from June to December 2021. Prior to conducting the
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study, all ethical considerations were addressed, and
approval from the Institutional Ethical Review Board
was obtained.

Inclusion Criteria: Patients of either gender over the
age of 18 who had an elective abdominal laparotomy
were enrolled.

Exclusion Criteria: Patients who had previous
abdominal incisions, were operated by Pfannenstiel
incision, had advanced inoperable malignancies or
patients who were lost to follow up were excluded.

Epi Info calculator was used for the estimation of
sample size, taking percentage of surgical site
infection in PDS group as 23.2%, and infection in
Prolene group as 45.5%.° The total estimated sample
size came out to be 140, i.e., 70 in each group.

Patients were recruited from the surgical, liver
transplant/vascular surgery/thoracic surgery, and
gynecology wards. Written informed consent was
taken from each patient. Laparotomy was described as
abdominal visceral exposure surgery performed
through an abdominal incision. The patients were
randomly assigned using randomization tables to one
of two groups, i.e., A or B. Patients in study Group-A
had their midlines closed with Prolene, whereas
patients in Group-B had their midlines closed with
PDS suture, which can be seen in Figure.
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Figure: Patient Flow Diagram (n=140)

Age, gender, diagnosis, type of case, BMI, and
operating method were among the data collected for
the study.

Relevant clinical, radiological, and laboratory
examinations were carried out to establish fitness for
surgery. Single-dose cephalosporin, gentamicin, and
metronidazole were administered as pre-operative
antibiotic prophylaxis at the time of anesthesia
induction. All patients were given general anesthesia

and had an exploratory laparotomy through a midline
incision. The surgeries were carried out by a skilled
surgeon. The type of surgery performed, and the
suture material utilized were all recorded in operation
notes. Patients were maintained nil per oral until bowl
sounds returned, at which point nasogastric tubes
were withdrawn based on the volume of nasogastric
tube drainage. At a one-month follow-up, these
patients were evaluated for complications related to
abdominal incision (e.g., surgical site infection,
persistent wound discomfort, and wound dehiscence).
Purulent discharge from the surgical site, or serous
discharge if it exhibits any growth on culture, was
defined as a surgical site infection up to one month
following surgery. Wound discomfort was defined as
pain that caused any level of activity restriction for
more than one month. Wound dehiscence, on the
other hand, was defined as the partial or total
dehiscence of an abdominal wound, accompanied by
the protrusion of intra-abdominal contents.

Data was analysed using Statistical Package for
Social Sciences (SPSS) version 24. For quantitative
variables, mean and standard deviation were used,
while for qualitative variables, frequencies and
percentages were computed. The mean difference in
age, weight, height, BMI, and duration of surgery was
compared across groups using independent sample t-
test, whereas association of qualitative variables like
gender and operative procedure with groups, as well
as association of surgical site infection, persistent
abdominal pain, and wound dehiscence with
independent variables were compared using Chi-
square test. A p-value of <0.05 was considered
significant.

RESULTS

Of 140 patients, the mean age was 55.14+8.80
years. There were 59(42.1%) patients under 55 years
and 81(57.9%) over 55 years of age. Majority of the
patients were males, i.e., 109(77.9%). General surgery
was the most common surgical procedure performed
in  62(44.3%)  patients, followed by liver
transplant/vascular surgery/thoracic surgery in
55(39.3%) and gynecological surgery in 23(16.4%)
patients. Age was found significantly higher among
patients who were in Prolene group (Group-A) than
that of those who were in PDS group (Group-B), i.e.,
58.35+5.64 years and 51.92+10.15 years respectively
(p<0.001). However, duration of surgery was
significantly higher in Group-B as compared to
Group-A, i.e., 4.14+0.67 and 3.6210.68, p-value <0.001.
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Furthermore, a significant difference of gender
(p=0.025) and operative procedure (p<0.001) was
observed in between both groups (Table-I).

Table-I: Demographic Characteristics of Participants (n=140)

Study Groups

Variables Total G(l;:):%-)A G(lr‘::;%-)B

MeantSD | MeantSD | MeanSD | p-value
Age (years) 55.14+8.80 | 58.35+5.64 | 51.92+10.15 | <0.001
Weight (kg) 60.07+5.11 | 60.01£5.11 | 60.14+5.14 | 0.869
Height (m) 1.54+0.06 | 1.53+0.05 1.54+0.06 | 0.910
BMI (kg/m?2) 27.2144.99 | 27.0945.02 | 27.34+5.01 | 0.771
Duration of surgery (hours) | 3.89+0.72 | 3.62+0.68 4.14+0.67 | <0.001

Total n(%) n(%) p-value

Gender
Males 109 49(45.0) 60(55.0) 0.025
Females 31 21(67.7) 10(32.3) )
Operative Procedure
General Surgery 62 23(37.1) 39(62.9)
Liver transplant/Vascular
surgery/ Tlll)oracic surgery 5 40(727) 15(27.3) <0.001
Gynecology 23 7(30.4) 16(69.6)

Thirty (21.4%) patients reported surgical site
infection, 33(23.6%) with abdominal wound
discomfort, whereas only 2(1.4%) experienced wound
dehiscence.

Surgical site infection was found significantly
higher in Prolene group as compared to PDS group,
ie, 20(28.6%) and 10(14.3%) respectively (p=0.039).
Abdominal wound discomfort was also found
significantly higher in Prolene group as compared to
PDS group, i.e., 22(31.4%) and 11(15.7%) respectively
(p=0.029), which can be seen in Table-II.

Table-II: Comparison of Post-Operative Complications of Participants
(n=140)

. q Abdominal
i Wound
Discomfort
Yes No p- Yes No p-
(n=30) | (n=110) |value | (n=42) | (n=98) |value
Group
A 20(28.6) | 50(71.4) 22(31.4) [48(68.6)
B 10(14.3) | 60(85.7) 0.089 11(15.7) |59(84.3) 0.029
Age (years)
<55 13(22.0) | 46(78.0) 10(16.9) [49(83.1)
>55 17(21.0) | 64(79.0) 0882 23(28.4) [58(71.6) 0115
Gender
Males 20(18.3) | 89(81.7) 0.09% 27(24.8)(82(75.2) 0531
Females 10(32.3) | 21(67.7) 6(19.4) |25(80.6)
BMI (kg/m2)
<25 16(25.4) | 47(74.6) 17(27.0)[46(73.0)
>25 14(18.2) | 63(81.8) 0301 16(20.8)[61(79.2) 0389

Operative Procedure
General Surgery

Liver transplant/Vascular
surgery/ Thoracic surgery

10(16.1) | 52(83.9) 10(16.1)]52(83.9)
15(27.3) | 40(72.7) | 0.341 |17(30.9)|38(69.1)| 0.133

Gynecology 5(21.7) | 18(78.3) 6(26.1) 117(73.9)
Duration of surgery (minutes)

<4 25(22.5) | 86(77.5) 28(25.2) [83(74.8)

>4 5(17.2) | 24(82.8) 0587 5(17.2) |24(82.8) 0367

BMI: Body Mass Index, SSI: Surgical Site Infection

The findings of the culture report showed that
out of 30 patients with surgical site infection, majority
presented with Escherichia coli, i.e., 9(6.4%), followed
by Escherichia coli with Klebsiella Pneumoniae
5(3.6%), Methicillin Resistant Staphylococcus Aureus
4(2.9%), enterococcus species 3(2.1%), Klebsiella
Pneumoniae  2(1.4%), Escherichia Coli  with
Enterococcus species 2(1.4%), Staphylococcus Aureus
2(1.4%), Klebsiella Pneumoniae with Pseudomonas
Aeruginosa 2(1.4%), while one 1 patient presented
with Klebsiella Pneumoniae with Enterococcus
species. The detailed results are shown in detail in
Table-III

Table-III: Bacterial Culture Report of Patients with Surgical Site Infection
(n=30)

Total |Group-A |Group-B
n(%) n(%) n(%)
Escherichia Coli 9(6.4) | 7(77.8) | 2(22.2)
Escherichia Coli + Klebsiella Pneumoniae 5(3.6) 2(40.0) | 3(60.0)
Methicillin-resistant Staphylococcus aureus 4(2.9) 2(50.0) | 2(50.0)
Enterococcus Species 3(2.1) 2(66.7) | 1(33.3)
Klebsiella Pneumoniae 2(1.4) 2(100) 0(0)
Escherichia Coli + Enterococcus Species 2(1.4) 2(100) 0(0)

2

2

i

Staphylococcus Aureus 1.4) 2(100) 0(0)
Kilebsiella Pneumoniae + Pseudomonas Aeruginosa 1.4) 0(0) 2(100)
Kilebsiella Pneumoniae + Enterococcus Species 0.7) 1(100) 0(0)

DISCUSSION

Surgeons have been continuously striving to
overcome postoperative complications associated with
midline closure tin patients undergoing laparotomy
using newer techniques and newer suture materials.115

According to the current study, surgical site
infection was the most common complication
observed in 21.4% patients, abdominal wound
discomfort in 23.6%, and wound dehiscence in 1.4%
patients. Somewhat similar findings were reported
in previous studies conducted by Pai et al., and Talpur
et al.>1¢ However, Pandey et al., in their study reported
a higher wound dehiscence, which they attributed to
patient-related factors or health care setting associated
factors.’” Patient related clinical factors include poor
general condition of the patient at presentation, prior
mismanagement by the health care providers,
presence of complications such as septicemia and
fluid, electrolyte derangements. A lack of knowledge,
negligence of health, and poverty could also be the
reason for higher rate of wound dehiscence.

Sajid et al, in their systematic review, also
reported that PDS and Prolene are equally effective for
the closure of abdominal fascia following laparotomy.
However, the author suggested further studies to
evaluate the cost-effectiveness and assessment of
health related quality of life.®
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The findings of the current study revealed that all
post-operative complications such as surgical site
infection and abdominal wound discomfort were
found significantly higher in Prolene group as
compared to PDS group. Contrary to the current study
findings, Pai et al., reported no statistically significant
difference among patients in whom Prolene or PDS for
performed.® The author stated that even in late post-
operative complications, no significant difference was
observed, suggesting either of the two suture materials
could be used in elective midline laparotomies.

As per the current study findings, culture report
showed amongst patients with surgical site infection,
majority of the patients presented had Escherichia Coli
followed by Escherichia Coli along with Enterococcus
species, and Escherichia Coli along with Klebsiella
Pneumoniae. This matched findings of a previous
study as in which Escherichia Coli was the most
common organism reported in the culture report.?

LIMITATION OF STUDY

The current study has certain limitations. First, the
advanced statistical analysis such as binary logistic
regression could not be performed as majority of the
variables found statistically non-significant. Secondly,
though operative procedure performed was reported in the
current study, however, particular indication for the surgery
was not noted. Thirdly, the follow-up time period of the
study was less, due to which other post-operative
complications such as incisional hernia could not be
observed.

CONCLUSION

The outcome of midline closure using Polydiaxanone
Suture (PDS) was found better compared to Prolene among
patients having elective laparotomy.
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