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ABSTRACT

Objective: Benign prostatic hyperplasia (BPH) affects patients’ quality of life negatively. We aimed to examine the results of prostate artery 
embolization (PAE) treatment for BPH in the elderly patients with high comorbidity. 
Materials and Methods: In the present study, we evaluated the patients with lower urinary tract symptoms (LUTS) due to BPH and applied 
endovascular embolization treatment, who were admitted to our hospital radiology department, between February 2017 and February 2019. 
Patients with a high risk for surgical operation with an American Society of Anesthesiologists (ASA) score of 3 or above, International Prostate 
Symptom Score (IPSS) >20 and MR (Magnetic Resonance) prostate volume (PV)>70 cm3 were included in this study. In addition, maximum 
flow rate Qmaximum (Qmax), MRI PV and IPSS values were recorded in all patients in our clinic before PAE, and the 12th months after PAE.
Results: In our study, 15 patients, who had a history of transurethral resection (TUR), and 57-82 years old (mean 73.8), participated. PAE 
treatment was administered to the patients who were admitted to our hospital with the diagnosis of BPH in patient high comorbidity, LUTS 
and high risk for open prostatectomy. In our series, Qmax, IPSS, MRI and digital subtraction angiography (DSA) findings were presented. The 
findings showed that pre-PAE and post-PAE at 12th month, IPSS value 25,13±1,92 and 11,4±6,51 (p=0,001), Qmax; 7,61±3,19 and 16,51±9,56 
(p=0,001), MRPV; 135,47±76,48 and 83,27±43,53 (p=0,001) and also all parameters were statistically significant.
Conclusion: PAE is a novel treatment modality which is increasingly being used in patients with BPH, and it is an important and effective 
treatment option since it is much less invasive compared to open surgery, does not require hospitalization after the procedure.
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ÖZ

Amaç: Benign prostat hiperplazisi (BPH) yaşam kaltisini olumsuz etkileyen bir durumdur. Çalışmamızda BPH tanılı ve komorbitesi yüksek yaşlı 
hastalarda Prostat arter embolizasyonu tedavisinin sonuçlarını gözden geçirmeyi amaçladık.
Yöntem: Şubat 2017-Şubat 2019 tarihleri arasında hastanemize Benign Prostat Hiperplazisine (BPH) bağlı alt üriner sistem semptomları 
(AÜSS) nedeniyle başvurup prostat arter embolizasyon (PAE) tedavi işlemi uygulanan hastaları retrospektif olarak inceledik. Çalışmaya 
Amerikan Anestezistler Derneği (ASA) skoru 3 ve üzerinde olan cerrahi operasyon açısından yüksek riskli, Uluslararası Prostat Semptom Skoru 
(IPSS) >20, MR (Manyetik Rezonans) ile prostat volümü (PV) >70 cm3 olan hastalar dahil edildi. Bunun dışında hastalarda PAE öncesi ve PAE 
sonrası 12. ayda, maksimum akım hızı Qmaksimum (Qmaks), MRG PV ile IPSS değerleri kaydedildi.
Bulgular: Çalışmamızda komorbitesi yüksek, alt üriner sistem semptomları devam eden ve açık prostatektomi için yüksek riskli 57-82 yaş arası 
(ort. 73,8) daha önce bir tanesi transüretral rezeksiyon (TUR) operasyonu geçirmiş olmak üzere toplam on beş hastaya prostat arter 
embolizasyon (PAE) işlemi yapıldı. Serimizde hastaların Qmaks, İPSS, MR ve dijital subtraksiyon anjiyografi (DSA) bulguları sunulmuştur. PAE 
öncesi ve 12. ayda total IPSS sırasıyla 25,13±1,92 ve 11,4±6,51 (p=0,001), Qmaks; 7,61±3,19 ve 16,51±9,56 (p=0,001), MRPV; 135,47±76,48 
ve 83,27±43,53 (p=0,001) olup değerleri kayıt altına alındı.
Sonuç: PAE BPH olan hastalarda giderek artar sıklıkta kullanılmakta olan yeni bir tedavi yöntemi olup özellikle komorbiditesi yüksek grupda 
TUR ile açık cerrahiye göre çok daha az invaziv olması, işlem sonrası hastanede yatış gerektirmemesi ve basit sedasyon ya da lokal anestezi 
altında yapılabilir olması ile önemli alternatif bir seçenektir.
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INTRODUCTION
 
In the high comorbidity patient group, endovascular 
embolization is a significant alternative life-saving 
treatment method. Benign prostatic hyperplasia 
(BPH) is a condition that occurs with advancing age. 
Although BPH does not pose a vital threat, it reduces 
the quality of life of the patient due to the symptoms 
patients encountered. Lower urinary tract complaints 
(LUTS) occur because of many reasons and one of the 
most common and most important causes is BPH. 
BPH-related LUTS occur as storage and micturition 
complaints. The complaints regarding LUTS are 
defined frequency, urgency, nocturia, straining, weak 
stream, intermittency, hesitancy and incomplete 
emptying. These BPH-related complaints occur in 
approximately 30% of men older than 65 years of age, 
which are due to increased prostate volume and 
increased prostatic smooth muscle tone or bladder 
neck failure in theory. The aim of the treatment is to 
prevent complications due to BPH and to improve the 
quality of life of the patient. Although medical 
treatment is beneficial to many patients, transurethral 
resection (TUR) is the gold standard treatment for 
BPH in patients. In TUR, prostate volume is important 
and it has been shown to be effective in prostates 
between 30 and 80 cm3 and open prostatectomy is 
preferred in larger prostates. However, especially in 
open prostatectomy, TUR and other treatment 
methods carry serious risks in patients with high 
comorbidity (1). PAE, which is a minimally invasive 
method, can be performed by intravenous sedation 
or local anesthesia. Many studies have shown that 
PAE is becoming an important option in reducing 
prostate gland volume by relieving lower urinary tract 
symptoms and improving the quality of life of patients 
(2, 3). BPH affects patients’ quality of life negatively. In 
the high comorbidity patient group, PAE is an 
important alternative treatment method by 
experienced interventional radiologists angiography-
guided. 

MATERIALS AND METHODS

We obtained informed consent forms from all 
patients for the PAE procedure. Before the procedure, 
IPSS system scoring was used in all patients 
worldwide. IPSS is an evaluation method that helps 
to find out the degree of obstruction based on the 

complaints of the prostate enlargement, gives 
healthy results, especially in moderate and severe 
obstructions in scientific studies. Score and 
symptoms are evaluated as mild in 0-7, moderate in 
8-19, and severe in 20-35.

In this study, patients with high risk for surgical 
operation with an American Society of 
Anesthesiologists (ASA) score of 3 or above, 
International Prostate Symptom Score (IPSS) >20 and  
MR (Magnetic Resonance) prostate volume (PV)>70 
cm3 were included. 

Figure 1. Digital subtraction angiography showing (a) Origin of 
the prostate artery (PA) from the internal pudendal artery, (b) 
Selective probing and visualization of the distal prostate artery 
with contrast enhancement of the prostate parenchyma and last 
image (c) after successful embolization of the prostate artery. 

(a)

(b)

(c)
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MRI was performed using a 3-Tesla whole-body MRI 
(Siemens Verio, Malvern, PA, U.S.) and a pelvic 
phased-array surface coil. T2-weighted images were 
obtained in the axial, sagittal, and coronal planes. 
MRI features of the included patients, their prostate 
MRI reads-pirads scores 1 and 2, their volume was 
measured-ellipsoid formula (height × width × length 
× π/6) and who processed this data with two 
radiologist ten years of experience.

All patient received medical treatment (alpha-2 
blockers) prior to PAE. All the patients underwent 
prostate biopsy before the procedure and negative 
ones were included in this study. Patients with 
neurogenic bladder disorders or elevated creatinine 
levels and patients who were malignant as a result of 
transrectal ultrasound guided prostate biopsy were 
excluded from this study. In addition, maximum flow 
rate Qmaximum (Qmax), MRI PV, IPSS values and 
digital subtraction angiography (DSA) images were 
reviewed from the patient file, computer registry 
system and imaging archives retrospectively. They 
were recorded in all patients in our clinic before PAE, 
in 12th months after PAE. 

Presence of urine specimens and cultures and 
accompanying infection were excluded in patients 
using chronic catheters. All patients were 
administered 500 mg ciprofloxacin, non-steroidal 
anti-inflammatory drug and proton pump inhibitor 
on the day before the procedure. Foley catheter was 
inserted in all patients before the procedure, and the 
foley catheter was filled with 3/4 iodine contrast 
material and 1/4 saline solution. In addition, IV 
hydration was applied during procedure to ensure 
the elimination for a contrast agent. 

Afterwards UAE procedures were performed under 
fluoroscopic (Allura FD 20/20, PhilipsMedicalSystem, 
Best, Netherlands) in the interventional treatment 
unit of our hospital. An ultrasound-guided 5 Fr 
arterial sheath was placed on the right CFA in the 
procedure. Subsequently, the diagnostic catheter 
was selectively catheterized left internal iliac artery 
by using the cobra catheter (5 Fr) [Cordis, Corporation, 
Bridgewater, NJ, USA]. And then diagnostic catheter 
was selectively catheterized right internal iliac artery 
by using the simmon 1 cathater (5 Fr) [Cordis, 
Corporation, Bridgewater, NJ, USA]. Subsequently, 
super selectively catheterized bilateral prostate 
artery artery by using the a high-flow microcatheter. 
Particle embolization was performed with 100-300 
micron and 300-500 micron particles. In the control 
angiographies; we performed complete embolization 
was achieved after embolization (Figure 1). There 
were no complications associated with endovascular 
procedure.

Immediately after the procedure, the foley catheter 
was removed and all patients were administered 
peroral 500 mg ciprofloxacin, non-steroid anti-
inflammatory drug and proton pump inhibitor twice 
daily for 10 days. 

STATISTICAL ANALYSIS
Frequency and percentage values   were given for 
categorical variables. Mean, standard deviation, 
median, minimum and maximum values   were given 

Figure 2. In this case, T2-weighted pelvic MRI in sagittal and 
coronal views before (a, b) and after (c, d ) PAE. Note the 
significant volumetric reduction of the prostatic central gland. 
T1-weighted contrast axial image (e) with left infarcted areas in 
the central gland after PAE (White arrow).

(a) (b) (c) (d)

(e)
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for continuous variables. The normal distribution of 
continuous variables was tested by the Kolmogorov 
Smirnov test. Mann-Whitney U test was used for 
comparison of two independent groups and Kruskal-
Wallis H test was used for comparisons of more than 
two groups. Independent variables that could not 
show normal distribution, Wilcox’s sign rank test was 
used for comparisons between two groups. A value 
of p<0.05 was considered statistically significant. 
Statistical analyses of the data obtained in the study 
were performed using NCSS 11 software (Number 
Cruncher Statistical System, 2017 Statistical 
Software).

RESULTS

In our study, a total of 15 patients involved, who 
were 57-82 years old (mean 73.8) and had a history 
of TUR. PAE treatment was performed on the 
patients who were admitted to our hospital with the 
diagnosis of BPH, high comorbidity, lower urinary 
tract symptoms and high risk for open prostatectomy. 
In our series, Qmax, IPSS, MRI and digital subtraction 
angiography (DSA) findings were presented. The 
findings showed that pre- PAE and post-PAE at 12th 
month, IPSS value 25,13±1,92 and 11,4±6,51 
(p=0,001), Qmax; 7,61±3,19 and 16,51±9,56 
(p=0,001), MRPV; 135,47±76,48 and 83,27±43,53 
(p=0,001) and all parameters were statistically 
significant. MRI (p = 0.001, p <0.05), according to the 

pre-median post-value, Qmax (p = 0.001, p <0.05) 
according to the pre-median value of the post-
median value, IPSS (p = 0.001, p <0, 05) pre-median 
value was significantly higher than post-median 
value. (Table 1) Embolization was performed 
unilaterally due to intense atherosclerotic causes in 
two patients and cardiac reasons developed during 
angiography in one patient. The other 12 patients 
underwent successful PAE procedure bilaterally. 
Twelve patients (12/15, %80) were discharged on 
the same day following bed rest with significant 
reduction in urinary retention. Two patients could be 
discharged 1 week later due to cardiac extra 
problems during the procedure and one patient 
developed urosepsis. All patients underwent clinical 
examination both before and 3, 6, 12 months after 
PAE. The average follow-up period for all the patients 
was 20 months (14-26). BPH is a long process to treat 
and follow up with possible rebounds and our follow 
up plans, ultrasonography in the methods section.

DISCUSSION

BPH is seen with increasing frequency in men with 
age. BPH is detected in more than 90% of men over 
80 years of age and causing LUTS in more than 50% 
of these patients. Medical treatment and minimally 
invasive surgical techniques have become more 
prominent in the treatment of BPH with increasing 
life expectancy worldwide. Currently, TUR is the gold 
standard treatment for BPH of the prostate gland 
and if the prostate volume exceeds 80 cm3, choice 
open prostatectomy for treatment. However, as in 
our series, other treatments, especially open 
prostatectomy, have serious risks for patients with 
high comorbidity. Especially minimally invasive 
treatments, such as PAE on the positive effects of 
LUTS, it has been increasingly used due to the better 
quality of life of patients compared to TUR and 
prostatectomy treatment.

PAE as an alternative treatment option for BPH and 
it was first described in detail by DeMeritt et al(4). PAE 
requires minimal anesthesia, and patients can return 
to their daily lives in a day or several days similar to 
other minimally invasive treatment methods, which 
makes us more advantageous and advantageous 
than the surgical methods in patients with additional 
comorbidities (4, 5). However, PAE should be performed 

Table 1.

Pre PAE Post PAE

(n) 
Mean+Standart 

Deviation 
Med. (Min.-

Max.)

(n) 
Mean+Standart 

Deviation 
Med. (Min.-

Max.)

p

MRG
(n=15) 

135,47±76,48 
93- (55-345)

(n=15) 
83,27±43,53 
80- (35-175)

0,001

QMAX
(n=15) 

7,61±3,19 
6,6- (5-17)

(n=15) 
16,51±9,56 

12- (8,8-39,9)
0,001

İPSS
(n=15) 

25,13±1,92 
24- (23-29)

(n=15) 
11,4±6,51 
12- (3-19)

0,001

Wilcoxon sign 
sorts test
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by experienced vascular interventional radiologists 
because of secondary changes in atherosclerosis in 
these elderly patients. The aim with PAE is to prevent 
the blood supply of the central and peripheral 
sections by occluding the small precapillary arterioles 
that feed the prostate gland using the ideal sized 
embolizing agent (6). Embolic agents used today; 
Non-spheric polyvinyl alcohol (PVA) particles, 
trisacryl gelatin microspheres and Embozene 
microspheres have been shown to be successful and 
safe in reducing prostate gland and LUTS.(7) In an 
animal experiment study on dogs using Embosphere 
microspheres, 300-500 µm and 500-700 µm particles 
were shown to cause more parenchymal destruction 
based on MRI results. (8) In another series, we 
published mid-term results by comparing 50 and 100 
particles with other 300-500 µm trisacryl 
microspheres, they found no statistically significant 
difference in clinical and urodynamic results 
compared in prostates> 80 g. (9, 10, 11).
 
Although all these studies show that there is no 
consensus on the particle size in the literature, when 
the sizes in the range of 100-300 micron and 300-
500 micron particles are used as in our series, the 
distribution of the particles is homogeneous (12, 13). In 
addition, off-target embolization should be carefully 
avoided by preserving the vesical, rectal and penile 
artery branches during the procedure.

Using 300-500 µm trisacryl microspheres, Carnevale 
et al. (14) showed that PV decreased more in PAE and 
there was no significant difference between PAE and 
TUR in the decrease of IPSS score in both TUR and 
PAE, but TUR was more effective for Qmax values in 
a study. In another study, 11 patients with BPH-
induced urinary retention after PAE had a 2.8-point 
decrease in IPSS (p = 0.04) as a result of one-year 
follow-up in one study, and Qmax from 4.2 to 10.8 ml 
/ sec. (p = 0.009). (15) In a study, 22 patients with 
TURP and prostatectomy could not be performed 
mean comorbidity of 73.86 ± 6.25 years, total PSA, 
Qmax, TPV, IPSS and TPV were evaluated and the 
positive effect of PAE on these parameters was 
emphasized. (16) In our study, patients with high 
comorbidity, lower urinary tract symptoms and high 
risk of operation for open prostatectomy and TURP 
were included. Carnavale et al. (14) compared PAE 
with TURP and the technique developed by him, and 

a statistically significant improvement in IPSS score, 
prostate volume, and Qmax were detected in all 
three groups. However, while the improvement in 
Qmax and the decrease in prostate volume were 
higher in the TURP group, IPSS scores were lower in 
the TURP and PAE group developed by the technique 
than the original PAE group. However, the need for 
spinal anesthesia and hospitalization for TURP and 
more side effects should be kept in mind. Open 
prostatectomy is the gold standard treatment 
method for prostates with a volume greater than 80 
cm3, but the rate of surgical complications increases, 
especially as the prostate volume increases (17, 18). 
However, there is currently no upper limit for 
prostate volume in the treatment of PAE. (9, 19) 

Moreover, because of the high morbidity rate of 
open prostatectomy, causing a high amount of 
bleeding during surgery and a new less invasive 
method, PAE has come to the for requiring intensive 
care after the procedure. In another studies, PAE is a 
safe and minimally invasive method to treatment of 
BPH in patients (20, 21, 22).

PAE is not an obstacle to surgery and patients with 
no significant response to urodynamic parameters 
after PAE devastate the prostate gland and thus 
minimizing the bleeding complication during the 
surgery. Although PAE is a technically difficult 
procedure, it has been applied to thousands of 
patients in the world as of 2019. An important 
limitation of our study was the small number of 
patients, and the most important reason for this was 
that urology clinics approach this minimally invasive 
method with caution due to the low awareness of 
PAE method and its efficacy in our country. As in our 
series, it is a safe and effective treatment method, 
but if it is applied by experienced centers because of 
difficulties due to atherosclerosis and variations in 
pelvic vascular anatomy in elderly patients. PAE is a 
novel treatment modality which is increasingly being 
used in patients with BPH, and it is an important and 
effective treatment option since it is much less 
invasive compared to open surgery, does not require 
hospitalization after the procedure.
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