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Introduction

The human being consists of two kinds of people, those who have haemor-
rhoids and those who will get haemorrhoids. This may be a simplification, 
but haemorrhoids, and their treatment, has been a subject of consideration 
and discussion in the medical literature, from the beginning of documenta-
tion of human diseases, that is for at least 4000 years: the condition is proba-
bly mentioned in the old testament of the bible as “emorods”. In Babylonian, 
Egyptian and in Ancient Greek medical literature, the most famous physi-
cians wrote their ideas and thoughts on the presentation and treatment on this 
common condition of humans of all classes. The treatment focused on the 
destruction of haemorrhoids by thermal or chemical fulguration, strangula-
tion or by excision. In spite of the long time for possible evolution, the gen-
eral ideas on how to treat have not changed appreciably since the days of 
Hippocrates in 400 BC: treatment still includes burning, strangling and ex-
cising, and there is still uncertainty on when to intervene, and which treat-
ment is the most successful.  

There are only unproven hypotheses on the ethiology and pathogenesis of 
haemorrhoids and the true prevalence is unclear, even if implied.  

The symptoms of haemorrhoid disease are not studied in any depth and 
the natural course has never been studied.  

Few randomised trials comparing the most common procedures on the 
surgical principles on haemorrhoidectomy have been published. These trials 
focus on short time parameters such as pain and length of sick leave, 
whereas probably the most important subject, ”the long term result”, has 
been neglected, or only superficially studied. However, since the late 1990s, 
there has been a renaissance in the production of scientific papers on surgical 
treatment due to the introduction of a new method, “anopexy”, which after a 
circular excision suspends the remaining haemorrhoids in metallic clips up 
in the rectum, apparently sparing the patients some pain. To minimise pain 
and promote quick healing is important, but the most key issue of all haem-
orrhoid treatment is the functional result: the aim must always be “do no 
harm”. 
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Background

Historical aspects and evolution of surgery for 
haemorrhoids
References on anal pathology and its treatment are found in ancient Egyptian 
papyrus from 1700 BC, and from the Indian medical history there are de-
scriptions on proctological treatment, aging from approximately 500 BC. 

Hippocratic treatises (460 BC) provide detailed information on clinical 
description and surgical treatment of haemorrhoids This text can be read in 
English translation (Adams 1849) in which the genesis of haemorrhoids is 
attributed to an increase of bile and “phlegm”. Hippocrates appears to have 
favoured ligation of the haemorrhoids, or introduction of a red-hot iron 
through a tube into the anus, thus, “drying” the haemorrhoids and making 
them separate from the anal canal. He also described cutting of the extremi-
ties of the haemorrhoids. Hippocrates considered the inherited pain involved 
in haemorrhoid treatment as beneficial to the surgeon, as the crying and 
straining of the patient makes the rectum protrude and assists the procedure. 
However, he recommends that the hands and the head of the patients should 
be firmly held during the treatment. Hippocrates also describes local applica-
tions of various combinations of animalic, vegetabilic, mineralic and honey-
based wrappings, salves and “suppositories” as beneficial, either as sole 
treatment or as treatment after “surgery”.  

The Romans succeeded the Greeks as pioneers in medical science. In 
Roman medical literature, Celsus (25 BC-14 AD) describes both ligature 
alone, or ligature and excision. Galen (AD 131-201) also describes the dis-
ease and its treatment with ligature. The Romans described urinary retention 
as a complication of haemorrhoid treatment.  

After the collapse of the Roman Empire, and plundering and destruction 
of the medical libraries in Alexandria, the medical and surgical evolution 
was nested in the Arab Empire. A number of descriptions on haemorrhoid 
surgery are found in Arabic literature from the period 850 AD-1050 AD.  

After a short period of Arabic dominance in the “art of surgery” the so-
called “Master surgeons”(1200 AD-1500 AD) dominates and dictates the 
evolution of surgical practices in Europe. The Master surgeons wrote little 
during this period and even less on the treatment of haemorrhoids.  
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The “Barber surgeons” succeeded the Master surgeons, and dominated the 
surgical craft in Europe for more than 350 years. During this time, little or 
nothing was added to the medical knowledge on haemorrhoids.  

Science returned to medicine at the beginning of the Renaissance. In 1718 
Heister condemned the cruel methods of the ancient” and recommended a 
cautious approach to haemorrhoid treatment. Abandoning Hippocrates’ the-
ory, the anatomist Morgagni from Padua (1682-1771) published a new the-
ory on the ethiology of haemorrhoids, blaming the upright posture of man. 
At the end of the eighteenth century there was a debate on the relative values 
of ligation and excision. In 1774, Petit noted a difference in sensitivity be-
tween the mucosa and skin, thus a high excision and ligature could be per-
formed; although this observation is obvious it should be considered in light 
that this was before the time of anaesthetics. In 1836, Brodie also stated that 
ligation of internal piles caused only a little pain, and thereby popularised the 
excision-ligature procedure, but this was followed by a series of reports on 
lethal bleedings, peritonitis and tetanus, as well as anal strictures and urinary 
retention. The enthusiasm for surgery thus transformed into a cautious atti-
tude of “rectal bougianage”, aimed at lowering the anal tone, which was one 
of the proposed causes of the condition at that time.  

It must have been obvious that surgery was needed to solve the most ad-
vanced states of haemorrhoids and Whitehead described a circumferential 
excision of haemorrhoids in 1882 (Whitehead 1882). The aim of this proce-
dure was to relocate the prolapsed dentate line after excising the haemor-
rhoids. After 13 years of enthusiastic reception of this technique, it was 
heavily criticized for causing anal incontinence, anal mucosa ectropion, anal 
stricture, irritable or painful anus, pelvic pain, anal abscess or fistula and 
fatal peritonitis (Andrew 1885). In spite of that, the Whitehead procedure 
still has it’s supporters (Khubchandani 1984,Wolff and Culp 1988) reporting 
good results even if this procedure is uncommon nowadays. 

The founder of the St Marks Hospital in London (UK), Frederick Salmon 
modified the excision ligation procedure by dissecting the haemorrhoid 
plexus and its feeding vessels off the internal anal sphincter, finishing with a 
high ligature (Allingham 1888). This procedure proved to be safe and suc-
cessful. The English surgeon Miles (1919) modified further by applying a 
forceps, drawing the haemorrhoid cushions down, and after a V shaped inci-
sion at the mucocutaneous junction applying a ligature of the vessels, practi-
cally in the anal canal. This procedure is described as very painful, but suc-
cessful for cure. However, this procedure is presently not performed to any 
extend. The current excision-ligation procedure is principally the one modi-
fied and described by Milligan, Morgan, Jones and Officer in 1937 (Milligan 
ETC 1937). The procedure differs from the Miles operation in that the dis-
section of the pedicle is carried higher up in the anal canal, thereby possibly 
causing less pain. This procedure is currently the most popular surgical tech-
nique for haemorrhoid cure (Beattie et al. 2002). The details of, and results 
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after excision-ligature are described in the chapter on Treatment alterna-
tives/Surgical treatment. Parks described a modification of haemorrhoidec-
tomy with seemingly more delicate technique (Parks 1956), but this proce-
dure has not gained popularity, in spite of theoretical advantage. 

When haemorrhoids have been excised, the wounds can be sutured. This 
method was first described by Ferguson in 1959 (Ferguson and Heaton 
1959). The details of, and the results, after the Ferguson procedure are de-
scribed in the chapter on Treatment alternatives/Surgical treatment.   

A number of minor modifications of those two surgical techniques are re-
ported, but none are studied to any depth.  

Since the late 1990s there has been a renewal in interest within the inter-
national surgical society for surgical treatment of haemorrhoids. The haem-
orrhoids are resected circumferentially in height of the ano-rectal transition 
zone with a circular stapler and the cutaneous component is left. First de-
scribed in 1998 (Longo 1998.), this technique is the first major surgical re-
volt from the Hippocratic concept: results after the Longo procedure are 
described in the chapter on Treatment alternatives/Surgical treatment. Mini-
mally invasive techniques, such as radio wave treatment and Doppler guided 
ligature of the arterial supply, are waiting behind the corner. 

Normal anatomy 
Anal canal 
Haemorrhoids are a normal finding in the subepithelial space of the lower-
most inferior part of the rectum and anal canal of all humans, from birth to 
old age. Generally there are three main haemorrhoid cushions: these are usu-
ally situated as two on the right side, anterior and posterior, and one on the 
left side, laterally. The cushions are in close proximity to the internal sphinc-
ter and the superficial part of the external sphincter (Figure 1).  The haemor-
rhoid cushions are a normal feature at proctoscopy in humans with no haem-
orrhoid symptoms and the constant localisations have been confirmed with 
anatomical dissection of human cadavers (Thomson 1975). The histological 
appearance of the anal cushions in cadaver specimens, with no evidence of 
prolapsing haemorrhoids, is similar to the histology of haemorrhoidectomy 
specimens acquired at haemorrhoidectomy (Thomson 1975). The cushions 
are thickenings in the submucosa, and histology shows mostly dilated veins 
but also smooth muscle, elastic, connective tissue and nerve fibres. Between 
the three main cushions, the anal canal is lined with the same histological 
components, but in a thinner arrangement. Smooth muscle fibres in the 
haemorrhoid cushions were first described by Treitz in 1853, and this 
smooth muscle has been considered to arise from the internal sphincter. The 
finding of smooth muscle fibres indicates possible functions such as suspen-
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sion of the cushions and possibility to adapt their form to create a perfect 
plug and ensure complete closure of the anal canal (Hansen 1976). The anal 
cushions have been proposed to contribute to 15-20% of the resting anal 
canal pressure (Lestar et al. 1989).  

Smooth muscle fibres are also considered to arise from the conjoined lon-
gitudinal muscle, (originating in the longitudinal muscle layer or the bowel) 
continuing downwards and inwards, from and through the internal sphincter 
and branching in discrete bundles to insert into the haemorrhoidal matrix and 
into the perianal skin (Thomson 1975).

Figure 1.  Longitudional sections (antero-lateral view) of the anal canal from 62-
year old male without symptoms of haemorrhoids. Smooth muscle of the circular 
internal sphincter, and conjoined longitudinal muscle are seen. A bunch of smooth 
muscle is seen between the epithel of the anal canal and the sphincter musculature at 
the level of the dentate line. The external (striated) sphincter muscle is seen distally 
in close proximity to the anoderm. No signs of increased vascularity or prolapse 
beneath the anoderm are present. (The left specimen is stained to demonstrate 
smooth muscle only, with –smooth muscle actin (brown colour), and the right 
specimen is stained with Desmin, showing all muscle fibres. The background stain is 
hematoxilin.  
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The conjoined longitudinal muscle also branches into both the internal 
sphincter and the external sphincter (Lunniss and Phillips 1992) and this 
anatomical integration with the sphincter complex suggests a functional in-
tegration of haemorrhoid cushions into the physical entity, enabling anal 
continence. The muscle bundles originating from the conjoined longitudinal 
muscle are numerous in the foetus and newborn, but are considered to be 
gradually replaced with elastic and fibrous tissue with increasing age 
(Lunniss and Phillips 1992).  

Vascular anatomy 
The arterial supply is via inferior mesenteric artery and its terminal branch-
ing into the superior haemorrhoidal artery. The middle haemorrhoid artery, 
originating from the iliac or pudendal artery, contributes to blood supply, but 
is absent in 40% of people. The inferior haemorrhoidal artery is a branch of 
the internal pudental artery and traverses the ischiorectal fossa to reach the 
submucosa of the anal canal. There is a profuse extra and intramural anasto-
motic network, connecting the three haemorrhoidal arteries; therefore the 
peripheral and visceral arterial circulation is connected. The terminal branch-
ing of the superior haemorrhoidal artery is proposed as constant and predis-
posing to the constant localisation of anal cushions. However, cadaver stud-
ies have shown that this arterial relationship is only true in 1/5 of cases, 
whereas the localisation of the cushions is quite constant. The arterial supply 
is therefore not directly associated with the standard localisation of the anal 
cushions (Thomson 1975).  

Direct arteriovenous communications have been shown, both radiologi-
cally and histologically (Thomson 1975), and the oxygen tension of the 
blood contained within the venous dilatations is more arterial than venous.  

The venous drainage of haemorrhoids corresponds to the arteries and 
communication between the systemic and the portal circulation is indicated 
in angiographic studies. The veins of the submucosal plexus exhibit discrete 
dilatation where they course the anal canal: this dilatation is a normal finding 
even in infants (Thomson 1975). 

Lymphatic drainage from the anal canal and lowest rectum follows the 
superior haemorrhoidal passage to the para-aortic nodes, as well as the mid-
dle haemorrhoid artery to the internal iliac nodes. In the anal canal, the Den-
tate line is a landmark. The anal canal above the Dentate line drains corre-
sponding the lower rectum, but below the Dentate line to the peri-anal and 
the inguinal nodes.  

Innervation 
There is abundant sympathetic (L 5) and parasympathetic (S 2-4) motor in-
nervation to the rectal smooth muscle layers and the internal sphincter. The 
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external sphincter and the puborectalis muscle receive their motor innerva-
tion through the pudendal nerve (S 2 and 3) and the perineal branch of S4 
and the nerve fibres cross at spinal cord level. The external sphincter and the 
puborectalis seem to act as one functional unit (Shafik 1987). The sensory 
innervation of the lower rectum is mediated via the autonomic pelvic plexus. 
Upper anal canal sensation is carried in the haemorrhoidal branches of the 
pelvic floor nerves (S 3-5). The haemorrhoidal branches of the pudendal 
nerves and perineal nerves (S 2-4) supply lower anal canal sensation. Func-
tional details of this mixed autonomic and somatic innervation have been 
described. Studies on pharmacological properties of the longitudinal anal 
muscle, internal anal muscle and the rectal wall muscle show differences in 
responsiveness to various neurotransmitters (O'Kelly et al. 1993, O'Kelly 
1996, Stebbing et al. 1997), but the exact mode of the sensory-motor func-
tion of the anorectum, and its coordination is still not fully understood (Jorge 
and Wexner 1997).   

Pathologic anatomy and classification 
No single existing classification of haemorrhoids is without shortcomings. 
The classification used in this thesis (Thomson JPS 1992) is probably the 
most used classification (Table 1) and combines some of the possible symp-
toms, and the severity of prolapse. 

Table 1.  Classification of Internal Haemorrhoids 
First degree Bleeding. No prolapse. 

Second degree Prolapse at defecation (with or without bleeding) with spontaneous return 
to anal canal. 

Third degree Prolapse (with or without bleeding) requiring replacement. 
Fourth degree Irreducible prolapse.  

However this classification is not without weaknesses, as it disregards those 
patients suffering from only anal discomfort, soiling, or mainly claiming a 
large cutaneous component as the main symptoms. A refinement of this clas-
sification has recently been proposed (Lunniss and Mann 2004) and com-
bines the grade and size of the prolapse with the clinical presentation of 
symptoms, cutaneous component and common conventional management. 
An algorythmic system of this kind is pedagogical but probably rather cum-
bersome for practical use. It could however facilitate comparisons of studies 
and improve possibilities to conduct high quality studies with well-defined 
study populations.  
Pathological haemorrhoids are generally considered as enlarged anal cush-
ions that are caudally displaced. Mucosal squamous metaplasia, with under-
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lying muscular and connective tissue stroma with various grade of fragmen-
tation incorporate the dilated vascular component and the smooth muscle 
component can be seen (Figure 2). However, as haemorrhoids are a normal 
component of the anal canal, and as the incidence of haemorrhoids at procto-
scopy outweighs the prevalence of symptoms arising from them, it is diffi-
cult to define with certainty when a pathological condition exists. 

Figure 2. Longitudional section of a Grade 3 haemorrhoid specimen. Smooth mus-
cle of the muscularis mucosae is clearly seen under the rectal mucosa, and a bunch 
of smooth muscle is originating from the probable height of the internal sphincter, 
ramifying into the haemorrhoid mass of dilated vessels in a caudal and medial direc-
tion. The specimen is stained to demonstrate smooth muscle fibres with –smooth 
muscle actin (brown colour).  The background is hematoxilin. 
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Ethiology and pathogenesis 
The ethiology and pathogenesis of the enlarged, prolapsing haemorrhoid 
cushions is unknown. The ancient Greeks considered bile and body fluids as 
the cause. Morgagni (in 1769) abandoned the old opinions, and blamed the 
upright posture of man. In 1895, Quenu and Hartman proposed repeated 
infections as a causal factor: there is no support for this theory as there are 
no histological signs of chronic infection reported in publications on the 
histo-pathology of haemorrhoids. Excessive straining at stools (Graham-
Stewart 1963) and age related deterioration of supportive connective tissue 
has been proposed  (Haas et al. 1984) (Lunniss and Phillips 1992). Inade-
quate fiber intake, prolonged sitting on the toilet, and chronic straining at 
stool has been considered to contribute to the development of symptomatic 
haemorrhoids (Burkitt 1972). Constipation is commonly considered being 
associated with haemorrhoids. However, the epidemiological pattern of con-
stipation is different from that of haemorrhoids (Johanson and Sonnenberg 
1990), questioning the common belief of constipation as an important factor 
in the pathogenesis. Diarrhoea has been found to be associated to haemor-
rhoids in one large epidemiological study (Johanson 1997).  

In studies on haemorrhoids, all but one (Palmer et al. 2002), give little or 
no attention to bowel function. This may reflect an unconscious ignorance of 
the fact that the haemorrhoid cushions have anatomical continuity with the 
rectum, and that the longitudinal muscle intrudes into the cushions in a sys-
tematic manner.  

A decrease in nitric oxide (NO) tissue concentration or in its function, can 
result in bowel aperistalsis and obstructive sphincters (Dijkstra et al. 2004). 
NO is an inhibitory neurotransmitter in the human intestine, and acts in the 
non adrenergic-noncholinergic nervous system of the gut and may play an 
important role in the regulation of gastrointestinal motility (Burnstock et al. 
1963,Furness and Costa 1980,Grider 1989). NO also plays an important role 
as a neurotransmitter in the regulation of activity of the internal anal sphinc-
ter (Tomita et al. 2001). An association between haemorrhoids and the rest 
of the bowel should be considered in the light of these neuro-functional con-
nections.

Women are often considered symptomatic regarding haemorrhoids during 
and after pregnancy. Up to 0.2% of a large population of pregnant women 
require urgent haemorrhoidectomy for incarcerated Grade 4 haemorrhoids 
(Saleeby et al. 1991). However the prevalence of haemorrhoids is similar in 
both genders (Johanson and Sonnenberg 1990).  

The communications with the portal system, as well as mans upright pos-
ture and lack of valves in the portal veins, would suggest increased portal 
pressure as a possible contributing factor to the development of haemor-
rhoids. Thus patients with portal hypertension would be expected to suffer 
from haemorrhoids. However, patients with portal hypertension and oeso-
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phageal varices do not appear to have increased incidence of symptomatic 
haemorrhoids (Goenka et al. 1991). 

Ageing has been suggested as a contributing factor to haemorrhoid devel-
opment, but there are no studies on the development of haemorrhoids over 
time and the natural history has not been established.  

Pathophysiology
Several manometric studies have shown elevated anal resting pressure in 
patients with haemorrhoids, when compared with normal subjects. This is 
especially valid for younger patients with no or only mild prolapse (Hancock 
and Smith 1975). Whether the elevated resting pressure is caused by, or is 
due to, enlarged haemorrhoids is debated (Loder et al. 1994a).

This elevated anal resting tone becomes normal or slightly subnormal af-
ter haemorrhoidectomy (Read et al. 1982). High intravascular pressure has 
been observed by direct intravasal measurements in the anal cushions (Sun et 
al. 1990) and this his increased pressure appears to be irrespective of the 
internal sphincter activity, and has been proposed to be a contributing factor 
in the development of pathological haemorrhoids.   

Slow fluctuations in manometric pressure, with a frequency of 10-
20/minute, and amplitude of 5-10 mm/water (Slow waves), have been de-
scribed in healthy humans (Hancock 1976). Ultraslow pressure waves are 
often found in patients with haemorrhoids. This is a fluctuation in the base-
line slow wave pattern and is probably a manifestation of increased activity 
of the internal anal sphincter.  The frequency of the ultra slow waves is 2 
cycles/minute, and the amplitude is about 25 mm water This phenomenon 
disappears after a haemorrhoidectomy (Read et al. 1982),  The relevance of 
these waves is uncertain (Sun et al. 1990).  Rectal compliance in haemor-
rhoid patients is significantly reduced compared with control subjects (Ho et 
al. 1995). After surgery, rectal compliance increases and improves (Bursics 
et al. 2004) for unknown reasons. Sensitivity of the anal mucosa to electric 
current has been studied in haemorrhoid patients and control subjects, and 
was found to be clearly reduced in the middle and upper anal canal (Roe et 
al. 1986) in the patients, probably due to prolapse of the less sensitive rectal 
mucosa in a caudal direction. The Recto Anal Inhibition Reflex (RAIR) is 
unaffected by the occurrence of haemorrhoids, and is unchanged after exci-
sion (Lin 2001).    

Physiological abnormalities are often abolished by treatment, and some of 
the normal physiological findings remain normal after surgery, which indi-
cates that the abnormal physiological findings may be a consequence rather 
than a cause of haemorrhoids. However, the importance of all physiological 
divergence from the normal situation for the ethiology and pathogenesis of 
haemorrhoids is unclear.  
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Epidemiology
The prevalence of this condition has been studied by epidemiological sur-
veys, clinical studies, and by necropsy studies.  

Epidemiological surveys can be of limited value, as they do not necessar-
ily represent the whole population. The largest modern study (Johanson and 
Sonnenberg 1990) overcomes this problem, even if problems with selection 
bias can never be completely overcome. The study was based on morbidity 
and hospital statistics from the United States, England and Wales and data 
were collected over several consecutive years. The total database contains 
records regarding several hundred thousand individuals.  The community-
wide prevalence of haemorrhoids was reported to be 4.4%: the highest 
prevalence occurring between 45 and 65 years of age. Increased prevalence 
rates were associated with higher socio-economic status, and whites showed 
1.5 times greater prevalence than blacks. Contrary to the common opinion 
that men are more often affected than women, this study determined the 
same prevalence and the same age-associated pattern in both sexes.

One hospital-based proctoscopy study shows prevalence rates as high as 
85% (Haas et al. 1983); whereas a large questionnaire study (n=1584) indi-
cates a prevalence rate of 24% (Hyams and Philpot 1970) and the same in-
crease with age is found, although, the prevalence tapers of after the age of 
70. Another study (Marigo et al. 1978) reports a prevalence of 9-20%, in-
creasing with age, from a necropsy “population”. A population-based sur-
vey, based on the same and similar sources as the previously named study 
(Johanson and Sonnenberg 1990), suggests the prevalence of haemorrhoids 
has decreased parallel in both the United States and United Kingdom during 
the second half of the 20th century (Johanson and Sonnenberg 1991). Haem-
orrhoids are common in patients with spinal cord injury (Stone et al. 1990). 
Haemorrhoids have been considered rare in the African population (Burkitt 
1972, Ajayi et al. 1974), but the condition is frequent in the black Afro-
American population in the United States albeit with a lower prevalence than 
their fellow white citizens.

Clinical presentation 
Haemorrhoid symptoms 
The symptoms of haemorrhoids may resemble diverse colorectal diseases. 
IBD and cancer may present symptoms, resembling what many physicians 
would, without hesitation, attribute to haemorrhoids. Therefore full attention 
should be paid to the patient, and every effort made to establish a correct 
diagnosis. Anal cushions can give rise to symptoms as they prolapse or bleed 
with further consequences, such as pruritus, pain, mucous discharge, itching 
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and anal discomfort. The spectrum of haemorrhoid symptoms is rarely de-
scribed although Leicester et al. (1985) at St Marks hospital described symp-
toms in a consecutive cohort of 100 patients with a definitive diagnosis of 
haemorrhoids (Henry MM 1991). Bleeding was the most common symptom 
(35%), followed by prolapse (21%), pain (19%), discomfort (17%), pruritus 
(6%) and discharge (1%).  

The lack of systematic description of haemorrhoid symptoms can be ex-
plained by the variability of the clinical and symptomatic presentation. The 
correlation between symptoms and appearance of the haemorrhoids is poor: 
small- or normal- looking haemorrhoids can give rise to disabling symp-
toms; whereas large protruding haemorrhoids can be almost asymtomatic. 
First-degree haemorrhoids give rise to only bleeding, but as there is a pro-
truding/prolapsing component, it may cause a mixture of all symptoms listed 
above. The symptoms are tolerated to various extents and socioeconomic 
and cultural factors, as well as access to medical services, may be important 
in this respect (Johanson and Sonnenberg 1990). 

Indications for invasive treatment 
There is no generally accepted consensus on the indications for treatment of 
haemorrhoids. The lack of a good classification system is one problem. The 
American Gastroenterological Association medical position statement on the 
subject, “Diagnosis and treatment of hemorrhoids” was simply, “Treatment 
of haemorrhoids depends on their severity”(2004). The decision to apply any 
invasive form of treatment should be based on a detailed history and clinical 
evaluation, including an endoscopic study of the ano-rectum as the severity 
of the haemorrhoids can be based on symptoms, anatomical abnormity or 
both. There is no documentation on that preoperative investigations with 
manometry, sensibility or compliance measurements, or any form of imaging 
are effective in decision making, which treatment is offered. An inadequate 
classification system based on appearance rather than symptoms can make 
the choice of appropriate therapy difficult (Hardy et al. 2005). 

Special considerations 
Signs of faecal incontinence should be considered prior to invasive proce-
dures, as the cushions contribute to the basal anal pressure (Lestar et al. 
1992).  

Patients with Crohn's disease occasionally report haemorrhoids, and in the 
absence of information on which strategy is most favourable, surgery should 
be avoided or performed only selectively in those with IBD (Nisar and 
Scholefield 2003).  

Patients with HIV infection or AIDS are emerging in proctological prac-
tices and it appears that patients with HIV can be treated without risk with 
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rubber band ligation (Moore and Fleshner 2001). However, haemorrhoidec-
tomy is associated with high incidence of delayed wound healing compared 
with patients without HIV infection (Morandi et al. 1999). 

Pregnant women sometimes have haemorrhoid symptoms that raise ques-
tions on surgical treatment. Haemorrhoidectomy is reported successful and 
without risk in this group (Saleeby et al. 1991). 

Treatment alternatives 
Medical treatment 
Few studies deal with either the prevention or the medical management of 
haemorrhoids. The association of haemorrhoids and diet has been studied in 
an African context, and conclusions drawn that lack of dietary fibres may 
lead to development of haemorrhoids (Burkitt 1972). There are no studies 
regarding prevention of haemorrhoids with dietary interventions; however, 
most physicians have an opinion regarding their patients diet. 

In the belief that constipation is the problem, laxatives and bulk medica-
tion is sometimes prescribed for relieving haemorrhoid symptoms. One dou-
ble-blind, placebo-controlled trial shows that the addition of bulk to the diet 
reduced haemorrhoidal bleeding and painful defecation (Moesgaard et al. 
1982) although other studies on the effect of bulk present less impressive 
effects (Broader et al. 1974,Webster et al. 1978,Perez-Miranda et al. 1996). 
However, despite of lack of evidence of effectiveness, most physicians rec-
ommend an increased intake of fibres and to avoid straining at stool. 

Locally acting topical agents, and suppositories are still used in the treat-
ment of haemorrhoidal symptoms and sometimes claimed to be a valuable 
aid in treatment (CV Mann  2002). The agents that are commercially avail-
able in Sweden are shown in Table 2. 
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Table 2. Topical antihaemorrhoidals and their action. 

Name of product Active ingredients Expected action 

Proctosedyl® 
(Suppository or ointment) Hydrocortison 

Cinchocaine
Framecetyn 
Esculoside

Anti inflammatory 
Local anaesthesia 
Antibiotic 
Mild vasoconstriction 

Xyloproct® 
(Suppository or ointment) 

Hydrocortison 
Lidocain
Aluminiumdiacetat 
Zinkoxide

Anti inflammatory 
Local anaesthesia 
Adstringating / bacteriostatic 
Adstringating / bacteriostatic 

Scheriproct®
(Suppository or ointment) 

Prednisolon
Cinchocaine
Oktyldodekanol 

Anti inflammatory 
Local anaesthesia 
Mild vasoconstriction 

Alcosanal® Natriumoleat 
5-Chlorkarvachrol 

Mild  adstringent, anti pruritic 
and bacteriostatic

Data supporting the use of these agents are lacking, but topical analgesics 
may bring symptomatic relief of local pain and itching. Corticosteroid sup-
positories and creams may reduce local inflammation, but no published data 
suggest that they actually reduce haemorrhoidal swelling, bleeding, or pro-
trusion. Long-term use of corticosteroid creams is to be avoided, because of 
risk for skin atrophy. 

Nitric oxide (NO) has emerged as one of the most important substances 
mediating internal anal sphincter relaxation, through increased tissue con-
centration of cyclic Guanosine Monophosphat (cGMP). The effect of glyc-
eryl trinitrate, an NO donor, on anal tone has been studied and maximum 
resting pressure after application of 0.2 per cent glyceryl trinitrate ointment, 
is decreased by a mean of 30%. Nitroglycerin has therefore been suggested 
for the treatment of haemorrhoids (Loder et al. 1994b), as increased resting 
pressure is a common and its treatment can relieve haemorrhoid symptoms 
(Lord 1968). In one prospective trial, nitroglycerin ointment relieved pain 
due to thrombosed external haemorrhoids, possibly by reducing anal tone 
(Gorfine 1995).  Agents, such as sildenafil (Viagra®), contribute to in-
creased anal tissue concentration of cGMP and could therefore theoretically 
be considered as a treatment for haemorrhoid disease characterized by in-
creased resting anal pressure. The same applies to Calcium channel blockers, 
which also contribute to lowering of anal sphincter tone, but the exact 
mechanism is poorly understood. 

A few studies have assessed the use of a relatively new agent, oral mi-
cronized, purified flavonoid fraction (MPFF) (Daflon®, Servier Laborato-
ries), for   treating haemorrhoids. This substance is extracted from a strain of 
citrus fruit (Rutaceae aurantieae) and the flavonoids increase lymphatic 
drainage, venous tone, capillary resistance, and capillary permeability. Clini-
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cally, this substance has a favourable effect on pheripheral oedema and 
microcirculation. Two placebo-controlled trials indicated symptomatic im-
provement with MPFF (Cospite 1994,Godeberge 1994), and one trial 
showed greater improvement with Daflon together with bulk, compared with 
schlerotherapy (Ho et al. 2000c). However another study determines no dif-
ference in either subjective or objective improvement (Thanapongsathorn 
and Vajrabukka 1992). The effect of flavonoids seems to be modest and no 
long-term studies have been performed.

Invasive treatment 
There are several methods, not involving surgical excision, available to treat 
haemorrhoid patients. All can be performed in the office setting and do not 
require anaesthesia. The mechanism of action is principally the same, irre-
spective of which is chosen, as all function ablative by thrombosis, sclerosis, 
or necrosis of a part of the internal portion of the haemorrhoidal complex, 
and thereby decreases the volume of the cushions and possibly fixating them 
in the distal rectum. 

Sclerotherapy 
Morgan first described sclerotherapy in 1869 and it is mainly considered for 
first- or second-degree haemorrhoids. The haemorrhoid cushions are reduced 
1-3 centimetres above the dentate line with a proctoscope, and thereby re-
placed to the lowest rectum. A submucosal injection of 3-5 ml of phenol 
(5%) in almond oil, is administered into the base of the haemorrhoid cush-
ion, which causes thrombosis and sclerosis that successively shrinks and 
fixes of the haemorrhoid cushion. Other agents can be used and the proce-
dure is usually performed in an outpatient setting and requires no anaesthe-
sia: all prolapsing cushions can often be treated at the same session. The 
total volume of the oil suspension can reach 15 ml and the procedure is 
painless if properly executed; although some patients describe slight discom-
fort for a few days and severe pain has been reported in up to 10% (Mann et 
al. 1988). In one randomised trial, sclerotherapy improved or cured 90% of 
the patients, with no difference between single or multiple injections 
(Khoury et al. 1985).  In contrast, another randomised trial indicated no dif-
ference in bleeding rates six months after sclerotherapy with bulk treatment 
or bulk medication alone (Senapati and Nicholls 1988). The use of a bulking 
agent and nurse-led education regarding bowel habit retraining can be as 
effective in reducing the incidence of bleeding from first and second degree 
haemorrhoids as injection sclerotherapy (Porrett and Lunniss 2001). The 
long-term effect of sclerotherapy is not well known, but, haemorrhoidal 
symptoms have recurred in 30% of patients four years after the treatment 
(Walker et al. 1990). Although the treatment is considered safe, serious 
complications such as Fournier’s gangrene (Kaman et al. 1999), liver ab-
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scess (Murray-Lyon and Kirkham 2001), and even death (Russell and 
Donohue 1985) have been reported. Less serious complications such as 
prostatitis, urinary retention, intraprostatic abcess, acute thrombosis and 
prolapse of the haemorrhoid have also been described. Immunodeficient 
patients appear to tolerate sclerotherapy without increased risk for complica-
tions (Scaglia et al. 2001). 

Rubber band ligation 
In the nineteenth century haemorrhoids were ligated with incorporation of 
both mucosa and skin. This was obviously very painful. The method of liga-
tion was reintroduced in the fifth decade (Blaisdell 1958), and Barron intro-
duced a modification of the method, using a new instrument for applying a 
rubber band around the haemorrhoid cushion (Barron 1963). The principle of 
the method is local obliteration of the haemorrhoid vessels, resulting in ne-
crosis and ulceration, followed by scarring and fixation of the mucosa. There 
have been several modifications of Barron’s instrument, but the principle is 
the same.  

The procedure is performed through the proctoscope, which is inserted 
and placed about 1-2 cm. above the dentate line: the haemorrhoid cushion is 
allowed to prolapse into the scope, after that it is grasped or “sucked” into 
the ligature instrument, and the rubber band is applied to the base of the 
haemorrhoid. It is important that the patient experiences no pain when the 
cushion is grasped: if pain is experienced, the ligature has been planned to 
low and has to be placed in a more proximal position. When the physician is 
sure that there is no discomfort, a tight rubber ring with an inner diameter of 
about 1 mm, is applied over the neck of the haemorrhoid. If the patient com-
plains of pain, it must be assumed that the band has been placed to low: the 
band should then be cut and a new band replaced at a higher level. 

 Barron recommended ligature of only one cushion at a time (Barron 
1963). However, up to three haemorrhoids can be banded at the same time 
(Lau et al. 1982, Khubchandani 1983, Lee et al. 1994). This treatment is 
most commonly described for first to third degree haemorrhoids. Fourth-
degree haemorrhoids can be treated after reduction of the incarcerated 
prolapse (Rasmussen et al. 1991).   

The results after rubber banding vary depending on which success criteria 
for are set, and the length of follow-up. In one study 80% of patients im-
proved and 70% were still symptom-free after five years (Wrobleski et al. 
1980): another study shows similarly good results with 90% patient satisfac-
tion, but only 45% without symptoms after comparable follow-up. Other 
studies report recurrence rate as high as 70% at 4-5 years of follow-up 
(Mattana et al. 1989, Rudd 1989, Walker et al. 1990, Savioz et al. 1998). Up 
to 10% of patients with recurrence require a later haemorrhoidectomy 
(Mattana et al. 1989, Savioz et al. 1998). The most common complication is 
minor pain, reported in 5%–60% of patients (Ambrose et al. 1983, Khub-
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chandani 1983, Templeton et al. 1983, Walker et al. 1990). Urinary reten-
tion, abscess, band slippage, prolapse and thrombosis of adjacent haemor-
rhoids, and minor bleeding from the ulcer, occur in less than 5% of patients 
(Bat et al. 1993). Bleeding occurs usually on day 7-10 after ligation. Ne-
crotizing pelvic sepsis is a rare but serious complication of this procedure, 
and deaths have been reported (O'Hara 1980, Russell and Donohue 1985, 
Quevedo-Bonilla et al. 1988). The risk for pelvic sepsis increases in immu-
nodeficient patients, as well as in patients with severe diabetes mellitus 
(Shemesh et al. 1987).  The triad of severe pain, fever and urinary retention 
should always be considered as suggestive of pelvic sepsis and patients un-
dergoing a ligature procedure should be informed of this. Patients presenting 
with this triad should be treated with broad-spectrum antibiotics, and surgi-
cal debridement if needed. The indications for rubber band ligation should 
be clear, the technique mastered, and the patient should be well informed. 
Rubber band ligation is probably the most frequently used procedure of the 
invasive non-excisional treatments. 

Anal Dilatation Treatment 
Lord presented this treatment in 1969 (Lord 1969). The method was pro-
posed for haemorrhoids that otherwise would merit an excision procedure 
(degree 3-4). The main contraindication for this procedure is a weak sphinc-
ter and haemorrhoid prolapse leading to soiling. The rationale behind this 
approach is that increased anal resting pressure maintains the haemorrhoid 
situation. The procedure should be performed gently with successive dilation 
of the sphincter and it was recommended not to damage the sphincter mus-
cle. Originally after-treatment was recommended with an anal dilator.   

However, it is difficult to avoid the risk for sphincter damage when per-
forming this procedure. A recent a study (Konsten and Baeten 2000) high-
lights complaints of faecal incontinence in 52% of patients treated with dila-
tation 17 years previously and the authors propose that this procedure should 
be abandoned. 

Cryotherapy
Destruction of the internal haemorrhoids by freezing has been accomplished 
with liquid nitrogen probe or carbon dioxide. The effect of freezing is diffi-
cult to dose and the equipment is expensive and cumbersome. Initial studies 
indicated promising results and conclude that Cryotherapy is an effective 
method of dealing with haemorrhoids (O'Callaghan et al. 1982, Traynor and 
Carter 1984). However disappointing results with prolonged pain, delayed 
wound healing and a high rate of relapse in up to two-thirds of the patients is 
reported (Goligher 1976, Smith et al. 1979). Currently, the Cryotherapy is 
only rarely used for the treatment of patients with haemorrhoids.  
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Direct Current electrotherapy 
This method requires a prolonged application of 110-V direct current (up to 
15 mA) to the base of the haemorrhoid: the treatment time can be up to 15 
minutes. The current must be applied well above the dentate line. Multiple 
treatments to the same site are required in up to 30% of patients. In several 
randomised trials bleeding was controlled in 88% of patients with 1-3 degree 
hemorrhoids (Hinton and Morris 1990, Varma et al. 1991, Yang et al. 1993, 
Randall et al. 1994). However, the technique is not widely accepted, proba-
bly because of the lengthy treatment time, and limited effect on the prolapse.  

Bipolar diathermy 
Bipolar diathermy is applied to the base of each cushion to be treated. The 
treatment is quick, and less than half a minute is required until each haemor-
rhoid base has coagulated. This treatment is used to treat 1-3 degree haemor-
rhoids. Success rates of 90-100% in five randomised trials have been shown 
(Dennison et al. 1990, Hinton and Morris 1990,Yang et al. 1993, Randall et 
al. 1994, Jensen et al. 1997), although, multiple application of treatments 
may be required and up to 20% of patients will need a later haemorrhoidec-
tomy (Hinton and Morris 1990).  

Infra Red Photocoagulation 
This treatment has mainly been used for degree 1-2 haemorrhoids. Infrared 
radiation is delivered by direct contact to the haemorrhoid base. Usually, 
each base is treated with three applications in a triangular manner: the treat-
ment can be repeated and the depth of the coagulation of tissue is well con-
trolled. In randomised studies, the effect is similar to rubber banding 
(Walker et al. 1990,Poen et al. 2000), but the long term results seem to be 
somewhat poorer. 

Radio Frequency Coagulation 
A radio frequency generator can be used to generate energy that is delivered 
to tissues: this method is commercially available (The Secca method) and 
has been studied for the treatment of regurgitation and faecal incontinence. 
For grade 1-2 haemorrhoid treatment, this method appears as effective as 
rubber banding, but with lower rates of complications (Gupta 2005). No 
long-term results have been published.  

Doppler-Guided Haemorrhoidal Artery Ligation 
This is a new technique first described in 1995 (Morinaga et al. 1995). A 
specially designed proctoscope coupled with a Doppler transducer identifies 
the haemorrhoidal arteries, which is thereafter suture-ligated. The technique 
is reported to be simple to perform and the resolution of symptoms excellent, 
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and substantial complications are not reported. This method is probably best 
applicable for third degree haemorrhoids (Ramirez et al. 2005), although, no 
long-term data are available and no randomised studies have been published. 

Summary of Invasive treatment alternatives 
As a result of variation in the definition of disease and selection bias, it is 
difficult to safely compare studies. The latest and largest meta-analysis is 
published 1997 (MacRae and McLeod 1997). Eighteen randomised studies 
on rubber band ligation, infrared photocoagulation, sclerotherapy, haemor-
rhoidectomy, and manual dilation of the anus for patients with first-, second-
, or third-degree haemorrhoids are compared. The authors conclude that rub-
ber band ligation is more effective than sclerotherapy and less likely to re-
quire further treatment than sclerotherapy and infrared photocoagulation; 
however rubber band ligation is more painful. Rubber band ligation should 
be the first treatment for first to third degree haemorrhoids and that haemor-
rhoidectomy should be reserved for those failing to respond to ligature pro-
cedure.

Surgical treatment by excision 
Surgery is usually advised for patients with symptomatic grade 2-3 haemor-
rhoids not responding to other invasive therapy, and for a grade 4 condition 
(MacRae and McLeod 1997). Surgical haemorrhoidectomy can be per-
formed with the patient in the left-lateral position, in the gynaecological 
position or in the “prone jack-knife position: no evidence supports any one 
of the positions as more advantageous.  

Local, spinal/epidural or general anaesthesia can be used. In a randomised 
trial, local anaesthesia is comparable to general anaesthesia for all peri and 
postoperative parameters (Ho et al. 2000a).  

Traditionally three excisions are performed at the classical sites of the 
haemorrhoid cushions. However, one trial indicates that limited haemorrhoi-
dectomy with excision of only one or two cushions, if appropriate, gives 
comparable results as a routine three excision procedure (Hayssen et al. 
1999). The haemorrhoidectomy is performed as either an “open” procedure 
according to Milligan-Morgan, or as a “closed” procedure according to Fer-
guson.

The open procedure 
Milligan-Morgan haemorrhoidectomy (Milligan ETC 1937) is performed by 
grasping and everting the haemorrhoid cushion and dissecting it from the 
anal sphincter. The vascular pedicle is clamped and ligated at or slightly 
above the dentate line or 1-2 centimetres above the lower edge of internal 
sphincter, and the wounds are left open to granulate by secondary healing, 
separated by bridges of skin and mucosa. There are several minor technical 
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modifications of this procedure and surgeons have experimented with differ-
ent types of instruments for the dissection. Diathermy dissection has peen 
proposed (Sharif et al. 1991), as well as laser dissection (Lentini 1993).  
There is no evidence for any superiority of diathermy (Seow-Choen et al. 
1992, Andrews et al. 1993) compared to “old fashioned” scissor dissection 
and the same applies to laser (Senagore et al. 1993). The harmonic scalpel 
has also been used for the excision of haemorrhoids, but the results from 
randomised trials are not clear-cut (Khan et al. 2001, Tan and Seow-Choen 
2001). Similarly bipolar diathermy instrument (Ligasure®) has been tried in 
the randomised situation but with uncertain results (Jayne et al. 2002, Palaz-
zo et al. 2002).  

The closed procedure 
For the Ferguson haemorrhoidectomy (Ferguson and Heaton 1959) the 
haemorrhoid is exposed by a retractor or an anoscope, and excision and liga-
tion are performed without any greater traction of the haemorrhoid. The ex-
cision is carried slightly proximal to the lower border of the internal anal 
sphincter. After a ligature of the vascular pedicle, the wound is closed with a 
continuous resorbable suture. Various modes of dissection have been tried 
without any important impact on the results; however there are concerns on 
that the use of diathermy may complicate primary healing by thermal dam-
age of wound margins and thereby contribute to wound dehiscence.  

Postoperative care 
Adequate treatment of postoperative pain and prevention of complications is 
important. Initially, Milligan applied a tube in the anal canal. This is proba-
bly totally abolished today, but stool softener can possibly reduce pain.  

No analgesic treatment regime has been proven superior, but in one ran-
domised trial further addition of metronidazol for one week after the proce-
dure greatly reduces pain (Carapeti et al. 1998). Another randomised trial on 
the effect of metronidazol showed no reduction in postoperative pain 
(Balfour et al. 2002). Postoperative use of nitroglycerin ointment has also 
can be of value in reducing postoperative pain (Patti et al. 2005), but also 
here there is a small randomised trial denying this effect (Elton et al. 2001).  

There is no support in the medical literature that anal canal “tampons” or 
dressings make any difference regarding pain or complications. One ran-
domised trial has reported more pain when a gelatin tampon is used (Myles 
et al. 1994). There is contradictory evidence of local analgesics substantially 
reducing postoperative pain (Morisaki et al. 1996), or having no effect effect 
(Marsh et al. 1993). Reducing intravenously administered fluids during the 
procedure can possibly reduce occurrence of urinary retention.  

By tradition Haemorrhoidectomy is a hospital procedure, but it can be 
performed as a day case treatment. In one trial (Hunt et al. 1999) 82% of 51 
patients treated by ligation excision haemorrhoidectomy were discharged on 
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the day of surgery. All patients in this trial were discharged within 26 h of 
surgery and only eight % required readmission. In a randomised study Ho et 
al. reported that haemorrhoidectomy can be safely performed as a day pro-
cedure, with reduced hospitalisation and medical costs (Ho et al. 1998).  

Results after surgery 
There are eight randomised studies comparing Milligan-Morgan technique 
with the Ferguson procedure in terms of postoperative morbidity and healing 
(Ho et al. 1997, Hosch et al. 1998, Carapeti et al. 1999, Arbman et al. 2000, 
Gencosmanoglu et al. 2002, Arroyo et al. 2004, Uba et al. 2004, You et al. 
2005). The main results are summarised in Table 3.

Table 3. Randomised trials comparing open and closed haemorrhoidectomy 

Authors Number of 
patients 

Postoperative 
course

Open/Closed Pain Complications Wound healing 
Ho e.t al.(1997) 33/34 N D N D Faster in Open 
Hosch et. al.(1998) 17/17 Less in Closed N D Not studied 
Carapeti et. al.(1999) 18/17 N D N D N D 
Arbman et. al.(2000) 39/39 N D N D Faster in Closed 
Gencosmanoglu et. al.(2002) 40/40 Less in Open N D Faster in Closed 
Uba et. al.(2004) 39/40 Not studied N D Faster in Closed 
Arroyo et. al.2004 100/100 Less in Closed ND Faster in Closed 
You et. al.(2005) 40/40 Less in Closed Not studied Faster in Closed 
ND = No difference 

The question over postoperative pain appears to be somewhat unsettled. 
When the closed technique is applied, the complication rate is the same but 
the healing seems to be quicker, than with the open technique. The compli-
cations after both procedures are urinary retention and bleeding, resulting in 
reoperation. In the randomised studies referred to here, the complication rate 
is 0-5%. Serious infections are sporadically described (Lehnhardt et al. 
2004). Anal stenosis is reported in 3-4% of haemorrhoidectomies (Eu et al. 
1995) and faecal incontinence is regarded as rare (McConnell and Khub-
chandani 1983, Arbman et al. 2000). Relapse is mentioned as rare in two of 
the randomised studies (Arbman et al. 2000), (Arroyo et al. 2004). Relapse 
after haemorrhoidectomy is poorly studied. The long-term results, such as 
patient satisfaction and anal function, possibly being the most important 
results, have not been studied to any great extend. 



32

Haemorrhoidopexy 
Modification of the circular stapling instrument commonly used for low 
rectal anastomoses, results in a new device for excising a circumferential 
segment of haemorrhoid tissue above the dentate line, interrupt the arterial 
circulation to the remaining haemorrhoids and re-suspend the remaining 
haemorrhoids up in the lowest rectum. In contrast to conventional haemor-
rhoidectomy, the cutaneous component is not removed. Before the stapler is 
inserted, a circular purse-string suture is performed, grasping only the mu-
cosa to be resected. Nineteen randomised controlled trials have studied sta-
pled versus conventional open or closed hemorrhoidectomy (Ho et al. 2000b, 
Khalil et al. 2000, Mehigan et al. 2000, Rowsell et al. 2000, Boccasanta et al. 
2001, Ganio et al. 2001, Shalaby and Desoky 2001, Correa-Rovelo et al. 
2002, Hetzer et al. 2002, Pavlidis et al. 2002, Wilson et al. 2002, Cheetham 
et al. 2003, Kairaluoma et al. 2003, Palimento et al. 2003, Au-Yong et al. 
2004, Racalbuto et al. 2004, Senagore et al. 2004,Bikhchandani et al. 2005, 
Ortiz et al. 2005). The results are summarized in Table 4.   

Table 4 Randomized trials comparing conventional haemorrhoidectomy and circu-
lar haemorrhoidopexy

Authors Number of patients Postoperative 
course

Excision/Circular
Postoperative

pain
Postoperative
Complications

Recurrence in 
> ½ year 

Boccasanta et al’01 40 /40 Less in circular N D N D  
Hetzer FH et al’02 20 / 20 Less in circular N D N D 
Shalaby et al ’01 100 / 100 Less in circular N D N D  
Mehigan et al ’00 20 /20 Less in circular N D Not studied 
Rowsell et al ‘00 11 / 11 Less in circular Not studied Not studied 
Ganio et al ’01 50 / 50 Less in circular Not studied N D 
Khalil et al ’00 20 / 20 Less in circular N D Not studied 
Au-Yong I et al ’04 9 / 11 Not studied Not studied N D  
Racalbuto et al ’04 50 / 50 Less in circular N D N D 
Wilson et al ’02 30 / 59 Not studied More in circular Not studied 
C-Rovelo et al‘02 42 / 42 Less in circular N D N D 
Ho YH et al ’00 62 / 57 Less in circular N D Not studied 
Cheetham et al ‘03 16 / 15 Less in circular N D N D 
Kairolouma et al ’03 30 / 30 Less in circular N D More in circular 
Palimento et al ’03 37 / 37 Less in circular N D Not studied 
Pavlidis et al ‘02 40 / 40 Less in circular N D N D 
Bickchandani et al ’05 42 / 42 Less in circular N D N D 
Senagore et al ’04 79 / 77 Less in circular N D N D 

Ortiz et al ’05 16 / 15 Less in circular N D More in circular 

ND=No difference 

Less postoperative pain in the stapled groups, more rapid return to normal 
activities and shorter time required for the procedure are found in most stud-
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ies. Acute complication and impaired continence, are comparable between 
stapled and conventional groups. Recurrence rates appear similar, but in two 
of the studies there was more recurrence in the stapled groups (Kairaluoma 
et al. 2003, Ortiz et al. 2005). Long-term tenesmus occurred frequently after 
the stapled procedure in one of the studies (Ortiz et al. 2005), but this com-
plication is not discussed in the other reports. This should be viewed in light 
of the randomised study that was discontinued at the St Mark’s Hospital 
(UK) (Cheetham et al. 2000), due to persistent postoperative pain and faecal 
urgency. The disposable stapler adds cost to the operation, but some of this 
cost is claimed to be balanced by the almost constantly shorter operating 
times and shorter length of hospital stay.  However the length of stay is de-
pendent on the expectations of the surgeon and the patient. Conventional 
haemorrhoidectomy is possible to perform in a randomized trial, on a day 
care basis (Arroyo et al. 2004).   

Despite promising results, haemorrhoidopexy is not flawless. Serious 
complications have been reported after stapled haemorrhoidectomy, includ-
ing rectal perforation (Ripetti et al. 2002), retroperitoneal sepsis (Maw et al. 
2002), and pelvic sepsis (Molloy and Kingsmore 2000, Pessaux et al. 2004). 
Death of a patient is reported as a result of Fournier gangrene after stapled 
procedure (Bonner et al. 2001) and recto-vaginal fistula is reported (Roos 
2000). Closure of the rectum due to the purse string is described (Cipriani 
and Pescatori 2002). Undesired functional consequences can be expected, as 
the anal dilatation needed to perform the procedure is substantial. Fragmen-
tation of the internal sphincter in 14% of patients undergoing stapled haem-
orrhoidectomy is reported (Ho et al. 2001). In a retrospective survey of 1107 
stapled haemorrhoidectomies, the complication incidence was 15% (Ravo et 
al. 2002).  Another retrospective survey of 4635 stapled procedures reported 
three rectal perforations, one rectal obliteration and one lethal sepsis from 
Fournier´s gangrene (Herold and Kirsch 2000). Moreover, knowledge on the 
general long-term results of this new approach is somewhat lacking. 
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Aims of the thesis 

1. To compare the incidence of functional bowel symptoms and 
anorectal complaints between haemorrhoid patients and control 
subjects.

2. To assess the long-term functional results after Milligan-Morgan 
haemorrhoidectomy, and to analyse details of the surgical proce-
dure or characteristics of patients that might be associated with 
outcome. 

3. To study the clinical presentation of anal incontinence, and possi-
ble anatomical and physiological abnormality in patients reporting 
impaired continence after haemorrhoidectomy.   

4. To compare the open haemorrhoidectomy with the closed proce-
dure in a randomised trial with changes in anal continence as a pri-
mary end-point. Secondary objectives were to study post-operative 
pain, wound healing, complications, patient satisfaction and recur-
rence. A tertiary objective was to study changes of bowel function 
after surgery.  
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Materials and Methods 

Subjects
The patients in Papers I and IV were recruited consecutively at the Surgical 
Departments in Falun, Mora, Ludvika , Uppsala and Sunderbyn.  

The control groups 1 and 2 in Paper I were recruited from the population 
in Dalarna and Uppsala.

The patients in Papers II and III and control group 2 in Paper III, were 
previously treated with surgery for haemorrhoids at the Surgical Depart-
ments in Falun, Avesta, Ludvika and Uppsala. The control group 3 in Paper 
III was recruited from the population in Uppsala. 

Paper I 
The first 100 patients included in a randomised study on surgical treatment 
of haemorrhoids (patients from Paper IV), were questioned prior to surgery 
concerning bowel habits and anal function through a standardized, validated 
questionnaire (Osterberg et al. 1996). The mean age was 55 years (range 33 
– 84). Fifty-one were males and 49 were females. 

Using the Swedish National Population Registry, eight persons of exactly 
the same age, gender and municipality of residence were randomly matched 
to each of the 100 patients. The questionnaire and a covering letter were sent 
to all 800 people with an invitation to complete the questionnaire and return 
it by mail. Fifty-five percent responded. The first two questionnaires that 
were returned among each set of eight were used. Any excess questionnaires 
were destroyed. If less than two replies were received for any patient, further 
eight persons were matched and invited to participate. In this way, two con-
trols were identified for each patient (control group 1).  

To address the problem of comparing health care attendants with a popu-
lation sample, a second control group, matched for gender, was used. One 
hundred consecutive patients (51 males and 49 females) attending a Day 
Surgery Centre for Orthopaedic procedures completed the same question-
naire (control group2). The mean age in this group was 53 years (range 30-
79). Those patients were attending for hand/arm surgery (n=54), or lower 
extremity surgery (n=46). Altogether 113 patients were asked to participate 
and 13 denied. The clinical characteristics (age, gender) of those refusing to 
participate did not differ appreciably from the participants (data not shown).
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Paper II 
Between January 1987 and December 1995, 556 consecutive patients had 
Milligan-Morgan haemorrhoidectomy at the departments of surgery at Upp-
sala University hospital, Falu hospital, Ludvika hospital, and Avesta hospi-
tal, these four clinics serve roughly 500.000 inhabitants. Forty patients had 
died and nine could not be traced. A questionnaire was sent to the remaining 
507 patients.  

Answers were received from 418 (83 %).  The time between the operation 
and completion of the questionnaire was 2 - 11 years (mean 6). There were 
231 men (55%) and 187 women (45%) with a mean age 51 years (range 20-
82). The surgical reports were analyzed and judged to be in accordance with 
the method described by Milligan and Morgan. Selected details regarding the 
preoperative findings, surgical details and postoperative course were regis-
tered.

Paper III 
The 40 patients reporting some grade of faecal incontinence as a conse-
quence of Milligan-Morgan haemorrhoidectomy in Paper II were invited to 
participate in the study. Nineteen (47.5%) accepted the invitation: ten were 
males and nine females and the mean age was 62 years (range 52- 73). 
Theese patients were named Group 1. 

Fifty-five patients from the group without any postoperative ano-rectal 
complaints were randomly selected for comparison with Group 1. These 
individuals were of same gender, age (+/- 3 years), and time elapsed from 
haemorrhoidectomy (+/- 3 years) as the patients in Group 1. Out of the 55 
invited to participate, 15 (27%) accepted: Eleven were males and 4 were 
females and the mean age was 62 years (range 53-71). These patients consti-
tute Group 2.  

Using the Swedish National Population register for Uppsala, twelve indi-
viduals matched for age and gender to each of the 19 patients (Group 1), 
were randomly selected and invited to participate in the study. Absence of 
anorectal complaints was a condition for participation. The first person in 
each group of 12 accepting the invitation was included. If no control person 
was found, the procedure was repeated. Nineteen individuals were recruited, 
one for each patient in Group 1. These persons constitute Group 3.

All participants attended the anorectal laboratory. No bowel preparation 
was used, but the participants were asked to try to empty their bowel before 
the study procedure. The study procedures required 60-70 minutes and were 
always performed in the following order: completion of a standardised vali-
dated questionnaire(Osterberg et al. 1996), anorectal  manometry, anal endo-
sonography, saline infusion-test, clinical examination and rectoscopy. 
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Paper IV 
Five Swedish hospitals participated in the study: Uppsala University Hospi-
tal, Falu Hospital, Mora Hospital, Ludvika Hospital and Sunderbyns Hospi-
tal. All patients attending the participating clinics were considered for the 
trial after giving informed consent.  

The inclusion criteria were: haemorrhoids requiring surgical treatment, 
minimum age of 18 years at randomisation, and intended compliance with 
the follow- up programme. A good understanding of the Swedish language 
was needed in order to answer a questionnaire on bowel symptoms. An ex-
clusion criterion was any history of anal incontinence. Preoperative evalua-
tion was by clinical examination, proctoscopy and history. Randomisation 
was performed with sealed envelopes in blocks of four, stratified at partici-
pating centres. The randomisation was performed by telephone as close in 
time to surgery as possible. Questions regarding inclusion and exclusion 
criteria were asked before randomisation.  

In total 225 patients were included in the trial, 115 were randomised to 
the Milligan-Morgan procedure and 110 to the Ferguson procedure. All pa-
tients completed a questionnaire regarding bowel and anorectal function 
before undergoing surgery. Details of the surgical procedure were registered 
and postoperative complications were noted. Postoperative pain was regis-
tered as daily pain on a VAS scale and for 14 days. 

Clinical and proctoscopic follow-up was at four weeks. Wound healing 
was assessed and complications were registered. One patient in each treat-
ment group did not attend the follow-up.  

Clinical and proctoscopic follow-up was at one year. Wound healing, re-
lapse, stenosis, fissure, sphincter tone and skin tags were registered. All pa-
tients attending completed the same questionnaire as previously, and ques-
tions on patient satisfaction were answered: totally 6 and 8 patients in re-
spective groups did not attend.  

Evaluation of bowel function and continence (I, III-IV) 
A questionnaire was used in the assessment of patients in Paper I, III and IV, 
and the control groups in Paper I and III.  

The questionnaire consisted of 49 questions on bowel function, covering:  
frequency of bowel movements, faecal consistency, problems of evacuation, 
deferment of defecation, and different aspects of incontinence, allowing 
calculation of a composite incontinence score as proposed by Miller (Miller 
et al. 1988). Questions concerning obstetric history, aspects of micturition 
and previous anal surgery and gynaecological procedures were asked.  

Most questions were multiple-choice, although some questions were 
formed as VAS scales. This questionnaire has previously been validated and 
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found useful in clinical practice: overall validity and reliability has been 
considered good (Osterberg et al. 1996).   

Evaluation of results after surgery (II) 
This questionnaire contained 10 multiple-choice questions about the indica-
tion for the operation, the effect of the operation on symptoms, and any ef-
fect on anal continence. There were questions about present problems with 
continence, relapse of haemorrhoids, and possible further treatment. The 
patients gave their opinion of the results and if they would recommend the 
operation as treatment for haemorrhoids.  

Miller incontinence score (I, III-IV) 
Three of the questions in the standard questionnaire (Osterberg et al. 1996) 
applied to continence regarding gas, liquid faeces and solid faeces. For each 
column, one of four possible values was selected. 

Table 5. Grid for calculating Miller incontinence score 
Involuntary leakage of 
gases 

Involuntary leakage of 
liquid faeces 

Involuntary leakage of 
solid faeces 

Never 0 0 0 
Rarely 1 4 7 
More than once/week 2 5 8 
Daily 3 6 9 

The Miller incontinence score (Table 5) (Miller et al. 1988) is calculated by 
adding the three chosen values, thereby giving the minimum score of 0, and 
the maximum score of 18.  

Anorectal manometry (III) 
A Station pull-through manometry was performed in the left lateral position. 
A water-perfused catheter with an outer diameter of 5 mm, and eight radially 
oriented side holes, 1 cm below the catheter tip, acting as pressure detectors, 
was used (Synetics VMC8): the perfusion rate was 0,5 ml/min.  An inflat-
able rubber balloon was attached to the tip of the catheter. Which was con-
nected to a compressor (Mui Scientific PIP-4-8). The software used was 
Polygram 98 (Medtronics functional diagnostics A/S). The catheter was 
calibrated, and then inserted into the anal canal and, fixed with the pressure 
detectors six cm above the anal verge and the pressure curve was allowed to 
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stabilise. A recording was then performed. Thereafter, the catheter was ex-
tracted by 1 cm at a time, and the measuring procedure was repeated with the 
last measurement 1 cm above the anal verge. Measurements were repeated 
during maximal squeeze at each level. Thereafter, the catheter was placed 
and fixed with the transducer in the zone with the highest resting pressure. 
The balloon was inflated quickly with 10 ml air and the sphincter pressure 
curve was monitored for a decrease in pressure indicating the recto-anal-
inhibitory-reflex (RAIR). Finally, the balloon was gradually inflated with 
repeated doses of 10 ml of body-tempered water to record the first sensation 
of rectal filling. Maximal tolerated balloon volume up to 250 ml was also 
recorded.

Endo-anal ultrasound (III) 
Two-dimensional anal endosonography was performed by an ultrasound 
scanner system with a 10 Mhz rotating transducer (Bruel& Kjaer medical) 
that was covered with a plastic cone and filled with degassed water. The left 
lateral position was applied. The transducer was marked at 1 cm intervals, 
from one cm above its centre. The probe was inserted in the anal canal with 
the centre of the transducer located exactly at 1 cm above the anal verge. A 
photographic documentation was obtained at this level and at fixed 1 cm 
intervals up to 6 cm above the anal verge.  

Thereafter, an ordinary “real time” endoanal ultrasonography was per-
formed. A clear discontinuity of the external and/or internal sphincters was 
assessed as injury.  A distinct, non anatomical, break in continuity of the 
internal sphincter was interpreted as a defect. 

 The photographic sequences were later evaluated at two occasions in a 
blinded manner. Only sphincter defects that were verified at all three as-
sessments were accepted as true sphincter injuries.

Saline infusion test (III) 
A rectal probe with the opening at the tip was constructed with a sterile, soft 
plastic infusion catheter. The outer diameter of the probe was 3 mm. The 
probe was inserted in the rectum 10 cm above the anal verge, and fixed by 
adhesive tape. The subject was seated on a mobile toilet in private. Up to 
1000 ml. of 0.9% saline solution at 37ºC was infused with aa electric peri-
staltic pump. (Gambro AP 10-001. Gambro. Sweden) at a constant rate of 60 
ml per minute. The patient was instructed to hold the liquid as long as possi-
ble, and when a leak was observed, the infusion was stopped and the infused 
volume recorded. A modification from the original description of this test 
(Read et al. 1982) was used, as the volume of the leak was not measured. 
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Clinical evaluation (III-IV) 
A clinical examination was undertaken with the patient in the left lateral 
position. After studying the appearance of the anal region, both in rest, 
squeeze and during straining, a rectal palpation was undertaken. The sphinc-
ter tone was graded clinically as increased, normal or decreased. Rectoscopy 
was performed, usually with good visibility as the saline infusion had acted 
as an enema. 

Surgical procedures (IV) 
The two methods of surgical haemorrhoidectomy are described in the chap-
ter: Treatment alternatives/ surgical treatment by excision.  

Besides the technical details of the operative procedure, the study proto-
col did not allow dilation of the anal sphincter. Local anaesthetics were al-
lowed, if considered of value, but should be used, or not used, consistently 
for all patients treated at the respective clinic. Dissection was allowed by 
sharp steel or diathermy current. No anal canal tampons were allowed. The 
positioning of the patient in the “prone jack-knive” or “gynaecological posi-
tion” was at the surgeon’s choice. A standardized regime of postoperative 
analgesia was followed. 

Randomisation (IV) 
Randomisation was with sealed envelopes in blocks of four and stratified on 
participating centres. The randomisation was conducted as close in time to 
surgery as possible, and by a telephone call. Questions regarding inclusion 
and exclusion criteria were asked. The patients were randomised during the 
period November 1998 until April 2003. 

Statistics
Data are presented as medians (quartiles, range), proportions and percent-
ages, unless otherwise stated. 

Qualitative data were compared with the Chi-Square or Fisher’s exact test, 
as appropriate.

Quantitative data was compared with the Mann-Whitney U test. The 
Kruskall-Wallis test was used if more than two groups were compared. If 
differences within the groups were found, the Mann-Whitney U test was 
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used. Normally distributed quantitative data were analyzed by one-way 
ANOVA test (Paper III) or Students t-test (Paper II) 

Treatment effects were evaluated with Wilcoxon signed rank test for nu-
merical values and McNemar test for categorical values. 

Two-tailed probabilities of less than 0.05 were considered statistically sig-
nificant.

The Statistical Package for Social Science, version 11.5 (SPSS, Chicago, 
Illinois, USA) was used in Papers I and III, and version 12.0.1 in Paper IV. 
The statistical software package used in Paper II, was Statistica.98 edition 
(StatSoft, inc. Tulsa, OK, USA).

Ethics
The Ethics Committee at the University of Uppsala, Sweden approved all 
four studies. Informed consent was obtained from all patients participating in 
Study 4 before inclusion. 
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Results

Paper I 
Aspects of bowel frequency and evacuation 
The patients had a mean of 10.6 bowel movements/week (median 9), 
whereas the control group 1 and 2 respectively emptied their bowels 8.9 
times /week, and 8.3/week (median 7 and 8 /week). This difference was not 
statistically significant (P=0.15).   

Seventeen percent of the patients used bulk medication regularly, com-
pared with 6 and 8 % in the control groups (P=0.007). As the use of use of 
bulk medication could conceal constipation, we corrected for this by analys-
ing bowel frequency after excluding the case control pairs where the patients 
used bulk medication. However, the results were identical with the former 
analysis, with mean evacuation frequency of 9.8 / week in the patients, com-
pared to 8.9, and 8.3 in the control groups 1 and 2 respectively. Correspond-
ing median values were 8 / week in all groups. 

Faecal incontinence and hygienic aspects 
Forty-four percent of the patients with haemorrhoids reported slight gas in-
continence, compared with 30% and 36% in the control groups 1 and 2 re-
spectively (P =0.06).  

Incontinence of liquid faeces occurred in 20% of the patients and in 9% 
and 3% of the control groups 1 and 2 respectively (P=0.03).  

Leakage of solid faeces was very rare, but numerically more frequent in 
the patient group.  

Pronounced faecal incontinence was rare in all groups, and the reported 
incidents of incontinence were mostly rare events, resulting in low Miller 
scores. This was in mean 1.66 in the patient group and 0.77 and 0.51 in the 
control groups 1 and 2, respectively. However this difference in incontinence 
scores was significant (P =0.001). The use of protective pads was more fre-
quent in the haemorrhoid group, both during night and day (P <0.001).   

The questions on anorectal discrimination and sensibility, revealed no dif-
ferences between the groups. The ability to defer defecation for liquid or 
solid faeces was almost the same in the three groups. The time intervals re-
ported were 8.9/9/8.8 minutes and 14.4/16/15.6 minutes respectively 
(P=0.95 and 0.07 respectively). 
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Irritable bowel syndrome-like symptoms 
Only 37% of the patients considered the consistency of their faeces as “nor-
mal”, compared with 67% and 55% of the controls (P < 0.001). Hard stool 
was equally rare in all groups, whereas a variable consistency and loose stool 
was more common among the patients. Bloating and flatulence were signifi-
cantly more frequent among the patients, while abdominal pain did not dif-
fer. The haemorrhoid patients had to strain more often and for longer, and 
had to spend a longer time at the toilet, compared with the control groups 
(Table 6). 
Table 6.  Symptoms Possibly associated with Irritable Bowel Syndrome.  

Haemorrhoid
patients (n=200)

Community 
controls
(n=200)

Hospital
controls
(n=100)

P

Description of bowel movements     
Loose 13 4 6 <0.001 

Normal 37 67 55  
Hard 4 4 6  

Variable 46 25 33 
     
Frequent abdominal pain suffering     

Yes 19 14 14 0.579 
No 81 85 86  

No answer 0 1 0  
     

Frequent suffering from bloating     
Yes 37 18 26 0.005 
No 63 81 74  

No answer 0 1 0  
     
Troubled by flatulence     

Yes 52 26 27 <0.001 
No 48 73 72  

No answer 0 1 1  
     
Need to strain hard to defecate     

Yes 36 11 10 <0.001 
No 64 88 90  

No answer 0 1 0  
Do have to spend a long time at the 
toilet to empty bowels     

No 47 92 86 <0.001 
Yes, more than 10 minutes 39 7 12  

Yes, about 20 minutes 12 1 2  
More than 20 minutes 2 0 0  

     
How long time for straining during 
defecation (% of total time)     

Median 30 % 10% 23 % <0.001* 
(Mean) (37.5 %) (19 %) (26%)  

Values are in percent. Comparisons are Chi-square or Fisher’s exact test except *Kruskal-
Wallis test 
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The haemorrhoid patients also found it more difficult to empty their bowels, 
and needed repeated visits to the toilet. In spite of similar ability to defer 
bowel movement, the haemorrhoid patients experienced more urge to rush to 
the toilet than the control groups, and experienced more abdominal discom-
fort during and after defecation (Table 7). 

Table 7. Symptoms Possibly associated with Irritable Bowel Syndrome. 

Haemorrhoid
patients (n=200)

Community 
controls
(n=200)

Hospital
controls
(n=100)

P

Usually feel “empty” after toilet 
visit     

No 55 10 15 <0.001 
Yes 45 90 85  

     
Repeated use of toilet to feel satis-
fied     

Yes 47 11.5 19 <0.001 
No 53 88.5 81  

     
Do need to rush to toilet when 
sensing an urge to defecate     
 38 25 25 0.044 
 62 75 75  
     
Troubled with abdominal pain 
when emptying the bowel     

Yes 35 5 3 <0.001 
No 65 94 97  

No answer 0 1 0  
     
Troubled with abdominal pain after
emptying the bowel     

Yes 34 4.5 2 <0.001 

No 66 95.5 98  

No answer 0 1 0  
Values are in percent. Comparisons are Chi-square or Fisher’s exact test  

Effects on daily life and lifestyle 
A reduced feeling of well being caused by bowel symptoms was reported by 
70% of the patients, but only by 2% in control group 1, and 9% in control 
group 2 (P <0.001). Disturbances in social life were reported by 36% of 
haemorrhoid patients but by only 2% in both of the control groups  (P
<0.001). The same applied to dietary aspects and prevention from travelling 
due to bowel symptoms: although statistical assessment of these latter two 
questions was not feasible, due to lack of response to these questions from 
the control groups. 



45

Obstetric events and urinary symptoms 
The women in the three groups had a proportionally equal number of in-
strumentally assisted childbirth’s and diagnosed obstetric sphincter injuries 
(data not shown). The mean number of vaginal deliveries, gynaecological 
examinations, procedures for prolapse, difficulties with voiding, and urinary 
stress incontinence did not differ between the groups (data not shown).  

Haemorrhoid- Related symptoms 
Beside the prolapse of the anal cushions, other symptoms usually associated 
with haemorrhoids were frequent in the patient group. Totally 48% reported 
soiling, 40% peri-anal itching and 56% anal pain. Great overlapping of 
symptoms was found.  

Corresponding figures in the control group 1 and in control group 2 were 
5, 8 and 11% vs. 15, 4 and 4 % respectively. Bleeding was reported in 80% 
of the haemorrhoid patients and in 8 and 14 % of the control groups. There 
was no statistical difference in these symptoms between the control groups. 

Intra-individual correlations 
Many of the various reports on IBS-like symptoms in the questionnaires 
were clustered to the same persons in all three groups (data not shown). 
When looking specifically at the persons reporting bloating in all groups 
(Table 6), problems with flatulence were frequent. Up to 85% of the haemor-
rhoid patients and 70 % of both control groups, who suffered from bloating, 
reported problems with flatulence. Similarly, abdominal pain, the need to 
squeeze heavily at defecation, the feeling of incomplete rectal emptying and 
the need for repeated toilet visits were all more common among persons with 
bloating. In all three groups 70% of the subjects with bloating were women.  

Paper II 
Long term effect on continence 
Of 418 patients, 279 patients (67%) declared that they had normal anal func-
tion and no incontinence. However, 139 patients (33%, 95% CI: 28% - 
38%), claimed to have some degree of anal incontinence. Incontinence was 
more common among women (Table 8). 



46

Table 8. Details of 418 patients operated for haemorrhoids stratified by symptoms of 
incontinence.

Not incontinent  
n=279 (%) 

Incontinent  
n=139 (%) P

Men 168 (60) 63 (45) 0.005 
Women 111 (40) 76 (55)  
    
Mean age (range) Years    
Men 50 (22-82) 52 (46-75)  
Women 50 (35-80) 53 (32-75)  
    
Grade 1-2 63(23) 27 (19) 0.51 
Grade 3-4 181 (65) 95 (68)  
Not stated 35 (12) 17 (12)  
Data are number, (%)of patients, except if otherwise stated.  

Seventy-two of the 139 (52%) were incontinent for gas, 56/139 (40%) for 
liquid faeces and 11 (8%) for solid faeces. Forty of those patients related 
their incontinence to the operation. These 40 patients experienced more se-
vere incontinence than the 99 patients in the rest of the group (P <0.001) 
(Table 9). The incidence of incontinence was evenly spread over the nine 
years and each surgical clinic had an almost equal proportion of patients 
affected (data not shown.) 

Table 9. Severity of incontinence in 139 patients, depending on whether the it was 
associated with the operation. 

Symptoms related to 
operation

N=40

Symptoms not related to
operation

N=99
P

Incontinence to Gas 9 (23) 63 (64) < 0.0001 
Incontinence to liquid stool 25 (63) 31 (31) 0.001 
Incontinence to solid stool 5 (15) 5 (5) 0.10 
Data are number (%) of patients. 

Risk factors for incontinence 
Age or grade of haemorrhoids was not related to the risk of disturbed anal 
function (Table 8). Factors concerning operative details such as elective or 
emergency operation, adequacy of mucosal bridges, treatment of vascular 
pedicles, and the number of excisions did not relate to the risk of inconti-
nence.  An associated procedure such as anal dilation, internal sphinctero-
tomy, fistula laid open or reoperation within 30 days, were not associated 
with the risk of incontinence (Table 10). 
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Table 10. Surgical characteristics of 418 patients operated for haemorrhoids in 
relation to the symptoms of anal incontinence.

Not incontinent 
(n=279)

Incontinent 
(n=139) P

Elective operation  216 (77) 117 (84) 0.21 
Emergency operation  63 (23) 22 (16)  
     
Indication for surgery 1 Bleeding 152 (54) 67 (48) 0.24 
 2 Hygiene/soiling 50 (18) 39(28) 0.02 
 3 Pain 62 (22) 29 (21) 0.84 
 4 Anal discomfort 13 (5) 3 (2) 0.32 
 5 Other 2 (1) 1 (1)  
     
Number of excisions 1 – 2 94 (34) 53 (38) 0.41 
 3 - 4 176 (63) 81 (58)  
 Unknown 8 (3) 5 (4)  
     
Treatment of vascular pedicle 1 Diathermy 6 (2) 2 (1) 0.92 
 2 Ligation 26 (9) 14 (10) 0.92 
 3 Suture ligature 216 (78) 106 (76) 0.89 
 4 Unknown 31 (11) 17 (12)  
     
Adequate muccosal bridges Yes 180 (65) 90 (65)  
 Unknown 99 (35) 49 (35)  
     
Sphincters identified Yes 151 (54) 61 (44)  
 Unknown 128 (46) 78 (56)  
     
Associated procedure * Yes 82 (29) 35 (25) 0.41 
 No 197 (71) 104 (75)  
     
Operating time (minutes) mean 26.5 23 0.27 
 Median (range) 25 (5-200) 20 (5-75)  
     
Reoperation within 30 days ** Yes 19 (7) 12 (9) 0.63 
 No 260 (   
Days in hospital (range)  4.1 (1-28) 3.8 (1-14) 0.3 
Data are number (%) of patients except otherwise stated. *=Anal dilatation, Fistula laid open, 
internal sphincterotomy. **=Bleeding, infection, pain. 

Incontinence after haemorrhoidectomy, was more often reported by females 
(P =0.005) (Table 8). The problem of anal hygiene as the main reason for the 
operation was significantly more common among patients with incontinence. 
(P <0,05) (Table 10). Identification of the anal sphincters at the operation 
was more frequently stated in the surgical reports in those with no inconti-
nence, although this difference was not statistically significant (P =0,06). In 
46 and 56% of the patients, no information on per-operative identification of 
the sphincters was given. 
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Patient satisfaction and relapse of haemorrhoids 
Questions reflecting overall satisfaction with the procedure indicated that the 
patients who reported incontinence were less satisfied (P< 0.001).  

Little or no effect on symptoms or aggravated symptoms of haemorrhoids 
as a result of the operation was also more common among those with incon-
tinence (P<0.001). Relapse of haemorrhoids was slightly more common in 
this group, but the difference was not statistically significant (Table 11). 

Table 11. Patient satisfaction in relation to symptoms of anal incontinence
Not incon-

tinent 
(n=279)

Incontinent 

(n=139)
P

What is your overall judgement of 
the results? Excellent or good 237 (85) 87 (63) <0.001 
 Acceptable or poor 42 (15) 52 (37)  
     
How did your symptoms respond 
to the operation? Disappeared or decreased 270 (97) 127 (91) 0.03 
 Unchanged o increased 9 (3) 12 (9)  
    
How was your ability to hold tight 
influenced by the operation? No Change 275 (99) 99 (71) <0.001 
 More difficult 4 (1) 40 (29)  
     
Have you noticed a relapse of 
haemorrhoids? Yes 87 (31) 53 (38) 0.19 
 No 192 (69) 86 (62)  
With your experience, Would you 
have the operation repeated?  Yes 252 (90) 106(76) <0.001 
 No 27 (10) 33 (24)  

Paper III 
Clinical evaluation and questionnaire 
There was no difference between the groups on the occurrence of prolapsing 
piles (P =0.866) or the presence of peri-anal skin tags (P =0.576). One per-
son in Group 2 had a chronic anal fissure. However, clinical assessment of 
the sphincters showed that 8 out of 19 in Group 1, and 5 out of 15 in Group 
2, had lowered resting tone whereas this was only found in one person in 
Group 3. All the other “normal” subjects were assessed as having normal 
resting tone. The difference in clinically estimated anal pressures among the 
groups was significant (P=0.005). Both Groups 1 and 2 differed significantly 
from Group 3 (P=0.002 respectively 0.039). All rectoscopies were normal.  
The mean bowel frequency in Group 1 was 13.3 times weekly (95% CI: 9.8-
16.7). The corresponding figures for Group 2 were 9.2 (95% CI: 5.8-12.6) 
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and and for Group 3, 8 times weekly (95% CI: 6.3-9.7) (P=0.02). The con-
sistency of faeces (liquid, normal or hard) did not differ between the groups 
and use of oral medication and enemas to stimulate the bowels was rare in 
all groups. The need to strain and time spent straining did not differ among 
the groups, neither did time needed for each visit to the bathroom. However, 
individuals in Group 1, felt empty less often after toilet visits (P=0.003) and 
more often quoted repeated visits to the bathroom to feel satisfied P=0.004).
Anal continence was evaluated by the Miller incontinence score (Miller et al. 
1988) for all participating cases. Group 1 had significantly higher scores 
(P<0.001) than the other two groups (Figure 3).

Figure 3. Difference in continence score within the 3 groups (P <0.001*) (Kruskal-
Wallis test). Group 1 differs from Group 2 (P =0.003) and Group 3  (P <0.001) 
(Mann-Whitney U test). 
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The answers to questions on anal continence are shown in Table 12. 

Table 12. Qualities of anorectal function 
Group 1 

n=19
Group 2 

n=15
Group 3 

n=19 P

Incontinence to gases     
No 1 4 10 0.009 

Yes, but rarely 8 8 5  
Yes, at last once / week 4 0 3  

Daily 6 3 1  
     
Incontinence to liquid faeces     

No 3 11 17 <0.001 
Yes, but rarely 11 4 2  

Yes, at last once / week 4 0 0  
Daily 1 0 0  

     
Incontinence to solid faeces     

No 16 14 19 0.408 
Yes, but rarely 2 1 0  

Yes, at last once / week 0 0 0  
Daily 1 0 0  

    
Need for a pad- daytime     

Yes 8 3 1 0.025 
No 11 12 18  

     
Notice difference between gases and faeces     

Yes 11 13 18 0.018 
No 8 2 1  

     
Is bowel-function disturbing your well being     

Yes 14 3 2 <0.001 
No 5 12 17  

     
Is bowel-function disturbing your social life     

Yes 9 3 1 0.017 
No 10 12 18  

     

The need to rush to the bathroom was reported more frequently in Group 1 
compared with Groups 2 and 3 (P=0.013). In this aspect Group 2 did not 
differ from Group 3. Median deferral time (range) for Group1, Group 2 and 
Group 3 regarding loose faeces was 5(0-10), 5(3-20) and 7(2-15) minutes 
respectively (P =0.079). Regarding deferring for solid faeces, the respective 
results were 10(2-20), 12(5-20) and 20(5-20) minutes (P=0.019).

Symptoms such as pain related to defecation, perianal pain and abdominal 
pain in general, together with bloating and problems with flatulence, were 
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equal and rare among all three groups. Obstetric history among the groups 
did not differ. 

Ano-rectal manometry 
Pressure 
The resting (Table 13), and squeeze (Table 14) pressures in Groups 1 and 2 
were lower than in Group 3, but the differences were not statistically signifi-
cant.

Table 13. Results of anorectal manometry at rest. 

  6 cm 5 cm 4 cm 3 cm 2 cm 1 cm 

Group 1 Mean
95% CI

11.1
9.1-13.1

10
8.1-11.8

16
11.8-20.2

33
21.5-44.6

49.7
38.7-60.7

47.9
37.7-58.1

      
Group 2 Mean

95% CI
11.1

8.3-13.9
10.5

8.5-12.5
21.1

9-33.2
33.9

20.7-47
51.3

37-65.6
50.3

40-60.6
      

Group 3 Mean
95% CI

12.5
10.3-14.6

14
8.6-19.4

22.5
12.9-32

45.9
33-58.8

66.2
56.5-75.8

56.4
48.3-64.5

 P 0.589 0.203 0.489 0.223 0.062 0.376 
Measurement points refer to centimetres above the anal verge. Results are reported in milli-
metres of Hg. 

Table 14. Results of anorectal manometry at squeeze. 

  6 cm 5 cm 4 cm 3 cm 2 cm 1 cm 

Group 1 Mean
95% CI

41.7
20.2-54.3

58.3
38.8-77.8

88.4
61.6-115.9

131.7
96.5-166.8

151.9
113.3-190.4

151.9
113.3-190.4

      
Group 2 Mean

95% CI
47.4

20.7-74
66.9

30.5-103.3
98.5

55.8-141.2
137.3

84.9-189.7
168.7

115-222.5
182.9

134.4-231.3
      

Group 3 Mean
95% CI

55.5
35.6-75.4

68.4
48.5-88.3

101.7
71.7-132.7

157.7
114.5-200.

201.8
161.2-242.5

201.8
161.2-242.5

P 0.550 0.796 0.815 0.621 0.207 0.167 
Measurement points refer to centimetres above the anal verge. Results are reported in milli-
metres of Hg. 

The results from the manometry could also be viewed by plotting the results 
in graphical form (Figure 4).
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Anorectal pressure at rest and squeeze
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Figure 4. Anorectal pressures (mean) at rest and at squeeze. 

A combination of the mean resting pressures of the high pressure zones at 1 
and 2 cm, (mean pressure at 1cm+2cm / 2) in Group 1, 2 and 3 created new 
pressure values of 48.8, 50.1 and 61.3 mm Hg respectively (P=0.056). Addi-
tionally the mean squeeze pressure of this high-pressure zone in groups 1 
and 2 and 3 was 151, 172.1 and 197.4 mmHg respectively (P=0.173).

Reflexes and sensitivity 
The threshold volume in ml to elicit RAIR was 30(10-60), 30(10-50) and 
20(20-50) (P =0.563) in Groups 1, 2 and 3 respectively. The threshold vol-
ume in ml to elicit first awareness of rectal sensation was 50(20-110), 40(10-
120) and 50(20-120) (P =0.690) in Groups 1, 2 and 3 respectively. Maximal 
tolerated rectal volume was 170ml(90-250) for Group 1, 230ml(70-250) for 
Group 2 and 170ml(80-240) for Group 3 (P=0.052).

Saline infusion test 
The subjects in Group 1 tolerated in median 205 ml Saline before leaking, 
whereas Group 2 tolerated 260ml and Group 3 tolerated 390 ml (P=0.02). 
This difference was most pronounced between Group 1 and Group 3 
(P=0.004).  The results of the Saline infusion test are shown in Figure 5.
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Figure 5. The volume of rectally infused saline (37º), contained without leakage. 
Difference within the three groups (P=0.024) (Kruskal-Wallis test). Group 1 differs 
from Group 3 (P=0.004)(Mann-Whitney U test).

Endo anal ultrasound 
At the real-time investigation, sphincter defects were suspected in 12 of 19 
patients in Group 1. With the exception of one, who had a combined external 
and internal sphincter defect, all were in the external sphincter. Totally 5 
were males and 7 were females. Similarly, sphincter defects were suspected 
in 7 out of 15 patients in Group 2. All were confined to the external sphinc-
ter. Three were males and 4 females. In Group 3, one person had a suspected 
defect in the external sphincter.  Each ultrasound study was documented as 
previously described.  

The two times blinded evaluations were compared and revealed good cor-
relation, with identical results in 47 of the 53 photographic sequences.  

Only defects verified at all three opportunities were accepted as true 
sphincter defects. In accordance to that, totally four defects were accepted in 
Group 1, and one defect was accepted in Group 2 and no defects were found 
and verified in Group 3. 

All of the accepted defects were in the external sphincter, and all ranged 
between 15-30% of the sphincter circumference. All were localised at 1 or 2 
cm height from the anal verge and all were localised to the anterior part of 
the anal circumference. One was male and five were females. A typical de-
fect in the external anal sphincter, and a typical normal finding is illustrated 
in Figure 6.
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Figure 6. Both pictures show a transverse section of the anal canal 2 cm above the 
anal verge. The lower part of the pictures is the dorsal part of the anal canal: view is 
from below. The left picture shows a transverse section of the anal canal (66 year 
old female) without signs of injury. The right picture shows a defect representing an 
injury, between 10 and 12, in the external sphincter (64 year old female).  

Paper IV 
Surgical treatment 
In total 115 patients were randomised to the Milligan-Morgan procedure and 
110 to the Ferguson procedure. All randomised patient were treated accord-
ing to the randomisation. The flow of patients is shown in Figure 7. The 
participating clinics included patients in the study at an even rate and the 
frequency of haemorrhoidectomies during the study period was comparable 
to the pre-study frequency. 
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Figure 7. Patient flow through the trial 

The demographic and clinical characteristics of the patients as well as tech-
nical details of the surgical procedure are described in Table 15. 
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Table 15. Patient demographics and details of the operative procedure 

 Open n=115 % Closed 110 % P 

Median age, years (range) 52(22-82) 53 0.685 §§ 

Gender                                              Male 61 53 55 50 0.646 § 
Female 54 47 55 50

Grade of haemorrhoids                Grade 2 12 10.4 7 6.4 0.671 § 
Grade 3 86 74.8 82 74.5
Grade 4 15 13 20 18.2

Skin tags only 2 1.7 1 0.9

Clinical tone of sphincter             Normal 106 92.2 97 88.2 0.475 § 
Increased 8 7 10 9.1
Reduced 1 0.9 3 2.7

Number of excisions                          One 15 13 16 14.5 0.747 § 
Two 35 30.4 26 23.6

Three 61 53 63 57.3
Four 4 3.5 4 3.6

Mode of dissection                  Diathermy 86 74.8 87 79.1 0.760 § 
Scissors 28 24.3 22 20

Unknown 1 0.9 1 0.9

Treatment of vascular -           Diathermy  60 52.2 58 52.7 0.574 § 
pedicle                Ligature/Suture ligature 55 47.8 50 45.5

Unknown 0 0 1 0.9

     

§: Chi-square test or Fisher’s test as appropriate. §§: Mann-Whitney U test. 

The internal and external sphincters were identified in 98% in both arms of 
the trial. The same applied to adequacy of the skin and mucosa bridges be-
tween the wounds. A violation of the protocol was observed as six patients 
in the Milligan-Morgan group and five in the Ferguson group had a partial 
internal sphincterotomy. In addition one sphincter dilatation was performed 
in the Milligan-Morgan group. Epidural or spinal anaesthesia was used in 
55% of the patients in Milligan-Morgan group and in 63% of those in the 
Ferguson group: general anaesthesia was administered to all other patients. 
No procedures were performed under local anaesthesia alone, but local an-
aesthetics were used in 45% of both groups with the aim of reducing postop-
erative pain. No statistically significant differences were found between the 
groups regarding any detail of the procedure. 
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Postoperative course 
In both groups, 39% of the surgical procedures were planned as day-surgery. 
In the in-hospital groups, the hospital stay was 1.5 days (range 1-9) in the 
Milligan-Morgan group and 2 days (range 1-8) days in the Ferguson group 
(P=0.585). In the Milligan-Morgan group, 2/115 patients (1.7%) needed a 
re-operation because of bleeding, 3/115 (2.6%) had urinary retention and no 
infection requiring treatment occurred (0%): the corresponding figures for 
the Ferguson group were 4/110 (3.6%), 5/110 (4.5%) and 3/110 (2.7%).  The 
difference in the number of complications was not statistically significant 
(P=0.067).

Pain
The pain score from the day of surgery and after 2 weeks are shown in Fig. 8.

Figure 8. Daily average pain measured on the day of the procedure and during a 
further 13 days. Visual analogue scale (0-10). Median values. Quartiles. A statistical 
significant difference was found at day 13 (P=0.041, Mann-Whitney U test)                
(o =outliers, * = extreme outliers). 



58

No significant difference between the two groups was noted except at Day 
13. Large individual variability was observed over the two week assessment, 
with a few patients reporting very high or very low pain scores during the 
whole period.  
In an attempt to describe the postoperative pain in a simpler way, and possi-
bly reducing the risk of multiple comparisons, the daily pain experienced by 
each of the patients was summarised. In this calculation, the Milligan-
Morgan group was found to have a postoperative median total pain score of 
31.1 (2.5-136.5) and the Ferguson group a corresponding score of 37.8 (5.6-
131) (P=0.92). Opiate injections were given to 34 patients in the Milligan-
Morgan group and to 31 in the Ferguson group during the day of the proce-
dure. There was no correlation between median total pain and number of 
excisions of haemorrhoids (data not shown). The use of local anaesthetics 
did not affect the reported postoperative pain (data not shown). 

One month follow-up 
The median time for the “one-month” follow-up was 32 days in both groups. 
At one- month visit, 96 (84.2%) of the patients in the Milligan-Morgan 
group reported total recovery and 98 (88.1%) in the Ferguson group 
(P=0.661). There was no difference between the median lengths of sick 
leave, 17 days (range 0-60) (Milligan-Morgan group) and 15 days (range 0-
50) (Ferguson group) (P =0.462). Minor bleeding from the wounds was re-
ported by 30% in both groups, and 25% in both groups reported some hy-
giene problems during the healing period. Altogether 95% in both groups 
stated that the haemorrhoid symptoms had disappeared or decreased at the 
one-month follow-up. 
On clinical examination, 65 patients (57%) in the Milligan-Morgan group 
had completely healed skin wounds. In the Ferguson group this number was 
77 (70.6%) (P=0.058): non-healing or wound dehiscence was observed in 
32/109 (29.4%) of this group. Full healing in the anal canal and in the rec-
tum was seen in 85% of the Milligan-Morgan group and 95% in the Fergu-
son group. No serious adverse events occurred in connection with the study 
process.

One year follow-up 
Patient satisfaction, anatomy and clinical status 
All skin wounds were healed at one year and no anal stenosis was observed. 
Other clinical findings at one year are described in Table 16.
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Table 16. Follow-up at one year. Clinical and anatomical findings 

 Open n=109 % Closed n=102 % P 

Healed in anal canal                              Yes 107 98.2 102 100 0.498 § 
No 2 1.8 0 0

Clinical recurrence                                Yes 18 15.6 26 25.5 0.089 § 
No 91 83.5 76 74.5

Anal fissure                                           Yes 3 2.8 1 1 0.622 § 
No 106 97.3 101 99

Pain at palpation                                    Yes 5 4.6 4 3.9 0.920 § 
No 104 95.4 98 96.1

    
Sphincter tone                                 Normal 93 85.3 89 87.3 0.748 § 

Increased 12 11 8 7.8
Decreased 4 3.7 4 3.9

§: Chi-square test or Fisher’s test as appropriate 

More patients in the Ferguson group were found to have anatomical relapse 
of the haemorrhoids than in the Milligan-Morgan group but the difference 
was not statistically significant. The patients’ opinions on relief of symp-
toms, relapse of haemorrhoids and satisfaction are described in Table 17.

Table 17. Follow up at one year. Questions answered by the patient 

 Open n=109 % Closed 102 % P 

Change in haemorrhoid                Disappeared 84 77.1 88 86.3 0.06 § 
Symptoms.                                       Decreased 25 22.9 12 11.8

Unchanged 0 0 1 1
Increased 0 0 1 1

Has anal continence                          Improved 29 26.6 26 25.5 0.913 §  
changed as a result                         Unchanged  74 67.9 69 67.6
of surgery.                                     Deteriorated 6 5.5 7 6.9

Do you have any                                          No 86 78.9 87 85.3 0.072 § 
difficulty with anal                Gas incontinence 14 12.8 13 12.7
continence now                 Liquid incontinence 8 7.3 1 1

Incontinence for solid 1 0.9 0 0

Recurrence of symptoms                             No 92 84.4 84 82.4 0.823 § 
Yes 17 15.6 18 17.6

Results of surgery                              Excellent 64 58.7 63 61.8 0.047 § 
Good 32 29.4 35 34.3

Acceptable 10 9.2 1 1
Poor 3 2.8 3 2.9

§: Chi-square test or Fisher´s test as appropriate 
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A higher proportion of patients in the Ferguson group report excellent or 
good results of their operation compared with those in the Milligan group 
(P=0.047). Two patients died before the one-year follow up. Deaths were 
unrelated to the surgery 

Changes in anal continence 
The figures regarding continence shown in Tables 17 and 18 indicated that
the Ferguson group had fewer problems with liquid incontinence one year 
after surgery, but the differences were not statistically significant.  

Table 18. Details of anal continence before and after surgery

Preoperative

Open
(n=115)

%

Closed
(n=110)

%

P

Postoperative

Open
(n=109)

%

Closed
(n=102)

%

P

Gas incontinence ?       
Never 56 55 0.505 § 45 60 0.181 § 
Rarely 25 33  38 32  

Weekly or more 14 11  12 8  
No answer 5 1  5 0  

       
Liquid incontinence?       

Never 72 79 0.683 § 81 92 0.220 § 
Rarely 19 16  13 8  

Weekly or more 3 3  1 0  
No answer 6 2  5 0  

       
Incontinence to solids?       

Never 95 95 0.174 § 89 97 0.498 § 
Rarely 1 3  5 3  

Weekly or more 1 1  0 0  
No answer 3 1  6 0  

       
Wearing a pad during 17 23 0.246 § 8 4 0.374 § 
daytime       
       
Miller Score       

Median (range) 0 (0-17) 1 (0-14) 0.645¶ 1 (0-13) 0 (0-12) 0.035¶
Mean 1.9 1.7  1.66 0.98  

Numbers are in percentages except for the Miller score. §: Chi-square test or 
Fisher’s test as appropriate. ¶: Mann-Whitney U test.   

Preoperatively, there was no difference in the incontinence scores of the 
groups (P=0.645). However, the postoperative incontinence score was sig-



61

nificantly lower in the Ferguson group than in the Milligan group (P=0.035)
(Table 18). When the scores were compared before and after surgery, a sig-
nificant improvement in score (P=0.015) was found postoperatively in the 
Ferguson group, but no change within the Milligan group was observed. 
However “soiling” was observed in 49% of the Milligan group before sur-
gery and in 16% after surgery (P<0.005): corresponding figures for the Fer-
guson group were 52% and 14% (P<0.005). As 12 patients had sphincter 
dilatation or partial sphincterotomy associated to the haemorrhoidectomy, 
the changes in the Miller score were calculated after excluding these pa-
tients: the result was identical with the previous analysis. The Ferguson 
group still had an improved score (P=0.037) whereas the score in the 
Milligan-Morgan group remained unchanged after surgery (P=0.401).

A small proportion of patients in both groups (n=13) reported late im-
paired anal continence after surgery (Table 17): mostly gas incontinence. 
This subgroup of patients had a significantly higher incontinence score, with 
median score of 4.5 (range 0-14): one of these 13 patients had an associated 
partial sphincterotomy. 

Changes in bowel function, bowel habits and evacuation 
Apart from incontinence symptoms, the patterns of changes in bowel func-
tion after surgery were the same in the Milligan-Morgan group as in the Fer-
guson group. For simplicity, the changes are reported by pooling the two 
groups into one. The frequency of patients with a reduced feeling of well-
being, caused by disturbances in bowel function, changed from 67% to 11% 
(P<0.005). The same applied to disturbances in lifestyle, with a reduction 
from 38% to 7.5% (P<0.005). The frequency of abdominal pain during and 
after defecation was reduced from 30% and 29% preoperatively to 8% 
(P<0.005) and 5.2% (P<0.005) at one year respectively. Even bloating was 
reduced from 36% before surgery down to 29% (P<0.038). Clear improve-
ment regarding ease of evacuation was also observed. Before surgery, 49% 
claimed difficulty in “feeling empty” after toilet visits: this improved to 26% 
at one year (P<0.005). A decrease in the need for repeated toilet visits was 
also observed, from 39% to 30% (P=0.024). However, no change in fre-
quency of bowel evacuation was found after haemorrhoidectomy and both 
groups evacuated their bowels in median once a day, before and one year 
after surgery. 
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General discussion 

The terminology and nomenclature in haemorrhoidal disease and its related 
ano-rectal anatomy, reveals a lack of uniformity, and may contribute to some 
confusion. Additionally, the view of the anatomist may differ from that of 
the surgeon. The patients searching for help may also have an opinion, dif-
ferent from that of the physician. If physiological and functional findings are 
incorporated with the anatomical and surgical considerations, and further 
combined with the patient’s opinion, the situation can become additionally 
confusing. In spite of considerable lack of evidence, the treatment of haem-
orrhoids is described with a sense of certainty in most textbooks on the sub-
ject. Although the ethiology and pathogenesis is obscure, and the symptoms 
experienced by the patients are rarely described in detail, most physicians 
have a view on the subject. Dietary recommendations appear usual despite 
lack of adequate evidence. The diet of early humans was relatively low in 
energy and animal products yet high in fibre-containing foods. Nowadays 
diets are high in energy and animal products, and contain less fibre. How-
ever, haemorrhoids were one of the first conditions described regarding pro-
posed ethiology and treatment in the first ancient medical “journals”. In spite 
of decreasing fibre intake and increased intake of fat and animalic foods, the 
prevalence of haemorrhoids in western society appears to have decreased 
during the last 4-5 decades (Johanson and Sonnenberg 1991). The continu-
ously changing dietary factors may be of a minor importance regarding 
ethiology. 

The aim of the following discussion was to try to highlight anorectal and 
bowel symptoms in haemorrhoid patients, and to describe results after surgi-
cal excision. 

Bowel habits (I) 
Questionnaires and incontinence score 
Analysis and comprehension of the complex and multifaceted presentation 
of bowel symptoms at all anatomic levels, creates a problem to clinicians. A 
good example of this is IBS, which is probably best approached in a system-
atic fashion with the Rome II criteria. Prior to the present Rome criteria, a 
number of questionnaires have been tried, some with good results. A good 
questionnaire needs to meet several criteria as it must be: understandable and 



63

easy to complete by the target population; must be reproducible (reliable) on 
two or more occasions; and must measure what it is supposed to measure 
(validity). The value of questionnaires has been considered more sensitive 
than an interview (Kruis et al. 1984).  

The questionnaire used in Papers I, III and IV was analysed for validity 
and reliability, and found to be of acceptable quality for most aspects, and 
there was confidence in the questionnaire as a useful instrument providing 
important information in the respective studies. A questionnaire on bowel 
function and incontinence, with great resemblance with the one we have 
used in our studies, was shown to have greater sensitivity than a standard 
physician interview, and was considered a “useful tool” for assessing for 
presence of faecal incontinence (Reilly et al. 2000). 

The Miller score (Miller et al. 1988), easily calculated from the question-
naire, is somewhat less informative than the more detailed scorings de-
scribed later (Pescatori et al. 1992, Jorge and Wexner 1993, Vaizey et al. 
1999); however, the questionnaire provides information on the use of protec-
tive devices and indicates influence on daily and social life. Therefore, the 
results regarding anal continence should parallel results based on the most 
commonly used Wexner incontinence scale (Jorge and Wexner 1993). 

Symptoms 
The most usual symptoms of haemorrhoids, indicated by the questionnaire in 
Paper I, were bleeding, followed by anal pain, soiling and itching. One or 
more of these symptoms were found in 90% of the patients, although this 
questionnaire was not developed specifically to study haemorrhoid symp-
toms. All patients participating in the randomized trial (Paper IV) preopera-
tively answered a question on “what was the main reason for their opera-
tion”. The following Table 19 presents the answers to this question. 

Table 19. Main symptom leading to haemorrhoidectomy in 225 consecutive patients. 

Main symptom  
Bleeding 44%
Prolapse 24%
Hygienic 14%

Pain 12%
Itching/Secretion 5%

Other 1%

(Johannsson H.Ö. et al. Unpublished data). 

The symptoms described above compared well with the consecutively re-
ported main symptom of 100 patients with haemorrhoids, described by 
Leicester (Henry MM 1991): bleeding being the most common main symp-
tom, reported by 35%, followed by prolapse (21%), pain (19%), discomfort 
(17%), pruritus (6%) and discharge (1%). The occurrence of haemorrhoid-
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like symptoms among the control persons may actually be explained by the 
presence of haemorrhoids. This is supported by the finding of clustering of 
the haemorrhoid symptoms to the same individuals in the control groups.  
This may simply reflect the prevalence of haemorrhoids in the general popu-
lation.

There is a variation in the meaning of the word “constipation”. Probably 
the most usual interpretation is infrequent or difficult evacuation of faeces:  
hard faeces are often associated with constipation. One hundred patients in 
the haemorrhoid group in Paper I (Johannsson et al. 2005), did not report 
hard faeces, and, their bowel frequency was the same as in the controls. Sev-
enteen percent of the patients used oral laxatives or bulking agents. This 
medication was rare in the control groups. Even with exclusion of the pa-
tients using this medication, bowel frequency remained comparable to the 
controls. After the completion of Study IV, having the same questions an-
swered by 225 consecutive patients, the results were unchanged, with one 
bowel movement each day and rare occurrence of hard faeces. The question 
of the occurrence of/and/or role of constipation regarding patients with 
haemorrhoids can therefore possibly be raised. 

Problems with hygiene and incontinence within the patient group, though 
moderate, can be understood in the light of the protruding nature of grade 3-
4 haemorrhoids: the use of a “pad” may therefore seem natural. A sample 
error may have reduced the grade of incontinence, as absence of obvious 
faecal incontinence was a criterion for inclusion of patients in the random-
ized study. Thus the incidence of incontinence/soiling may be higher in un-
selected patients considered for surgical treatment of haemorrhoids. 

As shown in Tables 6 and 7, up to 35-55 % of the haemorrhoid group re-
ported diffuse general bowel symptoms including flatulence, bloating and 
disturbed defecation, with an exaggerated desire to strain and a feeling of 
incomplete evacuation and urgency. Enlarged haemorrhoid cushions alone 
cannot explain these symptoms. This has not been highlighted previously. 
These symptoms were clustered to the same individuals, and supported the 
interpretation that IBS may often be a coexisting condition in many patients 
with haemorrhoids. Furthermore up to 65-70% of patients with IBS are 
women (Chang and Heitkemper 2002) comparing well to the findings that 
seventy percent of the patients reporting these complaints were women (data 
not shown). There is a risk for ecological bias in considering this association, 
but differences in bowel symptoms between the control groups and the pa-
tients was clear. The usefulness of questionnaires has previously been illus-
trated in several studies (Pescatori et al. 1992, Vaizey et al. 1999). When
designing this study (Paper I), a validated questionnaire that had been ap-
plied routinely at the units was used. The questionnaire is not intended to 
confirm IBS and did not contain the Rome I or II criteria for verifying IBS. 
However, questions about increased bowel frequency, straining, “urgency”, 
a feeling of incomplete evacuation, and bloating were included together with 
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questions on abdominal pain and its relation to defecation. The control popu-
lations in this study were certainly not totally free from abdominal and 
anorectal symptoms, a finding which should be viewed in light of that up to 
10-15 % of adults, report symptoms consistent with IBS (Agreus et al. 
1995). This frequency of symptoms correlates well to that in our control 
subjects and gives reason to consider them representative of a normal popu-
lation.  The disturbances of well-being and of social life as a result of bowel 
function problems also compared well with data about patients with IBS 
(Sperber et al. 2000). However the patients in this study had haemorrhoids 
intended for surgical correction, and quality of life disturbances may of 
course, at least partially, be associated with this. 

The pathophysiological factors in the development of IBS are unclear and 
mainly hypothetical. Altered motility, psychosocial factors, visceral hyper-
sensitivity, neurotransmitter imbalance, infection and inflammation have all 
been proposed. Visceral hypersensitivity has been found in patients with 
IBS, and expanding balloon studies of the rectum have shown that patients 
with IBS experience discomfort at lower balloon volumes than control sub-
jects (Mertz et al. 1995). Similar results have been obtained in studies on 
sensitivity and distendibility in the sigmoid colon (Drewes et al. 2001). 

The study has obviously a problem with non-responders, in the healthy 
population control group. A possible risk for ecological and selection bias is 
thus introduced into the study. However, finding their answers from both the 
control groups mostly identical, reinforce us to believe in the validity of our 
results. However there will always be the question, “were the healthy con-
trols” more or less normal. There is no secure answer to that question.  

Some of the “irritative” symptoms described in Tables 6 and 7, together 
with the increased problems with hygiene, can be viewed with the above-
mentioned physical models in mind. An association between haemorrhoids 
and IBS had not been reported until Palmer et al in a recent study (Palmer et 
al. 2002) found, that among patients with IBS who were treated invasively 
for anorectal problems, the IBS symptoms  improved in 86% after treatment. 
They suggest that anoenteric reflexes may be a significant factor in irritable 
bowel syndrome. In a recent study (Ragnarsson et al. 2001), patients with 
IBS have been found to suffer from pain, bloating, straining at stools and a 
feeling of incomplete evacuation, to a similar extent as we have found in 
patients with haemorrhoids.  

Therefore the findings from Paper I suggest that up to half of the patients 
with haemorrhoids may have a coexisting functional bowel disorder, possi-
bly fulfilling some criteria for IBS. 

Detailed information and understanding of the symptoms and bowel func-
tion in patients presenting with haemorrhoids is important when selecting 
among the different forms of treatments for these patients. Good treatment 
results are dependent on a valid pre-treatment diagnosis. As the gut and the 
internal anal sphincter are anatomically and functionally connected, and 
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there are anatomical extensions of smooth muscle fibres into the haemor-
rhoid cushions, it can be reasonable that anal conditions affect the gut, or 
vice versa. Therefore it is possible that IBS-related symptoms are associated 
with an increased tendency to submit those patients to surgical treatment for 
haemorrhoids. 

Retrospective results after surgery (II-III) 
Paper II 
The prevalence of anal incontinence in the normal population is reported to 
vary between 2.2 - 3.7 % (Talley et al. 1992,Nelson et al. 1995). The inci-
dence of 9.5 % of patients claiming incontinence related to the operation in 
Paper II (Johannsson et al. 2002) and further 23.6 % claiming disturbed anal 
function, but not relating their problem to the operation, is therefore high. 
Thus a possible incidence of imperfect anal function in up to 33% of these 
patients after Milligan-Morgan excision was observed.  

The 139 patients claiming incontinence can be divided into two groups 
depending on their answer to question 3 in Table 11, i.e. those claiming in-
continence caused by the operation (n=40) and those not recollecting such a 
correlation (n=99).  Even if the 99 patients with a certain degree of inconti-
nence did not relate their problems to surgery, it is possible that such a rela-
tionship exists. Incontinence was more severe among the 40 who related 
their problems to the operation and these patients had incontinence for liquid 
stool as a predominant complaint (Table 9). Unfortunately, the incontinence 
scores could not be calculated, as the frequency of the complaints was un-
known. In view of the long time elapsed since the operation in some patients, 
the precision of our results can be questioned. However, the data suggested 
that some faecal incontinence was more common after haemorrhoidectomy 
than previously recognised. It is of interest that 91-97% of the patients re-
ported improvement regarding haemorrhoid symptoms. This may support, 
that the reported incontinence is not simply caused by recurrence. Further 
on, recurrence was the same, irrespective of reported incontinence or not.  

Several possible explanations for anal incontinence after haemorrhoidec-
tomy might be considered. The internal sphincter is not responsible for total 
resting anal pressure since this smooth muscle alone, cannot close the anal 
canal completely. Haemorrhoidal cushions contain a network of muscle fi-
bres and vessels that can alter the contour of the anal canal and contribute 
with up to 15% of resting anal pressure (Lestar et al. 1989). Excision of this 
anatomical entity may result in leakage. Excision of highly innervated ano-
derm might reduce anal sensitivity, theoretically leading to incontinence 
(Hyams and Philpot 1970). The closed method described by Ferguson 
(Ferguson and Heaton 1959, Ferguson et al. 1971) aims to minimise excision 
of anoderm, thereby possibly decreasing the risk for anal denervation. Ac-
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cording to a long term follow up study after operation with the closed tech-
nique, permanent disturbance of continence was rare (McConnell and Khub-
chandani 1983). The risk of injuries to both the internal and the external 
sphincter is present when operating in the vicinity of these structures.  
Sphincter damage has been visualised by anal endosonography after haemor-
rhoidectomy (Abbasakoor et al. 1998). Some sphincter dilation when per-
forming the operation is sometimes unavoidable and the sphincters can be 
over distended. The use of a self-holding anal retractor reduces anal resting 
pressure by up to 20% (van Tets et al. 1997), and anal manipulation with 
instruments passing the sphincters has a similar effect (Tuckson et al. 1991).  

From the data presented, the Author concludes that haemorrhoidectomy 
carries an underestimated risk for incontinence caused by any of the mecha-
nisms outlined above, or a combination of these. This risk is probably in-
creased if the patient is of female sex. To some extent this is understandable, 
as the female anal canal and external anal sphincter are generally shorter 
than in the male (Morren et al. 2001) and therefore possibly more susceptible 
to damage. It was also indicated that the risk for future incontinence in-
creased if the indication for surgery was hygiene problems. Although this 
can be considered natural, it highlighted the importance of identifying indi-
viduals with imperfect anal continence before an operation is recommended. 
Disturbances of anal continence can be difficult to recognise and define and 
it is well known that the objective measured results that can be generated by 
the modern anorectal laboratory cannot be directly translated to the quality 
of the anorectal function in vivo (Smout 2001). Therefore the patient’s opin-
ion must be considered when the long-term results of anorectal surgery are 
studied.

The results suggest that the Milligan- Morgan operation was associated 
with a considerable risk for impaired continence. Haemorrhoids are a benign 
condition and the symptoms can fluctuate in intensity and may disappear 
with time. It is therefore recommend that the indication for haemorrhoidec-
tomy should be strict and the possible benefits of the operation must be 
weighted against the risk for incontinence. 

Paper III
There are therefore multiple possible causes for anal dysfunction after 
haemorrhoidectomy. The Milligan-Morgan haemorrhoidectomy may appear 
to be a rough procedure, as it partially exposes the internal and external 
sphincters to the environment and leaves the wounds open and can require 
the insertion of anal retractors. A relatively careful dilatation of the anal 
opening may result in injury to the sphincters (Tuckson et al. 1991). Acquir-
ing good haemostasis with the use of electric current or ligatures can damage 
or disturb the sphincters and the surgery itself can result in injury and infec-
tion. (Abbasakoor et al. 1998), which might theoretically cause sphincter 
injury (Carapeti et al. 1998). Excision with secondary healing may cause 
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decreased sensitivity (Read et al. 1982) and reduced capacity for anorectal 
discrimination. The excision itself may lead to reduced resting anal pressure, 
due to loss of the anal cushions (Lestar et al. 1989, Lestar et al. 1992).  

The manometry results showed no statistically significant differences 
among the groups but Group 1 had lower pressures, both at rest and when 
squeezing, than both the control groups. However, the pressure measured at 
each level does not alone directly reflect the continence function of the anal 
sphincter. The functional efficiency of the sphincters is a result of a summa-
tion of the effect of action of the internal and external sphincters at all levels 
of the dynamic part of the anal canal. Therefore, a summation of the pressure 
at one and two cm above the anal verge was calculated and a new mean pres-
sure corresponding to the highest-pressure zones in the anal canal was de-
termined. In this way, a simplified high pressure zone was imitated: the pres-
sure of this zone was somewhat lower in Groups 1 and 2 compared to Group 
3, but the difference was not statistically significant. Looking at Figure 4
and studying Table 13 and 14, makes it improbable that further summations 
would reveal any differences; however the material was small and the wide 
confidence intervals of the measurements reflected the great variation in the 
individual results. The risk for Type 2 error was therefore substantial. The 
variance in measurements was of a similar magnitude in the control groups 
as in the patients with reduced continence function, and there was large over-
lap in pressure findings among the groups. These results were in accordance 
with a study comparing patients with faecal incontinence and healthy control 
subjects (Felt-Bersma et al. 1990). The direct value of anorectal manometry 
in the context of incontinence may be overestimated (Smout 2001). However 
anal pressure are reduced after haemorrhoidectomy (Ho et al. 1995), while 
returning toward preoperative levels after several months. The patients in 
Group 1 may represent patients that not fully recovered regarding their anal 
pressures, and thereby have at least partially an explanation to their inconti-
nence.

The value of Saline infusion test has been doubted (Felt-Bersma et al. 
1990) in clinical settings, as the results usually have a large range. The test is 
also rather cumbersome to perform. However, the test has been used for 
evaluating the results from incontinence treatment (Rosen et al. 2001) as 
well as functional results after haemorrhoidectomy (Read et al. 1982). Cer-
tainly the Saline test results in this study show a great range, but a significant 
difference between the patients reporting incontinence and the control Group 
3 was observed, although no difference was found between Group 1 and 2 
(Figure 5).

Questionnaires regarding anal incontinence are useful when measuring 
anorectal and bowel complaints objectively (Vaizey et al. 1999). The ques-
tionnaire used in this study, was validated when studying patients with faecal 
incontinence and found to have good reliability in this concern, as well as for 
usage of pads (Osterberg et al. 1996). Higher incontinence scores in Group 1 
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(Figure 3) supported the previously reported disturbance of anal function in 
Paper II. 

Breaks in the continuity of the sphincters can suggest previous trauma. 
However, breaks and defects in the sphincters are less obvious, if injury re-
sults in only thinning of the muscle bands and can be missed when studied 
with ultra-sound. In spite of the strict criteria for interpretation of the endo-
anal ultrasound, defects were found in 20% of patients in Group 1, and in 
7% in Group 2: no defects were found in Group 3. This correlated to results 
reported by (Felt-Bersma et al. 1995), where endosonograpic defects in the 
internal sphincter following haemorrhoidectomy were found in up to 13%. 
Anatomically it is easy to imagine that the internal sphincter is susceptible to 
injury during haemorrhoid surgery, due to its closeness to the cushions. 
However, the injuries in this study were confined to the external sphincter. 
This may be explained by traction during surgery, dislocating the striated 
muscle into the surgical field. The possibility of this mechanism is clear 
when considering Figure 1. Sphincter injury could also be explained by 
post-operative infection. This may represent the results in general surgical 
practice.

A combination of the theoretical risks specifically associated with haem-
orrhoidectomy, as well as hazards inherent in most operations on or near the 
anal canal, could explain the reason for the complaints reported by Group 1.
Haemorrhoidectomy is a delicate procedure with generally good results for 
the patients. However, the outcome can be discouraging and at times even 
disastrous. The clinical evaluation of the anus can naturally be biased, but 
the parameters studied should be easily identified and differentiated. Clinical 
assessment of the sphincters has been shown to be reliable (Hill et al. 1994, 
Favetta et al. 1996).  Clinical evaluation is the everyday instrument used by 
all surgeons. 

The patients in Group 1 differed from the controls by more frequent defe-
cations and were more often dipleased with the quality of evacuation, and 
needed more frequent visits to the toilet, compared with the control groups. 
Patients with haemorrhoids have been described as having decreased rectal 
compliance, usually resolving after haemorrhoidectomy (Ho et al. 1995). 
However general bowel symptoms, abdominal pain, defecation related pain, 
bloating and problems with flatulence were equally distributed and rare 
among the three groups: obstetric history also did not differ. This lack of 
difference, compared to the results from Paper I can be explained by the 
small number of patients and participants in Paper III.  

Assessing ano-rectal function can be a difficult task. Through using a 
questionnaire on bowel and anorectal function, anorectal manometry, saline 
infusion test, and imaging of the sphincters, most of the parameters of inter-
est were measured. Each of these methods has its weaknesses but, weighing 
together all results and adding them to the clinical impression makes us con-
fident to state that a substantial proportion of patients who have reported 
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impairment in anorectal function after haemorrhoid surgery, actually have 
some structural abnormality, at least partially explaining their symptoms, 
and have a clear risk for further deterioration. The control groups appear to 
have minimal or no risk for future anorectal problems. We conclude that in a 
cohort of 418 patients previously operated with Milligan-Morgan haemor-
rhoidectomy, up to 5 - 10% have impaired anal continence and are dissatis-
fied with the results of surgery. A proportion of the patients also have 
physiological and structural abnormalities. The results after surgery for 
haemorrhoids may be improved by abandon anal retractors and all anal dila-
tation, as well as performing perfect and well-planned dissection and exci-
sion.

Prospective results after surgery (IV) 
Open versus closed haemorrhoidectomy have been compared in eight ran-
domised trials, mainly regarding pain and healing of the wounds. This study 
(Paper IV) is at present the largest randomised study in which the open 
Milligan-Morgan operation has been compared with the closed Ferguson 
procedure. The summarized results, including the present study are presented 
in Table 20.

Table 20. Previous and present randomized trials comparing open and closed 
haemorrhoidectomy. Summary of results. 

Post.op Long term results 

Ref.
Number of 

patients 
Pain Compli-

cations
Healing

of wounds 
Recurrence Patient 

satisfaction
Functional 

results 
      

1 n=67 ND  ND Faster in open NS NS NS 
2 n=34 Less in closed ND NS NS NS NS 
3 n=35 ND ND ND NS NS NS 
4 n=77 ND ND Faster in closed ND ND ND 
5 n=80 Less in open ND Faster in closed NS NS NS 
6 n=79 NS ND Faster in closed NS NS NS 
7 n=80 Less in closed NS Faster in closed NS NS NS 
8 n=200 Less in closed ND Faster in closed ND NS ND 
9 n=225 ND ND ND ND Higher in 

closed 
Better in 
closed 

ND= No difference.   NS= Not studied.                 1.(Ho et al. 2000a). 2.(Hosch et al. 
1998). 3.(Carapeti et al. 1999). 4.(Arbman et al. 2000). 5.(Gencosmanoglu et al. 
2002). 6.(Uba et al. 2004). 7.(You et al. 2005). 8.(Arroyo 2004) 9. Paper IV.

As there are theoretical advantages with the closed technique, the primary 
aim of this study was to determine whether the anal function was less dis-
turbed with closed haemorrhoidectomy than with the standard Milligan-
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Morgan procedure. The two treatment groups had comparable function pre-
operatively. One year after surgery the Ferguson group had a lower inconti-
nence score.  

However, impaired anal continence was reported in about 6% in both 
groups. Those patients had a significantly higher continence score than the 
rest of the patients. A mild change in anal continence can be difficult to 
measure. However, most scales for assessment of faecal incontinence seem 
to correlate well with the clinical impression of severity (Vaizey et al. 1999). 
Beside the scale used in this study (Miller et al. 1988), further scales have 
been described (Pescatori et al. 1992, Jorge and Wexner 1993). The use of 
anorectal manometry, endo-anal ultrasound and anal electro-sensation could 
possibly have contributed to a better understanding of the mechanisms in-
volved, regarding the changes in continence function. However, these facili-
ties were not available at all participating clinics, and these investigations 
were thus not included in the protocol. There would also be a possible risk 
for systematic bias when comparing laboratory results, collected from differ-
ent settings. 

Pain is an important aspect of all surgical therapy. Various methods have 
been described for reporting pain after surgery for haemorrhoids. In the pre-
sent study, no clear difference was found between the two methods regard-
ing postoperative pain, but there was a trend towards less pain in the Fergu-
son group from the fifth day after surgery (Figure 8). Daily average pain was 
not reduced by the use of local infiltration of anaesthesia on the day of sur-
gery, which is in accordance with results of other studies (Chester et al. 
1990,Marsh et al. 1993). Pain reduction was not reported by patients having 
only one or two excisions. This observation might be explained by modifica-
tion of the size of the excisions, and the expectations of the patients. Con-
cerning postoperative pain, it is important to note that a standardized regi-
men of analgesic, stool softener and antibiotic was used in the trial, and this 
may have minimized possible differences.  

The rate of complications appeared to be equivalent in the two arms. 
Wound healing rate at four weeks seemed to be somewhat higher in the Fer-
guson group (P=0.058).  The finding of unhealed wounds in 30% of the 
Ferguson group actually represents dehiscence, a complication noted previ-
ously (Ho et al. 1997). The reason for dehiscence is not obvious, and study-
ing the database showed no improvement over time regarding healing rate. 
The use of length of sick leave as a variable for reflecting the quality of a 
surgical procedure is doubtful, as it is influenced by many confounding fac-
tors. However, the length of sick leave in this trial did not differ between the 
study groups, supporting the assumption of similar wound-healing rates.  

The high rate of relapse of haemorrhoid symptoms (Table 17) in this trial   
was of concern. Although not significant, the relapse rate appeared higher in 
the Ferguson group. This might be explained by the fact that the Milligan-
Morgan procedure was previously the procedure of choice at the participat-
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ing hospitals, and that the results of the Ferguson procedure may thus be 
affected by a learning curve effect. Another explanation may be that the 
Ferguson procedure is a tissue-saving operation compared with the Milligan-
Morgan procedure. However, the symptomatic relapse of about 15% after 
the first year, was comparable to other published results (Arbman et al. 2000, 
Senagore et al. 2004). Relapse rates up to 26% has been reported (Konsten 
and Baeten 2000). The relapse rate after Milligan-Morgan and Ferguson 
haemorrhoidectomy is in most reports stated to be low, but is usually evalu-
ated after a short follow-up. Reporting of relapse of haemorrhoids is not 
simple, as the results can easily be biased in many ways. No internationally 
accepted classification of haemorrhoids exists, which creates a problem in 
comparing studies on this subject (Lunniss and Mann 2004). Measures on 
anal function are not set and criteria for reporting anal dysfunction are not 
defined.  Therefore, the patient’s opinions regarding relapse and satisfaction 
may reflect the true results after haemorrhoidectomy. As shown in Table 17, 
the majority of the patients in this study were pleased with the results after 
surgery, but the Ferguson procedure may possibly have advantages regard-
ing long-term patient satisfaction. There was no correlation at all between 
clinical relapse and the number of excisions, which might support tailored 
haemorrhoidectomy, as being equally effective as the standard three-excision 
procedure (Hayssen et al. 1999). This is possibly important, as reducing the 
number of excisions could reduce the risk for disturbance of anal function.  

The effects of haemorrhoidectomy on bowel function, symptoms and 
evacuation have not previously been reported. It seems natural that both the 
methods being studied can have effects on soiling and the feeling of com-
plete evacuation. However, it is surprising to find a decrease in abdominal 
pain during and after defecation after haemorrhoidectomy. The same applies 
to the decrease in bloating and problem with increased flatus. Haemorrhoi-
dectomy has in one study been found to have an impact on bowel function in 
patients with IBS, and the question of whether some kind of “ano-enteric 
reflex” may exists has been raised (Palmer et al. 2002). In the present trial, 
some effects on general bowel symptoms were noted and this question con-
tinues to be relevant. The number of bowel movements remained unchanged 
after both types of surgery, with a median of 7 movements a week. Constipa-
tion is traditionally considered to be common in patients with haemorrhoids, 
but the patients in this study were not constipated, a finding supported by 
results of two other studies (Johanson and Sonnenberg 1990,Johannsson et 
al. 2005).  

The data indicated a number of possible benefits of the Ferguson proce-
dure: this method of surgery offers improved long-term continence, and no 
obvious disadvantages of this method of haemorrhoid excision were found. 
The participating surgical units had comparable results regarding all main 
variables, and the incidence of haemorrhoidectomy during the study period 
was similar to that before the study was initiated. The patients operated upon 
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were recruited from a defined population served by the participating clinics 
and the study is therefore population-based. The results from this study may 
therefore reflect those obtained after haemorrhoid excision in general surgi-
cal practice. 

Discussion on other observations and reflections on future 
treatment
In the anatomy of the anal canal, the occurrence of smooth muscle in the 
haemorrhoid cushions is emphasized. This smooth muscle component is at 
least partially arranged in a pattern, indicating a function that may be more 
important than previously thought. The author’s studying of the literature has 
not revealed any obvious overlooked explanation or hypothesis regarding 
ethiology and pathogenesis of haemorrhoids. The findings of this thesis do 
not support the common opinion that haemorrhoid patients are constipated in 
terms of hard faces or infrequent evacuation. However there is a prolonged 
and disturbed bowel evacuation in many patients suffering from haemor-
rhoids and if this represents a form of constipation, or if there is a bowel 
dysfunction with connections to IBS is unclear.  

Epidemiology, the findings regarding gender and age distribution were 
similar to previous findings from a large epidemiological study (Johanson 
and Sonnenberg 1990). 

Recurrence of haemorrhoid symptoms was reported more frequently than 
would have been expected. In Paper II this was 33% and in Paper IV this 
was 15-17%. However none of the patients reporting relapse had a re-
haemorrhoidectomy. Recurrence can naturally be explained by poor per-
formance of the surgical procedure, and there was an abundance of surgeons, 
(82), involved in the surgery in Paper II: in Paper IV, more than 80% of the 
225 procedures were performed by totally 5 surgeons. However reports are 
emerging on similarly inferior results (Konsten and Baeten 2000). Long term 
results from one of the randomized studies (Arbman et al. 2000) are now 
being explored and there seem to be similarly high rates of recurrence 
(Arbman G. Unpublished data. Personal communication 2005). If the results 
of surgical excision, with or without suture of the wounds, are of the magni-
tude reported here, this should be highlighted in the debate regarding future 
haemorrhoid treatment techniques. The risk for a relapse should be clarified 
for patients considered for haemorrhoidectomy.  

Complications are an important factor of all surgical treatments. In this 
randomised study the complications were few and relatively mild. Serious 
complications after haemorrhoidectomy are however described, and infec-
tions in the perineum are probably the most feared. Fournier’s gangrene is 
reported in two case reports regarding both the Milligan-Morgan procedure 
and the Ferguson operation (Lehnhardt et al. 2004, Gurfinkel et al. 2005), 
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and is considered to be very rare. In the series of 556 consecutive open 
haemorrhoidectomies (Paper 2), one patient developed a fulminating 
Fournier´s gangrene, requiring surgical clearance and a temporary stoma. 
Although frequency of Fournier’s gangrene is low, it should not be forgot-
ten.

Haemorrhoidectomy with excision has been, and is the gold standard for 
surgical treatment of haemorrhoids. This is however questioned by support-
ers of a new technique, the haemorrhoideopexy. This new method seems to 
be superior to the excision haemorrhoidectomy regarding pain and time for 
recovery. Long-term results of the haemorrhoideopexy are still unclear, but 
recurrence seems to be comparable to the excision procedures. Nevertheless, 
this new method may offer a unique panorama of new and dangerous, and 
sometimes lethal complications. Despite the short time since the introduction 
of this method, reports on the complications outnumber similar reports re-
garding the “old fashioned” excision techniques. Even if the complications 
may be related to a “learning curve effect”, it is questionable if potentially 
lethal unwanted side effects are acceptable. Haemorrhoidectomy is a treat-
ment for a benign disease, and the surgeon must therefore offer a safe proce-
dure. If a surgical excision is considered as necessary, the Ferguson proce-
dure has certain advantages. 
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Conclusions

1 Between 35-55% of haemorrhoid patients have concomitant bowel 
symptoms, possibly associated with the irritable bowel syndrome, 
whereas these symptoms were less common in control subjects. Mi-
nor faecal incontinence is noted in the patients. Bleeding is the most 
common indication for haemorrhoidectomy.  

2 Long-term follow-up after haemorrhoidectomy revealed impaired 
anal continence in about 33% of the patients. Approximately 10% 
associated this to the surgical procedure. Female gender was associ-
ated with risk for disturbances in continence. 

3 The patients reporting impaired anal continence had significantly 
higher incontinence score than the normal subjects. Measurements 
of anal pressure at rest revealed reduced pressure and Saline infusion 
test revealed impaired continence in the patients. In total 20% of the 
patients had signs of injury to the external sphincter.  

4 There was a small but statistically significant improvement in the in-
continence score in the closed group. This group was also more 
pleased with the results after surgery. There was no difference re-
garding postoperative pain, wound healing, complications, length of 
sick leave, or recurrence after closed vs. open haemorrhoidectomy. 
Both groups reported reduction in bowel symptoms after surgery. 
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Summary in Swedish (svensk sammanfattning) 

Hemorrojdbesvär kan likna flertalet tarmsjukdomar. Besvär enbart från he-
morrojder är dåligt beskrivna. Vi har i första studien beskrivit tarmbesvär 
med hjälp av en validerad tarmenkät som besvarades av 100 konsekutiva 
patienter som skulle opereras för hemorrojder. 200 köns och åldersmatchade 
personer från befolkningen och 100 köns och åldersmatchade personer som 
vårdades inom ortopedisk dagkirurgi besvarade samma frågor. 

Antal tarmtömningar var lika i alla grupperna vilket motsäger den veder-
tagna tron att patienter med hemorrojder skulle vara förstoppade. Blödning 
var vanligaste symptom hos patienter med hemorrojder (44%), följt av pro-
laps (24%), hygieniska problem (14%), smärta (12%) och klåda (5%). Tarm-
symptom som möjligen kan korreleras till ”Irritabel Bowel Syndrome” var 
mer vanliga i gruppen av hemorrojdpatienter.  

I vår andra studie beskrivs långtidsresultaten efter hemorrojdektomi. To-
talt 556 patienter opererades för hemorrojder med Milligan-Morgan hemor-
rojdectomi. 507 tillfrågades att svara på en enkät avseende resultaten 2-11 år 
efter operationen och 418 (81%) svarade. Totalt 139 av dessa 418 patienter 
rapporterade någon form av anal inkontinens, och 40 av dessa ansåg att detta 
var orsakad av operationen. Kvinnor drabbades i högre utsträckning än män. 
Anal inkontinens förefaller vara en relativt vanlig följd av Milligan-Morgan 
hemorrojdectomi.  

Målsättningen med den tredje studien var att studera patienter som har 
angivit inkontinens till följd av hemorrojdektomi (Studie II). Alla erbjöds 
undersökning i ett anorektal laboratorium, varav 19 accepterade. En köns 
och åldersmatchad kontrollgrupp från bakgrunds befolkning (n=19) samt en 
köns och åldersmatchad grupp från Studie II som inte har angivit påverkan 
på anorektal funktion undersöktes och med patienterna. Millers inkontinens 
score och resultat från Saline infusion kontinens test visade signifikant sämre 
kontinens i gruppen som hade angivit besvär efter hemorrhoidectomi. Vid 
sfinkter manometri fanns antytt reducerat vilotryck i den symptomatiska 
gruppen. Anal ultraljudsundersökning visade sfinkterskador i yttre slutmus-
keln hos 20% av patienterna.  

I vår fjärde studie randomiserades 225 patienter till Milligan-Morgan he-
morrojdektomi eller till Ferguson hemorrojdektomi. Validerad tarmenkät 
besvarades före och ett år efter operationen. Smärta, komplikationer, läk-
ningstid, vårdtid och sjukskrivningstid registrerades. Klinisk kontroll utför-
des en månad och ett år efter ingreppet. Studiens huvudsyfte var att upptäcka 
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förändringar i anal kontinens förorsakade av ingreppet. Resultaten visade 
vissa fördelar med Fergusons metoden med lägre inkontinens score 
(P=0.035), något bättre sårläkning efter 1 månad (P=0.06), eventuellt bättre 
symptom kontroll (P=0.06) och nöjdare patienter (P=0.047). Post-op smär-
ta, risk för komplikationer, vårdtid och sjukskrivningstid var densamma i 
båda grupperna. Samma gällde risken för återfall. Risken för återfall i denna 
studie var 15-16%. 

Studieresultaten väcker frågor om patienter med symptomgivande hemorroj-
der kan i viss utsträckning vara drabbade av ”Irritabel Bowel Syndrome” 
Studieresultaten kan leda till bättre patientinformation och större försiktighet 
vid hemorrojdkirurgi.  
Resultaten antyder också att Fergusons metod kan ha vissa fördelar jämfört 
med Milligan-Morgan metoden.  
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