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Abstract

Background: Haemorrhoids (plles) are a very common condition seen in surgical clinics. After exclusion of more
sinister causes of haemoithoidal symptoims {rectal bleeding, periaral iritation and prolapse), the best option for
treatment depends upon persistence and sevetity of the symptoms. Minor symptoms often respond o
conservative treatment such as dietary fbre and reassurance, For mors severe symptoms treatmenit such as rubber
band ligation may be therapeutic and is a very commonly performed procedure in the surgical outpatient setting.
Surgery is usually reserved for those who have more severe symptoms, as welf as those who do net raspond to
nan-operative therapy; surgical techniques include haemerthoidectomy and haemorhoidopexy. More racently,
haernerrhoidal artery ligation has been introduced as a minimally invasive, non destructive surgical option.

Theie are substantial data in the iitersture conceming efficacy and safety of 'rubber band kigation including multiple
comparisons with other interventicns, though there are ne stucies comparing it to haemorrhoidal arary figation. A
recent overviaw has been cared out by the National Institute for Hzalth and Clinical Excellence which concludes
that current evidence shows haemorrioidal artery ligation to be 2 safe altemative to haemorhoidectemy and
haermorhoidopexy though it also highlights the lack of good quaiity data as evidence for the advantages of

the technique.

Methods/dasign: The aim of this study is to establish the dlinical effectiveness and cost effectiveriass of
haemoirhoidal arcery figation compared with conventioral rubber band ligation in the treatment of people with
symptomatic second or third degree (Grade )| or Grade I haemorrhoids.

Desigr: A mutti-centre, parailel greup randomised contralled wial.

Outcomes: The primary outcome Is patient-reported symptom recurrence twelve months following the
Intervention. Secondary outcome measures reiaie to symptoms, complications, health resource use, health reiated
guality of life and cost effectiveness following the intervention.

Participants: 350 patients with grade i or grade 1! haemorrhoids will be recruited in surgical departmenits in up to
14 NHS hospitals.

Randomisation: A multi-centre, parallel group randomised controllad tiial. Block randomisation by cenire will be
used, with 175 participants randomised to each group.

Discussion: The results of the research will help inform future practice for the treatment of grade I and Il
haemaithoids.

Trial Registration: ISRCTNA1324716
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Background

Haemorrhoidal tissue, which forms the ‘ana! cushions; is
a norme! component of the anal canal and is composed
predominantly of vascuiar tissue, supported by smooth
muscie and connective Hasue, Haemorrhoids resuli from
emargement of the haemorrhoidal plexus and patho-
logical changes in the anal cushions. They are comimon,
affecting as many as 1 in 3 of the population |1]. Ap-
proximetety 23,000 haemorrhoidal operations were car-
ried out in England in 2004/5 [2] and the prevaience
may be even higher in professionally active people.
Repeated visits to hospital for therapy represent a signifi-
cant dissepton to the personal and working lives for this
population in particular.

Treatment is dictated by the degree of symptoms and
the degree of prolapse, and ranges from dietary advice to
rubber band ligation (RBL) in the outpatient department,
to 2n operation under genersl or regional anaesthetic.
Although RBL is cheap, it has a high recurrence rate and
petients ofien require further wisiis to the cuipatient de-
partment for repeat banding before exploring surgical
options [3], Although there are some variations (such as
Figasure haamoirhoidectomy), surgery is commeanty trad-
itional "open" haemorrhoidectomy (OH) or a stapled
haemorrhoidopexy (SH); both require an anaesthetic.
OH is associated with considerable post-operative dis-
comfort, sometimes necessitating overnight hospital stay
and a delay in return to normal activity, but has a low
recurrence rate; SH has a slightly higher recurrence rate
but is carried out as a day case and patients retarn to
normal activity more quickly [4]. An alternative treat-
ment is haemorrhoidal artery ligation {HAL), which also
requires an anaesthetic, but is thought to enable even
quicker return to normal activity. Recurrence rates are
reportedly similar to SH but complication rates are
lower [5].

There are substantial data in the literature concerning
efficacy and safety of RBL including muitiple compari-
sons with cther interventions [6-12], Recuwrrence varies
from 11% to over 50%. This broad range probably
reflects the definition of recurrence {patient symptoms
or cdlinical appearance), the grade of heemorrhoids trea-
ted (grade T know prolapse; grade [ spontanecusly redu-
cible profapse; grade III prolapse requiring manual
reduction; and grade IV un-redvcible prelapse), the
number of treatments and/or the intensity and length of
follow up. In most studies, the incidence of recurrence is
more than 30% and appears greatesi for grade [ hae-
morrhoids. Pain is commnon for a few hours following
RBL and occasionally patients experience pain so severe
as to require admission to hespital (around 1% [3]},
bleeding (3-4%, someiimes necessitating further treat-
ment [10]) and vaso-vagal symptoms (3% [13]). There
have also been rare incidences of blood transfusion
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[14,15) and severe pelvic sepsis with a few instances
leading death {13]. Recurrences can be treated by re-
banding or by suzgical intervention.

Although HAL requires an anaesthatic, evidence sug-
gests a recovery similar to RBL but an effectivensss that
approaches the more intensive surgical options. The
substantial data concerning effecivencss includes one
recent systematic review [5], three Randomised Control
Trials {RCTs) [16-18], one non-randomised trial {19]
and over 20 case series. A recent overview has been car-
ried out by the National Institute for Heulth and Clinical

weellence (NICE), which concludes that current evi-
dence shows it te be a safe alternative to OH or SH [20],
this is summarised below.

o In terms of efficacy, studies with more than 1 year
follow up suggest bleeding, pain on defecation and
prolapse (surrogates of recurrent symptoms) in 10%,
9% and 11% of patients respectively

s Regarding safety, post-operative haemorrhage
requiring intervention (readmission, transfusion,
reoperation or correction of coagulopathy) was
reported in less than 1.2%, haemorrhoidal
thrombosis was seen in less than 3.5% and fissure
formation in less than 2.1%

o The data from the three RCTs comparing HAL with
SH and OH is difficult to combine, but efficacy
seems similar for all procedures, with OH perhaps
being superior in treating prolapse, although it is
unclear if a "pexy” stitch was used in the HAL cases
to reduce prolapse. OH appears to lead to the most
post-operative pain and longest recovery. There are
conflicting results as to whether the HAL technique
results in less pain compared with SH.
Complications were also more frequent in the OH
group but occurred at a similar frequency when SH
and HAL were employed.

Both the systematic review and the NICE overview
highlight the lack of geod quality data zs evidence for
the adventages of the technique; most dats is from case
series. Tven the RCTs have significant roethodotogical
drawbacks that make them subject to selection, perform-
ance, attrition and detection bias. Indeed none of the
studies ave powezed to reach any meaningful conclusion.
Thers are no existing sindies that compare HAL with
RBL.

tetheds/design

The tial will be co-ordirated from the Clinical Trials
Research Unit {CTRU) in Sheffield School of Health
and Related Research (ScHARR). Delegated study staff
located at individual centres will identify and consent
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petential participants. Potential participants will fall into
three groups:

1. Patients presenting to the surgical outpatient clinic
(SOPC) with symptomatic haemorrhoids that do not
require further tests. This group will be identified by
the clinical team from the GP referral letter and a
patient information sheet sent to them prior to their
clinic appointment. If they are willing to participate
they will be consented and randomised when they
attend the appointment.

2. Patients presenting to the SOPC with symptomatic
haemorrhoids that require further tests to exclude
other diagnoses. This group will be identified by the
clinician at the clinic appointment and given a
patient information sheet. They will undergo the
niecessary outpatient tests (usually endoscopy) and if
negative (i.e. the symptoms are due to haemorrhoids})
they will be contacted by the research nurse prior to
attending their follow-up clinic appeintment. They
will then be randomised and consented when they
re-attend the clinic.

3. Patients who return to SOPC following one
unsuccessfil RBL, They will be identified by the
clinician at their first clinic appointment (when they
have RBL) and given a patient information sheet,
They will be contacted prior to a follow-up
appointment (usually six weeks after treatment) by a
research nurse. If they remain symptomatic and are
willing to participate, they will be consented and
randomised when they re-attend.

Thus, in each group, theve Is opportumity to provide
the patient informaticn sheet priet to 2 clinic apocint-
ment. Patients with investigations excluding patkologies
other than haemerrheids, and all those who have under-
gone rubber band ligation, will be contacted by the re-
seaech nusse before the planned follow up clnic o
asczitain whether they meet enbry critedia and are inter-
ested in entering the trial. They will then be seer: by the
copsuitant and research nurse in clinic where recrit-
ment and randomisation will take place.

After consent, participanis will be individually rando-
mised to HAL or RBL in equal proportion 1t ail cenires
using a remote, web-bagsed randomisation: system,

Sata will be collected to establish which patients have
Garther ireatment for recurrent symptoms or complica-
doms fellowing their initial procedure. This will be
achieved at the six week clinic visit following the inter-
vention and by interrogating hospital records, asking the
patienis’ consultanis, writing te pailents’ GPs and ques-
tioning the patient via telephone interview at 12 months,
Due to appointment availability the six week clinic visit
may actually vary from four to twelve weeks follewing
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the intervention; this window is seen as clinically
relevant.

Participants

The target population will be patients referred to colla-
borating centres for treatment of haemorrhoids, 350 par-
ticipants will be recruited from surgical departments in
up to 14 Nis hospltals, Adults aged 18 years or over
with symptomatic second or third degree hzemozrhoids,
gither presenting for the first time or after one failure of
RBL will be eligible to take part in the research.

Exclusion criteria

Patients with certain pre-existing medical conditions will
be excluded: patients with known perianal sepsis, in-
Hammatory bowei disease, colorectal malignancy, pre-
existing sphincter injury, or an immunodeficiency. Preg-
nant women and patients that are unable to have geperal
or spinal anaesthetic are excluded as well a8 patients
currently taking certain medication: Warfarin, Clopido-
grel and Nicorandil.

Patients that are unable to give full informed consent
{this rnay be due tc menta! capacity or language barriers)
and patients previously randomised to this trial will he
excluded from taking part in the research.

Proposed sample size

Asguming the proportion of patients who experience re-
curreace following RBL is 30% and following HAL is
15%, the sample size required to detect a differencs in
recutrencs rates with 80% power and 5% significance iz
121 individuals per group. In order to account for any
beiween-surgeon variation and loss io follow-up, we
propose increzasing this to 175 per group. This increase
is based on the conservative assumption that there wil
be id surgeons in the iria! {one per centre) and intra-
class correlation (ICC) of 2.5% in keeping with typical
ICCs observed by Ukoumunne [21]. A more likely sce-
nario is that each site will have a minimum of two sur-
geons, in which case the power to detect this difference
is 85%; if there is no between-surgeon variation, the
power will be $0%. Because the surgical procedure is
well-developed and standardised, intra-class correlation
should be virtually zero and the proposed sample size
should have closer to 90% power,

The impact of loss to foliow up will be minimal for
the primary «ndpeint {heemorihoidal recurrence at 12
months), Patients who do rot complete their 12-month
follow-up will have their hospital notes reviewed and
their GP will be written to in order to ascertain whe-
ther any complications cr operative procedures were
recorded, The only drop-out =xpected would be where
the patient dies, moves out of the area, or has no frace-
able patient netes, and we anticipate this would be less
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than the 5% we have now allowed for in this patient
population (a previous study of RBL which used only
clinical follow up, reportad a 1-yeur loss to follow up of
10% [22]).

Interventions

The intervention is either KBL or HAL. Both inferven-
tions are established and well documented procedures.
Both intervention arms are considered standard care by
NIiCE.

Conventional RBL uses a simple suction device that is
applied to each haemerrheid via a dispesable proctocscope.
A robber band is then fired onto the base of the haemor-
rhoid which constricts the bloed supply causing it to be-
come ischaemic before being sloughed approximately -2
weelks later, The resultant fibrosis reduses any elewnent of
haemorrhoidal prolapse that may have been present. This
is a very commorly performed procedure in all SOFCs;
figures from an audit of current practice at STH over 20
such procedures are carried cut every week. The proced-
ure is a basic surgical skill that all senior staff are familiar
with and competent in performing.

HAL uses a proctoscope modified to incorporate a
Doppler transducer. This enables accurate detection of
the haemorrhoidal arteries feeding the haemorrhaidal
cushions, Accurate ligation of the vessele with 2 suture
reduces haemorrhoidal engorgement. When combined
with a ‘pexy sutare, both bleeding and haemorrheidal
orolapse is addressed, Ali surgeons pacticipating in the
trial will ensure the need for a pexy suture is routinely
assessed and recorded.

The procedure ie simple, uses existing surgical skills
2 has a short learning curve, with the maunfachsrers
recommending at feast 5 mentored cases before inde-
pendently practising. All surgeons involved in the study
will have completed this training and will have cairied
out ever 5 proceduras prier to recruiting to the study,

Szfety Assesements
Ve will cellect data on refated Adverse Events (AEs) on
the Case Report Forms (CRFs), Where these evenis be-
come Serious Adverse Events {SAEs}) they will be
reported in accordance with the CTREFS and the spon-
sor’s Standerd Operating Procedures {SOFs). These
$0Ps bave been developed to comply with gnidance
from the National Research Eihics Service, which is a
subdivision of the National Patiert Safety Agency, and
Good Chnical Practice (GCP). Site staff will be respon-
sile for reposting SAEs; on identification they wil
comglete an SAE form and send it to the CTRU and en-
sure that the local Principal lnvestgator has been
informed,

Details of any related AEs will be recorded on the case
report forms and participant completed questionnaires
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and reported periodically to the Sponsor, Data Monitor-
ing Committes (DMEC) and the Trial Steering Commit-
tee {FSC). SAEs related to the intervention and
unexpected will be reported Sponsor and expedited to
the Rescarch Ethics Committee (REC) within 15 days of
becoming aware,

Objectives

The prisary rescaich guastion is doss haemorrheidaf ar-
tery ligation have a lower recurrence rate than rubber
band Hgation when used to trest second and third de-
gree hasinoirhoids?

The secondary research questions ave which of the
two procedures is more cost-effective; which is least
painful; which has fewest complications and which bas
the greatest effect on the patients’ quality of life?

Qutcomas

The primary outcome measure is ‘recwrrence; defined as
the mroportion of patienls with recurrent haemorrhoids
at 12 weonths, as derived from a telephone 2ssessment in
combination with GF ared haospital records,

The twial Is 2 pregmotic design with a dichotomous
outcoms. As 1o validated syiptom score cxists, we have
hased our definffon of recurrenwe on Shanmugnm
et zl’s systematic review [6] definiticn:

1. Cured or improved: Symptom free or mild residual
symptoms but not requiring further treatment at the
end of study peried; or,

2. Unchanged or worse: No symptom improvement and
requiring further intervention or suffered
complication or deterioration of symptoms.”

This study wiil simplify Shammugam's eriteria into fhe
following quesiion, asked at 12 meonths by 2 research
nurse;

‘At the moment, de vou frel your symptoms from your
haemarrhoids are:

1. Cured or improved compared with before starting
treatment; or,

2. Unchanged or worse compared with before starting
treatment?

Any patient who answerz ‘Y but has required forther
treatrient since the initial proceduze wibl be reclassified
as ‘2, identified via hospitel records, their consultant,
their GP and patient questioning,

Secondary cutcoime measures:

1. Symptom score {adapted from Nystrom et al. [23])
2. Health related quality of life (using the EuroQol-5D
“The EuroQoL group” [24])
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3. Continence questionnaire (using the validated Vaizey
Incontinence Score [25])

4. Pain score (using a 10 cm visual analogue scale)

5. Surgical complications

6. Need for further treatment including details

7. Clinical appearance of haemorrhoids at proctoscopy
following recurrence

8. Health care costs

9. Cost effectiveness

Eligible patients who have given written informed con-
sent to participate in the study will undergo baseline as-
sessient iminediately befere randomisation (Symptom
score, EQ-5D, Continence questionnzire). After their
procadure, patients will be asked to complete quesinn-
nalres ome, seven and tweniy-one days after surgery
{EQ-5D, Pain score). At six weeks, further data will be
zollected at the routine follow-up clinic visits (Symprom
scorg, LAQ-5D, Pain score, Health and social cave re-
source use guestionnaire, Complications review inter-
view, Need for further treatment questionnaire). Final-
ly, one year after their procedure, they will be sent
questionnaires (Symptom score, EQ-5D, Continence ques-
tionnaire, Health and social care resource use question-
naire, Complications review interview, Need for further
treatment questionraire, Recurrence) and be followed up
by telephone. We will measure recurrence (the nrimary
outcome) at 12 months.

Statistical and Health Sconomic annlyses

Diferencss in the primary outcome, recurrence of has-
morrholds between the two ireatment groups, wili be
anslysed using logistic regression adjusting for sex, age
at surgery ane history of previcus intervention az fixed
effect covariates and surgeon as a randem effect. 'This
permits the caiculation of odds ratios and their confi-
dence intervals for the effect of HAL relative to trad-
itional BB, adjusting for the effects of covariates end the
clustzring by surgeon. Further detailed analysis of heem-
orrhoid recurrence will be performed by analysing the
length of time to recurrence under a Cox-proportiona)
hezards model adjusting for the same covariates. The
secondary outcome of pain, as measured on the visual
analogue scale (VAS), with repeated measures will be
anafysed under a muli-level longitudinal approach
adjusting for the same covoriates. The secondary out-
come of procedural complications elicited during the
complications review or from the patient notes at 6
weeks and ore vear post surgery, will be compared bet-
ween the two groups at each time point nsing Peisson
regression which accounts for the essentially random na-
ture with which complications arise, aithough care will
be taken to note whether there is any clustering by sur-
geon. The emphasis of all analyses will be on estimating

Page 3 of 7

effect sizes of HAL surgery on recurrence rates and
other owicomes in comparisen to standard treatment
with RBL, and as such appropriate confidence intervals
will be reported for all estimates.

We will collect data as pait of the trial that will atlow
us to conduct a full economic eveluation. The main eco-
tomdc analysis will focus on estirating the incremental
cost per quality adjusted life year (QALY) of HAL versus
RBL over the 12 month foliow up period of the trial in:
a) patients with new hasmorrheids; and, b) patients with
recurrence following RBL. We will also present results
in terms of the incremental cost per recurrence avoided.

The iime horizon compares to 12 months used in sn
evalueton of SH versus RBL in patients with grade Il
haemorrheids conducted alongside a pilot clinical trial
[26] and 3 years fn a modelling study comparing SH and
OH [2]. The former study recommended larger trials
ard longer follow up. Since it is likely that both surgical
complications and recerrence rates will differ at 12
menths we wil! alsc use decision modelling to extrapo-
late beyond the trial outcomes. We will draw on and de-
velop as appropriate the model reported in the HTA
report [2]. This model is also being considered for adap-
tation alongside a model that includes RBL, by those
conducting the eTHoS trial (HTA 08/24/02) of stapled
hasmorrhoidopexy (SH) vs. traditional haemorrheidect-
omy (O}, We will liaise with the eTHoS project team
to ensure oconsistency, where appropilate, It our
appreaches to mede] adaptation. This will include issues
aroind both medel structure and time horizon, as well
8s paramcter valuss where these are common to both
decision: problems. This will also avold unnecessary du-
plication of woildoad, particuierly in relation to
reviewing.

Patients will be asked to complete the EQ-5D instru-
ment at baszeline and i day, 7 days, 21 days, & weeks and
12 months fellowing the treatment. The UK population
tariffs will then be vsed to calculate QALYs for each pa-
fient. EQ-5D kas been applied in previcus studies in this
area {26] and appears to be sensitive to changes in pa-
tient outcores. Pain is likely to be one of the main
symptoms in which we might expect the treatments to
differ and this is well reflected in the EQ-5D instrument,

In addition, we wili explore the relationship between
E(-5D values and specitic complications and symptoms,
such as relapse, incontinence and pain. We will also
consider the relationship between EQ-5D and the com-
bined symptom severity score. These explorations may
prove valuabie to future medelling studies in this area as
there is evidence that previcus studies have been ham-
pered by limited utility daia, Indeed, a specific recom-
mendation of a recent HTA study was “that further
research should include RCTs which coliect a generic
HRQoL measure such as the EQ-5D or SF-36 at follow-
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up timas close to the procedure and, in the long term.
calculate an estimate of preference-based utility, Baseline
data from a trial of this kind would also provide a better
estimate of HRQoL and utifity of patients with symp-
toms.” {p.88 HTA report {2])

We witl use appropriate statistical technigues io reflect
skewnass, repeated measures from individual patients
and the ciustering of the patients, by surgeon znd within
different cepires. Parameter uncertaiinty will be fuily
reflected in the estimates by generating a cost effective-
ness acceptability curve. We will also consider other
forms of sensitivity analysia to reflect further sources of
uncertainty,

Ethical approval
This resesrch haz been approved by South Yorkshire
REC.

Discussion

Alongside the eTHoS trial {HTA 08/24/02) the findings
of the research will help inform future practice for the
treatment of grade I and K haemorrhoids. The results
wiil enabl= clinicians to provide patients with up-to-date,
robust information so that they can make an nfermed
chaoies of the treatment option nost appropriaie to their
mdividue! needs. Our findings will be dissemninated
throush the Association of Coloproctology of Great Brit-
ain and Ireland.
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