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Abstract

Background: Surgical diathermy is an environment-friendly method for skin
incision. Despite its numerous advantages, many surgeons are sceptical of its
use because of concerns regarding scarring, infection rates, and wound
restoration. This study aimed to compare electrocautery incisions with scalpel
incisions in patients undergoing abdominal surgery for blood loss during
incision, postoperative incision-site pain, and wound infection. Materials and
Methods: This randomised controlled trial included 100 patients who
underwent elective or emergency abdominal surgery at the Government Theni
Medical Hospital, Theni, for 24 months (April 2021 to April 2022). The subjects
were randomly divided into case and control groups, with 50 participants in each
group. Parameters including age, sex, diagnosis, procedure, postoperative
wound inspection, and postoperative pain were recorded. Result: The mean age
in group A was 53.48+5.58 years, and in group B, it was 51.24+11.05 years.
There were no significant differences in age or sex between groups. In both
groups, most complications were observed in the seroma, followed by the
purulent collection. In comparing the groups, higher pain scores were observed
at 6 h and 12 h (group A=7.02+0.65, group B=7.44+0.97), with a statistically
significant p-value of 0.006. In contrast, the lower pain scores at 24 h (p=0.278)
were statistically insignificant. The patients in group B had a higher mean
analgesic dose of 2.16+0.71, but the difference was not statistically significant
(p=0.285). Conclusion: Diathermy is associated with less postoperative pain
and fewer complications than scalpel incision.

INTRODUCTION

Conventionally, scalpels and disposable knives carry
out pore and skin incisions for laparotomy surgical
procedures. Incisions are associated with greater
blood loss and pain. An alternate trend has recently
been from this approach to electrosurgical skin
incisions.!*! Surgical diathermy was introduced at the
establishment of the twentieth century to overcome
the drawbacks of surgical metal scalpels. Time is
typically associated with surgical diathermy, as in
"electrosurgery" or "electrocautery". Diathermy was
viewed as an environmentally friendly mode of
dissection because of its convenience and holistic
nature. It is not regarded as a real cutting incision, as
it entails the utilisation of a high-frequency
alternating electric current. Diathermy is broadly
used for three purposes: coagulation, fulguration, and
reduction. Reduced blood loss, dry and rapid
separation of the tissue, and a viable reduced risk of
unintended injury triggered with the aid of the scalpel

to working personnel are the doable advantages of
electrosurgery.34

In diathermy, a workable, gradient-structured
contemporary is surpassed through the tissue at a
high frequency (greater than 100000 Hz) to excise the
tissue, resulting in precise tissue lysis. It can thicken
(modulated mode) or cut tissue (sinusoidal pattern).
This principle supports the use of diathermy
electrodes without causing adjacent tissue injury.
This technique heats cell phones inside tissues so that
they vaporise, leaving a cavity within the cell matrix.
The generated warmth evaporates as steam and is
used as a substitute for being transferred to adjoining
tissues. As the electrode moves forward, new cells
contact and vaporise by creating an incision. This
clarifies the absence of scaring and successive
recovery with much less scarring.[>®l Despite its
countless advantages, the concept of diathermy as a
slicing instrument as an alternative to a conventional
scalpel for making a surgical incision has met with
scepticism from the majority of surgeons because of
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its pointless scarring, improved wound infection fee
and reduced wound restoration have declined the
sizable use of surgical diathermy for pores and skin
incisions.[” 8

Many randomised clinical trials have been conducted
to compare diathermy incision with scalpel incision
over the pores and skin in midline laparotomy, and
many of them confirmed that diathermy incision is
higher than scalpel incision in terms of the time taken
for incision, less pain, better wound healing, and
minimal blood loss.[*1% Despite this proof in many
randomised medical trials supporting diathermy use
in pores and skin incisions, many surgeons in many
hospitals are unwilling to use diathermy for making
skin incisions. This finding compares diathermy and
scalpel skin incisions regarding incision time, blood
loss, wound persona, and scar assessment during
stomach surgery.

This study aimed to compare electrocautery incisions
with scalpel incisions in patients undergoing
abdominal surgery for blood loss during incision,
postoperative incision-site pain, and wound
infection.

MATERIALS AND METHODS

This randomised controlled trial was conducted at the
Government Theni Medical Hospital, Theni, for 24
months (April 2021 to April 2022). The study was
conducted after obtaining approval from the local
institutional ethical committee and obtaining patient
consent.

Inclusion Criteria

Patients who underwent either elective or emergency
abdominal surgery were included.

Exclusion Criteria

Patients on corticosteroid therapy, those with factors
that may affect wound healing (such as anaemia),
those with an active wound infection anywhere in the
body, and those with previously operated scars were
excluded.

One hundred patients were randomly divided into
case and control groups, with 50 participants in each
group. The patients underwent skin and deeper tissue
incisions using a diathermy pen electrode (Alan
electrocautery brand ELSY 360 M). It was set in pure
cutting mode and delivered a 417 kHz sinusoidal
current. Controls underwent a scalpel incision to the
peritoneum using a disposable blade.

All patients underwent surgery under spinal or
general anaesthesia. All patients received 1 ¢
ceftriaxone 30 min before surgery preoperatively and
repeated 12 hourly for three days. An injection of
tramadol 100 mg was given hourly for two days. The
subcutaneous layers were closed with vicryl, and the
skin with a 2-0 ethilon. The skin sutures were
removed on day ten after checking the tensile
strength was checked. Parameters including age, sex,
diagnosis, procedure.

RESULTS

The mean age in group A was 53.48+5.58 years, and
in group B, it was 51.24+11.05 years. There was no
significant difference in age between the two groups
(p=0.102). The gender distribution in group A
consisted of 39 males and 11 females, while in group
B, there were 34 males and 16 females. There were
no significant differences in sex between the groups
(p=0.412) [Table 1].

In group A, 27 patients underwent laparotomy, 12
underwent hernioplasty, three patients APR, three
patients umbilical hernia repair, two each underwent
subtotal gastrectomy and hemicolectomy, and one
patient underwent feeding jejunostomy. In Group B,
28 patients underwent laparotomy, 10 underwent
hernioplasty, three patients APR, three patients
umbilical hernia repair, two each underwent subtotal
gastrectomy and hemicolectomy, and three patients
underwent feeding jejunostomy.

In group A, most complications were observed in the
seroma (eight patients), followed by purulent
collection (four patients). Similarly, the fewest
patients had haematomas (2 patients). In group B,
most complications were observed in the seroma (11
patients), followed by purulent collection (7
patients). On comparing the two groups, most
complications were observed in group B [Table 2].
In comparing the groups, higher pain scores were
observed at 6 h and 12 h (group A=7.02+0.65, group
B=7.44+0.97), with a statistically significant p-value
of 0.006. In contrast, the lower pain scores at 24 h
(p=0.278) were statistically insignificant. The
patients in group B had a higher mean analgesic dose
of 2.16+0.71, but the difference was statistically
insignificant (p=0.285) [Table 3].

Table 1: The mean age and gender between groups

Group A Group B P value
Age (Mean + SD) 53.48+5.58 51.24+11.05 0.102
Gender (Male/Female) 39/11 34/16 0.412
Table 2: Complications of the patients between group

Complications Group A Group B
Haematoma Yes 2 6

No 48 44
Seroma Yes 8 11

No 42 39
Purulent Collection Yes 4 7

No 46 43
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Table 3: The mean number of analgesic doses of the patients in the group

Group A Group B P value
Pain Score 6 hours 7.02+0.65 7.44+0.97 0.006
12 hours 6.02+0.654 6.44+0.97 0.0061
24 hours 4.26+0.87 4.16+0.817 0.278
Number of Analgesic Doses 2.08+0.69 2.16+0.71 0.285

DISCUSSION

At the beginning of the twentieth century, diathermy
was added to overcome the inborn impediments of a
scalpel, such as the desire for haemostasis riding to
undesirable blood loss, indistinct tissue planes,
improved agent time, use of suture fabric within the
wound using to disease hazard, and possible for
tumour metastasis.[31%12 With the advent of modern
electrosurgical  units capable of conveying
immaculate sinusoidal currents, this approach is
becoming substantially popular because of its quick
haemostasis, faster dismemberment, and reduced
ordinary agent blood loss. Specialists have been
trying to find the best method for making pores and
skin cuts to provide a rapid and satisfactory
presentation with the least amount of blood
misfortune. Electrocautery is used for haemostasis
and less commonly for pore and skin entry
points.’314 Previously, when unstable anaesthetic
explosives were in use, electrosurgical units had
restricted use because of the explosive risks related to
anaesthetic specialists. After the invention of non-
exclusive anaesthetic operators such as halothane,
electrosurgical instruments such as diathermy have
been used step-by-step for tissue dissection, barring
for pores, and skin entry factors.

This reluctance to use electrocautery is attributed to
the belief that electrosurgical gadgets cause
devitalised tissue inside the wound, which
consequently leads to wound infection, delayed
wound healing, and scar formation. The worry of
damaged tissues used to be first unfolded when this
method was once used with the aid of Peterson in
reconstructive and beauty faciomaxillary surgical
procedure, Mann and Klippel in paediatric surgical
operation, Kamer in rhytidoplasty, Tabin in
blepharoplasty, with minimum scarring and
extraordinary effects.B1®] Dixon and Watkin
described skin incisions in accepted surgical
remedies in the patient's present process of inguinal
herniorrhaphy and cholecystectomy.16

Huang et al. conducted an experimental and medical
study, suggesting that a diathermy incision results in
slower wound healing and increased contamination
than a scalpel incision.17 Similarly, a study with the
aid of Nandukar et al. stated that the use of
electrocautery resulted in substantially decreased
mean incision time (27£10.1 s vs 38.848.8 s;
p<0.001) and notably reduced blood loss (2.6 ml
versus 3.4 ml; p=0.021) when in contrast with a
scalpel [

In our study, the mean age in group A was
53.48+5.58 years and in group B was 51.24+11.05
years. Thirty-nine patients in group A were males,

and 11 patients were females. In group B, 34 patients
were males, and 16 were females. In both groups,
most patients underwent laparotomy (Group A27,
Group B=28) followed by hernioplasty (group A=12,
Group B, 10). Comparing the pain score between
groups, at 6 hours, group A has a 7.02+0.65 pain
score, and group B has a 7.44+0.97. At 12 h, group A
had a pain score of 6.02+0.654, and group B had a
6.44+0.97 pain score. At 24 h, group A had a pain
score of 4.26+0.87, and group B had a pain score of
4.16+0.817. In comparison, group A had a higher
pain score than group B at 6 h and 12 h after surgery,
and at 24 h, the pain score was equal in both groups.
In this study, complications such as haematoma,
seroma, and purulent collection developed. In group
A, two patients developed a hematoma, eight patients
had a seroma, and four patients had purulent
collections. In group B, six patients developed a
haematoma, 11 patients had a seroma, and seven
patients had purulent collections. There were more
complications in Group B than in Group A. The mean
analgesic dose in group A (2.08+0.69) was less than
in group B (2.16 £0.71).

Guru et al. compare diathermy and scalpel skin
incisions regarding incision time, blood loss, wound
character and scar assessment in midline laparotomy
surgeries. They concluded that diathermy is a safe
and efficient incision technique with tremendous
potential in surgical fields, including abdominal
laparotomy surgeries. In our study, diathermy was
also found to be safer than scalpel.[?

Nandukar et al. compared diathermy and scalpel
incisions in elective abdominal surgeries to
determine variations in incisional time, blood loss
during incision, postoperative pain, and wound
complications. They concluded that electrocautery
incisions were safe, less time-consuming, reduced
blood loss, and had less postoperative pain, similar to
our study, which shows diathermy associated with
less postoperative pain.r!

Talpur et al. examined the incisional time, blood loss
during incision, postoperative wound complications,
and pain with both methods of skin incision.
Diathermy is associated with less postoperative pain
and complications than scalpel incision. Diathermy
should be a method of choice in general elective
surgery.[? In line with the study by Talpur et al., our
study shows that the diathermy group is associated
with less postoperative complications and pain.

CONCLUSION

We conclude that diathermy is associated with less
postoperative pain and fewer complications than
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scalpel incision. They are safe, less time-consuming,
and have lower blood loss than scalpel incisions.
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