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Abstract

Hemorrhoids are naturally occurring vascular cushions within the anal canal, but today have become synonymous with the
pathology of symptomatic hemorrhoid disease. Internal hemorrhoids are classified using the Goligher system, and management
traditionally begins with conservative and office-based therapies. Many patients, however, experience recurrent or refractory
symptoms, and surgical hemorrhoidectomy carries risks of pain, complications, and prolonged recovery. Hemorrhoid artery
embolization (HAE) has emerged as a minimally invasive, nonsurgical option for patients with bleeding internal hemorrhoids.
Appropriate patient selection is crucial, with ideal candidates experiencing significant bleeding refractory to conservative
medical therapy. A comprehensive evaluation, including colonoscopy and bleeding/prolapse grading, is required. HAE involves
selective embolization of hypertrophied superior rectal artery branches supplying the corpus cavernosum recti, using
microspheres, coils, or both. The endpoint is decreased hemorrhoidal blush without complete stasis, followed by durable
occlusion with coils. Data from nearly 400 patients demonstrate technical success rates of 93-100% and clinical success rates
of 63-94%. Outcomes include significant reductions in bleeding scores, hemorrhoid size, prolapse, and pain. Patient
satisfaction is high, with rates up to 94%. Early randomized controlled trial data show efficacy comparable to
hemorrhoidectomy, but with shorter recovery, reduced pain, and fewer complications. HAE is a safe and effective treatment for
internal hemarrhoids, particularly in patients with refractory bleeding who are not ideal surgical candidates or wish to avoid
surgery. Future studies should refine patient selection, standardize procedural technique, and establish long-term comparative
outcomes.
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Introduction their location, either proximal or distal of prolapse according to the Goligher
Hemorrhoids are naturally occurring to the dentate line, hemorrhoids have classification system: grade I hemorrhoids

clusters of vascular tissue within become synonymous with symptomatic bleed without prolapse, grade II
the anal canal consisting of smooth hemorrhoid disease.’ hemorrhoids prolapse but spontaneously
muscle, connective tissue, and arteriove- Proximal hemorrhoids, also known reduce, grade III hemorrhoids prolapse
nous connections.”? The hemorrhoidal as internal hemorrhoids, are most and require manual reduction, and grade
cushions are naturally present and provide commonly characterized by rectal IV hemorrhoids prolapse irreducibly.®
bulk to the anal canal that is believed bleeding, particularly after defecation.** Owing to the asymptomatic nature of

up to 40% of cases, hemorrhoidal
prevalence is difficult to quantify.®
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an estimated 3-4 million office and
emergency department visits annually.>*"

First-line treatment for symptomatic
internal hemorrhoids typically consists
of conservative medical management,
including dietary changes to increase
fiber and water intake, topical
treatments such as corticosteroids or
anti-inflammatory drugs, and other
over-the-counter medications to relieve
acute symptoms.**'"* For patients with
grade I-III internal hemorrhoids and
symptoms refractory to conservative
treatments, office-based therapies such
as rubber band ligation, sclerotherapy,
and infrared photocoagulation are often
offered. These procedures, however, can
be painful and have recurrence rates of
up to 50%."*" For grade III-IV internal
hemorrhoids or recurrent hemorrhoids
refractory to office-based treatments,
surgical intervention is often required."**
However, surgery is invasive and painful,
and carries a risk of complications, with
a median recovery time of approximately
6 weeks.'®"’

Here, we review the potential of
hemorrhoid artery embolization (HAE) as
a minimally invasive option for patients
with bleeding internal hemorrhoids but
who otherwise are either not ideal
candidates for, or do not wish to pursue,
traditional surgical treatment.

Patient Selection

Appropriate patient selection is crucial
in ensuring a successful clinical response
to HAE. While many patients with
internal hemorrhoids report pain, HAE
is most successful in those experiencing
bleeding. In those without bleeding, the
superior rectal arteries that supply the
corpus cavernosum recti may not be
hypertrophied, thus limiting the efficacy
of embolization. Ideal candidates for
HAE include those whose quality of life
has been severely impacted by bleeding
and who either want to avoid surgery
or are nonsurgical candidates. Notably,
conservative management continues to be
an important adjunct to HAE, as with
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any treatment method, including diet
modifications, lifestyle changes, sitz baths,
and topical creams.

A comprehensive physical and medical
history should be taken during the
initial consultation with an interventional
radiologist. Patients with a history of
radiation to the pelvis should not be
offered embolization, owing to potential
compromise of collateral vasculature to
the rectum, which increases the risk of
ischemic complications. Patients must
also undergo a colonoscopy to confirm the
hemorrhoid grade and location, as well as
ensure the absence of anorectal cancer. In
addition to the degree of prolapse assessed
using the Goligher classification (grade
I-1V), the severity of bleeding should
be measured using the French bleeding
score, which ranges from 0 to 9. Both
results should be documented during the
initial visit.">"

As with any angiography-based
procedure, patients with allergies to
iodinated contrast media or renal failure
have relative contraindications for HAE.

Procedural Technique

HAE seeks to reduce blood flow to the
arteriovenous network within the internal
hemorrhoidal cushions, known as the
corpus cavernosum recti, via selective
treatment of the corresponding terminal
branches of the superior rectal arteries.

The interventional radiologist begins by
obtaining femoral or radial arterial access
using US guidance, after which they will
place a vascular sheath and perform an
aortogram to identify the origin of the
inferior mesenteric artery (IMA). The IMA
is then catheterized and a microcatheter is
advanced into the superior rectal artery
(SRA). Contrast is injected to identify
the hypertrophied branches of the SRA
supplying an area of contrast blush
representing the corpus cavernosum recti
within the hemorrhoidal cushions. The
terminal branches of the SRA are then
selectively catheterized, and angiography
is used to confirm hemorrhoidal blush
within the corpus cavernosum recti.

Embolization can be performed
with microcoils, microspheres, or a
combination of both. Microspheres are
often diluted with iodinated contrast to
a 1:20 ratio and are used sparingly to
occlude distal arterial anastomoses within
the middle and/or inferior rectal arteries.
Microspheres range from 300 to 1200
um in size; notably, larger microspheres
showed better long-term efficacy and no
minor ischemic findings compared with
smaller sizes in one study.” Rather than
complete stasis, the desired endpoint of
microsphere embolization is decreased
blush within the corpus cavernosum
recti, which reduces the risk of ischemic
complications. Microcoils are then used
to embolize the distal SRAs to stasis and
ensure durable occlusion.

Following embolization, the
microcatheter is carefully withdrawn and
angiography is performed to confirm
major vessel patency and the absence
of residual hemorrhoidal tissue blush
below the pubic symphysis. The internal
iliac arteries may also be catheterized
to check for the presence of significant
contributory middle rectal arteries. These
may also be embolized using a technique
similar to the one described. Some
practices choose to perform middle rectal
artery embolization only if they are
visualized during SRA catheterization
and/or if traditional superior rectal
embolization fails to control bleeding.

Patients are observed for 2-6 hours and
may be discharged the same day. Mild
postprocedure discomfort can be treated
with nonsteroidal anti-inflammatory
drugs as needed. Follow-up is conducted
1-3 months post procedure.

Case Example

An adult patient presented with
complaints of bright red bleeding
upon defecation despite undergoing
sclerotherapy and banding procedures
for prolapsing internal hemorrhoids
(Goligher grade II) 2 months prior.
An arteriogram of the IMA (Figure 1)
demonstrated dominant hypertrophied
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Figure 1. (A) Inferior mesenteric arteriogram demonstrates dominant, hypertrophied superior rectal arteries supplying the corpus cavernosum recti
below the pubic symphysis (white arrows). (B) Selective arteriogram of right-sided superior rectal arteries reveals blush of the corpus cavernosum recti
(black arrows). (C) Two dominant terminal branches embolized using a combination of microspheres and coils. (D) Selective arteriogram of a dominant
left superior rectal artery (SRA) branch reveals opacification of blush within the corpus cavernosum recti (thin white arrow). (E) This branch was also
embolized using a combination of microspheres and coils. (F) Final arteriogram from the inferior mesenteric artery demonstrates no opacification of

the corpus cavernosum recti following embolization of the dominant terminal branches of the SRAs.

SRA branches supplying the corpus
cavernosum recti below the pubic
symphysis. These branches were
embolized using a combination of a

small amount of 500-700 um microspheres
and microcoils. A second arteriogram of
the IMA demonstrated absence of blush
in corpus cavernosum recti. Anoscopy
performed 1 month post procedure
demonstrated shrinkage of the internal
hemorrhoids to Goligher grade I, with no
evidence of anorectal complications. The
procedure resulted in complete resolution
of bleeding.
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Clinical Efficacy

Literature, including nearly 400
patients, describes the feasibility and
efficacy of treating hemorrhoids with
HAE.*»* Rates of technical success,
defined as embolization of at least one
artery supplying the corpus cavernosum
recti, range from 93% to 100% across all
studies. Clinical success, often defined
as reduction in French bleeding scores,
is lower, ranging from 63% to 94%.>%
The leading cause of clinical failure in
these studies was rebleeding; however,

repeat embolization procedures have led
to clinical success in some patients.”
Meta-analyses have found statistically
significant reductions in French bleeding
scores (averaging ~2.7).”** However,
studies have also reported improvements
in pain, prolapse scores, and prolapse
size of >40%.%>” The variability in clinical
success rates can be attributed to patient
selection (most failures occurred in
advanced cases) and technique.

Patient satisfaction rates correlate
with high clinical success; studies
report satisfaction rates as high as
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9496.2>?%% A 2021 meta-analysis reported
lower rebleeding rates for HAE using
microspheres and coils.”

Hemorrhoid Artery Embolization vs
Surgery

Emerging evidence suggests efficacy
rates for HAE comparable to
surgical hemorrhoidectomy. A 2023
randomized control trial of 33 patients
found no significant difference in
hemorrhoidal symptom control between
the embolization group and the surgical
Ferguson hemorrhoidectomy group at 1
year post procedure.” By 12 months post
treatment, the rates of bleeding, prolapse,
and pruritus were similar between
both groups. Along with similar clinical
outcomes, the HAE group demonstrated
a shorter recovery time. By 6 months
post procedure, satisfaction rates between
the 2 groups were also similar. The
embolization group, however, reported
lower pain and significantly lower
medication usage. Patients undergoing
hemorrhoidectomy report an average
visual analog pain score of 6.6/10 during
their first bowel movement compared
with 0/10 in the embolization group.®
These findings support the use of HAE
as a clinically viable procedure that offers
reduced pain and recovery time compared
with hemorrhoidectomy.

Safety

Since 2015, major complications of
HAE have been exceptionally rare, with
only one case of rectosigmoidal ischemia
reported.** In this instance, the patient
developed severe sigmoidal stenosis and
was treated with 3 endoscopic dilations
using a balloon dilator.* This risk can
be mitigated by careful embolic selection,
placement, and coil use. Small superficial
ulcerations have been reported in upward
of 45% of patients.”” However, these
lesions are often asymptomatic and
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heal without intervention. The risk of
ulceration may be reduced through the
use of larger beads (>900 um), according
to one study. Notwithstanding these
complications, HAE maintains a favorable
safety profile. Some patients report mild
transient symptoms such as pelvic or anal
aching. This often resolves within a few
days after conservative management. In
contrast to surgery, severe pain following
HAE is rare. Owing to the nature of

the procedure, HAE does not cause anal
sphincter damage or mucosal resection.
The minimally invasive nature of the
procedure also eliminates the risks of
wound infection or delayed healing.

Conclusion

Data from nearly 400 patients suggest
that HAE is a safe and effective
treatment option for patients with internal
hemorrhoids, particularly those with
refractory bleeding and those seeking
less invasive hemorrhoid treatment. Early
evidence has shown outcomes comparable
to hemorrhoidectomy, along with shorter
recovery time, reduced pain, and fewer
complications. Future studies should
focus on the identification of ideal
patient demographics, standardization
of procedural techniques such as
access and embolic, and compare
long-term outcomes against traditional
management to establish HAE’s role in
hemorrhoid treatment.
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