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Embolization for Hemorrhoids: 
Why, When, and How
A review of the hemorrhoid artery embolization technique, clinical outcomes, and patient 

selection considerations.

By Layth Alkhani, BS; Mikin V. Patel, MD; and Osman Ahmed, MD

H emorrhoids are the most common anorectal 
condition, with a global prevalence of 4% to 
40%. In the United States, hemorrhoids are the 
third most common gastrointestinal diagnosis, 

with nearly 4 million annual encounters in the ambula-
tory setting.1 Synonymous with chronic hemorrhoidal 
disease, hemorrhoids are a naturally occurring part of 
the anorectum, consisting of a collection of submu-
cosal, fibrovascular, and arteriovenous sinusoids.2-5 
Hemorrhoidal cushions provide bulk within the anal 
canal and are believed to facilitate stool continence and 
aid with anal closure.2 Hemorrhoids are classified by 
their location relative to the dentate line. Hemorrhoids 
located distal to the dentate line are referred to as 
external hemorrhoids and are primarily associated with 
pain (particularly when thrombosed) when patholog-
ic.2,6,7 Those proximal to the line are defined as internal 
hemorrhoids and present clinically with rectal bleeding 
when diseased.2,6-8 Internal hemorrhoids are further 
graded using the Goligher classification system (grade 
I-IV) based on the extent of prolapse.6,9

First-line treatment for internal hemorrhoids regard-
less of severity involves lifestyle modifications, including 
dietary measures to increase fiber and fluid intake.10-12 

Conservative medical management can also include 
drug therapy and topical agents such as corticosteroids 
and anesthetics to control acute symptoms.10,13,14 For 
patients whose symptoms are refractory to conserva-
tive methods, office-based treatments can be admin-
istered. Rubber band ligation, sclerotherapy, infrared 
photocoagulation, and transanal Doppler-guided 
hemorrhoidal artery ligation are minimally invasive 
treatment options; however, these are often painful and 
associated with up to a 50% recurrence rate.10,15-17 In 
about 10% of patients with grade III to IV hemorrhoids 
or recurrent hemorrhoids refractory to office-based 
treatments, surgical intervention is required.18 Surgery 

can be painful, and its invasive nature results in a median 
recovery time of 6 weeks, with a risk of complications 
that include pain, bleeding, infection, anal stenosis, and 
fecal incontinence.19,20

Given the limitations in existing therapies, hemorrhoid 
artery embolization (HAE) has emerged as a nonsurgical, 
minimally invasive option for this patient population. 
This article reviews the role of HAE as a nonsurgical alter-
native for patients with internal hemorrhoids.

 
HAE TECHNIQUE

HAE involves selective embolization of the terminal 
branches of the superior rectal arteries (SRAs) to reduce 
arterial inflow to the corpus cavernosum recti and 
resolve bleeding symptoms. Since its initial description by 
Vidal et al, different iterations of this approach have been 
utilized in attempts to optimize safety and efficacy.21

Following placement of a 5-F vascular sheath in the 
femoral artery, a flush aortogram is obtained to identify 
the origin of the inferior mesenteric artery (IMA). The 
IMA is then catheterized with a 4- or 5-F catheter and 
a microcatheter is advanced into the SRA. Selective 
angiography from the SRA is subsequently performed 
to identify SRA branches supplying the corpus caver-
nosum recti within the hemorrhoidal cushions. These 
angiographic images are also used to define the pattern 
of hemorrhoidal hypertrophy, which typically falls into 
distinct types: type 1 (bilateral SRA hypertrophy only), 
type 2 (unilateral SRA and contralateral middle rectal 
artery [MRA] hypertrophy), and type 3 (bilateral hyper-
trophy of the MRA without hypertrophy of the SRA).12 
Terminal branches demonstrating an abnormal hyper-
emic “blush” are then selected, and the microcatheter is 
advanced as distally as possible before repeat angiogra-
phy for confirmation.

Once the microcatheter is in the ideal position, selec-
tive embolization is performed. Embolization can be 
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performed using particles, microcoils, or a combina-
tion of both. Permanent microspheres are diluted to 
a 1:20 ratio with iodinated contrast and can also be 
used to occlude distal arterial anastomoses within the 
MRA and/or inferior rectal artery. Microsphere size 
can range from 500 to 1,200 µm. Larger microspheres 
(900-1,200 µm) have shown more favorable long-term 
outcomes and reduced complications, with one study 
reporting no minor ischemic findings compared to 
smaller-sized particles.22 Rather than complete stasis, 
the desired endpoint for embolization using permanent 
particles is decreased blush within the corpus caverno-
sum recti to reduce the risk of off-target embolization 
and mitigate ischemic complications. Microcoils can 
then be used to embolize the distal SRAs of interest to 
ensure durable occlusion. A 2021 meta-analysis report-
ed lower rates of rebleeding in patients who underwent 
HAE with both particles and coils.23

Once all arteries are embolized, the microcatheter is 
withdrawn, and a final angiogram confirms the absence 
of residual hemorrhoidal tissue blush below the pubic 
symphysis and patency of the major parent vessels. In 
patients with type 2 or 3 hemorrhoidal hypertrophy, 
primary catheterization and embolization of the MRA 
is recommended. In type 1 patients, if an MRA was 
visualized during SRA catheterization, some practices 
choose to catheterize the bilateral internal iliac arteries 
and selectively catheterize the MRA from the anterior 
division prior to embolization. Others may choose to 
embolize only if traditional SRA embolization is unsuc-
cessful in controlling bleeding symptoms.

Following procedure completion, patients are 
observed for 2 to 6 hours postprocedure and may be 
discharged the same day. Postprocedure discomfort 
may occur and can be treated as needed using non-
steroidal anti-inflammatory drugs. Follow-up should 
be done at 1 to 3 months to assess clinical success and 
evaluate the need for further intervention.

 
EVIDENCE

Vidal et al first described HAE in 2014, establishing 
the potential utility of this novel therapy.21 Since then, 
more than 450 patients have been reported in the 
literature, highlighting the clinical safety and efficacy 
of HAE relative to alternative treatments.23,24 Current 
noninvasive treatment options include rubber band 
ligation, injection sclerotherapy, infrared coagulation, 
and Doppler-guided hemorrhoid artery ligation, with 
associated recurrence rates of 15% to 60%.25-29 In con-
trast, the recurrence rate for HAE is estimated at 20%.30 
Across 22 studies, technical success (defined as success-
ful embolization of at least one artery) rates range from 

93% to 100%, while clinical success rates, determined by 
reduction in French bleeding scores (FBS), range from 
63% to 94%.12,15,31-36 Rebleeding was the primary indica-
tion for clinical failure; however, re-embolization has led 
to clinical success for many patients.15 The variability 
in clinical success rates highlights the importance of 
patient selection, as most failures occurred in Goligher 
grade III and IV hemorrhoids, which represent the most 
advanced cases of internal hemorrhoidal disease. In addi-
tion to statistically significant reduction in FBS (aver-
age, 2.7), > 40% improvements in size of hemorrhoids, 
pain, and prolapse scores have been reported.24,32,34

HAE outcomes have also been shown to be compa-
rable to surgery. A 2023 randomized controlled trial for 
HAE versus surgical Ferguson hemorrhoidectomy in 
33 patients (16 HAE, 17 surgery) found similar rates of 
hemorrhoidal symptom control at 12 months posttreat-
ment with no statistically significant differences in rates 
of bleeding, prolapse, or pruritus.37 Postprocedure pain 
and medication usage were lower for the embolization 
groups, with an average visual analog pain score of 0/10 
during the first bowel movement compared to 6.6/10 for 
the hemorrhoidectomy group.37 Procedure satisfaction 
was similar across both groups at 6-month follow-up, 
suggesting embolization as a clinically effective procedure 
that offers similar efficacy to hemorrhoidectomy but with 
reduced postprocedure pain and a shorter recovery time.

HAE also presents a favorable safety profile with a 
low incidence of major complications. Due to its mini-
mally invasive nature and mechanism of action, anal 
sphincter damage or mucosal resection is avoided; con-
sequently, fecal incontinence and anal stenosis have not 
been observed. The collateral circulation from the MRA 
and inferior rectal arteries generally reduces the risk of 
ischemic complications. However, a recent 2025 report 
described a case of severe ischemia following HAE that 
required a Hartmann's procedure, indicating that major 
ischemic events, though rare, are possible.38

Mild transient symptoms such as pelvic or anal aches 
have been reported but are typically managed with con-
servative measures. Severe pain following HAE is rare; how-
ever, small superficial ulcerations may be seen in up to 45% 
cases.22 These are often asymptomatic and resolve without 
intervention.22 Risk within HAE procedures can be further 
mitigated through careful patient selection, precise embol-
ic choice/placement, and the use of coils.12 Specifically, if 
performing particle embolization, the use of larger beads 
(> 900 μm) can help reduce the risk of complications.

PATIENT SELECTION
Patient selection is critical for maximizing clinical 

success and minimizing procedural complications. The 
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primary indication for HAE is chronic bleeding refrac-
tory to conservative treatment. Thus, an ideal patient is 
one whose internal hemorrhoids have had a significant 
impact on their life primarily through bleeding and who 
is looking to avoid surgery or deemed a nonsurgical 
candidate. Although patients may present with pain 
and prolapse simultaneously with bleeding, caution 
and clear expectations should be communicated with 
patients presenting primarily for nonbleeding hemor-
rhoidal symptoms. In cases without bleeding, the SRAs 
that supply the corpus cavernosum recti may not be 
hypertrophied, thus limiting procedural efficacy.

During the initial consultation with an interventional 
radiologist, a comprehensive physical examination and 
medical history should be taken. Patients should also 
have an up-to-date colonoscopy confirming the loca-
tion and grade of hemorrhoids as well as the absence 
of other anorectal pathology (eg, cancer, ulcerations, 
polyps). If a patient has anorectal cancer or a history 
of radiation to the pelvis, HAE should be avoided due 
to potential compromise of collateral vasculature. The 
FBS (ranging from 0-9) should be used to assess hem-
orrhoidal bleeding severity, with a score ≥ 2 typically 

considered appropriate for intervention. Additionally, 
Goligher classification (grade I-IV) should be used to 
determine the degree of prolapse. Historically, office-
based interventions have targeted grade I, II, and select 
grade III hemorrhoids in the literature.

CONCLUSION
HAE has emerged as a safe and highly effective nonsur-

gical alternative for patients with symptomatic internal 
hemorrhoids, particularly those presenting with chronic, 
refractory bleeding. Across > 450 patients, evidence has 
demonstrated high technical success rates and competi-
tive clinical success, particularly when compared to mini-
mally invasive office-based procedures.23,24 Evidence has 
also suggested a similar efficacy to surgical hemorrhoid-
ectomy with reduced postprocedure pain and a shorter 
recovery time. Despite promise, more studies aimed at 
defining optimal patient demographics and reporting 
long-term outcomes are necessary to further establish 
the role of HAE in clinical practice.  n
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CASE EXAMPLE
A female patient in their early 70s presented 

with daily bright red blood per rectum, requiring 
iron supplementation due to chronic anemia. She 
reported a FBS of 7 and had previously failed con-
servative management, including diet modification, 
Preparation H, Tucks medicated cooling pads, bidets, 
and sitz baths. She had also undergone rubber band 
ligation about a year prior to presentation, with 
symptomatic recurrence after 3 months. Her medi-
cal history was significant for atrial fibrillation, for 
which she was anticoagulated with apixaban. Thus, 
she was a high-risk candidate for surgery. A recent 
colonoscopy was negative for pathology.

Arteriogram of the IMA demonstrated multiple 
dominant, hypertrophied SRA branches (Figure 1A). 
These terminal branches were selected and embo-
lized using a combination of 800-µm particles and 
2- to 3-mm coils. Final arteriography confirmed the 
absence of residual hyperemic blush (Figure 1B).

The patient experienced mild tenesmus for 
approximately 1-week postprocedure. She reported 
no bleeding at her first bowel movement 2 days 
postprocedure. At 6-month follow-up, the patient 
reported bleeding less than once per month and was 
safely taken off iron supplementation. No complica-

tions were noted, and the patient expressed satisfac-
tion with the outcome, achieving clinical success 
without the risks associated with surgery.

Figure 1.  IMA arteriogram demonstrating multiple 
dominant, hypertrophied SRA branches supplying the 
corpus cavernosum recti. The hyperemic blush in the 
hemorrhoidal cushion region is circled in red (A). Final 
arteriogram following embolization of the dominant 
SRA branches using particles and coils. The image con-
firms the successful absence of residual hyperemic blush 
(circled in green) (B).
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