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Introduction
Head and neck surgeries as other surgeries require an 

incision of sufficient length to allow the surgeon a good view 
of the operating field and to permit the visibility of important 
structures like nerves and large arteries. 

Conventionally the most common method of making the 
incision is using the scalpel. In recent time, diathermy, LASER 
and harmonic scalpels are being widely used as an alternative 
method for incisions in head and neck [1-3]. The use of 
electricity in medicine coincided with the earliest scientific 
discoveries, beginning in the 18th century [4]. Then, Goldwyn 
described three eras encompassing the development of the 
modern electrosurgical technology [5]. The first era began with 
the discovery and use of static electricity. The second era, best 
called “galvanization,” evolved from Luigi Galvani’s accidental 
discovery in 1786. The third era, dating to 1831, was ushered in  

 
with discoveries by Faraday and Henry in England and America, 
respectively, who almost simultaneously showed that a moving 
magnet could induce an electrical current in wire.

Electro surgery has been described as high-frequency 
electrical current passed through tissue to create a desired 
clinical effect. As the current is delivered, it passes through 
the tissues to produce heat. This differs from electrocautery, in 
which electrical current heats an instrument and a clinical effect 
is realized when the heated tool is applied to the tissues [6]. 
Diathermy use is characterized by high frequency current that 
passes through the tissues by applying an active electrode which 
excites the tissue molecules creating heat energy [7]. Harmonic 
scalpel based upon the principle of high frequency ultrasonic 
waves utilization [7]. Head and neck surgeries are associated 
with a number of complications like wound dehiscence, wound 
infection and compromised cosmesis [9]. but post-operative 
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Introduction and Objective: Head and neck surgeries, as other surgeries, require an incision of sufficient length to allow the surgeon a 
good view of the operating field and to permit the visibility of important structures like nerves and large arteries. The objective of this study is to 
compare mean pain score with scalpel verses diathermy method of head and neck surgeries on 1st postoperative day. 

Subjects And Methods: All patients with the age 18 years to 60 years, of either gender underwent Head and Neck surgeries (Thyroidectomy, 
neck dissection, excision of neck mass), duration of surgery less than or equal to 1 hour and Incision size 5-10cms were included. The patients 
were assigned into either group A (diathermy incision) or group B (scalpel incision). Pain score was noted on 1st post-operative day by numerical 
analogue scale for pain.

Results: Mean age of the patients in diathermy group was 39.26+/-7.04 years while in scalpel was 45.96+/-5.28 years. There were 33 
(55%) male patients while 27 (45%) female patients. Mean pain score in diathermy group was 4.10+/-0.71 while in scalpel group 6.86+/-0.62. 
Unpaired t-test was applied and statistically sufficient of evidence of significant relationship was observed as p-value was found to be less than 
level of significance (p-value <0.001).

Conclusion: There is strong difference in the mean pain score in scalpel verses diathermy in head and neck surgeries on 1st postoperative 
day. 
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pain is being the most popular feature associated with any 
surgery which can create significant discomfort for patient in 
the immediate postoperative period and also increases patient 
morbidity [10]. A good pain control will not only help to decrease 
patient’s distress but lead to reduced stress response important 
in patients to preserve their quality of life [10]. 

Diathermy usage has nowadays been gaining favor as it is 
efficient, is easily available, causes reduced bleeding and leads to 
minimized superficial infections [11]. In one study the mean pain 
score after using diathermy skin incision on third postoperative 
day was 4.34±0.81 in diathermy group versus 7.10±0.66 in 
scalpel group (p<0.05)[8].Pearlman and associates published 
data that support the use of electro surgery as compared with 
scalpel or CO2 laser in opening tissues after skin incision with 
the scalpel [12]. Kearns and colleagues showed that patients 
opened with mono polar electrosurgical pencil electrodes 
(Bovies) for laprotomy had comparable rates of wound 
infection to those opened with scalpel and lower pain scores 
immediately postoperatively on days 1 and 2. [13]. In another 
international study, postoperative pain and complication rate 
were comparable for both the groups [14]. The data on this 
topic is controversial as discussed above, some studies favors 
the incision by harmonic scalpel whereas other studies showed 
no difference in harmonic and conventional technique regarding 
postoperative pain [7,8,11,14]. 

Furthermore, there is a gap in knowledge regarding scalpel 
versus diathermy in developing countries where the affordability 
does play a significant role in determining the surgical technique 
used. Therefore the rationale of this study is to determine the 
mean post-operative pain scores in patients with scalpel verses 
diathermy skin incisions to provide supportive local evidence 
for the use of this simple technique, which will help to reduce 
the post operative pain and thus results in decreased use of 
analgesics, reduced stress response and early rehabilitation of 
the patient and decreases the overall morbidity in early post 
operative period. The objective of this study is to compare mean 
pain score in scalpel verses diathermy skin incisions in head and 
neck surgeries on 1st postoperative day.

Material And Methods
A randomized double blind controlled trial was conducted on 

60 patients who presented to the Department of head and neck 
surgery, Civil Hospital, Karachi. After the approval of Institutional 
review board (IRB) of Dow University of Health and Sciences, 
the study was conducted in the period of six months starting 
from January 2015 to June 2015. Patients were enrolled in study 
when informed consent was taken. The purpose, procedure, risk 
and benefits of the study and surgery were explained meanwhile 
the assurance of confidentiality was disclosed to the patients. All 
patients with the age of 18 years to 60 years, undergoing Head 
and Neck surgeries (Thyroidectomy, neck dissection, excision 
of neck mass), with the duration of surgery ≤2 hours and with 
the incision size of 5-10cm were included in this study whereas 

patients having co-morbidities (e.g. Ischemic heart disease, 
Diabetes Mellitus, Hypertension), history of previous head 
and neck surgery, ongoing chemo or radiotherapy and blood 
dyscrasias were excluded from our research. 

The patient was assigned into either group A (diathermy 
incision) or group B (scalpel incision) by using sealed opaque 
envelops having slips of group A and B within. Patients were 
asked to pick one envelop on entering the operation theater 
and was assigned to the respective group. After optimization 
and induction of anesthesia, patients of both groups underwent 
surgery which was performed by the postgraduate trainee of 3-4 
years under supervision of senior consultant. Patients of both 
groups received 2% xylocaine with adrenaline infiltrated into 
the site of incision, and were given similar pain management in 
the form of diclofenac 75mg intramuscular injection 8 hourly 
post-operatively. Patients were discharged on 2nd postoperative 
day. Providing with instructions about the usage of numerical 
analogue scale, patients were asked to mark their responses 
on 1st post-op day before the administration of analgesics. 
Demographic data including age and gender was also recorded 
on designed questionnaire. Statistical analysis was performed 
by using SPSS for Windows (version 16). Unpaired student t-test 
was applied to compare the mean difference of postoperative 
pain scores between two groups. 

Results
Mean age of the patients in diathermy group was 39.26±7.04 

years while in scalpel group was 45.96±5.28 years. There 
were 33 (55%) male patients while 27 (45%) female patients. 
Graphical presentation is given in (Figure 1). Years of residency 
of surgeon for most of the patients was IV, i.e. 39 (65%) while 
21 (35%) was III. Mean duration of disease in diathermy group 
was 1.30±0.65 years while in scalpel group, it was 1.10±0.66 
years. Mean duration of surgery in diathermy group was 125.70 
± 9.53 minutes while in scalpel group was 134.56±9.64 minutes. 
Mean pain score in diathermy group was 4.10±0.71 while 
in scalpel group 6.86±0.62. Unpaired t-test was applied and 
statistically significant evidence of difference was observed as 
the p-value was <0.001. Statistical details are given in (Table 1). 
Stratification was done with regard to age, gender, duration of 
disease, duration of surgery and year of residency of surgeon to 
control effect modifiers. Student’s t-test was again applied and 
statistically significant evidence was observed as p-values were 
mostly found to be significant (p-value <0.001). The details of 
analysis are given in (Table 2-6).

Table 1: Comparison of Pain Scores in Both Groups.

Groups Pain 
scores

Mean 
difference p-value 95% 

(C.I)

(n=60) Mean S.D

Diathermy 4.1 0.71 -2.7 0.001 -3.11 to 
-2.41

Scalpel 6.86 0.62
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Table 2: Comparison of Pain Score as Per Age of the Patient.

Groups n Pain score p-value 95% (C.I)

AGE Mean S.D

≤40 YEARS Scalpel 9 7.8 0.44 0.001 -2.87 to -4.52

(n=29) Diathermy 20 4.1 0.85

>40 YEARS Scalpel 18 6.68 0.47 0.001 -2.24 to - 2.91

(n=31) Diathermy 13 4.1 0.31

Table 3: Comparison of pain score as per duration of head and neck disease.

Duration Group n Pain score p-value 95% (C.I)

Mean S.D

DISEASE of ≤1 YEARS Scalpel 22 3.86 2.21 0.584 -1.16 to 0.65

(n=49) Diathermy 27 4.11 0.75

DISEASE of >1 YEARS Scalpel 8 7.5 0.53 0.001 -2.77 to -4.22

(n=60) Diathermy 3 4 0

Table 4: Comparison of Pain Score as Per Duration of Surgery (In Min).

Duration Group n Pain score p-value 95% (C.I)

Mean S.D

DISEASE of ≤1 YEARS Scalpel 22 3.86 2.21 0.584 -1.16 to 0.65

(n=49) Diathermy 27 4.11 0.75

DISEASE of >1 YEARS Scalpel 8 7.5 0.53 0.001 -2.77 to -4.22

(n=60) Diathermy 3 4 0

Table 5: Comparison of Pain Score As Per Years Of Residency of Performing Surgeon.

Duration Group n Pain score p-value 95% (C.I)

Mean S.D

DISEASE of ≤1 YEARS Scalpel 22 3.86 2.21 0.584 -1.16 to 0.65

(n=49) Diathermy 27 4.11 0.75

DISEASE of >1 YEARS Scalpel 8 7.5 0.53 0.001 -2.77 to -4.22

(n=60) Diathermy 3 4 0

Table 6: Comparison of Pain Score As Per Gender.

Duration Group n Pain score p-value 95% (C.I)

Mean S.D

DISEASE of ≤1 YEARS Scalpel 22 3.86 2.21 0.584 -1.16 to 0.65

(n=49) Diathermy 27 4.11 0.75

DISEASE of >1 YEARS Scalpel 8 7.5 0.53 0.001 -2.77 to -4.22

(n=60) Diathermy 3 4 0

Figure 1: Gender Distribution.
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Discussion
Diathermy usage has nowadays been gaining favor as it is 

efficient, easily available, minimal post-op bleeding and have 
reduced incidence of superficial infections [11]. In a study 
by Salami A et al, mean pain score after using diathermy 
skin incision on third postoperative day was 4.34±0.81 in 
diathermy group versus 7.10±0.66 in scalpel group (p<0.05) 
[8]. In a similar study conducted by prompt D and associates, 
postoperative pain and complication rate were comparable for 
both the groups [14]. In our study, mean pain score in diathermy 
group was 4.10±0.71 while in scalpel group 6.86±0.62. Student’s 
t-test was applied which showed statistically significant (p-value 
<0.001) difference among two groups. Several studies also have 
supported our results. According to Kearns and colleagues 
an electrosurgical incision can be used with good results 
during laparotomy as compared with scalpel incisions. In this 
study, patients opened with mono polar electrosurgical pencil 
electrodes (Bovies) had comparable rates of wound infection to 
those opened with scalpel and lower pain scores immediately 
postoperatively on days 1 and 2 [13]. 

Similarly, Pearlman and associates published data that 
support the use of electro surgery as compared with scalpel or 
CO2 laser in opening tissues after skin incision with the scalpel. 
Open cheeky stectomy wounds carried deeper with electro 
surgery had significantly faster incision times and significantly 
less incisional blood loss as compared with those done with 
scalpel or laser, with no significant difference in subjective or 
objective patient pain. The benefits of such data supporting 
the exclusive use of electro surgery at laparotomy in this era 
of increased rates of surgical exposure to hepatitis C-, hepatitis 
B-, and HIV-infected patients should be evident. The recent 
application of bipolar electro surgery in the sealing of vessels 
has seen growing clinical acceptance [12]. Electro surgically 
sealed vessels demonstrated clinically equivalent bursting 
pressures when compared with vascular staples, titanium clips, 
and sutures, and significantly higher pressures when compared 
with the scalpel in vessels in the 4-to7-mm diameter range [15-
18].

Vessel sealing with electro surgery has found favor in a 
variety of general surgical procedures, including splenectomy, 
thyroidectomy, hepatic lobectomy, pulmonary resection, 
hemorrhoidectomy, gastric resection, and nephrectomy. 
Romano and associates reported success using the Ligature 
Vessel Sealing System (Valleylab) in performing laparoscopic 
splenectomy on ten patients [19]. In addition, operative time 
was significantly lower, as was average amount of intraoperative 
bleeding. Head and neck surgeons have shown very favorable 
results when using the LigaSure electrosurgical vessel sealing 
in thyroidectomy, demonstrating reduced operating times and 
incision length [20,21]. The Liga Sure has also been successfully 
used in hepatectomy [22]. In a series of six patients (three right, 
two left, and one partial hepatectomy), the LigaSure was used 
with rapid and effective results, demonstrating minimal blood 

loss from the cut surface and without morbidity or mortality 
[23]. Similarly, we have demonstrated a low complication rate 
and low operative blood loss using vessel-sealing techniques.

Conclusion
From the analysis of our data, we concluded that there is 

strong difference in the mean pain score comparing scalpel verses 
diathermy in head and neck surgeries on 1st postoperative day. 
Nowadays, diathermy is highly preferred elective procedure for 
head and neck surgeries as it is associated with reduced post-op 
pain which was also observed in our study. Care should be taken 
for post-operative pain management and superficial infections 
after performing appropriate technique of surgery.
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