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Background: Skin incisions have traditionally been made using a scalpel. Diathermy, a more 

recent alternative, is thought to increase the risk of infection, impair healing and decrease 

cosmesis. Recent studies suggest that diathermy may offer potential advantages with respect 

to blood loss, incision time and postoperative pain. The aim of this study was to compare the 

efficacy and safety of surgical diathermy incisions versus conventional scalpel incisions for 

midline laparotomy in our local setting with an aim to evaluate diathermy as an effective 

alternative to scalpel incision.  

Methods: This was a prospective randomized clinical study which was conducted in the 

surgical wards of Bugando Medical Centre between January 2010 and December 2011. 

Patients were randomly assigned to two groups i.e. Group A (Scalpel group) and Group B 

(Diathermy group). 

Results: A total of 214 patients were enrolled in the study. Of these, 108 patients were 

randomized to Group A (Scalpel group) and 106 patients to Group B (Diathermy group). The 

two groups did not differ significantly in relation to age and sex (p > 0.001). Laparotomy skin 

incisions using diathermy were significantly quicker than scalpel incisions (p = 0.001).  There 

was significantly less blood loss in the diathermy group compared with the scalpel group (P = 

0.012). The mean visual analogue scale was significantly reduced more in the diathermy 

group than in Group Scalpel group patients on postoperative day 1 (p =0.001), day 2 (p = 

0.011) and 3 (p =0.021) respectively. The mean amount of intramuscular analgesic 

requirement was significantly less in the Diathermy group than in the Scalpel group (p= 

0.021). Postoperative complication rates did not differ significantly between the Scalpel and 

Diathermy groups (p = 0.243). There was no significant difference between two groups with 

respect to the mean length of hospital stay (p = 0.834). 

Conclusion: We conclude that diathermy incision in elective midline laparotomy has 

significant advantages compared with the scalpel because of reduced incision time, less blood 

loss, reduced early postoperative pain and analgesic requirements.  

Introduction  

Traditionally skin incisions are made by scalpels with disposable knives, these incision are more 

bloody and painful1. Surgical diathermy was introduced at the beginning of the 20th century to 

obviate the inherent disadvantages of steel scalpel2-4. It is considered to be an efficient mode of 

dissection4, 5, being haemostatic and convenient4, 6. With the advent of modern electrosurgical units 

capable of delivering pure sinusoidal current, this technique is now becoming extremely popular 
because of rapid haemostasis, faster dissection and reduced overall operative blood loss7-9.  

In diathermy , a potential gradient dependant current is  passed through the tissue at high 

frequency (greater than 100000 Hz) to excite tissue molecules such as water resulting in 

controlled tissue lyses, which can be used for employed to coagulate (modulated mode) or to cut 

(sinusoidal mode) the tissue. This principle allows the use of diathermy electrode without causing 
surrounding tissue damage4,10. Diathermy incision is not a true cutting incision9-11. This method 

heats cell within tissues so rapidly that they vaporize, leaving cavity within cell matrix, heat 
created disappears as steam, rather than being transferred to adjacent tissues. As electrode is 
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moved forward new cells are contacted and vaporized with creation of incision. This explains 

absence of scaring and subsequent healing with less scarring9,11.  

Despite these findings and advantages, the idea of using diathermy as a ‘cutting’ instrument for 
skin and surgical incisions has been rejected by many surgeons for the fear of delay wound healing 

and the risk of infection and this have curtailed the widespread use of surgical diathermy for skin 
incisions4,9,11. Midline laparotomy provides quick, easy and wide access to nearly all the structures 

of abdomen and retroperitoneum. However, it is associated with significant morbidity when 

compared to other abdominal incisions4,11. The proper surgical technique has been a major 
concern among surgeons as it has been shown to affect healing following midline laparotomy 4, 12. 

However, diathermy  has been reported to be used in midline laparotomy incisions as 
internationally carried out studies have shown it to have significant advantage over traditional 

scalpel incision on the basis of incision related blood loss , post operative pain. Moreover they also 
show that there was no difference between the two in terms of postoperative wound 

complications13. 

Many randomized clinical trials have been conducted to compare diathermy incision with scalpel 

incision over skin in midline laparotomy and many of them showed diathermy incision is better 

than scalpel incision in terms of time taken for incision, lesser pain, better wound healing and little 

blood loss4,9,13,14. However, despite this evidence in many randomized clinical trials in support of 

diathermy use in skin incision, many surgeons in many centres including ours are still reluctant in 

using diathermy for making skin incisions9,11. This prospective randomized clinical trial was 

conducted at our centre to compare the efficacy and safety of surgical diathermy incisions versus 

conventional scalpel incisions for midline laparotomy in our local setting with an aim to evaluate 

diathermy as an effective alternative to scalpel incision.  

Patients and Methods 

This was a prospective randomized clinical study which was conducted in the surgical wards of 

Bugando Medical Centre (BMC) between January 2010 and December 2011. BMC it is located in 

Mwanza city along the shore of Lake Victoria in the northwestern part of Tanzania. It is a tertiary 

care and teaching hospital for the Catholic University of Health and Allied Sciences-Bugando 

(CUHAS-Bugando) and has 1000 beds. BMC is one of the four largest referral hospitals in the 

country and serves as a referral centre for tertiary specialist care for a catchment population of 

approximately 13 million people from neighboring regions in the northwestern Tanzania  

All patients undergoing elective midline laparotomy during the period under study were eligible 

for the study. Only clean and clean contaminated cases were included. Patients who had previous 

midline laparotomy and those on concurrent anticoagulant or corticosteroid therapy were 

excluded from the study. All patients who met the inclusion criteria were, after informed written 

consent, consecutively enrolled in the study. The patients included in the study were randomized 

into two groups according to whether the diathermy or scalpel was used in making skin incision. A 
computer program (random number generator, Microsoft excel 5.0) was used to generate random 

number list, whereby patients were assigned to either of the two groups i.e. Group A consisting of 
patients receiving scalpel skin incision (scalpel group) and group B consisting of patients receiving 

diathermy skin incision (diathermy group). In the group of patients receiving scalpel incision 
(Group A), scalpel with disposable blade was used to incise skin till peritoneum whereas in group 

‘B’ incision was made through skin and deeper tissues with diathermy using diathermy pen 
electrode. Electrosurgical unit (ESU), brand Sabre 2400 by Conmed Corporation, set at pure cutting 

mode and delivering 417 kHz sinusoidal current, was employed to incise skin and all the layers. In 

both groups diathermy was used in coagulation mode for hemostasis. The randomization was 
provided by a computer consultant. The surgeon was informed of the type of skin incision to be 

used just before the start of the skin incision.  
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Study variables analyzed were: incision time, incisional blood loss, postoperative pain, amount of 

intramuscular analgesic requirement, duration of hospital stay and postoperative complications. 

The length and depth of incision at the end of the procedure were measured in centimeters using a 

sterile flexible rule. Incision area” was calculated as the product of the length and width of skin 

incision. The time from the start of the skin incision to completion of the peritoneal incision with 

complete hemostasis was recorded. Blood loss during skin incision was calculated by weighing the 

swabs used exclusively in making the incision and during hemostasis with each gram taken as 

equal to one milliliter of blood (i.e. 1 g = 1 ml). No suction evacuation of blood was done while 
making the skin incision. The amount of blood was calculated as ml/cm2. Postoperative pain was 

assessed according to a visual analogue scale (VAS) from 0 (no pain) to 10 (worst pain imaginable) 
on each postoperative morning. 

Statistical data analysis was done using SPSS software version 15.0 (SPSS, Inc, Chicago, IL). 
Descriptive statistics were applied to calculate mean and standard deviation for age, and frequency 

for gender. The amount of wound related blood loss, incision time and the severity of wound 
related pain in both groups were compared using Student t-test, while post-op infection in two 

groups compared using Fisher's exact test. 

Ethical consideration  

Ethical approval to conduct the study was sought from the CUHAS-Bugando /BMC joint 

institutional ethic review committee before the commencement of the study. Informed consent 

was sought from each patient before being enrolled into the study. 

Results 

During the period under review, a total of 218 patients undergoing elective midline laparotomy 

were eligible for the study. Out of these, four patients were excluded from the study due to failure 
to meet the inclusion criteria. Thus, 214 patients were enrolled in the study. There were 118 

(55.1%) males and 96(44.9%) females with a male to female ratio of 2.5:1. Their ages ranged from 

16 to 76 years with a mean age of 45.4 ± 8.5 years. Patients were assigned to either of the two 

groups i.e. Group A (Scalpel group) and Group B (Diathermy group).  One hundred and eight 
patients were eventually randomized to Scalpel group and 106 patients to Diathermy group 

(Figure 1).  

Group A (Scalpel group) consisted of 62 males and 27 females (M: F = 2.3: 1) whereas Group B 

(Diathermy group) comprised of 57 males and 21 females (M: F= 2.7: 1).  There was no statistically 

significant difference in the gender between the two groups (p = 0.653). The mean age in Scalpel 
group was 45.4 ±12.4, while it was 43.3± 11.2 in Diathermy group. There was no significant 

difference between two groups with respect to age (p = 0.345). The mean time taken for incision in 

scalpel group was 9.21 ±  1.40sec/ cm2 whereas in diathermy group, the mean incision time was 

7.84 ± 0.82 sec/cm2. The difference between the two groups with respect to the mean incision time 

was statistically significant (p = 0.001). The mean incisional blood loss was 1.62 ± 0.14 ml/cm2 in 

scalpel group, while it was 1.12 ± 0.20 ml/cm2   in diathermy group. Diathermy incision group had 

significantly less bleeding than the scalpel group (p = 0.012). The mean VAS was significantly 

reduced more in Group B (diathermy group) than in Group A (Scalpel group) patients on 

postoperative day 1 (p =0.001), day 2 (p= 0.011) and 3 (p =0.021) respectively.  

The mean amount of intramuscular analgesic requirement was significantly less in the Diathermy 
group than in the Scalpel group (p= 0.021) 

Postoperative wound infection was recorded in 28 patients giving an overall postoperative wound 

infection rate of 13.1%. The postoperative wound infection rates in the Scalpel group and 

Diathermy group were 14.8% (16/108) and   13.2% (14/106) respectively.  
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Figure 1. Flow chart of patients 

Table 1. Patient characteristics in the two groups (N= 214) 

Patient Characteristics Group A (Scalpel 

Group) 

Group B (Diathermy 

Group 

P-value 

Number of patients  108 106  

Mean age (in years) 45.42 ±12.40 43.34± 11.20 0.345 

Sex (male: female ratio) 2.3: 1 2.7: 1 0.653 

Mean incision time (sec/cm 2) 9.21 ± 1.40 7.84 ± 0.82 0.001 

The mean incisional blood loss 

(ml/cm2) 
1.62 ± 0.14 1.12 ± 0.20 0.012 

Mean Visual Analogue Score (VAS) 

   

      Day 1 3.92 ± 1.24 2.42 ± 0.40 0.001 

      Day  2 3.10 ± 1.04 1.22 ± 0.18 0.011 

      Day  3 2.40 ± 0.20 1.01 ± 0.11 0.021 

Mean amount of intramuscular 

analgesic requirement (doses) in 48 hrs 
8.2 ± 0.66 4.63± 0.4±8 0.021 

Postoperative wound infection rate (%) 14.8 13.2 0.243 

Mean length of hospital stay (in days) 12.34 ±±±± 8.22          11.78±±±± 6.40  0.834 

 

The difference between the two groups was not statistically significant (p = 0.243). The mean 

length hospital stay (LOS) for the entire group was 14.63 ± 6.36. The mean LOS in the Scalpel group 

and Diathermy group were 12.34± 34 and 11.78 ± 6.48 days respectively. The mean LOS did not 
differ significantly between the two groups (p = 0.834). Table 1 shows distribution of patients 

according to patient’s characteristics. 
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Discussion 

 

Since it was first introduced at the beginning of the 20th century2-4, surgical diathermy has 

increasingly been used for tissue dissection, being haemostatic and convenient4, 6. The surgeons, 

however, continue to be reluctant when it comes to the use of diathermy for making an incision of 

skin and fascia4, 9, 11. This reluctance, which stems partly from previous studies that the use of 

diathermy causes devitalization of tissue within the wound which consequently lead to wound 

infection, delayed wound healing and excessive scarring has been seriously challenged by recent 
randomized clinical trials, which suggests diathermy to be safe option with definitive advantages 

and no added risk  profile4, 9, 13,14. Despite this evidence in these randomized clinical trials in 
support of diathermy use in making skin incisions, many surgeons in many centres including our 

centre still advocate the use of scalpel in making skin incisions 9, 11. So this study was aimed at 

investigating this alternative method of incision with comparison to the scalpel incision with 

regards to advantages, like time and bleeding, as well as alleged complications i.e. postoperative 

pain and wound infection.  

Studies conducted in humans provided conflicting results. Soballe et al15 reported that electric 

coagulation increases the incidence of indurated margins, infections, and weakness of the wound 

cut in comparison with the knife. Conversely, Groot et al16 reported that use of surgical diathermy 

to create surgical wounds in patients undergoing abdominal or thoracic operations carries a 

wound infection rate similar to that of scalpel. 

Several randomized clinical studies have been conducted to compare diathermy incision with 

scalpel incision over skin and many of them showed diathermy incision is better than scalpel 

incision in terms of time taken for incision, lesser pain, better wound healing and little blood loss1, 

6, 9, 12, 13, 17, 18, 19. In agreement with other studies1, 4, 13, the present study has shown that diathermy 

incision in elective midline laparotomy has significant advantages compared with the scalpel 

because of reduced incision time, less blood loss, reduced early postoperative pain and analgesic 
requirements. In addition, our study showed no significant difference between the two groups in 

post operative complication rate and length of hospital stay. 

The fear of tissue injury in diathermy incision was first unfolded when this technique was used by 

Peterson20 in reconstructive and cosmetic faciomaxillary surgery, Mann and Klippel21 in paediatric 
surgery, Kamer22 in rhitidoplasty, Tabin23 in blepheroplasty, with minimum scarring and excellent 

results. Kearns et al13 who compared electrosurgical and scalpel methods in hundred patients 
undergoing elective midline incision have indicated that the diathermy incision has significant 

advantages over scalpel incision based on incision time, blood loss, early postoperative pain and 

analgesia requirements. Their study found that diathermy was associated with significantly lesser 

incision related blood loss and was quicker. Similarly, there was no significant difference in terms 

of wound complications, including wound infection, as reported by the present study.  

The results of this study are also in agreement with that of Telfer et al24 which compared 101 

patients undergoing midline laparotomy, by either diathermy or scalpel, for intestinal resection. 

Diathermy was associated with significantly less blood loss and an insignificant difference in 

postoperative pain. Contrary to present study, however, their study showed that there was no 

advantage with diathermy in relation to the incision related time. In keeping with other 

randomized clinical trials4, 9, 13, 14. 

Our study showed no advantages of scalpel incision over diathermy incision in midline laparotomy 

diathermy and can be used as an effective alternative to scalpel incision. The present study showed 

no statistically significant differences in the rate of postoperative complications and postoperative 
hospital stay between the two groups which is in consistent with other trials1, 4, 13. On the basis of 

this study, it is suggested that in elective midline laparotomy the skin may be safely incised using 
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diathermy as this has shown to be associated with short incision time, less blood loss, reduced 

postoperative pain and analgesic requirements in the postoperative period. 

Conclusion  

 The study has demonstrated that surgical diathermy is a safe and effective method to make skin 

incision in elective midline laparotomy and has significant advantages over scalpel skin incision in 

that it is associated with short incision time, less blood loss, reduced postoperative pain and 

analgesic requirements in the postoperative period.  
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Background: Cleft deformities (lip and palate) have been reported to be the most common 

congenital craniofacial anomaly in several settings. In Uganda, though two previous 

studies were conducted to determine the incidence of cleft lip and palate, the estimates 

obtained from those studies may not be precise given the study settings. This study was 

undertaken to establish the incidence of cleft deformities and provide data to plan for 

better management of these deformities. The Setting was the labour wards at Mulago 

National Referral Hospital, Kampala Uganda. The main objective of this study was to 

determine the incidence of cleft deformities (lip and palate) among neonates born between 

February 2008 and February 2009 

Methods: Cross-sectional study of all neonates who were born in Mulago Hospital. We 

examined all new born children and determined the presence or absence of cleft lip 

and/palate.  Socio-demographic data and risk factors such as smoking, alcohol 

consumption, infections and exposure to drugs such as anti-convulsants and steroids were 

collected.   

Results: Among twelve thousands seven hundred and thirteen neonates born in Mulago 

hospital between February 2008 and February 2009, seventeen neonates presented with 

cleft lip with or without cleft palate: this gives an incidence of 1.34 per 1000 newborns or 

134 in 100,000 newborns.  

Conclusion: The incidence of neonatal cleft deformities seems to lie between what was 

previously reported in 1961 and 1996 in Uganda.  

 

Introduction 

 

Cleft deformities (lip and palate) have been reported to be the most common congenital 

craniofacial anomaly in several settings. In Uganda, though two previous studies were 

conducted to determine the incidence of cleft lip and palate, the estimates obtained 

from those studies may not be precise given the study settings. The first study by 

Simpkins and Lowei in 1961 was a retrospective study from hospital records which 

were often poor or incomplete; the study gave the incidence of clefts to be 1.45 per 

1000. The second study was done in 1996 by Byarugaba and Mirembe², they reported 

on newborns admitted in the special care unit, and found the incidence to be 0.5 per 

1000. Special care Unit admits only infants with complications within twenty four hours 

after birth, so many infants with clefts but in stable condition may have been missed 

during the study due to a selection bias.  Our study looked at all neonates born in 

Mulago hospital labour wards and also those in Special care unit. 

 

This study was undertaken to establish the incidence of cleft deformities and provide 

data to plan for better management of these deformities. Further more data from this 

study would help set up better counseling and prevention programmes with data 

specific to Uganda. This study would help the design of early warning system to detect 


