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ABSTRACT 

Objective: The aim of the study was to make a comparison between skin incisions made with electrocautery 
versus scalpel in terms of their safety, efficacy and post-operative complications. 

Design: A randomized controlled study. 

Setting: The study was conducted in Combined Military Hospital (CMH) Kharian, Pakistan airforce (PAF) 
Hospital Sargodha. 

Duration of Study:  May 2008 to August 2011. 

Patients and Methods:  Ninety seven patients who underwent open cholecystectomy were randomly divided into 
two groups on the basis of the use of electrocautery versus steel scalpel for making skin incision and sub-
cutaneous tissue dissection. Parameters  recorded were, time taken from skin incision to full incising of the 
peritoneum, length of the wound, amount of blood loss during this step of surgery in each group. Post-operative 
pain scoring using visual analogue scale was done. Wound complications such as infection, haematoma/seroma 
and dehiscence were noted too. One month of follow up was recorded in each group.  Subsequently a comparison 
of these findings was done. 

Results: Incision time (sec/cm2) was longer in scalpel group than in diathermy group (p = 0.001), whereas, 
incision blood loss (ml/cm2) was significantly less in diathermy group than in scalpel group (p = 0.03). There was 
no difference in post-operative pain perception as delineated by visual pain analogue scoring system between the 
two groups (p = 0.57). Post-operative wound complications and the final healing of wound at 01month of follow-
up were almost similar in both groups.  

Conclusion: Electrocautery may be used safely without any untoward complication in making skin incision and 
sub-cutaneous tissue dissection with an advantage of reduced incision time and and less blood loss.  
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INTRODUCTION 

There has always been a fear of thermal 
injuries while using electrocautery for making 
skin incision1. Although, diathermy has been 
excessively used for hemostasis and underlying 
soft tissue dissection, but its use for making skin 
incision has been mostly discouraged because of 
concern related to superficial burns, excessive 
post operative scarring resulting in poor cosmetic 
results and postoperative wound complications2. 
Whereas, many observational studies and as well 
as some prospective experimental studies have 
painted contrary results3,4.  

The purpose of our study was to evaluate 

the hypothesis that use of electrocautery while 
making skin incision does not result in superficial 
burns and delayed wound healing. Moreover, 
diathermy incision is more efficient than scalpel 
incision with regard to incision time, incision 
blood loss, and postoperative wound pain and 
wound complications. 

PATIENTS AND METHODS 

This prospective study comprised of a 
randomised controlled trial that was conducted 
at Combined Military Hospital Kharian and 
Pakistan Airforce Hospital Mushaf between May 
2008 and August 2011. 

Ninety seven patients who underwent an 
elective, open cholecystectomy were recruited in 
the study. They were randomly divided into 2 
groups. Randomization was done a night before 
surgery by an independent surgical colleague 
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along with a written consent. Group I (n=48) 
underwent surgery by using diathermy in cutting 
mode for making skin incision and subsequent 
soft tissue dissection till the posterior-rectus 

sheath and peritoneum were fully opened. A 
monopolar diathermy using a pen/needle 
electrode and delivering 500 k-Hz of sinusoidal 
current was used in the procedure. Group II 
(n=49) underwent surgery by using steel scalpel 
for making skin and subcutaneous incision. 

Diathermy in coagulation mode was used to 
secure hemostasis in both groups. Inclusion 
criteria comprised of all the patients of either sex, 
in adult age range (i.e. >18 years), who 

underwent elective open cholecystectomy. 
Patients on anti coagulant therapy, patients lost 
to follow up and those who refused consent for 
diathermy incision. 

Open cholecystectomy was performed 
through a transverse sub-costal incision of about 

Table-1: Statistical analysis of operative parameters. 

 Diathermy (n=48) Scalpel (49) p value 

Wound area cm2 20.41 (SD±  8.03) 20.31 (SD± 8.77) 0.03 

Incision time (sec) 191.62 (SD± 20.43) 256.36 (SD± 22.35) 0.04 

Incision time (sec/cm2) 7.66 9.29 0.001 

Blood loss (ml) 12.08 (± 1.06) 15.46 (SD± 1.36) 0.06 

Blood loss (ml/cm2) 1.48 2.08 0.03 

Table-2: Post-operative pain score visual pain analogue.      
 

          
 

 Diathermy n=48 Scalpel n=49 p value 

Day 1 of surgery 4.35      SD=1.345 4.36     SD= 1.298 0.57 

Day 2 of surgery 2.10      SD=0.984 2.20     SD=1.008 0.37 

Day3 of surgery 0.73      SD=1.678 0.72     SD= 1.598 0.59 

Patient demand analgesia 

Volume (mg) 75 80 0.98 

Days 3 3 0.12 

Table-3:  Post operative wound healing and complications. 
  Diathermy 

n=48 
Scalpel  
n=49 

p 

Wound infection according 
to ASEPSIS Wound Scoring 
System (Adapted from 
Wilson et al, Lancet 1986) 

Score 0-10=satisfactory healing. 
Score 11-20=disturbance of healing 
Score 21-30=minor wound infection 
Score 31-40=moderate wound 
infection 

43 
3 
2 
- 

45 
2 
2 
- 

0.73 
0.12 
0.33 

Wound 
haematoma/seroma 

 2 2 0.64 

Wound dehiscence  - - - 

Wound healing (days)  14.44 14.80 0.58 
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4-6 cms. Exact length and depth of the incision 
was measured at the completion of surgery with 
a sterile tape. Prophylactive antibiotics 
(Ceftriaxone / Cefotaxime /Cefoperazone + 
salbactum) were administered at the time of 
induction and continued post operatively till 2nd 
post-operative day (i.e day 3) 

Incision time was noted from the start of 
making skin incision till complete opening of 
posterior rectus sheath and peritoneum. Blood 
loss during this step of surgery was noted by 
using pre-weighed dry gauge packs. Wound was 
closed with vicryl 1, whereas, skin was closed 
with prolene 3/0. Post operative analgesia 
included Injection Nalbuphine HCl that was 
administered on patient demand. Injectable 
analgesics were continued till 2nd post operative 
day (i.e. day 3) when the demand was shifted to 
oral analgesics such as tramadol and diclofenac. 
Visual pain scoring (visual analog scale) was 
done each morning post operatively by an 
independent surgical team member till day 3. 

Wound healing was classified on the basis of 
ASEPSIS Wound Scoring System as described by 
Wilson AP et al5.  Category of infection: total 
score 0-10 = satisfactory healing; 11-20= 
distrubance of healing; 21-30 = minor wound 
infection; 31-40= moderate wound infection. 

 Post operative wound complications such as 
superficial burns, wound sepsis, dehiscence and 
hematoma/seroma formation were observed for 
01 month.The stitches were removed on 9th post 
operative day. In case of infection wounds were 
dressed till they healed by secondary intention or 
delayed suturing. Final healing of the wound was 
noted at 01 month of follow-up. 

SPSS version 16 was used for statistical 
analysis. Various mean values along with 
standard deviation were calculated. Unpaired 
Student’s t test was used to assess the under 
observation patients parameters and operative 
parameters. A value of p < 0.05 was considered 
statistically significant.  

RESULTS  

Both the groups were similar in their 
demographic features. Mean age in diathermy 
group (n=48) was 40 years (range 26- 60; standard 
deviation: 23.154), whereas mean age in scalpel 
group (n=49) was 36 years (range 20- 60; standard 
deviation: 21.578). Female: male ratio in 
diathermy group was 40:8, whereas, in scalpel 
group it was 40:9. Statistically this difference was 
not significant (p= 0.67) 

 There was no significant difference between 
the two groups in respect of wound area cm2 
(p=0.37). Incision time as calculated by sec/cm2 
was significantly less in diathermy group  (7.66 
sec/cm2) than scalpel group (9.29 sec/cm2) p = 
0.001 i.e. less time was required in opening the 
wound with diathermy than with scalpel. 

Similarly wound related blood loss was less 
in diathermy group (1.48 ml/cm2) than in scalpel 
group(2.08 ml/cm2) p= 0.03. 

There no statistical difference in pain 
perception and requirement of analgesics in 
either group on the day of surgery (p=0.57), on 
2nd p=0.37 and 3rd day of surgery p= 0.61. The 
results have been given in table 1, 2 and 3. 

No incidence of thermal injury occurred in 
diathermy group. Post operative wound 
complications did not differ in either group. 
There was no incidence of wound dehiscence in 
either group. On the basis of ASEPSIS wound 
scoring system, 3 wounds from diathermy group 
and 2 wounds from scalpel group fell in the score 
range of 11-20 (distrubance of healing), whereas, 
2 wounds each from diathermy group and scalpel 
group fell in score range 21-30 ( minor wound 
infection). These wounds were treated 
conservatively with wound dressings and wound 
toilet. All of them healed on conservative 
treatment with only three cases requiring 
secondary suturing. Wound hematoma / seroma 
occurred in two cases in each group, which were 
managed by repeated aspirations.   

There was complete wound healing at 01 
month follow-up in each group. 
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DISCUSSION 

Since the improvement in electrosurgical 
equipments and advent of oscillatory units, 
diathermy has been excessively used for 
hemostasis and sub cuticle dissection. Its use for 
making skin incision has not gained generalized 
acceptance. Earlier studies conducted on animals 
revealed lateral thermal injuries with thermal 
knives that resulted in delayed wound healing 
when compared with standard steel scalpel1,2.   

Ji et al in 2006 studied the effect of high 
frequency surgical knives on healing of 
abdominal incision in rats. They discouraged the 
use of electrical knives including electrocautery 
for wound incision since it resulted in more 
wound infection rate and delayed healing2. 
Similarly Ozgun et al in 2007 found harmonic 
scalpel less damaging than electrocautery in rats 
when performing midline laparotomy but cold 
scalpel was more superior to harmonic scalpel in 
causing less inflammatory reaction and necrosis6.  

New oscillating units that deliver sinusoidal 
current via an electrode in cutting mode result in 
rapid cell vaporization along the tissue cleavage 
line thus minimizing damage to the surrounding 
area7. Therefore, in absence of tissue charring, 
there is less inflammation and minimal scarring, 
whereas, hemostasis is instantaneous.  

Studies have demonstrated the safety of 
diathermy incision when compared to scalpel 
with no difference in terms of wound strength 
and wound infection3,8,9. Cochrane data base Sp 
Rev. 2007 concluded that the use of diathermy 
approach to vas deferens resulted in less 
bleeding, hematoma, infection, pain and shorter 
operating time than traditional incision 
techniques. Although, both approaches did not 
differ in their effectiveness4. 

Kearns et al in 2001 and Shamim in 2009 
were able to establish the efficacy of diathermy 
incision as compared to scalpel incision. They 
found that diathermy incision resulted in less 
blood loss, less incision time with reduced need 
of post operative analgesics in diathermy group, 

with no difference in post operative wound 
complications and scar formation10,11. 

 Charoenkwank et al in their review could 
not establish the superiority of electrosurgical 
incision over scalpel but they did confirm that the 
use of electrosurgery in making abdominal skin 
incision is as safe as using scalpel12. Another 
systematic review and meta-analysis revealed 
that electrocautery is safe and effective while 
making skin incision, as it significantly reduces 
incision time, incision blood loss and post-
operative pain. Moreover, there was no 
significant difference in wound infection or scar 
cosmesis when compared to scalpel13.  

Our own results are similar with other 
recently conducted review studies that clearly 
concluded less blood loss and quicker time with 
cutting diathermy while making skin incision 
than those made with scalpel. Whereas, there was 
no difference in post-operative pain or wound 
complication14.  

Other studies have established the safety 
and efficacy of diathermy incision in the field of 
neurosurgery, thoracic surgery, orthopedic and 
maxillofacial cosmetic surgery14-16. Diathermy has 
been safely used in excising nevi and for shaving 
techniques that included partial thickness 
removal of superficial lesions such as 
hemangioma, pyogenic granulomas, etc, with 
good aesthetic results17. 

Another added advantage of diathermy 
incision is the sense of security against 
percutaneous injury that has been a potential 
hazard of using scalpel in operative field18. 

CONCLUSION 

Diathermy is superior to scalpel in respect of 
quick incision time and less blood loss but it may 
not affect the overall outcome of the operation. 
Although, the choice of either method remains to 
rest with the surgeon preference but we advocate 
that electrocautery can safely be used to make 
skin incisions without fear of any superficial 
burns or delayed wound healing. 
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