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Purpose: A variety of instruments, including circular staplers, ultrasonic scalpels, lasers, and bipolar electrothermal de-
vices, are currently used when performing a hemorrhoidectomy. This study compared outcomes between hemorrhoidec-
tomies performed with an ultrasonic scalpel and conventional methods. 
Methods: The study was a randomized prospective review of data available between May 2013 and December 2013, in-
volving 50 patients who had undergone a hemorrhoidectomy for grade III or IV internal hemorrhoids. The hemorrhoidal 
pedicle was coagulated with an ultrasonic device in the ultrasonic scalpel group (n = 25) and sutured with 3-0 vicryl ma-
terial after excision in the conventional method group (n = 25).
Results: The patients’ demographics, clinical characteristics, and lengths of hospital stay were similar in both groups. The 
mean ages of the conventional and the ultrasonic scalpel groups were, respectively, 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 postoperative pain on the visual analogue scale score (for example, P = 0.211 on postoperative day 1), and 
less postoperative bleeding (P = 0.034). No significant differences in postoperative complications were observed between 
the 2 groups. 
Conclusion: A hemorrhoidectomy using an ultrasonic scalpel is an effective and safe procedure. The ultrasonic scalpel re-
duces the operation time, the postoperative blood loss, and the postoperative pain. Long-term follow-up with larger-scale 
studies is required to evaluate normal activity after a hemorrhoidectomy performed with an ultrasonic scalpel.
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INTRODUCTION

A hemorrhoidectomy is the standard treatment for patients with 
grade III or IV internal hemorrhoids [1]. The most effective hem-
orrhoidectomy methods are the Milligan-Morgan open hemor-
rhoidectomy and the Ferguson closed hemorrhoidectomy. These 
methods are similar and are recognized as traditional methods [2, 
3]. However, although they may be the most effective treatment 

for hemorrhoids, complications, such as postoperative bleeding, 
surgical-site anal pain, anal stenosis, and incontinence, can occur 
after the surgery. These complications increase the patient’s hospi-
talization period, can delay the return to ordinary life and the 
workplace after surgery, and can increase the rate of revisits to the 
hospital [4]. In particular, postoperative pain and bleeding are ex-
perienced by many patients after undergoing a hemorrhoidec-
tomy, and many patients 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 equipment have been 
developed due to advances in technology, and now hemorrhoid-
ectomies are being performed with new devices, such as bipolar 
electrothermal devices, ultrasonic scalpels, and circular staplers. 
Hemorrhoidectomies performed with these devices have recently 
been reported to result in better pain relief and less bleeding post-
operatively compared to hemorrhoidectomies performed using 
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previous conventional surgical methods [5-7]. The 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, including less 
damage to tissues, better hemostasis, less stimulation to neuro-
muscular tissues, and local control of the surgical site, compared 
to a hemorrhoidectomy performed with surgical scissors or mo-
nopolar electric cautery [5, 6]. The aim of the present study is to 
analyze and compare outcomes between hemorrhoidectomies 
performed with an ultrasonic scalpel and hemorrhoidectomies 
performed by using conventional methods, such as monopolar 
electric cautery.

METHODS  

The participants were 50 patients who underwent a hemorrhoid-
ectomy for grade III or IV internal hemorrhoids at Armed Forces 
Daejeon Hospital (single center) in Korea between May 2013 and 
December 2013. Twenty-five patients underwent a hemorrhoid-
ectomy performed with monopolar electric cautery, which was 
defined as the conventional method. The other 25 patients under-
went a hemorrhoidectomy performed with an ultrasonic scalpel. 
All of the patients’ records were prospectively retrieved from a da-
tabase. The participants were all male soldiers. Patients with liver 
cirrhosis, diabetes, hemorrhagic diseases, or HIV were excluded 
from the present study.

All patients underwent preoperative lab tests, chest X-rays, elec-
trocardiography, and urinalysis and were admitted to the hospital 
the day before surgery. All patients took a glycerin enema the 
night before surger, and prophylactic antibiotics were injected be-
fore entrance to the surgical room. All patients had spinal anes-
thesia and were placed in the jackknife position. Tape was at-
tached to both sides of the buttocks to expose the anus, and an 
anoscope was inserted into the anal canal in order to obtain the 
surgical field. The hemorrhoidal stems were lifted with forceps to 
separate them from the anal sphincter during surgery. In the pres-
ent study, the conventional method performed was the Ferguson 
closed hemorrhoidectomy using monopolar electrocautery, and 
resection of hemorrhoidal tissue from the anal sphincter was per-
formed with surgical scissors or a monopolar electrocautery de-
vice. Vicryl 3-0 surgical sutures were placed after the hemorrhoid 
mucosal resection. The hemorrhoidectomy performed using ul-
trasonic scalpel excised hemorrhoidal tissue and pedicle to the 
apex region without damaging the internal sphincter with the 
help of vascular forceps. The hemorrhoidal mucosa and coagu-
lated blood vessels of the hemorrhoid were excised with an ultra-
sonic scalpel, and mucosal sutures were placed with 3-0 vicryl. A 
hemostat (Spongostan Anal, Johnson & Johnson Medical Korea, 
Seoul, Korea) was inserted into the anal canal after surgery. For 
postoperative pain control, each patient was prescribed acetamin-
ophen 2 tablets three times a day from the first day after surgery, 
and sitz baths were taken at least three times a day. We measured 

and recorded the resting pain and the postdefecation pain by us-
ing the visual analogue scale (VAS), as well as the amount of 
bleeding and urinary retention. We also noted any occurrence of 
an anal abscess or gangrene, an anal stricture, and fecal inconti-
nence. The VAS score ranges from 0, indicating no pain, to 10, in-
dicating severe pain. Major bleeding was defined as that requiring 
intensive treatment (including blood transfusion, reoperation) or 
close monitoring. Minor bleeding was defined that not needing 
monitoring with minimal bleeding after defecation. 

All statistical analyses were performed using SAS ver. 9.1.3 (SAS 
Institute Inc., Cary, NC, USA) and IBM SPSS ver. 18.0 (IBM Co., 
Armonk, NY, USA). Categorical variables were analyzed using 
the chi-square or Fisher exact test, and continuous variables were 
analyzed using the Student t-test or Mann-Whitney U rank test. 
We considered P-values of less than 0.05 to be statistically signifi-
cant.

RESULTS

The mean ages of the participants were 20.8 ± 1.6 years in the 
conventional method group and 22.4 ± 5.0 years in the ultrasonic 
scalpel group. All of the patients were male. Their mean weights 
were 71.9 ± 9.4 kg in the conventional method group and 69.2 ± 
9.4 kg in the ultrasonic scalpel group, and their mean heights were 
175.9 ± 6.1 cm and 174.1 ± 4.2 cm, respectively. The mean body 
mass indices were 23.2 ± 2.3 kg/m2 in the conventional method 
group and 22.8 ± 2.7 kg/m2 in the ultrasonic scalpel group. None 
of these differences between the two groups was statistically sig-
nificant (Table 1). 

The mean hospital stays were 25.7 ± 15.0 days in the conven-
tional method group and 23.1 ± 16.0 days in the ultrasonic scalpel 
group, but this difference was not statistically significant; however, 
the mean operation times were 17.5 ± 2.2 minutes and 13.4 ± 0.7 
minutes, respectively, and this difference was statistically signifi-
cant with the operation time being significantly shorter in the ul-
trasonic scalpel group (P < 0.05). 

The postoperative resting pain scores were 6.5 ± 1.7 vs. 4.8 ± 1.4 

Table 1. Patients’ characteristics

Characteristic
Conventional method 

group (n = 25)
Ultrasonic scalpel 

group (n = 25)
P-value

Age (yr) 20.8 ± 1.6 (19–25) 22.4 ± 5.0 (19–26) 0.240

Sex

   Male 25 (100) 25 (100)

   Female 0 (0) 0 (0)

Weight (kg) 71.9 ± 9.4 (60–91) 69.2 ± 9.4 (56–90) 0.624

Height (cm) 175.9 ± 6.1 (163–189) 174.1 ± 4.2 (164–185) 0.324

Body mass index 
   (kg/m2) 

23.2 ± 2.3 (16.0–39.1) 22.8 ± 2.7 (20.8–29.4) 0.620

Values are presented as mean ± standard deviation (range) or number (%). 
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on postoperative day 3 (POD 3) and 1.5 ± 1.2 vs. 0.8 ± 0.8 on POD 
14 in the conventional method group and the ultrasonic scalpel 
group, respectively, and these differences had statistical signifi-
cance (P < 0.05). However, PODs 1 and 7, no statistically signifi-
cant differences in postoperative resting pain were noted between 
the two groups (Table 2). Postoperative resting pain was observed 
to decrease gradually after peaking at 7 points and 6 points on 
POD 3 in the conventional method group and the ultrasonic scal-

pel group, respectively, and showed a similar progression to com-
plete resolution by POD 21 in both groups. However, the pain 
scores were 2–3 points lower from POD 4 to POD 8 in the ultra-
sonic scalpel group than they were in the conventional method 
group. In addition, the pain scores between POD 14 and POD 21 
showed that the period until complete resolution was shorter in 
the ultrasonic scalpel group than it was in the conventional 
method group (22 days vs. 18 days, respectively) (Fig. 1).  No sta-
tistically significant differences in pain patterns between the 2 
groups were noted for postdefecation pain, which gradually de-
creased after reaching its highest level on POD 3 until being com-
pletely resolved by POD 21. 

Table 2. Comparison of the outcomes of the hemorrhoidectomies

Variable
Conventional method 

group (n = 25)
Ultrasonic scalpel 

group (n = 25)
P-value

Mean hospital stay (day) 25.7 ± 15.0 23.1 ± 16.0 0.726

Operation times (min) 17.5 ± 2.2 13.4 ± 0.7 <0.05

Postoperative resting 
   pain (VAS scores)

   Day 1 6.8 ± 1.4 5.4 ± 0.7 0.211

   Day 3 6.5 ± 1.7 4.8 ± 1.4 <0.05

   Day 7 5.5 ± 1.2 4.1 ± 0.6 0.078

   Day 14 1.5 ± 1.2 0.8 ± 0.8 <0.05

Post defecation pain 
   (VAS score)

   Day 3 6.5 ± 1.0 6.2 ± 1.1 0.734

   Day 7 5.6 ± 0.8 5.9 ± 1.1 0.365

   Day 14 2.5 ± 0.9 2.5 ± 1.0 1.000

   Day 21 2.1 ± 1.0 1.1 ± 0.9 0.581

   Day 28 0.6 ± 0.7 0.3 ± 0.5 0.081

Values are presented as mean ± standard deviation.
VAS, visual analogue scale. 

Fig. 1. Visual analogue scale pain scores for pain after defecation (A) and for resting status pain (B) from postoperative day 0 to 22 after hem-
orrhoidectomy.
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Table 3. Complications from the hemorrhoidectomies

Complication
Conventional method 

group (n = 25)
Ultrasonic scalpel 

group (n = 25)
P-value

Bleeding 0.034

   Major 2 (8) 0 (0)

   Minor 6 (24) 3 (12)

Delayed discharge 2 (8) 2 (8) NS

Incomplete wound healing 
   (at 4 weeks)

1 (4) 1 (4)

Wound breakdown 2 (8) 2 (8)

Urinary retention 0 (0) 0 (0) NS

Anal fissure 1 (4) 0 (0)

Anal stenosis 0 (0) 0 (0)

Incontinence 0 (0) 0 (0)

Values are presented as number (%). 
NS, not significant.
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In the conventional method group, 2 patients (8%) had major 
bleeding after surgery that required blood transfusion or repeat 
operation on POD 1, and 6 patients (24%) had minor bleeding on 
POD 1. Conversely, in the ultrasonic scalpel group no major 
bleeding occurred after surgery, but minor bleeding did occur in 
3 patients (12%) (P < 0.034). No significant differences in compli-
cations were noted between the 2 groups. The complications re-
ported were delayed discharge (2 in each group), incomplete 
wound-healing (1 in each group), and wound breakdown (2 in 
each group). No urinary retention, anal stenosis, or incontinence 
was noted in either group (Table 3). 

DISCUSSION

The exact prevalence of hemorrhoids in Korea is not known, but 
according to a National Health Insurance Corporation report in 
2012, among the major surgeries conducted in Korea in 2011, the 
hemorrhoidectomy accounted for the second-largest number of 
cases (226,409 cases/yr), after cataract surgery [8]. This shows 
that a significant number of patients, at a rate of 445 per 100,000 
individuals, have needed treatment for hemorrhoids. Traditional 
hemorrhoidectomy techniques, including a Milligan-Morgan 
open hemorrhoidectomy and a Ferguson closed hemorrhoidec-
tomy, are known to be very effective and appropriate treatments 
for grades III–IV internal hemorrhoids. However, these tradi-
tional surgical methods are characteristically accompanied by 
complications such as postoperative pain and bleeding [9]. Re-
cently, hemorrhoidectomies done with circular staplers and other 
newly developed equipment have been reported to result in less 
postoperative pain, less bleeding, rarer complications (urinary re-
tention, anal stenosis), shorter operation times, and shorter hospi-
tal stays [10-13]. 

A hemorrhoidectomy with a circular stapler is performed to ex-
cise a complete ring of mucosa, including the hemorrhoidal tis-
sue, above the dentate line [13, 14]. However, this procedure is 
limited to removing prolapsed hemorrhoidal tissues of the anal 
verge or skin tags [15]. In addition, the cost of performing a hem-
orrhoidectomy with a circular stapler is high, and the method of-
ten leads to complications such as postoperative bleeding, rupture 
of the anastomosis site, pelvic sepsis, anastomotic stricture, and 
rectovaginal fistulae [16]. 

The LigaSure and harmonic scalpels are newly developed ultra-
sonic scalpel instruments with automatic vessel-sealing systems. 
These instruments contain a bipolar, electrothermal, hemostatic 
device that use radio-frequencies and pressure to ensure complete 
cutting and coagulation of vessels up to 7 mm in diameter, with 
minimal surrounding thermal spread (<2 mm) and limited tis-
sue-charring [17]. For a hemorrhoidectomy performed with an 
ultrasonic scalpel, intraoperative bleeding may be minimized, and 
the visibility of the surgical field is better. Performing resection 
and hemostasis at the same time reduces the operation time and 
complications, such as postoperative bleeding, pain, and infec-

tion, by reducing the damage to the surrounding mucosal tissue. 
In contrast, for a hemorrhoidectomy performed with conven-
tional methods, the surrounding mucosal tissues and blood ves-
sels can be damaged during resection of the hemorrhoidal tissue, 
and the time to hemostasis of the blood vessels and tissues may 
cause increases in both the operation times and the possibility of 
postoperative bleeding. Furthermore, several previous studies 
have reported that the use of the ultrasonic scalpel results in sig-
nificantly shorter operation times and less postoperative bleeding 
when compared with a conventional hemorrhoidectomy [5, 6, 18, 
19]. In the present study’s ultrasonic scalpel group, no patient ex-
perienced major bleeding and 3 patients (12%) experienced mi-
nor bleeding; however, in the conventional method group, 2 pa-
tients (8%) experienced major bleeding and 6 (24%) experienced 
minor bleeding. Most patients with complications were success-
fully treated with conservative management. Also, the operation 
times were shorter in the ultrasonic scalpel group than they were 
in the conventional method group (17.5 ± 2.2 minutes vs. 13.4 ± 
0.7 minutes, respectively; P < 0.05). 

One of the causes of postoperative pain after a hemorrhoidec-
tomy is excessive damage to the sensitive perianal skin or tissue, 
and sometimes pain occurs due to stress or strain at the site of the 
mucosal sutures [4]. A number of ways have been attempted to 
relieve pain after a hemorrhoidectomy. For example, Ala et al. [20] 
reported that cholestyramine ointment was effective against post-
operative pain after a hemorrhoidectomy; the ointment group ex-
perienced less pain 12 and 48 hours after surgery than the control 
group did, and their pain completely disappeared 2 weeks later. 
Other effective treatments for the relief of postoperative pain, in-
cluding preoperative lactulose [21], postoperative metronidazole 
[22], a left lateral anal sphincterectomy with hemorrhoidectomy 
[5, 23], and botulinum injections, have been reported [24]. How-
ever, these methods have individual variations in pain-relief effec-
tiveness and there are no general effects. The ultrasonic scalpel 
minimizes the damage to surrounding tissues, and suture closure 
is not required for hemostasis during the hemorrhoidectomy. 
This limited spread reduces anal spasms, allows for a bloodless 
hemorrhoidectomy, and can result in reduced postoperative pain 
and faster wound-healing. Previous studies have reported less im-
mediate postoperative pain and less pain 24 hours and 7 days af-
ter surgery in ultrasonic scalpel groups compared with conven-
tional hemorrhoidectomy groups. A shorter time to return to or-
dinary life and shorter hospital stays have also been reported [5, 6, 
18, 19, 25]. In the present study, less pain on POD 4 and POD 8 
was found in the ultrasonic scalpel group; however, no significant 
differences in immediate postoperative pain, pain 24 hours after 
surgery, and post-defecation pain were noted. 

While the average hospital stay after a hemorrhoidectomy is 3–4 
days in Korea in general, the average stay was very long in the 
present study, at 24.4 days (25.7 ± 15.0 days vs. 23.1 ± 16.0 days in 
the conventional method group and the ultrasonic scalpel group, 
respectively). The reason for this longer stay is the peculiarities of 
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military hospitals. All patients in the present study were soldiers, 
who immediately had to return to military service and take part 
in military activities after discharge, so they would not have been 
able to take care of postoperative management such as resting, sitz 
baths, and medications after discharge. For that reason, these pa-
tients were not discharged from the hospital until postoperative 
symptoms, such as pain or anal discharge, had disappeared com-
pletely. Therefore, a major limitation of the present study was the 
ability to provide values for the time of return to ordinary life and 
for the length of hospital stay that could be compared to the cor-
responding values in other studies done involving patient in non-
military hospitals. 

However, the present study was able to measure the progress of 
postoperative pain (during rest and postdefecation) for a much 
longer period than in the average hospital stay. Postoperative rest-
ing pain decreased gradually after peaking at 7 points and 6 points 
on POD 3 in the conventional method group and the ultrasonic 
scalpel group, respectively, and the patterns of progress until the 
pain had completely disappeared by POD 21 in the 2 groups were 
similar. The patterns of progress in reducing postdefecation pain 
were also similar between the 2 groups. However, although this 
was a small-scale study, the pain scores were 2–3 points lower 
from POD 4 to POD 8 in the ultrasonic scalpel group. In addi-
tion, the pain scores between POD 14 and POD 21 showed that 
the period until complete disappearance of pain was shorter in 
the ultrasonic scalpel group compared with the conventional 
method group (22 days vs. 18 days). Altomare et al. [26] reported 
in 2008 that pain scores 12 hours after surgery, postdefecation, 
and on POD 3 and POD 7 were lower in 274 patients who had 
undergone a hemorrhoidectomy with LigaSure and that less 
medication was used for pain relief on POD 3 and POD 4. Also, 
no severe complications occurred in either the ultra-sonic scalpel 
group or the conventional method group, and most patients with 
complications responded to conservative manage-ment.

In conclusion, a hemorrhoidectomy performed with an ultra-
sonic scalpel is a relatively safe and easy surgical procedure with-
out serious complications. The use of an ultrasonic scalpel reduces 
the operation time, postoperative blood loss, and postoperative 
pain. Thus, a hemorrhoidectomy performed using an ultrasonic 
scalpel is recommended as an alternative approach to existing 
conventional hemorrhoidectomy techniques.
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