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| ABSTRACT

BACKGROUND

We wanted to evaluate the occurrence of wound dehiscence in class III and class IV
wounds, that are contaminated, with an interrupted, far-near near-far technique
(Smead Jones technique) of midline abdominal wound closure and study the
occurrence of wound dehiscence in patients requiring laparotomy having high risk /
co-morbid states.

METHODS

A total of 100 cases was selected and abdominal wound closure was done by Smead
Jones technique using polypropylene suture No. 1. The Smead Jones sutures are
double loop far-near, near-far applied to linea alba. All the patients were started on
intravenous antibiotics. The wound was managed by daily antiseptic dressings.
Postoperatively, the patients were followed up daily for 10 days and then once every
15 days up to 6 weeks to check for any disruption in suture line.

RESULTS

All patients were operated under general anaesthesia. The incision used was vertical
midline. Majority of the cases were perforation peritonitis and intestinal obstruction
(malignant or tubercular). Out of 100 patients, 76 patients had dirty wound, 10 had
contaminated and 14 patients had clean contaminated wounds. Out of 100 patients,
2 patients had wound dehiscence. Dehiscence was observed on 7th post-operative day
in one patient who was a case of perforation peritonitis due to duodenal ulcer
perforation, who presented late in emergency after four days of symptoms.
Secondary suturing was done after proper build up and was discharged on 16t post-
operative day of his index surgery.

CONCLUSIONS

From the present study, it can be concluded that the technique of closure of
contaminated and dirty wounds is an important factor in the final outcome of the
emergency laparotomy. In such cases burst abdomen can be reduced using Smead
Jones (far-near near-far) interrupted technique of midline abdomen wound closure
using non-absorbable polypropylene suture.
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BACKGROUND

Wound scar is the signature of a surgeon. Incisional wound is
the product and responsibility of the surgeon. Surgeons come
across the problem of wound infection and dehiscence day in
and day out. Disruption of abdominal incision is a serious,
sometimes catastrophic event, marring what might otherwise
have been a brilliant surgical achievement. Various
approaches have been employed in abdominal surgeries to
access the abdominal cavity. Different types of incisions can be
employed as per the type of surgery. Vertical midline incision
is the most common incision employed in emergency
laparotomies.

Abdominal wound dehiscence is a common complication
of emergency laparotomy globally, which carries with it a
substantial morbidity. In addition, there is an increase in the
cost of care, both in terms of increased hospital stay as well as
cost in managing its complications. Acute wound failure
(wound dehiscence or a burst abdomen) refers to post-
operative separation of the abdominal musculo-aponeurotic
layers. It most often develops 7 to 10 days post-operatively but
may occur any time after surgery, to more than 20 days.

Wound dehiscence can be attributed to multiple factors.! It
can be due to technical errors, like placing sutures too close to
the edge, too far apart, or under too much tension. Local
factors such as hematoma and infection can also cause burst
abdomen. Further an increase in intra-abdominal pressure
(IAP) can lead to burst abdomen or wound dehiscence.

Out of numerous etiological factors causing wound
dehiscence, the technique of closure of abdomen and the
suture material used has an important bearing on the final
outcome of the wound.?

In the past, most techniques of incision closure have used
interrupted sutures.3 The closure of laparotomy wound by
interrupted mass closure technique with polypropylene No. 1
is better closure technique with low rate of wound infection
and wound dehiscence as compared to continuous suturing
technique with same suture material.# The continuous suture
has the advantages of an evenly distributed tension across the
suture line and saves time. But it has a disadvantage that if
pulled too tightly, it causes devascularization of the joint edges
and if slack anywhere, it threatens the integrity of the whole
line of approximation. For these reasons and others,
interrupted sutures, although taking longer time to insert, are
considered favourable. Moreover, interrupted (far - near near
- far) is a tensionless suture, if loosely tied, prevents tissue
necrosis.

The modified interrupted technique (far-near near-far),
also known as Smead Jones technique, used in managing the
patients with generalized peritonitis and metastatic
abdominal tumours (complicated / high risk laparotomies) is
associated with a low incidence of serious complications like
wound dehiscence and incisional hernia formation
comparable to other techniques.5

The results of Smead Jones technique of emergency
midline closure of wound were compared with other
conventional methods in a prospective study. 90 % of the
wounds were class IV and at high risk of wound complications.
It was seen that the overall infection rate for Smead Jones
technique was the lowest (12.4 %). Wound dehiscence rate
with this technique was 3 % at the lowest as compared to other
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types of closureé. The aim of the present study was to observe
the occurrence of wound dehiscence in class III and class IV
wounds, that is contaminated and dirty wounds respectively,
with an interrupted far-near near-far technique (Smead Jones
technique) of midline abdominal wound closure and to study
the occurrence of wound dehiscence in patients requiring
laparotomy and having high risk / co-morbid states who have
more chances of wound dehiscence like malignancy,
tuberculosis, renal failure, cirrhosis or any other
immunosuppressed state.

METHODS

This study was conducted in the Department of Surgery,
Government Medical College, Jammu over a period of one year
starting from 1st November 2015 till 31st October 2016 and
included patients admitted in the emergency department. A
total number of 100 cases reported in the emergency over a
period of one year’s time were selected and abdominal wound
closure was done by Smead Jones technique.

Inclusion Criteria

1. Generalized perforation peritonitis irrespective of the
cause (class III or class IV wounds).

2. Patients undergoing laparotomy with co-morbid factors
like malignancy, tuberculosis, diabetes mellitus, renal
failure or any other immunosuppressed state.

Exclusion Criteria

1. Patients who had undergone elective laparotomy.

2. Patients who had undergone a previous laparotomy for
any other condition.

All the cases planned for this study and who needed a
laparotomy for generalized peritonitis or any other condition
were admitted in emergency for diagnostic work up including
a detailed history and clinical examination. Baseline
investigations including complete blood count, renal function
tests, serum electrolytes, blood sugar (random), blood group,
ECG, chest x-ray, ultrasonography or any other relevant
investigation were done. Patients who required laparotomy
were subjected to proper resuscitation and pre-operative
preparation before surgery was undertaken.

Under general anaesthesia, the operative field was cleaned
with 10 % povidone iodine and abdomen opened through a
midline incision and the surgical procedure was performed
according to the requirement of the underlying disease. After
dealing with the primary pathology, a thorough peritoneal
lavage was performed in all the cases. Adequate number of
drains were kept in the peritoneal cavity. A modified repair of
the midline abdominal wound was performed in all the cases
using Smead Jones (far-near near-far) interrupted technique
using polypropylene (Prolene 1 No.).

Technique of Suturing
The Smead Jones sutures (far-near near-far) are double far-
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near, near-far applied to linea alba. Suture is taken from
outside in about 1 cm away (far) from edge of linea alba, then
brought outside from the edge (near) of contralateral side
through linea alba. Suture is again brought outside in through
the edge (near) of linea alba through the ipsilateral side and
then inside out away (far) from the edge of linea alba through
the contralateral side and then tied.

All the patients were started on intravenous antibiotics.
The wound was managed by daily antiseptic dressings.
Postoperatively the patients were followed up daily for 10
days, then after a period of every 15 days up to 6 weeks to
check for any disruption in suture line.

Statistical Analysis

Results were interpreted as proportions and were written as
percentages. Analysis was performed in SPSS ver. 20.0 (IBM
Inc.) and the significance was tested at 5 % level.

RESULTS

All patients were operated in the emergency department
under general anaesthesia. The incision used was vertical
midline. Majority of the cases were perforation peritonitis and
intestinal obstruction (malignant or tubercular) (Table 1). Out
of 100 patients, 76 patients had dirty wound, 10 had
contaminated and clean contaminated in 14 patients (Table 2).

Final Diagnosis No. of Cases Percentage
Peptic ulcer perforation 52 52%
Perforated appendix 12 12%
Small gut perforation 12 12%
Large gut perforation 04 04 %
Intestinal obstruction 14 14 %
GB perforation 04 04 %
Ruptured liver abscess 02 02 %
Total 100 100 %

Table 1. Final Diagnosis of All Operated Cases (n=100)

Type of Surgery No. of Cases Percentage
Clean 0 0%
Clean contaminated 14 14 %
Contaminated 10 10 %
Dirty 76 76 %
Total 100 100 %

Table 2. Type of Surgery and Intra-Operative Findings

Wound Status No. of Patients Percentage
Dehiscence 02 2%
No dehiscence 98 98 %
Total 100 100 %

Table 3. Wound Dehiscence Rate

Out of 100 patients, 2 patients had wound dehiscence
(Table 3). Dehiscence was observed on 7t post-operative day
in one patient who was a case of perforation peritonitis due to
duodenal ulcer perforation presented late in emergency after
four days of symptoms. Secondary suturing was done after
proper build up and was discharged on 16th post-operative day
of his index surgery.

The other patient was a case of traumatic perforation of
sigmoid colon presented in emergency after 36 hours of blunt
trauma abdomen. Dehiscence was noted after 10th post-
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operative day. Secondary suturing was done after proper build
up and discharged on 24th post-operative day of her index
surgery.

DISCUSSION

A variety of abdominal closure techniques have evolved over
the years. However, wound dehiscence remains a serious
complication. In this study an attempt was made to observe
the association of wound dehiscence with the technique of
wound closure in patients having contaminated and dirty
wounds (class III and Class IV) and having comorbid
conditions associated. It was observed in the present study
that the rate of wound dehiscence was significantly reduced by
using modified interrupted technique of wound closure
(Smead Jones technique). These findings were in association
with the study done by Sivam NS, et al® who showed that
overall infection rate with Smead Jones technique was 12.4 %,
significantly less than other types of closure. Wound
dehiscence rate for Smead Jones at 3.0 % was the lowest.
Further Rahman et al, in their study found that 23.33 % cases
had abdominal wound dehiscence having acute ileal
perforation?. Patients included in the study were all the high-
risk cases prone for wound dehiscence. Modified Smead Jones
technique was used to close the laparotomy wound in which
only one patient reported partial dehiscence which was in
coherence with the present study.

Most of the studies prefer continuous suture closure over
the interrupted suture closure technique. This is firstly
because the continuous method is less time consuming and
secondly, the latter usually has tight tying which may lead to
lowered wound strength, whereas the continuous method
distributes tension equally all through the length of the wound.
Whipple and Elliot, in their study found that tying the sutures
tightly can result in tissue ischemia and necrosis.8

Poole and co-workers in their study reported greater
incidence of burst abdomen using continuous suture
technique when compared with the simple interrupted suture
or figure of eight mattress suture.® However no significant
difference was found in the rate of wound dehiscence when the
two techniques were compared in a study by Richard and
colleagues.l®  Polydioxanone (PDS), an absorbable
monofilament suture material is considered superior to both
absorbable braided and non-absorbable suture for fascial
closure as it is associated with lesser incision pain and suture
sinus formation. However, there is a cost restraint factor when
it comes to the practical use of PDS. Lastly, the technique of
wound closure has a great impact on the outcome of the
wound strength. Continuous suture technique has the
property of distributing the strain all through the length of the
wound whereas in case of an interrupted closure the tension
is usually restricted to the individual suture loop.

Despite all of these recommendations for a continuous
suture technique, we decided to use interrupted suture
technique as a primary surgical method for the closure of
midline abdominal wounds using polypropylene (Prolene).
Prolene is freely available in our hospital supply. We
considered those patients who were high risk cases for wound
dehiscence following laparotomy like having perforation
peritonitis, malignancy and simultaneously having comorbid
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conditions  like  anaemia,  diabetes, shock, and
hypoproteinaemia. In our study, out of 100 patients 52
patients were having perforation peritonitis. 2 (7.7 %) wound
dehiscence cases were noted in this group who were having a
presumptive preoperative diagnosis of perforation peritonitis
and no dehiscence was noted in other cases where laparotomy
was performed. Both the wounds were categorized as dirty
wound. This shows that intra-abdominal sepsis plays an
important role in delaying wound healing. Smith has
mentioned that infection after clean abdominal procedures is
uncommon and usually reflects either poor technique or cross
infection.!! Badar Murtaza, et al. in their study used the Smead
Jones technique of wound closure and found that® out of 36
patients using this method of wound closure, 20 (55.55 %) had
inflammatory/intra-abdominal sepsis, 8 (22.22 %) had
trauma, 7 (19.44 %) had neoplasiaand 1 (2.77 %) had vascular
aetiology. Only 1 (2.77 %) had partial wound dehiscence and
1 (2.77 %) developed incisional hernia. Wound infection was
noted in 12 (33.33 %); 4 (11.11 %) experienced pain over the
subcutaneously palpable knots and 3 (8.33 %) developed
sinus due to knots. They concluded that this modified
technique was far superior when used in patients with
generalized peritonitis and advanced malignancies as
compared to conventional closure techniques. These results
were in consistence with our study as only 2 cases of wound
dehiscence were observed in patients where Smead jones
technique was used for suture closure.

CONCLUSIONS

Wound dehiscence is attributed to many factors. These factors
are present in the patient, environment, operation theatre, and
wards. Apart from other factors, technique in closure of
contaminated and dirty wounds is important in the final
outcome of emergency laparotomy. In such cases burst
abdomen can be reduced using Smead Jones (far-near near-
far) interrupted technique of midline abdomen wound closure.

Patients should be stabilized in emergency before taking
him to the operation theatre. Adequate resuscitation including
correction of fluid and electrolyte imbalances and other
comorbidities should be addressed and corrected prior to
operation. Keeping in mind the high risk of dehiscence in high
risk laparotomies involving contaminated and dirty wounds
and its catastrophic complications, aseptic measures all
through the course of surgery should be taken. Along with the
above measures, interrupted Smead Jones technique of
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midline abdominal wound closure can play an important role
in decreasing wound dehiscence.
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