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This Journal feature begins with a case vignette highlighting a common clinical problem.  
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,  

when they exist. The article ends with the author’s clinical recommendations. 
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An otherwise healthy 50-year-old woman presents with painless rectal bleeding; she 
occasionally sees small amounts of red blood on the toilet paper immediately after 
defecation and in the toilet water. She also has constipation and intermittent perianal 
itching with a sense of swelling and aching discomfort around the anal orifice. How 
should her case be evaluated and managed?

The Clinic a l Problem

Symptoms related to hemorrhoids are very common in Western and other industri-
alized societies. Although published estimates of prevalence vary widely, millions 
of people in the United States are affected yearly1-3; however, the number of patient 
encounters for this disease appears to be decreasing. Among gastrointestinal dis-
orders, hemorrhoids are diagnosed in outpatients as frequently as diverticular dis-
ease and only less frequently than gastroesophageal reflux disease, abdominal-wall 
herniation, and functional intestinal disorders.4 The most common complications 
of hemorrhoids are heavy bleeding, chronic unremitting prolapse of mucosal tissue, 
strangulation, ulceration, and thrombosis.

Hemorrhoids are collections of submucosal, fibrovascular, arteriovenous sinu-
soids that are part of the normal anorectum.5 The purpose of these “vascular cush-
ions” is incompletely understood, but they appear to be important for sensing full-
ness and pressure and for perceiving anal contents. In addition, they may support 
anal closure, facilitate continence, and help protect the anal sphincter from injury 
during defecation.6 Hemorrhoidal complexes are normally collected in the left lat-
eral, right anterolateral, and right posterolateral regions of the anal canal but may 
be found in other locations.

Hemorrhoids are categorized according to their origin relative to the dentate line, 
which is typically located about 3 to 4 cm proximal to the anal verge. The line 
represents the site where the squamous epithelial cells derived from the ectoderm 
interface with the columnar mucosa cells of endodermal origin. Besides being the 
basis for categorizing hemorrhoidal complexes as internal (if proximal to the den-
tate line), external (if distal to the dentate line), or mixed (both proximal and distal), 
the different embryonic origins lead to distinctly different vascular drainages, 
epithelialization, and innervation (Fig. 1 and 2). Tissues that are distal to the den-
tate line are innervated by somatic nerves and are more sensitive to pain and irrita-
tion than those that are located more proximally, which receive sympathetic or 
parasympathetic visceral innervation.

Why hemorrhoids become symptomatic is uncertain. In an Austrian observa-
tional study involving adults who underwent routine screening colonoscopy, ap-
proximately 39% had visibly enlarged hemorrhoidal complexes but only about half 
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of the participants with anatomical abnormalities 
were symptomatic.7 Potential causes of symptoms 
range from weakening of supportive tissues with 
prolapse of the cushions to abnormal dilatation 
of arteriovenous anastomoses and hemorrhoidal 
venous complexes.8,9 With the onset of slippage, 
venous return may be further compromised, 
leading to additional swelling and cyclical tissue 
damage. Patients with symptomatic hemor-
rhoids may have elevated anal resting pressures 
and increased tone, although the meaning of this 
finding is uncertain.10

The risk of symptomatic disease is increased 
among persons with increased venous pressure 
and altered venous drainage (owing to cirrhosis 
with ascites, pregnancy, frequent straining, or pro-
longed standing or squatting), abnormal bowel 
function (diarrhea or constipation), collagen vas-
cular abnormalities, clinically significant pelvic-
floor dysfunction, or a low intake of dietary fiber 
and among those who are obese or sedentary.11-13 
Although it has been suggested that ingestion of 
spicy foods exacerbates hemorrhoid symptoms, 
a short-term, randomized trial showed no wors-
ening of symptoms in persons with hemorrhoids 
who ingested red hot chili pepper.14

S tr ategies a nd E v idence

Evaluation and Diagnosis

The clinical manifestations of symptomatic hem-
orrhoids vary with the extent of the disease pro-

cess. Patients who present for diagnosis and 
treatment typically report hematochezia (approx-
imately 60%), itching (approximately 55%), peri-
anal discomfort (approximately 20%), soiling (ap-
proximately 10%), or some combination of these 
symptoms. The rectal bleeding typically occurs 
with or immediately after defecation. Blood may 
be noticed on toilet paper, in toilet water, or, oc-
casionally, staining the underwear.7 Patients should 
be queried about their fiber and fluid intake, bow-
el patterns (including stool frequency), bathroom 
habits (e.g., reading while seated on the toilet), the 
need for digital manipulation of prolapsed tissue, 
and whether there is a history of soiling or incon-
tinence.

Other disease processes must be considered. 
Substantial pain is rare in patients with uncom-
plicated internal or external hemorrhoids. The 
presence of severe pain raises the possibility of 
other conditions, including anal fissure, perirec-
tal or perivaginal infection, abscess, and other in-
flammatory processes, although severe pain may 
occur with complications of hemorrhoids (e.g., 
prolapse with incarceration and ischemia or 
thrombosis). Bleeding, irritation, or pain may also 
occur in patients with perianal dermatitis, colorec-
tal cancer, inflammatory bowel disease, divertic-
ular disease, angiodysplasia, anal warts, anal 
polyps, or rectal ulceration.8

Careful examination of the anus and the sur-
rounding pelvic regions is necessary for accurate 
diagnosis. The prone jackknife position (in which 

key Clinical points

HEMORRHOIDS

• Patients who present with any symptoms related to the anorectum need to be carefully evaluated to de-
termine the cause.

• Many patients who are found to have low-grade internal hemorrhoidal disease have a response to con-
servative medical management, which should include attention to local hygiene and bowel regulation 
through adequate fiber and water intake and the avoidance of straining.

• Most patients who do not have a response to medical management can be offered an in-office proce-
dure, most commonly rubber-band ligation. This procedure, in concert with bowel regulation, can be 
highly effective. Excisional therapies are more appropriate for patients in whom rubber-band ligation 
should not be performed or has failed and for those with grade IV disease or complications.

• Besides traditional excisional hemorrhoidectomy with the use of scissors or scalpels, methods for excis-
ing internal hemorrhoidal tissue include cautery, bipolar diathermy, ultrasonography, other energy-
based devices, and staple fixation.
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the patient lies on the stomach, facing downward, 
with the knees bent at a 90° angle) allows the 
anorectum to be examined efficiently, although 

the lateral decubitus position may provide ade-
quate visualization for patients who have physi-
cal limitations. Examination in the lithotomy 
position may also be necessary. Inspection may 
show an anal fissure in patients who report se-
vere pain and bleeding during defecation. A digi-
tal rectal examination should be performed if 
possible.

Many patients with symptomatic hemorrhoids 
have reducible venous congestion that distorts the 
normal anorectal architecture. Those with more 
advanced disease may have friability of the skin 
overlying the venous complexes, evidence of soil-
age or seepage, and irritation of surrounding tis-
sues. Any abnormalities discovered in the absence 
of hemorrhoidal venous dilatation should raise 
concern about other disease processes. Full-thick-
ness protrusion of rectal tissue with eversion and 
evidence of concentric mucosal folds is charac-
teristic of rectal prolapse; diagnosis of this dis-
order may be facilitated by asking the patient to 
perform a Valsalva maneuver while seated.

All abnormalities should be described accord-
ing to their location relative to the dentate line 
— anterior or posterior, left or right, and prox-
imity to normal anatomical structures — rather 
than relative to their position on a clock face. 
Anoscopy can identify more than 99% of anorec-
tal diseases and should be performed in any pa-
tient suspected of having hemorrhoids.15

The standard grading system for hemorrhoids 
should be used (Fig. 2).16,17 However, this system 
does not incorporate other findings that may in-
fluence clinical decision making, such as size, 
presence or absence of discomfort that substan-
tially impairs activities of daily living, or severity 
of bleeding. Laboratory testing is not necessary 
for patients with uncomplicated disease.

Imaging and Endoscopy

Flexible endoscopy is not as successful as anos-
copy for examining the anorectum.15 Rigid proc-

Figure 1. Hemorrhoidal Disease.

Panel A shows a sigmoidoscopic retroflexed view of 
grade 1 hemorrhoids; the flexible sigmoidoscope is 
visible in the upper left. Panel B shows grade II to III 
hemorrhoids with a small external component. Panel C 
shows grade IV internal hemorrhoids with external com-
ponents. Photographs courtesy of Dr. Aakash Gajjar, 
Department of Surgery, University of Texas Medical 
Branch at Galveston.

A
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toscopy, though used less commonly now than 
previously, also allows adequate visualization of 
structures near the dentate line.

The decision to perform a more extensive 
colorectal evaluation should be informed by the 
patient’s age, presenting signs and symptoms and 
their duration, and the nature of bleeding. Evalu-
ation of the entire colon is indicated for patients 
with any of the following: anemia; bleeding that 
is not typical of hemorrhoids; a change in bowel 
patterns; a personal history of rectal or colon 
polyps; a family history of inflammatory bowel 
disease, colorectal cancer, or other hereditary 
colorectal diseases in a first-degree relative; or 
other suspected pathologic pelvic changes that 
could contribute to the patient’s symptoms. Al-
though sigmoidoscopy may be reasonable as an 
initial strategy in low-risk patients with hemato-
chezia, double-contrast barium enema or colonos-
copy is indicated in patients in whom the pre-
sentation or family history raises concern about 
proximal disease; colonoscopy is preferred by 
many clinicians.18,19

For symptomatic patients younger than 50 
years of age who have no risk factors for colonic 
disease and no evidence of other anorectal ab-
normalities and in whom examination confirms 
the presence of uncomplicated disease, hem-
orrhoid treatment can be administered in lieu of 
endoscopy or imaging studies. Persistent bleeding 
or other symptoms after successful local treat-
ment of hemorrhoids is an indication for further 
evaluation.

Medical Therapy

All patients should be encouraged to ingest a suf-
ficient amount of insoluble fiber (typically 25 to 
35 g per day) and sufficient water to avoid consti-
pation and straining and to limit the time spent 
on the toilet. A meta-analysis of controlled trials 
showed that fiber supplementation was associ-
ated with significant reductions in the risk of 
persistent symptoms and the risk of rectal bleed-
ing, although the effects of fiber supplementa-
tion on mucosal prolapse, pain, and itching were 
not significant.20 Clinical experience indicates 
that use of topical glucocorticoids, vasoconstric-
tors (e.g., phenylephrine-based creams or supposi-
tories), or analgesics may provide temporary re-
lief of some symptoms, but data from randomized 
trials on long-term efficacy and side effects are 
lacking.

Conservative approaches are recommended ini-
tially for patients with low-grade disease. Such 
approaches are also preferred for most patients 
who are pregnant, debilitated, or immunocom-

Hemorrhoidal tissue prolapses beyond
the dentate line with straining and can

only be reduced manually

Itching, staining from mucous discharge,
soilage, and swelling may occur

Grade I: 1st-degree or primary hemorrhoids — normal or near-normal

Grade II: 2nd-degree or secondary hemorrhoids — some symptoms

Grade III: 3rd-degree or tertiary hemorrhoids

Grade IV: 4th-degree or quaternary hemorrhoids

Hemorrhoidal tissue prolapses only
with straining but spontaneously reduces 

Prominent vasculature with
engorgement, but no prolapse

Prolapsed tissues are evident
that cannot be reduced manually

Chronic inflammatory changes with
maceration, mucosal atrophy, friability,
and ulceration are commonly observed

Dentate
line

Dentate

Figure 2. Classification of Internal Hemorrhoids.

Painless bleeding is possible with internal hemorrhoids of any grade.
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promised; patients with coagulation disorders; 
and patients with Crohn’s disease or conditions 
that confer a predisposition to poor healing.

Office-based Therapies and Other Procedures

Several options are available for patients with 
grade I to III disease who do not have a response 
to conservative medical management. The pri-
mary goals of office-based procedures, which are 
less costly than excisional therapies, are to de-
crease the amount of redundant tissue, reduce 
vascularity, and affix the hemorrhoidal cushions 
to the rectal wall.5 Before such procedures are 
performed, it is important to inform patients 
about any external components that will not be 
addressed by the procedure — for example, re-
sidual skin or skin tags that will not be excised 
or anal contouring that will not be restored.21

Rubber-Band Ligation, Sclerotherapy, and Infrared 
Coagulation
Rubber-band ligation involves identifying a hem-
orrhoidal complex, using forceps or suction to 
elevate the cushions, and placing one or more 
rubber bands around the base of each cushion 
while taking care to avoid impinging any muscle 
tissue (Fig. 3). The farther away the bands are 
from the dentate line, the lower the risk of severe 
pain.22,23 Ligation of the complex ultimately ne-
croses the trapped connective tissue, and the scar 
is affixed to the rectal wall. No bowel prepara-
tion, other than simple enemas, is recommend-
ed, and the procedure is most often performed 
without sedation. Narcotic analgesics are not of-
ten required afterward, but patients who have 
more than two sites banded in any given session 
are more likely to have prolonged discomfort. If 
multiple sessions are required, there is typically 
an interval of at least 6 weeks between sessions 
to allow sufficient healing to occur.

Rubber-band ligation is appropriate for pa-
tients with grade I or II disease and some other-
wise healthy patients with grade III disease who 
are amenable to in-office treatment and whose 
disease is amenable to less invasive intervention. 
Complication rates range from 3 to 8%,19,24,25 with 
complications including pain, urinary retention, 
delayed hemorrhage, hemorrhoidal thrombosis 
distal to the band, and localized infection. Sys-
temic infection is a rare but serious complication 
that should be considered in any patient in whom 
fever develops.

Sclerotherapy involves submucosal injections, 
which can be repeated over time. The injections 
cause local thrombosis and fibrosis, reducing vas-
cularity. Sclerotherapy is most effective for grade I 
or II disease. Postprocedural bleeding is uncom-
mon because there is no eschar creation; thus, 
this procedure should be considered for patients 
who have an elevated bleeding risk, such as those 
receiving anticoagulants. The major complications 
are most often iatrogenic, owing to misplaced 
injections.

A meta-analysis of 18 randomized trials com-
paring various treatment methods for grade I to III 
hemorrhoids concluded that rubber-band ligation 
was more effective than sclerotherapy and that 
patients who underwent ligation were less likely 
to need subsequent therapy. Rubber-band ligation 
was less effective than hemorrhoidectomy (see 
below) but had fewer complications and caused 
less pain.26 It therefore is considered appropriate 
as first-line therapy. The reported rate of long-term 
success of rubber-band ligation (with long-term 
defined as at least 6 months) is approximately 
90% among patients with hemorrhoidal disease 
of less than grade IV, including the 20% of pa-
tients who require repeat procedures.27 Sclero-
therapy induces long-term remission in only a 
third of patients.

Infrared light applied to a site that is imme-
diately proximal to the hemorrhoidal complex in-
duces coagulation necrosis and, ultimately, scar-
ring in patients with low-grade disease. Case 
studies and randomized trials suggest that the 
recurrence rate is significantly higher with infra-
red coagulation than with rubber-band ligation, 
but the former has fewer complications and causes 
less discomfort immediately after the proce-
dure.2,26-28

Thrombectomy of External Hemorrhoid
External hemorrhoid thrombosis is often observed 
in patients with grade III or IV disease. Patients 
with severe pain attributable to a clot who pre-
sent within 72 hours after the onset of pain may 
benefit from incision and evacuation of the clot 
or excision of the entire hemorrhoidal complex, 
performed while the patient is under local anes-
thesia.29 Excision is not recommended when pa-
tients present more than 72 hours after the onset 
of pain, because the discomfort associated with 
thrombosis usually resolves without intervention 
after 7 to 10 days.
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Hemorrhoidectomy
Excisional therapies are most appropriate for pa-
tients who have grade IV disease, complications, 
or clinically significant internal and external dis-
ease or in whom nonoperative treatment has 
failed.8,18,19 Hemorrhoidectomy, in which the 
hemorrhoidal complexes and associated connec-
tive tissues are sharply excised and the mucosal 
defect is closed at least partially, is very effective 

but painful.30,31 Excess internal hemorrhoidal tis-
sue can also be removed by means of cautery, 
bipolar diathermy, ultrasonography, and other 
methods. Hemorrhoidectomy with energy-based 
devices may cause less pain postoperatively than 
conventional excisional hemorrhoidectomy.32,33

Stapled hemorrhoidopexy, a newer technique 
for the treatment of patients with grade III or IV 
internal disease, involves the use of a circular 

A

Internal
hemorrhoid

Dentate
line

Intermuscular
groove

Guide
in place

Ligator positioned
over hemorrhoid

External rectal
venous plexus

Bands
in place

Subcutaneous external
anal sphincter muscle

Internal anal
sphincter muscle

Superficial external
anal muscle

B C D

IntermuscularIntermuscular

DentateDentate

Internal rectal
venous plexusvenous plexus

Subcutaneous externalSubcutaneous external

Figure 3. Rubber-Band Ligation.

When an internal hemorrhoid is present in the anorectal canal (Panel A), an anoscope may be used as a guide to 
identify the hemorrhoidal complex and isolate its base (Panel B). With the lighted guide in place, a ligating device 
(ligator) is positioned over the base of the hemorrhoid, and the bands are released (Panel C). After the procedure is 
completed, the constricting bands remain in place until they eventually fall off (typically because the tissue distal to 
the constricting bands sloughs) (Panel D).
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stapler to resect rectal mucosal tissue, interrupt 
arterial and venous flow, and simultaneously af-
fix the remaining tissue in situ above the dentate 
line. This procedure does not specifically address 
any external disease manifestations. Rare but se-
vere complications such as pelvic sepsis, rectal 
urgency, rectovaginal fistulization, and rectal 
stricturing have been described.34,35 A review of 
randomized trials assessing outcomes 6 months 
or more after stapled hemorrhoidopexy performed 
by skilled surgeons showed a significantly lower 
recurrence rate and lower rate of hemorrhoidal 
prolapse after hemorrhoidectomy as compared 
with the rates with conventional hemorrhoidec-
tomy, but rates of bleeding, pain, or itching did 
not differ significantly between the two proce-
dures (Table 1).36

A r e a s of Uncerta in t y

Bioflavonoids, which possess strong antioxidant 
activity in vitro and may decrease inflammation, 
are administered orally to treat hemorrhoidal 
symptoms in some countries, although they have 
not been approved for this use in the United 
States. A meta-analysis of randomized trials sug-
gests that treatment with these agents could re-
duce symptoms and the risk of recurrence, but 
the quality of the trials analyzed was considered 
to be poor.37 More study is needed regarding the 
efficacy of Doppler-guided ligation of hemorrhoid-
al arteries as a nonexcisional treatment for pa-
tients with prolapsing hemorrhoids. Further data 
are also needed to guide periprocedural care of 
patients taking anticoagulant medications.

Guidelines

The Standards Practice Task Force of the Ameri-
can Society of Colon and Rectal Surgeons,38 the 
Italian Society of Colorectal Surgery,39 and the 
Clinical Practice Committee of the American Gas-
troenterological Association18 have published 
guidelines or position statements on the treat-
ment of hemorrhoids. The recommendations in 
this review are consistent with these statements.

Conclusions a nd 
R ecommendations

The patient described in the vignette has symp-
toms suggestive of hemorrhoids. Examination 
would be expected to reveal excess hemorrhoidal 
tissue originating proximal to the dentate line 
and consistent with grade I or II disease. Given 
this patient’s age, colonoscopy is warranted if it 
has not been performed. Initially, attention to 
bowel regulation and local hygiene is an appro-
priate approach. If medical management is inef-
fective after 6 to 8 weeks, subsequent treatment 
should be guided by the treating clinician’s ex-
pertise and the patient’s preferences, but in-office 
rubber-band ligation would be a reasonable next 
step. Excisional therapies are generally reserved 
for patients in whom rubber-band ligation fails 
and for those with grade IV disease or compli-
cations.

No potential conflict of interest relevant to this article was 
reported.

Disclosure forms provided by the author are available with the 
full text of this article at NEJM.org.

Table 1. Rates of Complications of Excisional Therapies.*

Therapy Pain
Early  

Bleeding
Late  

Bleeding
Recurrence  

of Hemorrhoids
Poor 

Healing
Urinary  

Retention Incontinence
Anal Stricture 
 or Stenosis

percent of patients

Conventional hemor-
rhoidectomy

 5–76  2–31 <1–16 0–5 0–10 <1–12 2–15 0–5

Stapled hemorrhoidectomy <1–40 0–7   2–12  4–11 1–6  2–14 0–11 0–5

Hemorrhoidectomy with  
use of energy device

 5–38 0–4 <1–6 0–2 0–5  2–15 0–27 0–3

* Data, reported by De la Garza and Counihan,36 are from randomized, controlled trials or meta-analyses. The duration of follow-up varied 
but was generally at least 6 months. Pain was defined as a requirement for ongoing analgesic medication 5 days after the procedure. Early 
bleeding was defined as bleeding that occurred 48 hours or less after the procedure, and late bleeding as bleeding that occurred more than 
48 hours after the procedure.
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