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Abstract
Objectives  To evaluate the safety and efficacy of catheter-directed hemorrhoidal embolization (CDHE) by microcoil embo-
lization for rectal bleeding due to hemorrhoids classified as Goligher grade I–III.
Methods  Eighty patients (62.5% males) with a mean age of 48 ± 9 years were recruited prospectively. All patients had 
symptomatic bleeding hemorrhoids. All patients were classified according to Goligher classification: grade I (13.7%), grade 
II (71.1%), grade III (15%), and no grade IV were recruited in this study. In all cases, microcoils were used to embolize the 
superior rectal artery(SRA), and microspheres if recurrence of bleeding occurred. Follow-up evaluation (1, 3, 6, and 12 
months) included clinical examination and anoscopy. A questionnaire was conducted to determine improvement regarding 
bleeding, quality of life before, and the degree of patient satisfaction of each participant.
Results  Technical success was achieved in 100% of the cases. Fifty-five (68.7%) participants had the absence of rectal 
bleeding after 12 months of embolization. VAS and QL improved 4 points and 1.5 respectively after embolization. A total 
of 25/80 (31.3%) had a recurrence in rectal bleeding. Seventeen (21.3%) patients underwent a second embolization, and four 
patients (5%) were treated with open hemorrhoidectomy. No major complications were observed. Sixteen participants had 
minor complications. Subjective post-treatment symptom and QL surveys showed significant differences from the baseline 
survey. Likewise, the degree of satisfaction in the telephone survey at 12 months revealed a high degree of patient satisfac-
tion (8.3±1.1).
Conclusions  The present study demonstrates that CDHE is a feasible, well-tolerated, ambulatory, anal sphincter-sparing 
procedure for the treatment of internal hemorrhoids.
Clinical relevance statement  CDHE is a simple procedure, well tolerated and accepted by patients, that preserves the anal 
sphincter and presents few complications when metal devices or microspheres are used as embolic agents.
Key Points 
• The technical success rate of CDHE, defined as the closure of all the SRA in their distal segment, was achieved 100% of all 
   patients. However, a second embolization treatment was required since 21.25% of the patients experienced rectal bleeding.
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• Overall, CDHE’s safety profile is acceptable. After the procedure and 1 year of follow-up, no significant complications were observed.
• Encouraging clinical outcomes have demonstrated CDHE in individuals with hemorrhoids and mild prolapse Goligher 
   grades I–III with persistent rectal bleeding.

Keywords  Hemorrhoids · Embolization, Therapeutic · Rectal diseases · Radiology, Interventional · Mesenteric Artery, 
Inferior

Abbreviations
CCR​	� Corpus cavernosum recti
CDHE	� Catheter-directed hemorrhoidal embolization
DgHAL	� Doppler-guided hemorrhoidal ligation
FBS	� French Bleeding Score
IRA	� Inferior rectal artery
MRA	� Middle rectal artery
QOL 	� Quality of life
SRA	� Superior rectal artery
TAGM	� Tris-acryl gelatin microspheres
THD 	� Transanal hemorrhoidal dearterialization Doppler
VAS 	� Visual Analogic score

Introduction

Hemorrhoidal diseases cause substantial negative impacts on the 
quality of life in patients that have these diseases. The worldwide 
prevalence of hemorrhoidal disease ranges from 4 to 35% [1]. 
Lohsiriwat [2] defined hemorrhoidal disease as symptomatic 
enlargement and/or distal displacement of the anal cushions, 
which are prominences of anal mucosa formed by loose connec-
tive tissue, smooth muscle, arterial and venous vessels.

The vascular anatomy and pathophysiology of hemorrhoids, 
first described by Thomson in 1975 [3], consists of terminal 
branches of the superior rectal artery (SRA) that contribute 
to the vascularization of the corpus cavernosum recti (CCR). 
Additionally, both submucosal and transmural branches play an 
essential role in the blood supply [4]. According to Goligher et al 
[5], there are four grades of hemorrhoids. Grade I hemorrhoids 
are those that appear near-normal and no prolapse is present. 
Grades II, III, and IV are those with bleeding and prolapse with 
varying levels of reducibility: grade II, spontaneously reducible; 
digital reduction, grade III; not reducible, grade IV.

Bleeding of varying degrees is the main sign of hemorrhoi-
dal diseases. Other common signs and symptoms include burn-
ing, pain, pruritus, discomfort, feeling anal pressure, and the 
development of skin tags [6]. Treatment options vary depend-
ing on the stage of hemorrhoidal disease. Conservative proce-
dures are usually performed for lower grade hemorrhoids (I–II), 
while higher grades (III–IV) require surgery [7]. The Milligan 
Morgan hemorrhoidectomy is considered the standard treat-
ment for hemorrhoids [8]. At present, other surgical treatments 
have emerged. These include Doppler-guided hemorrhoidal 
ligation (DgHAL), a nonexcisional surgical procedure for the 

treatment of hemorrhoidal disease consisting of the ligation of 
the distal branches of the superior rectal artery using Doppler 
guidance [9], or also called transanal hemorrhoidal dearteriali-
zation (THD) Doppler technique which consists of the same 
procedure and can be added mucopexy (anolift) in advanced 
hemorrhoidal disease [10].

One hypothesis that arises from the prior success rates in liga-
tion procedures is if embolization techniques could be used for 
hemorrhoid treatment. In 2014, Vidal et al [11] described a tech-
nique to embolize the hemorrhoidal arterial blood flow called 
the emborrhoid technique, which led to favorable results in three 
patients that had bleeding hemorrhoids. A prior evaluation by 
Galkin [12] reported on the use of embolization in 34 patients; 
after treatment, no patients had recurrences. To date, studies 
have only evaluated smaller groups of patients. To expand on 
the clinical understanding of embolization treatment in partici-
pants with a hemorrhoidal disease, we sought to evaluate this 
procedure in a non-randomized prospective, multicenter study.

Material and methods

Participant inclusion

This prospective, multicenter study (three third-level univer-
sity centers) was approved by the Ethics Committee from each 
center. All participants that met the inclusion criteria provided 
informed signed consent.

The following inclusion criteria were used: (a) participants 
with grade I, II, and III hemorrhoidal diseases on the Goligher 
scale [5], (b) older than 18 years with a score of greater than 4 
on the French Bleeding Score (FBS) scale [13], and (c) greater 
than 2 on the scale of discomfort proposed by Tradi et al and 
Farfallah et al [14, 15]. The exclusion criteria were failure to sign 
the informed consent, participants diagnosed with other causes 
of rectal bleeding (cancer, fissures, others), severe renal insuf-
ficiency, non-correctable coagulation abnormalities, and adverse 
reaction to contrast medium not correctable with medication.

All hemorrhoids from included participants were classified 
according to Goligher’s classification into four grades [5]: grade 
I, bleeding without prolapse; grade II, prolapse after straining 
but spontaneous reduction; grade III, prolapse on straining and 
need manual reduction; and grade IV, irreducible prolapse. 
From January 2016 to December 2020, a total of 80 participants 
(Table 1) were included.
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The severity of the bleeding was measured with the 
FBS [14–16]. The FBS is scaled from 0 to 9, based on 
three separate variables: bleeding frequency (0–4), type 
of bleeding (0–3), and the presence of anemia (0–2) 
(Table 2). The included participants had been evaluated 
and referred by a coloproctologist. However, all partici-
pants were also evaluated at an Interventional Radiology 
outpatient consult [17].

Outcome measures and definitions

The primary objective of this study was to evaluate the 
safety and feasibility for the treatment of hemorrhoids grade 
I, II, and III by embolization of the SRA in a prospective 
manner in a large cohort. Technical success was defined as 
the closure of all the SRA in their distal segment. To define 
clinical success, three different evaluations were performed 
in the follow-up after the first month: rectal bleeding meas-
ured with the FBS, pain measured with the Visual Analogic 
score scale (VAS), and quality of life (QOL) by the scale 
proposed by Tradi et al and Farfallah et al [14–16].

For clinical outcome, five procedure outcomes were 
defined: 1, complete recovery (FBS = 0, VAS = 0, QOL = 
0); 2, improvement (FBS 1–3, V < 3, D < 2); 3, aggravated 
(FBS > 3, VAS > 3, QOL > 3) and 4, no change (similar 
values at the beginning); and 5, bleeding recurrence. Bleed-
ing recurrence was classified into three grades: mild, bleed-
ing in frequency regarding FBS: 1–2; moderate bleeding 
frequency FBS: 3–4, and no changes compared to before 
treatment. Complications were reported according to the 
Society of Interventional Radiology classification in minor 
(A–B) and major (C–F) [18]. Possible complications in 
vascular access (hematoma and ischemia of the hand) were 
assessed according to the common terminological criteria 
for adverse events, version 5.0 [19].

Embolization technique

All procedures were performed on an outpatient basis with 
a stay in the preparation room for 2–4 h. Antibiotic or anal-
gesic premedication was not routinely used.

Vascular access was primarily performed through the left 
radial artery (78.7%; 63 of 80). However, when it was not 
possible to access the left radial artery, the left brachial artery 
(11.2%; 9 of 80), right femoral artery (6.2%; 5 of 80), or 

Table 1   Clinical and demographic characteristics of the study popu-
lation (n = 80)

*Coronary artery disease (4), atrial fibrillation (4), peripheral arterial 
disease (3), anal fissure (3), post-thrombotic syndrome (2), breast car-
cinoma (1)

Patients characteristics

Age 48 ± 8.9 (range 29–69)

Sex
  Male 50 (62.5%)
  Female 30 (37.5%)

BMI 28 ± 1.6 (range 25–39)
  Main symptoms
    French bleeding score 5.3 ± 1.1 (range 0–9)
    Anal pain 4.7 ± 1.1  (range 3–7)
    Quality life 2.0 ± 0.7 (range 1–4)

Anticoagulants 8 (8.7%)
Stage of prolapse (Goligher)

  Stage I 12 (15%)
  Stage II 57 (712%)
  Stage III 12 (15%)
  Stage IV 0

Comorbidities
  Diabetes 8 (10%)
  Fibromyalgia 4 (5%)
  Pelvic congestion syndrome 6 (7.5%)
  Others* 17 (21.2%)

Table 2   French Bleeding Score 
of the study population (n = 80)

Score Patients Total score %
Frequency Never 0 0 0

≥ 1per year 1   2     2   2.5%
≥ 1 per month 2 28   56    35%
≥ per week 3 39 117 48.7%
≥ Per day or bowel movement 4 11   44 13.7%

Bleeding Never 0   0     0      0%
At wiping 1 38   38 47.5%
In the toilet 2 32   64    40%
In underwear 3 10   30 12.5%

Anemia Never 0 35     0 43.7%
Without transfusion 1 37   37 46.2%
With transfusion 2   8   16    10%
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right radial artery (3.7%; 3 of 80) were used as alternatives. 
With the initial intention of the left radial route, the Barbeau 
test was performed [20]. The radial approach was not used 
in cases when the wave was abnormal after 2 min of radial 
compression (Barbeau C or D). The radial approach was not 
used in participants that had a radial artery diameter of less 
than 1.8 mm, and the participant was taller than 185 cm.

To access the radial artery, 9 mL of lidocaine 1% with 
100 μg of nitroglycerine was administered in the subcutane-
ous tissue near the artery. Micropuncture access set a 21 G 
× 7 cm echogenic needle, and a 0.018” × 40 cm guidewire 
(Cook Medical). A 5 F and 10 cm radial introducer (Radi-
ofocus -Terumo Europe). To prevent brachial or radial arte-
rial spasm or thrombosis, a total of 2.5 mg of verapamil, 200 
μg of nitroglycerin, and 2000–4000 IU of unfractionated 
heparin mixed with 20 mL hemodilution technique.

Inferior mesenteric artery and the SRA angiography was 
performed. A 2.4 or 2.7Fr - 150 cm microcatheter (Progreat 
- Radiofocus, Terumo Europe) was advanced as far as pos-
sible, close to the CCR (Fig. 1).

Three different types of microcoils were used according to 
hospital and availability: Concerto detachable (Medtronic), 
Ruby coil (Penumbra Inc), and Optima or Prestige (Balt) with 
a diameter of 2–5 mm and various lengths (10–40 cm). Three 
types of microcoils were also used for re-embolization proce-
dures in participants with rebleeding, and if it was necessary, 
Tris-acryl Gelatin microspheres (TAGM) of 500–700 μm (Merit 
Medical) were used (Fig. 2). The total procedure, fluoroscopy 
time, air Kerma, and product area dose were also collected.

During and after the procedure

During the procedure, when the patient experienced anal 
discomfort during the embolization, 20 mg of scopolamine 
butylbromide was slowly administered intravenously mixed 
with 100 mL of saline.

After the procedure, participants remained under moni-
toring for at least 2 h. Participants were discharged after 
normal vital signs, micturition, walking, and in the absence 
of substantial pain. Non-steroidal anti-inflammatory drugs 
(NSAIDs) were prescribed for 2 to 3 days. Diet (fiber, veg-
etables, and plenty of fluids) was advised for a few days to 
avoid constipation. If a femoral approach was considered, 
the patients remained hospitalized and discharged after 24 h.

Participants were followed up for 1, 3, 6, and 12 months 
with anoscopy and clinical findings at the outpatient clinic 
of Interventional Radiology and Coloproctology.

Before and after embolization (between 3 and 6 
months), participants voluntarily answered a question-
naire regarding symptoms and quality of life—discomfort 
(ANNEX I and II). The questionnaire was a modified 
and translated version of HD Rørvik et al. [21] to evalu-
ate symptoms in Spanish-speaking participants regard-
ing health-related quality of life related to hemorrhoidal 
disease. At the end of the study, a telephone satisfaction 
survey was carried out, scored from 0 to 10. Scores from 
0 to 3 represented that the participant was not at all satis-
fied, 4–6 not very satisfied, 6–8 quite satisfied, and 8–10 
very satisfied.

Fig. 1   a Angiogram of the inferior mesenteric artery and its branches. 
b Selective superior rectal artery angiogram with two right and left 
two main branches. c Selective right branch angiogram of the SRA 
and CCR. d Selective left branch of SRA. IMA, inferior mesenteric 

artery; rCA, right colic artery; SA, sigmoid artery; SRA, superior 
rectal artery; SRAr, superior rectal artery right anterior main branch; 
SRAl, superior rectal artery left anterior main branch; CCR, corpus 
cavernosum recti
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Statistical analysis

Qualitative variables are expressed as frequencies and per-
centages. Comparisons between groups were made using 
contingency tables with Pearson’s χ2 or Fisher’s test, depend-
ing on the magnitude of the expected frequencies. Quantita-
tive variables are expressed as mean ± standard deviation. 
The relationship between the variables under study was ana-
lyzed according to their nature: quantitative variables were 
compared between groups using Student’s t-tests or Wilcoxon 
test, and categorical variables using contingency tables (Pear-
son’s χ2 or Fisher’s exact test, depending on the magnitude 
of the expected frequencies). Recurrence events were consid-
ered after a participant referred to the appearance of rectal 
bleeding. Statistical analyses were performed with the IBM 
SPSS version 21 program (SPSS Inc) and R version 3.6.3 
(“The Foundation for Statistical Computing Packages”). In 
all cases, a p < .05 indicated statistical significance.

Results

Participant characteristics

The most prevalent clinical symptoms observed before the 
procedure were as follows: bleeding of varying magnitudes 
and the evolution ranging from months to years in 98.7% of 

the participants. Eight (10%) participants were diagnosed 
with anemia. A total of 21 participants reported tenesmus 
(26%), perianal pain in 15 participants (19%), and rectal 
pruritus in 12 participants (15%).

The mean pre-embolization hemoglobin was 12.0 ± 1.6 
g/dL range (14.2–76 g/dL). A total of 42/80 (53%) of the 
participants had functional constipation. Eight participants 
(10%) had a surgical history for anal fissure, and 35 partici-
pants reported comorbidities or associated diseases: diabetes 
(n = 8 [10%]), fibromyalgia (n = 4 [5%]), pelvic congestion 
syndrome (n = 6 [7.5%]), and 17 others. Seven participants 
(8.7%) were being treated with oral anticoagulants.

All participants underwent a diagnostic anoscopy that 
demonstrated dilated and congestive internal hemorrhoids 
in all cases (Fig. 3). All hemorrhoids were classified using 
the Goligher classification: grade I, 21 (26%); grade II, 45 
(56%); grade III, 13 (16%); and grade IV, 0 (0%).

SRA embolization

All 80 participants underwent SRA embolization. A 
total of 17 of the 80 underwent a second embolization 
procedure due to recurrence of bleeding. Of these 17, 11 
(64%) underwent embolization with only microcoils, four 
underwent embolization with coils and tris-acryl gelatin 
microspheres (TAGM) of 500–700 μm, and two underwent 
embolization procedures that targeted the inferior rectal 

Fig. 2   a Angiogram performed by a 5Fr MPA catheter in the SRA 
administering 12 mL at 4 mL/s of iodine contrast (Ioversol 320 mg/mL) 
to determine anatomy and possible shunting with the MRA or IRA. b 
Final result after microcoil embolization (black arrows) no residual 
flow to CCR. c Patient GIII with rebleeding previously embolized with 

microcoils. Distal embolization with microcatheter(white arrow) and 
microspheres 500–700 μm. d Final result angiogram after microspheres 
and microcoils (black arrows) embolization without residual flow to 
CCR​
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artery with coils and TAGM of 500–700 μm. In all 17 
participants, rectal bleeding either decreased or stopped 
after the procedures (Fig. 3).

The mean procedure time was 42.8 ± 14 min, and the 
mean fluoroscopy time mean was 34.2± 13.7 min. The 
average product radiation dose was 271,172.3±150,869 
mG cm2 and the average air Kerma was 225.2± 212 
mGycm2 (range, 2075–2376 mG cm2).

In all participants (80/80; 100%) the SRA was embo-
lized. In nine participants (12%) the MRA was also 
embolized, and in 2 (2.5%) the IRA was embolized. 
An average of 8.9 ± 1.5 coils were used (range 6–12 
coils per participant from three different commercial 
sources).

Follow‑up

One participant (1 of 80; 1.3%) was lost to follow-up. 
When a participant did not attend the monthly outpatient 
consult, they were called by phone for evaluation of clini-
cal status and reporting of any signs or symptoms. Based 

on the subjective assessments, at 12 months the clinical 
outcomes were as follows: 69% (55 of 80) healing, 21% 
(17 of 80) rectal bleeding with improvement, 2.5% (2 of 
80) rectal bleeding with no improvement, 2.5% (2 of 80) 
rectal bleeding and aggravated condition, and 5% (4 of 
80) reported no change in condition. FBS, VAS, and QL 
before and after the procedure showed statistical signifi-
cance (Fig. 4).

In 7.5% (5 of 66) of participants, a radial spasm was 
observed, which resolved with an intravenous administra-
tion of 100 mcg nitroglycerin. One participant presented 
a small hematoma at the puncture site that did not require 
additional treatment. Six participants (7.5%) presented 
with hemorrhoidal rectal pain and tenesmus during embo-
lization that resolved with the administration of NSAIDs.

Recurrence and second embolization

After the procedure, of the 25 (32.2%) who presented 
rebleeding at 12 months, four (5%) with mild rebleeding and 
marked improvement compared to baseline did not require 

Fig. 3   a Anuscopy of a patient with GIII thrombosed and bleeding 
hemorrhoids. b Anuscopy of the same patient (a) embolized after 20 
days without rectal bleeding. c Anuscopy showing congestive hemor-
rhoid in a patient with GII and rectal bleeding. d Anuscopy of the 
same patient (c) 15 days after SRA embolization. e Anuscopy of a 
female patient with rectal bleeding and GIII. f Anuscopy of the same 

patient (e) shows less edema and without bleeding 10 days after SRA 
embolization. g Anuscopy of a male patient with persistent anemia 
with GII bleeding hemorrhoids. h Anuscopy of the same patient 10 
days after SRA embolization. GIII, Goligher - III; GII, Goligher - II; 
SRA, superior rectal artery
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any other treatment. Four (5%) opted for surgery, and 17 
(21.2%) patients underwent a second embolization (Table 3).

In the second embolization in the 17 participants, the 
SRA was catheterized and if recanalization was observed 
in the CCR, it was embolized again with microcoils or and 
TAGM of 500–700 μm. If the SRA showed no vasculariza-
tion to the CCR, the MRA and IRA were reviewed. A total 
of four participants (5%) underwent surgery with the Mil-
ligan and Morgan hemorrhoidectomy technique.

The voluntary satisfaction survey carried out before and 
after embolization regarding symptoms showed significant 
differences in the four questions asked. Four participants 
(5%) opted not to take the survey. The survey regarding the 

quality of life, also voluntary, was answered by 78 of 80 
participants and showed significant differences between the 
responses before and after embolization. In both the satis-
faction and quality of life survey, participant answers were 
correlated with the clinical outcomes from embolization 
(Fig. 5).

Discussion

The aim of this study was to evaluate the clinical outcome 
of SRA embolization in participants with hemorrhoidal 
disease. Since the first publication by Vidal et al [11] of 

Fig. 4   Graph and table showing the evolution of patients pre embolization and after embolization in 1, 3, 6, and 12 months of follow-up regard-
ing specific scores (French bleeding, VAS, and QL). VAS, visual analog scale; QL, quality of life

Table 3   Results in percentage 
divided into 2 main 
groups (improvement after 
embolization, no improvement 
after embolization)

*Milligan and Morgan hemorrhoidectomy

N Percentage Cumulative 
percentage

Improvement after embolization
 Complete recovery—no rectal bleeding 55/80 68.75 68.75
 Rectal bleeding with improvement 17/80 21.25 90

No Improvement after embolization
 Rectal bleeding without improvement   2/80 2.5 92.5
 Rectal bleeding with worsening   2/80 2.5 95
 Rectal bleeding and surgical treatment*   4/80 5 100
 Total 80/80 100
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the emborrhoid technique, additional studies have been 
published evaluating this procedure in patients with hemor-
rhoidal diseases. Although prior series have reported less 
than 50 patients and with a follow-up of 12 months or less, 
technical success has been reported between 90 and 100% 
and clinical success between 63 and 97% [13–16, 22–34]. 
However, it is difficult to compare the results between series 
since there is great variability in criteria and standards of 
clinical success [7]. In this cohort of 80 treated participants, 
the recovery and improvement at 1 year were 69% and 
21%, respectively. A total of 2.5% (2 of 80) of participants 
reported no change in symptoms, and 2.5% of participants 
reported symptoms worsening after the procedure. Taken 
together, the embolization technique performed in this study 
led to hemorrhoid bleeding improvement in a majority of 
participants that underwent the procedure.

Milligan–Morgan and Ferguson hemorrhoidectomy is 
the reference standard treatment with higher clinical success 
rates than embolization, but it is not free of complications and 
requires hospitalization [35]. Other non-surgical techniques such 
as rubber band ligation achieve 50–70% of clinical successes in 
1 year [36, 37]. Ratto et al [10] presented a single-center study 
with 1000 consecutive patients treated for hemorrhoidal disease 
with the transanal technique THD or DGHAL. This study had a 
follow-up period of 44 ± 29 months, and improvement of hem-
orrhoids was reported in 95.7% of the patients at the end of the 
study. In 6.8% (68 of 1000) of patients in this study, there were 
complications reported, of which 14 (1.4%) patients required 
reoperation for acute bleeding. Other complications were anal 
pain in 31 (3.1%) and urinary retention in 23 patients (2.3%). 
The mean time of hospitalization was 1 ± 0.2 days. Recurrence 
was 9.5% of which 70 (7.0%) required surgery.

This study shows promising results compared to 
DGHAL studies [36, 38] in which they show recurrence 
up to 30% at 1 year compared to 9.5% in the study by 
Ratto et al [10]. There are not very important differ-
ences when DGHAL or THD and hemorrhoidal embo-
lization or catheter-directed hemorrhoidal embolization 
(CDHE) are compared [7] in relation to clinical success 
and recurrences. In DGHAL or THD, clinical success 
was 82.3–95.7% and recurrence was 9.5–30%, while in 
CDHE clinical success of 78.9% (66–96%) and disease 
recurrence of 22% (5–43%) were achieved, based mainly 
on rebleeding.

In general, DGHAL and CDHE did not modify or 
improve external hemorrhoids. In the case of DGHAL, 
after transanal dearterialization treatment, a mucopexy can 
be performed on external hemorrhoids. Embolization does 
not improve prolapse, but some authors [14, 16] believe 
that prolapse may improve over time due to decongestion 
by decreasing arterial flow after embolization. This phe-
nomenon has also been observed in DGHAL without the 
performance of mucopexy.

CDHE has the benefit that can be performed as an out-
patient procedure, the majority of patients recall it to be 
a not painful procedure and also has fewer complications 
compared with other procedures.

Radial access is one of the factors that allow out-
patient treatment in addition to implying less aggres-
sion for the patient with fewer complications [39]. In 
our series, technical success was achieved in 100% of 
patients with a minor complication rate (15%) according 
to the Society of Interventional Radiology classification 
[18]. There were no major complications, which relates 

Fig. 5   Boxplot chart of the participant’s quality of life and overall satisfaction after treatment divided into 5 groups (complete recovery—no 
bleeding, improvement, no change, aggravated, and surgery)
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to the recent publication in the medical literature [11, 
14, 16, 22, 40–42]. However, recently, Eberspacher et al 
[42] reported a case study on rectal sigmoid ischemia 
secondary to hemorrhoidal microparticle embolization 
in a 58-year-old patient.

Recently, Tradi et al [43] encourages us to maintain 
an expectant attitude regarding embolic liquids, espe-
cially since the microcoils and microspheres are so 
effective and safer. Additionally, this report indicated 
that ethylene-vinyl alcohol copolymer may be an unsafe 
agent for hemorrhoid embolization since in their experi-
mental study in pigs they observed necrosis of the dis-
tal area of the rectum with mural infarction in animals 
that underwent embolization with ethylene vinyl alcohol 
copolymer.

Other authors reported pain and tenesmus between 
4.6–15% and 54% with the use of polyvinyl alcohol (PVA) 
and TAGM as embolizing agents [15, 27–29]. Regarding 
complications in radial access (9.0 %), five spasms and 
one hematoma were all resolved with conservative treat-
ment (intra-arterial spasmolytics and rest). In the pilot 
study of hemorrhoidal embolization with radial access by 
Lezzi et al [39], no major complications were recorded, 
only two minor complications (16%) that resolved with 
conservative treatment. Regarding microsphere or micro-
particle size embolization 500–700 μm showed signifi-
cant bleeding control, but a lower complication rate was 
achieved with better results regarding bleeding 900–1200 
μm at 12 months in a recent randomized trial comparing 
particle size embolization with tris-acryl gelatin micro-
spheres [29].

This study has some limitations: it is a prospective, 
non-randomized study, with a low number of participants, 
and follow-up of only 1 year.

In conclusion, SRA embolization is feasible and a 
relatively simple, safe, painless procedure that does not 
require hospitalization. A significant percentage of par-
ticipants had hemorrhoid resolution after the embolization 
procedures. Future evaluations comparing embolization 
techniques to other hemorrhoid procedures are warranted 
[44, 45].
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