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Abstract

This letter offers commentary on an article published in a recent issue of the World
Journal of Gastroenterology. Hemorrhoidal artery embolization is a promising
approach to severe hemorrhoidal bleeding treatment, but inappropriate patient
selection and the use of different embolization procedures may affect the clinical
efficacy and cause serious complications. In this article, the most appropriate
candidate patients, embolization materials, embolization methods, and clinical
evaluation methods are discussed to improve the safety and effectiveness of the
procedure.
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Core Tip: Hemorrhoidal artery embolization (Emborrhoid) is a promising nonsurgical
technique for treating severe hemorrhoidal bleeding. The indications, contraindications,
effectiveness, and safety of hemorrhoidal artery embolization should be considered to
achieve better health outcomes.
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TO THE EDITOR

Hemorrhoidal artery embolization (Emborrhoid) is an effective method of treating bleeding hemorrhoids, preserving anal
function, and relieving pain. As reported in their article “Transanal eco-Doppler evaluation after hemorrhoidal artery
embolization", Tutino et al[1] conducted an observational study on 11 patients who underwent Emborrhoid. The data
from that study suggest that Emborrhoid is a minimally invasive, effective, and relatively safe treatment approach.
However, embolization is not effective in all patients, and some undesirable complications and failures are not
uncommon. Thus, increasing the benefits conferred by Emborrhoid remains challenging.

INDICATIONS AND CONTRAINDICATIONS

For patients with symptomatic hemorrhoidal disease (HD), the current guidelines recommend dietary adjustments and
behavioral therapy as the main first-line therapies[2]. Drug treatment can alleviate the clinical symptoms of HD to
varying degrees[3]. The conventional excisional methods (Milligan-Morgan, Ferguson procedures) are still an effective
treatment for symptomatic 2* and 3"-degree hemorrhoids[4]. However, traditional excisional methods are limited by
complications such as pain, bleeding, and fecal incontinence. Emborrhoid is currently available in clinical practice[5]. In a
randomized clinical trial, the patients in the superior rectal artery (SRA) embolization group had clinical outcomes similar
to those in the Ferguson closed hemorrhoidectomy surgical group, and the patients in the embolization group had
relatively lower pain levels[6]. Regarding the short-term outcomes, Emborrhoid is a realistic, safe, and minimally invasive
treatment for refractory symptomatic internal hemorrhoids[7].

There are currently no standard indications for Emborrhoid in patients experiencing chronic hemorrhoidal bleeding. It
is a safe and effective technique for treating 2™ and 3"-degree hemorrhoids, particularly in individuals who are not
suitable candidates for surgery according to the guidelines provided by the Italian Society of Colorectal Surgery (level 2
evidence, grade C recommendation)[4]. These guidelines provide evidence-based recommendations; however, more
studies are needed to determine the ideal candidates for this procedure. Emborrhoid may also be considered in patients
with bleeding or surgical contraindications from 1st- or 4th-degree internal hemorrhoids[8,9]. Threatening rectal bleeding
is a potential indication for the embolization of hemorrhoidal arteries[10]. Moreover, embolization is prioritized for
patients with hemorrhoids who cannot tolerate surgery, have no prior history of surgery, do not have severe prolapse,
want treatment, have been diagnosed with vascular abnormalities, or have other correlated factors. For people with
severe heart disease and bleeding hemorrhoids, Emborrhoid may be an alternative option to consider[11]. Prior surgery
can significantly alter the vascular anatomy, making it not conducive to treatment with embolization. Nonetheless,
hemorrhoidal artery embolization remains an acceptable alternative for patients in whom prior surgeries failed[8,10].
Notably, Komekami et al[12] reported that rectal arteriovenous malformation (AVM) might be a cause of severe
hemorrhage from internal hemorrhoids. Under these conditions, arterial embolization can safely be used to treat both
bleeding hemorrhoids and AVMs at the same time. Notably, alternative causes of rectal bleeding, such as radiation
proctitis, can be successfully treated with embolization[13]. We summarized the characteristics of the participants in the
included studies (Table 1).

Contraindications for endovascular treatment include severe renal impairment, contrast medium allergy, and the lack
of vascular access. Other contraindications include acute hemorrhoid complications, chronic anal or perianal fissures, and
colorectal cancer[5,14,15]. Emborrhoid in patients with inflammatory bowel disease remains controversial[15,16].

TECHNICAL ASPECTS

The hemorrhoid embolization technique has been previously described (Figure 1). Patients signed a consent form after
they were informed of the benefits and risks of the embolization procedure. The embolization procedure was performed
under local anesthesia through the right femoral or radial artery using a 5F introducer sheath. Selective angiography of
the inferior mesenteric artery was subsequently performed with a Simmons catheter inserted through the vascular sheath.
In most cases, the SRA branches were subsequently catheterized and superselected with a 2.4F or smaller microcatheter.
Arterial embolization needs to consider choosing appropriate sites and materials. Complete embolization is defined as the
absence of distal SRA branch flow and the absence of opacification of the terminal branches in the projection of the
hemorrhoids. The extensive use of vascular closure devices helps achieve faster hemostasis and provides early
ambulation to patients. Embolization via the transradial access is advantageous for outpatients because of its association
with a low incidence of vascular complications, early ambulation, and short hospital stay[17].

Regarding the site of embolization, no generally accepted standards currently exist. Complete or incomplete
embolization depends heavily on a comprehensive risk assessment of rebleeding or lack of bleeding[8]. Most studies did
not report on the occurrence of ischemic complications[8,18]. Tradi et al[5] confirmed that the preservation of the upper
branches feeding the anorectal wall and anastomoses can effectively prevent potential ischemic complications from
occurring. However, additional studies with larger sample sizes and longer follow-up periods are needed to verify the
long-term efficacy of these treatments. Vascular abnormalities increase the difficulty and risk of Emborrhoid. In a single-
center retrospective study, Sun et al[19] concluded that embolization based on the connection between the SRA and the
inferior rectal artery was an effective and safe method. Moussa et al[20] recommend embolization of the middle rectal
artery as the first choice when the main blood supply appears to be from the middle rectal artery with a thin SRA. The
need for internal iliac arteriography and embolization in patients whose branches of the internal iliac artery involve the
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Table 1 Indications or inclusion criteria of hemorrhoidal artery embolization

Indications Specific situations

Disabling rectal bleeding[10]

Surgical contraindications[16] Abnormal coagulation function anticoagulants, various acquired or genetic coagulation disorders
(cirrhosis, protein S deficiency, haemophilia, efc.)[8,11,23]

Previous unsuccessful surgery[8,16]

Poor cardiopulmonary function[34]
No history of surgery[8,10]
Vascular abnormalities Rectal arteriovenous malformation[12]

Both hemorrhoidal disease and portal hypertension with rectal varices[35]
No severe prolapse[8]

Wishes of younger active patients[8], immunosup-
pressed patients[36]

Pathological condition[15] Morbid obesity, paraplegia

Inform and consent

Radial or femoral artery access

Catheterization of the inferior mesenteric artery

Identification of the arteries feeding the hemorrhoids on angiography

Microcatheterization of the SRA branches

Arterial embolization

Evaluate for complete embolization

Occlude the arterial puncture site

Figure 1 Embolization technique. SRA: Superior rectal artery.

blood supply to the hemorrhoidal area requires further exploration[21].

Currently, there are several types of embolic agents, each with its own advantages and disadvantages (Table 2).
Zakharchenko et al[22] reported that embolization with particles is more effective at controlling hemorrhoid symptoms
than embolization with coils. Theoretically, embolization with particles has a greater likelihood of clinical success and
clinical benefit but is linked to a higher risk of ischemic complications than coil embolization[23]. However, there was no
discernible difference in the clinical success rate between coil embolization and coil embolization combined with particle
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Table 2 Advantages and disadvantages of different embolic materials

Embolic materials Advantages Disadvantages
Microcoils Easy to identify under fluoroscopy[37] Dependent on a normal coagulation status[38]
Mild adverse reactions[29] A non-distal embolization[8]

Slow symptom relief[22]

Particles Occluding the distal branches[22] Particulate reflux[38]
Higher clinical success rates[23] An increased risk of local ischemic complications[23]
Liquid embolic materials A high hemostasis effect with a low recurrent bleeding rate[38] Vascular glue penetration

can be difficult to control[38]
Unwanted retrograde flow or reflux[39]

Possibility of ischemic complications[26]

embolization in some studies[20]. Moreover, the radiation dose significantly increased as the procedure time for
combined embolization with particles and coils increased[15]. Recent clinical studies have shown that gelfoam particles
have similar short-term efficacy compared to polyvinyl alcohol (PVA) microparticles[24]. Importantly, PVA particles are
permanent embolic materials that can occlude the distal branch of the SRA. Although PVA embolization can prevent the
collateral circulation from causing secondary bleeding, it theoretically increases the risk of intestinal ischemic necrosis
[21]. The clinical outcomes are better when larger particles (900-1200 pm) are used than when smaller particles are used
[25]. In addition, the safety of using liquid embolic materials requires further study[26].

Through advances in technology and materials, embolization devices and new embolic materials have been developed
and improved to overcome these limitations. At the 3-month follow-up, most patients with cirrhotic portal hypertension
(4 out of 5) showed clinically relevant improvement due to the release of oversized coils in a stretched fashion (“spaghetti
technique”)[23]. A new electric detachable microcoil has been shown to be effective[27].

COMPLICATIONS

The incidence of complications is low, and these complications have no significant effect on prognosis. In one case report,
only 1 of 3 patients experienced self-limiting perianal pain and edema after a third embolization (all the branches of the
SRAs had been embolized)[10]. This may be a benign manifestation of temporary blood flow redistribution that can be
alleviated by the administration of nonsteroidal anti-inflammatory drugs[8,15,21,28]. After confirming the number and
shape of the SRA, patients were intervened with different embolization materials and experienced transient complic-
ations, including tenesmus (14/15), pain (5/15) and low-grade fever (11/15)[29]. After embolization, 34.4% of patients
developed low-grade fever, which is related to the absorption of a gelatin sponge[21]. The incidence of ischemic complic-
ations is low. In one case report, ischemic damage and subsequent rectal stenosis occurred in patients who underwent
particle embolization[30]. Finally, the patient was successfully treated with 3 endoscopic balloon dilations[30]. Lupattelli
et al[31] suggested that particle migration toward a nontarget area may be caused by a large SRA-sigmoid artery
anastomosis. Embolization with ethylene vinyl alcohol, a liquid agent, caused focal rectal necrosis, and microparticle
embolism resulted in cellulitis in porcine animal models[26].

CLINICAL EFFICACY

The reported technical success rates ranged from 90% to 100%, and the clinical success rates ranged from 64 % to 93%.
However, the definition of clinical success is often vague and thus requires further exploration[32]. Clinical success was
defined by Moussa et al[16] as an increase of at least 2 points in the French bleeding score after embolization, with no
complications. Afterwards, measures of clinical success included the time limit and visual analogue scale score[5]. Vidal
et al[8] defined clinical success as an improvement in symptoms that could not be quantified intuitively. Clinical
evaluations included a quality of life assessment, endoscopic findings, histopathological analysis, ultrasound findings,
sphincterometry, and anal electromyography[10,16,17,22,29]. However, these self-evaluations are mainly based on
hemorrhoidal symptom evaluation, which is not closely related to any clinical findings and presents challenges.
Embolization can moderately improve the prolapse score, which can be explained by the decrease in arterial flow after
embolization. In addition, surgery is still needed for Grade IV hemorrhoid prolapse[5].

Rectal bleeding can occur immediately after embolization (after a few weeks) or after a certain period of time (after
months)[10]. Recurrent rectal bleeding may be associated with incomplete embolization of the superior rectal network[10]
caused by unrecognized anatomical variations[8], vascular spasm[16], vascular distortion[33], prior surgery[33], coil
recanalization[8], and coagulation disorders[8]. A combination of nitroglycerine, verapamil, and unfractionated heparin
was prophylactically administered intraluminal to prevent vasospasm[28]. Tradi et al[5] performed univariate analysis of
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the influence of various factors on the incidence of recurrence. They reported an association between the appearance of
collateral branches of the SRA and recurrence by reperfusion of the corpus cavernosum recti downstream of the coil
packing. Re-embolization or even surgery should be considered to achieve hemostasis.

CONCLUSION

In summary, Emborrhoid is a promising technique for the treatment of bleeding hemorrhoids. Physicians need to
carefully evaluate the patient’s condition to choose the appropriate embolization materials and suitable embolization
methods. Future randomized controlled trials with greater sample sizes and longer follow-up periods are needed to
determine the most appropriate candidate patients, embolization sites, and embolic materials to avoid adverse effects,
and a standardized scoring system for hemorrhoidal artery embolization treatment is needed.
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