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Abstract Article Information

Background: Doppler-guided Haemorrhoid Artery Ligation (HAL) of the terminal
branches of the superior haemorrhoidal artery is an increasingly popular technique in | po): 10.31021/ijsp.20181111
haemorrhoid management.
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Objectives: The aim was to assess the role of Doppler HAL in haemorrhoid management, P
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Materials and Methods: The study was a prospective case series, analysed | Volume: 1 Issve: 2

retrospectively. Seventy-eight consecutive patients undergoing Doppler HAL for Grade III
and IV haemorrhoids at a single metropolitan private hospital in Sydney, Australia were
included in the study. A modified proctoscope housing a Doppler transducer was used to | Publisher: Boffin Access Limited
sequentially suture ligate the haemorrhoidal arteries. The authors report our preliminary
experience with regards to post-operative symptoms, re-intervention requirements and
overall patient satisfaction with the procedure and symptom management. Received Date: 14 May 2018

Manuscript ID: [JSP-1-111

Results: The predominant pre-operative symptom was haemorridal bleeding. First | Accepted Date: 25 May 2018
follow-up was four weeks post-procedure. The minimum follow-up was at 1, 3 and 18 | pypjished Date: 31 May 2018
months. First follow-up showed 55 patients had no bleeding at all (71%), with most
patients also having no pain (78%). Six patients underwent further intervention (8%).
Short to medium term follow-up at 3 to 18 months showed 65 patients were satisfied with *Corresponding author:
the procedure (84%). Of those surveyed beyond 18 months, 66 patients had no bleeding or
bleeding less than once per month (89%), and satisfaction scores were high at 88%. Further | Chahaya Gauci
intervention was reported in 24 patients (32%). Only a total of 4 patients (5%) progressed | StGeorge Hospital
to requiring a haemorrhoidectomy. Gray Street, Kogarah
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provides high patient satisfaction in the immediate, short and medium post-operative

Email: doctor.gauci@gmail.com
follow-up period.

Keywords Citation: Gauci C, Yu Y, Traiki TB, Perera DS.
Haemorrhoids; Haemorrhoid surgery; Haemorrhoid Artery Ligation; Transanal Doppler-guided Haemorrhoidal Artery Ligation
haemorrhoid dearterialization; Patient outcomes (HAI) and its Effectiveness in Achieving Patient

. Satisfaction in Haemorrhoidal Bleeding. Int J Surg
Introduction Proced. 2018 May;1(2):111

Haemorrhoids are a common condition worldwide although data regarding prevalence
in Australia is scarce. Previous primary care surveys indicate 4.4% of patients have had
haemorrhoidal surgery [1]. However, data from similar populations such as the USA and | Copyright: © 2018 Gauci C, et al. This is
UK indicate the prevalence could be much higher, between 4 and 36 [2-4]. The Australian | an open-access article distributed under the
Bureau of Statistics recorded 50,000 hospital interactions relating to a principal diagnosis of | terms of the Creative Commons Attribution 4.0
haemorrhoids in 2013-2014, and this has an obvious impact on the healthcare system [5-7].
The initial approach to suspected haemorrhoids should exclude other causes of
haematochezia, particularly malignancy. Subsequently, attempts usually focus on
conservative management or minimally invasive techniques such as Rubber Band Ligation
(RBL), which is widely accepted as being effective in treating first and second degree
haemorrhoids. An issue with RBL is that there is often a requirement for multiple episodes
of treatment. Another conventional approach is Milligan-Morgan haemorrhoidectomy. This
is often utilised for third- and fourth-degree haemorrhoids, or second-degree haemorrhoids
that have been unsuccessfully treated by other less invasive means. Unfortunately, the
Milligan-Morgan approach is associated with significant pain and potential complications
such as bleeding, sepsis, anal stenosis, sphincter damage and incontinence.

international License, which permits unrestricted
use, distribution and reproduction in any
medium, provided the original author and source
are credited.

A less invasive technique gaining popularity is Doppler-guided Haemorrhoid Artery
Ligation (Doppler HAL). There have been several case series published, although only one
in an Australian setting [8]. It was introduced by a Japanese surgeon in 1995 based on the
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assumption that artery ligation should result in shrinkage of the
haemorrhoidal mass[9]. This technique uses a Doppler transducer to
identify and ligate the terminal branches of the superior rectal artery.
A key goal in haemorrhoid management is patient satisfaction rather
than complete resolution of symptoms, an important delineating
factor which has precedence in the literature [10].

Furthermore, an important principle in patient care is to provide
the safest care with optimal outcome in the least invasive manner.
Doppler HAL is a day-only procedure which aims to provide an option
between non-surgical conservative management and significant
anorectal surgery. It is a relatively time and resources efficient
procedure compared a haemorrhoidectomy. The optimal patient for
Doppler HAL is not well established, and whilst previous studies have
predominantly reported on grade II-11I patients, this study focused on
higher grade patients that have failed previous RBL but wish to avoid
a significantly more invasive procedure. The authors report their
experience with the Doppler HAL technique and ongoing satisfaction
from initial post-operative review to 18 months in an Australian
setting.

Materials and Methods

This study was a prospective case series, analysed retrospectively,
for Doppler HAL performed by a single surgeon. The data collected
at the initial consultation prior to initial surgery, at the primary
follow up and then either an annual telephone follow up. If any
further follow up or intervention was required by the surgeon this
was also used as an additional point of review. The primary surgeon
discussed the risks, benefits and alternative management. Consent
was obtained from all patients regarding data collection prior to
enrolment. Seventy-eight consecutive patients undergoing Doppler
HAL for Grade III and IV were included in the study. Patients were
operated on between July 2011 to March 2015 by a single surgeon in
a single center. Pre-operatively, each patient was thoroughly assessed
to exclude other causes of rectal bleeding such as rectal cancer, or
anal fissure. The main presenting symptom in all patients included
in this study was haemorrhoidal bleeding. Data was analysed using
a variety of statistical methods in IBM SPSS Statistics for Mac 0SX,
Version 23.0.

First post-operative clinical follow-up was scheduled for 4
weeks post-operatively in the surgeons consulting rooms. Further
appointments were only made if necessary. [f no further appointments
occurred, ongoing follow-up was conducted via a telephone survey
at 3 and 18 months. The follow up survey consisted of questions to
assess recurrence of haemorrhoidal bleeding, associated pain and
patient satisfaction. The latest medium term follow-up was conducted
in January and September 2016. The authors plan to conduct long
term follow up as greater patient numbers progress beyond 2 and 3
years, however, this is not included in this current study.

The aims of follow up were to assess post-operative symptoms,
re-intervention if any, and overall patient satisfaction with the
procedure process and symptom management. All follow up,
whether it was via the telephone survey, in-person review or at
subsequent re-intervention, was recorded in the database. Any
major negative outcomes such as major post-operative bleeding and
sepsis were recorded. Symptoms recorded included frequency of
haemorrhoid related pain and degree of any haemorrhoidal bleeding.
Any re-intervention was recorded including the time from primary
intervention and type of subsequent intervention. Bleeding was
classified into no bleeding at all, occasional bleeding less than once
per month, some bleeding once per fortnight and persistent bleeding
with no significant improvement. Pain was classified as no pain at
all, occasional pain less than once per month, some pain once per
fortnightand persistent pain with no significantimprovement. Patient
satisfaction was assessed using the presentation of a standardised
set of questions. These enquired about satisfaction (yes/no) with
regards to: the procedure on the day, post-operative care, resolution
of symptoms, and overall satisfaction with the procedure. Follow up
beyond 6 months simply asked whether they were satisfied with the
current outcome of the procedure.

Operative Technique

A modified proctoscope housing a Doppler transducer was
used to locate the arteries (THD Sonda Doppler Slide MO, Medical
Specialties, Italy). The proctoscope was equipped with a light source
and a window through which suture ligation can be performed. The
Doppler HAL proctosope was inserted after lubricating the anal canal
with a xylocaine-based lubricating gel. Haemorrhoidal arteries were
sequentially located by rotating HAL proctoscope. Once identified,
each vessel was ligated by placing a figure-of-eight suture around the
vessel. A range of six to nine vessels were ligated. Absence of Doppler
sounds distal to the sutures was used to confirm adequate ligation of
the artery. If further Doppler sounds were present a second suture
was placed. A long needle holder is used in combination with an
absorbable 2/0 vicryl suture.

Intra-operatively, patients received propofol, midazolam
and fentanyl as anaesthetic agents, as well as prophylactic IV
metronidazole, unless specifically contraindicated due to allergy or
adverse reaction. All patients were treated in lithotomy position.

Results

A total of 78 consecutive patients underwent Doppler HAL
patients between July 2011 and May 2015. The mean age was 53 years
(range 29 to 86 years). All of the patients had already attempted RBL
(78/78; 100%). There were 74 patients with grade IIl haemorrhoids,
and 4 with grade IV. Given the low number of grade IV patients they
were analysed as a single cohort. Pre-operative symptoms were
most commonly bleeding, pain and/or itch. Significant bleeding was
the most common complaint with 18 patients reporting frequent
bleeding with almost every bowel motion (18/78; 23%). A further
24 patients had frequent bleeding every fortnight (24/78; 31%). Pain
was less common with only 8 patients reporting some form of pain
symptoms (8/78; 10%).

When Doppler HAL was first performed, the first 18 patients
were kept overnight for observation, however, following the initial
positive outcomes subsequent HALs performed from January 2013
were day-only procedures. Multiple non-parametric tests including
Spearman and Kendall’s tau showed no statistically significant
correlation between post-operative symptoms at first review, repeat
procedure or satisfaction in any domain, indicating no significant
ongoing learning curve.

Mean total follow-up length was 122 weeks (range 4 to 238
weeks). All seventy-eight patients had at least one recorded post-
operative encounter (78/78; 100%), the median first follow-up
occurring 5 weeks post-procedure (range 1 to 100 weeks). At the
first follow-up 55 patients had no bleeding at all (55/78; 71%),
12 patients had occasional bleeding but less than once per month
(12/78; 15%), 8 had some bleeding approximately once per fortnight
(8/78; 10%), and 3 had persistent haemorrhoidal bleeding (3/78;
4%). Most patients had no pain at the first follow up (61/78; 78%).
Of the remaining patients 15 had occasional pain <1/month (15/78;
19%), whilst only 2 had some pain ~1/fortnight (2/78; 3%). No
patients had persistent pain. (Table 1) highlights these results for
symptoms of bleeding and pain at the first follow up.

Running Spearman’s rank-order correlation showed no
statistically significant correlation between bleeding and pain (r_=-
0.167, P=0.144). Figure 1 shows the combination of patients with
symptoms of pain and bleeding. After the first follow-up, six of the
patients underwent re-intervention (6/78; 8%. See Table 2 of these
(3/6; 50%) had repeat Doppler HAL and the other three had RBL
(3/6; 50%).

At short to medium term follow-up (3 months to 18 months) 1
patient (1/78; 4%) was lost to follow-up, 47 patients (47/77; 64%)
were completely satisfied with HAL and experienced no further
bleeding. 18 patients (18/77; 23%) experienced occasional bleeding
but were still satisfied with HAL, hence making a total of 65 patients
(65/77; 84%) being satisfied with the procedure. Two patients (2/77;
3%) required Milligan-Morgan haemorrhoidectomy due to persistent
bleeding. Three patients who had some bleeding improved after RBL,
and three patients had repeat HAL. The total re-intervention rate in
the medium term was 17% (13/77).
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Medium term follow up

First follow up

(>18 months)
Frequency Percent Frequency Percent
No pain 61 78% 62 84%
Occasional pain(<I/month) 15 19% 1 1%
Some pain(-I/fortnight) 2 3% 0 0%
Persistent pain all the time 0 0% 0 0%
Missing 11 15%
Lost to follow up 2 3%
Total 78 100% 76
Frequency Percent Frequency Percent
No bleeding 55 71% 59 80%
Occasional bleeding (<I/month) 12 15% 7 9%
Some bleeding (-I/fortnight) 8 10% 7 9%
Persistent bleeding with every bowel motion 3 4% 1 1%
Lost to follow up 2
Total 78 100% 76

Tablel: Symptoms of pain and bleeding reported at the first follow up and beyond 18months following Doppler HAL in-case series of 78

patients.
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HAL in case series of 78 patients (original figure)

no bleeding occasional some bleeding ongoing
bleeding (~1/fortnight) bleeding (almost
(<1/month) every bowel
motion)
Bleeding at first follow up

Figure 1: Combination of symptoms of pain and bleeding at first follow-up subsequent to Doppler

Pain at first follow up
ongoing pain (almost all
the time)
some pain (~1/fortnight)
occasional pain
(<1/month)
no pain

The most recent telephone surveys were conducted between
January and September 2016. At these points medium-term results
(minimum >18 months post-op) regarding any re-intervention,
symptoms and patient satisfaction were obtained. At the most recent
survey a total of two patients had been lost to follow up (2/78; 3%).
A further two patients were less than 18 months post-op (2/76; 3%),
and where thus ineligible to be included. Of the remaining 74 patients
only one (1/74; 1%) had ongoing frequent bleeding (almost every
motion) and seven had ongoing bleeding approximately once per
fortnight (7/74; 9%). Conversely, the remainder had no bleeding or
bleeding less than once per month (66/74; 89%).

Beyond 18 months a total of 24 patients were reported to have
underwent some form of re-intervention (24/74; 32%). Of these
13 patients required re-intervention within 12 months of their
operation. The mean time between primary operation and time of re-

intervention was 49 weeks (range 2 to 114 weeks). All of the grade IV
patients who were able to be followed up (n=3) underwent some form
of re-intervention. However, only one grade IV patient progressed to
a Milligan-Morgan hemorrhoidectomy. As a cohort, re-intervention
type was most frequently RBL (9/74; 12%) or repeat Doppler HAL
(7/74; 9%). The remaining re-intervention rates are shown in (Table
2). Final satisfaction scores showed 65 patients were satisfied whilst
9 were not satisfied (65/74; 88%, and 9/74; 12% respectively).
Satisfaction among the grade IV patients was 67% (2/3) despite the
100% (3/3) re-intervention rate.

Discussion and Limitations

Doppler HAL is a safe and effective option for haemorrhoid
management with excellent long term patient satisfaction (88%
satisfied with the procedure). It has low post-operative bleeding and
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First follow up

Medium term follow up

(>18 months)
Frequency Percent Frequency Percent
RBL post-op 3 4% 9 12%
Repeat HAL 3 4% 7 9%
Milligan-Morgan 0 0% 2 3%
Combination of RBL and HAL 0 0% 4 5%
Combination HAL and/or RBL and Milligan-Morgan 0 0% 2 3%
Total re-interventions 6 8% 24 32%
No re-intervention recorded 72 92% 50 68%
Total 78 74

Table 2: Re-intervention at the first follow up and beyond 18 months following Doppler HAL in case series of 78 patients

discomfort (89% no bleeding or bleeding less than once per month;
97% no pain or pain less than once per month) and a comparable or
better medium term re-intervention rate to rubber band ligation (3-
18 month re-intervention rate 17%).

With the large numbers of haemorrhoids seen in Western
world [2-4] and an established short operating time in Australia
and abroad [6,9], Doppler HAL has been established by a recent
systematic review of a broad range of surgical interventions for
haemorrhoids to be ‘a safe, quick and easy initial surgical option [11].
In addition to this there are several dedicated series on HAL which
show good results since the first paper by Morinaga et al. [8-10,12-
17]. However, whilst there is an acceptance of it as a viable surgical
option there is variability in its reported outcomes for symptoms
and re-intervention, with only some focus on satisfaction and little in
the way of Australian studies. Haemorrhoids are a condition where
symptoms are the predominant concern, once other insidious causes
for presentation are excluded. Subsequently, our intention with
haemorrhoid management should relate to patient satisfaction and
symptom resolution or reduction. From our results we show that
patients who undergo Doppler HAL achieve high satisfaction results
with short and term medium satisfaction rates of 84% (65/77) and
88% (65/74) respectively.

Based on our experience, there was a significant improvement
in post-operative care requirements compared to those initially
expected. Length of stay and inconvenience will obviously play a role
in the impact on the patient. Whilst primarily planning for patients to
have an overnight hospital stay, following the first 18 cases performed
between 2011 and 2012, the procedure was subsequently changed
to day-only surgery. This was based on excellent patient reported
symptoms with minimal post-operative oral analgesia requirements.
This differs to many other procedures where there are longer hospital
stays, delayed return to usual activities and significant analgesia
requirements post-operatively [9].

Initial follow-up re-intervention was low at 8%, and re-
intervention between 3-18 months was in line with the recent
literature at 17 % [6]. The recently acquired medium term data
indicates an increasing re-intervention rate, from 17% at 3-18 months
to 32% beyond 18 months. Re-intervention was most commonly a
RBL (9/74; 12%) or repeat Doppler HAL (7/74; 9%). These results
regarding re-intervention were in keeping with previous reported
rates, in particular we compared our results to a contemporary well
powered randomized control trial (HubBle) published in the UK this
year which examined RBL and HAL [16]. There was no significant
difference in progressing to a subsequent procedure in the form of
subsequent RBL (Z-Score 0.8307, P=0.40654, at P<0.05) or repeat
Doppler HAL (Z-Score 1.5377, P=0.12356, at P<0.05).

The HubBle trial concluded that whilst HAL had lower recurrence
rates there was increased post-operative pain and hence the simple
yet repeated process of RBL may be preferable [18].

This study was performed on patients with grade II-III
haemorrhoids with no history of prior surgery or RBL/injection
within the past 3 years. Comparing our data to this we feel the
outcomes are still satisfactory in light of the higher grade of patients
treated. Furthermore, the vast majority of our patients had required
aprevious RBL (91%) compared to no previous intervention within 3

years. We questioned whether this may indicate that selection criteria
has a role in predicting recurrence, although it has been previously
established that HAL has the highest recurrence rate of all surgical
interventions [11]. We feel that despite their conclusion regarding
preference for RBL that our results continue to support Doppler
HAL and it has a role to play as a non-excisional therapy. Doppler
HAL provides a day surgery option requiring minimal post-operative
analgesia and good symptom control and high patient satisfaction
in the short and medium term. Furthermore, with multiple RBLs
versus a single day procedure we should consider the convenience
and embarrassment of being awake and alert during multiple office
based procedures versus a single day-stay with a procedure under
anaesthetic.

Few patients required major re-intervention to the extent of
a Milligan-Morgan (4/74; 5%). Those that did require a Milligan-
Morgan occurred within the first 18 months. One patient undergoing
re-intervention was a patient who despite being happy with
subsequent symptoms had an opportunistic RBL whilst undergoing
a colonoscopy. There were no reported episodes of urinary retention,
sepsis or major post-operative bleeding requiring re-admission,
with the procedure appearing to be generally safe as a day only
procedure. Comparing the different treatment options, RBL is cheap
and potentially suitable as a treatment performed in a clinic setting;
however, it has a high recurrence rate, ranging from 11% to over 50%
and often requires repeat RBLs [9,12,13,19-22]. Milligan-Morgan
haemorrhoidectomy has low recurrence rate but is known to have
considerable post-operative discomfort and higher complication
rates [9]. We see Doppler HAL as an alternative treatment option,
which allows a quicker return to normal activity with minimal post-
operative discomfort (compared to haemorhoidectomy) and an
efficacy better than RBL with less complications and pain compared
to haemorrhoidectomy [9,11-13].

Whilst statistically there was no significant non-parametric
correlation showing a learning curve, it is interesting to note that
within the first 18 cases performed, four underwent repeat HALs that
subsequently showed satisfactory results, possibly indicating some
learning curve. We hope that as our experience with the procedure
continues to produce results we may see improvement in outcomes.

There are some limitations to our study. The study size, whilst
comparable to other publications of experience, is only modest.
Furthermore, it was an initial experience, and as such will inevitably
include a learning. Whilst there was no statistical difference in
outcomes seen due to the learning curve, there was a change in practice
from overnight stay to a day-only procedure. Another limitation of our
study was partly in the way it conducted follow up. It was a single
surgeon database and relied generally on telephone follow up, with
additional information gathered opportunistically from any patient
initiated attendance to the rooms. We believe that using telephone
contact contributed to our high retention rate (97%), and that whilst
patients had the opportunity to decline engagement with the survey
they were given a non-confronting environment in which they could
express their experience. Of course there was the possibility that
patients might report being more satisfied than they truly were. In an
attempt to avoid this survey was conducted by a third party, i.e. not the
operating surgeon, although whether this changed patient’s perception
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of how their responses would be received was not determined. It must
be subsequently noted that analysing patient satisfaction without
anonymity may have induced social desirability bias.

Conclusion

HAL is a safe and effective treatment for patients suffering
haemorrhoidal disease with primary symptom being haemorrhoidal
bleeding. Symptomatic relief with excellent patient satisfaction of
up to 88% can be achieved beyond 18 months whilst inflicting little
post-operative discomfort and disruption to daily routines. There
were no major complications. Whilst re-intervention rates remain
higher than some alternative interventions a good result is expected
from our centre as the Doppler HAL technique matures. This paper
adds further information on short and medium term outcomes for
grade III and IV haemorrhoids with regards to patient satisfaction,
symptoms and re-intervention following Doppler HAL in Australia.
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