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Haemorrhoids are highly vascular cushions of connective tissue in the anal canal, which are nor-
mal structures of the human body. Haemorrhoidal disease in clinical practice means that there is
an abnormal enlargement of the anal cushions when these transform into “anal nodules”, bleed
and/or prolapse. Haemorrhoidal disease is very common. Despite numerous studies undertaken
and knowledge accumulated on the aetiology and pathogenesis of haemorrhoidal disease in the
last decade, the specific mechanisms responsible for the development of the disease are not
thoroughly understood. The pathophysiology is most likely multifactorial and complex, manifested
by muscle weakness, intrarectal prolapse, changes in vascular pressure and flow in blood ves-
sels, malformations, sphincter damage and failure, venostasis, inflammatory reactions, endothelin
and collagen abnormalities, matrix metalloproteinases activity, etc. Currently, treatment guidelines
for the haemorrhoidal disease are based on Goligher's classification. The classification of haem-
orrhoidal disease should be submitted to revision by including aetiological factors, the dynamism
of prolapse, symptomatology, enteropathogenesis, and gender characteristics. The present re-
view is focused on recent data gained by exploring the anatomy, pathophysiology, classification,
theories explaining the development of haemorrhoids, as well as aetiological invasive and surgi-
cal treatment modalities.
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INTRODUCTION

Haemorrhoidal disease is defined as a symptomatic enlarge-
ment and distal displacement of normal anal cushions.
Haemorrhoids were described already in the pre-Christian
era (Nasseri et al., 2015). There is no data on the actual in-
cidence of haemorrhoidal disease, and various studies report
a prevalence between 4% and 40% (Lohsiriwat et al.,
2015). There were slightly less than 1000 patients diag-
nosed with the haemorrhoidal disease in Pauls Stradins
Clinical University Hospital in 2019, and surgical treatment
for stage III and IV was applied in 267 cases. The disease
usually affects patients aging 45-65 years, but nowadays,
younger patients are diagnosed with haemorrhoids. Numer-
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ous contradicting factors have been considered as risk fac-
tors for the development of the disease. The common risk
factors are considered to be pregnancy, constipation/chronic
diarrhea, internal rectal prolapse, aging, obesity, depressive
mood, prolonged straining, low fiber diet, spicy food, alco-
hol intake, chronic cough, strenuous exercises, weight lift-
ing, long-standing, family history, etc. Nevertheless, re-
search has continued and shown that gravidity and
overweight do not appear to be associated with haemorrhoi-
dal disease, and that high grain fiber intake and sedentary
behavior reduces the risk for the development of haemor-
rhoids (Perry et al., 2015). In women, the main risk factors
are pregnancy, number of births, constipation, chronic ve-
nous disease, and increased body mass index, in men —

1



constipation, increased body mass index, and chronic ve-
nous disease (Godeberge et al., 2020). Furthermore, en-
larged prostate, urethral stricture, ovarian tumour, rectosig-
moid carcinoma, and ascites have been extensively studied
due to risk for haemorrhoids (Lohsiriwat, 2018). Various
theories based on pathophysiological changes observed in
haemorrhoidal disease, including abnormal dilatation of
veins of internal haemorrhoidal plexus, dilatation of arte-
riovenous anastomoses, and prolapse of the cushion have
been proposed (Lohsiriwat, 2018). Association between
haemorrhoids and the subsequent risk of development of
coronary heart disease has been shown. Recently, it was
shown that patients with haemorrhoids had a 1.27-fold
higher risk of the development of coronary heart disease
when compared with patients without haemorrhoids (Chang
et al., 2017). Furthermore, about 25% of patients with
haemorrhoids had an increased risk of development of pe-
ripheral arteriopathy and atherosclerosis (Hu et al., 2017).
Currently, there is no conclusive evidence of hereditary pre-
disposition. Various environmental and endogenous factors
may act together to lead to the development of haemorrhoi-
dal disease. Despite numerous studies undertaken to explore
epidemiology, risk factors contributing to the development
of the disease, and methods of treatment, the pathogenetic
mechanisms and, therefore, the clinical management of the
haemorrhoidal disease, remain not completely understood.

ANATOMY OF THE ANAL CANAL

The anal canal is the end of the colon, located within the
anal triangle of the perineum, between the right and left ish-
ioanal fossae (Guo et al., 2007; Luis et al., 2018). The anal
canal is about 2.5—4 cm in length and encircled by the anal
sphincter complex (Fig. 1). An internal anal sphincter sur-
rounds the upper 2/3 of the anal canal, formed by a thicken-
ing of involuntary circular smooth muscle, whereas an ex-
ternal anal sphincter, which is a voluntary muscle,
surrounds the lower 2/3 of the anal canal, overlapping the
internal sphincter (Hassan et al., 2016; Stewart et al., 2018;
Nakashima et al., 2020). The subepithelial space of the anal
canal is uneven. There are prominences of anal mucosa,
known as “anal cushions”, formed by loose connective tis-
sue, smooth muscle, arteriole, venule, and anorectal vascu-
lar plexus — haemorrhoidal plexus (Aigener et al., 2009;
Lohsiriwat, 2018). The functions of anal cushions are to
maintain anal continence and to allow greater anal disten-
sion during defecation. They fill the gaps within the sphinc-
ter ring (Margetis, 2019). When defecating, external anal
sphincter muscles relax and allow glissade anal cushions.
The anal cushion is supported by a fibroelastic tissue and
smooth muscle. This muscle and the mucosal suspensory
ligament or Park’s ligament collectively contribute to the
formation of Trietz’s muscle (Hassan et al., 2016; Zoulamo-
glou et al., 2017; Lohsiriwat, 2018; Margetis, 2019; Ahmed
et al., 2020; Nakashima et al., 2020). The conjoined longi-
tudinal muscle is located inferiorly along the canal, lying
between the internal and external anal sphincters (Fig. 1).
The muscle splits into bundles, which pierce the internal
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Fig. 1. Anatomy of the anal canal: 1 — muscularis mucosa; 2 — internal
haemorrhoidal plexus; 3 — Trietz’s muscle; 4 — internal anal sphincter; 5 —
conjoined longitudinal muscle; 6 — external anal sphincter; 7 — dentate line.

anal sphincter and submucosa to connect with the muscu-
laris mucosa of the canal and support the surrounding
vascular plexuses. The muscularis mucosa gradually be-
comes indistinct (Fig. 1). These anchoring fibromuscular
structures contribute to the stability of the vasculature and
aid in the prevention of rectal prolapse (Sundel et al., 2019).

Within each anal cushion, there is an anorectal vascular
plexus formed by direct arteriovenous communication be-
tween the terminal branches of superior, middle, or inferior
rectal arteries and their corresponding veins (Erden, 2018;
Lohsiriwat, 2018). Within the anorectal vascular plexus,
there are several sphincter-like structures formed by a thick-
ened tunica media of venous vessels. The vessels contain 5
up to 15 layers of smooth muscle cells. These facilitate ve-
nous drainage by contractions (Fontem et al, 2020). The
superior part of the anal canal has the same epithelial lining
as the rectum — simple columnar (Luis et al., 2018). The
mucosa is organised in longitudinal folds — anal or Mor-
gagni columns (Lohsiriwat, 2018). These are joined at their
inferior ends by anal valves, and above them are small
pouches that are referred to as anal sinuses containing
glands that secrete mucus (Li er al., 2015; Lohsiriwat,
2015). The anal valves collectively form an irregular circle
— pectinate line or dentate line (Margetis, 2019). The den-
tate line divides the anal canal into two parts displaying dif-
ferences both in the developmental peculiarities and vascu-
lar supply (Table 1, Fig. 2). Inferior to the dentate line, the
anal canal is lined by non-keratinised stratified squamous
epithelium — anal pecten (Li et al., 2015; Fontem et al.,
2020). Internal haemorrhoidal plexus is located in fibrous
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Table 1. Nerve supply and lymphatics in the anal canal

Modality Proximal from the dentate | Distal from the dentate line

line

Nerve Supply Visceral innervation via the Somatic innervation via the
inferior hypogastric plexus. inferior rectal nerves
Sensitive to stretch. (branches of the pudendal
nerve).
Sensitive to pain, tempera-
ture, touch, and pressure.

Lymphatics  Internal iliac lymph nodes  Superficial inguinal lymph

nodes

Inferior mesenteric artery

!

Superior rectal artery

\

Internal iliac artery

Middle rectal artery

Retrorectal plexus

I

Sinusoidal plexus

-

Venules
Inferior rectal Middle rectal Superior rectal
vein vein vein

. A,

Systemic circulation : Porta]
circulation

Fig. 2. Arterial supply and venous drainage of the anal canal.

connective tissue above the dentate line and below the an-
orectal ring. The plexus consists of arterioles, venules, and
arterio-venular functional anastomoses (Genova et al.,
2019). Furthermore, capillaries appear in the mucosal lam-
ina propria immediately beneath the epithelium (Lohsiriwat,
2018; Fontem et al., 2020). As anatomically authentic rectal
epithelium, it secrets mucus and is not innervated by vis-
ceral pain fibers. Therefore, internal haemorrhoids are not
painful (Genova et al., 2019).

PATHOPHYSIOLOGY OF HAEMORRHOIDS

It is considered that haemorrhoids primarily result from ab-
normally congested vascular channels within descended
anal cushions (Li et al., 2015; Lohsiriwat, 2018; Erol et al.,
2020; Fontem et al., 2020). We do not know if a haemor-
rhoid is primary or secondary, because every patient suffer-
ing from haemorrhoidal disease demonstrates features of the
initial developmental stage. We know that haemorrhoids are
normal structures of the human body, but the disease arises
when there are complaints and symptoms. The internal
haemorrhoids arise from internal haemorrhoidal plexus
when three soft haemorrhoids enlarge and transform into
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Fig. 3. Histology of anal cushion. 1 — stratified squamous epithelium; 2 —
fibrous connective tissue; 3 — mucosa muscle (gradually becomes indis-
tinct); 4 — the suspensory ligament or Park’s (3&4 forms the muscle of
Trietz’s); 5 — internal anal sphincter; 6 — conjoined longitudinal muscle;
7 — dilated vascular channels.

anal nodules. In turn, the external haemorrhoids arise from
external plexus. A contradicting theory describes the exter-
nal haemorrhoids as extensions of internal ones (Lunniss et
al., 2004). However, the definition of the disease has certain
incompleteness, since anal cushions are named “haemor-
rhoids” when they bleed and/or prolapse (Lohsiriwat, 2018).

Peculiarities of the vascular supply of the anal cushion.
Microscopically, congested vascular channels of the anal
cushion are described as sinusoids. (Margetis, 2019). Pre-
vious studies have demonstrated the existence of arterio-
venous communications, thus explaining why haemorrhoi-
dal bleeding is bright red and has the same pH as arterial
blood (Margetis, 2019). Sinusoids form a spongy capillary
network that resembles penile erectile tissue (Trenti et al.,
2019). Sinusoids receive arterial blood from the superior
and middle rectal arteries, oxygenate the nonvascular part of
the anal cushion, and then venous blood through tiny veins
drains into superior and middle rectal veins. Systemic and
portal venous circulation is mixed inside the sinusoids (Fig.
3). Capillaries and tiny arterioles of the mucosal lamina
propria are the sources of bleeding when the anal cushions
turn into haemorrhoids. The preferential arterial supply into
specific locations of the upper anus favours the develop-
ment of the sinusoidal plexus in these locations almost ex-
clusively — directly to principal locations of arterial
branches in the submucosal tissue: left lateral (3 o’clock),
right anterior (11 o’clock), and right posterior (7 o’clock)
(Lohsiriwat, 2018; Trenti et al., 2018, Trenti et al., 2019;
Fontem et al., 2020). In contrast, external haemorrhoids
commonly develop in the right posterior quadrant (Ray-
Offor et al., 2019).



Muscles of the anus, and their contribution to defeca-
tion. Normal anal cushions are not real protrusions. They
look more like the unavoidable creases appearing during the
closure of the anal canal and disappearing when the anal ca-
nal widens during defecation. Trietz’s muscle tightly main-
tains the cushions in their normal position; its deterioration
is considered one of the most important pathogenic factors
in the formation of haemorrhoids (Margetis, 2019; Fontem
et al., 2020). Trietz’s muscle consists of two parts: anal
cushion muscle, whose bundles subside between sinusoids,
fixing the cushions to the internal anal sphincter, while the
Park’s ligament penetrates the internal sphincter and fixes
connective tissue with vascular channels to the conjoined
longitudinal muscle (Lohsiriwat, 2018). Anatomically, the
conjoined longitudinal muscle is not a part of the anal cush-
ion, but it supports the internal and external sphincter and
fixes anorectum to the pelvis. Certain anatomical features
contribute to the fixation of the anal cushions above the
dentate line, the maintenance of their usual size, and the
prevention of their prolapse. These include the integrity of
connective tissue housing the sinusoids, Trietz’s muscle and
conjoined longitudinal muscle, the sphincter-like structures
present in the terminal arterioles and the fairly small-caliber
arteries (Lohsiriwat, 2018; Trenti et al., 2018, Trenti et al.,
2019; Fontem et al., 2020). These anatomical structures pre-
vent the hyperperfusion of sinusoids.

CURRENT THEORIES EXPLAINING THE DEVELOP-
MENT OF HAEMORRHOIDAL DISEASE

A growing body of evidence suggests the existence of sev-
eral theories, but none of which fully explains the develop-
ment of haemorrhoidal disease. These proposals are catego-
rised into four groups: sliding anal cushions, vascular
abnormality, rectal redundancy, and increased pressure on
anorectal vascular plexus (described in Lohsiriwat, 2018).

Sliding anal cushions. Sliding anal cushions can explain
the prolapse of haemorrhoids, but they cannot explain re-
peated bleeding episodes in patients with nonprolapsed
haemorrhoids. They could be secondary because of destruc-
tive changes in connective tissue and could be associated
with aging (Wallner, 2008; Stokr, 2009; Sardinas et al.,
2016). Repeated and successive cycles of elongation and
shortening of Trietz’s muscle following chronically strained
defecations result initially in its relaxation and ultimately in
its disintegration (Mott et al., 2018). These muscular bun-
dles may also disintegrate because of pelvic floor weakness
with increasing age, but this theory does not explain the in-
volvement of young patients (years) with prolapsed haemor-
rhoids, without previous operations, deliveries, etc. A possi-
ble explanation is the already utilised capacity of Trietz’s
muscle in these subjects. Fragmentation of the anal cushion
muscle in patients with haemorrhoidal disease is often ac-
companied by vascular changes. Rubber band ligation,
plication of haemorrhoids, and haemorrhoidectomy are
commonly used in the case of haemorrhoidal disease caused
by sliding anal cushions (Guttadauro et al., 2018; Mott et
al., 2018; Rubbini et al., 2019; Gardner et al., 2020).
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Vascular changes in haemorrhoids. Vascular abnormality
comprises a heterogeneous group and includes anorectal
varices, arterial hyperperfusion in the sinusoids, vascular
hyperplasia, venous distension, and hypertension. It has
been proved recently that structurally haemorrhoids are not
varicosities (Margetis, 2019). Previous studies confirmed
the association of anorectal varices with portal hypertension
in cirrhotic patients (Li ef al., 2015). However, later studies
showed the absence of differences in the hepatic venous
pressure in cirrhotic patients with and without anorectal
varices (Ray-Offor et al., 2015). Sinusoids are hyper-
perfused and overloaded, whereas connective tissue loses its
capacity to support the vascular network and impedes ve-
nous return (Kuivaniemi ez al., 2019). Structurally, vascular
beds reveal hyperplasia paralleled by CD105 overexpres-
sion (Aigener et al., 2009; Lohsiriwat, 2018). Furthermore,
a significant increase in the diameter of the terminal
branches of the superior rectal artery of patients with haem-
orrhoids accompanied by a greater blood flow compared to
healthy volunteers has been confirmed (Tian et al., 2018).
Previously, other authors demonstrated the presence of a
correlation between the caliber of the vessel and the grade
of haemorrhoids (Aigener et al., 2006; Hoynela et al.,
2016). Furthermore, the presence of various vasodilatory
factors in haemorrhoids has been demonstrated. A signifi-
cant increase in nitric oxide synthase was observed in stud-
ies conducted by Han et al. (2005). Simultaneously, other
authors demonstrated changes in the vascular endothelin re-
ceptor and transforming growth factor f3 receptor expression
in patients with and without haemorrhoids (Chyng et al.,
2004; Li et al., 2015; Lohsiriwat et al., 2017). Changes in
anal cushion tissue have been described in haemorrhoids
presenting with venous hypertension. Commonly, these
multiple changes include inflammatory infiltration, release
of proteolytic enzymes and inflammatory mediators leading
to maintenance of inflammation, alteration of the cellular
constituents of the vascular wall, microangiopathy, vascular
dilatation, and progressive weakness of the bulk of connec-
tive tissue (Bergan et al., 2006). The conventional therapeu-
tic modalities used in the case of vascular changes present
in haemorrhoids are applications of oral or topical phle-
botonics, sclerotherapy, laser therapy, and Doppler-guided
haemorrhoidal artery ligation (Giamundo et al., 2016;
Cocorullo et al., 2017; Garg, 2017).

Rectal redundancy and its role in haemorrhoidal dis-
ease. Rectal redundancy more likely is an effect than the
cause of haemorrhoidal disease. The presence of previous
prolapse surgery is demonstrated in 27.3% of cases of
women undergoing vaginal urogynecology surgery and con-
current haemorrhoidectomy (Casas-Puig et al., 2019). Ab-
normalities in quality, composition, and metabolism of col-
lagen can explain the development of protrusion of anal
cushions and haemorrhoid formation. Structurally, the ma-
jor collagenous types identified thus far in the bulk of con-
nective tissue of the anal cushion are collagen types I and
III. Commonly, collagen type I forms thick bundles,
whereas type III — a delicate network. A decreased level of
collagen type I and an increased level of collagen type III
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expression were observed in haemorrhoidal specimens
when compared to normal anal cushions (Willis et al.,
2010; Nasseri et al, 2015). Furthermore, a strong decrease
in collagen protein synthesis is evident in subjects with
grade III and IV of the haemorrhoidal disease (Willis et al.,
2010; Nasseri et al., 2015). Commonly, rectal redundancy is
corrected by the use of stapled haemorrhoidopexy and a
special procedure for prolapse and haemorrhoids (PPH)
(Sturiale et al., 2018).

Increased pressure on anorectal vascular plexus. In-
creased pressure on anorectal vascular plexus is a chronic
rise in intraabdominal pressure when even cough in combi-
nation with the absence of valves within rectal veins can
limit venous drainage from sinusoids during defecation,
leading to abnormal dilatation of the arterio-venous anasto-
moses in internal haemorrhoidal plexus (Li et al., 2015;
Ray-Offor et al., 2015). Defecation habits change over time
to sitting down instead of squatting. This position, in turn,
does not allow to straighten the anorectal angle, making the
pushing process impossible without increasing the intra-
abdominal pressure (Margetis, 2019). Increased intraabdo-
minal pressure elevates, in turn, the intrarectal pressure act-
ing on the venous plexuses and affecting drainage causing
stasis, and haemorrhoid formation. Previous studies sug-
gested increased intrarectal pressure in patients with func-
tional constipation or obstructed defecation disorder
(Aigener et al., 2009; Lohsiriwat, 2018). The recommended
therapeutic approach is dietary and lifestyle modification
(Cocorullo et al., 2017; Garg et al., 2017).

CLASSIFICATION OF HAEMORRHOIDAL DISEASE

The necessity of a new classification identifying etiology,
symptoms of prolapse, symptomatology, enteropathogene-
sis, and gender characteristics has been proposed by both
clinicians and researchers (Rubbini et al., 2019). Nowadays,
coloproctologists use numerous updated classifications of
haemorrhoidal disease, but in fact they are modifications of
the Golinger’s classification (Table 2). Clinical symptoms
vary greatly, from bleeding to ulceration and mucosal atro-
phy, and the aforementioned manifestations depend on the
grade of the haemorrhoidal disease (Lohsiriwat, 2015).
Haemorrhoids appear as normally or near-normally struc-
tured with prominent and engorged vasculature, but not
prolapsed when grade I is diagnosed (Lunnis et al., 2004;
Hassan er al., 2016; Garg, 2017; Kreger et al., 2018;
Lohsiriwat, 2018; Mott et al., 2018; Margetis, 2019;
Rubbini et al., 2019; Gardner et al., 2020). Development of
some symptoms, prolapsed haemorrhoidal tissue when
strained, but spontaneously reduced, are characteristics of
the grade II (Lunnis ef al., 2004; Hassan et al., 2016; Garg,
2017; Lohsiriwat, 2018; Mott et al., 2018; Margetis, 2019;
Rubbini et al., 2019; Gardner et al., 2020) (Fig. 4). In turn,
the appearance of itching, staining, soiling, and swelling
symptoms, the presence of haemorrhoidal tissue prolapsed
beyond the dentate line when strained, and reduced manu-
ally, are characteristics of grade III (Lunnis et al., 2004;
Hassan et al., 2016; Garg, 2017; Lohsiriwat, 2018; Mott et
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Normal appearance externally,
bleeding but not prolapsing

Anal cushions prolapse on straining
but reduces spontaneously

Anal cushions prolapse on straining
or exertion and require manual reduction

Permanent prolapse, irreducible

Fig. 4. The grades distinguished for haemorrhoidal disease.

al., 2018; Margetis, 2019; Rubbini et al., 2019; Gardner et
al., 2020) (Fig. 4). Upon progression toward grade IV, the
prolapsed haemorrhoidal tissue becomes evident and cannot
be reduced manually. Gradually, chronic inflammatory
changes with maceration, mucosal atrophy, friability, and
ulceration develop (Lunnis et al., 2004; Hassan et al., 2016;
Garg, 2017; Lohsiriwat, 2018; Mott et al., 2018; Margetis,
2019; Rubbini ez al., 2019; Gardner et al., 2020) (Fig. 4).

SURGERY AND LESS INVASIVE TECHNOLOGIES
APPLICABLE FOR THE TREATMENT OF HAEMOR-
RHOIDAL DISEASE

Indications for surgical treatment are based on the grade of
haemorrhoidal disease (Table 2). Surgical treatment is indi-
cated for grade III and IV internal haemorrhoids and throm-
bosed external haemorrhoids with persistent symptoms. A
perfect operation for haemorrhoids must have minimal post-
operative pain and complications, with no risk of recurrence
development (Rubbini et al., 2019). It has been shown that
age itself is not correlated with postoperative complications
(Yamamoto et al., 2020). Different methods of surgical and
invasive treatment of haemorrhoids are compared below
(Table 3).

Excisions of haemorrhoids. Commonly excision of haem-
orrhoidal tissue is performed within the first 48 h of symp-
toms of thrombosing. Complete excision of a haemorrhoid
with associated skin is advised when incision and drainage
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Table 2. Goligher’s classification

Grade Definition

I Normal appearance externally, bleeding but not prolapsing
I Anal cushions prolapsed on straining but reduce spontaneously

IIT  Anal cushions prolapsed on straining or exertion and require
manual reduction

IV Permanent prolapse, irreductible, thrombosis, incarceration,
necrosis

Table 3. Pathophysiological treatment possibility

Aetiological factor Pathophysiology Possibility of invasive
treatment
Descended anal Sliding anal cushion Rubber band ligation,
cushions plication of haemor-
rhoids, and

haemorrhoidectomy

Existence of
arterio-venous
communications

Vascular abnormality
includes anorectal
varices, arterial
hyperperfusion in the
sinusoids, vascular
hyperplasia, venous
distension, and
hypertension

Sclerotherapy, laser
therapy, and Doppler-
guided haemorrhoidal
artery ligation

Trietz’s muscle
deterioration

Rectal redundancy Stapled

haemorrhoidopexy and a
special procedure for
prolapse and haemor-
rhoids (PPH)

are ineffective (Wang et al., 2018; Gardner et al., 2020).
The results of a study published recently suggest the disap-
pearance of symptoms in 3.9 days after excision, and 24
days after the use of nonoperative treatment modalities
(Gardner et al., 2020).

Ferguson excision haemorrhoidectomy is the most common
type of haemorrhoidectomy. In this conventional operation,
the prolapsed haemorrhoid connective tissue and congested
blood vessels are removed, whereas the anoderma is pre-
served, and the internal sphincter is protected with a totally
inverted sliding process (Trenti et al., 2018). A sufficient
body of evidence suggests that the Ferguson technique in-
duces faster healing (Gardner et al., 2019). Among compli-
cations associated with the use of the Ferguson technique,
incontinence and anal stenosis (Rakinic, 2018; Gardner et
al., 2019), and severe postoperative pain are most often re-
ported (Lohsiriwat, 2015; Xu et al., 2015). The severity of
complications depends on the amount of excised tissue and
sphincter damage. It is safe for grade III to IV disease and
shows better continence than using Milligan-Morgan haem-
orrhoidectomy (Lohsiriwat, 2015).

Finally, Milligan-Morgan haemorrhoidectomy is an ellipti-
cal incision from the perianal skin to the anal canal, leaving
wounds open (Gardner et al., 2019). This technique is pre-
ferred for gangrenous haemorrhoids, with pedicle ligation
after separation of haemorrhoidal tissues from the sphincter
(Bhatti et al., 2016; Rakinic, 2018; Gardner et al., 2019).
For better outcome, the surgeon should identify Park’s liga-
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ment (Zoulamoglou et al., 2017). Urinary retention, bleed-
ing, fecal or flatus incontinence, perianal wetness, anal
stenosis, and recurrence are complications demonstrated
when using this technique (Kendirci et al., 2018). The se-
verity of pain depends on the number of muscular and colla-
genous bundles excised, and the method commonly is safe
for grades III to IV (Lohsiriwat, 2015; Wang et al., 2018).

Treatment of haemorrhoids with the use of a stapling
device. In stapled haemorrhoidopexy, the loose connective
tissue of mucosa and the enlarged haemorrhoidal nodules
above the dentate line contributing to the prolapse are ex-
cised (Cristea et al., 2020). According to the technique, a
special circular device — a stapler excises a ring of redun-
dant mucosa and fixes the haemorrhoidal plexus 4 cm above
the dentate line without any sphincter tissues. This opera-
tion corrects some abnormal pathogenic pathways: prolapse
is resected, the capacity of nodules is reduced, and the ves-
sels supplying the internal haemorrhoidal plexus are ligated,
thus limiting the blood supply to the nodules (Lohsiriwat,
2015). The complications reported in stapled haemorrhoi-
dopexy are bleeding, injury of the sphincter muscle, dehis-
cence of anastomotic line, stenosis, and recto-vaginal fistula
(Gardner et al., 2020). However, partial stapled haemorrhoi-
dopexy reduces postoperative pain and urgency, there is
minimal risk of development of anal stenosis, and better
postoperative anal continence (Lin et al., 2019). Estimated
overall complication rates of stapled haemorrhoidopexy
range from 3.3 up to 81%, with 5 mortalities documented
(Porrett et al., 2015). Interestingly, very low rates of bleed-
ing were demonstrated in the postoperative period after sta-
pled haemorrhoidopexy followed by the use of biological
glue in patients with cardiac stents and risk of bleeding (Pi-
rolla et al., 2017). Simultaneously, stapled haemorrhoido-
pexy has been recognised as a technique providing higher
rates of recurrence (Araujo et al., 2016; Lin et al., 2019).

The development of more frequent prolapsing of the tissue,
already in two years after stapled haemorrhoidopexy, was
reported in a randomised study comparing this technique to
opened haemorrhoidectomy (Schneider et al., 2019; Gard-
ner et al., 2020). Furthermore, a high rate of recurrence and
incontinence after the use of stapled haemorrhoidopexy was
demonstrated in a long-term follow-up study (Sturiale et al.,
2018; Du et al., 2019).

Application of the LigaSureTM technolo%for the treat-
ment of haemorrhoidal disease. LigaSure ™ technology is
based on a unique combination of pressure and energy to
create a consistent seal with size up to 7 mm in vascular
structures. Largely, the complications appearing by using
these new technologies are not completely understood.
However, the development of minimal adhesion and tissue
damage due to thermal exposure have been reported (Cham-
pagne et al., 2015). Previous studies demonstrated the
safety of the aforementioned technology with no risk of de-
velopment of anal stenosis, when comparing the use of ves-
sel-sealing devices and conventional haemorrhoidectomy
(Kendirci et al., 2018; Mott et al., 2018).
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Application of the Harmonic ScalpelTM technology for
the treatment of haemorrhoidal disease. The Harmonic
ScalpelTM is another novel technology used for the treat-
ment of haemorrhoidal disease by causing coagulation. Vi-
brating at 55 000 Hz, structures up to 7 mm form adhesions.
It is a safe, rapid, and effective method for the treatment of
haemorrhoid grades III and IV (Kim et al., 2019). Previous
studies reported the presence of some tissue damage, altera-
tions in peripheral nerves, and vascular thrombosis (Gia-
mundo, 2016; Cristea et al., 2020). However, no difference
was found in postoperative pain, analgesic requirement, and
time until complete wound healing (Talha et al., 2017).

Nonexcisional surgical techniques for the treatment of
haemorrhoidal disease Doppler-guided haemorrhoidal ar-
tery ligation is a method that offers a tailored individualised
therapy, since it locates the feeding terminal branch of the
superior rectal artery (SRA) that supplies each haemorrhoi-
dal nodule, ultimately performing targeted suture ligation
(Yilmaz et al., 2012; Trenti et al., 2019). The advantage of
the method is the preservation of the anatomy and physiol-
ogy of the anal canal (Tsunoda et al., 2015; Hoynela et al.,
2016; Gachabayov et al., 2019). It is especially effective for
grades II and III of haemorrhoidal disease (Giomundo,
2016; Grag, 2017). Consequently, the increased blood sup-
ply to the anal cushion is diminished, its engorgement is
prevented, its size is decreased, and it is ultimately firmly
fixed to the floor of the upper surgical anal canal (Yilmaz et
al., 2016; Trenti et al., 2017). This alternative operation
technique has been proven to relieve the patient’s symp-
toms, with only minor complications and rare relapses
(Ratto et al., 2017; Trenti et al., 2019). The reported recur-
rence rate for grade IV haemorrhoids is up to 60% (Yilmaz
et al., 2012; Simillis et al., 2015; Giamundo et al., 2016;
Popov et al., 2019). Simultaneously, the one-year recur-
rence rate after treatment is 10% for prolapse and bleeding
(Lohsiriwat, 2015; Leung et al., 2017; Ratto et al., 2017).
The number of relapses in such a short period of time im-
poses additional obligations on the proper categorisation of
patients selected for each method. Transanal haemorrhoidal
dearterialisation (THD) is associated with a shorter need for
postoperative analgesia compared with vessel-sealing de-
vice haemorrhoidectomy (Figueiredo et al., 2016; Trenti et
al., 2019). For haemorrhoidal disease grade III, the results
are the same as treating with Milligan-Morgan technique
(Genova et al., 2019). However, THD and stapled haemor-
rhoidopexy have fewer anal stenosis than open haemorrhoi-
dectomy and the harmonic scalpel (Kim et al., 2019). Fur-
thermore, THD has lower rates of postoperative pain
(Leung et al., 2017; Du et al., 2019; Popov et al., 2019;
Gachabayov et al., 2019). In a study of conventional haem-
orrhoidectomy and THD, one year after the operation, no
significant differences were found in bleeding, prolapse,
and pain (Figueiredo et al., 2016; Ratto et al., 2017; Trenti
et al., 2019; Xu et al., 2019).

Finally, SRA embolisation is percutaneous embolisation
with metallic coils and synthetic polyvinyl alcohol particles.
Haemorrhoidal artery coil embolisation was found to be a
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safe and effective treatment for grade II and III haemor-
rhoids (Zakharchenko et al., 2016; Moussa et al., 2017,
Tradi et al., 2019). There were no significant early or late
complications. Reduction of the size of vasculature was ob-
served in 43% of patients, with the amount of blood flow in
haemorrhoidal plexus reduced by almost 50% (Zakhar-
chenko et al., 2016; Ventorini et al., 2018; Moussa et al.,
2020). Embolisation was found, not to leading to ischemia
in patients with symptomatic haemorrhoidal disease
(Zakharchenko et al., 2016; Trenti et al., 2018; Tradi et al.,
2019; Ferrer Puchol et al., 2020 ).

CONCLUSION

Evidence accumulated from numerous studies on haemor-
rhoidal disease suggests that the exact aetiology and patho-
physiology are still unclear. The pathophysiology is most
likely multifactorial and complex. No single factor or possi-
ble theory in isolation is confirmed with 100% probability.
The classification of haemorrhoidal disease should be sub-
mitted to revision by including aetiological factors, emerg-
ing symptom, age, gender, and concomitant diseases of the
patient. Nowadays, there are very wide possibilities of inva-
sive therapy, however, by linking them with the patho-
physiological factor we can achieve better results in the
long term. The next challenge will be to find a factor that
can be used to determine the predisposition, the probability
of the disease, and to find direct factors influencing the pro-
liferative form of the haemorrhoidal disease in young peo-
ple, despite an active lifestyle, normal bowel movement,
without excess weight, childbirth, and venous insufficiency
in the lower extremities. Probably, these factors will prove
to be associated with a prolonged vertical position during
the day or increased training of the upper part of the body.
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IZPLATITA HEMOROIDALA SLIMIBA — CIK DAUDZ PAR TO ZINAMS?

Hemoroidi ir asinsvadu spilveni analaja kanala — normalas cilvéka organisma strukturas ar fiziologisku nozimi. Hemoroidala slimiba ir tad,
ja notiek patologiska to palielina$anas, prolapss un/vai asino$ana. Hemoroidala slimiba ir loti izplatita, ipasi attistitas valstis ar augstu
socialekonomisko stavokli. Neraugoties uz pédejas desmitgades daudzajiem pétjjumiem un uzkratajam zinaSanam par hemoroidalas
slimibas etiologiju un patogenézi, lidz galam nav saprotami mehanismi, kas ir atbildigi par slimibas attistibu. Iepriek§ proponétie
etiologiskie faktori Sobrid tiek apstridéti un pat apgazti. Patofiziologija noteikti ir multifaktoriala un loti sarezgita. Si specifiska slimiba
negativi ietekmé dzives kvalitati. Savukart lietota kirurgiska arsteSana, kas balstita uz Goligera klasifikaciju, ilgtermina nedod pilnigu
izarsté$anos. Kirurgiskai terapijai ir diezgan daudz komplikaciju un bieZi recidivi. Kas primari ir nepareizi — pielautais, patofiziologiskais,
iesp&jamais mehanisms, taktikas izvele, pacientu atlase? Tiek spriests par klasifikacijas un vadliniju uzlaboSanu, kas savukart palielinatu
iespejamibu pacientu arstét ne tikai simptomatiski, bet arl etiologiski, nemot véra blakussaslim$anas, vecumu, dzimumu. Ka ieprieks
noskaidrots, tam ir nozimiga loma pareizas taktikas izvéle. Sis literatiiras apskats apkopo pieejamo informaciju par pareizi funkciongjosu
analo kanalu, ta anatomiju, iespgjamam hemoroidalas slimibas attistibas teorijam un tas patofiziologiju, sniegts ieskats $a briza arsté$ana.
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