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ABSTRACT
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Conclusion:
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To compare the mean ASEPSIS wound scores in single-layer versus
double-layer closure of below-knee saphenectomy wound at 5 postoperative
day in coronary artery bypass graft surgery patients.

This randomized controlled trial was conducted at Department of
Cardiac Surgery, Dow University of Health Sciences and Civil Hospital Karachi
from January to June 2017. Patients of either gender with age of 50-60 years
having multi-vessel coronary artery disease undergoing elective, isolated CABG
with ejection fraction greater than 40% and controlled diabetes and hypertension
for more than 5 years were included in the study . Patients were randomly
assigned to two groups (Single layer closure and Double layer closure). Wounds
were examined and scored (using ASEPSIS scoring system) by consultant on 5
postoperative day.

A total of 80 patients were included in the study . Patients were divided in
two groups (S= Single layer closure and D= Double layer closure ) having 40
patients each. The mean age was 54.9 3.31 years. About 77.5% of patients
were males. Mean ASEPSIS score in group S was 3.10 1.02 while in group D
was 5.68 1.30 (p < 0.05).

Compared with double-layer, single-layered technique has lower
mean ASEPSIS score in saphenectomy wounds of CABG surgery patients and
hence is more suitable modality of saphenectomy wound closure.

Saphenectomy, wound closure, coronary artery bypass graft
surgery (CABG).
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INTRODUCTION

METHODOLOGY

Coronary artery bypass graft (CABG) surgery is the gold
standard for the treatment for coronary artery disease. The
great saphenous vein is the most commonly used conduit. It
may be harvested from either the ankle (below-knee) or the
thigh (above-knee), with the preference of below-knee
approach since it is associated with lower wound infection
rates as compared to the above-knee technique.

Wound infection is an important concern after saphenous
vein harvest in CABG surgery and increases the hospital
length of stay, hospital costs and reduces the quality of life.
With the below-knee approach the incidence of wound
infection is 11%. There are two methods of saphenectomy
wound closure; Single layer and double layer techniques.
Conflicting results have been demonstrated in the literature
with both these techniques. Traditionally, double-layer
technique has been utilized in the approximation of
saphenous vein harvest wound. The rationale behind this
strategy is the elimination of dead space, which in turn,
prevents hematoma formation and exudates. Proponents
of this conventional double layered wound closure technique
demonstrated significantly lower wound infection rates (i.e.
1.7%). On the contrary, opponents of double layered-
closure of saphenectomy highlighted substantial skin edge
necrosis with resultant wound infection and favored single-
layered closure technique. A study demonstrated that
mean ASEPSIS wound infection score was reduced from
9.467 5.32 in double-layer closure to 4.038 8.93 with
single-layer closure after saphenous vein harvest
(p=0.001).

Therefore, our study was designed to compare the mean
ASEPSIS wound scores in the single-layer versus double-
layer closure of below-knee saphenectomy wound in CABG
surgery patients. This evidence based evaluation of the two
methods will be helpful in establishment of suitable modality
of saphenectomy wound closure.

We conducted a randomized controlled trial at the
Department of Cardiac Surgery, Dow University of Health
Sciences and Civil Hospital Karachi. The duration of the
study was six-months from January to June 2017.

The sample size was calculated by using Sisa home–sample
size calculator using 80% power of test and 95% confidence
interval. Non probability consecutive sampling technique
was utilized.

Patients of either gender with age of 50-60 years having
multi-vessel coronary artery disease undergoing elective,
isolated CABG with ejection fraction greater than 40% and
controlled diabetes and hypertension for more than 5 years

were included in the study . Similarly patients with lower limb
varicosities, deep leg vein thrombosis, previous lower leg
surgery (knee joint, fracture fixation), peripheral vascular
disease, re-do CABG surgery, in whom above knee
saphenous vein harvesting was required, with co-
morbidities (end stage renal disease on dialysis and
congestive cardiac failure with pedal edema) and morbid

obesity with body mass index > 34 kg/m were excluded.

Informed consent was taken from all patients who
underwent CABG surgery. The patients were randomly
assigned into two groups (S= Single layer closure and D=
double layer closure). Once admitted, detailed history,
physical examination and relevant investigations were
carried out.

Invasive and non-invasive monitoring was done in operation
theatre and 1gm of intravenous Ceftriaxone at the time of
induction of anesthesia was given and continued
postoperatively at 12-hourly interval for 5-days. Below-knee
saphenous vein was harvested by using longitudinal incision
starting 3cm superior and anterior to medial malleolus
extending up to the upper border of patella. The great
saphenous vein was exposed and care was taken to prevent
flap formation. After harvesting the saphenous vein
hemostasis was done. Then wounds of group S patients
were closed by subcuticular skin sutures using 3/0 vicryl
(rapide) over suction drain (single-layer closure). Double-
layer closure was carried out in group D patients with
approximation of subcutaneous fat tissue followed by skin
(subcuticular suture using 3/0 vicrl) without suction
drainage. The leg incisions were closed before reversal of
anticoagulation. CABG was performed on-pump with

moderate hypothermia (30 C) and with antegrade cold
cardioplegia.. Saphenous vein harvest and wound closure
were done by a consultant cardiac surgeon. After wound
closure, sterile dressing was applied and leg wrapped with
elastic crepe bandage for 48 hours in both groups. Drain was
removed after 48. Wounds were examined and scored using

ASEPSIS scoring system by a consultant on 5
postoperative day (Table 1).

a. Scored for 5 of the first 7 days only.

The software program SPSS for Windows (version 17) was
utilized for statistical analyses. Frequencies and percentages
were used to summarize categorical variables like gender
distribution, coronary vessel disease and co-morbidities.
Mean standard deviation (SD) were computed for
numerical variables like age distribution and wound scoring.
Unpaired student t-test was applied to compare the mean
ASEPSIS wound scores in both groups. The p-value of less
than 0.05 was taken as significant. Stratification of data was
done for age, gender, co-morbidities and coronary vessel
disease.
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RESULTS

About 80 patients who underwent CABG were selected. The

age range of patients was between 50 to 60 years with mean

age of 54.9±3.31 years. Mean ages in two groups (S and D)

were 55.28±3.30 and 54.58±3.32 years respectively

(Table 2). Out of 80 patients, 62 (77.5%) were males and 18

(22.5%) were females. Fifty nine (73.8%) patients had 3

vessel disease and 21 (26.3%) had 2 vessel disease. About

46 (73.75%) patients had comorbidities with diabetes

mellitus (DM) in 29 (36.3%) patients and hypertension

(HTN) in 30(37.5%) patients (Figure 1 and 2).

156

Table 1: Asepsis Scoring
19

CRITERION POINTS

No Additional treatment
Additional treatment

� Antibiotics for wound infection

� Drainage of pus under local anesthesia

� Debridement of wound under general anesthesia

Serous dischargea

Erythemaa

Purulent exudatea

Separation of deep tissuesa

Isolation of bacteria from the wound
Stay as in-patient prolonged over 14 days as result of wound infection

0

10
5

10

Daily 0-5
Daily 0-5
Daily 0-10
Daily 0-10

10
5

Table 2: Age Distribution in Study Population (n=80)

Age of patients
(years)

Group S
(Single layer closure)

Group D
(Double layer closure)

Total

(n = 40) % (n = 40) % (n =80) %

50-55 20 50 23 57.5 43 53.8

56-60 20 50 17 42.5 37 46.3

Figure 1: Comorbidities in Study Population (n=80)

Figure 2: Comorbids Distribution in Groups S and D (n=80)
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Wound characteristics are shown in table 3. Mean ASEPSIS

score on the 5 postoperative day in coronary artery bypass

graft surgery patients was 3.10± 1.02 in group S and

5.68± 1.30 in group D (Table 4). In group S the ASEPSIS

wound score was significantly lower than group D (p<

0.05). Stratification with regards to age, gender, number of

diseased coronary vessels and comorbidities are shown in

table 5. In the 50 to 55 year age group the mean ASEPSIS

score for Group S was 3.80 1.61 and Group D was 4.01

2.29, (p>0.05). In the 56 to 60 year age group the mean

ASEPSIS score for Group S was 3.40 2.06 and Group D

was 6.41 1.18, with the difference being significant (p<

0.05). In male patients the mean ASEPSIS score in Group S

was 3.93 1.91 and Group D was 4.43 2.35 (p>0.05).

In female patients the mean ASEPSIS score in Group S was

4.00 1.31 and Group D was 7.00 1.24 (p< 0.05). In

patients with two vessel disease the mean ASEPSIS score in

Group S was 3.78 2.15 and Group D was 4.27 3.12

(>0.05). In patients with three vessel disease the mean

ASEPSIS score in Group S was 2.39 1.21 and Group D

was 5.19 1.34 (p< 0.05). In patients with diabetes

mellitus the mean ASEPSIS score in Group S was 4.53

1.12and Group D was 7.36 1.59 (p< 0.05). In patients

with hypertension the mean ASEPSIS score in Group S was

3.01 1.32 and Group D was 5.96 1.45 (p< 0.05). In

patients with no comorbidities the mean ASEPSIS score in

Group S was 4.20 2.31 and Group D was 3.89 2.07

(p> 0.05).

In patients with hypertension the mean ASEPSIS score in

Group S was 3.01 1.32 and Group D was 5.96 1.45

(p< 0.05). In patients with no comorbidities the mean

ASEPSIS score in Group S was 4.20 2.31 and Group D

was 3.89 2.07 (p> 0.05).
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Table 3: ASEPSIS Wound Scoring

Wound Characteristics 0 <20% 20 -39% 40 -59% 60 -79% >80%

Serous discharge 0 1 2 3 4 5

Erythema 0 1 2 3 4 5

Purulent exudates 0 2 4 6 8 10

Separation of deep tissues 0 2 4 6 8 10

Serous and purulent exudates
<20%   = Discharge from less than 1/5th (less than 20%) area of wound length
20-39%= Discharge from >1/5th but < 2/5th (i.e. 20-39%) area of wound length
40-59%= Discharge from >2/5th but < 3/5th (i.e. 40-59%) area of wound length
60-79%= Discharge from >3/5th but < 4/5th (i.e. 60-79%) area of wound length
>80%   = Discharge from >4/5th (i.e. >80%) area of wound length/ complete disruption of wound

Table 4: Mean Asepsis Score in Two Groups (n=80)

Group S (Single layer closure)
(n=40)

Group D (Double layer closure)
(n=40)

Mean painscores + SD 3.10 + 1.02 5.68 + 1.30

p-value<0.05

Table 5: Stratification of Mean ASEPSIS Scores of Study Population (n=80)

Technique of
saphenectomy
wound closure

Age (years) Gender
Number of Diseased
Coronary Arteries

Comorbidities

50-55 56-60 Male Female 2 VD 3 VD DM HTN None

Group S 3.80+1.61 3.40+2.06 3.93+1.91 4.00 +
1.31

3.78+2.15 2.39+1.21 4.53+1.12 3.01+1.32 4.20 +2.31

Group D
4.01+2.29 6.41+1.18 4.43+2.35 7.00+

1.24
4.27+3.12 5.19+1.34 7.36+1.59 5.96+1.45 3.89 +2.07

p- value >0.05 < 0.05 >0.05 < 0.05 >0.05 < 0.05 < 0.05 < 0.05 > 0.05

Group S=Single layer closure; Group D=Double layer closure; VD: Vessel disease; DM: Diabetes mellitus, HTN: Hypertension.
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DISCUSSION

CABG utilizing the saphenous vein graft, has dramatically
changed the management of patients with ischemic heart
disease. Use of bilateral internal mammary and radial
arteries as conduits for coronary artery bypass grafting is
increasing, but the saphenous vein is still often used.
Several minimally invasive vein harvesting techniques
including endoscopic vein harvesting (EVH) have been
developed. Conventional open vein harvesting (OVH) from
the lower leg is still in routine use.

Advanced age, female gender, body mass index (BMI),
diabetes mellitus, renal failure, smoking, peripheral vascular
disease (PVD) and chronic obstructive pulmonary disorder
are common risk factors reported for the development of
surgical site infections The duration of surgery and
cardiopulmonary bypass (CPB), as well as different vein-
harvesting techniques have also been shown to affect the
incidence of surgical site infections. Different mechanisms
have been suggested to be involved in the pathogenesis of
wound infections, such as a reduced amount of oxygen and
its affinity to haemoglobin, low oxygen tension and reduced
oxygen delivery at the capillary level, compromised drainage
of wound haematoma and duration of wound exposition
during vein harvesting. Another mechanism suggested is the
technique of wound closure that has a significant impact on
the morbidity in terms of wound infection.

The great saphenous vein (GSV) is the most commonly used
graft in CABG patients. “Surgical site infections following
vein harvesting still represent a significant postoperative
problem with substantial economic costs. In order to
reduce the occurrence of wound infection after
saphenectomy, various closure techniques have been
described in literature. The most common among them are
the single-layer and double-layer closure techniquesbut the
wound infection rate after both closure techniques are still a
subject of debate. Postoperative saphenectomy wound
infection is the cause of increase hospital stay, hospital cost
and reduced quality of life. Leg wound infections following
saphenous vein harvesting have been reported in 2–20% of
patients after CABG.

One of the most widely recognized wound scoring system is
the ASEPSIS scoring system. This enables surgical wound
healing to be graded according to specific criteria, usually
giving a numerical value, thereby providing a more objective
assessment of the wound. The ASEPSIS scoring system
was devised to assess wounds following cardiothoracic
surgery and can be used to categorize the severity of
infection. Wounds are given a score depending on the extent
of any wound healing complications such as serous exudate,
erythema, purulent discharge and separation of deep
tissues. In addition, points are awarded for specific criteria
such as positive swab results and prescription of antibiotics.
Scoring is meant to take place in five of the first seven days

postoperatively. Two studies have examined and used the
ASEPSIS system and highlight its benefits in providing more
objective detailed information on wound healing.

In spite of preference of below-knee approach; the reported
incidence of wound infection in this technique is 11%. This is
attributable to wound closure methods: single-layer and
double-layer techniques. The effectiveness of these wound
closure techniques have varied and occasionally conflicting
results have been demonstrated in literature. Traditionally,
double-layer technique has been utilized in the
approximation of saphenous vein harvesting. The rationale
behind this strategy is the elimination of dead space, which in
turn, prevents hematoma formation and exudates.
Proponents of the double layered wound closure technique
demonstrated significantly lower wound infection rates (i.e.
1.7%). On the contrary, opponents of the double layered-
closure of saphenectomy highlighted substantial skin edge
necrosis with resultant wound infection and favored single-
layered closure technique. Siddiqui et al reported that mean

SD)ASEPSIS wound infection scores were reduced from
9.467 5.32 in double-layer closure to 4.038 8.93 with
single-layer closure after saphenous vein harvesting
(p=0.001). In our study mean SD ASEPSIS wound
infection scores were reduced from 5.68 1.30in double-
layer closure to 3.10 1.02 with single layer closure after
saphenous vein harvest (p < 0.05).

Another study compared seventy eight consecutive patients
undergoing CABG, prospectively randomized to have their
leg wound closed by either a single-layer technique with a
suction drain or multiple layers. They observed ASEPSIS
scores significantly lower (p < 0.001) in those patients
closed with a single layer (Mean SD = 4.38 6.34) than
those with multiple layers (Mean SD = 8.24 6.8). They
concluded that the single-layer leg wound closure over a
suction drain is superior to the traditional multiple-layer
closure.

Several other techniques of saphenectomy wound closure
are under trial like the use of skin staplers and triclosan
coated sutures. Another study that compared skin clips
versus suture technique reported that better outcomes were
achieved in cases of closure with subcuticular technique
which was first described by Halstead in 1890.

Angelini et al in their prospective randomized trial in CABG
patients examined three methods of leg wound skin closure
in 113 patients: continuous vertical mattress, continuous
subcuticular closure, and metal clips. They found that
wound discharge, inflammation and infection were
significantly less with subcuticular closure. Thus, they
recommended standard use of subcuticular techniques for
skin closure after saphenous vein harvesting. Their study
correlates well with our study.

It has been reported that increasing age has a weak positive
correlation with ASEPSIS scores (r =0.24; p = 0.04). In
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our study the ASEPSIS score increased with age in Group D.
Moreover, in the 56 to 60 year age group the mean Asepsis
score for Group S was lower than Group D with the difference
being significant, while in the 50 to 55 year age group the
difference in the mean ASEPSIS score between the two
groups was not significant.

We found that in female patients the mean Asepsis score
was significantly lower in Group S as compared to Group D,
where as in male patients the mean Asepsis score was not
significantly different between Group S and D. Previously, it
has also been shown that in CABG patients females were
associated with higher incidence of wound infections). Our
study showed that in patients with two vessel coronary
artery disease the mean Asepsis score was not significantly
different between group S and D, while in patients with three
vessel disease the mean Asepsis score in Group S was
significantly lower than Group D. Diabetes, was
demonstrated to be an independent predictor of surgical
wound infection. We also found that in patients with co-
morbidities (diabetes mellitus, hypertension) the ASEPSIS
score was significantly lower in group S compared to group
D, while the ASEPSIS score was not significantly different in
patients without co-morbidities.

If wound complications develop the surgical outcome is
suboptimal which leads to prolonged hospital stay and
increases the hospital cost. It is therefore important that
proper surgical technique to improve wound healing are
explored and used. Utilizing a sephencetomy wound closure
technique with low ASEPSIS score will lead to quality
improvement and decrease hospital length of stay and costs.

This study concluded that closure with single-layer has
lower mean ASEPSIS scores than double-layered technique
in CABG surgery patients proving it a better technique for
wound closure.
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