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ABSTRACT

BACKGROUND

Electrocautery is mainly used for haemostasis and less often for skin incisions. We have done a prospective study to compare the
postoperative complications regarding skin incisions made by scalpel and electrocautery in patients undergoing inguinal
hernioplasty.

Aim- This study is done to evaluate and compare the post-operative pain at 6, 12 and 24 hours in electrocautery incision and
scalpel incision over the skin and also to compare the incidence of surgical site infection in two different types of skin incisions on
day 1 and day 7.

MATERIALS AND METHODS

This study was conducted in 80 patients undergoing inguinal hernia repair who were admitted in the Department of General
Surgery at Rama Medical College Hospital & Research Centre, Mandhana, Kanpur. A prospective randomised control trial with
double blinding was done. The patients were randomised in two groups: Group A 40 patients (Electrocautery) and Group B 40
patients (Scalpel).

RESULTS

The two groups formed by randomisation were statistically similar. The mean age of the patients under the Group-“Electrocautery
Incision” was 46.20 years and under the Group-“Scalpel Incision” mean age of the patients was 46.85 years. In Group-
“Electrocautery Incision”, the mean pain score at 6 hours was 6.53, at 12 hours it was 3.83 and at 24 hours it was 2.35. Similarly,
for the Group- “Scalpel Incision”, the mean pain score at 6 hours was 6.63, at 12 hours it was 3.72 and at 24 hours it was 2.35.

There was no significant difference between the surgical site infection at day 1 and day 7 between the two groups.

CONCLUSION

Based on observations made in this study, it has been concluded that results of both groups that is Electrocautery Group and
Scalpel Group are similar in relation to the post-operative pain and surgical site infection.
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BACKGROUND

Incision is made to gain access to the underlying structures!
whereas cauterisation is a medical term used to describe
burning of the body tissues. Electrocautery (Diathermy) is
used for tissue dissection; however, there is a fear of
excessive scarring and poor wound healing which has
curtailed its widespread use for skin incisions. Skin incisions
are made with stainless steel scalpel, but these incisions are
supposed to be more painful with chances of wound infection
and scarring in the postoperative period.2¢ The use of
electrode in diathermy allows tissue cleavage without
damage to the surrounding areas as this method heats cells
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within tissues so rapidly that they vaporise, leaving cavity
within cell matrix and the heat created disappears as steam,
rather than being transferred to adjacent tissues. As electrode
is moved forward, new cells come in contact and get
vaporised with creation of incision.” This explains subsequent
healing with less scarring. Our study is done to compare any
postoperative complications after skin incisions are made
with scalpel and diathermy.

MATERIALS AND METHODS

This study was conducted in 80 patients undergoing inguinal
hernia repair who were admitted in the Department of
General Surgery at Rama Medical College Hospital & Research
Centre, Mandhana, Kanpur from September 2015 to May
2016. A prospective randomised control trial with double
blinding was done in which the patients were randomised in
two groups: Group A 40 patients (electrocautery) and Group
B 40 patients (Scalpel). Randomisation was done by using a
computer-generated number sequence and were contained in
sequentially numbered opaque envelopes to ensure blinding.
The observer was blinded to the type of incision used and
gave his observation based on the predefined criteria.
Informed consent was taken from the patients mentioning
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that the skin would be incised with either scalpel or
electrocautery.

Sample size is taken as 40 each, for convenience without
any calculation. All the cases of elective and uncomplicated
inguinal hernia repair were included and bilateral inguinal
hernia, immunocompromised, diabetic patients, chronic
diseases like chronic kidney disease or hepatic disease, age
more than 65 years or less than 16 years were excluded from
the study. Post-operative pain at 6, 12 and 24 hours was
observed in all the patients over the skin (Post-operative pain
evaluation was stopped at 24 hrs. as patients were
discharged after 24 hours on oral analgesics and next
followed on 7th day.). The incidence of surgical site infection
in two different types of skin incisions was observed on day 1
and day 7. Statistical testing was conducted with the
statistical package for the social science system version SPSS
17.0. Continuous variables were presented as mean * SD, and
categorical variables were presented as absolute numbers
and percentage. The comparison of normally distributed
continuous variables between the groups was performed
using Student’s t test. Nominal categorical data between the
groups were compared using Chi-squared test or Fisher’s
exact test as appropriate. P<0.05 was considered statistically
significant.

RESULTS

The number of patients was equally divided among the
two groups i.e. Electrocautery Incision (Group A - 40
patients) and Scalpel Incision (Group B- 40 patients) with the
mean age of the patients under the group Electrocautery
Incision was 46.20 years with standard deviation of 13.83
years whereas under the group Scalpel Incision, mean age of
the patients was 46.85 years with standard deviation of 12.68
years. The correlation between the two groups among the
various age groups was not significant. Under the group
Electrocautery Incision, 97.5% of patients were male and
2.5% were female. However, under the Group-“Scalpel
Incision”, 100% of the patients were male (Table- 1) and the
correlation between the two groups among the two sexes was
not significant. The mean pain scores for the two groups were
comparable and witnessed gradual decline over the 24-hour
time period. For the Group-“Electrocautery Incision”, the
mean pain score at 6 hours was 6.53 with standard deviation
of 0.60, at 12 hours it was 3.83 with standard deviation of
0.75 and at 24 hours it was 2.35 with standard deviation of
0.53. Similarly, for the Group-“Scalpel Incision”, the mean
pain score at 6 hours was 6.63 with standard deviation of
0.63, at 12 hours it was 3.72 with standard deviation of 0.75
and at 24 hours it was 2.35 with standard deviation of 0.48
(Table-2 ). The correlation between the two groups among
the mean pain scores across the three different time points
were not found to be significant during our analysis. The
surgical site infection (SSI) at Day 1 between the two groups was
observed as 5% in Group A and 2.5% in Group B with p value 1
and thus was insignificant (Table-3). SSI at Day 7 between the two
groups was also insignificant with 2.5% patients suffering in Group
A and 5% suffering in Group B (Table -4).
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Electrocautery Scalpel
Sex Incision Incision P
(Group A) (Group B) Value
Frequency| % [Frequency] %
Female 1 2.5% 0 0.0%
Male 39 97.5% 40 100.0%| 1.000
Total 40 100% 40 100%

Table 1. Comparison of Sex Distribution between
Electrocautery Incision and Scalpel Incision Group

Electrocautery Scalpel
Incision Incision
Pain (n=40) (n=40)
Score (Group A) (Group B) P Value
Mean*| Min- |Meanz | Min-
SD Max SD Max
6.53 6.63 £
6 Hours 0.60 6-8 0.63 6-8 0.468
3.83 ¢ 3.72
12 Hours 0.75 2-5 0.75 3-5 0.552
235+ 235+
24 Hours 053 1-3 048 2-3 1.000

Table 2. Comparison of Pain Score at Different Time
Points between Electrocautery Incision and

Scalpel Incision Group

Electrocautery Scalpel
SSI at Incision Incision P
Day 1 (Group A) (Group B) Value
Frequency | % |Frequency| %
No 38 95.0% 39 97.5%
Yes 2 5.0% 1 2.5% | 1.000
Total 40 100% 40 100%

Table 3. Comparison of SSI at Day 1 between
Electrocautery Incision and Scalpel Incision Group

Electrocautery Scalpel
SSI at Incision Incision P
Day 7 (Group A) (Group B) Value
Frequency % Frequency | %
No 39 97.5% 38 95.0%
Yes 1 2.5% 2 5.0% | 1.000
Total 40 100% 40 100%

Table 4. Comparison of SSI at Day 7 between

Electrocautery Incision and Scalpel Incision Group

DISCUSSION

Surgeons have been always in search of an ideal method of
making a skin incision which would provide quick and adequate
exposure with minimum loss of blood. Electrocautery is mainly
used for haemostasis and less often for skin incisions. Earlier
days when explosive anaesthetic agents were in use,
electrosurgical instruments had limited use because of
explosive risks associated with anaesthetic agents. After the
invention of non-explosive anaesthetic agents like halothane,
electrosurgical instruments like diathermy were increasingly
used for tissue dissections except for skin incision. This
reluctance for use of electrocautery is attributed to the belief
that electrosurgical instruments cause devitalisation of tissue
within the wound which consequently lead to wound
infection and delayed wound healing. The fear of tissue
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injuries was first unfolded when this technique was used by
Peterson in reconstructive and cosmetic faciomaxillary
surgery,8 Mann and Klippel in paediatric surgery,® Kamer in
rhytidoplasty,10 Tabin in blepharoplasty,!! with minimum
scarring and excellent results. Skin incisions with diathermy
in general surgery was reported by Dixon and Watkin? in
patients  undergoing  inguinal  herniorrhaphy  and
cholecystectomy. As mentioned above, various studies were
undertaken to evaluate the efficacy of electrocautery over
scalpel in making skin incision and results are varying. Some
were showing better results with electrocautery, some
showing similar results. In our study, 80 patients were
randomised into two groups and incision was made with
either scalpel or electrocautery depending on the allotted
patient group. These patients were evaluated postoperatively
for pain and wound complications and our study showed no
difference between the two groups in postoperative pain and
surgical site infection. The studies by Chrysos E et al, Kearns
SR et al, Franchi M et al, Ali Q et al in the literature have not
shown any significant difference in the wound infection rate
and pain amongst the two groups.341213  Hence,
electrocautery and scalpel both can be used for making skin
incision in inguinal hernioplasty.

CONCLUSION

The extent of tissue damage and risk of septic complications
are not influenced by the diathermy electrode. On the
contrary, it has been suggested that local tissue heating
increases subcutaneous oxygen tension, thus enhancing the
resistance of surgical wounds to infection.1* The results of
this study are comparable with international studies and
clearly support the use of electrocautery in performing skin
incisions; however, this study is limited to a small sample
size. The improper use of electrocautery may lead to
decreased wound strength and devitalisation of tissues and
the smart usage with correct frequency adjustment and
training by manufacturer (as each company machine is
unique) will definitely give better results than the scalpel skin
incision.
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