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INTRODUCTION water resulting in controlled tissue lysis, which can be 
Traditionally scalpels with disposable knives are used for employed to coagulate (modulated mode) or to cut 

1 (sinusoidal mode) the tissue. This principle allows the various skin and tissue incisions . The advent of 
use of diathermy electrode without causing surrounding electrosurgical instruments was a leap in the field of 

9
surgery and since their introduction in 1920‘s it has tissue damage . Despite these findings and advantages, 

2 the idea of using diathermy as a ‘cutting’ instrument for increasingly been used for tissue dissection . It is 
3 skin and surgical incisions has met the skepticism of considered to be an efficient mode of dissection , being 

104 many surgeons . And although many studies indicate a haemostatic and convenient . With the increasing 
safe profile of diathermy, there is conflicting data to incidence of blood-transmitted diseases such as 

5 6 support the opposite as well, showing impaired healing Hepatitis B , Hepatitis C  and Human immunodeficiencey 
117 and increased scarring with diathermy use . This has Virus (HIV)  the risk of transmission to both doctor and 

generated enough debate and recently there has been patient is quite significant. Its use in lieu of the 
renewed interest to study the diathermy with comparison conventional sharp instruments has the advantage as a 
to scalpel. Moreover, recent introduction of newer power precautionary measure, there by avoiding and possibly 
tools, such as harmonic scalpel, also instigated even completely replacing the scalpel from the operative 
researchers to compare their efficacy and safety vis-à-vis fields, looks an attractive option. As an alternate, use of 

12
the more traditional steel scalpel and diathermy .diathermy instead of scalpel for skin incision is gradually 

8
gaining wide acceptance .

Midline laparotomy provides quick, easy and wide 
access to nearly all the structures of abdomen and In diathermy , a potential gradient dependant current is 
retroperitoneum. However, it is associated with passed through the tissue at high frequency (greater 
significant morbidity when compared to other abdominal than 100000 Hz) to excite tissue molecules such as 
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ABSTRACT... Objectives: To compare the diathermy incision with scalpel incision in patients undergoing midline elective laparotomy. Design 
of Study: A prospective, experimental comparative study. Place and Duration: Department of surgery, PNS Shifa Karachi, from March 2007 to 
June 2008. Patients and Methods: A total of 100 patients were included in the study, and equally divided into 2 groups. Group A received 
scalpel incision while in group B diathermy was employed to incise all layers. Peroperative parameters including, incision time and blood loss 
were calculated. Postoperatively, pain was assessed by visual analogue score and wound infection documented. Results: Both groups 
included fifty patients each out of the total 44 females and 56 were males, with similar gender preposition in both the groups. Mean age of 
patients in scalpel group was 48.78 (±14.47) while it was 44.92 (±15.87) in diathermy group. The mean incision related blood loss in Scalpel 

2 2group was 1.53 (±0.20) ml/cm   and in Diathermy group was 1.43 (±0.20) ml/cm , showing significantly less bleeding in diathermy group (p-
2 2value= 0.014). Diathermy group, with incision related time of 6.20 sec/cm   (±0.97 sec/cm ), was significantly quicker (p-value= 0.003) than 

2 2scalpel incision, with incision time of 6.76 sec/cm  (±0.84 sec/cm ). Postoperative pain scores, recorded daily over five days, showed 
insignificant difference between the two groups. Conclusions: Diathermy, employed for midline laparotomy, is quicker and hemostatic, 
compared to the scalpel. The two are, however, similar in terms of wound infection and postoperative pain.



13 procedure was taken as incision length while the depth of incisions . The proper surgical technique has been a 
the incision was taken as the total thickness of the major concern among surgeons as it has been shown to 

14 abdominal wall taken in centimeters. “Wound area” was affect healing following midline laparotomy . Diathermy 
calculated as the product of the above two variables. can be used in midline laparotomy incisions as 
Incision Time (from the initial skin incision till complete internationally carried out studies have shown it to have 
opening of peritoneal cavity, including haemostasis), significant advantage over traditional scalpel incision on 

2calculated in seconds per unit wound area (sec/cm ), the basis of incision related blood loss , incision time and 
was also noted.post operative pain. Moreover they also show that there 

is no difference between the two in terms of 
15 Blood loss during the surgery was calculated by weighing postoperative wound complications .

the swabs used exclusively in making the incision and 
during haemostasis with each gram taken as equal to Purposive significance of the present study was to 
one milliliter of blood. Suction was not used meanwhile. compare these two methods for midline laparotomy in 

2The amount of blood was calculated as ml/cm .our local set up with an aim to evaluate diathermy as an 
effective alternative to scalpel incision.

All patients were administered prophylactic intravenous 
antibiotics (1.5 grams Cefuroxime + 500 mg PATIENTS AND METHODS
Metronidazole) at the time of induction and then two A quasi experimental study was carried out at 
doses post op 8 hours apart.department of surgery, PNS Shifa, Karachi for a period of 

16 months from March 2007 to June 2008. A total of 
Wound related pain was assessed using visual analogue hundred patients undergoing elective midline 
scales at each post op morning. The score was noted on laparotomy, were included in the study. Only clean or 
the proforma.clean contaminated cases were included and none of the 

cases had previous midline laparotomy, concurrent 
Wound was assessed clinically for wound infection for anticoagulant or corticosteroid therapy.
the first five postoperative days. The presence or 
absence was noted on proforma.On hundred patients fulfilling the inclusion and exclusion 

criteria were recruited in the study after taking informed 
DATA  ANALYSIS AND STATISTICAL METHODSconsent.
The data was fed in Statistical Package for Social They were randomized by coin toss method into two 
Sciences (SPSS) version10. Descriptive statistics were equal groups.
applied to calculate mean and standard deviation for 
age, and frequency for gender. The amount of wound Group ‘A’ was the group receiving scalpel incision where 
related blood loss, incision time and the severity of scalpel with disposable blade was used to incise skin till 
wound related pain in both groups was compared using peritoneum. In group ‘B’ incision was made through the 
Student t-test, while post-op infection in two groups were skin and deeper tissues with diathermy using standard 
compared using Fisher's exact test.diathermy pen electrode. Electosurgical unit (ESU), 

brand Sabre 2400 by Conmed Corporation, set at pure 
cutting mode and delivering 417 kHz sinusoidal current, RESULTS
was employed to incise skin and all the layers. In both The study was conducted on 100 patients undergoing 
groups diathermy was used in coagulation mode for elective laparotomy who were prospectively assigned 
hemostasis. either the scalpel group (A) or diathermy group (B) with 

equal number in each group. The range of age of patients 
Incision dimensions were measured with a sterile flexible in this study was from 18 years to 87 years with a mean 
ruler. The length of the incision at the end of the age of 46.85±5.38 years. Mean age of patients in Scalpel 
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group was 48.78±14.47, while it was 44.92± 15.87 in postoperative day from day one till day five, in scalpel 
Diathermy group (table-I) There was no significant group (A) were 3.96, 3.00, 2.40, 2.08 and 1.58. While the 
difference between two groups with respect to age (p corresponding values were 3.78, 2.90, 2.30, 1.94 and 
value 0.211). Out of these 44 were females and 56 were 1.40 in the diathermy group (B). These values were 
males. In both groups there were 28 males (56%) and 22 compared using t-test. There was insignificant difference 
Females (44%) each. In both groups, peroperative and between the two groups in terms of pain on any of the 
post operative findings were noted and endorsed. daily scores on the five post operative days (table-II).
Peroperative parameters included incision related blood 

2
loss (calculated in ml/cm ) and incision time (in 

2seconds/cm ).

2
The mean incision related blood loss was 1.53 ml/cm  in 

2scalpel group with a standard deviation of 0.20 ml/cm . 
2

While it was 1.43 ml/cm  with a standard deviation of 0.20 
2ml/cm  in diathermy group. Diathermy incision group had 

significantly less bleeding than the scalpel group 
(p=0.014).

The mean time taken for incision in scalpel group was 
2 2

6.76 sec/ cm  with a standard deviation of 0.84 sec/cm . 
In diathermy group, the mean incision–related time was 

2 26.20 sec/cm  with a standard deviation of 0.97 sec/cm . 
There was significant difference between the two groups 
with regards to the incision–related time (p=0.003). 

The overall frequency of wound infection in our study was 
5%, of which, three cases were seen in the scalpel group 
and two in diathermy group. This difference between the 
two groups was statistically insignificant (p=0.17). 

Postoperatively, patients in both groups were assessed 
on each post operative morning for pain. It was done by 
linear visual analogue score and values for 5 days were 
endorsed. The mean values of pain scores of each 
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Group A Group B Test P-value

Mean age 48.78(14.77) 44.92 (15.87) T-Test 0.211

Operative Parameters

1. Incision-related blood loss (ml/cm2) 1.53(+0.201) 1.43 (+0.201) T-Test 0.014

2. Incision time (sec/cm2) 6.76(+0.84) 620 (+0.97) T-Test 0.003

Wound infection 3 2 Fisher-exact test 0.172

Table-I. Comparison of Scalpel Group (A) with Diathermy Group (B).

Table-II. Postoperative pain scores

Postop Day Scalpel
Group

Diathermy
Group

P-value

Day 1 3.96 3.78 0.24

Day 2 3.00 2.90 0.51

Day 3 2.40 2.30 0.51

Day 4 2.08 1.94 0.33

Day 5 1.58 1.40 0.13



8DISCUSSION Chrysos E et al , where either electrosurgical scalpel or 
The use of electrosurgical devices has been in vogue for steel scalpel were employed for skin and underlying 
a long time and has seen introduction of modern safer tissues incision while carrying out prosthetic mesh 
versions. The surgeons, however, continue to be inguinal hernioplasties. Their results showed no 
skeptical and reluctant when it comes to the use of these difference in terms of wound infection. Their results 
devices for making an incision of skin and fascia. This differed from the present study in that insignificant 
reluctance, which stems partly from previous studies difference was found in terms of total operative time 
showing impaired healing associated with the use of where as only incision related time was studied in the 
diathermy, has been seriously challenged by newer present study. Moreover, the control of bleeding in an 
research work, which suggests diathermy to be safe inguinal incision is dependent upon ligation or control of 
option with definitive advantages and no added risk larger vessels compared to the small vessels 
profile. So our work was aimed to investigate this encountered in laparotomy incision. The findings of 

17alternative method of incision with comparison to the Pearlman et al , comparing the two methods of incision 
scalpel incision with regards to advantages, like time and for cholecystectomy incision, support the results of 
bleeding, as well as alleged complications i.e. present study. That study concluded that diathermy 
postoperative pain and wound infection. incision was associated with significantly less incision 

time and incision-related blood loss. It also showed no 
The findings of present study are supported by Kearns et difference with regards to postoperative pain. Similar 

15 18al , who compared elecctrosurgical and scalpel methods results were reported by Stolz et al  for elective 
in hundred patients undergoing elective midline incision. thoracotomy incision by the two modalities, with regards 
The diathermy was associated with significantly lesser to wound-related complications. They concluded that 
incision related blood loss and was quicker. Similarly, there was no effect of the type of incision used, on the 
there was no significant difference in terms of wound early and late wound complications, including infection. 
complications, including wound infection, as evidenced 
by present study. However, their study showed that This study did not compare incision time, bleeding or 

14diathermy was associated with significantly less early postoperative pain. Dixon et al  compared conventional 
postoperative pain and lower analgesic requirements on scalpel and diathermy incision using modified (needle) 
patient–controlled analgesia. The results of this study are electrode. They concluded that the later was consistently 

16also in concordance with the results of Telfer et al  which quicker and that no difference between the two groups 
compared 101 patients undergoing midline Laparotomy, was found with regard to wound healing and 
by either diathermy or scalpel, for intestinal resection. complications. The study by Dixon et al, did not study 
Diathermy was associated with significantly less blood other variables of interest like blood loss and 
loss and an insignificant difference in postoperative pain. postoperative pain.
Contrary to present study, however, their study showed 
that there was no advantage with diathermy in relation to It is worthwhile to mention the results of the experimental 
the incision related time. models studying the effects of these incision techniques 

in animals. Various experimental studies have shown 
The findings of a large (n=964) multicenter, collaborative that the use of scalpel to perform an abdominal incision 

10
study by Franchi et al  also supports the findings of resulted in better outcomes in terms of wound healing as 

19 20present study. They studied early and late wound related compared to the diathermy . Allan et al  studied the 
complications in patients undergoing elective midline mechanical strength of healing laparotomy wound in 
laparotomy by the two modalities under discussion and Wister rats and concluded that, compared to diathermy; 
concluded that there was no difference between the two scalpel incision was associated with significantly 

21groups with respect to early and late wound increased strength. Kim et al , studied in albino male 
complications including wound infection. The study by rabbits, found an increased infection rate related to the 
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9. Cuschieri A, Steele RJ. Surgical craft and technology. use of diathermy, though they used diathermy in 
In: Cuschieri A, Steele RJ, Moossa AR.editors. Essential coagulation mode. This difference observed between the 
Surgical Practice Vol 1. 4th ed. Oxford: Butterworth-

animal experimental studies and present study, along 
Heinemann 2000:37-68.

with human studies described previously, may be partly 
attributed to the difference in inoculum size of bacteria in 10. Franchi M, Ghezzi F, Benedetti-Panici PL, Melpignano M, 

Fallo L, Tateo S, Maggi R, Scambia G, Mangili G, Buttarelli animals that may not correspond to the one occurring 
M. A multicentre collaborative study on the use of cold postoperatively in humans. The use of prophylactic 
scalpel and electrocautery for midline abdominal 

antibiotics, which is not done in animals, may also modify 
incision. Am J Surg 2001;181:128-32.

the response. Also as compared to the humans, in 
smaller animals the diathermy may proportionately 11. Sinha UK, Gallagher LA. Effects of steel scalpel, 

ultrasonic scalpel, CO2 laser, and monopolar cause much greater tissue disruption and damage with 
electrosurgery on wound healing in guinea pig oral relation to the total abdominal wall surface area. 
mucosa. Laryngoscope 2003;113:228-36.Copyright© 15 Apr, 2010.

12. Ozgiin H, Tuncyurek P, Boylu S, Erpek H, Yenisey C, Kose 
REFERENCES H, Culhaci N. The right method for midline laparotomy: 
1. Leaper DJ. Basic surgical skills and anastomoses. In: what is the best choice for wound healing? Acta Chir  

Russell RC, Williams NS, Bulstrode CJ. Editors. Bailey Belg 2007;107:682-6.
and Love’s Short Practice of  Surgery. 24th ed. London. 
Arnold; 2004:95-106. 13. Lodhi FB, Asrar R, Akram M, Hussain R. Incidence of 

Abdominal Wound Dehiscence (Midline Vs 
2. Johnson MA, Gadacz TR, Pfeifer EA, Given KS, Gao X. Paramedian Incision Closed With Vicryl No.1). Ann 

Comparison of CO2 laser, electrocautery and scalpel King Edward med Coll 2001;7:38-40.
incisions on acute phase reactants in rat skin. Am Surg 
1997;63:13-6. 14. Dixon AR, Watkin DF. Electrosurgical skin incision 

versus conventional scalpel: a prospective trial. JR 
3. Duxbury MS, Blake SM , Dashfield A, Lambert AW. A Coll Surg Edinb 1990;35:299-301.

randomized trial of knife versus diathermy in pilonidal 
disease. Ann R Coll Surg Eng 2003;85:405-7. 15. Kearns SR, Connolly EM, McNally S, McNamara DA, 

Deasy J. Randomized clinical trial of diathermy versus 
4. Sheikh B. Safety and efficacy of electrocautery scalpel Scalpel incision in elective midline laparotomy. Br J 

utilization for skin opening in neurosurgery. Br J Surg 2001;88:41-4.
Neurosurg 2004;18:268-72.

16. Telfer JR, Canning G, Galloway DJ. Comparative Study 
5. Shrestha SK , Bhattarai MD. Study of Hepatitis B among of abdominal incision techniques. Br J Surg 

different categories of health care workers. JCPSP 1993;80:233-5.
2006;16:108-11.

17. Pearlman NW, Stiegmann GV, Vance V, Norton LW, Bell 
6. Chaudhary IA , Khan SA, Samiullah. Should We Do RC, Staerkel R, Van Way CW 3rd , Bartle EJ. A 

Hepatitis B and C Screening On Each Patient Before prospective study of incisional time, blood loss, pain, 
Surgery: Analysis of 142 cases. Pak J Med Sci and healing with carbon dioxide laser, scalpel, and  
2005;21:278-80. electrosurgery. Arch Surg 1991;126:1018-20.

7. Mumtaz S, Mehmood-ur-Rehman, Muzaffar M, Masood- 18. Stolz AJ, Schitzner J, Lischke R, Simonek J, Pafko P. Is a 
ul-Hassan, Iqbal W. Frequency of seropositive blood scalpel required to perform a thoracotomy? Rozhl Chir 
donors for hepatitis B, C and HIV viruses in Railway 2004:83:185-8.
Hospital , Rawalpindi. Pak J Med Res 2002;41:51-3.

19. Sowa DE, Masterson BJ, Nealon N, von fraunhofer JA. 
8. Chrysos E, Athanasakis E, Antonakakis S, Xynos E, Zoras Effects of thermal knives on wound healing. Obstet 

O. A prospective study comparing diathermy and Gynecol 1985;66:436-9.
scalpel incisions in tension-free inguinal 
hernioplasty. Am Surg 2005;71:326-9. 20. Allan SN, Spitz L, van Noort R, Black MM. A comparative 

study of scalpel and electrosurgical incision on 

  Professional Med J Mar 2011;18(1): 106-111.                                       (www.theprofesional.com) 110

5ELECTIVE MIDLINE LAPAROTOMY 



subsequent wound healing. J Pediatr Surg 1982;17:52- Relevance of methods of skin incision technique on 
4. development of wound infection. Am Surg 

1991;57:129-30.
21. Kim H, Brunner E, Ritter E, Thompson D, Derverux D. 

  Professional Med J Mar 2011;18(1): 106-111.                                       (www.theprofesional.com) 111

6ELECTIVE MIDLINE LAPAROTOMY 

Correspondence Address:
Lt. Col. Dr. Athar Abbas Shah Gilani
Department of Surgery
CMH, Bannu
athargilani@live.com
athargilani@ymail.com 

Article Citation:
Siraj A, Gilani ABS, Dar MF, Raziq S. Elective midline 
laparotomy; Comparison of diathermy and scalpel 
incisions. Professional Med J Mar 2011;18(1):106-111.

Received after proof reading:    00/00/0000Accepted for Publication:    15/04/2010Article received on:    22/03/2010

Do not go where the path may lead, 
go instead where there is 
no path and leave a trail.

Ralph Waldo Emerson
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