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Hemorrhoids are the most common anorectal complaint, and approximately 10 to 20 percent of patients with symptomatic 
hemorrhoids require surgery. Symptoms of hemorrhoids, such as painless rectal bleeding, tissue protrusion and mucous 
discharge, vary. The traditional therapeutic strategies of medicine include surgical, as well as non-surgical, treatment. To 
alleviate symptoms caused by hemorrhoids, oral treatments, such as fiber, suppositories and Sitz baths have been applied 
to patients. Other non-surgical treatments, such as infrared photocoagulation, injection sclerotherapy and rubber band liga-
tion have been used to fixate the hemorrhoid’s cushion. If non-surgical treatment has no effect, surgical treatments, such 
as a hemorrhoidectomy, procedure for prolapsed hemorrhoids, and transanal hemorrhoidal dearterialization are used.
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arterialization (THD).
The purpose of treating hemorrhoids should be removing the 

symptoms, minimizing recurrences, and minimizing postopera-
tive pain and complications. Further, complications, such as sec-
ondary bleeding, damage anal sphincter injury, and stenosis, which 
may occur after surgery, should be prevented. Recently, single or 
combined treatment methods for hemorrhoids, in accordance with 
the stage, have been introduced. In the present study, various treat-
ment modalities for hemorrhoids are presented.

ANAL DILATION

The anal dilation procedure has been performed based on the eti-
ology that excessive tension on the anal sphincter results in a nar-
rowed subrectum and anal canal; then, abnormal straining for def-
ecation generates venous congestion, which finally causes hemor-
rhoids. This method was introduced by Lord [1] in 1968 for the 
first time for grade 3 hemorrhoids, and an attempt was made to 
expand it to 4 finger-breath. However, this procedure was thought 
to produce symptoms of partial fecal incontinence due to injury of 
the anal sphincter in 52% of the total cases. Additionally, Konsten 
and Baeten [2] reported a high recurrences rate; accordingly, this 
procedure is currently not recommended for treating hemorrhoids.

BIPOLA DIATHERMY COAGULATION

Bipolar diathermy coagulation was introduced by Griffith et al. [3] 
in 1987. They reported the results of treating 43 outpatients with 
grade 1 or 2 hemorrhoids. According to the results, this procedure 

INTRODUCTION

Hemorrhoids are one of the most common anorectal diseases. 
About 5% of the total population experience hemorrhoids once in 
their lifetimes. In addition, roughly 50% of the individuals in their 
50’s or older receive hemorrhoid treatments, and 10-20% of the 
individuals who receive treatment require surgery. The most com-
mon symptom of hemorrhoids is anal bleeding, and chief com-
plaints include a perianal mass protruding from the anus and anal 
discharge. Most of the patients suffering from hemorrhoids have 
their symptoms alleviated through diet therapy, fiber supplements 
and medical treatments and are improved by a non-surgical ther-
apy when necessary.

Non-surgical treatments for hemorrhoids are commonly per-
formed for grade 1 or 2 internal hemorrhoids and are selectively 
performed for grade 3 hemorrhoids by using sclerotherapy, rub-
ber band ligation and infrared coagulation. Surgical treatments 
include the conventional hemorrhoidectomy, the procedure for 
prolapsed hemorrhoid (PPH) and the transanal hemorrhoidal de-
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could be easily performed without severe pain and stenosis. This 
procedure is performed at the intermuscular hemorrhoid area 
through bipolar electrocautery using 1-sec pulses at 20 watts with 
a 2.2-mm penetration. The general success rate is about 88-100%. 
Dennison et al. [4] reported that the results were similar to those 
of infrared photocoagulation, but that bipolar diathermy was more 
effective for simultaneously treating hemorrhoids with wide lesions. 
According to Yoo et al. [5], a total of 309 patients having grade 2 
or 3 internal hemorrhoids were treated with bipolar diathermy, 
and their progressions were observed for 6 months or more, with 
80% or more of the patients reporting to be satisfied with the pro-
cedure and with negligible complications other than skin tags. Yoo 
et al. [5] reported bipolar diathermy coagulation as a good method 
for treating early-stage hemorrhoids.

INFRARED PHOTOCOAGULATION AND 
RUBBER BAND LIGATION

Since infrared photocoagulation (IRC) was introduced by Leicester 
et al. [6] in 1981, this method, together with rubber band ligation, 
has been a mainstay procedure for treating early-stage hemorrhoids 
(grade 1 or 2 internal hemorrhoids). IRC works by transforming 
infrared radiation to heat, which generates sclerosis and fixation 
of hemorrhoids. The depth of penetration is 2.5 mm, and when 
applied 3-4 times to the hemorrhoid area, a success rate of 67-96% 
has been reported for IRC. Marques et al. [7] reported low com-
plication rates in their comparative study with the rubber band liga-
tion procedure. The high price of the equipment is a drawback, 
but selective applications will produce good results.

Rubber band ligation (RBL) was introduced by Blaisdell [8] in 
1954 for the first time, and became widely known through the work 
of Barron [9]. RBL is the treatment of choice for early-stage hem-
orrhoids because it is comparatively easy to perform and can be 
applied repeatedly. In very few cases, postoperative septic compli-
cations have been reported, and when postoperative fever or sys-
temic symptoms develop, the rubber band can be released to pre-
vent those symptoms. The most common complication is pain 
developed within 24 hours of surgery, which can be controlled by 
administering pain relievers. According to a long-term follow up, 
recurrences outnumbered those in surgery cases [10, 11].

Many comparative studies on effects of RBL, IRC and sclerother-
apy on early-stage hemorrhoids have been conducted. Treatment 
effects of RBL and IRC on grade 1 and 2 internal hemorrhoids were 
compared by Johanson and Rimm [12] and Templeton et al. [13]. 
Treatment effects were satisfactory. In case of RBL, severer anal 
pain was reported than in the case of IRC, but RBL showed better 
long-term treatment effects than IRC (IRC, 85%; RBL, 92%). In 
summary, both RBL and IRC can be used as good methods for 
grade 1 and 2 internal hemorrhoids. IRC can be repeatedly per-
formed for good results if necessary, and RBL can provide good 
results as an office-based therapy only after the possibility of post-
operative anal pain has been taken into consideration.

SCLEROSING AGENT: ALUMINUM 
POTASSIUM SULFATE AND TANNIC ACID 
(ALTA)

For relieving symptoms of early-stage hemorrhoids, an injection 
therapy using a sclerosing agent has been used. In most countries, 
5% phenol in almond oil (PAO) has been used as a sclerosing agent 
for hemorrhoids. The mechanism is as follows: The agent injected 
into the hemorrhoid leads to an inflammatory response and as the 
blood flow into the hemorrhoid is interrupted, secondary fibrosis 
is facilitated, shrinking the hemorrhoid [14]. This method is effec-
tive for hemorrhoids with bleeding as a major symptom on a short-
term basis, but not for protruding hemorrhoids. Aluminum potas-
sium sulfate and tannic acid (ALTA) was recently developed in Ja-
pan as an injecting sclerosing agent for treating hemorrhoids and 
has been actively applied to grade 2 and 3 internal hemorrhoids. 
This method is based on the Xiaozhiling injection introduced by 
Shi et al. [15] in 1970s. The ALTA sclerosing agent is administered 
through 4-step injections, which result in sclerosis and atrophy of 
the hemorrhoidal plexus, thereby treating prolapse and bleeding 
problems. According to a comparative study of ALTA treatments 
and hemorrhoidectomies for grade 3 and 4 internal hemorrhoid 
cases conducted by Takano et al. [16] in 2006, the one year success 
rates were 99% and 94%, respectively, meaning that ALTA pro-
duced almost the same effects as a hemorrhoidectomy without the 
specific complications. Recently, a group of 338 Japanese medical 
institutions reported good results for ALTA. Upon injecting ALTA 
into grade 2, 3, and 4 hemorrhoids (24%, 67%, 8%) of 3,519 pa-
tients, 98.1% (99.2%, 99.8%, 97.3%) reported positive effects within 
28 days. The recurrence rate after 2 years was 18.3%, and compli-
cations included pyrexia, low blood pressure, perineal pain and 
rectal ulcers, but those were mild [17]. The sclerosing agent can 
be administered simultaneously at surgery as a combination ther-
apy. Such a combination therapy can be selectively applied to pa-
tients with grade 1, 2, and 3 hemorrhoids and to patients in high 
surgery-risk groups.

COVENTIONAL HEMORRHOIDECTOMY

Ligation and excision of hemorrhoids are time-tested procedures 
for grade 3 and 4 internal hemorrhoids. The open hemorrhoidec-
tomy by Milligan and Morgan [18] and the closed method by Fer-
guson and Heater [19] are two major methods, but practically the 
semi-closed hemorrhoidectomy and the submucosal hemorrhoid-
ectomy, which use the advantages of both procedures, are more 
commonly used. These have been the treatments of choice for var-
ious hemorrhoids and have been accepted as the “gold standard.” 
In order to minimize damage to surrounding tissues and to maxi-
mize precise manipulation while performing the hemorrhoidec-
tomy, new energy sources such as Ligasure have been introduced. 
Compared with conventional electrical cautery, this system has 
excellent local hemostasis effects and causes little damage to sur-
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rounding tissues due to its having only a 2-mm collateral thermal 
spread. Additionally, excision by using a Harmonic scalpel or Lig-
asure has been reported to result in less use of pain-relief agents 
after a hemorrhoidectomy and earlier return to work, but additional 
studies are required in the future for analyzing long-term hemor-
rhoid recurrence [20, 21]. In an attempt to reduce pain and com-
plications, combinations of hemorrhoidectomy and non-surgical 
therapies have recently been used. Because the method of the hem-
orrhoidectomy is selected by the surgeon, an optimal decision should 
be made for the benefit of the patient. Fig. 1 illustrates appropriate 
treatment methods according to the grade of the hemorrhoid.

THROMBOSED EXTERNAL HEMORRHOID 
AND PROLAPSED HEMORRHOID WITH 
STRANGULATION

Acute thrombosis is a main complication of external hemorrhoids. 
When there is engorgement of distended hemorrhoidal vessels and 
acute swelling of those vessels, blood may pool and consequently 
clot. Occasionally, the thrombus ulcerates through the skin, and 
the clot is extruded. This is one of the anal diseases that induces 
symptoms of swelling with a lump, bleeding and acute pain, which 
may lead to emergency medical care. Symptoms can last up to 4 
weeks, and in most cases, surgical excision or drug treatments are 
used. Based on a recent study that reported that surgical excision 
was more effective for treating early symptoms than drug therapy, 
early surgical excision is now considered to be helpful for treating 
severely thrombosed external hemorrhoids [22].

Strangulated prolapsed hemorrhoids are long-history internal 
hemorrhoids with venous congestion, thrombus, deformation of 
soft tissues and edema. A part or all of the hemorrhoids is not re-
ducible, but has strangulated out of the anal canal, resulting in ne-
crosis or ulceration. Major methods of treatment are two: conser-

vative treatment and radical treatment by emergency surgery. In 
case of conservative treatment, a long time is required to reduce 
edema and during reduction, patients experience discomfort for 
extended periods, so a hemorrhoidectomy is eventually required 
and that is the reason an emergency hemorrhoidectomy is consid-
ered. Surgeons hesitate to perform a hemorrhoidectomy due to 
the risk of delayed bleeding and anal stenosis, but surgical treat-
ment can be a good choice if appropriate preservation of the mu-
cosal wall and an adequate skin bridge are guaranteed to minimize 
any predictable complications [23, 24].

PROCEDURE FOR PROLAPSED 
HEMORRHOIDS

Since introduced by Longo [25], the PPH has been designed to 
put the hemorrhoidal plexus back into the anal canal and to fix it 
to preserve the anatomical and physiological functions of the anal 
canal, thereby avoiding the sequel of a hemorrhoidectomy. Through 
the PPH, excessively extended mucous membranes are removed, 
and internal hemorrhoids are repositioned. This is not a hemor-
rhoidectomy, but a hemorrhoidopexy, and eventually, internal 
hemorrhoids are shrunk. Table 1 presents absolute and relative 
contraindications for the PPH.

Until now, more than 35 randomized studies and 7 meta-analyses 
on comparing the hemorrhoidectomy and the PPH have been re-

Reconsider diagnosis, Is there another pathology  
that could account for the patient’s symptoms?

Management of symptomatic hemorrhoids

Full history and examination including 
rectal exam and proctoscopy

Dietary manipulation 
BHC or IRC 

ALTA

RBL 
BHC or IRC 

THD

Hemorrhoidectomy 
PPH (selective) 
THD (selective)

Hemorrhoidectomy

Grade 1

Recurrent symptoms

RBL, ALTA Hemorrhoidectomy

Grade 3Grade 2 Grade 4 Mixed hemorrhoid

Exclude malignancy with appropriate 
rectal and colonic imaging

Fig. 1. Optimal treatment of symptomatic 
hemorrhoids. BHC, bipolar hyperthermic 
coagulation; IRC, infrared photocoagula-
tion; ALTA, aluminum potassium sulfate 
and tannic acid; RBL, rubber band ligation; 
THD, transanal hemorrhoidal dearterial-
ization; PPH, procedure for prolapsed hem-
orrhoid.

Table 1. Contraindications of procedure for prolapsed hemorrhoid in 
treatment of hemorrhoids [26]

Absolute Relative

Abscess/gangrene Non-reducible prolapsed hemorrhoids

Full thickness rectal prolapse Acute thrombosed internal hemorrhoids

Anal stenosis Previous rectal surgery
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ported. In terms of postoperative pain, hospital stay, and earlier 
return to work, the PPH group showed better results than the hem-
orrhoidectomy group. However, according to several meta-analyses, 
higher recurrence rates for bleeding and protrusion were reported 
in the PPH group, and additional surgery was required [27, 28]. 
Major complications included pain and bleeding, and 0-20% of 
the total cases needed additional surgery due to the complications, 
most of which was successful [28, 29].

When hemorrhoids are wide spread over the anus, like circumfer-
ential hemorrhoids, all of the vascular plexus and deformed con-
nective tissues that had expanded between the dentate line and the 
anal epithelial-cutaneous junction were theoretically excised in the 
past to radically remove all hemorrhoids. The method is called a 
Whitehead hemorrhoidectomy. However, this procedure is no lon-
ger used due to serious complications such as fecal incontinence, 
anal stenosis and anal mucosal eversion. In an attempt to avoid 
these complications, some authors tried submucosal excision of 
secondary hemorrhoids, the so-called modified Whitehead oper-
ation, after removing the primary hemorrhoids or tried to detach 
and lift mucosal flaps before excising hemorrhoidal tissues, and 
favorable results were reported [30]. The conventional hemorrhoid-
ectomy is accepted as a gold standard treatment by most surgeons. 
However, it is important to combine appropriate numbers, widths 
and heights of hemorrhoids to excise by considering the flexibility 
of the anus to avoid excessive excision of the anal epithelial layer 
or mucous membranes because excessive excision of hemorrhoids 
to prevent recurrence may lead to complications such as anal stric-
ture or secondary bleeding [24].

In summary, the PPH may be applied to prolapsed grade 2-3 in-
ternal hemorrhoids and to grade 4 internal hemorrhoids on a case-
by-case basis. Purse-string placement is important while perform-
ing the PPH. Rates of complications, as well as fecal incontinence 
and continuous anal pain, are low. Compared with a hemorrhoid-
ectomy, because the PPH offers less pain and earlier return to work, 
its selective use may result in good effects.

TRANSANAL HEMORRHOIDAL 
DEARTERIALIZATION 

THD was introduced by Morinaga et al. [31] in 1995. The hemor-
rhoidal artery in the lower rectum is ligated under Doppler equip-
ment to interrupt blood circulation, which contributes to shrink-
age of the hemorrhoidal cushion and finally improves symptoms. 
Since the procedure of ligation being conducted above the dentate 
line to preserve the pain-sensitive anoderm was introduced in the 
treatment of hemorrhoids, less pain and earlier return to work have 
been reported compared with a hemorrhoidectomy [32]. More 
recently, better results have been reported by lifting the protruded 
mucous membranes and performing Pexis in addition to hemor-
rhoidal artery ligation. Moreover, comparative studies of THD, 
PPH and hemorrhoidectomy have actively been conducted. THD 
shows good results in terms of pain, operation time and compli-

cations, and grade 2 and 3 internal hemorrhoids are considered 
good candidates for its use, but recurrence of symptoms is a prob-
lem in case of grade 4 internal hemorrhoids [32-35]. Rubber band 
ligation is recognized as the best procedure for pain and bleeding 
symptoms of grade 2 and 3 hemorrhoids, but the high recurrence 
rate is a drawback. Conaghan and Farouk [36] reported that pa-
tients who were not successful with the rubber band ligation pro-
cedure could try Doppler-guided hemorrhoid artery ligation, which 
might replace the conventional hemorrhoidectomy. Currently THD 
is recognized as a comparatively safe procedure that is certified by 
the US Food and Drug Administration (FDA). Moreover, THD 
causes less postoperative pain and is easily mastered after 3-5 times. 
However, further comparative studies with other hemorrhoid treat-
ments are required for more detailed information.

CONCLUSION

If a cure based on the symptoms of hemorrhoids is to be obtained, 
minimally invasive treatments, such as injecting a sclerosing agent 
into the anal canal, rubber band ligation and recently introduced 
hemorrhoidal artery ligation, should be considered. In the case of 
recurrent and reducible hemorrhoids with severe protrusion, the 
PPH and a conventional hemorrhoidectomy may be selectively 
considered. Surgeons should select procedures that provide indi-
vidual patients with tailored treatments based on an understand-
ing of the indications and of the complications associated with the 
procedures. In conclusion, methods for treating hemorrhoids with 
symptoms should be selected based on the following consider-
ations: least postoperative pain, bleeding and recurrences, and 
earlier return to work.
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