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ABSTRACT
Objective: The prevalence of benign prostatic hyperplasia (BPH) will increase after the age of 40 years, with an occurrence of 8–60% at age 90 years. The pres-
ence of comorbid illnesses became the main reason for the selection of minimally invasive surgical techniques for the treatment of BPH. The aim of this study 
was to investigate the efficacy of bipolar radiofrequency (BRF) thermotherapy of refractory urinary retention secondary to BPH in patients with comorbidities.

Materials and Methods: Between May 2017 and September 2019, the BRF thermotherapy system was used in 13 patients with permanent urethral catheter 
requiring surgical treatment for BPH, who either could not undergo surgery due to their comorbidities. The outcomes of patients were retrospectively ana-
lyzed. The mean age of patients was 79.92±6.38 years (67–90). The mean prostate volume and prostatic urethra length of patients was 62.92±11 ml (43–80) 
and 31.38±11.02 (23–40) mm, respectively. The mean follow-up was 10.69 months.

Results: A total of 13 patients were evaluated for success of treatment in eliminating the need for a permanent urinary catheter. Only one patient no longer re-
quired urinary catheter (0.76%). Two patients with unsuccessful treatment had transurethral resection of the prostate. One patient required blood transfusion 
due to severe hematuria 6 months after surgery. The other patients with unsuccessful BRF thermotherapy were monitored with permanent urethral catheter 
for refractory urinary retention. 

Conclusion: BRF thermotherapy is an alternative treatment modality for the patients with a high anesthesia risk. However, the level of efficacy of this tech-
nique for patients with refractory urinary retention due to BPH should be evaluated with high number of cases.
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INTRODUCTION
Benign prostatic hyperplasia (BPH) is one of the most frequent 
uropathologies in older men from 40 years of age. It has been 
shown, especially in patients with older age, to be a major 
cause of compromised quality of life. In this group of patients, 
complications such as renal failure, infectious situations, and 
traps associated with nocturia are common observed in ad-
dition to e lower urinary tract symptoms secondary to BPH.[1]

The European Association of Urology recommends surgical 
treatment for benign prostatic enlargement in patients with 
BPH, if medical treatment is ineffective or in situations with 

the presence of hematuria, urinary tract infection, bladder 
stones, renal failure, or chronic urinary retention related to 
BPH.[2] Despite of this recommendation, a group of patients 
is not suitable for surgical treatment due to high anesthesia 
risks linked to cardiac, respiratory, and neurologic problems. 
Therefore, researchers seek minimally invasive treatment 
options for these patients who do not have another alterna-
tive for being catheterized permanently.

The different methods of minimal invasive surgery includ-
ing transurethral microwave therapy, transurethral nee-
dle ablation, convective radiofrequency (RF), water vapor 
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thermal therapy (Rezum), and bipolar RF thermotherapy 
used in the treatment of patients with BPH (EAU Guide-
line). RF thermal energy technology produces heat energy 
applied within the prostatic tissue without carbonization 
or drying of tissue while preserving the prostatic urethra.
[3] This energy triggers programmed cell death in prostatic 
tissue causing a reduction in prostatic tissue size, reduc-
ing, or treating prostatic symptoms. The aim of this study is 
to evaluate the efficacy of bipolar RF (BRF) thermotherapy 
which may be applied with local anesthesia among patients 
with permanent urethral catheter secondary BPH at high 
risk for invasive treatment.

MATERIALS and METHODS
The Local Ethics Committee provided approval for the study 
(IRB number: KAEK/2022.05.122). All patients participating 
in the study signed informed consent forms. This retrospec-
tive study included 13 male patients with permanent urethral 
catheter due chronic urinary retention secondary to BPH. 
These patients underwent transurethral BRF thermotherapy 
between May 2017 and September 2019. Because the patients 
is at high risk for invasive surgery under general anesthesia 
due the high comorbidity rate, catheter withdrawal after al-
pha-blocker treatment was attempted at least once before 
the operation, and those who were unable to urinate spon-
taneously were included in the study. Transabdominal ultra-
sonography was performed to measure the prostate volume, 
prostatic urethral length, and residual urine volume.

All patients were evaluated with digital rectal examination 
and prostate specific antigen, urine culture. Patients with 

acute urinary tract infection, positive urinary culture, pros-
tate cancer, urethral stricture, neurogenic voiding dysfunc-
tion, prostate volume larger than 80 cm3 or smaller than 20 
cm3, intravesical prostatic protrusion,[4] and bladder stones 
were excluded from the study. In addition, patients with a 
urethral length greater than 50 mm and <23 mm were 
not included in the study. The limitation of urethral length 
is important because the functional part of the applicator 
is between this this range. A special 16 Fr Foley applicator 
catheter with 6-ring electrode and feedback from the pros-
tatic urethra from 3 heat sensors was used for comput-
er-controlled RF energy (Fig. 1a). All patients had 48–53 C 
RF thermotherapy applied to transurethral prostatic tissue 
for a hour. They were followed for 3 days with a permanent 
urethral catheter. Those developing urinary retention were 
monitored with a permanent catheter for 1 week more. Those 
with unsuccessful procedure were monitored with monthly 
permanent urethral catheter.

RESULTS
A total of 13 patients were evaluated for success of treat-
ment in eliminating the need for a permanent urinary cath-
eter. The mean age of patients was 79.92±6.38 (67–90) years, 
mean prostate volume was 62.92±11.01 (43–80) ml, and the 
mean prostatic urethra length was 31.38±6.02 (23-40) mm 
(Fig. 1b and Table 1). The mean follow-up of patients was 
10.69±4.04 (3–15) months.

All operations performed under local anesthesia and with 
analgesic support. No intraoperative systemic complica-
tions were recorded during the procedure. The mean op-

(a) (b)

Figure 1. (a) Prostate volume and prostatic urethra length with transabdominal USG. 
(b) Special 16 fr Foley applicator catheter containing 6 ring electrode

USG: Ultrasonografi
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eration time was 80±2.35 min. Only one patient no lon-
ger required urinary catheter (0.76%). Two patients with 
unsuccessful treatment had transurethral resection of the 
prostate (TURP). One patient required blood transfusion 
due to severe hematuria 6 months after surgery. One pa-
tient who died could not complete the follow-up period. 
The other patients with unsuccessful BRF thermotherapy 
were monitored with permanent urethral catheter for re-
fractory urinary retention.

DISCUSSION
Non-neurogenic urinary retention secondary to BPH is a 
health problem causing significant morbidity such as chronic 
renal failure, urinary system infection, and hydronephrosis.
[5] Management of patients in this situation with high risk for 
surgical procedures includes the use of permanent urethral 
catheters. In this patient group, urinating without permanent 
urethral catheter is evaluated as successful treatment.[5]

In this study, the evaluation of the success in this patient 
group is urination without urethral catheter and accept-
able postvoiding residue. However, only one patient could 
urinate spontaneously. The standard method for invasive 
treatment of BHP is TURP.[6] Although the effect of RF ther-
motherapy method for BPH treatment begins later after 
procedure, it is shown to be an alternative modality to phar-
macologic treatment due to more permanent and lower 
side effect rates.[7] The patients with surgical risk and high 
ASA score is more appropriate for this procedure, because 
it can be performed under local anesthesia. Therefore, it 
may be shown to be an alternative to TURP for patients who 
are not suitable for more invasive treatment modalities.[7] 
In this study, there is not an alternative treatment for 13 
patients who could not have anesthesia had a chronic cath-
eter due to chronic urinary retention.

In the literature, countless studies have been presented 
about the success, efficacy, and cost of the most effective 
and standard invasive method of TURP. Studies compar-

ing RF thermotherapy with TURP found that the treatment 
costs were 2489 dollars for RF thermotherapy and 4821 
dollars for TURP.[8]

In the 6 month period after treatment, the chance of devel-
oping LUTS again was 0.3% for RF thermotherapy and 0.9% 
for TURP.[9,10] The rate of incontinence was 0.01% for RF 
thermotherapy and 2% with TUR.[8,11] The percentage erec-
tile dysfunction was 0.01% with RF thermotherapy and 1% 
with TURP.[8,12,13] After treatment, stricture, contracture, or 
stenosis occurred in 0.01% of patients for RF thermothera-
py and 4% for TURP.[8,11,14] Within 2 years, the rate of the de-
velopment of acute urinary retention was 0.2% for RF ther-
motherapy and 1.7% for TURP.[8,11,13] The rate of urinary tract 
infection was 5% in RF thermotherapy and 12% in TURP.
[8,11,13] A study investigating the presence of gross hematu-
ria reported a rate of 8.8%. In this study, gross hematuria 
requiring transfusion developed in one patient 6 months 
later. Studies show that the efficacy of RF thermotherapy is 
lower compared to TURP, while it is better in terms of cost 
and side effects compared to TURP. From another aspect, 
application of RF thermotherapy in an office environment, 
discharge on the same day, and lack of hemorrhage prob-
lems are superior to TURP.

CONCLUSION
BRF thermotherapy is an alternative treatment modality for 
the patients that have been catheterized due to chronic uri-
nary retention, because it can be performed under local an-
esthesia. However, the level of efficacy of this technique for 
patients with refractory urinary retention due to BPH should 
be evaluated with high number of cases.
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Table 1. Demographic and clinical data

 N Min Max Mean SD

Age 13 67 90 79.92 6.383

Follow-up (Months) 13 3 15 10.69 4.049

PV 13 43 80 62.92 11.019

Length 13 23 40 31.38 6.021

Valid N (list wise) 13

Min: Minimum; Max: Maximum; SD: Standard deviation
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