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ABSTRACT

Objective: Hemoptysis refers to the discharge of blood,
which originates from the lungs or bronchial system
through the mouth. This study aimed to examine the im-
portance of the particle size used in patients undergoing
bronchial artery embolisation (BAE) regarding procedure
success and complications.

Materials and Methods: Data from patients who under-
went BAE using polyvinyl alcohol (PVA) particles were
collected retrospectively. Hemoptysis etiology and locali-
sation, lesion type, the size of the embolising agent used,
and postoperative complications were recorded. Thirty-
day follow-up results were evaluated.

Results: Fifty-six patients were included in the study. The
size of the PVA particles used was 300-500 microns in 30
patients (53.6%) and 500-700 microns in 26 patients
(46.4%). Bleeding completely stopped in 92.9% of the
cases within 30 days after the procedure. Procedure suc-
cess or complications did not significantly differ between
the patient groups in which 300-500 micron and 500-700
micron particles were used during BAE.

Conclusions: BAE is a safe, effective, and minimally
invasive method that can be performed repeatedly to treat
hemoptysis. This study showed that regardless of size,
PVA particles were effective and safe agents that could be
used during this procedure.

Keywords: Embolization, hemoptysis, particular agent

(0Y7

Amag: Hemoptizi pulmoner veya bronsiyal vaskiiler sis-
temden kaynaklanan kanin agizdan gelmesidir. Bu ¢alis-
manin amaci brongiyal arter embolizasyonu (BAE) yapilan
hastalarda kullanilan partikiil boyutunun iglem basgaris1 ve
komplikasyonlar agisindan 6nemini incelemekti.

Materyal ve Metot: Polivinil alkol partikiilleri (PVA)
kullanilarak BAE yapilan hastalarin verileri retrospektif
olarak toplanmigtir. Hemoptizi etiyolojisi, lokalizasyonu
ve lezyon tipi, kullanilan embolize edici ajan boyutu ve
postoperatif komplikasyonlar kaydedildi. 30 giinliik takip
sonuglari degerlendirildi.

Bulgular: Caligmaya 56 hasta dahile dildi. 30 hastada (%
53,6) 300-500 mikron, 26 hastada (%46,4) ise 500-700
mikron boyutlu partikiiler ajanlar kullanildi. Islem sonrasi
hastalarin %92,9'unda kanama durdu ve 30 giin icerisinde
tekrarlamadi. 300-500 mikron ile 500-700 mikron boyutlu
partikiil kullanilan hastalar karsilastirildiginda basarisi ve
komplikasyonlar agisindan anlamli farklilik saptanmadi.
Sonug: BAE, hemoptizi tedavisi i¢in tekrar tekrar yapila-
bilen giivenli, etkili ve minimal invaziv bir yontemdir.
PVA partikiillerinin BAE’nda kullanilabilecek etkin ve
giivenli bir ajan oldugu gosterildi.

Anahtar Kelimeler: Embolizasyon, hemoptizi, partikiiler
ajan
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INTRODUCTION

Hemoptysis refers to the expectoration of blood
from the respiratory system due to pulmonary or
tracheobronchial disorders, such as bronchiectasis,
respiratory tract infections, asthma, chronic obstruc-
tive pulmonary disease (COPD), and malignancy.'
Hemoptysis is classified as mild, moderate, and
massive based on the quantity of expectorated blood.
It is considered mild if 24-hour bleeding is less than
100 ml, moderate if 100-600 ml, and massive if
greater than 600 ml.” Bleeding often stops spontane-
ously with supportive treatment. However, especial-
ly in patients with massive bleeding, the escape of
blood elements into the respiratory tract may require
urgent intervention since it can cause asphyxia and
death.’

This study aimed to compare different particle sizes
utilised in bronchial artery embolisation (BAE) re-
garding their efficacy and potential complications.

MATERIALS AND METHODS

Ethics Committee Approval: The study was ap-
proved by the Ethics Committee of the Sakarya Uni-
versity Faculty of Medicine (Date: 02.02.2022, deci-
sion no: 102126 23) and performed by the Helsinki
Declaration.

Subjects: Fifty-six patients who underwent BAE at
our clinic due to hemoptysis from January 2019 to
January 2022 were included in the study. Patient
data were retrospectively screened from the hospi-
tal’s electronic system. Causes of hemoptysis, bleed-
ing sites, pathological vascular findings on digital
subtraction angiography, embolising agents used,
and postoperative complications were recorded. The
procedure was assumed to be technically successful
if pathological vascular findings disappeared after
embolisation. No recurrence of bleeding during the
30-day follow-up was considered clinical success.
During the embolisation process, the arteries from
which the bleeding was thought to originate were
catheterised using 5-Fr Cobra 2 or Simmons 1 diag-
nostic catheters (Terumo, Tokyo, Japan). Bronchial
arteries were carefully examined to detect possible

Table 1. Bleeding etiologies.

Etiology n (%)
Malignancy 18 (32.1)
COPD 14 (25)
Tuberculosis 12 (21.4)
Bronchiectasis 8 (14.3)
COVID-19 pneumonia 4(7.2)

COPD: chronic obstructive pulmonary disease; COVID-19:
Coronavirus disease 19.
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branches and critical collateral circulations. A 3-Fr
microcatheter (Renegade, Boston Scientific, USA)
was used to reach and embolise the more distal por-
tion. Polyvinyl alcohol (PVA) particles (Contour;
Boston Scientific, Cork, Ireland) were used as em-
bolising agents in all patients. Possible bleeding eti-
ologies and enlargement of bronchial arteries were
considered when determining the particle size
planned to be used. While small-sized particles were
preferred to ensure more distal penetration in pa-
tients bleeding due to malignant lesions, large-sized
particles were preferred in patients with tortuous
bronchial arteries. Upon the disappearance of the
pathological vascularisation and findings, the proce-
dure was deemed successful and subsequently termi-
nated.

Statistical Analysis: MedCalc (version 12, Ostend,
Belgium) was used for statistical analyses. Descrip-
tive statistics are presented as median (minimum-
maximum) and mean = standard deviation values.
Categorical variables were expressed as frequencies
and percentages. The Fisher, Pearson chi-square, and
Yates’ corrected Pearson chi-square tests were used
to compare categorical variables. The independent-
sample t-test was used to compare continuous varia-
bles with a normal distribution according to the Kol-
mogorov-Smirnov test. In contrast, the Mann-
Whitney U test was used for data that did not com-
ply with a normal distribution. A p-value of <0.05
was considered statistically significant.

RESULTS

A total of 56 patients were included in the study.
Forty-four patients were male (78.6%), and 12
(21.4%) were female. The mean hemoglobin value
was 11.4 £1.8 g/dL. The mean platelet count was
271481K/ul. The mean international normalised
ratio (INR) was 1.240.12. The etiology of bleeding
was evaluated as malignancy in 18 patients (32.1%),
COPD in 14 (25%), tuberculosis in 12 patients
(21.4%), bronchiectasis in eight patients (14.3%),
and COVID-19 pneumonia in four (7.2%) (Table 1).
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The right bronchial artery was embolised in 26 pa-
tients (46.4%), the left bronchial artery in 24 patients
(42.9%), and both bronchial arteries in six patients
(10.7%). The PVA particles used as an embolising
agent were 300-500 or 500-700 microns in size
(Contour; Boston Scientific, Cork, Ireland). PVA
particles of 300-500 microns in size were used in 30
patients (53.6%), and 500-700 micron PV A particles
were employed in 26 patients (46.4%). The success
criterion of the procedure was accepted as the ab-
sence of hemoptysis recurrence.

The procedure successfully stopped bleeding in 52
(92.9%) patients (Figure 1). Hemoptysis persisted
following embolisation in the remaining four (7.1%)
patients. Patients whose bleeding did not stop or
recurred within 24 hours were defined as recurrent
bleeding. Embolisation was repeated in three of
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these patients, and it was observed that the bleeding
was from a different artery. The bleeding stopped
after the second embolisation. One patient died due
to systemic reasons, while the second procedure was
being planned.

The most common complication after the procedure
was chest pain, which developed in nine (16%) pa-
tients. This complication was relieved with support-
ive medical treatment. No significant difference was
detected between the 300-500 micron and 500-700
micron PV A particle groups regarding pain develop-
ment.

There were no significant differences between the
300-500 micron and 500-700 micron PVA particle
groups concerning age, gender, hemoglobin value,
platelet count, INR, procedure success, or complica-
tions (Table 2).

Figure 1. Increased vascularity originates from the right bronchial artery due to the tumor (A). Increased vas-

cularity disappeared after a successful embolisation (B).

Table 2. Comparison of 300-500 micron and 500-700 micron particle groups.

300-500 micron

500-700 micron P

Age 61.4 60.7
Gender, (M/F) 2377 21/5
Hemoglobin, (g/dL) 11.6 11.2
Platelet count, (K/uL) 277 264
INR 1.29 1.23
Procedure success 93.3% 92.3%

0.847
0.752
0.705
0.574
0.935
0.644

M: male; F: female; INR: International normalised ratio.

DISCUSSION AND CONCLUSION

Hemoptysis is the expectoration of blood originating
from the pulmonary or bronchial vascular system.*’
Malignancies and COPD were prominent in the
bleeding etiology of the patients included in our
study.

Transarterial embolisation plays a crucial role in
intervening in bleeding that does not stop with sup-
portive treatment. Despite several variations, there
are generally two main bronchial arteries, one on the
right and two on the left.®”

Various agents can be used for embolisation, with
the most commonly utilised materials being PVA
particles, shaped microspheric particles, absorbable
gelatin sponges, N-Butyl 2-Cyanoacrylate (Glue),
liquid embolising agents, and coils. The choice of
material depends on the clinician’s experience and
the etiology of the bleeding.*'® As shown in the
studies, there is no relationship between the selected
embolisation material and the procedure's success.

Unlike PVA, shaped microspheric particles are
smaller in diameter and tend to accumulate less in
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the catheter due to their uniform structure. There-
fore, for safe embolisation, microspheric particles
that are larger should be selected compared to PVA
particles."!

In our study, we aimed to evaluate whether there is a
relationship between the selected particle sizes and
procedure success and complications. In the study
conducted by Nilpatrewar et al.,'? the overall success
rate of the procedure was 88%. In the study conduct-
ed by Soylu et al.,"”* bleeding stopped entirely in
94.2% of the cases in the first 30 days after the pro-
cedures. Our study determined that bleeding stopped
after embolisation in 52 of 56 patients (92.8%),
which is compatible with the literature. Furthermore,
when evaluating the procedure outcomes, we detect-
ed no significant difference in procedure success
between the cases where BAE was performed using
300-500 micron and 500-700 micron PV A particles.

The most common complications of BAE are groin
hematoma, chest pain, and focal neurological defi-
cits. The study by Panda et al.'"* shows us a rate of
major complications remained negligible and stable
over time with a median incidence of 0.1% (0%—
6.6%), and the other study conducted by Tom et al."
shows us major complications less than 1%. In our
study, there were no major complications. Nine
(16%) patients developed chest pain, which was
relieved with short-term analgesic support, and these
patients were discharged without any symptoms.
There was no difference in the rate of patients with
chest pain according to the PV A particle size.

In conclusion, BAE stands out as a very effective
treatment method with low complications and high
clinical success rates in the treatment of hemoptysis.
This study showed that regardless of size, PVA par-
ticles were effective agents for embolisation. How-
ever, the lack of long-term follow-up results can be
considered a study limitation.
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