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Abstract: Background: Electrocautery is widely used in surgery. Howeverit is less frequently used for skin incisions. This is because of 
fear of scarring of tissues, post-operative pain, and wound infection in view of devitelisation of tissues. This study compares the efficacy 
ofdiathermy versusscalpelfor skin incisions in patients undergoing elective surgeries. Materials and Methods: In this prospective 
randomized study, 200 patients undergoing elective surgeries are divided into two groups. In Group A, skin incision is taken with 
electrocautery, and in Group B, incision is taken with steel scalpel. Incision time, incision related blood loss and post-operative wound 
complication rates are compared between the two groups. The results are finally analyzed and compared for the two groups using Chi-
square test and unpaired ‘t’ test. Results: Compared with a scalpel incision, cutting diathermy resulted in significantly less blood loss 
(mean difference 0·36 ml/cm; P <0·001) and shorter incision times (mean difference 14 s; P <0·001), with no differences in the wound 
complication rate. Conclusion: Although results are similar in both the groups, we still recommend the use of electrocautery for skin 
incisions, as it is an alternative, attractive and easily available new method. On the basis of this study we recommend a wider use of 
electrocautery in all surgical procedures to make skin incisions as this technique is quite safe. We recommend further broad studies in 
this regard to confirm the reliability of this method of skin incision. 
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1. Introduction 
 
Incision is a cut or a slit to gain access to the underlying 
structures. Very few operations can be performed without 
cutting through the skin. An incision may be used to gain 
access to deeper structures or surgery may be performed on 
the skin itself, whether for repair of trauma or for excision of 
a skin lesion. Surgeons have been in search for ideal 
methods of skin incisions which would provide quick and 
adequate exposure with minimal blood loss. 
 
Cauterization is a medical term describing burning of body 
to remove or close a part of it. Electrocautery is used 
increasingly for tissue dissection, although fear ofexcessive 
scarring and poor wound healing has curtailed its 
widespread use forskin incisions [1]. 
 
Traditionally incisions are made with stainless steel scalpel. 
These incisions are supposed to be more bloody and painful. 
To overcome this problem many advanced techniques have 
come viz laser, plasma scalpel, cavitron surgical aspirator 
but the above said methods are costly and relatively 
unavailable at peripheries. 
 
However, common practice by most surgeons is still to 
make skin incisions with a scalpel and to divide the deeper 
tissues with coagulation diathermy. Electrocautery which is 
available in all surgical theatres is less frequently used for 
skin incisions for the fear of tissue damage, post-operative 
pain, increase in infection rate and scarring.Nevertheless, 
electrocautery (Diathermy) is frequently used by some 
surgeons for skin incisions. 
 
Various studies [2]-[8] have been undertaken to evaluate the 
efficacy of electrocautery over scalpel in making skin 
incision and the results are varying; some showing better 

results with electrocautery while some showing similar 
results. 
 
Recent advances and studies have shown that electrocautery 
can be used for skin incisions without any post-operative 
complications like wound infection, scarring and post-
operative pain. Cutting diathermy incises skin with little 
charring and necrosis compared with coagulation diathermy, 
which generates heat more slowly via an interrupted current 
output. 
This study is undertaken to alleviate the fear of using 
electrocautery for skin incisions in surgical community. 
 
2. Objective 
 
The objective of this study was to evaluate and compare the 
incision time, incision related blood loss & post-operative 
complications in electrocautery incision and scalpel incision 
over skin in patients undergoing elective surgeries. 
 
3. Material and Methods 
 
In this prospective randomized study, 200 patients 
undergoing elective surgeries are divided into two groups. 
 In Group I skin incision is taken with electrocautery. 
 In Group II incision is taken with scalpel. 
Incision time, Incision related blood loss and postoperative 
wound complications are compared between the two groups. 
 
3.1 Study Design 

 
Prospective randomized control trial. 
The observer is blinded to the type of incision used and gave 
his observation based on the predefined criteria. 
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3.2 Source of Data 

 
Cases undergoing elective surgeriesin MGM Medical 
College and Hospitalover 2 years. 
 
3.3 Sample Size: 200 Cases 

 

 In 100 cases incision is taken with electrocautery. 
 In 100 cases incision is taken with conventional scalpel. 
 
3.4 Selection Criteria 

 
Inclusion criteria: 

 All routine non-emergency clean and clean contaminated 
cases. 

 
Exclusion Criteria: 

 Emergency cases 
 Laparoscopic surgeries 
 H/O drug or alcohol abuse 
 Severe hepatic, renal or CVS dysfunction 
 Diabetes Mellitus 
 Patients on anti-coagulant therapy  
 Surgeries on infected wounds 
 Immunocompromised status 
 
3.5 Outcome 

 
During post-operative period complications are noted in 
hospital stay and are measured by means of - 
Seroma - collection of serous discharge at suture site.  
Hematoma - collection of blood clots at suture site. 
Purulent discharge – collection of pus at suture site. 
Suture line - At 8thpost-operative day. 
 
3.6 Statistical Analysis 

 
The results are finally analyzed and compared for the two 
groups using Chi-Square Test. 
 
3.7 Method of Collection of Data 

 
After taking the informed consent, patients are randomized 
and divided in two Groups- Group I and Group II. 
 
In Group I, incision is taken with electrocautery needle 
using pulse sine wave current and power setting of 25 watts. 
Haemostasis is achieved with force of coagulation. In Group 
II, skin incision is taken with scalpel and bleeding is 
controlled by force of coagulation using pulse sine wave on 
power setting of 30 watts. 
 
All the procedures are carried under standardized suitable 
anaesthesia. Valleylab Force FX™ electrocautery machine 
is used for all the cases. Premedication is given with 
appropriate antibiotics, one hour prior to the procedure. 
 
Closure of the subcutaneous tissue is done with 2-0 
polyglactin simple interrupted suture and skin closure is 
done with 3-0 nylon, either simple interrupted or mattress 
suture. 

 
Figure 1a]: Incision withelectrocautery 

 
Figure 1b]: Incision withscalpel 

 
Figure 5a]: Incision site afterelectrocautery 

 
Figure 5b]: Incision site after scalpel 
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4. Results 
 
4.1 Patient Demographs 

 
200 cases were randomized prospectively to either 
electrocautery group or scalpel group for skin incision. 
There were no significant demographic differences noted 
between the two groups.There was no significant difference 
in the gender distribution in both the groups.However males 
outnumbered females in both the groups.The mean age of 
patients in Group I is 36.33± 18.15 and Group II is 37.83 ± 
19.08 
 
4.2 Operative Parameters 

 
The various intra operative parameters compared between 
the two groups were the length of the incision, the time 
taken for completing the incision and the amount of blood 
loss related to the incision. The length of incision was 
recorded in both the groups intra operatively and is shown in 
table 1. The mean length (cm) of incision in Group I is 8.15 
± 3.75 and Group II is 9.04 ± 4.44 
 

Table 1:  Length (cm) of Incision 
Length (cm) Mean ± SD t-value p-value 

Group I 8.15 ± 3.75 1.53 P = 0.128 
NS Group II 9.04 ± 4.44 

 
The time of incision was recorded in both the groups and 
analysed in table 2.The mean time (secs) of incision in 

Group I is6.45 ± 3.36 andin Group II is 8.83 ± 5.55.This 
difference is statistically significant. 

 

Table 2: Time (secs) of Incision 
Time Mean ± SD t - value P-value 

Group I 6.45 ± 3.36 3.36 P=0.000 
S Group II 8.83 ± 5.55 

 
Table 3 shows the amount of blood loss (in cc or ml). The 
mean amount of blood loss (cc) in Group I is0.16 ± 0.087 
and in Group II is 0.39 ± 0.53. This difference is also 
statistically significant. 
Table 3: Amount of Blood Loss (cc) of Operative Incision 

Blood Loss Mean ±SD t -value p-value 
Group I 0.16±0.087 4.24 P=0.000 

S Group II 0.39±0.53 
 
4.3 Post-Operative Wound Complications 

 
Overall wound complications were assessed for 8 days post 
operatively. Complications like seroma, haematoma and 
purulent collection were assessed and results shown in table 
4.Although seroma formation was seen more in the scalpel 
group (23%), the difference is statistically not significant. (P 
= 0.184). Other post-operative complications like 
haematoma formation and purulent collection were similar 
in the two groups.Suture line was assessed at 8th post-
operative day and results shown in table 5.The suture line at 
8th post-operative day was found to be healthy in 88% of the 
subjects inGroup I and 77% of the subjects in Group II. 

 

 

Table 4: Post-operative Complications in Patients 
Complications Group I 

(Electrocautery) 

Group II 

(Scalpel) 

Total Chi-square 

value 

p- 

value 

No % No % No % 
Seroma 19 19.0 23 23.0 42 21.0  

 
4.84 

 
P=0.184 

NS 
Haematoma 00 00 02 02.0 02 01.0 
Purulent 01 01.0 05 05.0 6 03.0 
Nil 80 80.0 70 70.0 150 75.0 
Total 100 100 100 100 200 100 

 
Table 5: Suture line at 8th Post-Operative day 

 Group I 
(Electrocautery) 

Group II 
(Scalpel) 

Total Chi-square 
value 

p-value 

No. % No. % No. % 
Gaping 09 09.0 15 15.0 24 12.0 1.70 P= 0.192 

NS 
Necrosis 02 2.0 05 05.0 07 3.5 1.01 P= 0.316 

NS 
Wound dehiscence 01 01.0 03 03.0 04 2.0 1.01 P= 0.321 

NS 

Healthy 88 88.0 77 77.0 165 83.5 4.11 P= 0.052 
NS 
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5. Discussion 
 
Surgeons have been always in search of an ideal method of 
making skin incision which would provide quick and 
adequate exposure with minimum loss of blood. 
Electrocautery is mainly used for hemostasis and less often 
for skin incision. Earlier days when explosive anaesthetic 
agents were in use, electrosurgical instruments had limited 
use because of explosive risks associated with anaesthetic 
agents. After the introduction of non explosive anaesthetic 
agents like halothane, electrosurgical instruments like 
diathermy are increasingly used for tissue dissections and 
control of bleeding. 
 
However, it is still infrequently used for making skin 
incisions. The reluctance in the use of skin incision is due to 
the fear that electrosurgical instruments cause devitalisation 
of tissue and create increased amounts of necrotic tissue 
within the wound which may increase the chances of wound 
infection leading to delayed wound healing and excessive 
scarring [1], [6], [9], [10]. After the introduction of oscillator 
units, which produce pure sinusoidal current, there has been 
an increasing trend in the use of diathermy for making skin 
incisions. In the recent years, many studies have been 
conducted on both methods of skin incision, which showed 
less operating time, diminished blood loss, reduced pain and 
fewer requirements of analgesic drugs after surgery using the 
diathermy method of skin incision when compared to scalpel 
incision [1]. Skin incisions in general surgery were reported 
by Dixon and Watkin [11] in patients undergoing inguinal 
herniorrhaphy and cholecystectomy. 
 

The shorter incision time and relatively less blood loss can 
be explained by the fact that achieving haemostasis with a 
scalpel incision requires several instrument exchanges with 
coagulation diathermy. This disadvantage is overcome with 
the use of cutting diathermy. Although the blood loss 
reduction may seemclinically irrelevant, frequent exchange 
of instrument that requires handing off the scalpel may result 
in an increase in the risk of ‘sharps’ injuries to the surgeon, 
assistant, nurse and patient. The risk of skin and soft tissue 
damage and also the potential for significant bleeding and 
exposure to blood borne infections is also well recognized 
[12]. 
 
The effect of cutting diathermy on wound healing is shown 
in previous experimental studies. These studies suggested 
that wounds created with diathermy have an increased 
infection rate,reduced tensile strength and also more wound 
necrosis [9],[13]-[15]. However, not all of these 
experimental studies differentiated between the use of 
cutting and coagulation modes of electrocautery. The 
reported effects appeared to be related more to the use of 
coagulation diathermy [14], [15]. Clinical studies have been 
conducted to investigate these concerns [3], [16], [17], the 
largest being a prospective non randomized multicentre trial 
of 964 patients, published in 2001.This study found no 
difference in the wound complication rates between cutting 
diathermy and scalpel [16]. It could be that cutting diathermy 
produces heat quickly and causes tissue vaporization, as 
opposed to the charring and necrosis associated with 
coagulation diathermy which predisposes to wound 
complications [13], [14], [18]. 
 
Injuries to the surgeon and patient owing to the use of 
diathermy have also been reported [18]. A burn injury may 
occur if the integrity of the surgeon’s gloves is compromised. 
The patient may also be burnt inadvertently via conduction 
through the diathermy tip or other surgical instruments and 
also due to improper grounding. Concern has also been 
raised about diathermy smoke plumes and its long-term 
consequences of prolonged inhalation to the staff and 
patients. Diathermy smoke plume has been shown to contain 
a number of chemicals with a potential for carcinogenesis. 
Few organisms have been shown to be retrievable from the 
smoke plume, raising the possibility of disease 
transmission[19]. 
 
Some studies have reported reduced post-operative pain 
when cutting diathermy is used for skin incision [1], [2]. 
However, more recent studies found no such difference in 
postoperative pain perception [10]. This relationship between 
cutting diathermy versus scalpel and pain requires further 
investigation. 
 
A prospective study has previously investigated the cosmetic 
outcome of skin incisions made by diathermy versus scalpel 
[11]. After 6 weeks follow-up, cosmetic rating was found 
favoring diathermy. In another study of 19 patients who 
underwent neck incisions, no significant difference was 
noted in subjective or objective cosmetic outcome or in 
patient satisfaction scores after 6 months follow-up [20]. A 
further recent retrospective study which investigated the 
cosmetic outcome of diathermy versus scalpel for skin 
incisions in head and neck surgery [6], found no difference 
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in the cosmetic outcome between the two groups. Although 
currently there is no evidence to suggest that diathermy 
results in a worse outcome, further research is required to 
elucidate the long-term effects of diathermy on cosmesis. 
 
6. Conclusion 
 
In our study 200 patients were randomized into two groups 
and depending on the group allottedincision was taken with 
either scalpel or electrocautery and evaluation done for blood 
loss during incision, time taken for incision and post-
operative wound complications.  
 
Although post-operative seroma, haematoma and purulent 
collection are seen more in scalpel group, difference is 
statistically not significant. (P = 0.184) 
 
Based on the observations made in this study, it has been 
concluded that results of the both groups are similar in 
relation to post-operative wound complications while cutting 
diathermy resulted in significantly less blood loss (mean 
difference 0·36 ml/cm; P <0·001) and shorter incision times 
(mean difference 14 s; P <0·001), compared with a scalpel 
incision. 
 
7. Summary 
 
In our study, although results are similar in both the groups, 
we still recommenda wider use of electrocautery in all 
surgical procedures to make skin incision as it is an 
alternative, attractive, easily available new methodand this 
technique is quite safe. Traditional fear of wound strength 
and devitelisation are not reflected in this study. 
 
Most importantly increased prevalence of blood borne 
diseases like Hepatitis C, Hepatitis B and HIV infection 
favors the use of electrocautery for skin incisions which 
thereby excludes scalpel away from the operative field and 
decreases the chances of transmission of these and other 
lethal diseases to the operating team [1]. 
 
We recommend further studies in this regard to confirm the 
reliability of this method of skin incision and if found fruit-
ful, it may be adopted as a hospital policy for making skin 
incisions. 
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