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INTRODUCTION
The term 'Diathermy' is derived from the Greek words 'dia' meaning 
through, and 'thermos' meaning heat. It is used to refer to the deliberate 
heating of tissues for the purposes of hemostasis and cutting usually by 
absorption of high-frequency electrical currents.  

The effectiveness of Electrosurgery in cutting through muscle, fat, 
fascia, small vessels and nerves is widely known, but controversy 

1-5exists with regard to using diathermy to directly cut the skin . 
Traditionally, surgeons use a scalpel to make the initial skin incision 
and use cautery only to divide the soft tissues. It is believed that the 
thermal burns inflicted on the epidermal margins of the incision by 
electrosurgical devices will result in suboptimal healing and a 

6-13cosmetically inferior scar . Numerous trials have been conducted 
recently to assess the credibility of this myth and it has been 
consistently demonstrated that there is no significant difference in scar 
cosmesis or wound infection rate between incisions made using a 
scalpel and incisions made using cautery. In fact, some studies even 
showed that the incisions made with cautery are associated with a 

2, 10-13reduced incision time, less bleeding and post-operative pain . But 
such trials are often subject to many biases. 

In spite of these new findings, many surgeons still prefer the age old 
technique of cutting skin with a scalpel, perhaps due to habit or a lack 
of belief in the validity of those trials. This study is a real world study, 
conducted outside the rigors of randomized trials, done to compare the 
final scar cosmesis and post-operative pain of incisions made with 
diathermy and scalpel.

MATERIALS &METHODS
This is a single centre prospective observational study comparing 
scalpel and diathermy for making the skin incision in Open Inguinal 
Hernia repair conducted in the Department of General Surgery at 
Amrita Institute of Medical Sciences,Kochi,Kerala. Our study 
included all patients above the age of 18 years who underwent elective 
open inguinal hernia mesh hernioplasty between December 2014 and 
October 2016. Patients with bilateral hernias were also included as two 
separate incisions to be observed. However, patients who had a pre-
existing groin scar, those undergoing emergency surgery, patients with 
illnesses that impede wound healing like connective tissue disorders 
and patients on systemic steroids were excluded from the study. 
Patients with anemia, hypoproteinemia and keloid scar tendency were 
excluded from the study population as these may interfere with normal 

healing and confound the final result. Informed consent was taken 
from all included patients and this study was approved by the ethics 
committee of the institution. All procedures performed in this study 
were in accordance with the ethical standards of the institution and the 
1964 Helsinki Declaration and its later amendments. The study was 
registered with researchregistry.com and assigned the ID 
researchregistry3298.

The patients were assigned to either of the two groups of scalpel or 
diathermy depending on the instrument used to make the initial skin 
incision. The choice of instrument used to make the incision was 
determined by personal preference of the operating surgeon. Out of the 
four units in our department, two units routinely used diathermy whilst 
the other two units used scalpel to incise the skin. Patients in the scalpel 
group had their skin incised by a standard Number 15 surgical scalpel 
whereas those in the diathermy group were incised using a standard 
Bovie monopolar cautery pencil at 24W Pure cut mode on a Valleylab 
Force FX electrosurgical unit, a standard machine used by surgical 
teams all over the world. After the procedure, all the skin incisions 
were then apposed using continuous subcuticular suture using 3-0 
Poliglecaprone. 

The primary outcome measure was scar cosmesis. The scar was 
assessed six weeks after surgery using the Patient Observer Scar 
Assessment Scale (POSAS) by both a general surgeon and the patient 
themselves with a score ranging from 6 to 60, with 6 being equal to 
normal uninjured skin and 60 being the worst possible scar 

3imaginable . Both the patient and the observer were blinded as to 
which group the patient was assigned to.The patient and observer 
scales each consist of six attributes that were assigned a score ranging 
from 1to10. The attributes in the observer scale are vascularity, 
pigmentation, thickness, smoothness, pliability and surface area. The 
patient scale grades the presence of pain, itching, differences in color, 
stiffness, smoothness and thickness when compared to normal skin. 
The scores of each individual attribute are summed up and the mean of 
both sums is taken as the final score for each scar. 

Post-operative pain was a secondary outcome measured in this study 
and was assessed by a blinded surgeon on post-operative day 1 using 
the Visual Analog Score (VAS), with the score ranging from 0to10 with 

1, 20 indicating no pain and 10 indicating the worst pain imaginable . All 
patients received intravenous Paracetamol 1gm thrice daily for 
analgesia for the first post-operative day which was switched to oral 
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Paracetamol 500mg tablets thrice daily from post-operative day 2 
onwards.

All data (VAS, POSAS score) was recorded on spreadsheets using 
Microsoft Excel 2013 and analyzed for any significant differences 
between mean VAS and POSAS scores of the two study arms using the 
Student's t-test. SPSS was used for all statistical analysis. A p value 
<0.05 was considered statistically significant.

RESULTS
Our study consisted of 248 patients in total (123 patients in the Scalpel 
group and 125 patients in the Diathermy group). Of the total patients in 
the study 52 had bilateral hernias (27 in the Scalpel group and 25 in the 
Diathermy group). Each incision was assigned to respective groups. At 
conclusion we had 150 incisions each in both Scalpel and Diathermy 
groups. Demographic data has been illustrated in Table I and Sex 
distribution in Figure I.  None of the patients in this study developed 
surgical site infection.

The mean POSAS scores, which measures the primary outcome, were 
assessed by a blinded surgeon and the patient themselves were found to 
be significantly better in the diathermy (p < 0.001) group. Similarly, the 
mean VAS scores for pain on post-operative day 1 were significantly 
lower for the diathermy group (p < 0.001) requiring less analgesia and 
ambulating earlier when compared to the Scalpel group. Of the 300 
surgeries done, none of the patients suffered from infection that 
required intervention. We have compared our results with similar 
studies in Tables II and III respectively.   The POSAS and VAS scores 
of comparing our study with other related studies have been 
represented in Figure II.

Table I: Demographic data and Results

Table II: Comparison of mean POSAS scores

Table III: Comparison of mean VAS scores

Figure– I: Sex Distribution

Figure – II:Comparison of various studies

DISCUSSION
In this single centre observational study, we compared the differences 
in scar cosmesis at 6 weeks and pain on post-operative day one using 
standardized objective scales. Demographically, the patients included 
in both the groups in our study were similar with no significant 
differences (Table I). Age and Sex distributions of the patients in our 

1study were similar to those in a North American study  with most 
patients being male and aged above 45 years.

3A  Dutch trial showed that the POSAS was a reliable and feasible scale 
for the assessment of linear scars, with good internal consistency and 
agreement among observers and patients. Hence the POSAS was 
chosen to assess the post-operative scars in this study.

Our study findings for scar cosmesis are similar to the results of 
similartrials examining abdominal wound incisions which weredone 

1 6by Aird et al and Kadyan et al , both of which consistently show a 
lower POSAS score for the diathermy group. The study done by 

6Kadyan et al  found values that were very similar to those of our study 
as illustrated in Tables II and III. The slightly higher POSAS scores 

1recorded in the Canadian trial may be attributed to the lighter skin of 
the Caucasian patients, making scars more apparent to the 
observerwhen compared to the darker skinned Indian population.

Post-operative pain as measured by the Visual Analog Scale was found 
to be significantly lower in the diathermy group in our study which 

4corroborates with the findings of two separate meta-analyses by Aird et al  
8and Nasir  Zaheer Ahmad et al  respectively and a prospective study by 

6 7Kadyan et al .Another systematic review showed that diathermy compared 
to scalpel was associated with less blood loss but there was no differences in 
post operative pain. A few studies that did not use any objective scale to 
definitively quantify pain still demonstrated reduced post-operative pain in 

12-14the diathermy group compared to the scalpel group. The reduced pain in 
diathermy may be attributed to the cauterization of the free nerve endings on 

15the edges of the incision , which impaired the frequency of impulse 
transmission along the nerve fiber and compromised the perception of pain 
after the initial healing process.

None of the patients in our study had wound infection requiring 
intervention contrary to findings of animal studies that indicated 
diathermy'sassociation with higher rates of wound infection. However 
numerous human trials conducted since then have disprovedthe animal 

8, 13, 15, 16studies results . It has been theorized that with diathermy, the 
higher subcutaneous oxygen tension caused by local tissue heating 

6enhances the resistance of the wound to infection . It's the type of 
surgery performed that influences wound infection rates than the 

17 18modality used to make the incision . A separate group  came to similar 
conclusions in their meta-analysis finding no statistically significant 
difference in the rate of post-operative wound complications, hospital 
stay or scar cosmesis.None of the patients included in either arms of 
our study developed seroma post operatively contrary to the finding in 

19the study done by Marsh et al which found a higher rate of seroma 
formation in the diathermy arm, thought to be caused by extensive 
injury to vascular and lymphatic vessels in the skin caused by cautery.

Advantages of electrocautery over scalpel have been proven in a meta-
8analysis done by Nasir Zaheer Ahmad et al where diathermy was 

found to produce cosmetically better scar with less post operative pain 
when compared to scalpel. Scalpels predispose to accidental injury in 
the operating room which can be avoided by use of electrocautery 
which in turn also reduces chances of transmission of blood borne 

13infections like Hepatitis B, C and HIV . However, the use of 
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No Criteria Scalpel Diathermy P value
1.
2.

3. 

4.
5.

6.

Age (Mean)
Sex

Unilateral 
Bilateral
Diabetes 
POSAS Score 
(Mean)
VAS Score 
(Mean)

57.04 +/- 13.728
Male – 112, Female 
-11
96
27
42
15.02 +/- 0.66

3.96 +/-  1.19

58.07 +/- 13.176
Male –123, 
Female – 2
100
25
47
14.59 +/- 0.674

2.58 +/-  0.67

0.969
0.29

0.307
<0.001

<0.001

GROUPS Cautery Scalpel P value
Present Study 14.59 ± 0.674 15.02 ± 0.66 <.001

1Aird et al 19.2 ± 8 20 ± 7.4 0.684
6Kadyan et al 14.5 ± 0.9 17.3 ± 0.87 Not given

GROUPS Cautery Scalpel P value
Present Study 2.58 ± 0.67 3.96 ± 1.19 <0.001

1Aird et al 1.68 3.13 0.018
6Kadyan et al 2.5 ± 0.66 4.13 ± 1.02 <0.0005
22Ayandipo et al 1.06 ± .81 1.92 ± 0.87 =0.001
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diathermy has been associated with electrosurgical injuries to the 
surgeon and accidental burns to the patient on rare occasions which 
may be aggravated by use of alcoholic antiseptics like 

20chlorhexidine .The result of our study disproves the belief that the use 
of diathermy on skin results in an exaggerated inflammatory response 
and devitalization of tissues surrounding the incision causing a worse 

1, 4, 7-10scar and more pain .Our study has demonstrated that diathermy 
could be safely used to incise skin without causing a cosmetically 
inferior scar or increased pain compared to scalpel.

The limitations of the present study include a relatively small sample 
size from a single institution, the inclusion of only scars on the groin 
and not more cosmetically sensitive regions and the objective 
measurement of only scar cosmesis and pain would be minimal as 

21,22demonstrated by previous investigators .

CONCLUSION
Based on the significantly lower POSAS and VAS scores in this study, 
we recommend the use of diathermy to make the skin incision while 
performing open inguinal hernia mesh hernioplasty. As evidenced in this 
study the use of diathermy does not result in cosmetically inferior scar, 
moreover reduced post-operative pain by use of the same would help in 
reducing post operative analgesics and would also have positive effect on 
patient satisfaction and quality of life. Replacing diathermy with scalpel 
would markedly reduce the risk of accidental injuries in the operating 
theatre thus preventing blood borne infections also.
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