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Abstract

Wound infections continue to represent a major
medical problem, both in terms of how they affect
the outcome of surgical procedures (surgical site
infections), and for their impact on the length of
hospital stay and medical costs. Many otherwise
successful surgical operations fail because of the
development of wound infections.

A major SSI is defined as a wound that
either discharges significant quantities of pus
spontaneously or needs a secondary procedure to
drain it Wound infection predisposes the patient to
wound dehiscence. Acute wound failure is defined
as postoperative separation of the abdominal
musculoaponeurotic layers, within 30 days after
operation. Most surgical wound infections become
apparent within 7 to 10 days postoperatively.
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Objectives of the study

1. To assess local wound complication in emergency
midline laparotomy wounds with interrupted
figure of eight technique over conventional
continuous closure .

2. To Compare the operative time for interrupted
figure of eight closure and Conventional layered
closure of laparotomy wounds.

3. To determine the factors affecting wound
dehiscence.

Materials and Methods: A prospective study was
performed at Victoria hospital and Bowring and Lady
Curzon hospital , Bangalore during November 2017
- May 2019. A sample of 100 cases were considered.
Each Group consisted of 50. Group 1 underwent
Interupted figure of Eight suture technique and
Group 2 underwent continuous conventional
suturing technique.

Results: The incidence of burst abdomen in current
study was 8%. There were two burst abdomen seen in
conventional continuous closure technique and none
in the interrupted figure of eight technique group.

Conclusion: All the patients with generalized
peritonitis in emergency setting need special attention
regarding the wound closure. This newer technique
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of midline emergency laparotomy wound closure,
especially in our part of the world significantly
reduces the incidence of wound infection and wound
dehiscence.

Keywords: Wound dehiscence; Burst abdomen;
Interrupted Vs continuous suturing.

Introduction

Wound dehiscence is described as partial or
complete disruption of an abdominal wound
closure with or without protrusion and evisceration
of abdominal contents.! It refers to postoperative
separation of the abdominal musculoaponeurotic
layers.? It is among the most dreaded complications
faced by surgeons and is of great concern because
of the risk of evisceration, the need for some
form of intervention, and the possibility of repeat
dehiscence, surgical wound infection, and incisional
hernia formation.’ Incidence of wound dehiscence
is about 1-3% in patients undergoing laparotomy.
Acute wound failure may occur without warning
and evisceration makes the diagnosis Obvious.
Clinically copious amount of a clear, salmon colored
fluid 3 precedes dehiscence in 25% of patients. More
often, patients report a ripping sensation. Probing
the wound with a sterile, cotton-tipped applicator
or gloved finger may detect a partial dehiscence.
Hence, appropriate measure need to be taken while
closure of the laparotomy wound such as proper
spacing of suture, adequate depth of the bite of
fascia, achieving tension free closure.

For very high-risk patients, interrupted closure
is often the wisest choice. Alternative methods of
closure must be selected when primary closure is
not possible without undue tension.

Objectives

1. To assess local wound complication in
emergency midline laparotomy wounds with
interrupted figure of eight technique over
conventional continuous closure.

2. To Compare the operative time for
interrupted figure of eight closure and
Conventional layered closure of laparotomy

wounds.
3. To determine the factors affecting wound
dehiscence.
Materials and Methods

Study Design : Prospective.
Study Period : November 2017 - May 2019.

Study Area: Victoria hospital and Bowring and
Lady Curzon hospital, Bangalore.

Sample Size: 100 cases.

Inclusion Criteria

All adult patients giving consent to undergo
a midline laparotomy for emergency reasons
(hollow viscus perforation, stab injuries, blunt
trauma abdomen).

Exclusion Criteria
1. Severe co-morbid conditions such as severe
renal and liver disease,

2. Severe anaemia, uncontrolled diabetes,

malignancy,

3. Patient on anticancer chemotherapy or
steroids, previous laparotomy.

Age <18 yrs.
Primary peritonitis.
Patients not giving consent.
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Patients on  cancer  chemotherapy,
immunotherapy and on long term steroids.

8. Patient who has wundergone previous
laparotomy for any condition (or had an
incisional hernia or burst abdomen at
presentation.)

Procedure

After taking permission from Ethical Committee
clearance, all patients were explained about the
study in their own understandable language and
then written consent with sign was taken . They are
randomized to undergo either conventional closure
or interrupted figure of eight technique using
simple random sampling.

(a) Conventional closure: is performed using No. 1
prolene suture (polypropylene) care being taken to
place each bite 1.5-2 cm from the linea alba edge and
successive bites being 1 cm from each other. The
edges of the 44 linea alba were gently approximated
without strangulation with an attempt to keep a
suture to wound length ratio of 4:1. Each suture is
placed at 2 cm interval. Subcutaneous tissue closed
with interrupted vicryl 2-0. Skin sutured separately
with nylon 2-0.

(b) Interrupted figure of Eight: It was performed using
No. 1 Prolene suture. A large bite was taken on the
cut edge of linea alba from outside-in, 2 cm from
edge. The needle emerged on the other side from
inside-out diagonally 2 cm from the edge and 4
cm above or below the first bite. This strand was
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crossed or looped around the free end of suture and
continued outside-in, diagonally at 90- to the first
diagonal. The two ends were tied just tight enough
to approximate the edges of linea alba taking care
not to include bowel or greater omentum between
the edges. The small free end of the suture was
passed deep to the X behind linea alba and again
tied to the other end of the suture . This method of
tying four throws in front and four throws behind
the X created two X-like crosses —one on the
surface and another deep to linea alba. The central
knot allowed fixation of four arms of the X like a
pivot. The next X-suture was placed 1 cm away
(above or below) from the previous one. Thus, in a
14 cm long wound, 3 X-sutures were applied. The
suture line was then palpated for any gap with the
index finger. Any large gap permitting a finger was
closed with a simple interrupted suture.

(b)
{d)
- l S
\“--,___ __/:_;/.)
(e) el | (D) 35

Each patient is followed for 6 weeks after surgery
to determine post-operative. Complications like
wound infections, partial or complete wound
dehiscence.Wound is inspected for the presence of
infection like purulent discharge or redness. Wound
dehiscence is considered when intestine, omentum
or other viscera are seen in the abdominal wound.
At end of study data was entered in MS Excel sheet
and analysed in SPSS software with 20.0 version.

Discussion

Acute wound failure has been discussed under
various names i.e. wound dehiscence, burst
abdomen, wound disruption and evisceration.
It is a very serious complication of abdominal
surgery, with very high mortality rate and no
single cause being responsible, rather it is a multi-
factorial problem. Two basic events are seen in
wound dehiscence are decreased wound strength
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and increased collagenolysis, most commonly
due to infection®* The ideal fascial closure
should maintain tensile strength throughout the
healing process. The dynamic process of wound
healing can be divided into three phases. The first
exudative phase (days 1-4) does not provide any
holding strength to the wound. It is followed by the
proliferative phase (Days 5-20), in which the tissue
regains approximately 15-30% while up to 80% of
its original tensile strength is regained in the third
or remodelling phase (days 21 onwards). It was
demonstrated in the early 1950s that the healing
process of abdominal fascia after surgical incision
continues for 9 to 12 months.

Abdominal fascia regains only 51% to 59% of its
original tensile strength at 42 days, 70% to 80% at
120days, and 73 % to 93% by 140 days.[26] A sutured
wound bursts because either the suture breaks or its
knot slips or it cuts through the tissues. Generally
the first 2 reasons are rare, and wound dehiscence
occurs when the suture material tears through the
fascia. The strength of a particular suture material
increase as its cross-sectional diameter increases
and smaller diameter sutures are associated with a
greater likelihood of tearing through the tissue.”*
It has been shown experimentally by Jenkins that
the length of a midline laparotomy incision can
increase up to 30% in the postoperative period in
association with several factors that increase the
intra-abdominal pressure and determined that
a suture length to wound length ratio should be
4:1.29 A meta-analysis on 23 randomized trials
showed that odds of burst are reduced to half
with interrupted method of closure compared
to continuous method.” In emergency surgery,
interrupted sutures are better than continuous
method as they have “gigli saw” or “hack saw”
effect.** Various types of interrupted sutures are
described. They are Smead- Jones far and near
technique, figure of eight, Hughes technique of
double far and near horizontal mattress and the
latest interrupted X suture by Srivastava A et
al. Bucknall et al®' prospectively studied 1129
abdominal operations and demonstrated that
layered closure was associated with a significantly
higher dehiscence rate compared with mass closure
(3.81% vs. 0.76%). Similarly other studies have also
shown that mass closure have low incidence of
wound dehiscence and incisional hernia.***

Conclusion

The most significant risk factors contributing the
development of post operative abdominal wound
dehiscence.
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Old age, male sex, anaemia, malnutrition,
obesity, peritonitis, emergency  surgery,
perforation closure, resection and
anastomosis.

Midline incisions, poor suture technique,
surgeons experience and adherence to
improper aseptic precautions with potential
wound infection followed by abdominal
wound dehiscence.

Preventive measures are prophylactic
optimization = of  patients = comorbid
conditions, improving the nutritional status
of the patient, proper aseptic precautions,
optimising patients lung condition, avoiding
other straining conditions like cough and
by applying proper surgical technique with
adequate skill acquisition.

Management  of  abdominal = wound
dehiscence needs sincere attention by the
treating surgeon on early identification
wound dehiscence and effective application
of debridement techniques followed by
proper suturing techniques. Further studies
to investigate management of wound
dehiscence and innovative techniques like
VAC therapy need to be done.

In a continuous suturing cutting out of
even a single bite of tissue leads to opening
of the entire wound. This is the probable
explanation for a high prevalence of burst in
our conventional group.

Presently use of retention sutures is
controversial. Hughes far and near sutures
or Smead-Jones sutures are said to be better.
However retention sutures are used wide
worldwide even now.

Further studies are recommended on a large
scale of patients to evaluate the effectiveness
of the technique or possible modifications of
it.

In conclusion, interrupted figure of eight
suturing reduces the occurrence of burst
abdomen in high risk case.
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