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Abstract

Introduction: The aim of this study was to compare the outcomes between the LigaSure vessel
sealing system and the conventional closed Ferguson hemorrhoidectomy procedure performed by
diathermy.

Methods: A series of 84 patients with grades Ill and IV hemorrhoids were randomized into two
groups: (1) LigaSure hemorrhoidectomy with submucosal dissection (42 patients) and (2) Fer-
guson hemorrhoidectomy (42 patients). The patient demographics, operative details, parenteral
analgesic requirement, postoperative pain score (assessed by an independent assessor), oper-
ating time, intraoperative blood loss, hospital stay, early and delayed complications, and time off
from work or normal activity were recorded. The patients were regularly followed up at 1, 2, 4, 6,
and 8 weeks after surgery.

Results: There were no statistically significant differences between the two groups in terms of age,
gender, duration of symptoms, grade of the hemorrhoid(s), or number of hemorrhoids resected.
The mean operating time for LigaSure hemorrhoidectomy with submucosal dissection was sig-
nificantly shorter than that for the Ferguson hemorrhoidectomy (11.3 + 0.4 vs. 34.2 £ 0.7 minutes;
P < 0.0001). Patients treated with the LigaSure method had significantly less blood loss (P <
0.0001), a better pain score (P < 0.0001), less parenteral analgesic requirement (P < 0.0001),
shorter hospital stay (P < 0.0001), and less time off from work or normal activity (P < 0.0001).
There was no difference in the early and delayed postoperative complications between the two
groups.

Conclusions: LigaSure hemorrhoidectomy with submucosal dissection is a safe, effective proce-
dure for grade Il and IV hemorrhoids. Patients derive greater short-term benefits: reduced in-
traoperative blood loss, operating time, and postoperative pain as well as earlier resumption of
work or normal activity. Long-term follow-up with a larger number of patients is required to confirm
the long-term results of this procedure.
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hinet.net
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H emorrhoids constitute one of the most common
problems in surgical practice. Hemorrhoidectomy
remains the most definitive procedure to treat symptom-
atic grades lll and IV hemorrhoids.! Although hemor-
rhoidectomy is superior to any proposed conservative
procedure, including rubber band ligation, sclerotherapy,
photocoagulation, and cryotherapy,’ it is usually associ-
ated with significant postoperative complications, includ-
ing pain, bleeding, and anal stricture.?  Conventional
standard methods include the Milligan-Morgan open
hemorrhoidectomy® and the Ferguson closed hemor-
rhoidectomy.*

Recent advances in instruments that include an bipolar
electrothermal device,® ultrasonic scalpel,® and circular
stapler’” have provided effective alternatives, resulting in
less postoperative pain and perioperative blood loss. The
LigaSure vessel sealing system (Valleylab, Boulder, CO,
USA) is a novel, hemostatic device designed primarily for
use in abdominal surgery. Using a combination of pres-
sure and electrical energy, it ensures complete coagula-
tion of vessels up to 7 mm in diameter with minimal
surrounding thermal spread and limited tissue charring.
Theoretically, the LigaSure system is an ideal instrument
for hemorrhoidectomy, as it enables effective, bloodless
excision of hemorrhoids with minimal tissue trauma.

The limited tissue injury may also reduce wound
sepsis, facilitate wound healing, and decrease postoper-
ative pain. Several randomized trials have been per-
formed to compare LigaSure hemorrhoidectomy with
conventional hemorrhoidectomy,>®'? and the results
suggest that LigaSure hemorrhoidectomy is a safe, sim-
ple method to improve surgical results.

In the present randomized study, we used LigaSure
hemorrhoidectomy with submucosal dissection to ensure
that the underlying sphincters remained intact and there
was complete removal of hemorrhoid bundles. The
operative outcomes of the LigaSure method and the
Ferguson closed hemorrhoidectomy were compared to
determine their efficacy and safety.

PATIENTS AND METHODS

This prospective study included 84 consecutive pa-
tients with symptomatic grade Il or IV hemorrhoids
operated on at the Department of Surgery, Kaohsiung
Medical University Hospital between November 2004 and
April 2005. Written informed consent was obtained from
all of the subjects or guardians after full explanation of the
procedure. The exclusion criteria included patients on
anticoagulants and those with a hematologic disorder,
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concomitant anal disease, or a history of anorectal sur-
gery. The recruited patients were randomly allocated to
undergo either a LigaSure hemorrhoidectomy with sub-
mucosal dissection (42 patients) or a conventional Fer-
guson hemorrhoidectomy (42 patients).

The operative procedures for hemorrhoidectomy were
standardized in each case by the same team of surgeons.
Randomization was performed at the time of anesthesia
by selecting sealed envelopes.

The operation was performed under general or epidural
anesthesia at the discretion of the anesthetist. The patients
were placed in the prone jackknife position and a Ferguson
retractor was used to expose the hemorrhoids. LigaSure
hemorrhoidectomy with submucosal dissection was per-
formed initially with a skin incision at the junction of the
hemorrhoid and the flat perianal skin by a scalpel, followed
by dissection of the hemorrhoid bundles off the underlying
sphincter. A LigaSure handset was applied to the dissected
hemorrhoids up to the pedicles, taking care to avoid incor-
porating the underlying sphincters. The device was acti-
vated to seal the mucosal edges. The feedback-controlled
sensor signaled the completion of coagulation, and the
coagulated tissue was excised along the line of the coag-
ulum. The LigaSure was repeatedly applied as necessary
for complete excision of the hemorrhoids.

Conventional Ferguson hemorrhoidectomy was per-
formed by submucosal dissection of the hemorrhoidal tis-
sue from the underlying sphincter using standard
monopolar diathermy. The vascular pedicle was ligated
with nonabsorbable suture, and the mucosal edges were
opposed with a continuous chromic catgut suture. Hemo-
stasis was ensured in both the LigaSure and Ferguson
groups, and a hemostatic sponge was inserted in the anal
canal.

For postoperative pain relief, oral acetaminophen
(500 mg) was prescribed for all of the patients at a
dose of one tablet four times a day. Additional paren-
teral analgesics were administrated when patients
complained of intolerable pain. The independent
assessor evaluated the pain score by means of the
visual analog score (0-10) 24 hours postoperatively.
The patient demographics, duration of symptoms,
operative details, operating time, intraoperative blood
loss, and hospital stay were documented. Follow-up
was performed at 1, 2, 4, 6, and 8 weeks in all 84
patients to detect postoperative complications and time
away from work or normal activity.

Pain reduction of 50% and operating time reduced by
more than 30% were clinically relevant, so these limits
were chosen as parameters by which to calculate the
study power.® The initial power calculation suggested that
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Table 1.
Characteristics of patients randomized to group 1 (LigaSure hemorrhoidectomy) or group 2 (Ferguson hemorrhoidectomy)
Group 1 Group 2
Characteristic (n =42) (n=42) P
Age (years), 47.1 £ 2.4 (19-77) 47.5 £ 2.3 (21-76) 0.926
mean and range
Sex
Male 20 21 0.827
Female 22 21
Symptoms (months)
<12 6 9 0.585
12-24 11 8
>24 25 25
Grade
11 34 35 0.776
v 8 7

a minimum of 68 patients would be required to achieve
statistical significance with a power of 80% at the 5%
significance level. All of the data were analyzed using the
Statistical Package for the Social Sciences Version 10.0
software (SPSS, Chicago, IL, USA). Results were ex-
pressed as the mean £ standard error. The two-sided
Pearson’s #° test and Student's ttest were used to
compare the variables between the two groups. A value
of P < 0.05 was considered statistically significant.

RESULTS

The characteristics of 84 symptomatic patients with
grade Il or IV hemorrhoids are summarized in Table 1.
There were 20 men and 22 women treated by LigaSure
hemorrhoidectomy, and 21 men and 21 women treated
by Ferguson hemorrhoidectomy (P = 0.827). The mean
age was 47.1 £ 2.4 and 47.5 * 2.3 years for the LigaSure
and Ferguson hemorrhoidectomies, respectively
(P=0.926). There was no statistical difference in the
duration of symptoms (P = 0.585) or the severity of the
hemorrhoids (P = 0.776) between the two groups.

Table 2 shows the operative details and outcomes for
the two groups. The mean operating time was 11.3 £ 0.4
minutes and 34.2 £ 0.7 minutes for the LigaSure and
Ferguson methods, respectively (P < 0.0001). The mean
intraoperative blood loss was considerably less with the
LigaSure hemorrhoidectomy than the Ferguson hemor-
rhoidectomy (0.6 + 0.2 vs. 25.7 £ 1.3 ml, P < 0.0001).
Favorable operative results, such as a lower pain score,
less parenteral analgesic requirement, and shorter hos-
pital stay, were all observed for the LigaSure method (all
P < 0.0001).

As regards early postoperative complications, three
(7.1%), two (4.8%), and one (2.4%) patient developed

constipation, urine retention, and hemorrhage, respec-
tively, after LigaSure hemorrhoidectomy, whereas five
(11.9%), five (11.9%), and one (2.4%) patient developed
the corresponding complications after Ferguson hemor-
rhoidectomy (all P> 0.05). The incidence of postoperative
hemorrhage was similar in the two groups (2.4%), with two
patients with underlying diabetic nephropathy undergoing
hemodialysis during their admission. Fortunately, none of
these patients required surgical intervention.

The incidence of delayed postoperative complications,
such as poor wound healing, anal stenosis, or flatus
incontinence, did not show any significant difference be-
tween the two groups (all P > 0.05). Complete wound
healing was achieved in the patients at 6 weeks in both
groups. The three patients with anal stenosis improved
significantly after anal dilation at the outpatient depart-
ment. Finally, the return to work or normal activity was
significantly earlier after LigaSure hemorrhoidectomy
(8.8 £ 0.2 days) than after Ferguson hemorrhoidectomy
(13.7 £ 0.4 days) (P < 0.0001).

DISCUSSION

Hemorrhoidectomy is the most effective and definitive
treatment for prolapsed hemorrhoids. Nevertheless,
excessive tissue trauma can result in considerable post-
operative pain. The resulting pain-related complications
after conventional hemorrhoidectomy are often the major
factors that account for prolonged hospital stays and
delayed recovery. Various techniques and modifications
have been developed with the aim of overcoming post-
operative pain, including modification procedures such as
diathermy excision without ligation,'® the introduction of
various surgical instruments,®™ the use of preoperative
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Table 2.
Operative details and outcomes of patients randomized to group 1 (Ligasure hemorrhoidectomy) or group 2 (Ferguson
hemorrhoidectomy).
Group 1 Group 2
Parameter (n=42) (n =42) P

No. of hemorrhoids resected

2 6 5 0.636

3 26 30

4 10 7
Mean blood loss (ml)? 1.8+0.3 257+1.3 <0.0001
Mean operating time (min)? 11.3+£04 342 +0.7 <0.0001
Pain score (0-10)? (24 hours) 51+02 72+0.2 <0.0001
Parenteral analgesics use 12 32 <0.0001
Hospital stay (days)?® 22+ 01 29+01 <0.0001
Postoperative complications

Constipation 3 5 0.457

Urinary retention 2 5 0.236

Hemorrhage 1 1 1.000

Poor wound healing (at 4 weeks) 2 2 1.000

Anal stenosis (at 6 weeks) 1 2 0.557

Flatus incontinence (at 6 weeks) 0 1 0.314
Return to work or normal activity (days)? 88+0.2 13.7+ 0.4 < 0.0001

Mean + SE.

lactulose'* and metronidazole,'® and the addition of lat-
eral internal sphincterotomy.'® None, however, seems to
influence postoperative pain.

The LigaSure vessel sealing system delivers optimal
electrocautery energy across the diathermy jaws, which
ensures complete coagulation with minimal thermal
spread and limited tissue charring, which is in contrast to
that produced when using the existing electrocautery
instruments. Theoretically, its application in hemorrhoi-
dectomy may reduce anal spasm and pain.

Similar to several recent reports on the LigaSure
method,>® "2 the present study shows that LigaSure
hemorrhoidectomy with submucosal dissection is a fast,
safe, effective surgical modality for complete removal of
the hemorrhoid cushions with a limited complication rate.
The LigaSure method of dissection significantly reduces
postoperative pain and the parenteral analgesic require-
ment, possibly because of the reduction of lateral thermal
injury and the absence of sutures. Consequently, the
LigaSure system facilitates earlier hospital discharge and
return to normal work or activity.

Consistent with previous randomized clinical stud-
ies,>®'2 the LigaSure hemorrhoidectomy with submu-
cosal dissection offers technical advantages over
conventional hemorrhoidectomy by reducing the operat-
ing time and intraoperative blood loss. The mean oper-
ating time is about 11 minutes, and the mean blood loss is
less than 2 ml for each LigaSure hemorrhoidectomy,
which may be explained by its effective hemostatic con-

trol. An area of concern for hemorrhoidectomy is the
potential for inadvertent anal sphincter injury. However,
with the concomitant use of submucosal dissection in the
present study, the hemorrhoidal plexuses can be readily
elevated off the underlying anal sphincter, allowing safe
application of the diathermy forceps and less residual
hemorrhoidal tissue.

The early and delayed complication rates of the Liga-
Sure method are comparable to those for conventional
hemorrhoidectomy, and no serious complications were
noted. After conservative management, all of the patients
recovered uneventfully without subsequent surgical
intervention. Stapled hemorrhoidectomy is a less painful
procedure than LigaSure hemorrhoidectomy, but the lat-
ter is a more radical operation,'” with serious complica-
tions including pelvic sepsis, anastomotic stenosis, fecal
incontinence, and rectovaginal fistula.'® Using LigaSure
hemorrhoidectomy with submucosal dissection, con-
comitant external hemorrhoid components and skin tags
can be addressed, and complete removal of the hemor-
rhoid tissues can be ensured while keeping the underly-
ing sphincter intact.

CONCLUSIONS

LigaSure hemorrhoidectomy with submucosal dissec-
tion can provide a safe, fast, bloodless, low-morbidity
surgical alternative to various surgical modalities for
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Thorbeck CV, Montes MF. Haemorrhoidectomy: rando-
mised controlled clinical trial of Ligasure® compared with

hemorrhoids. However, long-term follow-up with a larger  10.
series is warranted.
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