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Abstract

Objectives To compare safety and clinical outcomes of
embolization of the superior rectal arteries in patients with
hemorrhoidal bleeding using particles and coils versus
coils only.

Methods We retrospectively reviewed data for patients
undergoing embolization for chronic hemorrhoidal bleed-
ing from January 2014 to April 2017. Embolization was
performed with coils alone or with particles and coils.
Clinical scores (Paris bleeding severity score, Goligher
classification and quality of life score) were obtained, and
embolization was performed with microparticles
(300-500 pm) followed by fibered pushable coils. Clinical
success was defined as an improvement of > 2 points in
the Paris bleeding severity score, without complications.
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Outcomes were compared between the two groups in a
matched-pairs analysis (l:1 scenario), with patients
embolized with particles and coils as the study group and
patients embolized with coils alone as the control.
Results We treated 45 consecutive patients. After mat-
ched-pairs analysis, the final study population was 38
patients (19 study group and 19 controls). Clinical success
did not differ significantly between the two populations:
63% for control group and 68% for the study group
(p = 0.790). The median change in clinical score was — 3
[— 6; — 1] for the control group and — 3 [— 4; — 1] for
the study group (p = 0.187). Grade 1 complications were
reported in 15% of patients, with no major complications.
Conclusions Embolization was feasible, with a technical
success of 100% and no major complications. Clinical
success was obtained in 66% in patients with no difference
when using combined embolization with particles and coils
versus coils only.
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Introduction

In recent years, significant progress has been made toward
understanding the pathophysiology of hemorrhoidal dis-
ease, including its vascular component, in particular [1].

This progress has led to the development of new pro-
cedures targeting hemorrhoidal hyperplasia, such as Dop-
pler-guided hemorrhoidal artery ligation (DG-HAL) and
the endovascular embolization of hemorrhoidal arteries
[2, 3].

We previously reported our experience with hemor-
rhoidal artery embolization with coils in patients ineligible
for surgery presenting with chronic hemorrhoidal bleeding
and obtained a mid-term clinical success rate of 72%
without complications [4]. This success rate is consistent
with the results presented by Tradi et al. [5] in a
prospective study in which symptom improvement and
patient satisfaction rate of 72% at 12 months were reported
using embolization as a first-line treatment.

Although this figure is already satisfactory, it also means
that up to 30% of patients experience clinical failure with
the current technique and that there may be room for
improvement. We therefore decided to evaluate another
approach based on a combination of microparticles and
coils.

The primary objective of this study was to assess the
feasibility and safety of embolization with a combination
of particles and coils. The secondary objective was to
assess clinical outcomes for embolization with a combi-
nation of particles and coils and to compare these outcomes
with those for coils only.

Materials and Methods

From January 2014 to April 2015, consecutive patients
underwent coil embolization. Patients treated from April
2015 to April 2017 underwent embolization with both
particles and coils. The study group consisted of the
patients undergoing embolization with both particles and
coils, whereas the control group consisted of those treated
with coils alone.

All patients were referred for embolization after a con-
sensus had been reached between the proctologist and the
interventional radiologist. Clinical evaluation comprised
proctological examination and a clinical assessment based
on a specific bleeding scale (the Paris bleeding severity
score—Appendix 1) [4], Goligher’s classification (Ap-
pendix 2) and the quality of life score (Appendix 3).

The procedures were performed by a senior interven-
tional radiologist, trained in hemorrhoidal embolization
technique.

In the control group (coils only), embolization was
performed using coils to occlude the distal branches of the
superior rectal arteries. Based on comparison of the
microcatheter diameter and the arterial diameter, we could
estimate the caliber of the target artery which conducted to
use 2-3 mm, 0.018-inch fibered pushable coils (Cook
Nester, Bloomington, Indiana, USA) delivered though a 2.7
Fr microcatheter (Progreat microcatheter Radiofocus—
Terumo) inserted into the inferior mesenteric artery via a
SF percutaneous femoral approach. The aim of the
embolization was complete occlusion of all branches of the
superior rectal artery just above the pubic ramus, as close
to the corpus cavernosum recti as possible.

The intervention was performed under local anesthesia,
in the angiography room, in patients admitted to the day
care hospital. During the intervention, patients received an
IV bolus of 3000-5000 IU of heparin. No specific sedation
or prophylactic antibiotic treatment was administered. The
puncture site was closed with a closure device, and the
patient was allowed to leave the hospital after 3 h of
monitoring by a specialist nurse.

In the study group (embolization with particles + coils),
a diluted mixture of Embosphere® 300-500 pm (Merit
Medical, Salt Lake City, USA) was first injected, with a 2.7
Fr microcatheter positioned as close as possible to the
hemorrhoidal plexus until blood flow reduction. Then, like
in the control group, all branches were then blocked with
0.018-inch fibered pushable coils until complete stasis.

Technical data of the procedure are summarized in
Table 2.

After embolization, the patients were clinically followed
by an interventional radiologist and a proctologist, to assess
symptom change (Paris bleeding severity score, Goligher
classification and quality of life score) and to record any
complications, at 1 month, 3 months, 6 months and 1 year
after the intervention.

Technical success was defined as the occlusion of all
visible branches of the superior rectal artery.

Clinical success was defined as an improvement in
clinical scores after embolization (by > 2 points for the
Paris score for bleeding severity), without severe compli-
cations, as previously described [4].

The clinical results for patients treated with particles and
coils were compared with those for patients treated with
coils alone, in a matched-pair analysis (1:1 scenario) [6].

All patients gave informed consent for embolization
treatment, and the study was approved by the appropriate
institutional review board.
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Statistical Analysis

The matching parameters were pretreatment clinical scores
(Paris bleeding score, Goligher’s prolapse classification
and quality of life).

Descriptive statistics were used to report the character-
istics of the patients. Paired ¢ tests or Wilcoxon matched-
pairs signed-rank tests were used for continuous variables,
and McNemar’s Chi-squared tests were used for discrete
variables, for between-group comparisons. Signed-rank
tests were used to compare pre- and post-treatment clinical
scores within groups and score changes between groups.

We used SPSS version 23 for statistical analysis (IBM
Corp., NY). Data are expressed as mean + SD, median
(IQR) or n (%). p values of 0.05 or below in two-tailed tests
were considered to indicate statistical significance.

Results

Between January 2014 and April 2017, we treated 45
consecutive patients, 25 with coils alone, and 20 with both
particles and coils. We performed a matched-pair analysis
(1:1 scenario), in which the study population was reduced
to 38 patients (19 with coils alone, 19 with both particles
and coils), with no significant differences for the matching
variables, as shown in Table 1.

The main technical features of embolization are sum-
marized in Table 2.

Clinical success, defined as an improvement of more
than 2 points in Paris bleeding score, did not differ between
the two populations: 63% (12/19) for the control group
(coils only) and 68% (13/19) for the study group
(p = 0.790; Fig. 1).

The median change in clinical score was — 3 [— 6; — 1]
for the control group and — 3 [— 4; — 1] for the study
group (p = 0.187) (Table 3).

In the study group, three patients were retreated after
clinical failure of the first embolization of the superior
rectal artery with coils alone. Then, embolization of the
middle rectal artery (anatomical variant issuing the internal
iliac artery and vascularizing hemorrhoidal plexus) with
particles and coils was clinically successful in two of these
patients (Fig. 2). In the remaining patient, no improvement
in symptoms was observed despite two sessions of
embolization with particles and coils.

There was no patient requiring retreatment in the control
group.

Two patients for whom embolization with particles and
coils yielded an unsatisfactory clinical result received
additional treatment involving mini-invasive procedures:
hemorrhoidopexy for one and rubber band ligation for the
other.

After embolization, 15% of patients reported grade 1
complications (“no deviation from the normal post thera-
peutic course”) [7]; all of them in the group embolized
with particles, consisting of mild pain and bleeding (related
to the intervention because they all occurred within 3 days
post-embolization), and which resolved with symptomatic
treatment.

Discussion

In this study comparing the safety and clinical outcomes of
embolization of the superior rectal arteries in patients with
hemorrhoidal bleeding, we found no difference between
embolization using particles and coils versus coils only.
A clinical success rate of 68% was recorded for
embolization with a combination of particles and coils.
This is in contradiction with Zakharchenko et al. [8],
who used embolization with 300 pm calibrated particles,
reported higher patient satisfaction of 83-94% with no
anorectal ischemia, and a decrease in blood flow through
the hemorrhoidal arteries from 109 £ 1.2 ml/min/100 g

Table 1 Patient characteristics

All Coils only Coils + particles

N =38 N=19 N=19 P value
Age, years 56.3 £ 14.8 58.1 £ 15 544 £+ 14.8 0.23
Male, % 29 (76.3) 13 (69) 16 (84) 0.331
Score before treatment
Paris bleeding score 7 [6-8] 7 [6-8] 7 [6-8] 0.187
Goligher’s prolapse score 2 [1.75-3] 2 [2-3] 3 [1-3] 0.897
Quality of life score 3.5 [3-4] 4 [3-4] 3 [3-4] 0.546

N (%), Mean £ SD, median (IQR)
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Table 2 Technical data All Coils only Coils + particles
N =38 N=19 N=19 P value
Number of arteries 31+£13 30+ 13 32+1.2 0.635
Number of coils used 6.9 £ 3.8 7.8 £43 59 + 3.1 0.180
Procedure duration (min) 81.4 £ 17 85 £ 17.1 78 £ 16.5 0.138
Total PDS (uGy m?) 20,967 + 19,181 23,397 + 25,398 18,536 4+ 9937 0.410
Technical success (%) 38 (100) 19 (100) 19 (100) 1
Minor symptoms (%) 6 (15.0) 0 (0) 6 (32) 0.01
Follow-up, months 6.5 [2-11.0] 5[2-9] 9 [2-11] 0.813
N (%), median (IQR), mean £+ SD
Fig. 1 Changes in clinical Bleeding score
score
2,00 p=0.187
.00
-2,00—
)
(=)}
<
]
<
O -4,004
-6.00—
-8,00
-10,00 T T
No particles Particles
Table 3 Change in clinical scores
Coils only Coils + particles
Before After Change P Before  After Change P

Paris bleeding severity score 7 [6—8] 40[1.75-71 —=3[-6;—1] <0001 7[6-8] 4[3-71 —-3[-4—-1] <0.001
Goligher’s prolapse score 2 [1.75-3] 2[2-3] 0 [0-0] 0.331 3[1-3]  2[1-3] 0 [0-0] 0.163
QOL 3.5 [34] 2 [1-2] —2[—-2;—-1] <0.001 3[34] 3[34] — 1[— 2-0] < 0.001

Median (IQR)
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Fig. 2 Hemorrhoidal
embolization in a 70-year-old
man under oral coagulant
treatment for mechanical mitral
valve and suffering of chronic
hemorrhoidal bleeding
responsible of anemia.

A Selective angiography of the
inferior mesenteric artery;
communication with the middle
rectal arteries coming from the
internal iliac network is noted
bilaterally (arrow).

B Embolization with eleven
coils until complete occlusion of
the superior rectal arteries. After
initial bleeding stop, the patient
is referred 1 year later for
bleeding recurrence. C Initial
angiography shows complete
embolization of the superior
rectal arteries. D Forceful
selective injection into the right
superior rectal artery shows a
remaining communication with
the middle rectal artery coming
from the internal iliac network
(arrow head). E Selective
angiography of the right middle
rectal artery (white arrow show
the tip of the microcatheter).

F Direct embolization of right
middle rectal artery via the
internal iliac network with
particles and coils until
complete occlusion
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(SD) before treatment to 60.2 £+ 4.4 ml/min/100 g (SD)
after treatment (p < 0.05).

We can assume that this difference in clinical success,
with a higher patient satisfaction rate in their study, may be
related to the longer period of follow-up in our group,
which may reveal more bleeding recurrence that were not
specified in his paper.

Also, this could be explained by the subjective nature of
symptom evaluation and the absence of use of specific
evaluation scale.

In addition, because he does not use a validated scale
allowing to evaluate in a reproducible manner, the severity
of bleeding and the overall clinical success may be per-
ceived as higher. The Paris score that our group has
developed is under final review and allows better com-
parison of techniques in the future.

In addition, last but not least, our study was not ran-
domized, and only matched-pairs analysis could be
performed.

These results, if confirmed in other setting, could seem
in relative contradiction to the current physiopathology
explanation of hemorrhoidal bleeding.

Indeed, disease development and hemorrhoidal bleeding
result partly from hyperplasia of the hemorrhoidal plexus, a
site of increased blood flow [1]. The goal of embolization
is, therefore, to reduce this excessive blood flow, to
decrease hyperplasia and bleeding.

The hemorrhoid plexus is also a site of arteriovenous
communication [9, 10]. More distal embolization would be
likely to close these arteriovenous communications more
effectively.

Then, one could suppose that the use of particles would
allow more distal embolization and thus improve clinical
results. It is still possible that going deeper in corpus
cavernosum recti with other embolic material (liquid
embolic) would bring better results. This is still to be
clinically tested.

In our study, all patient with grade 1 complications after
embolization (pain, bleeding) demonstrated clinical suc-
These complications, rapidly resolved after
embolization, may be a sign of more distal and perhaps
more effective embolization of the hemorrhoidal arteri-
ovenous communication as we had significantly more
grade 1 complications in the particles groups.

One area of potential progress, beyond change of
embolics, could be a better understanding of the middle
rectal artery.

CESS.

The hemorrhoid plexus is usually vascularized by the
superior rectal artery arising from the inferior mesenteric
artery. However, anatomical variants occur in some
patients, with the middle rectal artery, inconstant, arising
from the internal iliac artery, acting as the main artery
vascularizing the hemorrhoidal plexus.

We embolized the middle rectal artery in cases in which
this variant was identified directly by angiography, indeed
it is possible to find a hemorrhoidal plexus vascularized
principally by one or both middle rectal arteries and a low
intake of blood from the superior rectal artery in the
hemorrhoidal plexus.

Sun et al. [11] recently reported a clinical success rate of
91% without complications after the complete occlusion,
with coils, of the superior and middle rectal arteries when a
connection was found (a unilateral connection in 13.04%
and bilateral in 30.43% of patients). They recommended
angiography and embolization of both the superior and
middle rectal artery.

This is in accordance with our experience; we had three
cases of failure after a first embolization of the superior
rectal artery, and then embolization of the middle rectal
artery was clinically successful in two of these patients.
This suggests that distal and complete embolization of all
arteries vascularizing the hemorrhoids is needed to
improve the symptoms of patients.

We now recommend embolization of the middle rectal
artery in first intention if the main blood intake seems to be
coming from the middle rectal artery with a thin superior
rectal artery.

Finally, like all mini-invasive hemorrhoidal techniques,
embolization treats only internal hemorrhoidal disease.
Careful patient selection is therefore crucial to reduce
failure rates, regardless of the technique used.

To date, we do not have enough argument to recom-
mend hemorrhoidal embolization by particles and coils, as
we cannot demonstrate significant clinical benefit com-
pared to embolization by coils alone.

However, further investigation is needed in order to
conclude on the interest of particles in hemorrhoidal
embolization.

Conclusion

We report the outcomes of embolization with particles and
coils for hemorrhoidal bleeding.
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This technique was feasible, with a technical efficiency
of 100% and no major complications.

No significant difference was observed in the change in
clinical success between patients embolized with particles
and coils and those embolized with coils only, with an
overall clinical success rate of 66% (25/38).
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Appendix 1

See Table 4.

Table 4 Paris bleeding severity score (maximum worst since treat-
ment 9)

Frequency Never 0
< 1 per day or per saddle 1
> 1 per day or per saddle 2
Bleeding Never 0
At wiping =+ in underwear 1
In the toilet 2
Anemia Never 0
Iron deficiency without anemia 1
Without transfusion 2
With transfusion 3
Severity Little or no discomfort 0
Moderate discomfort 1
Frank or permanent discomfort 2
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Appendix 2

See Table 5.

Table 5 Goligher’s internal hemorrhoids classification

Grade 1 No protrusion

Grade 2 Protrusion with spontaneous reduction
Grade 3 Protrusion requiring manual reduction
Grade 4 Protrusion that cannot be reduced

Appendix 3

See Table 6.

Table 6 Quality of life score

No Mild Moderate Significant Permanent
discomfort discomfort discomfort  discomfort discomfort
1 2 3 4 5
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