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Introduction
Skin incisions have traditionally been made using a scalpel.1,2 

The alternative is cutting diathermy despite the perception 
that it impairs healing, increases infection risk and has worse 
cosmesis. This study aimed to compare the intraoperative 
and early postoperative outcomes of midline abdominal 
incisions made using scalpel with monopolar diathermy. 
The primary endpoints were to compare incision time and 
volume of blood loss, while the secondary endpoint was to 
compare surgical site infection rates.

Methods
The study was carried out at the Department of Surgery 
University of Port Harcourt Teaching Hospital (UPTH) 
Rivers State, Nigeria. The study recruited 234 consecutive 
adult patients undergoing a midline laparotomy. Using a 
stratified systematic random sampling technique, patients 
were allocated to the incision being made entirely with 
diathermy or by scalpel. Patients who had metal prosthesis 
implants or a cardiac pacemaker were excluded.

The procedures were done under general inhalation 
anaesthesia. The skin of the operative site was shaved, 
cleaned with 5% cetrimide containing 0.5% chlorhexidine. 
Then 70% isopropyl alcohol was applied. The abdominal 
midline incision was closed in each case using mass closure 

technique with non-absorbable suture (nylon 2). The skin 
was closed by simple interrupted sutures. 

Wound-related blood loss was by gravimetric method3,4 
using an electronic digital scale. 

The length (L) and depth (D) of incision were measured 
using sterile tape and a calliper. Depth of incision (cm) was 
measured from skin to peritoneum. The area covered was by 
incision = L x D cm2.

Prophylactic antibiotics were given only for clean-con-
taminated operations. A blinded assessor documented the 
outcomes, time to wound healing and duration of hospital 
stay using a guide.5

Statistical analysis
The data collected was analysed using SPSS version 23.0. 
Continuous variables were compared by student t-tests. 
Results were presented as mean ± standard deviation (SD), 
percentages and tables, while proportions or categorical 
parameters were analysed with the chi-square test or two-
tailed Fisher’s exact test as appropriate. A p-value of 0.05 or 
less was considered statistically significant. A student t-test 
was used to determine the mean difference between the two 
groups.
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Results
Of the 250 patients who had midline abdominal incisions 
during the study period, 234 patients (93.6%) met the 
inclusion criteria and were randomised. Group A (118 
patients) – monopolar diathermy, group B (116 patients) 
– scalpel. Eighty-six patients (36.8%) had elective and 
148 patients (63.2%) had emergency surgeries. Group 
A consisted of 45 elective, 73 emergency cases. Group B 
consisted of 41 elective, 75 emergency cases. The age 
and sex distribution of the patients studied are shown in  
Table I. 

Penetrating abdominal injuries were the most common (51; 
21.8%), followed by intestinal obstruction (48; 20.5%). 
Clean-contaminated wound was the most common (145; 

Table I: Age and sex distribution of patients

n = 234

Variable Scalpel 
 n (%)

Diathermy 
n (%)

Total
n (%)

Age (years)

11–20 1 (6.7) 14 (93.3) 15 (100)

21–30 35 (48.6) 37 (51.4) 72 (100)

31–40 29 (49.2) 30 (50.8) 59(100)

41–50 13 (52.0) 12 (48.0) 25 (100)

51–60 16 (55.2) 13 (44.8) 29 (100)

61–70 15 (88.2) 2 (11.8) 17 (100)

71–80 5 (38.5) 8 (61.50 13 (100)

81–90 2 (50.0) 2 50.0)    4(100)

Sex

Male 73 (48.3) 78 (51.7) 151 (100)

Female 43 (51.8) 40 (48.2) 83 (100)
The mean age was 37.7 ± 16.5 years for group A (diathermy) and 43.5 ± 15.8 
years for group B (scalpel) p = 0.739. The peak age group was 21–30 years. 
Males were more, constituting 64.5%, while females constituted 35.5%. The 
M:F = 1.8:1.

Table II: The area per unit time (speed) of incision in the two 
modalities

Variable
(cm2/minute)

Scalpel 
n (%)

Diathermy 
n (%)

Total
n (%)

0.0–10 57 (49.1) 30 (25.4) 87 (37.2)

10.01–20 43 (37.1) 66 (55.9) 109 (46.6)

20.01–30 13 (11.2) 14 (11.9) 27 (11.5)

30.01–40 0 (0.0) 7 (5.9) 7 (3.0)

40.01–50 1 (0.9) 0 (0.0) 1 (0.4)

50.01–60 1 (0.9) 0 (0.0) 1 (0.4)

60.01–70 1 (0.9) 1 (0.8) 2 (0.9)

Total 116 (49.6) 118 (50.4) 234 (100)
The mean diathermy incision length per time and area per time was 6.3 ± 2.6 cm/
minutes and 16.0 ± 8.5 cm2/minutes, respectively, compared with scalpel incision 
length per time and area per time, which were 4.3 ± 2.1 cm/minutes and 12.8 ± 9.5 
cm2/minutes respectively.
The differences in these means were statistically significant using student t-test 
F = 5.226 and 2.548, p = 0.000 and 0.007 respectively.

Table III: Volume of blood loss per area in the two modalities

Variable
(ml/cm2)

Scalpel 
n (%)

Diathermy 
n (%)

Total
n (%)

0.0–1 53 (45.7) 78 (66.1) 131 (65.0)

1.1–2 42 (36.2) 30 (25.4) 72 (30.8)

2.1–3 16 (13.8) 6 (5.1) 22 (9.4)

3.1–4 5 (4.3) 4 (3.4) 9 (3.8)

Total 116 (49.6) 118 (50.4) 234 (100)
The mean volume of blood loss per area was 0.99 ± 0.7 ml/cm2 for group A 
(diathermy), while the mean blood loss per area was 1.3 ± 0.8 ml/cm2 for group 
B (scalpel).
The differences in this mean incision blood loss were statistically significant. 
Student t-test shows F = 1.310, p = 0.002.

Table IV: Summary of overall findings

Scalpel n = 116          Diathermy n = 118

Variable (diagnosis) Type of incision
n (%)

Mean
n (%)

Standard
deviation p-value

Age (years) Scalpel
Diathermy

43.5
37.7 

15.8
16.5 0.739

BMI (kg/m2) Scalpel
Diathermy

23.1
23.8

3.0
6.1 0.239

Incision area (cm2) Scalpel
Diathermy

57.3
54.8

27.3
24.4 0.461

Incision time (minutes) Scalpel
Diathermy

5.6
3.9 

2.5
1.6 0.0001

Incision area per time (cm2/seconds) Scalpel
Diathermy

12.8
16.0

9.5
8.5 0.007

Incision length per time (cm/seconds) Scalpel
Diathermy

4.3
6.3

2.1
2.6 0.0001

Incision blood loss (ml) Scalpel
Diathermy

62.2
46.0

30.6
25.5 0.0001

Incision blood loss per area (ml/cm2) Scalpel
Diathermy

1.3
0.99

0.8
0.7 0.002

Wound healing (%) Scalpel
Diathermy

10.3
7.6 0.467

Hospital stay (days) Scalpel
Diathermy

13.5
11.4

4.2
4.3 0.0001

Infection rate (%) Scalpel
Diathermy

11.2
10.2 0.797

BMI – body mass index; speed is incision length per time.
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61.9%). The xiphisternum to pubic symphysis incision was 
the most common type of incision (127; 54.3%).

The mean incision area, time, length and blood loss with 
level of significance, are summarised in Tables II–IV. 

The overall surgical site infection rate was 10.7%. The 
rate of infection in group B (scalpel) was 11.2%, while 
the rate of infection in group A (diathermy) was 10.2%. 
This difference in rates was not statistically significant (p 
=  0.797). The rates of infection were 2.0%, 9.7%, 27.6% 
and 18.2% in clean, clean-contaminated, contaminated and 
dirty wounds, respectively. The corresponding rates in the 
scalpel group were (0.0%, 9.6%, 42.9% and 0.0%) and in the 
diathermy group (3.8%, 9.7%, 13.3% and 40.0%) for each 
of the wound classes. 

The wound culture result showed that Escherichia coli was 
the most commonly isolated organism from contaminated 
and dirty wounds. It constituted 44%, followed by 
Pseudomonas aeruginosa (20%).

Proportions of secondary wound healing was higher in 
scalpel (10.3%) than in diathermy (7.6%). This difference of 
proportion in secondary wound healing was, however, not 
statistically significant (p = 0.467). 

Other complications such as oedema, seroma and hae-
matoma formation did not differ markedly between the two 
groups. Table IV shows the summary of all the results.

Discussion
Incision time was longer in scalpel patients compared to 
diathermy patients. This observation was statistically sig-
nificant (p  =  0.0001), thus highlighting the advantage of 
diathermy over scalpel when making surgical incisions. This 
is similar to other studies in the literature.5-7 A statistically 
significant difference in mean area was incised within a unit 
shorter time (16.0 ± 8.5 cm2/minute) when using diathermy 
compared with a lesser mean area per unit time (12.8 ± 9.5 
cm2/minute) while using scalpel. This means that incisions 
made with diathermy were faster to cover larger area per unit 
time compared to scalpel. Similar findings were reported by 
Sheikh.8 This may be attributed to the fact that as diathermy 
cuts during incisions, it secures haemostasis at the same 
time. 

There was less incision blood loss (46.0 ± 25.5 ml) while 
using diathermy compared to scalpel (62.2 ± 30.6 ml),  
and this was statistically significant (p  =  0.0001). This 
same finding was applicable also to incision blood loss per 
area. This finding may be due to advantage of diathermy 
in haemostasis (cutting and coagulation). This was similar 
to findings reported by some authors.5-7,9,10 For example, 
comparing the present study with the study by Kearns et 
al.,6 the mean blood loss per area in this present study in the 
diathermy group was 0.99 ± 0.7 ml/cm2, while theirs was 
0.8 ± 0.1 ml/cm2, as against significant blood loss per area in 
scalpel of which this present study was 1.3 ± 0.8 ml/cm2 and 
their study reported 1.7 ± 0.3 ml/cm2.

Wound oedema was the most common complication, 
accounting for 23 (51.1%), followed by seroma and 
haematoma. No burn injury and wound dehiscence were 
noted.11 The rate of wound infection in this study for clean, 
clean-contaminated, contaminated and dirty wound are 
similar to findings in literature,12 except for dirty wounds 
which was lower. The overall rate of infection for clean-
contaminated was similar to that reported in literature.12 This 
may be due to large sample size seen in this cadre as most 

of the cases operated were clean-contaminated. The dirty 
category reported in this study is in keeping with reports in 
animal studies13 contrary to human reports.12 

The implicating organism showed that E. coli was the most 
common organism followed by Pseudomonas aeruginosa 
and Klebsiella spp, similar to findings in literature.14 

There was no untoward effect observed. The use of 
diathermy was considered to be safe.5,15

Conclusion
Incisions made with monopolar diathermy had a shorter 
incision time and less blood loss when compared to 
scalpel entry. However, there was no significant difference 
in the rate of surgical site infection or other early wound 
complications. On the basis of these periprocedural findings, 
monopolar diathermy can be recommended as the preferred 
method for abdominal entry incision.
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