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ABSTRACT

Background: Hemorrhoidectomy is one of the most effective treatments for Grade III/IV
hemorrhoids. This study was aimed to compare the outcomes and postoperative complications
arising from the harmonic scalpel hemorrhoidectomy with conventional hemorrhoidectomy.
Methods: In this retrospective study, 1120 patients were operated on for symptomatic Grade
I/IV hemorrhoids during April 2004-April 2020. In the conventional hemorrhoidectomy patient
group, the operation was performed by Ferguson closed method using monopolar electrocautery,
while the other patient group was operated using a harmonic scalpel. Patient demographic data
and common patient complaints were recorded. Operation duration and blood loss during the
procedure were noted. Regular follow up of the patients was done for 4 weeks, and
postoperative pain relief was recorded using the Visual Analog Scale. Finally, patient satisfaction
and complete wound healing were analyzed along with postoperative complications like
incontinence, secondary hemorrhage, recurrence, and anal stenosis.

Results: The patient demographic characteristics and preoperative complaints were similar for
both groups. Harmonic scalpel procedure resulted in shorter operation time and less blood loss.
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both groups.
Conclusion:

procedure.

Postoperative pain relief was substantially better in the patient group who underwent harmonic
scalpel hemorrhoidectomy. Harmonic hemorrhoidectomy procedure also resulted in higher
patient satisfaction and wound healing. Minimal postoperative complications were observed for

Harmonic scalpel hemorrhoidectomy is a safe and effective procedure that
achieves simultaneous tissue and vessel sealing. It reduces the duration of the operation, blood
loss, postoperative pain, and complications compared to a conventional hemorrhoidectomy

Keywords: Conventional hemorrhoidectomy; harmonic scalpel; hemorrhoidectomy.

1. INTRODUCTION

Hemorrhoids are a prevalent anorectal condition,
which is defined as symptomatic enlargement and
distal displacement of normal anal cushions, with a
lifetime risk of up to 5% [1]. Hemorrhoidal disease
occurs more frequently in individuals who are 40
years or above [2]. Constipation and prolonged
straining are among the major factors responsible
for hemorrhoid development [3]. The most common
symptoms associated with hemorrhoids is anal
bleeding, pain, itching, and prolapse [3-4]. For early
Grade | and Grade Il hemorrhoids, conservative
medical treatment is recommended, however, late-
stage Grade lll and Grade IV hemorrhoids require
surgical treatment [4]. Surgical intervention may
also be necessitated due to concomitant conditions
such as anal fissures and ulcers [5].

Hemorrhoidectomy is the most effective surgical
treatment for prolapsed hemorrhoids and is
associated with the lowest recurrence rate; about
10% to 20% require surgical treatment due to
symptom severity [6-7]. Commonly, a conventional
hemorrhoidectomy procedure can be performed
either by Ferguson’s closed method or Milligan-
Morgan’'s open method, with a scalpel or
electrocautery [8-9]. However, hemorrhoidectomy
is not without complications, which include
postoperative pain, urinary retention, secondary
hemorrhage, formation of skin tags, anal stenosis,
and fecal incontinence [10]. These complications
can increase the duration of the patient’s hospital
stay, hospital revisits, and delays the return to the
workplace [11]. Therefore, newer devices and
methods have been developed to further minimize
patient discomfort and allow them to return to work
early. Hemorrhoidectomy procedures performed
with new devices such as bipolar electrothermal
devices, ultrasonic scalpels, ligasure scalpels, and
circular staplers have reported better pain relief,
less bleeding during the surgical procedure and
decrease the need for analgesics postoperatively
as compared to conventional hemorrhoidectomy
[11-15].

Harmonic scalpel hemorrhoidectomy, which was
introduced first in 1992, is among the most widely
used procedures that have gained acceptance in
the following years [5]. The harmonic scalpel uses
ultrasonic vibration to cut tissue and automatically
stop bleeding at the same time [16]. Apart from
hemorrhoidectomy, a harmonic scalpel is also
routinely used in other surgical procedures such as
cholecystectomy and myomectomy [5]. A
hemorrhoidectomy performed with an ultrasonic
scalpel has several advantages, including less
damage to tissues, better hemostasis, less
stimulation to neuromuscular tissues, and local
control of the surgical site when compared to a
hemorrhoidectomy performed with surgical scissors
or monopolar electric cautery [12-13]. The present
study aims to analyze the short-term and long-term
outcomes of haemorrhoidectomy performed by
ultrasonic harmonic scalpel sealing system and
compare the effectiveness of this alternative
procedure with the conventional Ferguson’s closed
haemorrhoidectomy procedure.

2. METHODS
2.1 Study Design

This retrospective study was carried out in the
Department of Surgery, Bakhsh hospital (single-
center) in Jeddah, Saudi Arabia, from April 2004 and
April 2020, by a single female surgeon. In this study,
1120 patients were operated on for symptomatic
Grade Ill and Grade IV hemorrhoids. Out of 1120
patients, 117 patients underwent a conventional
hemorrhoidectomy performed by Ferguson closed
method using monopolar electrocautery, from April
2004-April 2006 (over 2 years). The remaining 1003
patients were operated on for hemorrhoidectomy
using a harmonic scalpel from April 2006 till April
2020 (over 14 years).

Exclusion criteria for the patients were liver cirrhosis,
HIV positive, uncontrolled diabetes, or a bleeding
diathesis. Patients on anticoagulant medication or
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aspirin had to stop their medication 5 days before
the surgery.

The patients were then prepared preoperatively and
admitted to the Surgery Ward of the hospital on the
morning of the procedure. The patients were
subsequently discharged on the next day except
when they had to stay longer for a post-operative
complication. All procedures were carried out under
general anesthesia or spinal anesthesia. The
procedure was carried out with the patient in a
lithotomy position. The initial steps for both the
procedures were the same and included: Delivery of
hemorrhoidal masses with artery forceps, one being
applied at the base of hemorrhoid, the other at the
apex. Skin incision at the base of hemorrhoids and
submucosal dissection to lift the hemorrhoid mass
off the internal sphincter by monopolar diathermy.
The hemorrhoid pedicle was transfixed with 2/0
vicryl sutures and the mucosal edges of the defect
opposed with 2/0 vicryl. Operative time was
reported.

A harmonic scalpel (instruments with automatic
vessel-sealing systems) is a surgical instrument that
is used to cut and cauterize tissue simultaneously.
Unlike electrosurgery, the harmonic scalpel uses
ultrasonic vibrations instead of electric current to cut
and cauterize tissue and automatically stop bleeding
at the same time. During the harmonic scalpel
hemorrhoidectomy procedure, the jaws of the
handset were applied on the pedicle, and the
instrument was activated by the hand. A computer-
controlled feedback loop automatically stopped the
flow of energy when the coagulation of the vessels
and mucosa was achieved. The hemorrhoid tissue
was coagulated and cut across the coagulated
tissue seal. No sutures were applied as the
ultrasonic device also achieved mucosal fusion. Anal
canal packing was not routinely done except when
there was a doubt regarding complete hemostasis.
Operative time was reported for the procedure.
Voltaren suppositories 100mg was inserted rectally,
and Marcaine 0.25% 10 cc was injected locally in the
perineal area. The patients were encouraged to take
a Sitz bath on the evening of surgery and were given
laxatives in the form of Agiolax once daily for 4
weeks. Subsequently, patients were asked to grade
the severity of pain on 0-10 Visual Analogue Scale
(VAS) on the evening of surgery (day 0), the next
day (day 1), and after a week on follow-up (day 7).

3. RESULTS

In this study, out of 1120 patients, most of the
patients were female (1114), while only 6 male
patients were operated on for hemorrhoidectomy

(Table 1). The mean age of the patients in the
conventional hemorrhoidectomy group was 46.5 £
3.96 years, whereas the mean age of the patients
in the harmonic scalpel group was 39.8 + 8.96
years. The common complaints among the patients
in both groups were painless rectal bleeding,
history of constipation, pruritis, and perianal
discharge, with not much difference between them.
Nonetheless, it was important to note that more
patients in the harmonic scalpel group (70.0%) had
Grade IV hemorrhoids, while only 60% of patients
treated with conventional hemorrhoidectomy had
Grade IV hemorrhoids (Table 1). The operative
time, as well as the blood loss during the operation,
showed significant differences. While the mean
duration of the operation in conventional
hemorrhoidectomy was 17.4 £ 0.7 minutes, the
operation duration was found to be 13.5 + 22
minutes when the operation was performed using a
harmonic scalpel (Table 1). Further, we observed
low blood loss during harmonic scalpel
hemorrhoidectomy (5-10 ml), while higher blood

loss (20-50 ml) was observed during the
conventional hemorrhoidectomy procedure
(Table 1).

Next, postoperative pain relief scores of the

patients were analyzed. In the first week
postoperative, 642 (64.0%) patients treated with
harmonic scalpel reported pain relief, whereas only
64 (54.7%) patients treated by conventional
hemorrhoidectomy reported pain relief in the same
period (Table 2). Similarly, in the second and third
week, the number of patients reporting relief in pain
was more in the harmonic scalpel group (second
week-782 (78.0%); third week-873 (87.0%)) as
compared to the conventional hemorrhoidectomy
patient group (second week- 76 (65.0%); third
week 82 (70.0%)). Finally, in the fourth week too, a
higher percentage of patients treated with harmonic
scalpel reported pain relief (943 patients; 94.0%) as
compared to the patients treated with conventional
hemorrhoidectomy (94 patients; 80.3%) (Table 2).

Postoperative complications arising from the
hemorrhoidectomy procedure included secondary
hemorrhage, perianal abscess, urinary retention,
recurrence, and incontinence. It was observed that
2 (1.7%) patients reported secondary hemorrhage
when operated by conventional hemorrhoidectomy,
whereas only 1 (0.1%) patient reported secondary
hemorrhage in the patient group operated by
harmonic scalpel (Table 3). Other postoperative
complications like urinary retention (1 patient), gas
(2 patients), and wound infection (1 patient) were
only reported in the patient group treated by
conventional hemorrhoidectomy (Table 3). While,
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perianal abscess and recurrence were reported by
only 1 patient each in both groups. No patient in
both groups reported incontinence, stool, or anal
stenosis. Next, wound healing and overall patient
satisfaction were analyzed. Among the patients
operated by harmonic scalpel, a higher percentage
(983 patients; 98.0%) of patients reported complete

wound healing, whereas, among the patients
treated by conventional hemorrhoidectomy, 95.0%
patients (115 patients) reported wound healing.
Finally, patients treated by harmonic scalpel
reported high patient satisfaction levels (973
patients; 97.0%) as compared to the conventional
hemorrhoidectomy patient group (Table 3).

Table 1. Clinical profile of the study group

Clinical features
Total number of patients (n = 1120)

Conventional
hemorrhoidectomy group

Harmonic scalpel group
(Total patients = 1003)

(Total patients = 117)

Gender n (%) n (%)
Female 115 (98.3%) 999 (99.6%)
Male 2(1.7%) 4 (0.4%)
Age (years) 46.5 + 3.96 39.8 £ 8.96
Mean + SD
Duration of symptoms (in months) 6-48 6-36
Complaints
Painless rectal bleeding 111 (95.0%) 673 (67.1%)
History of constipation 115 (98.3%) 983 (98.0%)
Pruritus 23 (19.7%) 118 (11.8%)
Perianal discharge 2(1.7%) 28 (2.8%)
Degree of hemorrhoids
Grade llI 47 (40.2%) 301 (30.0%)
Grade IV 70 (59.8%) 702 (70.0%)
Operation time (in minutes) 174 0.7 13.56+22
Blood loss (during procedure) 20-50 ml 5-10 ml

Table 2. Results of pain relief

Number of patients whose post

Conventional

Harmonic scalpel group

defecation pain relieved hemorrhoidectomy group n (%) n (%)

First week 64 (54.7%) 642 (64.0%)
Second week 76 (65.0%) 782 (78.0%)
Third week 82 (70.0%) 873 (87.0%)
Fourth week 94 (80.3%) 943 (94.0%)

Table 3. Postoperative complication of hemorrhoidectomy

Complications

Conventional

Harmonic scalpel group

hemorrhoidectomy group n (%) n (%)

Secondary hemorrhage 2(1.7%) 1(0.1%)
Perianal abscess 1(0.9%) 1(0.1%)
Urinary retention 1(0.9%) 0
Recurrence 1(0.9%) 1(0.1%)
Incontinence 0 0

Gas 2(1.7%) 0

Stool 0 0

Patient satisfaction 111 (95.0%) 973 (97.0%)
Anal stenosis 0 0

Anal fistulae 1(0.9%) 0

Wound infection 1(0.9%) 0

Wound healing 111 (95.0%) 983 (98.0%)
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4. DISCUSSION

Hemorrhoidal disease is a common anorectal
medical problem worldwide, which decreases the
overall quality of life of an individual. Treatment
for Grade 1llI/IV hemorrhoids requires a
hemorrhoidectomy procedure. Postoperative
pain, complications, and recovery duration are
the major factors impacting patient satisfaction
levels and cause apprehensions in patients
undergoing hemorrhoidectomy. Conventional
hemorrhoidectomy is often associated with
significant morbidity and prolonged
convalescence [17]. In the present study, we
have performed and compared the outcomes for
the  harmonic  scalpel hemorrhoidectomy
procedure with the conventional Ferguson’s
closed hemorrhoidectomy procedure.

In our study, the majority of the patients in both
groups were female and around or above 40
years of age. The major symptoms displayed by
the patients included painless rectal bleeding, a
history of constipation, pruritus, and perianal
discharge. Further, the majority of the patients
who were operated on in both groups had Grade
IV hemorrhoids (Table 1). One of the major
limitations of conventional closed
hemorrhoidectomy is that the operative time is
higher and does not achieve sufficient vascular
coagulation leading to blood loss. Furthermore,
because the surgeon has to suture deeply in the
mucosa to stop bleeding, it causes
postoperative pain, anal stenosis, and loss of
the workforce [13]. However, harmonic scalpel
hemorrhoidectomy overcomes these challenges
by reducing the operation time (13.5 + 2.2
minutes) vs. conventional hemorrhoidectomy
(17.4 £ 0.7 minutes). These results agree with
the previous studies where it was observed that
harmonic hemorrhoidectomy takes lower time
than conventional hemorrhoidectomy
[11,13,15]. Further, the blood loss during the
procedure by harmonic scalpel (5-10 ml) was
substantially lower than that observed during
conventional hemorrhoidectomy, and it also
corroborates with the findings of earlier studies
(Table 1) [15,18].

Postoperative pain relief is one of the essential
parameters to analyze the effectiveness of the
procedure. As reported in earlier studies,
postoperative pain relief was determined by a
Visual Analog Scale (VAS) [19]. In the present
study, first-week post-operation, the VAS pain
relief score was substantially higher for the
patients operated by a harmonic scalpel than

those who underwent conventional
hemorrhoidectomy. Similarly, in the subsequent

weeks (second, third, and fourth), the
percentage of patients who experienced
substantial pain relief was higher in the

harmonic scalpel group as compared to patients
in the conventional hemorrhoidectomy (Table
2). Our data agree with previous studies where
it was shown that the postoperative pain
decreases gradually from Day 0 to Day 28, and
patients operated by harmonic
hemorrhoidectomy reported better pain relief,
which is because harmonic scalpel ensures
simultaneous cutting and coagulation of the
vessels with limited tissue charring [13,18,20-
21]. Different studies have also reported that the
patients who undergo harmonic
hemorrhoidectomy return to work faster than the
patients’ who had undergone conventional
hemorrhoidectomy [11,13,22-23].

Finally, we studied postoperative complications
such as recurrence, secondary hemorrhage,
perianal abscess, urinary retention, anal
stenosis, anal fistulae, and incontinence, which
commonly arise after a hemorrhoidectomy
procedure [16,24-25]. In our study, for both
conventional and harmonic hemorrhoidectomy,
the number of patients displaying postoperative
complications was negligible. However, we
noted that complications such as urinary
retention, gas incontinence, anal fistula, and
wound infection were only found in the
conventional hemorrhoidectomy group (Table
3). Earlier studies have also reported a lower
rate of postoperative complications arising after
harmonic hemorrhoidectomy [13,22]. Among
both the groups, a higher percentage of patients

reported wound healing post harmonic
hemorrhoidectomy. Similarly, the harmonic
hemorrhoidectomy patient group reported

higher patient satisfaction as compared to the
patients who had undergone conventional
hemorrhoidectomy.

5. CONCLUSION

Harmonic scalpel hemorrhoidectomy is a
sutureless closed technique that simultaneously
ensures cutting and sealing of the tissues and
vessels. It is a safe and effective procedure that
requires less operative time, leads to less blood
loss, lower postoperative pain, and complications
than a conventional hemorrhoidectomy. Since
harmonic hemorrhoidectomy procedure does not
require suturing, it is easier to achieve
hemostasis, allowing hemorrhoidectomy to be a
daycare procedure.
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