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Introduction:
Haemorrhoids are dilated veins occurring in re-
lation to anal canal. Th ey are necessary for full 
continence. Th ey can be internal or external be-
ing above or below dentate line respectively, in 
the anal canal.1 Th ey are more common when 
intra-abdominal pressure is raised, e.g. obesity, 
constipation and pregnancy. Classically, they oc-
cur at 3, 7 and 11 o’clock position with patient 

in Lithotomy position. Symptoms of haemor-
rhoids are: bright red painless bleeding, mu-
cus discharge, mucosal prolapse, pruritis and 
sometimes only pain.2 Haemorrhoids are grade 
-1which bleed only, grade-2 prolapse but return 
back automatically, grade-3 prolapse and stay 
reduced on reduction or grade-4 permanently 
prolapsed.3 All haemorrhoids bleed but are 
classifi ed into types according to the degree of 
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prolapse. Th ey produce symptoms only when 
complicated.4

Internal hemorrhoids are further classifi ed in 
1985 into four grades based on the degree of 
prolapse;4 Grade I: No prolapse. Just prominent 
blood vessels; Grade II: Prolapse upon bearing 
down but spontaneously reduce; Grade III: Pro-
lapse upon bearing down and requires manual 
reduction; Grade IV: Prolapsed and cannot be 
manually reduced.5 Patients with grade I and II 
internal hemorrhoids lack advanced prolapse of 
the supporting subepithelial tissue of hemor-
rhoidal cushions. Nevertheless, these patients 
may experience acute att acks with severe dis-
comfort and bleeding.6

Haemorrhoids are the most common benign 
condition seen by colorectal surgeons as painful, 
swollen veins in the lower portion of the rectum 
or anus.7 Although conservative treatment is of-
ten suffi  cient for early stages (Grade I and Grade 
II), late stage disease (Grade III and Grade IV) 
usually needs surgical treatment.8 Conventional 
hemorrhoidectomy, including open and closed 
methods, is accepted as the gold standard for 
surgical treatment of haemorrhoids worldwide. 
It is a mind-numbing procedure associated with 
signifi cant morbidity and a pro longed recovery.9

In recent years, several pieces of surgical equip-
ment have been developed due to advances in 
technology, and now hemorrhoidectomies are 
being performed with new devices, such as bi-
polar electrothermal devices, ultrasonic scalpels, 
and circular staplers.10,11 Hemorrhoidectomies 
performed with these devices have recently 
been reported to result in bett er pain relief and 
less bleeding postoperatively compared to hem-
orrhoidectomies performed using previous 
conventional surgical methods.12,13 In a study, 
there was a signifi cant diff erence in pain (VAS = 
4-10) in Harmonic Scalpel hemorrhoidectomy 
(20%) as compared with diathermy hemor-
rhoidectomy (66.7%) with p value < 0.0001.14 
Recurrence was highest in (26.08%) in diather-
my group while lowest in (4.34%) in Harmonic 
Scalpel group. Post-operative bleeding was seen 
in 10.0% patients of harmonic scalpel group and 

in 23.33% in diathermy group.14 A local study 
has shown that the bipolar hemorrhoidectomy 
is signifi cantly bett er than hemorrhoidectomy 
with harmonic scalpel.15

As post-operative morbidity following hemor-
rhoidectomy is of main concern which aff ects 
the patients physically and socially, so the pur-
pose of this study is to compare the outcome of 
ultrasonic harmonic scalpel and electrocautery 
in open hemorrhoidectomy in local population. 
Although, previously studies are available on 
this but local and international literature have 
shown diff erent results, so there must be re-
evaluation of the bett er technique among these 
in open hemorrhoidectomy. Our study is more 
authentic than previous studies because we have 
decided to conduct this study on large popula-
tion while previous studies are done on small 
population. Th en on the basis of these results, 
some practical recommendations can be made 
in our routine practice guidelines for these par-
ticular patients to be provided with more eff ec-
tive technique which is associated with less post-
operative morbidity. 

Th e objective of the study was to compare the 
outcome of ultrasonic harmonic scalpel and 
electrocautery in open hemorrhoidectomy.

Operational defi nitions:
Haemorrhoids: All patients with Grade III 
(protrude spontaneously or with straining and 
require manual reduction) assessed on history 
and clinical examination were included.

Outcome: was measured at one month post-
operatively in terms of following;

Post-operative Pain was assessed by using visual 
analogue scale. Score 4 and above was deemed 
as positive.

No Pain = 0, Mild Pain = 1-3, Moderate Pain = 
4-6, Severe Pain = 7-10

Post-operative bleeding presence of any amount 
of bleeding/rectum that alarm the patient and 
presence of blood on clinical examination at any 
time during one month follow up. 
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Recurrence: presence of haemorrhoids (pro-
trude spontaneously or with straining and 
require manual reduction) at the end of one 
month.

BMI was calculated by following formula; 
BMI = weight in kilograms (measured by weight 
machine) / height in meters2 (measured by mea-
suring tape) and >27 was taken as obese and 
≤27 as non-obese.

Hypothesis: Th e outcome of ultrasonic har-
monic scalpel is bett er in open hemorrhoidec-
tomy as compared to electrocautery. 

Material and Methods:
Study design: It was a randomized controlled 
trial carried out at Department of Surgery, Ba-
hawal Victoria Hospital, Bahawalpur. from 1st 
May 2019 to 30th November 2020. Th e cal-
culated sample size is 100 i.e. 50 cases in each 
group, with 5% level of signifi cance, 90% power 
of study and taking recurrence aft er ultrasonic 
harmonic scalpel as 26.08% and 4.04% aft er 
electrocautry.16

Sample technique: Non-probability, consecu-
tive sampling.

In sample selection our inclusion criteria was 
all patients with grade III haemorrhoids as per-
operational defi nition. Duration of haemor-
rhoids>3 months. Age 25-65 years. Both gen-
ders.

Our exclusion criteria was patients with recur-
rent haemorrhoids, thrombosed haemorrhoids 
(assessed on clinical examination). Patients 
with chronic renal failure (assessed on history 
and serum creatinine >1.5 mg/dl). Patients with 
chronic liver disease (assessed on history and 
s/bilirubin >2.0 mg/dl). Patients with diabetes 
mellitus (assessed on history and medical re-
cord). 

Data collection procedure: Aft er approval from 
our Ethical Review Committ ee, total 100 pa-
tients admitt ed to the Department of Surgery, 
Bahawal Victoria Hospital, Bahawalpur, fulfi ll-
ing the inclusion criteria was selected. Aft er 

taking informed writt en consent, the selected 
patients were placed randomly into two equal 
groups i.e. Group-A (ultrasonic harmonic scal-
pel) and Group-B (electrocautery), by using 
lott ery method. All selected cases were off ered 
to pick up a slip from total mixed up slips (half-
slips contained lett er ‘A’ and other half-slips con-
tained lett er ‘B’) and he/she was placed in that 
respective group. Group-A included the cases 
in which ultrasonic harmonic scalpel hemor-
rhoidectomy was done while group-B included 
the cases in which electrocautery open hemor-
rhoidectomy was done. All the procedures were 
performed by the surgeons with at least 3 years 
post-fellowship experience. All the patients were 
assessed by the researcher himself and outcome 
(as per operational defi nitions) was noted. All 
data including demographic data was recorded 
on a specially designed proforma (Annexure-I). 

Data analysis procedure: All the data was en-
tered and analyzed by using SPSS version 20.0. 
Th e quantitative variables like age, duration of 
disease, BMI and post-operative pain score were 
presented as mean and standard deviation. Th e 
qualitative variables like gender, place of living 
(rural/urban), occupation (offi  ce worker/fi eld 
worker/others), lifestyle (sedentary/simple), 
post-operative bleeding (yes/no) and recur-
rence (yes/no) of both groups were presented 
as frequency and percentage. Chi square was 
used to compare the post-operative pain, bleed-
ing (yes/no) and recurrence (yes/no) of both 
groups. P-value ≤ 0.05 was considered as signifi -
cant.  Eff ect modifi ers like age, gender, duration 
of disease, BMI, place of living (rural/urban), 
occupation (offi  ce worker/fi eld worker/oth-
ers) and lifestyle (sedentary/simple) were con-
trolled through stratifi cation and post-stratifi ca-
tion chi square for post-operative bleeding (yes/
no) and recurrence (yes/no). P-value ≤ 0.05 was 
considered as signifi cant.

Results:
Age range in this study was from 25 to 65 years 
with mean age of 37.78 ± 7.53 years. Th e mean 
age of women in group-A was 37.12 ± 8.13 years 
and in group-B was 38.36 ± 7.14 years. Majority 
of the patients 83 (83.0%) were between 25 to 
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45 years of age as shown in table-I. Out of 100 
patients, 69 (69.0%) were males and 31 (31.0%) 
were females with male to female ratio of 2.2:1 
(table-I). Mean duration of disease was 5.39 ± 
2.15 months (table-II). Mean BMI was 28.59 ± 
2.89 kg/m2 (table-II). Distribution of patients 
according to place of living, occupation and life-
style is shown in table III. 

In our study, post-operative pain was seen in 01 
(2.0%) patients aft er ultrasonic harmonic scal-
pel and in 17 (34.0%) aft er electrocautery in 
open hemorrhoidectomy (p-value = 0.0001). 
Post-operative bleeding was seen in 04 (8.0%) 
aft er ultrasonic harmonic scalpel and in 14 
(28.0%) aft er electrocautery in open hemor-
rhoidectomy (p-value = 0.009). Recurrence was 
seen in 00 (0.0%) aft er ultrasonic harmonic scal-
pel and in 03 (6.0%) aft er electrocautery in open 
hemorrhoidectomy (p-value = 0.079) as shown 
in table IV.

Discussion:
A hemorrhoidectomy is the standard treatment 
for patients with grade III or IV internal hemor-
rhoids. Th e most eff ective hemorrhoidectomy 
methods are the Milligan-Morgan open hemor-
rhoidectomy and the Ferguson closed hemor-
rhoidectomy. Th ese methods are similar and are 
recognized as traditional methods.18,19 However, 
although they may be the most eff ective treat-
ment for hemorrhoids, complications, such as 
post-operative bleeding, surgical-site anal pain, 
anal stenosis, and incontinence, can occur aft er 
the surgery. Th ese complications increase the 
patient’s hospitalization period, can delay the re-
turn to ordinary life and the work place aft er sur-
gery, and can increase the rate of revisits to the 
hospital.20 In particular, post-operative pain and 
bleeding are experienced by many patients aft er 
undergoing a hemorrhoidectomy, and many pa-
tients complain of discomfort for a long time. 
As a result, various surgical equipment, surgical 
methods, and supportive therapies have been 
introduced to overcome the post-operative pain 
and bleeding.

In recent years, several pieces of surgical equip-
ment have been developed due to advances in 

Table 1: Age and gender distribution for both groups (n=100)

Age (years)
Group A (n=50) Group B (n=50) Total (n=100)
No. of patients %age No. of patients %age No. of patients %age

25-45 43 86.0 40 80.0 83 83.0

46-65 07 14.0 10 20.0 17 17.0

Mean ± SD 37.12 ± 8.13 38.36 ± 7.14 37.78 ± 7.53

Gender
Group A (n=50) Group B (n=50) Total (n=100)
No. of patients %age No. of patients %age No. of patients %age

Male 36 72.0 33 66.0 69 69.0

Female 14 28.0 17 34.0 31 31.0

Table 2: Distribution of patients according to duration of disease and BMI

Duration of disease 
(months)

Group A (n=50) Group B (n=50) Total (n=100)
Frequency %age Frequency %age Frequency %age

≤6 months 32 64.0 32 64.0 64 64.0

>6 months 18 36.0 18 36.0 36 36.0

Mean ± SD 5.48 ± 2.12 5.30 ± 2.16 5.39 ± 2.15

BMI (kg/m2)
Group A (n=50) Group B (n=50) Total (n=100)
Frequency %age Frequency %age Frequency %age

≤27 16 32.0 26 52.0 42 42.0

>27 34 68.0 24 48.0 58 58.0

Mean ± SD 28.52 ± 3.44 28.68 ± 2.64 28.59 ± 2.89

Table 3: Distribution of patients according to place of living , occupation and life style

Group A (n=50) Group B (n=50) Total (n=100)
Frequency %age Frequency %age Frequency %age

Place of living
Rural 33 66.0 34 68.0 67 67.0

Urban 17 34.0 16 32.0 33 33.0

Occupation
Offi  ce 21 42.0 23 46.0 44 44.0

Field 20 40.0 19 38.0 39 39.0

Others 09 18.0 08 16.0 17 17.0

Lifestyle
Simple 28 56.0 28 56.0 56 56.0

Sedentary 22 44.0 22 44.0 44 44.0

Table 4: Comparison of outcome of ultrasonic harmonic scalpel and electrocautery in open hem-
orrhoidectomy

Outcome
Group A (n=50) Group B (n=50) p-value
Yes No Yes No

Post-operative pain 01 (2.0%) 49 (98.0%) 17 (34.0%) 33 (66.0%) 0.0001

Post-operative 
bleeding

04 (8.0%) 46 (92.0%) 14 (28.0%) 36 (72.0%) 0.009

Recurrence 00 (0.0%) 50 (100.0%) 03 (6.0%) 47 (94.0%) 0.079
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technology, and now hemorrhoidectomies are 
being performed with new devices, such as bi-
polar electrothermal devices, ultrasonic scalpels, 
and circular staplers. Hemorrhoidectomies per-
formed with these devices have recently been 
reported to result in bett er pain relief and less 
bleeding postoperatively compared to hemor-
rhoidectomies performed using previous con-
ventional surgical methods.21,23 Th e ultrasonic 
scalpel uses ultrasonic vibration to cut tissue 
and automatically stop bleeding at the same 
time. A hemorrhoidectomy performed with an 
ultrasonic scalpel has several advantages, includ-
ing less damage to tissues, bett er hemostasis, less 
stimulation to neuromuscular tissues, and local 
control of the surgical site, compared to a hem-
orrhoidectomy performed with surgical scissors 
or monopolar electric cautery.21,22

We have conducted this study to compare the 
outcome of ultrasonic harmonic scalpel and 
electrocautery in open hemorrhoidectomy. In 
our study, post-operative pain was seen in 01 
(2.0%) patients aft er ultrasonic harmonic scal-
pel and in 17 (34.0%) aft er electrocautery in 
open hemorrhoidectomy (p-value=0.0001). 
Post-operative bleeding was seen in 04 (8.0%) 
aft er ultrasonic harmonic scalpel and in 14 
(28.0%) aft er electrocauteryin open hemor-
rhoidectomy (p-value=0.009). Recurrence was 
seen in 00 (0.0%) aft er ultrasonic harmonic 
scalpel and in 03 (6.0%) aft er electrocautery 
in open hemorrhoidectomy (p-value = 0.079). 
In a study, there was a signifi cant diff erence in 
pain (VAS = 4-10) in Harmonic Scalpel hemor-
rhoidectomy (20%) as compared with diather-
my hemorrhoidectomy (66.7%) with p value < 
0.0001.14 Recurrence was highest in (26.08%) 
in diathermy group while lowest in (4.34%) in 
Harmonic Scalpel group. Post-operative bleed-
ing was seen in 10.0% patients of harmonic scal-
pel group and in 23.33% in diathermy group.14 A 
local study  by shokhat H et el., has shown that 
the bipolar hemorrhoidectomy is signifi cantly 
bett er than hemorrhoidectomy with harmonic 
scalpel15

In a study,24 the mean ages of the conventional 
and the ultrasonic scalpel groups were, respec-

tively, 20.8±1.6 and 22.4 ± 5.0 years (P = 0.240). 
In comparison with the conventional method 
group, the ultrasonic scalpel group had a shorter 
operation time (P < 0.005), less post-operative 
pain on the visual analogue scale score, pvalue 
P = 0.211 on post-operative day 1, and less post-
operative bleeding (P = 0.034). No signifi cant 
diff erences in post-operative complications 
were observed between the 2 groups.24

Ravi Kumar and colleagues25 conducted a study 
on 60 patients to compare harmonic scalpel 
hemorrhoidectomy with conventional open 
method (Milligan–Morgan); they found that 
the VAS pain scores at days 1, 7, and 14 post-op-
eratively were lesser in harmonic scalpel group 
compared with Milligan–Morgan group. More-
over, the blood loss during the procedure was 
lesser in harmonic scalpel group (6.1 ml for har-
monic scalpel group vs. 19.4 for Milligan–Mor-
gan group). Other post-operative complications 
such as hemorrhage and urinary retention were 
more in Milligan–Morgan group.

Bulus and colleagues26 concluded that hemor-
rhoidectomy done by harmonic scalpel is more 
safe and eff ective, has fewer complications, and 
causes lesser blood loss and lesser post-oper-
ative pain when compared with conventional 
techniques. Th eir results were signifi cant regard-
ing operative time, mean hospital stay, and post-
operative static pain for post-operative days 1, 
7, and 28, respectively. Th e post-operative com-
plications such as bleeding, anal incontinence, 
and anal stenosis were lesser in harmonic scalpal  
hemorrhoidectomy group but without signifi -
cance.26

Talha et al.,27 showed that both harmonic scalpel 
and ligasure were superior to conventional dia-
thermy in hemorrhoidectomy, in having lesser 
operative time, lesser post-operative pain, and 
lesser analgesic consumption during the fi rst 
day post-operatively in addition to faster wound 
healing. Abo-Hashem et al.,28 reported a sig-
nifi cant fast wound healing in harmonic scalpel 
hemorrhoidectomy. Th ey att ributed this higher 
rate of wound healing at 6 weeks post-operative-
ly to the minimal tissue trauma, minimal char-
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ring, lesser local edema in the surrounding tis-
sues, and absence of tissue necrosis.

Both Ozer at el.29 and Abo-Hashem et al.,28  
concluded that harmonic scalpel hemorrhoid-
ectomy is superior to conventional hemor-
rhoidectomy regarding signifi cant reduction in 
post-operative pain scoring, induction of bett er 
hemostasis of the wound, and lesser consump-
tion of analgesic. Chung and colleagues com-
pared the results of hemorrhoidectomy done 
by three diff erent techniques: scalpel of har-
monic, bipolar scissors, or by excision-ligation 
technique (Milligan–Morgan) using the ordi-
nary surgical scissor. Both harmonic scalpel 
hemorrhoidectomy and bipolar scissors hem-
orrhoidectomy showed bett er results than Mil-
ligan–Morgan hemorrhoidectomy regarding 
reduction of blood loss. Harmonic scalpel hem-
orrhoidectomy had the lowest pain score and 
best satisfaction score when compared with the 
other two methods.30

In 2007, Ivanov Dejan et al31 made as study on 
77-patients suff ering from hemorrhoidal dis-
ease, stage III and IV, and underwent surgery 
during the last fi ve years. Th e postoperative 
pain was determined using the visual analog 
scale on the 1st, 2nd and 7th post-operative days. 
Patients were divided into two groups in regard 
to the surgical procedure applied. Th e data were 
statistically processed using the Statistical 7.0 
soft ware. Th ey concluded that ultrasonic coagu-
lation hemorrhoidectomy, due to less thermal 
damage, statistically signifi cantly reduced post-
operative pain with bett er hemostasis, compared 
with Milligan-Morgan’s method of treating hem-
orrhoidal disease. On the other hand Khan S et 
al32 conducted prospective study that compared 
Harmonic Scalpel hemorrhoidectomy with tra-
ditional closed hemorrhoidectomy, Here ultra-
sonic coagulation hemorrhoidectomy did not 
show any advantage in post-operative pain, fecal 
incontinence, operative time, quality of life, or 
other complications compared with traditional 
closed hemorrhoidectomy. Also in 2001, Tan 
JJ and Seow-Choen F in a prospective random-
ized trial comparing diathermy and ultrasound 
coagulation hemorrhoidectomy concluded that 

there is there was no statistical diff erence be-
tween pain scores recorded by both groups.33

Conclusion:
We conclude that the post-operative pain, bleed-
ing and recurrence is less aft er ultrasonic har-
monic scalpel use as compared to electrocautery 
in open hemorrhoidectomy. So, we recommend 
that ultrasonic harmonic scalpel use should be 
used routinely in our general practice for treat-
ing 3rd degree haemorrhoids in order to reduce 
morbidity of our population. 
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