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emorrhoidal Disease: A Comprehensive Review

rit Kaidar-Person, MD, Benjamin Person, MD, Steven D Wexner, MD, FACS, FRCS, FRCS (Ed)
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emorrhoids are one of the most common conditions
o affect humans, having been mentioned many centu-
ies ago. The first descriptions of problems associated
ith hemorrhoids are found in the Bible, and the occu-
ation of proctology apparently was established then as
ell.1

natomy and physiology
emorrhoids are vascular cushions within the anal ca-

al, usually found in three main locations: left lateral,
ight anterior, and right posterior portions. They lie be-
eath the epithelial lining of the anal canal and consist of
irect arteriovenous communications, mainly between
he terminal branches of the superior rectal and superior
emorrhoidal arteries, and, to a lesser extent, between
ranches originating from the inferior and middle hem-
rrhoidal arteries and the surrounding connective tissue.

The vascular cushions participate in the venous drain-
ge of the anal canal. It has been suggested that their
resence is essential for continence; they contribute ap-
roximately 15% to 20% of the resting anal pressure, so
hey intensify the action of the anal sphincter mecha-
ism and shield the anal canal and the anal sphincter
uring the act of evacuation by filling with blood and
roviding extra padding. The vascular cushions congest
uring a Valsalva maneuver or when intraabdominal
ressure is increased, enabling the anal canal to remain
losed; decongestion of the cushions, achieved by a rapid
ecrease of anal tone, allows rapid emptying of the rectal
ontent.2-4

pidemiology
any individuals experience this condition without

eeking medical consultation; patients are often reluc-
ant to seek medical help because of embarrassment or
he fear, discomfort, and pain associated with the treat-
ent, so the exact incidence of this disease cannot be
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stimated. Studies evaluating the epidemiology of hem-
rrhoids showed that 10 million people in the United
tates reported hemorrhoids, for a prevalence of 4.4%.
n both genders, a peak in prevalence is noted between
5 and 65 years of age; development of hemorrhoids
efore the age of 20 is unusual, and Caucasians are af-
ected more frequently than are African Americans.5,6

athophysiology and etiology
he main theories about the pathophysiology of hem-
rrhoidal disease are that they are abnormal dilatation of
eins of the internal hemorrhoidal venous plexus, abnor-
al distention of the arteriovenous anastomosis, and

rolapse of the cushions and the surrounding connective
issue. Elevated anal sphincter pressure is also presumed
s one of the etiologic factors contributing to the dis-
ase.7 It is not apparent whether these anorectal physiol-
gy changes are the result of the presence of hemor-
hoids or the cause.8 The role of mucosal prolapse in
emorrhoidal disease is in debate; some surgeons regard
his entity as a completely different pathology; others
onsider that mucosal prolapse is an integral part of the
emorrhoidal disease.9

During evacuation, voluntary sphincter contraction
eturns any residual fecal matter from the anal canal to
he rectum as part of the normal physiology of evacua-
ion. Straining to attain complete evacuation serves only
o congest the vascular cushions. So straining, inade-
uate fiber intake, prolonged lavatory sitting, constipa-
ion, diarrhea, and conditions such as pregnancy, ascites,
nd pelvic space-occupying lesions that are associated
ith elevated intraabdominal pressure have been sus-
ected to contribute to development of the disease. A
amily history of hemorrhoidal disease has also been sug-
ested to contribute to development of the disease, al-
hough there is no evidence of a hereditary predisposi-
ion; also, diet and bowel habits are often related to
ustoms and environment.10-12

Hemorrhoids are often regarded as internal or exter-
al varicosities.1 This term is misleading, because the
erm varicose (varices) is used to describe tortuous elon-

ation and dilatation of superficial veins (usually in the

ISSN 1072-7515/07/$32.00
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ower extremities). Patients with portal hypertension
ay have rectal varices, a collateral circulation, in which

he blood from the portal system passes into the systemic
irculation through the middle and inferior hemor-
hoidal veins. But hemorrhoids and rectal varices are two
ifferent entities, and many studies failed to demon-
trate an increased incidence of hemorrhoidal disease in
atients with portal hypertension.13

lassification and grading
emorrhoids are classified according to their origin; the

entate line (pectinate line) serves as an anatomic-
istologic border. External hemorrhoids originate distal
o the dentate line, arising from the inferior hemor-
hoidal plexus, and are lined with modified squamous
pithelium, which is richly innervated with somatic pain
ibers (delta type, unmyelinated). Internal hemorrhoids
riginate proximal to the dentate line, arising from the
uperior hemorrhoidal plexus, and are covered with mu-
osa. Some hemorrhoids are regarded as mixed hemor-
hoids (internal-external), arising from the inferior and
uperior hemorrhoidal plexi and their anastomotic con-
ections, covered by mucosa in the superior part and
kin in the inferior part, so they have somatic pain
ibers.14

Internal hemorrhoids are further classified into
our grades according to the extent of prolapse. In
irst-degree hemorrhoids, the hemorrhoidal tissue
rotrudes into the lumen of the anal canal, but does
ot prolapse outside the anal canal. The veins of the
nal canal are increased in size and number and may
leed at the time of evacuation. Second-degree hem-
rrhoids may prolapse beyond the external sphincter
nd be visible during evacuation but spontaneously
eturn to lie within the anal canal. Third-degree hem-
rrhoids protrude outside the anal canal and require
anual reduction, and fourth-degree hemorrhoids

re irreducible and are constantly prolapsed.14 It is
mportant to document the grade of the hemorrhoids
o determine appropriate treatment and to evaluate

able 1. Symptoms and Differential Diagnosis of Hemorrho
ymptoms

leeding, anal swelling, prolapse, a painful anal mass,
pain, discomfort, discharge, hygiene problems,
soiling, pruritus ani, evacuation difficulties

Thrombose
tags, condyl
fissure, absc
he efficacy of a particular treatment modality. a
linical evaluation
ymptoms
atients with hemorrhoidal disease may experience any
f the following symptoms: bleeding, a painful mass,
nal swelling, discomfort, discharge, hygiene problems,
oiling, and pruritus. The most frequent complaint is
ainless bleeding, which usually appears early in the
ourse of the disease.15 Johannsson and colleagues12

ound that many patients with grades III to IV hemor-
hoidal disease have concomitant functional bowel
ymptoms, possibly associated with irritable bowel syn-
rome, which need to be taken into consideration when
electing treatment.

Bleeding associated with pain is suggestive of a throm-
osed external hemorrhoid, with ulceration of the
hrombus through the skin, or, more commonly, an anal
issure. Bleeding from hemorrhoids rarely causes ane-
ia, and patients who present with anemia require fur-

her investigation of the gastrointestinal tract.15,16 Inter-
al hemorrhoids usually become symptomatic only
hen they prolapse, become ulcerated, bleed, or throm-
ose. External hemorrhoids may be asymptomatic, or be
ssociated with discomfort, acute pain, or bleeding from
hrombosis or ulceration.

ifferential diagnosis
uring initial evaluation of the patient, other possible

auses for the previously mentioned symptoms should
e excluded. Colorectal and anal cancer, inflammatory
owel disease, and anorectal melanoma are all possible
auses of rectal bleeding, perianal pain, painless bleed-
ng, and a perianal mass.16-20 Other diseases that may
ave similar symptoms are listed in Table 1.

iagnostic tests
n most cases, diagnosis is easily made on physical exam-
nation, preferably accompanied by an anoscopy. In the
bsence of thrombosis, acute anal pain during examina-
ion is rare in patients with uncomplicated hemor-
hoidal disease and might imply the presence of another
isease, such as an abscess, fissure, or trauma of the ex-
mination. Acute pain may require an evaluation under

Disease
Differential diagnosis

rnal hemorrhoidal disease, internal hemorrhoidal disease, skin
acuminata (anal warts), hypertrophied anal papilla, rectal prolapse,
stula, perianal Crohn’s disease, polyps, carcinoma, melanoma
idal

d exte
oma
nesthesia in the operating room.
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The side-viewing anoscope, and not a retroflexed
nd-viewing instrument (flexible sigmoidoscope or
olonoscope), is the optimal and most accurate instru-
ent for evaluating hemorrhoids because it allows tissue

o prolapse into the barrel of the instrument. When
ompared with flexible sigmoidoscopy, an anoscope de-
ects a higher percentage of lesions in the anorectal re-
ion.21,22 Additional flexible sigmoidoscopy, barium en-
ma, or colonoscopy may be warranted to exclude
alignant diseases or inflammatory bowel disease.21-30

ndications for complete colon evaluation are summa-
ized in Table 2.

Anorectal physiologic testing (such as manometry)
nd endorectal ultrasonography are important in evalu-
ting patients with symptoms of soiling and inconti-
ence. Soilage and incontinence may be from prolapsing
emorrhoids that partially obstruct defecation or injury
f the sphincter mechanism.31 Evaluation of the anal
phincter in patients with history of incontinence who
ay require surgical treatment for hemorrhoids is ex-

remely important because those patients are at greater
isk of developing incontinence after surgery, and the
inding will influence which surgical treatment option is
referable.32 Most patients with advanced hemorrhoidal
isease do not require physiologic evaluation.

reatment
ifestyle modifications
ifestyle modifications are an integral part of the treat-
ent of hemorrhoidal disease. They should be offered to

atients with all stages of hemorrhoidal disease as a part
f a comprehensive treatment regimen, and as a preven-
ive measure. These changes include improving anal hy-
iene, increasing the intake of dietary fiber and fluids in

able 2. Indications for Complete Colon Evaluation in Pa-
ients with Hemorrhoidal Symptoms
ron deficiency anemia
ositive fecal occult blood test
ge � 50 y, with no complete colon evaluation within 10 y
ge � 40 y, with positive family history for a single first-degree
relative with adenoma or colorectal cancer diagnosed at age �
60 and no complete examination within 10 y

ge � 40 y, with positive family history for two or more first-
degree relatives with adenoma or colorectal cancer diagnosed at
age � 60 and no complete examination within 3–5 y

ny history or physical finding indicating malignancy or
inflammatory bowel disease
he diet, and avoiding constipation or diarrhea. Some of b
hese measures were found to have therapeutic and pre-
entive effects; increasing the amount of fiber in the diet
ay relieve pain, bleeding, and prolapse,33-35 and sitz

aths are useful for relieving anal pain and maintaining
nal hygiene.36,37

ral medication
n Europe and Asia, oral vasotopic drugs are used for
reating hemorrhoids. These treatments were first de-
cribed in the treatment of varicose veins, venous ulcers,
nd edema. Purified flavonoid fraction is a botanical
xtract from citrus. It exerts its effects on both diseased
nd intact vasculature, increasing vascular tone, lym-
hatic drainage, and capillary resistance; it is also as-
umed to have antiinflammatory effects and promote
ound healing. Lately, several randomized controlled

tudies evaluated the use of oral micronized, purified
lavonoid fraction in the treatment of hemorrhoidal
leeding.38-40 In all of the studies, bleeding was relieved
apidly, and no complications were reported. In another
ecent randomized controlled trial, postoperative use of
icronized, purified flavonoid fraction, in combination
ith short-term routine antibiotic and antiinflamma-

ory therapy, reduced both the duration and extent of
ostoperative symptoms and wound bleeding after hem-
rrhoidectomy, compared with antibiotic and antiin-
lammatory treatment alone.41 Currently, the Food and
rug Administration (FDA) does not approve the use of
icronized, purified flavonoid fraction in the United

tates.23

opical treatment
he use of over-the-counter medications is omnipresent

n the treatment of hemorrhoids and includes pads, top-
cal ointments, creams, gels, lotions, and suppositories.
hese preparations may contain various ingredients

uch as local anesthetics, corticosteroids, vasoconstric-
ors, antiseptics, keratolytics, protectants (such as min-
ral oils, cocoa butter), astringents (ingredients that
ause coagulation, such as witch hazel), and other ingre-
ients. Topical application of corticosteroids may ame-

iorate local perianal inflammation, but longterm use of
igh-potency corticosteroid creams should be avoided,
ecause it can cause permanent damage and thinning of
he perianal skin. Most of these products help the pa-
ient maintain personal hygiene, and may alleviate
ymptoms of pruritus and discomfort. There are no pro-
pective randomized trials suggesting that they reduce

leeding or prolapse.14,23
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hrombosed external hemorrhoids
hrombosis often manifests as acute discomfort and the
resence of a painful mass. In patients with recurrent
pisodes of thrombosis, avoidance of straining and con-
tipation combined with increasing the amount of di-
tary fiber and fluid intake may serve as a prophylactic
easure. Thrombosis is often encountered after heavy

ifting, prolonged sitting, excessive straining at stool, or,
onversely, diarrhea.

Conservative treatment includes sitz baths, mild
nalgesics, and stool softeners to relieve the symp-
oms. The thrombus will slowly be absorbed during
he course of several weeks, the pain usually will sub-
ide after 2 or 3 days, and the mass will resolve within

to 10 days.14 In a prospective, randomized trial,
errotti and associates42 demonstrated that topical ap-
lication of nifedipine combined with lidocaine oint-
ent is a safe option in the conservative treatment of

hrombosed external hemorrhoids.
Surgical excision can be performed safely as an outpa-

ient procedure under local anesthesia, with a low recur-
ence and complication rate.43 Before surgical interven-
ion, the extent of the hemorrhoidal disease should be
ssessed, and other anal pathology should be excluded,
specially thrombosed internal hemorrhoids.

Excision within 48 to 72 hours of onset of symptoms
ften results in rapid relief from symptoms. The patient
hould be aware of the natural course of the disease and
ealize that after 72 hours, the discomfort of surgical
xcision often exceeds the pain of the thrombosed hem-
rrhoid. So, excision should be recommended, espe-
ially for patients with severe pain, or if ulceration or
upture occur within 72 hours of onset of symptoms.
ncision and simple removal of the clot should be avoid-
d; although it causes the pain to subside, it often results
n recurrent hemorrhage into the subcutaneous tissue
nd clot reorganization. Usually, an elliptical incision is
ade into the skin overlying the thrombosed hemor-

hoid, preferably radial to the sphincter. Bleeding often
ccompanies the incision and may be controlled with
ressure or electrocautery. The wound can be left open
r primarily closed. In patients with bulky hemorrhoidal
isease, severe pain with hypersensitivity, or anxiety, the
rocedure can be done under general anesthesia. If a
ass or an unusual tissue is encountered during the

rocedure, a histopathologic analysis is warranted.44,45

Postoperative care should include pressure to control

leeding. This goal may be achieved with a pressure c
ressing, which the patient should not remove until a
ew hours after the procedure. Late bleeding is occasion-
lly seen, especially when the wound is left open and
pinephrine is used in combination with the local anes-
hetic. Sitz baths, topical anesthetic cream, and mild
nalgesics are recommended for the first 7 to 10 days
fter the procedure.

Complications are usually minor and may include
leeding that becomes evident after the influence of the
pinephrine wears off, or with the passage of a hard stool.
ocal infections are uncommon, probably because of the
ich vascular network in the anal area; nevertheless, pro-
hylactic antibiotics are prescribed by some physicians.
kin tags and scarring can also occur, but, if desired, can
e electively addressed at a subsequent date.44 Green-
pon and associates46 evaluated 231 patients with throm-
osed external hemorrhoids. One hundred nineteen pa-
ients (51.5%) were managed conservatively and 112
48.5%) were managed surgically. The authors reported
hat the time to resolution of symptoms averaged 24
ays in the “conservative management” group versus 3.9
ays in the “surgical treatment” group (p � 0.0001).
ost patients who were treated conservatively eventu-

lly did experience resolution of their symptoms, but the
ecovery period was prolonged, with higher rates of re-
urrence and shorter remission intervals compared with
atients who were treated by surgical excision.

hrombosed internal hemorrhoids
rolapse of internal hemorrhoids may cause stasis and
esult in thrombosis. This complication is less com-
on than are thrombosed external hemorrhoids and

s less painful, but because of the location of the in-
ernal hemorrhoids, operative intervention is more
omplicated and is rarely indicated. Sitz baths, anal-
esics, topical anesthetics, and stool softeners are rec-
mmended. If surgery is indicated, excisional hemor-
hoidectomy is recommended.

nternal hemorrhoids: nonsurgical treatment
hese interventions include rubber-band ligation, scle-

otherapy, infrared coagulation, bipolar diathermy and
irect-current electrotherapy, cryotherapy, laser therapy,
nd more.These procedures are usually office-based pro-
edures done during the patient’s first visit. They offer
reatment for hemorrhoidal disease without the need for
nesthesia or preparation of the patient. Some physi-

ians advocate a mild bowel preparation (such as an



e
T
s
l
d
t
a
a

S
T
t
o
s
d
c

t
c
t
A
c
o
c
r
s
s
t
t
i
s
t
d
t
a
m

f
c
i
n
p
r
f
i
B
b

o
t
s
c
r
o
t

p
c
t
a

a
r
t
o

R
L
c
r
w
b
p
p
u
g
t
c
r
v
t
t
h
c
p
e

p
a
t
t
o
b
b
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nema or a mild oral cathartic) before these procedures.
he presence of fecal material in the rectum is not con-

idered a contraindication to these procedures, although
iquid stool might make the procedure technically more
ifficult. When treating mixed hemorrhoids, it is impor-
ant to remember that they have a component of the
noderm (which is richly innervated with pain fibers)
nd that some form of anesthesia is required.

clerotherapy
his procedure was first described 2 centuries ago as

reatment for hemorrhoidal disease. Currently, it is rec-
mmended as a treatment option for patients with
ymptomatic nonprolapsing grades I to II hemorrhoidal
isease;23 occasionally, a large hemorrhoid can be suc-
essfully treated with sclerotherapy.

Sclerotherapy is frequently done without anesthesia;
he anoscope or proctoscope is passed through the anal
anal into the rectal ampulla and then withdrawn until
he mucosa “prolapses” over the opening of the scope.
fter the hemorrhoidal tissue is identified, the submu-
osa at the base of the hemorrhoid is injected with 5 mL
f 5% phenol oil, vegetable oil, quinine, and urea hydro-
hloride or hypertonic salt solution. Injection of the scle-
osant solution directly into the hemorrhoidal vein
hould be avoided because it can cause immediate tran-
ient precordial and upper abdominal pain.47 The injec-
ion of an irritant sclerosant produces edema, inflamma-
ory reaction with proliferation of fibroblasts, and
ntravascular thrombosis; this reaction creates submuco-
al fibrosis and scarring, which prevents or minimizes
he extent of the mucosal prolapse and potentially re-
uces the hemorrhoidal tissue itself. After the procedure,
he patient should receive appropriate dietary education
nd take stool softeners, bulking agents, sitz baths, and
ild analgesics.
Although sclerotherapy can be done safely within a

ew minutes,48 the physician needs to be particularly
autious when injecting in this area because of the prox-
mity of the rectum to the periprostatic parasympathetic
erves. Accidentally injuring the periprostatic parasym-
athetic nerves can cause erectile dysfunction after scle-
otherapy.49 Hepatic complications after sclerotherapy
or hemorrhoidal disease were also described.50 Local
nfection and abscess formation are rare but may occur.
urning sensation and discomfort are often experienced

y patients undergoing multiple injections. o
Advanced-grade internal hemorrhoids with evidence
f inflammation, infection, or ulceration should not be
reated with sclerotherapy. Concomitant anal diseases
uch as fistulas, tumors, anal fissures, and skin tags are a
ontraindication to treatment with sclerotherapy. Scle-
otheraphy is not a treatment option for external hem-
rrhoidal disease, and might result in scarring and stric-
ure if applied to external hemorrhoids.

Antibiotic prophylaxis is indicated for patients with
redisposing valvular disease or immunodeficiency be-
ause of the possibility of bacteremia after sclero-
herapy.51 If the patient is asymptomatic after sclerother-
py, a followup visit is not required.

Numerous studies have been conducted to evaluate
nd compare different treatment modalities for hemor-
hoidal disease; the results have been inconsistent, al-
hough sclerotherapy seems to be a less effective
ption.52,53

ubber-band ligation
igation of the hemorrhoidal tissue with a rubber band
auses ischemic necrosis, ulceration, and scarring, which
esults in fixation of the connective tissue to the rectal
all. Some surgeons believe that all three hemorrhoid
undles can be ligated in a single office visit; others
ractice a more conservative treatment and offer one
rimary site ligation per visit at intervals of 4 weeks or
ntil symptoms resolve; advocates of this regimen sug-
est that such treatment results in less pain for the pa-
ient. In a prospective randomized trial by Poon and
oworkers,54 205 patients with grades I to II hemor-
hoidal disease were randomized to receive either con-
entional rubber-band ligation (one site per visit), or
riple rubber-band ligation; the researchers concluded
hat both methods were effective in treating grades I to II
emorrhoidal disease and that the incidences of compli-
ations and pain after both procedures were similar. Tri-
le rubber-band ligation was found to be more cost
ffective.

The disadvantage of rubber-band ligation as an office
rocedure is that it usually requires two operators (oper-
tor and assistant) to perform the procedure; one needs
o maintain the anoscope/proctoscope in position while
he other holds the ligator and the grasping forceps. To
bviate the need for an assistant, numerous devices have
een developed.55 Some operators prefer to use two rub-
er bands rather than one to achieve better strangulation

f the mucosa and to avoid break or slippage of the
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ubber band. When the rubber band is applied close to
he dentate line, the patient might feel discomfort, so it
s important to place the rubber band on the base of the
nternal hemorrhoid, which usually lies 1.5 to 2 cm
roximally to the dentate line. If the patient experiences
evere pain, the rubber band can be removed. Severe
ain during or immediately after the procedure is rare,
nd can result from strangulation of the anoderm
mixed hemorrhoids, rubber band placed close or distal
o the dentate line), inflammation, and edema of the
rea; other causes must be excluded macroscopically by
losely inspecting the area. If the patient has severe pain
nd anxiety, the need for sedation or general anesthesia
hould be considered; this will allow a more thorough
xamination of the area. After the rubber band is re-
oved, if no gross evidence of infection or other cause of

ain was found, the operator can retry ligation and grasp
he mucosa at a more proximal site, away from the den-
ate line. Again, appropriate dietary modification, stool
ofteners, bulking agents, sitz baths, and mild analgesics
re indicated.

Common complications may include moderate dis-
omfort for several days after the procedure, which usu-
lly is relieved by sitz baths, mild analgesics, and avoid-
nce of hard stools. Other complications may include
evere pain, late hemorrhage (1 to 2 weeks after the
rocedure), thrombosed external hemorrhoid, ulcer-
tion, slippage of the rubber band, pelvic sepsis, and,
lbeit extremely rare, even Fournier’s gangrene.56,57

Contraindication for rubber band ligation includes
atients who are taking anticoagulants, because of the
ncreased risk of delayed hemorrhage. These patients can
e offered treatment by other modalities such as sclero-
herapy and infrared coagulation.

Rubber-band ligation is considered an excellent alter-
ative for patients with hemorrhoidal disease. MacRae
nd McLeod52 conducted a metaanalysis comparing
reatment options for grades I to III hemorrhoids. Eigh-
een trials were included in that metaanalysis. The au-
hors found that patients who underwent hemorrhoid-
ctomy had a better response to treatment than did
atients who were treated with rubber-band ligation
p � 0.001), although complications and pain were
reater in the hemorrhoidectomy group. Rubber-band
igation resulted in a better response to treatment as
ompared with sclerotherapy, and the complication rates
ere similar with both treatment modalities. Patients
reated with sclerotherapy or infrared coagulation were u
xpected to require more therapy than those individuals
reated with rubber-band ligation (p � 0.031 and
� 0.0014, respectively).
Recently, a systematic review of randomized trials

omparing rubber-band ligation with excisional hemor-
hoidectomy was published.58 The technique of excising
he hemorrhoidal tissue (open, semiclosed, closed) and
he type of instrument used for excision (scissors, dia-
hermy, laser, stapler) were not criteria for exclusion. The
rticle included only three trials, with a total of 216
atients with different degrees of hemorrhoidal disease.
he systematic review revealed significant heterogeneity

mong the studies regarding definition of postoperative
ain, although the authors indicated that significantly
ore patients undergoing hemorrhoidectomy experi-

nced this complication. Hemorrhoidectomy was asso-
iated with overall greater individual complication rates,
lthough there was no statistically significant difference
n the incidence of urinary retention, hemorrhage, and
nal stenosis. The patient satisfaction was overall similar
n both groups. The authors concluded that hemor-
hoidectomy has a better longterm efficacy for grade III
emorrhoidal disease compared with rubber-band liga-
ion, but at the expense of more postoperative pain,
omplications, and more time off work.

Chew and colleagues59 conducted a retrospective
tudy to assess the longterm results of combined sclero-
herapy and rubber-band ligation. The procedure was
erformed in an office setting. Each hemorrhoid or pro-

apsed mucosal segment was first injected with 5% phe-
ol in almond oil, and then two bands were applied. The
ecurrence rate was 16%; the overall complication rate
as 3.1%, minor bleeding being the most frequent com-
lication, and major bleeding that required hospitaliza-
ion was seen in 0.6% of the patients. Another compli-
ation was severe anal pain. Hemorrhoidectomy was
equired in 7.7% of the responders. The authors con-
luded that combined sclerotherapy and rubber-band
igation is an effective treatment for early hemorrhoids
nd incomplete mucosal prolapse, with low rates of re-
urrence, complications, and hemorrhoidectomy, and it
ould easily be repeated.

nfrared coagulation
nfrared light penetrates the tissue and converts to heat.

anipulating the instrument can regulate the amount
f destruction of the tissue. This procedure creates coag-

lation, occlusion, and sclerosis of the hemorrhoidal tis-
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ue; eventually fibrosis develops at the site. The proce-
ure is fast, with relatively minor complications. If an
xternal component is to be treated with infrared coag-
lation, anesthesia is needed.
A metaanalysis of 5 prospective trials evaluated 862

atients with grades I to II hemorrhoidal disease who
eceived treatment with infrared coagulation, rubber-
and ligation, or sclerotherapy. Although rubber-band

igation demonstrated a greater longterm efficacy than
clerotherapy or infrared coagulation, it was associated
ith significantly higher incidence of postprocedure
ain. The authors concluded that infrared coagula-
ion is the most favorable nonsurgical treatment for
emorrhoids.53

ther techniques
ipolar diathermy and direct-current electrotherapy
ause coagulation and fibrosis after local application of
eat. Some studies suggest that the success rates of these
ethods are similar to those of infrared coagulation,
ith relatively low complication rates.60,61

Cryosurgery is based on damage to the tissue from
ery low temperature; this damage creates water crystals
ithin the cells, destroying the cell membrane and even-

ually destroying the tissue. It was suggested that this
ethod will cause less pain from destruction of the sen-

ory nerve endings by freezing, creating immediate an-
sthetic effect, but clinical trials have proved otherwise.62

he procedure itself is time consuming and associated
ith a profuse discharge, prolonged recovery, and loss of
orking days. This treatment does not offer the patient

ny advantages over other treatment modalities.14,23 Re-
ent publications assessing cryosurgery as a treatment
ption for hemorrhoidal disease are absent.

nternal hemorrhoidal disease: surgical treatment
s stated in the revised practice parameters for the man-
gement of hemorrhoids,25 surgical treatment should be
ffered to patients in whom office procedures were un-
uccessful, patients who are not capable of tolerating
ffice procedures, patients with large external hemor-
hoidal disease, and patients with grades III to IV mixed
internal-external) hemorrhoidal disease.

Preoperative preparation usually includes one or two
isposable phosphate enemas (CB Fleet Co, Inc) on the
orning of the operation. Prophylactic antibiotics are

ecessary for patients who are at high risk, in accordance
ith the recommendation of the American Heart

ssociation.63 u
There are numerous surgical methods of hemorrhoid-
ctomy aiming to decrease postoperative pain and
emorrhage.64-72 The conventional procedure includes
xcision of the external and internal components of the
emorrhoidal tissue, using various techniques, with or
ithout closure of the anorectal mucosa or the anoderm.
ifferent instruments are available to perform excision

f the hemorrhoidal tissue, including electrocautery,
cissors, scalpel, laser, bipolar scissors, linear staplers, Li-
aSure (Valleylab, Tyco Health Care Group), or Har-
onic Scalpel (Ethicon Endo-Surgery, Inc).66-72 These

nstruments can be combined with a variety of surgical
rocedures.
In 1995, Dr Antonio Longo presented another surgi-

al procedure that clearly and demonstrably reduced
ostoperative pain. This novel operative technique for
emorrhoidal disease is actually performed in the distal
ectal mucosa and submucosa away from the modified
quamous epithelium of the distal anal canal, which is
ichly innervated with somatic pain fibers. In Longo’s
rocedure, neither the anal mucosa nor the hemor-
hoidal tissue is removed, so the procedure is not a hem-
rrhoidectomy. The procedure was termed procedure
or prolapse and hemorrhoids (PPH), hemorrhoid-
pexy, or stapled anopexy. A modified circular stapler is
sed to remove a ring of distal rectal mucosa and sub-
ucosa, with simultaneous fixation of the redundant

issue to the rectal wall. Because of the distance from the
omatic fibers in the distal anal canal, it is presumed that
his procedure is associated with less postoperative
ain.73-75

All of these techniques require special training, be-
ause the complications can be devastating and can re-
ult in hemorrhage, incontinence, anal stenosis, fistula,
nd fatal septic complications including Fournier’s gan-
rene (Table 3).76-81 Each technique will be individually
ddressed.

erguson’s (closed) hemorrhoidectomy
his procedure was developed in 1952, in the United
tates, by Ferguson. Currently, like any other surgical
reatment for hemorrhoids, it is usually done in an out-
atient setting (23 hours or less hospital stay). According
o surgeon, anesthesiologist, and patient preference, an-
sthesia can be general, caudal, or spinal. Local anesthe-
ia, in which the anal submucosa is infiltrated with a
ocal anesthetic combined with low-dose epinephrine, is

sually also applied. This technique minimizes bleeding,
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ut does not affect the patient’s blood pressure or heart
ate, and allows creation of a plane between the hemor-
hoidal tissue and the underlying internal sphincter,
aking the surgical excision easier and safer to

erform.14

The conventional Ferguson’s hemorrhoidectomy is
erformed with a scalpel, scissors, or electrocautery, al-
hough excision of the hemorrhoidal tissue can be
chieved with any (electronic or other) cutting instru-
ent. There are numerous publications about these

echniques, and the results are inconsistent about which
ethod causes fewer complications and less pain. After

he hemorrhoidal pedicle has been mobilized, an absorb-
ble suture is usually placed at the pedicle site. After the
emorrhoidal bundle is excised, with any internal or
xternal components of the disease, the mucosal wound
nd skin are completely closed with a continuous suture.
ounds are cleaned and checked for appropriate hemo-

tasis, and antiseptic ointment and a small dressing are
ften applied; no packing is necessary. Postoperative care
ncludes prolonged sitz baths (approximately 20 min-
tes or more) several times a day. Topical creams or lo-
ions may be applied, although the use of ointments
hould be avoided. Mild nonnarcotic analgesics are usu-
lly recommended to avoid constipation. Diet modifi-
ations rich with fiber and high fluid intake, bulking
gents, or stool softeners are strongly recommended.
referably, the patient will void after the procedure or
efore discharge. The patient should be instructed to
eport any complaints of urinary retention. The patient
hould also be notified that often after the first bowel
ovement, the sutures loosen. The followup visit is usu-

lly scheduled 3 or 4 weeks after the procedure if no

able 3. Common Complications of Hemorrhoid Treatment
ain
rinary retention
emorrhage
onstipation
issure
bscess
kin tag
seudopolyp
nal stricture
istula, rectovaginal fistula
epsis
ectal perforation

ncontinence
omplications develop in the interim. r
Chen and colleagues80 assessed the risk factors for de-
eloping secondary hemorrhage after closed hemor-
hoidectomy, with special emphasis on the surgeon’s se-
iority and specialization. Forty-five of 4,880 patients
ho were included in the study (0.9%) developed sec-
ndary hemorrhage. The tendency of male patients to
evelop secondary hemorrhage was significantly higher
p � 0.003). Interestingly, the rates of secondary hem-
rrhage were independently related to the individual
urgeon. The authors related the results to the technical
bility of the surgeon, with a potential possibility to
void secondary bleeding if the operation is performed
y a highly skilled surgeon.

illigan-Morgan (open) hemorrhoidectomy
he first descriptions of open hemorrhoidectomy are

rom 2 centuries ago; the technique was made popular in
he United Kingdom by Milligan and Morgan, in 1937,
nd is still widely used in Europe. In this procedure,
emorrhoidal tissue and vessels involved are excised in
he same manner as in Ferguson’s procedure, including
he placement of a suture at the hemorrhoid pedicle, but
he incisions are left open. Often, because of location,
echnical difficulties, or extensive disease with gangre-
ous hemorrhoidal tissue, an open approach is required;
his technique also may be more useful for avoiding
ubsequent anal stenosis. To achieve hemostasis, electro-
autery is often used. Even when using the open tech-
ique, it is important to maintain adequate bridges of
ormal anoderm because primary wound healing can
lso result in stricture and anal stenosis. Postoperative
anagement is recommended for closed hemorrhoidec-

omy. Often, the procedure will be a combination of
pen and closed hemorrhoidectomy, and some of the
ites will be left open and others will be primarily closed.

You and colleagues82 conducted a prospective ran-
omized trial comparing the outcomes of surgical hem-
rrhoidectomy by open and closed techniques. Patients
ith grades III to IV hemorrhoids were included in the

tudy; there were 40 patients in each group. A linear
nalogue scale was used to assess postoperative pain. Pa-
ients were followed up at 1, 2, and 3 weeks after oper-
tion. The authors concluded that the closed technique
as superior to the open technique with respect to post-
perative pain (p � 0.05) and speed of wound healing
p � 0.001). In another prospective study, open hemor-

hoidectomy led to faster wound healing (p � 0.05)
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ompared with the closed technique, although it was not
ssociated with less pain or fewer complications.83

Possible complications of both open and closed hem-
rrhoidectomy include postoperative pain, urinary re-
ention, secondary hemorrhage, anal fissure, abscess, fis-
ula, formation of skin tags, anal stenosis, pseudopolyps,
nd fecal incontinence. Postoperative pain is a major
oncern after hemorrhoidectomy with neither tech-
ique offering the patient a pain-free postoperative
ourse. Pain may be a result of manipulation of the skin
istally to the dentate line or spasm of the anal sphincter
fter the procedure. Urinary retention can be attributed
o pain, narcotics and anticholinergic drugs, fluid over-
oad, high ligation of the hemorrhoidal pedicle, and op-
rative trauma. To decrease the risk of urinary retention
fter operation, minimal intravenous fluids (ideally
00 mL or less) should be administered before opera-
ion, and when anesthesia is applied, the patient should
e encouraged to void after the procedure.14 If urinary
etention occurs, most patients will require temporary
rinary catheterization. Secondary hemorrhage after
emorrhoidectomy usually occurs 7 to 10 days after op-
ration and can easily be diagnosed by rectal examina-
ion.80 Secondary hemorrhage is a relatively common
omplication, and bleeding may arise from the vascular
edicle or from the edges of the wounds. If the patient is
emodynamically unstable or pain prevents an adequate
ectal examination, an examination under anesthesia
ay be warranted. Skin tags can be painful initially;

sually their presence interferes with maintaining ade-
uate hygiene and may cause pruritus ani. Surgical re-
oval can be offered to the patient at a later date. Fecal

ncontinence is one of the most dreaded complications
f hemorrhoidectomy. Anal leakage is common in the
arly postoperative course, but the patient usually re-
ains normal control within a few weeks after the proce-
ure. Frank incontinence should be an alerting sign for
he physician. Preoperative physiologic studies and anal
ltrasonography are advised for patients with history of

mperfect continence.32 Anal stenosis results from anal
arrowing because of fibrosis. This complication can be
inimized if adequate mucosal bridges are retained after

losed or open hemorrhoidectomy. The surgeon should
ealize that anal stenosis may indicate extensive under-
ying damage to the anal sphincter mechanism; in these
ases, physiologic studies and anorectal ultrasonography

re warranted before surgical correction. S
armonic and LigaSure hemorrhoidectomy
xcision of the hemorrhoidal tissue can be achieved
ith numerous techniques. The Harmonic Scalpel

Ethicon Endo-Surgery) uses ultrasonic waves that
llow cutting and coagulation of hemorrhoidal tissue
t lower temperatures in a specific point, with reduced
ateral thermal effect. The Harmonic Scalpel gener-
tes less smoke compared with lasers and other elec-
rosurgical instruments. When using electrocautery,
oagulation is achieved at temperatures higher than
50°C, resulting in formation of eschar that covers
nd seals the bleeding area. In one prospective study
hat compared Harmonic Scalpel hemorrhoidectomy
ith traditional closed hemorrhoidectomy, Harmonic
calpel hemorrhoidectomy did not show any advantage in
ostoperative pain, fecal incontinence, operative time,
uality of life, or other complications compared with tradi-
ional closed hemorrhoidectomy.67

The LigaSure vessel sealing system (Valleylab, Tyco
ealth Care Group) for sutureless hemorrhoidec-

omy is a relatively new technique that uses a bipolar
lectrothermal device. The procedure offers surgical
reatment with shorter operative time and less post-
perative pain.81

By using the Harmonic Scalpel or LigaSure, the sur-
eon is theoretically minimizing the damage to adjacent
issues, causing less discomfort and faster healing. As
ith other traditional excisional procedures, hemor-

hoidectomies performed with these instruments can be
one in an outpatient setting, and hospital stay is gen-
rally not required. These methods can be used either
ith open or closed hemorrhoidectomy.
Chung and associates69 conducted a prospective, dou-

le blinded study, comparing different excision tech-
iques: Harmonic Scalpel hemorrhoidectomy, bipolar
cissors hemorrhoidectomy, and regular scissors. The
tudy population included 89 patients with grade 4
emorrhoidal disease. The study showed that the Har-
onic Scalpel was as efficient as were bipolar scissors in

erms of reducing postoperative hemorrhage. Harmonic
calpel was superior to the other methods in terms of
ostoperative pain and, consequently, patient satisfac-
ion. Recovery time was similar with all the techniques.
he added cost when performing the procedure with the
armonic Scalpel is approximately $350 for the dispos-

ble hand piece,66,68 and $125 for the disposable Liga-

ure hand piece.81
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ther surgical procedures
ark’s (submucosal) hemorrhoidectomy84 includes re-
oval of the hemorrhoidal tissue through an incision in

he anal and rectal mucosa and anoderm. The rationale
f this surgical method is to minimize injury to the
noderm and mucosa, causing less damage to somatic
erve fibers. This technique is not frequently used, be-
ause it does not offer a solution to the external compo-
ent of the hemorrhoidal bundle or to the excess of
ucosa that is often a part of the disease.
Whitehead’s hemorrhoidectomy was described by
hitehead in 1882 and is rarely performed today be-

ause of high complication rates, including stricture,
oss of anal sensation, and development of mucosal
ctropion.14

Lateral internal sphincterotomy during conventional
emorrhoidectomy was assumed to reduce the postop-
rative pain, even when there is no preoperative evidence
f an anal fissure. Currently, there is no conclusive evi-
ence that patients with no concomitant anal fissure will
enefit from this procedure. On the contrary, studies
uggest that this procedure does not reduce pain and
ay have a deleterious effect on continence.85

he procedure for prolapse and hemorrhoids—PPH
Longo’s procedure)
his procedure has numerous terms: mechanical hem-
rrhoidectomy with a circular stapler,73 stapler hemor-
hoidectomy,86 circular stapler hemorrhoidopexy, sta-
led circumferential mucosectomy,87 procedure for
rolapsing hemorrhoids (PPH), stapled anopexy, among
thers. The terms PPH and hemorrhoidopexy most accu-
ately describe this technique.

Shortly after Longo introduced the technique in
995,73 numerous reports, mainly from Asia and Eu-
ope, were published documenting less operative time,
ess postoperative pain, faster recovery, and earlier return
o daily activities. In 2001, an international task force
onvened to assess the efficacy and safety of this proce-
ure and to create general guidelines for surgeons who
lan to practice this technique.88 The procedure was
amed stapled hemorrhoidopexy. The committee stated
hat to perform this procedure, it is fundamental that the
urgeon be familiar with anorectal anatomy and experi-
nced in anorectal surgery, has adequate experience with
ircular stapling devices, and was formally trained by

ttending an official course. g
The device for PPH is manufactured by Ethicon
ndo-Surgery, Inc. The procedure can be done with
ild sedation, local, regional, or general anesthesia.89 In

he United States, the procedure is done in an outpatient
etting. During the procedure, a circumferential purse-
tring suture is placed approximately 2 cm proximal to
he dentate line. The stapler is introduced transanally,
nd the suture is tied around the shaft. On closing and
iring the stapler, a circumferential band of excessive
ectal mucosa and submucosa proximal to the hemor-
hoidal tissue is excised, and the defect in the mucosa is
imultaneously closed by the stapler while fixing the mu-
osa to the underlying rectal wall. This procedure also
nterrupts the blood supply of the superior hemor-
hoidal artery proximal to the hemorrhoidal tissue. So it
reats the mucosal prolapse, with concurrent disruption
f the blood supply to the hemorrhoidal tissue.

In 2002 Zmora and coworkers,90 using a porcine
odel, performed a study to assess whether PPH can be

afely performed twice. The investigators performed two
PH procedures in one session, leaving a ring of approx-

mately 1 cm of mucosa between the two staple lines.
he anal canal was examined 1 month later. The inves-

igators documented that there was no evidence of anal
tenosis, no significant difference in degree of fibrosis,
nd the mean mucosal blood flow between the two sta-
le lines did not differ significantly from the flow mea-
ured proximally and distally. Their findings suggested
hat a synchronous or a subsequent PPH is feasible. A
ontrolled experience involving human subjects is re-
uired to further validate these findings.

Indications for PPH include grade III hemorrhoidal
isease and uncomplicated grade IV hemorrhoidal dis-
ase that are reducible at operation or after manipulation
n the operating room (because the hemorrhoidal tissue
s not excised during the procedure), and patients in
hom other treatments failed.88 But while performing

onventional hemorrhoidectomy, a simultaneous treat-
ent of other perianal conditions, such as anal fissure,

kin tags, hypertrophied anal papillae, and acute throm-
osis can easily be accomplished. PPH does not involve
ncisions in the anoderm, so does not treat any external
omponents of the disease or other perianal conditions.
he surgeon must inform the patient that these condi-

ions will not be treated by PPH, unless additional inci-
ions are made to deliberately treat them.

Contraindications for PPH include anal abscess or

angrene, because the operation does not remove the



s
t
o
a
e
t
s
s
t
a
r
i
f

t
b
e
t
p
p
i
t
c
s
p
m
i
t
i
t
s
o
p
r
n
r
m
m
s
t
m
p
c

i
o
o
l

w
s
c
t
c
t
p
g

r
a
e
w
n
d
I
4
t
e
i
u
g
s
r
e
s
r
b
a
P
l
s
d
g
P
s
o
r
s
t
m
i
t
f
p

w

112 Kaidar-Person et al Hemorrhoidal Disease: A Review J Am Coll Surg
ource of sepsis. Anal stenosis is also considered a con-
raindication, because the procedure requires insertion
f a circular anal dilator. Full-thickness rectal prolapse is
lso considered a contraindication, because it is not ad-
quately treated with PPH. Use of the circular anal dila-
or during the procedure and the inadvertent removal of
mooth muscle while removing excessive mucosa was
peculated to lead to impairment of bowel control, al-
hough studies suggest that PPH does not significantly
ffect the continence score, quality of life, or mean anal
esting pressure;91,92 patients with preexisting sphincter
njury and those with anal incontinence should be of-
ered other treatment modalities.

Although one of the advantages of PPH is the reduc-
ion of postoperative pain, pain may result from throm-
osis of the residual hemorrhoidal tissue. Other possible
xplanations for postoperative pain include a staple line
hat is too close to the anal verge, which may result in
artial excision of sensitive anoderm, or inappropriate
lacement of the purse-string suture that may result in
ncorporation of rectal muscle and nerves. Bleeding after
he procedure may occur at the staple line. This compli-
ation can take place during the procedure, and hemo-
tasis can easily be achieved by oversewing the bleeding
oint. Postoperative bleeding can be managed by sub-
ucosal injection of epinephrine during proctoscopy. If

njection fails, if the bleeding source is undetected, or if
he proctoscopy causes discomfort to the patient, exam-
nation under anesthesia is indicated. Acute urinary re-
ention may also occur as a complication of PPH, and
hould be managed as described for conventional hem-
rrhoidectomy. Other rare postoperative serious com-
lications after PPH that have been reported include
ectal perforation, anastomotic dehiscence, retroperito-
eal sepsis, retropneumoperitoneum, rectal stricture,
ectal obstruction, rectovaginal fistula, and even
ortality.76,77,93-97 The risk for rectovaginal fistula can be
inimized by assessing the thickness of the rectovaginal

eptum before applying the purse-string; care should be
aken not to place the suture too deep, and the vagina
ust be examined before firing the stapler. Incorrect

lacement of the purse-string suture may also result in
omplete rectal obstruction.

One of the first large prospective multicenter studies
n the United States comparing PPH with closed hem-
rrhoidectomy concluded that PPH offers the benefits
f less postoperative pain, less need for analgesics, and

ess pain at the first bowel movement. Only patients T
ith grade III hemorrhoidal disease were enrolled in that
tudy. Seventy-seven patients were in the PPH group
ompared with 79 patients in the closed hemorrhoidec-
omy group. There was no significant difference in the
omplications between the two groups, but postopera-
ive pain, pain at first bowel movement, and need for
ostoperative analgesics were significantly less in the
roup of patients who had PPH.98

A metaanalysis by Lan and coauthors99 included 10
andomized controlled studies that evaluated the safety
nd efficacy of PPH compared with open hemorrhoid-
ctomy. Two of the trials included in this metaanalysis
ere conducted as multicenter studies. Seven hundred
inety-nine patients with grades III to IV hemorrhoidal
isease were included (one study included also grade
I hemorrhoids), and followup varied from 1 to
8 months. A metaanalysis of the safety data comparing
he two procedures did not show any significant differ-
nces. Postoperative bleeding and blood loss were signif-
cantly lower in the PPH group. Data for postoperative
rinary retention were inconclusive between the two
roups in the six studies that were comparable; only one
tudy showed that the number of patients with urinary
etention was higher in the PPH group. The mean op-
rative time and the length of stay were significantly
horter in the PPH group (p � 0.05 and p � 0.001,
espectively). Resumption of normal activity, as shown
y pooled data from 2 studies (a total of 300 patients),
lthough not significantly different, was earlier in the
PH group. Other studies that were not integrally ana-

yzed showed that resumption of normal activities was
ignificantly earlier in the PPH group. The incidence,
uration, and severity of pain were lower in the PPH
roup, and less postoperative analgesia was required.
ooled data from three trials (a total of 275 patients)
uggested that anal discharge was more common after
pen procedures. The incidence of incontinence was
are in both groups, and pooled data of 456 patients
uggested that there was no significant heterogeneity be-
ween the two procedures. Postoperative anal tags were
ore prevalent in the PPH group. Data from three stud-

es reported that there were no significant differences in
he anal sphincter function. Information collected from
our studies suggested that patients in the PPH group
erceived a higher rate of operative success.
Other controlled randomized trials of PPH compared

ith conventional hemorrhoidectomy are listed in

able 4.
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Recently, the largest trial describing experience with
,711 stapled hemorrhoidopexies was published.116 The
tudy was conducted as a retrospective review of all pa-
ients who underwent PPH during a 5-year period. Pa-
ameters studied were indications for operation, length
f operation, postoperative complications, and recur-
ences, among others. The main indications for PPH
ere bleeding (80.7%), hemorrhoidal prolapse

59.6%), and thrombosis (3.9%). The median duration
f operation was 15 minutes (range 5 to 45 minutes).
inor complications occurred in 12.3% of the patients

nd included acute urinary retention (4.9%), bleeding
4.3%), postoperative pain requiring admission (1.6%),
norectal stricture (1.4%), perianal hematoma (0.05%),
nd significant residual skin tags (0.05%). Anastomotic
ehiscence occurred in three patients (0.08%). Twelve
0.3%) patients had a recurrence at a median of 16
onths (range 5 to 45 months). The authors concluded

hat PPH is a safe and effective procedure for hemor-

able 4. Controlled Randomized Trials of Procedure for Prola
ctomy
irst author, year of
ublication PPH, n Technique, n

o,86 2000 57 Open diathermy, 62
ehigan,100 2000 20 Open diathermy, 20

owsell,101 2000 11 Closed diathermy, 11
halaby,102 2001 100 Open, 100
anio,103 2001 50 Open diathermy, 50
occasanta,87 2001 40 HLB,* 40
rtiz,104 2002 27 Diathermy, 28
avlidis,105 2002 40 Open, 40
etzer,106 2002 20 Closed, 20
orrea-Rovelo,107 2002 42 Closed, 42
heetham,108 2003 15 Diathermy, 16
alimento,109 2003 37 Open diathermy, 37
acalbuto,110 2004 50 Modified open, 50
airaluoma, 111 2003 30 Open diathermy, 30
enagore,98 2004 77 Closed, 79
raemer,112 2005 25 Ligasure, 25
rtiz,113 2005 15 Open diathermy, 16
hung,114 2005 43 Harmonic Scalpel, 45
ravie,115 2005 63 Open, 63

HLB- Circular hemorrhoidectomy according to the Hospital Leopold Bella
Seven patients in the PPH group re-presented with prolapse compared with
At longterm followup, 3 patients in the PPH group complained of fecal urge
xternal hemorrhoids.
Reoperation because of complication was required in 6 of the patients who u
roup.
PH, procedure for prolapse and hemorrhoids.
hoidal disease. b
The cost of PPH to the health-care system is lower
han that of standard hemorrhoidectomy: $328 com-
ared with $390 (data from Medicare reimbursement
ables, 2006), although other authors reported that the
otal costs incurred 3 months after PPH were higher
han those with standard hemorrhoidectomy.86

In summary, hemorrhoidal disease is one of the most
ommon anorectal conditions. Preventive medicine
lays an important role when addressing this issue. Non-
perative measures can be offered to patients with mild
ymptoms or minimally symptomatic hemorrhoids.

hen dietary modifications and nonsurgical treatments
ail to improve symptoms, surgical therapy should be
onsidered. Surgical treatment should be individually
ailored to each patient according to the degree of symp-
oms, coexisting anorectal diseases, and the degree of
xternal anorectal component of the disease. The physi-
ian should remember that the most common pre-
enting symptom of hemorrhoidal disease—rectal

and Hemorrhoids Compared with Conventional Hemorrhoid-
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emorrhoids, and a thorough evaluation of the gastro-
ntestinal tract is mandatory when there is suspicion of

alignancy or other gastrointestinal disease. Currently,
here is a variety of surgical treatments that are available
o treat this disease, and most have similar success rates.
he procedure for prolapsing hemorrhoids is a relatively
ew surgical technique that offers the patients surgical
reatment with less postoperative pain, shorter hospital
tay and recovery time, and a complication rate similar
o that with conventional hemorrhoidectomy. Albeit
are, devastating complications have been described
ith this procedure, so only experienced surgeons

hould perform PPH at this time.

cknowledgment: We would like to thank Ms Vislava Tyl-
an, MLS, Medical Librarian at the Cleveland Clinic Florida,

or her assistance with data collection.

EFERENCES

1. Gan SG. Hemorrhoids. In: Diseases of the rectum, anus, and
colon. 1st ed. Philadelphia & London: WB Saunders Compa-
ny;* 1923:419–531.

2. Thomson WH. The nature of haemorrhoids. Br J Surg 1975;
62:542–552.

3. Lestar B, Penninckx F, Kerremans R. The composition of anal
basal pressure. An in vivo and in vitro study in man. Int J
Colorectal Dis 1989;4:118–122.

4. Wexner SD, Baig K. The evaluation and physiologic assess-
ment of hemorrhoidal disease: a review. Tech Coloproctol
2001;5:165–168.

5. Hulme-Moir M, Bartolo DC. Hemorrhoids. Gastroenterol
Clin North Am 2001;30:183–197.

6. Johanson JF, Sonnenberg A. The prevalence of hemorrhoids
and chronic constipation. An epidemiologic study. Gastroen-
terology 1990;98:380–386.

7. Deutsch AA, Moshkovitz M, Nudelman I, et al. Anal pressure
measurements in the study of hemorrhoid etiology and their
relation to treatment. Dis Colon Rectum 1987;30:855–857.

8. Sardinha TC, Corman ML. Hemorrhoids. Surg Clin North
Am 2002;82:1153–1167.

9. Gaj F, Trecca A. Hemorrhoids and rectal internal mucosal pro-
lapse: one or two conditions? A national survey. Tech Colo-
proctol 2005;9:163–165.

10. Loder PB, Kamm MA, Nicholls RJ, Phillips RK. Haemor-
rhoids: pathology, pathophysiology and aetiology. Br J Surg
1994;81:946–954.

11. Wald A. Constipation, diarrhea, and symptomatic hemor-
rhoids during pregnancy. Gastroenterol Clin North Am 2003;
32:309–322.

12. Johannsson HO, Graf W, Pahlman L. Bowel habits in hemor-
rhoid patients and normal subjects. Am J Gastroenterol 2005;
100:401–406.

13. Hosking SW, Smart HL, Johnson AG, Triger DR. Anorectal
varices, haemorrhoids, and portal hypertension. Lancet 1989;

1:349–352.
14. Hemorrhoids. In: Corman ML, ed. Colon and rectal surgery. 5th

ed. Philadelphia: LippincottWilliams &Wilkins; 2004:177–253.
15. Brill AI, Fleshman JW, Ramshaw BJ, et al. Minimally invasive

procedures: What family physicians need to know. J Fam Pract
2005;54[Suppl 1]:S1–S24.

16. Bat L, Pines A, Rabau M, et al. Colonoscopic findings in pa-
tients with hemorrhoids, rectal bleeding and normal recto-
scopy. Isr J Med Sci 1985;21:139–141.

17. Church J, Simmang C, Standards Task Force, American Soci-
ety of Colon and Rectal Surgeons; Collaborative Group of the
Americas on Inherited Colorectal Cancer, and the Standards
Committee of the American Society of Colon and Rectal Sur-
geons. Practice parameters for the treatment of patients with
dominantly inherited colorectal cancer (familial adenomatous
polyposis and hereditary nonpolyposis colorectal cancer). Dis
Colon Rectum 2003;46:1001–1012.

18. Fripp VT, Esquivel J, Cerruto CA. Perianal melanoma dis-
guised as hemorrhoids: case report and discussion. J Natl Med
Assoc 2005;97:726–731.

19. Maqbool A, Lintner R, Bokhari A, et al. Anorectal mela-
noma—3 case reports and a review of the literature. Cutis
2004;73:409–413.

20. Felz MW, Winburn GB, Kallab AM, Lee JR. Anal melanoma:
an aggressive malignancy masquerading as hemorrhoids. South
Med J 2001;94:880–885.

21. Alonso-Coello P, Castillejo MM. Office evaluation and treat-
ment of hemorrhoids. J Fam Pract 2003;52:366–374.

22. Korkis AM, McDougall CJ. Rectal bleeding in patients less
than 50 years of age. Dig Dis Sci 1995;40:1520–1523.

23. Madoff RD, Fleshman JW, Clinical Practice Committee,
American Gastroenterological Association. American Gastro-
enterological Association technical review on the diagnosis and
treatment of hemorrhoids. Gastroenterology 2004;126:1463–
1473.

24. Patient Care Committee of The Society for Surgery of the
Alimentary Tract (SSAT). Surgical management of hemor-
rhoids. J Gastrointest Surg 2005;9:455–456.

25. Cataldo P, Ellis CN, Gregorcyk S, et al, The Standards Practice
Task Force, The American Society of Colon and Rectal Sur-
geons, USA. Practice parameters for the management of hem-
orrhoids (revised). Dis Colon Rectum 2005;48:189–194.

26. Nakama H, Kamijo N, Fujimori K, et al. Immunochemical
fecal occult blood test is not suitable for diagnosis of hemor-
rhoids. Am J Med 1997;102:551–554.

27. Winawer SJ, Zauber AG, Gerds H, et al. Risk of colorectal
cancer in the families of patients with adenomatous polyps.
National Polyp Study Workgroup. N Engl J Med 1996;334:
82–87.

28. Vasen HF, Mecklin JP, Khan PM, Lynch HT,The International
Collaborative Group on Hereditary Non-Polyposis Colorectal
Cancer (ICG-HNPCC). Dis Colon Rectum 1991;34:424–
425.

29. Rodriguez-Bigas MA, Vasen HF, Pekka-Mecklin J, et al. Rectal
cancer risk in hereditary nonpolyposis colorectal cancer after
abdominal colectomy. International Collaborative Group on
HNPCC. Ann Surg 1997;225:202–207.

30. Lee SC, Guo JY, Lim R, et al. Clinical and molecular charac-
teristics of hereditary non-polyposis colorectal cancer families
in Southeast Asia. Clin Genet 2005;68:137–145.

31. Scarlett Y. Medical management of fecal incontinence. Gastro-

enterology 2004;126[Suppl 1]:S55–63.



115Vol. 204, No. 1, January 2007 Kaidar-Person et al Hemorrhoidal Disease: A Review
32. Jorge JM, Wexner SD. Anorectal manometry: techniques and
clinical applications. South Med J 1993;86:924–931.

33. Gearhart SL. Symptomatic hemorrhoids. Adv Surg 2004;38:
167–182.

34. Perez-Miranda M, Gomez-Cedenilla A, Leon-Colombo T, et
al. Effect of fiber supplements on internal bleeding hemor-
rhoids. Hepatogastroenterology 1996;43:1504–1507.

35. Moesgaaed F, Nielsen ML, Hansen JB, Knudsen JT. High-fiber
diet reduces bleeding and pain in patients with hemorrhoids: a
double-blind trial of Vi-Siblin. Dis Colon Rectum 1982;25:
454–456.

36. Dodi G, Bogoni F, Infantino A, et al. Hot or cold in anal pain?
A study of the changes in internal anal sphincter pressure pro-
files. Dis Colon Rectum 1986;29:248–251.

37. Shafik A. Role of warm-water bath in anorectal conditions.
The “thermosphincteric reflex.” J Clin Gastroenterol 1993;16:
304–308.

38. Ho YH, Tan M, Seow-Choen F. Micronized purified flavonidic
fraction compared favorably with rubber band ligation and
fiber alone in the management of bleeding hemorrhoids: ran-
domized controlled trial. Dis Colon Rectum 2000;43:66–69.

39. Thanapongsathorn W, Vajrabukka T. Clinical trial of oral di-
osmin (Daflon) in the treatment of hemorrhoids. Dis Colon
Rectum 1992;35:1085–1088.

40. Misra MC, Parshad R. Randomized clinical trial of micronized
flavonoids in the early control of bleeding from acute internal
haemorrhoids. Br J Surg 2000;87:868–872.

41. La Torre F, Nicolai AP. Clinical use of micronized purified
flavonoid fraction for treatment of symptoms after hemor-
rhoidectomy: results of a randomized, controlled, clinical trial.
Dis Colon Rectum 2004;47:704–710.

42. Perrotti P, Antropoli C, Molino D, et al. Conservative treat-
ment of acute thrombosed external hemorrhoids with topical
nifedipine. Dis Colon Rectum 2001;44:405–409.

43. Jongen J, Bach S, Stubinger SH, Bock JU. Excision of throm-
bosed external hemorrhoid under local anesthesia: a retrospec-
tive evaluation of 340 patients. Dis Colon Rectum 2003;46:
1226–1231.

44. Zuber TJ. Hemorrhoidectomy for thrombosed external hem-
orrhoids. Am Fam Physician 2002;65:1629–1632, 1635–
1636, 1639.

45. Grosz CR. A surgical treatment of thrombosed external hem-
orrhoids. Dis Colon Rectum 1990;33:249–250.

46. Greenspon J, Williams SB, Young HA, Orkin BA. Throm-
bosed external hemorrhoids: outcome after conservative or sur-
gical management. Dis Colon Rectum 2004;47:1493–1498.

47. Mann CV, Motson R, Clifton M. The immediate response to
injection therapy for first-degree haemorrhoids. J R Soc Med
1988;81:146–148.

48. Walker AJ, Leicester RJ, Nicholls RJ, Mann CV. A prospective
study of infrared coagulation, injection and rubber band liga-
tion in the treatment of haemorrhoids. Int J Colorectal Dis
1990;5:113–116.

49. Pilkington SA, Bateman AC, Wombwell S, Miller R. Anatom-
ical basis for impotence following haemorrhoid sclerotherapy.
Ann R Coll Surg Engl 2000;82:303–306.

50. Suppiah A, Perry EP. Jaundice as a presentation of phenol
induced hepatotoxocity following injection sclerotherapy for
haemorrhoids. Surgeon 2005;3:43–44.

51. Adami B, Eckardt VF, Suermann RB, et al. Bacteremia after
proctoscopy and hemorrhoidal injection sclerotherapy. Dis

Colon Rectum 1981;24:373–374.
52. MacRae HM, McLeod RS. Comparison of hemorrhoidal
treatment modalities. A meta-analysis. Dis Colon Rectum
1995;38:687–694.

53. Johanson JF, Rimm A. Optimal nonsurgical treatment of hem-
orrhoids: a comparative analysis of infrared coagulation, rub-
ber band ligation, and injection sclerotherapy. Am J Gastroen-
terol 1992;87:1600–1606.

54. Poon GP, Chu KW, Lau WY, et al. Conventional vs. triple
rubber band ligation for hemorrhoids. A prospective, random-
ized trial. Dis Colon Rectum 1986;29:836–838.

55. Budding J. Solo operated haemorrhoid ligator rectoscope. A
report on 200 consecutive bandings. Int J Colorectal Dis 1997;
12:42–44.

56. Scarpa FJ, Hillis W, Sabetta RJ. Pelvic cellulitis: a life-
threatening complication of hemorrhoidal banding. Surgery
1988;103:383–385.

57. Clay LD 3rd, White JJ Jr, Davidson JT, Chandler JJ. Early
recognition and successful management of pelvic cellulitis fol-
lowing hemorrhoidal banding. Dis Colon Rectum 1986;29:
579–581.

58. Shanmugam V, Thaha MA, Rabindranath KS, et al. Systematic
review of randomized trials comparing rubber band ligation
with excisional haemorrhoidectomy. Br J Surg 2005;92:1481–
1487.

59. Chew SS, Marshall L, Kalish L, et al. Short-term and long-term
results of combined sclerotherapy and rubber band ligation of
hemorrhoids and mucosal prolapse. Dis Colon Rectum 2003;
46:1232–1237.

60. Hinton CP, Morris DL. A randomized trial comparing direct
current therapy and bipolar diathermy in the outpatient treat-
ment of third-degree hemorrhoids. Dis Colon Rectum 1990;
33:931–932.

61. Dennison A, Whiston RJ, Rooney S, et al. A randomized com-
parison of infrared photocoagulation with bipolar diathermy
for the outpatient treatment of hemorrhoids. Dis Colon Rec-
tum 1990;33:32–34.

62. Smith LE, Goodreau JJ, Fouty WJ. Operative hemorrhoidec-
tomy versus cryodestruction. Dis Colon Rectum 1979;22:10–
16.

63. Dajani AS, Taubert KA, Wilson W, et al. Prevention of bacte-
rial endocarditis: recommendations by the American Heart
Association. Clin Infect Dis 1997;25:1448–1458.

64. Kwok SY, Chung CC, Tsui KK, Li MK. A double-blind, ran-
domized trial comparing Ligasure and Harmonic Scalpel hem-
orrhoidectomy. Dis Colon Rectum 2005;48:344–348.

65. Ramadan E, Vishne T, Dreznik Z. Harmonic scalpel hemor-
rhoidectomy: preliminary results of a new alternative method.
Tech Coloproctol 2002;6:89–92.

66. Armstrong DN, Frankum C, Schertzer ME, et al. Harmonic
scalpel hemorrhoidectomy: five hundred consecutive cases. Dis
Colon Rectum 2002;45:354–359.

67. Khan S, Pawlak SE, Eggenberger JC, et al. Surgical treatment
of hemorrhoids: prospective, randomized trial comparing
closed excisional hemorrhoidectomy and the Harmonic Scal-
pel technique of excisional hemorrhoidectomy. Dis Colon Rec-
tum 44:845–849.

68. Armstrong DN, Ambroze WL, Schertzer ME, Orangio GR.
Harmonic Scalpel vs. electrocautery hemorrhoidectomy: a
prospective evaluation. Dis Colon Rectum 2001;44:558–564.

69. Chung CC, Ha JP, Tai YP, et al. Double-blind, randomized

trial comparing Harmonic Scalpel hemorrhoidectomy, bipolar



1

1

1

1

1

1

1

116 Kaidar-Person et al Hemorrhoidal Disease: A Review J Am Coll Surg
scissors hemorrhoidectomy, and scissors excision: ligation
technique. Dis Colon Rectum 2002;45:789–794.

70. Fleshman J. Advanced technology in the management of hem-
orrhoids: stapling, laser, harmonic scalpel, and ligasure. Gas-
trointest Surg 2002;6:299–301.

71. Plapler H, de Faria Netto AJ, da Silva Pedro MS. 350 ambula-
tory hemorrhoidectomies using a scanner coupled to a CO2

laser. J Clin Laser Med Surg 2000;18:259–262.
72. Hodgson WJ, Morgan J. Ambulatory hemorrhoidectomy with

CO2 laser. Dis Colon Rectum 1995;38:1265–1269.
73. Longo A. Mechanical hemorrhoidectomy using a circular sta-

pler. Refresher course on hemorrhoidal disease therapy. 24th

International Congress of Latin Mediterranean. Palermo, Italy:
Renna s.p.a graphic; 1995.

74. Longo A. Treatment of haemorrhoids disease by reduction of
mucosa and hemorrhoidal prolapse with a circular suturing
device: a new procedure. In: Proceedings of The Sixth World
Congress of Endoscopic Surgery. Bologna, Rome, Italy: Mon-
duzzi Editore; 1998:777–784.

75. Longo A. Stapled anopexy and stapled hemorrhoidectomy:
two opposite concepts and procedures. Dis Colon Rectum
2002;45:571–572.

76. Person B, Wexner SD. Novel technology and innovations in
colorectal surgery: the circular stapler for treatment of hemor-
rhoids and fibrin glue for treatment of perianal fistulae. Surg
Innov 2004;11:241–252.

77. Pescatori M. PPH stapled hemorrhoidectomy—a cautionary
note. Dis Colon Rectum 2003;46:131.

78. Pescatori M. Stapled hemorrhoidectomy: a word of caution.
Int J Colorectal Dis 2002;17:362–363.

79. Holzheimer RG. Hemorrhoidectomy: indications and risks.
Eur J Med Res 2004;9:18–36.

80. Chen HH, Wang JY, Changchien CR, et al. Risk factors asso-
ciated with posthemorrhoidectomy secondary hemorrhage: a
single-institution prospective study of 4,880 consecutive
closed hemorrhoidectomies. Dis Colon Rectum 2002;45:
1096–1099.

81. Chung YC, Wu HJ. Clinical experience of sutureless closed
hemorrhoidectomy with LigaSure. Dis Colon Rectum 2003;
46:87–92.

82. You SY, Kim SH, Chung CS, Lee DK. Open vs. closed hem-
orrhoidectomy. Dis Colon Rectum 2005;48:108–113.

83. Ho YH, Seow-Choen F, Tan M, Leong AF. Randomized con-
trolled trial of open and closed haemorrhoidectomy. Br J Surg
1997;84:1729–1730.

84. Parks AG. The surgical treatment of haemorrhoids. Br J Surg
1956;43:337–351.

85. Khubchandani IT. Internal sphincterotomy with hemorrhoid-
ectomy does not relieve pain: a prospective, randomized study.
Dis Colon Rectum 2002;45:1452–1457.

86. Ho YH, Cheong WK, Tsang C, et al. Stapled hem-
orrhoidectomy—cost and effectiveness. Randomized, con-
trolled trial including incontinence scoring, anorectal manom-
etry, and endoanal ultrasound assessments at up to three
months. Dis Colon Rectum 2000;43:1666–1675.

87. Boccasanta P, Capretti PG, Venturi M, et al. Randomized con-
trolled trial between stapled circumferential mucosectomy and
conventional circular hemorrhoidectomy in advanced hemor-
rhoids with external mucosal prolapse. Am J Surg 2001;182:
64–68.

88. Corman ML, Gravie JF, Hager T, et al. Stapled haemorrhoid-

opexy: a consensus position paper by an international working
party —indications, contra-indications and technique. Colorectal
Dis 2003;5:304–310.

89. Mariani P, Arrigoni G, Quartierini G, et al. Local anesthesia for
stapled prolapsectomy in day surgery: results of a prospective
trial. Dis Colon Rectum 2005;48:1447–1450.

90. Zmora O, Colquhoum P, Abramson E, et al. Can the proce-
dure for prolapsing hemorrhoids (PPH) be done twice? Results
of a porcine model. Surg Endosc 2004;18:757–761.

91. Kam MH, Mathur P, Peng XH, et al. Correlation of histology
with anorectal function following stapled hemorrhoidectomy.
Dis Colon Rectum 2005;48:1437–1441.

92. Altomare DF, Rinaldi M, Sallustio PL, et al. Long-term effects
of stapled haemorrhoidectomy on internal anal function and
sensitivity. Br J Surg 2001;88:1487–1491.

93. Maw A, Eu KW, Seow-Choen F. Retroperitoneal sepsis com-
plicating stapled hemorrhoidectomy: report of a case and re-
view of the literature. Dis Colon Rectum 2002;45:826–828.

94. Wong LY, Jiang JK, Chang SC, Lin JK. Rectal perforation: a
life-threatening complication of stapled hemorrhoidectomy:
report of a case. Dis Colon Rectum 2003;46:116–117.

95. Ripetti V, Caricato M, Arullani A. Rectal perforation, retro-
pneumoperitoneum, and pneumomediastinum after stapling
procedure for prolapsed hemorrhoids: report of a case and
subsequent considerations. Dis Colon Rectum 2002;45:268–
270.

96. Molloy RG, Kingsmore D. Life threatening pelvic sepsis after
stapled haemorrhoidectomy. Lancet 2000;355:810.

97. Cipriani S, Pescatori M. Acute rectal obstruction after PPH
stapled haemorrhoidectomy. Colorectal Dis 2002;4:367–370.

98. Senagore AJ, Singer M, Abcarian H, et al, Procedure for Pro-
lapse and Hemorrhoids (PPH) Multicenter Study Group. A
prospective, randomized, controlled multicenter trial compar-
ing stapled hemorrhoidopexy and Ferguson hemorrhoidecto-
my: perioperative and one-year results. Dis Colon Rectum
2004;47:1824–1836.

99. Lan P, Wu X, Zhou X, et al. The safety and efficacy of stapled
hemorrhoidectomy in the treatment of hemorrhoids: a system-
atic review and meta-analysis of ten randomized control trials.
Int J Colorectal Dis 2006;21:172–178.

00. Mehigan BJ, Monson JR, Hartley JE. Stapling procedure for
haemorrhoids versus Milligan-Morgan haemorrhoidectomy:
randomized controlled trial. Lancet 2000;355:782–785.

01. Rowsell M, Bello M, Hemingway DM. Circumferential mu-
cosectomy (stapled haemorrhoidectomy) versus conventional
haemorrhoidectomy: randomized controlled trial. Lancet
2000;355:779–781.

02. Shalaby R, Desoky A. Randomized clinical trial of stapled ver-
sus Milligan-Morgan haemorrhoidectomy. Br J Surg 2001;88:
1049–1053.

03. Ganio E, Altomare DF, Gabrielli F, et al. Prospective random-
ized multicentre trial comparing stapled with open haemor-
rhoidectomy. Br J Surg 2001;88:669–674.

04. Ortiz H, Marzo J, Armendariz P. Randomized clinical trial of
stapled haemorrhoidopexy versus conventional diathermy hae-
morrhoidectomy. Br J Surg 2002;89:1376–1381.

05. Pavlidis T, Papaziogas B, Souparis A, et al. Modern stapled
Longo procedure vs. conventional Milligan-Morgan hemor-
rhoidectomy: a randomized controlled trial. Int J Colorectal
Dis 2002;17:50–53.

06. Hetzer FH, Demartines N, Handschin AE, et al. Stapled vs
excision hemorrhoidectomy: long-term results of a prospective

randomized trial. Arch Surg 2002;137:337–340.



1

1

1

1

1

1

1

1

1

1

117Vol. 204, No. 1, January 2007 Kaidar-Person et al Hemorrhoidal Disease: A Review
07. Correa-Rovelo JM, Tellez O, Obregon L, et al. Stapled rectal
mucosectomy vs. closed hemorrhoidectomy: a randomized,
clinical trial. Dis Colon Rectum 2002;45:1367–1374.

08. Cheetham MJ, Cohen CR, Kamm MA, et al. A randomized,
controlled trial of diathermy hemorrhoidectomy vs. stapled
hemorrhoidectomy in an intended day-care setting with
longer-term follow-up. Dis Colon Rectum 2003;46:491–497.

09. Palimento D, Picchio M, Attanasio U, et al. Stapled and open
hemorrhoidectomy: randomized controlled trial of early re-
sults. World J Surg 2003;27:203–207.

10. Racalbuto A, Aliotta I, Corsaro G, et al. Hemorrhoidal stapler
prolapsectomy vs. Milligan-Morgan hemorrhoidectomy: a long-
term randomized trial. Int J Colorectal Dis 2004;19:239–244.

11. Kairaluoma M, Nuorva K, Kellokumpu I. Day-case stapled
(circular) vs. diathermy hemorrhoidectomy: a randomized,
controlled trial evaluating surgical and functional outcome.
Dis Colon Rectum 2003;46:93–99.
12. Kraemer M, Parulava T, Roblick M, et al. Prospective, ran-
domized study: proximate PPH stapler vs. LigaSure for
hemorrhoidal surgery. Dis Colon Rectum 2005;48:1517–
1522.

13. Ortiz H, Marzo J, Armendariz P, et al. Stapled hemorrhoid-
opexy vs. diathermy excision for fourth-degree hemorrhoids: a
randomized, clinical trial and review of the literature. Dis Co-
lon Rectum 2005;48:809–815.

14. Chung CC, Cheung HYS, Chan ESW, et al. Stapled hem-
orrhoidopexy vs. Harmonic Scalpel hemorrhoidectomy: a
randomized trial. Dis Colon Rectum 2005;48:1213–
1219.

15. Gravie JF, Lehur PA, Huten N, et al. Stapled hemorrhoidopexy
versus milligan-morgan hemorrhoidectomy: a prospective,
randomized, multicenter trial with 2-year postoperative follow
up. Ann Surg 2005;242:29–35.

16. Ng KH, Ho KS, Ooi BS, et al. Experience of 3711 stapled
haemorrhoidectomy operations. Br J Surg 2006;93:226–

230.


	Hemorrhoidal Disease: A Comprehensive Review
	Anatomy and physiology
	Epidemiology
	Pathophysiology and etiology
	Classification and grading
	Clinical evaluation
	Symptoms
	Differential diagnosis
	Diagnostic tests

	Treatment
	Lifestyle modifications
	Oral medication
	Topical treatment

	Thrombosed external hemorrhoids
	Thrombosed internal hemorrhoids
	Internal hemorrhoids: nonsurgical treatment
	Sclerotherapy
	Rubber-band ligation
	Infrared coagulation
	Other techniques

	Internal hemorrhoidal disease: surgical treatment
	Ferguson’s (closed) hemorrhoidectomy
	Milligan-Morgan (open) hemorrhoidectomy
	Harmonic and LigaSure hemorrhoidectomy
	Other surgical procedures
	The procedure for prolapse and hemorrhoids—PPH (Longo’s procedure)

	Acknowledgment
	REFERENCES


