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Abstract

Background: Laser hemorrhoidoplasty (LHP) is a treatment for symptomatic internal hemorrhoids. Nevertheless,
there are disparities in the technique employed, including combining it with pedicle ligation. We aimed to investigate
if short-term clinical outcomes were different between patients undergoing LHP with and without pedicle.

Methods: Patients who underwent LHP from a prospective registry of 3 centers were identified. Demographics,
severity, symptoms, operative technique, post-operative pain, complications, and recurrence were investigated.
Sub-investigation of patients with simultaneous pedicle ligation, and without, was performed. Statistical analysis
was done using the x? test. P values <0.05 were noted as statistically significant.

Results: One hundred and two patients (59.8% male) of a mean age of 45 years were assessed. Most (62.7%) had
3" degree hemorrhoids. Median operative time was 24 minutes (10-60 minutes) minutes. Post-operative length
of stay was 26 hours (2-168 hours) hours. Median pain score 24 hours post-operatively was 0/10. The general
complication percentage was 26.5%, but majority complications were self-limiting. The most common complication
was post-operative swelling (16 patients; 15.7%). Post-operative bleeding was seen in 9 patients (8.8%) at a median
of 7 (1-14) days, 3 of whom needed operation and readmission. Then 4 patients (3.9%) had moderate-to-severe
pain (pain score of more than 5/10), 2 patients (2.0%) developed ulceration and 3 patients (2.9%) had recurrence,
were treated conservatively. Patients with pedicle ligation had a higher complication (33.3% vs. 14.8%; p=0.08),
mainly bleeding and swelling but not statistically significant.

Conclusions: LHP demonstrates good short-term outcomes with minimal complication and recurrence incidences.
Supplementary ligation of pedicles does not provide additional benefits, and in fact, may worsen outcomes.
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i.e., anal cushions are named “hemorrhoids” when
hemorrhage, prolapse or other symptoms are present (5).

Introduction

Symptomaticinternal hemorrhoids worldwide are likely to

be under-reported, owing to poor health seeking behaviors
among these sufferers. Even in developed countries like
United States, the actual prevalence is thought to be higher
than reported figures (1-4). Clinically, the term ‘internal
hemorrhoids’ is used to describe atypical enlargement
of anal cushions, but more accurately, this classification
should be restricted to symptomatic hemorrhoidal disease:
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One of the newer options for treatment of symptomatic
internal hemorrhoids is laser hemorrhoidoplasty (LHP).
LHP was first described by Karahaliloglu in 2010 (6). It uses
thermal energy created by a diode laser with a wavelength
of 980 nm to treat symptomaticinternal hemorrhoids. The
controlled emission of laser energy, which is applied to the
sub-mucosa, causes the hemorrhoidal tissue to shrink (7).
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Subsequent fibrosis ensures that the mucosa adheres
to the underlying tissue, thus preventing occurrence or
recurrence of prolapse (8). Early series have conveyed
promising outcomes, with negligeable post-operative
pain, short operating time, few serious post-operative
complications and low recurrence proportion (6, 9-11).
Nevertheless, there are differences in the technique
applied (12, 13). Some surgeons choose to combine LHP
with hemorrhoidal pedicle ligation, which, in theory, could
further reduce post-operative bleeding and recurrence. The
objective of this study investigated if short-term clinical
outcomes were different between patients undergoing
LHP with and without pedicle.

Materials and Methods

Study Design and Participants

Patients from three institutions, who underwent LHP
between December 2011 and October 2013, were
identified from an observational prospectively maintained
registry. This study was approved by the respective
institution’s medical ethics committee and/or Hospital
Director, where applicable. Written informed consent
was obtained from patients for inclusion in this study.
Data analyzed included that on demographics, severity,
symptoms, operative technique, post-operative pain using
Visual Analogue Score (VAS), complication and recurrence
(Figure 1).

Total number of subjects
(n=102)

LHP with pedicle ligation (n=75) LHP without pedicle ligation (n=27)

Post-operative 24 hours (n=75) Post-operative 24 hours: (n=27)
=  Severe pain (n=4) ®*  Swelling (n=1)
*  Swelling (n=12)
*  Bleeding (n=9)

l Follow-up at 1 week (n=12)
Follow-up at 1 week (n=33) *  Swelling (n=2)
=  Severe pain (n=2)

=  Swelling (n=9)

Follow-up at 6 week (n=22) Follow-up at 6 week (n=4) |

Follow-up at 3 months (n=6)

Follow-up at 3 months (n=4)
= Recurrence (n=2)

|

Follow-up at 6 months:
Follow-up at 6 months (n=4) (n=1)

= Recurrence (n=1)

l

Follow-up at 1 year (n=1)

Follow-up at 1 year (n=2)

Figure 1: Consort diagram
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Surgical technique

The Ceralas D 50 Evolve Laser (Biolitec AG, Jena, Germany),
a 980 nm diode laser, was used for this treatment. The
procedure was performed either under general or spinal
anesthesia. Patients were placed in either Lloyd-Davies or
prone jack-knife position. An anoscope was inserted into
the anal canal and the hemorrhoids were identified (Figure
2). A small incision was made at the dentate line, caudal
to the hemorrhoids, using a scalpel (Figure 3). Through
the incision, the 1.8 mm radial fiber was guided into the
sub-mucosal tissue (Figure 4). Next, pulsed energy of 15W
was delivered for three seconds. The fiber was then pulled
back at intervals of 5 mm, and the process was repeated.
After each delivery, the hemorrhoidal node was chilled
with compression, using ice water-soaked gauze packs.
The hemorrhoidal pedicles were either suture-ligated or
not ligated according to the preference of the operating
surgeon. The procedure was then repeated on other
hemorrhoidal nodes. The incisions were left open (Figure

Figure 2: Identification of the hemorrhoids

—

Figure 3: Incising the dentate line
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Figure 5: Post-procedural appearance

Data acquisition and analysis

Patients were followed up at 1 week, 6 weeks, 3 months,
6 months and 1 year post-operatively. During follow-up,
pain scores, swelling, bleeding, recurrence, and other new
symptoms were assessed.

Data up to a year post-operatively was included. Sub-
analysis of patients with concurrent pedicle ligation, and
without, was conducted. Statistical analysis was performed
using the x? test; a P value of <0.05 was considered
statistically significant.

Results

Demographics distributions

A total of 102 patients were included in the study. There
were 61 males (59.8%) and 41 females of a mean age of
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45 (range, 21 to 76) years. The majority (62.7%) had 3™
degree hemorrhoids (Table 1).

Table 1: Patient demographics

Demographics n %
Gender

Male 61 59.8
Female 41 40.2
Grade of hemorrhoids

First degree 6 5.9
Second degree 14 13.7
Third degree 64 62.8
Fourth degree 18 17.6
Previous intervention

Rubber banding ligation 7 6.9
Open hemorrhoidectomy 2 2.0
Pre-operative symptoms

Pain 23 22.5
Bleeding 94 92.2
Prolapse 80 78.4
Pruritus 4 3.9
Discharge 4 3.9

Short-term clinical outcomes

Post-operative bleeding was seen in 9 patients (8.8%) at
a median of 9 (1 to 14) days, 3 of whom required surgery
and readmission (Table 1). Median operative time was 24
(range, 10 to 60) minutes and post-operative length of
stay was 26 (range, 2 to 168) hours. The mean follow-up
period was 5.6 (range, 0 to 52; standard deviation=9.48)
weeks (Table 2).

Table 2: Operative data

Median operative time, minutes (range) 20 (10-60)
Median postoperative length of hospital stay,

hours (range) 26 (2-168)
Suture ligation, n (%)

Yes 75 (73.5)
No 27 (26.5)
Mean follow-up, weeks (range) 5.6 (0-52)
Complication rate (%) 28.4%
Recurrence rate (%) 2.9%

The overall complication rate was 28.4%, but most
complications were self-limiting. The most common
complication was post-operative swelling (16 patients;
15.7%). Swelling developed within 24 hours in 13 patients
(81.2%) and 3 patients developed delayed swelling one
week post-operatively. Nevertheless, the swelling resolved
spontaneously in 9 patients who came for subsequent
follow-up six weeks post-operatively (Table 2). The median
pain score 24 hours post-operatively was 0/10 (range 0 to
8/10). Here 4 patients (3.9%) had moderate-to-severe pain
(pain score of more than 5/10), which persisted for up to
one week after surgery in 2 patients. The median pain score



ORIGINAL ARTICLE

in subsequent follow-up one week and six weeks post-
operatively were 0/10 (range, 0 to 7/10 in one week and
0 to 1/10 in 6 weeks). Ulceration was found in 2 patients
(2.0%). The overall recurrence rate was 2.9% (3 patients).
Two patients developed recurrence at three months and 1
patient had recurrence at six months. All recurrences were
treated conservatively (Table 3).

Table 3: Short-term outcomes

Symptoms n (%)
Post-operative swelling

At 24 hours 13 (12.8)
At one week 3(2.9)
Post-operative bleeding

Conservative treatment 6(5.9)
Needs hemostatic suture 3(2.9)
Severe pain (Pain score > 5/10) 4(3.9)
Ulceration 2(2.0)

Hemorrhoidal pedicle ligation versus non-ligation

A total of 75 patients (73.5%) had the procedure done
with pedicle ligation. Patients with pedicle ligation had a
trend to higher incidence of complications than without
pedicle ligation (33.3% vs. 14.8%; p=0.08), predominantly
bleeding and severe pain, although this was not statistically
significant. Itis important to note that the ligation arm had
more severe disease and this was statistically significant
(P<0.05). There was no difference in recurrence rates
(Table 4).

Table 4: Comparison of outcomes between pedicle ligation
and without pedicle ligation

With pedicle Without P value®
ligation, n (%) pedicle
ligation n, (%)

Severity 0.779

Early (firstand 14 (18.7) 6(22.2)

second degree)

Late (thirdand 61 (81.3) 21 (77.8)

fourth degree)
Severity 0.046

First degree 4(5.3) 2(7.4)

Second degree 10 (13.3) 4(14.8)

Third degree 43 (57.3) 21(77.8)

Fourth degree 18 (24.0) 0
Overall 25(33.3) 4(14.8) 0.084
complications
Post-operative 13 (17.3) 3(11.1) 0.550
swelling
Post-operative 9(12.0) 0 0.108
bleeding
Severe pain 4(5.3) 0 0.571
Ulceration 1(1.3) 1(3.7) 0.461
Recurrence 2(2.7) 1(3.7) 1.000

AChi-square test; The significant level was set at <0.05
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Discussion

Treatment of hemorrhoids using laser energy was first
described in the 1980s (14). Many authors have advocated
the usage of laser energy to perform hemorrhoidectomy
for both external and internal hemorrhoids, as well as
external hemorrhoids alone. Earlier studies using CO, laser
or Nd:YAG laser showed promising positive results (14-18).
However, a randomized trial comparing Nd:YAG laser to
cold scalpel did not distinguish any difference. Moreover,
the trial reported higher costs and poorer wound healing
with the usage of this laser (19, 20). These earlier studies
were conducted using laser probes which radiated
energy linearly, and had minimal circumferential effects.
Therefore, they were only suitable for use as resectors, as
was their utilization in hemorrhoidectomy (21, 22). On the
other hand, newer laser probes produce radial energy with
limited penetration, which maximizes local circumferential
heating without damaging non-targeted surrounding
structures, and are thus ideally suited to non-resectional
treatment of internal hemorrhoids (22-26).

The LHP technique is relatively new, and therefore, there is
limited data on its efficacy and safety. Our data corroborate
the little available published data that this technique is
safe, with low short-term complication and recurrence
rates (6). In Karahaliloglu’s series, post-operative bleeding
needing ligature was seen in 2.7%, post-operative swelling
in 13.0% and necrosis was noted in 0.3% of patients. Other
reported complications include abscess formation (0.6%),
fistula formation (0.6%), perianal thrombosis (1.5%) and
fibroma formation (7.8%), none of which was seen in our
series. However, we reported a lower recurrence rate (2.9%
vs. 5.8%). This may be due to a shorter follow-up period in
our study. Jahanshahi et al. (2012) (10), on the other hand,
reported a complication rate (3.51%) and zero recurrence in
their series of 341 patients with follow-up of up to one year.

The addition of prophylactic ligation of hemorrhoidal
pedicles to the procedure does not appear to offer added
benefits and may even worsen outcomes. Our series
showed that patients with added pedicle ligation had
a definite trend to higher incidence of post-operative
bleeding, swelling and severe pain, although this did not
attain statistical significance. One possible explanation is
that suture-ligation is not only traumatic, but induces a
relative ischemia, resulting in more edema, ulceration,
bleeding and severe pain, the latter particularly if it is
performed close to the dentate line (27).

Strengths and limitations

The results of this technique are also comparable with
other established techniques of treatment of internal
hemorrhoids, namely the procedure for prolapse and
hemorrhoids (PPH), which have low complication and
recurrence rates (28-30). The added advantage of LHP
compared to PPH is there is less likelihood of stricture
formation post-operatively.
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The lack of a standardized follow-up protocol between
centers, resulting in a short median follow-up period, are
the main limiting factors in this study. Many patients were
discharged from clinical follow-up within six weeks after
the procedure and asked to return only if new symptoms
arose. Nevertheless, we believe this series to be useful for
hypothesis-generation in the design of future randomized-
controlled trials.

While the LHP procedure is simple to perform, and appears
safe for patients, there are considerable obstacles to its
widespread implementation. Although the laser energy
used has limited penetration, there is still the potential for
harm to the surgeons and medical personnel. Precautions
with respect to attire, operating room etiquette and
infrastructure must be adopted. Furthermore, the
direct costs of this procedure are much higher than
other indicated procedures, particularly in developing
economies.

Conclusion

Based on these study findings LHP demonstrates good
short-term outcomes with minimal complication and
recurrence incidences. Supplementary ligation of pedicles
does not provide additional benefits and in fact, may
worsen outcomes. Randomized controlled trials and cost-
analysis are essential to determine the long-term of LHP
role as treatment for internal hemorrhoids.
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