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Hemorrhoids are a very common and often chronic anorectal condition defined
as the symptomatic enlargement and distal displacement of the normal anal cushions.
Hemorrhoidal disease is as old as the human race.

From the ancient times to the present days many treatment modalities, non-
surgical and surgical, have been introduced searching for a balance between patient
satisfaction after sympthoms are resolved and acceptable complications, with better or
worse results. The discussion about the most appropriate method of treatment continues

till today.

This article presents different modalities of hemorrhoidal treatment over time,
reviewing on the efficacy and complications of each treatment modality as well as the
current recommendations. Acta Medica Medianae 2015,;54(1): 97-106.
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Introduction

Hemorrhoids are very common and often
chronic anorectal condition defined as the sympto-
matic enlargement and distal displacement of the
normal anal cushions. Hemorrhoidal disease is as
old as the human race. It affects millions of people
around the world, and represents a major medical
and socioeconomic problem. Multiple factors have
been claimed to be in the etiology of hemorrhoidal
development, including constipation and prolonged
straining. The true epidemiology is unknown
because patients rather treat themselves than
seek proper medical treatment. It is assumed that
symptomatic hemorrhoids are present in about
50% of the population for a certain period of life.
The prevalence rate is estimated up to 40% in US,
and in the UK hemorrhoids were reported to affect
up to 36% of the general population. In both
sexes, the peak prevalence is between the age of
45-65 (1,2).

From the ancient times to the present days
many treatment modalities, non-surgical and
surgical, have been applied and described in
searching of a balance between patient satisfaction
and acceptable postoperative complications, first of
all pain, and low recurrence rates. Additionally,
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confusion is made by using many different terms
to describe essentially the same procedure (THD,
DGHAL, “"mucopexy,” “anopexy,” “suture mucosal
pexy,” “rectoanal repair') and the existence of
several modifications of one method.

The discussion about the best method of
treatment continues till today. For patients, the
most important thing is to resolve symptoms in
the easiest possible way, and not to completely
eradicate hemorrhoids.

Conservative treatment

Dietary modifications consisting of adequate
fluid and fiber intake always was the first-line
therapy for patients with symptomatic hemor-
rhoidal disease, resolving constipation and prolon-
ged straining.

Fiber supplements are safe and cheap and
should be used both as initial treatment and
together with other therapeutic modalities. A diet
rich in fiber reduces symptoms and bleeding by
approximately 50%, but did not improve symptoms
of prolapse, pain and itching (3,4).

Topical treatment doesn’t cure the disease
but controls the symptoms. A number of topical
preparations are available including creams and
suppositories. Active substances are either local
anesthetic, astringents, corticosteroids, antibiotics
or anti-inflammatory drugs.

Oral flavonoids (mixture of 90% diosmin
and 10% hesperidin) and oral calcium dobesilate
were first described in the treatment of chronic
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venous insufficiency. Diosmin was isolated in 1925
from a plant Scrophularia nodosa, and first
introduced as a therapeutic agent in 1969. They
increase vascular tone, reduce venous capacity,
decrease capillar permeability, inhibit platelet
aggregation and improve blood viscosity, facilitate
lymphatic drainage and also inhibit anti-inflam-
matory response (5,6). Results of 14 randomized
trials and 1.514 patients, suggest that flavonoids
decrease the risk of bleeding by 67%, persistent
pain by 65% and itching by 35%, and also reduce
the recurrence rate by 47% (7, 8).

Although there are doubts about the
benefits of these agents because of limitations in
methodological quality of studies, heterogeneity
and potential publication bias, they are still widely
used in patients with symptomatic hemorrhoidal
disease (4).

Non-operative treatment

There have been a lot of ambulatory
methods used in the treatment of hemorrhoidal
disease.

Manual anal dilatation - Lord procedure used
from 1968 is abandoned due to high recurrence
and incontinence rate, 51% (especially in older
ones) (9).

Direct current electrotherapy (Ultroid)
described by Norman in 1989, is no longer in use
due to the pain that occurs in up to 20% of
patients, poor control of prolapse, the duration and
cost of the procedure (10,11).

Bipolar diathermy BD (BICAP) originally
developed for the treatment of bleeding peptic
ulcers, described by Griffith in 1987, is similar to
infrared coagulation and direct current electro-
coagulation (12). Success rates in randomized trials
are between 88-100%, but the complication rate
such as bleeding, fissure, or the internal sphincter
spasm is relatively high (13,14).

Infrared photocoagulation (IRC) was
described by Neiger in 1979 (15). The method is
most applicable for grade I and II hemorrhoids.
Reported success rates for these grades are 67-
96% (16,17). The disadvantage of the method is a
lot of moistening after treatment, the cost of
equipment, need to repeat the treatment and a
high percentage of recurrence (18). Infrared
coagulation may be considered in patients who are
on anticoagulant therapy (19).

Cryotherapy-Cryosurgery (Lewis 1969) and
modification, cryosurgery and ligation - cryopli-
cation (20) has about 90% success rate, but is
rarely used because of prolonged postoperative
pain and moistening after the treatment (21).

Radiofrequency ablation (RFA) was
introduced in 1998 by Gupta for grade III and IV
hemorrhoids (22). Its complications include acute
urinary retention, wound infection, and perianal
thrombosis. It is associated with a higher rate of
recurrent bleeding and prolapse. Modification,
Combined Hemorrhoidal Radiocoagulation (CHR)
uses “HF radioscalpel” to cut and coagulate
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tissues, after which more satisfactory results were
reported (23).

Sclerotherapy (IS) - Mitchell technique. First
injection therapy was used by John Morgan in
1869, with iron persulfate. Mitchell in 1871 used
carbolic acid for this purpose. Later, 5% solution
of phenol in almond or peanut oil and liquid
polidocanol - AethoxysklerolR 3% and 4% were
used. Shi et al. in China, developed Xiaozhiling
from plant Galla Chinensis in 1971 as an injection
agent, and later, in 2005, in Japan ALTA
(aluminum potassium sulphate and tannic acid)
was presented as novel sclerotherapy that has
positive outcomes even for grade III and IV
hemorrhoids (24 ,25).

Sclerotherapy is recommended as a
treatment option for I and II degree hemorrhoids
with bleeding as a major symptom, but not for
protruding hemorrhoids. It is effective in 75-89%
of patients with hemorrhoids grades I, II and III
but long-term follow up shows recurrence rate in
about 80% of patients (18, 26). Complications are
about 1% and include pain (significantly les pain
compared to RBL), urinary retention, abscess and
paraffinoma, haematuria, oleouria and haemato-
spermia (27,28). They are most often iatrogenic,
owing to misplaced injections, mucosal ulceration
or necrosis, rare septic complications and impo-
tence (29,30).

Rubber band ligation (RBL) - Blaisdell
described the ligation technique in 1958 using a silk
suture, and in 1962 Barron modified the technique
and replaced silk with rubber bands (31,32).

RBL is safe and successful method in about
90% of treated patients. According to ASCRS
guidelines, it is superior to injection sclerotherapy
and infrared coagulation in the treatment of
grades I, II, and III hemorrhoids. It is the most
effective of the office procedures, to eliminate pain
and bleeding symptoms of grade II and III
hemorrhoids (4,18,33,34). Complications after
RBL are uncommon (1-3%). The most common
complication is pain. Up to 90% of patients
experience some pain. Proportion diminished to
38%, 21%, 13% and 7% on days 1, 2, 3 and 7. If
the placement of rubber band is too close to the
dentate line or if multiple ligations are done, pain
can be severe (35-37). Other complications
include minor bleeding from mucosal ulceration
(65% on the day after the procedure), or delayed
bleeding, 1-2 weeks after treatment (1-2%),
thrombosis of corresponding external hemorrhoids
distal to the band (2-3%), urinary retention,
vasovagal reaction (up to 30%), fall off rubber
bands usually occurs in larger piles, and after the
first or second discharge, infection (0.05-0.09%)
and extremely rarely, intraabdominal bleeding and
pelvic sepsis. The recurrence rates are between
11-50% and are higher when the follow-up is
longer (38-40). Two separate cases of meningitis
have also been reported, as well as pylephlebitis
and multiple cases of pyogenic liver abscesses,
and a case of endocarditis following hemorrhoidal
banding (29,41-43). Extremely rarely, cases of
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tetanus and necrotizing perineal soft tissue
infections are described after RBL. Six deaths due
to septic complications are described, with Esche-
richia coli and Clostridium bacteries isolated at
autopsy (29).

Doppler-guided hemorrhoidal artery ligation
or Transanal Hemorrhoidal Dearteralisation (THD)
or DG HAL or Hemorrhoidal Artery Ligation (HALO).
This technique was introduced in 1995 by the
Japanese surgeon Morinaga (44,45). The method
was successful in 75% with minor complications
such as bleeding (9-11%), urinary retention (10%),
rectal pain, tenesmus (usually transient), and rarely
constipation and fissure (<2%). A case of a brain
abscess caused by Streptococcus milleri was also
reported (46). Reported recurrence is rather high,
12-16.7% for grade 1II, without significant
difference in patients with grade III hemorrhoids
and higher for grade IV hemorrhoids (11,1-
59,3%) (47-49). The recurrence rate in one year
or longer follow-up was 10,8% for prolapse, 9.7%
for bleeding and 8.7% for pain at defecation (50).
The method is most effective for II or III degree of
hemorrhoids. It is not recommended for external
hemorrhoids. For prolapsing component plication
of the prolapsing mucosa was proposed in order to
avoid recurrence (THD target mucopexy) (51,52).
Modification of this method for the treatment of III
and IV grade of hemorrhoids combines DGHAL
with plication of the prolapsed rectal mucosa -
DGHAL with Recto-Anal-Repair (53).

Vascular Z-shaped ligation is another
modification which implies fixation and mucopexy.
It is ensured by a single suture without making
tissue excision and can be applied on all grades of
internal hemorrhoids. Depending on the tissue
necrosis severe septic complications can appear
(54).

Emborrhoid is a new technique described
last year by Vidal. Superior rectal arteries are
occluded with embolization coils through an
arterial catheter by endovascular route. Vascular
approach is quite aggressive but avoids anal and
rectal trauma, leading to a reduction in this
morbidity. Few case reports have demonstrated
the efficacy of embolization of the superior rectal
arteries for grade II hemorrhoids with rectal
bleeding. The possible complications are bleeding
due to partial embolization, rectal ischemia and
those related to the femoral puncture (55,56).

The disadvantage of all nonexcisional
methods is the lack of histological specimens. Rates
of 1-2% of hemorrhoidal specimens are quoted to
contain occult malignancy, but without the support
of objective data. In 20 years period in 21.257
hemorrhoidectomies which have been performed
at Ferguson Hospital, only one instance of
unsuspected carcinoma of the anus was diagnosed
solely by microscopic analysis of a specimen that
was taken at hemorrhoidectomy. Based on this
information, it is recommended to perform
selective rather than routine pathologic evaluation
of hemorrhoidectomy specimens (57, 58).

Operative treatment

First surgical procedure for treatment of
hemorrhoids in modern surgical era was described
by Frederic Salmon, the founder of St. Marks’
Hospital, in 1871.

Some techniques are not in use any more,
like Clamp and cautery hemorrhoidectomy (59),
Pile 'suture’ method, described in 1978 by Faraq
(60,61) and Internal Anal Sphincterotomy (62).

Having in mind the extensity of mucosal
resection, operative treatment can be with
segmental resection: Open hemorrhoidectomy -
Milligan-Morgan, Closed hemorrhoidectomy -
Ferguson, Submucosal hemorrhoidectomy - Parks,
and with circular resection: Reconstructive hemor-
rhoidectomy - Fansler-Anderson-Arnold, Supra-
anodermal  hemorrhoidectomy -  Whitehead,
Stapled hemorrhoidopexy - Longo.

Open hemorrhoidectomy - Milligan-Morgan is
the most commonly used technique and widely
considered to be the most effective surgical
technique, very often called conventional hemor-
rhoidectomy. It is the ,gold standard" for the
treatment of symptomatic hemorrhoids grades III
and IV. The method was developed in the UK, in
1937, by surgeons Milligan and Morgan (63,64).
Pain is the most important complaint after this
technique. Possible surgical complications include
early or delayed postoperative hemorrhage,
urinary retention, recurrence of hemorrhoids, and
passive or urge incontinence, anal stenosis,
infection and even Fournier’s gangrene, with an
average complication rate of <10% (65 ,66).

Closed hemorrhoideccomy - Ferguson,
technique is developed in the USA by Ferguson and
Heaton in 1952, where it is the ,gold standard" for
hemorrhoidal operative treatment. The method is
a modification of Milligan-Morgan technique, with
idea that closure of wounds will result in less pain,
and the indications are similar (67). Evaluation of
almost 90.000 operations showed no differences in
complication rate between open and closed
technique (68), but others reported less pain
compared with open hemorrrhoidectomy during the
early postoperative period and 67-92% of patients
are asymptomatic after 5 years (69,70).

Submucosal hemorrhoidectomy - Parks,
procedure was developed in the 1950s, by Sir Alan
Parks. Submucosal reconstructive hemorrhoidec-
tomy was more difficult to learn, compared to other
techniques, and never was a popular operation due
to its difficulty and duration, the amount of blood
loss, and the risk of incontinence, which is why it
was abandoned (71).

Supra-anodermal hemorrhoidectomy -
Whitehead circumferential hemorrhoidectomy. The
method was first described by Whitehead in 1882.
Initially, the procedure was reserved only for
circumferential hemorrhoids, but due to high
complication rates, hemorrhage, anal stenosis and
ectropion (Whitehead’s deformity), the procedure
was abandoned. Still, some authors have shown
that this procedure has its place in selected cases
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of circumferential hemorrhoids (72). In order to
avoid well-known complications such as anal
stricture and anal mucosal eversion, few surgeons
introduced modification to the original Whitehead's
operation performing W-shaped circular incision
with preservation of perianal skin (73).

Recent advances in development of
sophisticated instruments, which can be used in
standard operative techniques, that include a
bipolar electrothermal device (Ligasure-Covidien),
ultrasonic-Harmonic scalpel (Ethicon Endosurgery)
and circular staplers have provided effective
alternatives, resulting in less postoperative pain
and perioperative blood loss. They were developed
in order to minimize thermal injury to the tissue
and therefore complications.

Stapled hemorrhoidopexy (PPH-Procedure
for Prolapsed Hemorrhoids-Longo), Circumferential
mucosectomy - Stapled Transanal Rectal Resection
(STARR). The first aim of this technique was to
treat internal mucosal prolapse and obstructed
defecation. Later, Longo in 1998 proposed it for the
treatment of hemorrhoids (74,75). In 2007, the UK
National Institute for Health and Clinical Excellence
(NICE) issued its updated guidance on PPH use.
Stapled hemorrhoidopexy was recommended as a
possible treatment for patients with prolapsed
internal hemorrhoids (76). The main disadvantage
of the technique is the absence of treating
external hemorrhoids and skin tags. Complication
rate of 20.2% is similar to conventional hemor-
rhoidectomy (77). Bleeding occurs in 4.2-7.5%.
Thrombosis of the external hemorrhoidal plexus,
pain and proctalgia, urinary retention, anal stenosis
(0.8-5.0%), local abscess or fistula, urgency,
sphincter damage with fecal incontinence are
some of the reported complications (12-36%) (78-
80). Unusual complications reported in the
literature include several cases of intra-abdominal
bleeding from intramural hematoma, sepsis,
retroperitoneal sepsis, rectovaginal fistula, rectal
pocket and rectal diverticulum, rectal obliteration,
rectal perforation due to staple line dehiscence
with retropneumoperitoneum and pneumomedia-
stinum (81-88). Unfortunately, one patient was
reported with lethal sepsis from Fournier's
gangrene (89).

Laser hemorrhoidoplasty-LHP and hemor-
rhoidectomy (carbon dioxide, argon and neo-
dymium-aluminium garnet-YAG) are new tech-
niques for treating hemorrhoidal disease. Laser
therapy is painless, but more costly, and provides
no major advantages over other methods (90,91).

Atomizing hemorrhoids is a new technique
to remove hemorrhoids. A medical device called
the Atomizer™ was developed specifically to
atomize tissue. An innovative waveform of electrical
current and a specialized electrical probe, the
Atomizer Wand™, was created for this purpose.
With a wave of the Atomizer Wand™, the hemor-
rhoids are simply excised or one or more cell layers
are vaporized at a time. The hemorrhoids are
essentially disintegrated into an aerosol of carbon
and water molecules. As a result, the surgeon
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operates with minimal bleeding, and gets better
hemostasis than with traditional electro-surgical
techniques. There are no published results after
treatment with this technique, yet, so clinical
evaluation is needed in the future.

Discussion

Everybody agree today that grade I hemor-
rhoids should be treated conservatively. Medical
therapy is the only approach that addres-ses the
underlying causes of symptomatic hemorhoides. It
can be used alone, prior to other treatment modali-
ties, or in combination with other procedures (6,
92).

According to two meta-analyses that com-
pared outcomes of 18 prospective, randomized
trials, among sclerotherapy, RBL and IRC, for
grade II hemorrhoids, RBL has the fewest recur-
rent symptoms and the lowest rate of retreat-
ment, but another meta-analysis preferred IRC as
the initial strategy because of less postprocedural
pain (93-95).

Most patients with grade I, II, and III
hemorrhoidal disease in whom medical treatment
fails may be effectively treated with office-based
procedures, such as banding, sclerotherapy and
infrared coagulation. Hemorrhoid banding is the
most effective option (4). In a British survey of
almost 900 general and colorectal surgeons, RBL
was the most common procedure performed,
followed by sclerotherapy and hemorrhoidectomy
(27).

For grade III hemorrhoids THD is as effective
as PPH in terms of success rate, operation time,
postoperative complications and incidence of
recurrence (96-98). Lucarelli compared these two
techniques in patients with grade III and IV
hemorrhoids and reported significantly higher
recurrence rate after THD (25.4% vs. 8.2%)(99). A
randomised trial comparing THD with conventional
hemorrhoidectomy concluded that THD could be
performed as day-case procedure and has less
pain, so the return to work is earlier (100).

For grade IV hemorrhoids, excisional
hemorrhoidectomy is the most effective treatment
and remains the “gold standard” of treatment.
Surgical hemorrhoidectomy should be reserved for
patients who are refractory to office procedures,
who are unable to tolerate office procedures, who
have large external hemorrhoids, or who have
combined internal and external hemorrhoids with
significant prolapse (grades III to IV) (4). This
treatment is reserved for only 10% of patients
(101). A major disadvantage of hemorrhoidectomy
is postopera-tive pain. Early urinary retention is
common (2-36%), postoperative bleeding (early
and delayed) sometimes requires reoperation
(0.03-6%); bacte-remia and septic complications
(0.5%-5.5%), anal discharge, wound discharge (up
to three months), anal stenosis (0-6%), anal
sphincter injury leading to incontinence (2-30%),
recurrence are described complications (62,102,
103). Although surgical hemorrhoidectomy is
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associated with the highest complication rate, it is
the most effective treatment for hemorrhoidal
disease due to the best long-term results in terms
of recurrence (2-5%) (33). Fergusone technique
offers faster healing (104), but because of wound
dehiscence healing could be longer compared to
open technique (105).

Ligasure™ use in hemorrhoidectomy results
in less postoperative pain, less urinary retention,
shorter operation time, shorter hospitalization, less
blood loss, faster wound healing and convalescence
compared to conventional hemorrhoidectomy.
However, after 14 days no significant differences
were found in pain measurement and complications
(106-110). Although the Ligasure method is
simple and easy to learn it is more expensive than
conventional technique. When compared to
hemorrhoidectomy by the ultrasonic scalpel, bipolar
diathermy requires a shorter operating time, but is
painful as closed hemorrhoidectomy with the
ultrasonic  scalpel (111). Ligasure hemor-
rhoidectomy for patients with grade III and IV
hemorrhoids is associated with shorter operative
time and less postoperative pain compared to
Harmonic Scalpel™ hemorrhoidectomy (112).

Good results have been reported also using
stapled hemorrhoidopexy (113). A meta-analysis
that compared surgical outcomes between PPH
and hemorrhoidectomy included 27 randomized,
controlled trials with 2279 procedures, showed
that PPH was associated with less postoperative
pain, less postoperative urinary retention, earlier
return of bowel function, shorter hospital stay,
quicker return to normal activities, and better
wound healing, as well as higher degree of patient
satisfaction (114,115). However, in the longer
term, PPH was associated with a higher rate of
recurrence (5.7% vs. 1% at one year and 8.5%

vs. 1.5% in the long term) (116-119). Although a
popular method for the treatment of hemorrhoids
in its beginning, considering the recurrence rate,
cost of stapling device, potential serious complica-
tions and technically demanding procedure, there is
the tendency to restrict the use of PPH to the
management of three- and four-quadrant 3rd
degree of hemorrhoids with prolapsed internal
hemorrhoids. In the UK in 2008-9, only 10% of the
hemorrhoidectomy procedures were performed by
PPH (120). In fact, long-term results demonstrate
that in grade IV hemorrhoids the rates of recur-
rence and patient dissatisfaction with the stapler
treatment are significantly higher than after the
Milligan-Morgan procedure (121,122).

Conclusion

Treatment of hemorrhoidal disease is
complex with many techniques available. Surgeons
should be well aware of all treatment modalities
from dietary and lifestyle modification to radical
surgery management with all their complications.
Technique should be tailored not only to the grade
of the hemorrhoids and patient’s symptoms, but
also, not less important, on the experience of the
surgeon.

Grade I hemorrhoids should be treated
conservatively.

Grade II and III hemorrhoids should be
treated first with RBL, or in combination with IS,
and after this with THD.

Grade IV hemorrhoids should be treated
with excisional hemorrhoidectomy, open or closed,
with new sophisticated instruments, which is the
most effective techniques and which has remained
the “gold standard”.
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DOKLE SMO STIGLI U LECENJU HEMOROIDA
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Hemoroidi su veoma cesto i obi¢no hroni¢no anorektalno oboljenje definisano
simptomatskim uvecanjem i ispadanjem normalnih analnih jastuci¢a. Hemoroidalna
bolest je stara koliko i ljudska rasa.

Od antickih vremena do danas koris¢eni su mnogi nacini leCenja, nehirurski i
hirurski, u pokuSaju da se otklone simptomi i uskladi zadovoljstvo bolesnika sa
prihvatljivim komplikacijama, sa boljim ili loSijim rezultatima. Rasprava o tome koja je
najbolja metoda lecenja traje do danas.

Ovaj ¢lanak predstavlja razlicite mogucnosti leCenja hemoroida tokom vremena,
sa posebnim osvrtom na efikasnost pojedinih metoda i komplikacije koje ih prate, kao i
savremene preporuke o leCenju hemoroidalne bolesti. Acta Medica Medianae 2015;
54(1):97-106.

Kljucne reci: hemoroidi, ambulantno leCenje, hirurske intervencije
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