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Original Article

Objectives: The objective is to assess urologists’ awareness of and compliance with available minimally 
invasive devices (MIDs) for the management of benign prostate hyperplasia (BPH).
Methods: An online Internet-based survey was sent to urologists through E-mail. Baseline characteristics 
included age, location and duration of practice, and number of prostatectomies performed in the previous 
12 months. Awareness is based on the surgeons’ opinions about their advantages and drawbacks.
Results: A total of 308 participants responded to the survey; 87.0% were most aware of Rezūm, followed 
by Urolift (59.1%), Aquablation (33.1%), and combined temporary implantable nitinol device (iTIND), and 
Zenflow (17%). In the past 12 months, 84.1% used MIDs in their practice. A total of 47.1% of respondents 
believe that these devices have comparable outcomes with the traditional interventions, 52.9% are unsure 
of their long‑term benefits, and 71% feel that it is too early to judge. Forty‑three percent believe that these 
devices are reserved only for high-risk patients, and 52% recommend that they should be available in their 
centers. Most respondents (90.9%) prefer Rezūm, Urolift (28.2%), and Aquablation (12.6%) because they are 
less invasive, less time-consuming, and have few complications. Interestingly, 59% recommend MIDs to 
their family members.
Conclusions: Most respondents are more aware of Rezūm, Urolift, and Aquablation than iTIND and Zenflow. 
In addition, most respondents agree that these MIDs and traditional prostate interventions have comparable 
outcomes despite the former lacking long-term outcome assessment. High cost and no long-term data may 
influence the widespread acceptance of these MIDs.
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INTRODUCTION

Bothersome lower urinary tract symptoms (LUTS) 
secondary to benign prostatic hyperplasia (BPH) are a 
common urologic condition among elderly men, with 
a prevalence of  approximately 80% in men in their 
90s.[1] Most patients for whom medical therapy for 
LUTS failed are offered alternative treatment options, 
ranging from minimally invasive procedures to open 
prostatectomy. However, most traditional surgical 
techniques may be associated with significant complications, 
including retrograde ejaculation in 65%–75% of  patients, 
erectile dysfunction, and transient or permanent urine 
incontinence.[2]

Several new minimally invasive devices (MIDs) have been 
introduced to achieve comparable functional outcomes and 
preserve sexual function. These MIDs include water steam 
injection devices (Rezūm), mechanical devices (prostatic 
urethral lift), prostatic tissue fractionation (Aquablation), 
Zenflow spring devices, and temporary implantable nitinol 
devices (iTINDs).[3]

These devices are commonly used in an in‑office or 
outpatient setting and typically require a short recovery 
time as there is no need for general or prolonged anesthesia, 
and the morbidity rate is low as the risk of  adverse events 
is lower than that of  invasive interventions.[4] Some 
practitioners believe that Rezūm, Urolift, and iTIND are 
superior to transurethral resection of  the prostate (TURP) 
in terms of  feasibility as day surgery, less blood loss, faster 
recovery, lower incontinence rate, shorter catheterization 
time, and less ejaculatory dysfunction.[4,5] However, 
others believe that these MIDs are potentially inferior 
to traditional procedures for BPH and would be most 
appropriate for patients who would like to maintain sexual 
function or those who are medically unfit for general or 
prolonged anesthesia.[3]

MIDs would likely become essential resources in the 
management of  BPH, especially in centers offering a 
variety of  surgical treatment options for BPH, which 
provide a tailored option for individual patients. 
Furthermore, according to the American Urological 
Association’s (AUA) amended guidelines, these devices 
should be offered to patients who want to preserve their 
sexual function.[6] Nevertheless, there are limited data 
describing practitioners’ awareness of  these MIDs and 
their compliance with their use. Therefore, the present 
survey aimed to assess urologists’ awareness of  and 
compliance with these newly available MIDs for the 
management of  BPH.

METHODS

A well‑planned online Internet‑based questionnaire 
was sent to urologists through their own E‑mails. The 
questionnaire inquired about demographic data, surgical 
experience in prostate procedures, and awareness and 
compliance of  urologists with the new off‑shelf  MIDs for 
the management of  BPH.

Baseline data included age, sex, geographical region, current 
level of  training, location and duration of  practice, and 
number of  prostatectomies performed in the previous 
12 months. Awareness and use of  MIDs were measured 
based on the surgeons’ opinions about their advantages 
and drawbacks [Appendix 1].

In addition, surgeons were asked if  they would recommend 
these MIDs for the treatment of  BPH patients requiring 
interventions, consider it important to have any of  these 
devices in their hospitals, and prefer certain MIDs over 
others. Furthermore, surgeons were asked whether they 
would choose an MID if  they or a family member needed 
a surgical intervention for BPH and if  so, which they would 
prefer. An open‑ended question was posed on the bottom 
line of  the questionnaire so that respondents could make 
further comments [Appendix 1].

Data analysis
Data were analyzed using the commercially available 
Statistical Package for the Social Sciences software (SPSS 
Inc., Chicago, IL, USA), version 23. Continuous variables 
are presented as the means (standard deviations) and 
were compared with Student’s t‑test. Categorical variables 
are presented as numbers and percentages and were 
compared with Fisher’s exact test. Two‑tailed P < 0.05 
were considered statistically significant.

RESULTS

Demographics and practice patterns
Three hundred and eight participants responded to the 
survey. Most respondents (93.8%) were males, 63% were 
aged 30–50 years, and 30.8% had been in practice for more 
than 20 years. Urology fellows and trainees represented 17.5% 
of  all responders, whereas the majority was qualified general 
urologists or endourologists. Almost one‑third of  respondents 
were practicing in academic or university hospitals, while 61% 
were working at public hospitals [Table 1].

Awareness and compliance with the prostate minimally 
invasive device
Most respondents (87.0%) were more aware of  Rezūm 
than Urolift (59.1%), Aquablation (33.1%), and iTIND and 
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Zenflow (17.2%) combined, while 18.5% were not aware 
of  some of  these MIDs [Figure 1].

In the past 12 months, 49% of  respondents performed 
more than 25 prostate interventions, while 84.1% used 
some MIDs in their practice. Seventy percent usually 
perform these procedures in the main theater under spinal 
anesthesia (73%) [Table 2].

A total of  47.1% of  respondents believed that these devices 
and traditional interventions had comparable outcomes, 
whereas 52.9% were unsure of  their long‑term benefits, 
and 71% felt that it was too early to judge. Although 47% 
of  respondents would recommend these MIDs for use 
in the treatment of  all patients with BPH, 54% would 
recommend these devices for only high‑risk patients. 
Fifty‑two percent reported that they felt it was important 
to make MIDs available in their centers, including 
Rezūm (90.9%), Urolift (28.2%), and Aquablation (12.6%), 

and 38% believed that these devices are good alternatives 
for BPH surgery [Table 2].

Most respondents (87%) felt that these MIDs are 
advantageous in that they are less invasive, have fast 
operability (68%) and a low incidence of  adverse 
events (55%), and can be used in the outpatient or office 
setting (42%). On the other hand, 82% of  respondents 
reported that the main disadvantage was the unavailability 
of  long‑term outcomes, followed by their high cost (56%), 
unavailability in their hospitals (37%), and lack of  awareness 
or training [Figure 2]. Interestingly, 59% would use MIDs 
themselves or recommend them to their family members, 
and 67% of  them preferred Rezūm [Table 2].

DISCUSSION

A considerable percentage of  patients are nonadherent to the 
pharmacologic regimens for BPH or choose to discontinue 
their prostate medications due to insufficient relief  of  
LUTS or adverse effects, including sexual dysfunction.[7] 
Persistent bothersome LUTS may significantly influence 
the patient’s quality of  life, resulting in sleeplessness, 
depression, sexual dysfunction, and social isolation.[8]

Early prostate intervention may be warranted in some 
patients with failed medical treatment for BPH to avoid 
progressive bladder remodeling secondary to prolonged 
bladder outlet obstruction.[9] TURP has long been 
considered the standard BPH intervention, but it has been 
continuously challenged by new surgical approaches due 
to the associated perioperative complications. Therefore, 
MIDs seem to be good alternatives to traditional surgical 
options, especially for patients with failed medical therapy, 
patients seeking surgical prostate intervention and those 
who may benefit from early surgical intervention.

Based on the AUA guideline recommendations, Rezūm and 
Urolift have been widely accepted worldwide as important 

Table 1: The respondent’s demographic characteristics and 
length of clinical practice
Variable (n=308) n (%)

Age/years
<30 54 (17.5)
30–50 194 (63)
>50 60 (19.5)

Sex
Male 289 (93.8)
Female 19 (6.2)

Years practicing urology
<5 74 (24.0)
5–20 139 (45.1)
>20 95 (30.8)

Current practice
Qualified general urologist 158 (51.3)
Qualified endourologist 58 (18.8)
Urologist in another subspecialty 38 (12.3)
Fellows/urology trainees 54 (17.5)

Location of practice
Public hospital 188 (61.0)
Academic/university hospital 105 (34.1)
Private hospital 98 (31.8)

Figure 1: Respondents’ awareness of currently available minimally 
invasive prostate devices

Figure 2: The respondents’ opinions regarding the advantages and 
drawbacks of prostate devices
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minimally invasive treatment alternatives for BPH.[6] 
Therefore, the present study aimed to evaluate urologists’ 
awareness of  and compliance with these off‑shelf  MIDs 
for the management of  BPH. Most respondents were 

qualified urologists, and almost one‑third of  them had 
been in practice for more than 20 years. Almost half  had 
performed more than 25 prostate interventions in the 
previous 12 months, while 84% had used some MIDs in 

Table 2: Participant’s compliance with minimally invasive surgical devices for the management of BPH
Variable (n=308) n (%)

Number of prostate interventions performed in the past 12 months
<25 cases 157 (51)
25–50 cases 102 (33)
>50 cases 49 (16)

Number of MIDs in the past 12 months
<25 cases 148 (48.1)
25–50 cases 80 (26.0)
>50 cases 31 (10.1)
Not applicable 49 (15.9)

Where do you usually perform these MID procedures?
Office‑based clinic 19 (6)
Daycare unit 108 (35)
Main theater 216 (70)

What type of anesthesia usually used for these procedures?
Local anesthesia 53 (17)
Regional block/prostatic block 34 (11)
Sedation 61 (19.8)
Spinal anesthesia 225 (73)
General anesthesia 109 (35)

Do you think these devices and traditional interventions have comparable effects?
Yes 145 (47.1)
No 91 (29.5)
Not sure 72 (23.4)

Do you expect long‑term benefits of these devices?
Yes 98 (31.8)
No 47 (15.3)
Not sure 163 (52.9)

Perception of these devices in the treatment of surgically indicated BPH
As good as TURP, open and laser 66 (21.4)
Better than TURP, open and laser 11 (3.6)
Too early to judge 219 (71.1)
Discouraging/avoiding the procedure 12 (3.9)

Do you recommend these devices for BPH treatment?
Yes, for all patients 145 (47.1)
Only for high‑risk patients 138 (44.8)
Only for old age patients 20 (6.5)
No, I don’t recommend 5 (1.6)

How important is it to have MIDs in your hospital?
Important to be available 160 (51.9)
Good alternative 117 (38.0)
Not sure 31 (10.1)
Costly and fancy 30 (9.7)

If you decide to have MIDs in your hospital, which would you prefer?
Rezūm 280 (90.9)
Urolift 87 (28.2)
Aquablation 39 (12.7)
iTIND/Zenflow 0

If you or one of your family members needs a BPH intervention, which would you recommend?
MIDs 147 (47.7)
Laser prostatectomy 90 (29.2)
TURP 31 (10.1)
Robotic prostatectomy 40 (13.0)

If you chose a prostate device, what would you prefer?
Rezūm 205 (66.6)
Urolift 54 (17.5)
Aquablation 29 (9.4)
ITEND 0.0
Zenflow 0.0
Not applicable 20 (6.5)

BPH: Benign prostate hyperplasia, MI: Minimally invasive, MIDs: Minimally invasive devices, iTIND: Temporary implantable nitinol device, 
TURB: Transurethral resection of the prostate
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their recent practice. This length of  practice may reflect 
the extent of  the urologists’ clinical experience, particularly 
in treating prostate surgery, which would further validate 
their responses.

Most respondents were most aware of  Rezūm (87%), 
followed by Urolift (59%) and Aquablation (33%), and only 
17% were familiar with iTIND and Zenflow. Rezūm and 
Urolift were proven to have a low perioperative morbidity 
rate, and ambulatory surgery feasibility, minimal blood 
loss, and faster postoperative recovery are consistent 
with the recommendations in the AUA guidelines.[5,6,10] 
Interestingly, 18% of  participants had no prior knowledge 
of  these devices nor clinical experience with using any of  
these devices. However, this percentage is lower than the 
30% previously reported by Cheng et al. in their study of  
minimally invasive surgical therapy for BPH.[5]

Contrary to our report, most participants in the latter 
study were unfamiliar with Aquablation. This may be 
explained by the low response rate in Cheng et al.’s study,[5] 
in which <30% of  participants did not complete the whole 
survey because of  its length. Moreover, more than half  
of  the participants in the latter survey are practicing in 
academic institutions, reflecting the poor participation of  
urologists working in public hospitals or private sectors. 
Furthermore, Aquablation was not classified in the AUA 
guidelines as a minimally invasive procedure due to the 
increased need for general anesthesia.

Other factors may have influenced whether urologists were 
aware of  these MIDs, including equipment availability, 
cost, perceived clinical effectiveness, technique selection, 
and patient and surgeon preferences.[11] The association 
of  conflicts of  interest and industrial sponsorship with 
favorable surgery outcomes has been reported in a recent 
systematic review.[12] In addition, surgeon experience and 
training and patient preferences may have influenced 
the choice of  a specific procedure. Thirty‑seven percent 
of  respondents reported that equipment unavailability 
influenced their awareness of  these MIDs and 56% 
reported that high cost was an influencing factor.

Although almost half  of  our respondents believed that 
these MIDs and traditional prostate interventions led to 
comparable functional outcomes, most of  them felt it was 
too early to judge their role in the management of  BPH. 
The comparable outcomes of  these devices and traditional 
prostate surgeries were consistent with a recent survey in 
which more than 40% of  participants believed that Urolift 
and Rezūm were superior to TURP, in terms of  lower blood 
loss, faster recovery, shorter duration of  catheterization 

and lower incidences of  postoperative incontinence and 
ejaculatory dysfunction.[5] Most of  our participants felt it 
was too early to judge the role of  these MIDs, which may 
have been due to the lack of  comparative trials of  these 
devices and standard TURP,[13] which would have impacted 
the urologists’ confidence in appropriately answering these 
questions.

Almost half  of  our respondents would recommend these 
MIDs for all patients with BPH, including themselves 
or their relatives, while 45% believed that these devices 
should be reserved for only high‑risk patients. Fifty‑two 
percent felt that it was important to have MIDs in their 
centers, including Rezūm (90%), followed by Urolift and 
Aquablation. Interestingly, almost half  of  the respondents 
would recommend MIDs for themselves or their family 
members, and 67% of  them preferred Rezūm instead of  the 
other procedures. Thus, a high proportion of  participants 
believed that Rezūm had more benefits than other MIDs, 
and most of  the respondents reported that would use the 
devices themselves in case they needed an intervention 
for the prostate. However, the incidence of  late adverse 
events, reoperation, and retreatment for the management 
of  recurrent LUTS may be reflected in long‑term data. 
Such occurrences usually challenge the choice of  surgery 
for BPH. Moreover, the increased financial costs associated 
with reoperation would significantly increase the economic 
burden on the health‑care system.

As expected in all survey designs, the current study may 
be limited by selection and recall biases, which may limit 
the generalizability of  the results. Respondents may have 
been more inclined to participate due to their interest, with 
the possible overestimation of  the number of  prostate 
procedures performed. Nevertheless, the adequate number 
of  participants may partially compensate for these expected 
biases.

CONCLUSIONS

Most respondents were more aware of  Rezūm, Urolift, 
and Aquablation than iTIND or Zenflow. One‑third of  
respondents believed that these MIDs and traditional 
prostate interventions had comparable outcomes despite 
being unsure about their long‑term outcomes, and most of  
them felt that it was too early to judge. These devices have 
many advantages, but their high cost and lack of  long‑term 
data may influence their widespread acceptance. Almost 
half  of  the respondents would use MIDs themselves or 
recommend them to their family members who needed 
surgery for BPH. Most of  them preferred Rezūm over 
other procedures.
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APPENDIX

Appendix 1: The questionnaire
1. What is your age?

• <30
• 30–50
• >50

2. Sex
• Male
• Female

3. Location of  practice (please describe): ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑

4. Approximately how many years have you been practicing?
• <5
• 5–20
• >20

5. Which of  the following best describes your current practice?
• Qualified General Urologist
• Qualified Endourologist.
• Urologist on Fellowship program
• Urologist on Fellowship program
• Qualified Urologist in another Sub‑Specialty
• Resident in training.

6. Where do you practice? (Please choose all applicable)
• Public Hospital
• Academic/University Hospital
• Private Hospital

7. In the last 12 months, how many prostate interventions (open, TURP, minimally invasive device, robotic) did you 
perform?
• Less than 25
• 25‑50
• More than 50 

8. Which of  the following device(s) are you aware of? (Please choose all applicable):
• Water vaporization of  the prostate (Rezūm)
• Urolift
• Aquablation
• iTIND
• Zenflow
• Not sure

9. In the last 12 months, how many prostate MIDs, if  any, have you used?
• Fewer than 25 
• 25‑50 
• More than 50 
• Not applicable
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10. Where do you usually perform the prostate MIDs procedures? (Please choose all applicable):
• Office‑based clinic
• Daycare unit
• Main theater

11. What type of  anesthesia do you usually use for these procedures? (Please choose all applicable):
• Local anesthesia
• Regional block/prostatic block
• Sedation
• Spinal anesthesia
• General anesthesia

12. Do you think these new devices and traditional prostatic interventions have comparable outcomes?
• Yes
• No
• Not sure

13. If  yes, do you expect these new devices to have any long‑term benefits?
• Yes
• No
• Not sure

14. What is your perception of  these new prostate devices in the treatment of  surgically indicated BPH?
• As good as TURP, open and laser
• Better than TURP, open and laser
• Too early to judge.
• Discouraging/Avoid the procedure.
• Not sure

15. Do you recommend these MIS devices in the treatment of  BPH patients requiring interventions? (Please choose all 
applicable):
• Yes, for all patients.
• Only for high‑risk patients
• Only for old age patients
• No, I don’t recommend.

16. How important is having this device(s) in your hospital?
• Important to be available.
• Good alternative
• Not sure
• Not important at all
• Costly and fancy

17. If  you decide to have an MIS device in your hospital, which would you prefer? (Please choose all applicable):
• Rezūm
• Urolift
• Aquablation
• iTIND
• Zenflow

18. In your opinion, what is/are the advantage(s) of  these procedures? (Please choose all applicable):
• Less invasive
• Less time‑consuming
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• Office‑based procedures
• Fewer side effects.
• Not sure

19. In your opinion, what is/are the drawback(s) of  these minimally invasive prostate procedures? (Please choose all 
applicable):
• No long‑term outcome available to date
• Too expensive
• Unavailability of  the devices
• Lack of  training and/or awareness
• Not sure

20. If  you or one of  your family members needs a BPH intervention, which would you recommend?
• Minimally invasive prostate devices
• Laser prostatectomy
• TURP
• Open/Robotic prostatectomy

21. If  you choose a prostate device, which would you prefer?
• Rezūm
• Urolift
• Aquablation
• iTIND
• ZENFLOW
• Not applicable

22. Please, add your comments or recommendations: ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑


