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Abstract

Objective: To assess the impact of Ejaculatory Hood (EH)-sparing TUVP on sexual function, with
a specific focus on erectile and ejaculatory function.

Methods: We studied 25 patients who underwent EH-sparing Photo Selective Vaporization of
the Prostate using the Greenlight Laser (PVP) or Bipolar Button Plasma Vaporization of the
Prostate (BPVP) from August 2016 — March 2018. All patients were sexually active with
anterograde ejaculation prior to treatment. Patients completed the Male Sexual Health
Questionnaire (MSHQ) and AUA Symptom Score pre- and post-operatively. We compared pre-
procedure sexual function with post-procedure sexual function at 1- and 3-month intervals. A
logistic regression model was used to identify predictors of improvement in sexual function.

Results: 25 patients underwent EH-sparing TUVP from August 2016 — March 2018. At 3-months
postoperatively, patients had significant improvement in erection score (12 vs. 9, p=0.04) and
erection bother score (5 vs. 3.5, p<0.01) compared to baseline. They also had improvement in
ejaculation score (26 vs. 23, p=0.03), ejaculation bother score (5 vs. 4, p=0.01), and total MSHQ
score (87.5 vs. 73, p=0.01). Anterograde ejaculation was preserved in 80.0% of patients. Logistic
regression identified higher AUA score severity as an independent predictor of MSHQ score
improvement (1.32, Cl: 1.03 — 1.69, p=0.03).

Conclusion: At 3 months post-operatively, the majority of men who underwent EH-sparing TUVP
had preserved anterograde ejaculation and improved overall sexual function based on MSHQ
survey. This validates EH-sparing TUVP in men with BPH who wish to maintain sexual function.
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Introduction:

Benign prostatic hyperplasia (BPH) is the fourth most common disorder in aging men, reported
in more than 97% of men by 70 years of age.! The gold standard of surgical treatment for lower
urinary tract symptoms (LUTS) secondary to BPH is transurethral resection of the prostate
(TURP).? However, with the development of transurethral techniques that reduce the
associated ejaculatory and erectile dysfunction, standard TURP has declined in usage over the

past decade in favor of these modified approaches.®>

One of these modified techniques is ejaculatory hood (EH)-sparing transurethral vaporization of
the prostate (TUVP). EH-sparing TUVP is accomplished by surface vaporization of the prostate
and avoidance of the ejaculatory hood (the apical paracollicular and supracollicular tissue
proximal to the verumontanum), the ejaculatory ducts, and genital sphincter.® Preservation of
these anatomic structures allows for conservation of anterograde ejaculation. The reported

rates of ejaculation preservation using the EH-sparing technique range from 80 — 96%.%*°

While there is strong evidence that EH-sparing TUVP is an effective modality for preserving
anterograde ejaculation, there is less evidence on the outcomes of erectile function and overall
sexual function, which we define to include erectile function, ejaculatory function, sexual
desire, and sexual satisfaction. We sought to bridge this gap by examining these parameters
after EH-sparing TUVP. We hypothesized that these parameters would be unchanged after EH-

sparing TUVP.
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Materials and Methods:

Study Population

We enrolled 27 male patients with BPH to undergo TUVP at a single center from August 2016 to
March 2018. The prospective cohort was created in conjunction with a study to compare
photovaporization of the prostate (PVP) vs. button plasma vaporization of the prostate (BPVP).
Patients were selected to undergo either PVP with greenlight laser or BPVP with bipolar
electrocautery using block randomization with a fixed block size of two. Pre-operative work-up
included history and physical, International Prostate Symptom Score (IPSS), AUA symptom
score, free flow urometry, transrectal ultrasound (TRUS), post-void residual (PVR), complete
blood count, basic metabolic panel, and prostate specific antigen. Inclusion criteria for the
study were sexually active men with lower urinary tract symptoms secondary to BPH, IPSS
greater than 12, and Qmax less than 15 mL/s. Exclusion criteria were patient reported diagnosis
of chronic prostatitis, chronic pelvic pain syndrome, urethral stricture, or bladder neck

contracture within the past five years.

Surgical Procedure

Patients received preoperative antibiotic prophylaxis and general or spinal anesthesia. Both
BPVP and PVP commenced at the prostatic apex with removal of apical tissue to protect the
verumontanum and the external sphincter. Tissue up to 0.5 cm above the verumontanum was
removed laterally and proximally, preserving the ejaculatory hood to provide a backstop for

ejaculation. The procedure resulted in a cavity lined by capsular fibers with preservation of the
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ejaculatory hood (Figure 1). At the end of the procedure, the bladder was filled with irrigation
solution and the cystoscope was removed. A 20Fr Foley catheter was inserted in all patients

and left to gravity drainage.

Assessment

Patients completed the Male Sexual Health Questionnaire (MSHQ) and AUA Symptom Score at
baseline, 1 month, and 3 months post-operatively. The MSHQ is @ 25-question survey covering
subjects of erection, ejaculation, sexual desire, and sexual satisfaction. Each question is
answered on a scale from 1 to 5, with a higher score indicating better function. The AUA
Symptom Score is a 7-question survey to assess LUTS. Each question is answered on a scale

from 1 to 5, with a higher score indicating higher severity of symptoms.

Statistical Analysis

25 of the 27 patients completed all pre- and post-operative surveys and were included in the final
analysis. Comparisons between the PVP and BPVP groups were made using the unpaired t-test.
All data were tested for normality using the Shapiro-Wilk test. Comparisons between MSHQ
scores at 1 and 3 months vs. baseline were assessed using paired t-test and Wilcoxon rank test
for normal and non-normally distributed data, respectively. Comparisons between patients
with improved vs. worsened MSHQ_ scores were made using unpaired t-test for normally
distributed continuous data, Wilcoxon rank test for non-normally distributed continuous data,
and chi-square test for categorical data. For all comparisons, a two-sided p-value of <0.05 was

considered statistically significant. A multivariate logistic regression model was created using
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stepwise selection with a cutoff of p<0.15 for entry and removal from the model. Entry
variables included age, procedure type, prostate volume, Qmax, pre-operative AUA score, and

post-operative AUA score.

Results:

We studied 25 patients who underwent EH-sparing TUVP at our institution from August 2016 to
March 2018; 12 patients underwent PVP, and 13 patients underwent BPVP . The median age of
the cohort was 64 years. Patients had median prostate volume of 50 mL (Interquartile range (IQR):
41 - 76 mL), median AUA symptom score of 18 (IQR: 15.5 — 22}, and median Qmax of 9.4 mL/s
(IQR: 5.9 —-11.3 mL/s) (Table 1). The median preoperative MSHQ erection score was 9 out of 15
(IQR: 5.75 —11.25), median ejaculation score was 23 out of 35 (IQR: 8 — 27), and median overall
MSHQ score was 73 out of 125 (IQR: 52.5—87.5). There were no significant differences in baseline

characteristics between PVP and BPVP patients.

Compared to baseline, there was no significant change in MSHQ erection score (8.5 vs. 9, p=0.44)
nor in erection bother score (4 vs. 3.5, p=0.44) at 1 month post-operatively. Similarly, ejaculation
score (20 vs. 23, p=0.41) and ejaculation bother score (3 vs. 4, p=0.33) were not significantly
changed at 1 month compared to baseline. At 3 months post-operatively, both erection score (12
vs. 9, p=0.04) and erection bother score (5 vs. 3.5, p<0.01) were significantly improved from
baseline. Ejaculation score (26 vs. 23, p=0.03), ejaculation bother score (5 vs. 4, p=0.01), and total
MSHQ score (87.5 vs. 73, p=0.01) were also significantly improved at 3 months post-operatively

(Table 2, Figure 2). At 3 months, both erection score and ejaculation score were improved in 13
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(52.0%) patients. Overall MSHQ score was improved in 18 (72.0%) patients, and anterograde

ejaculation was preserved in 20 (80.0%) patients.

At 1 month postoperatively, median AUA score was not significantly changed from baseline (14 vs.
18, p=0.09). At 3 months post-operatively, AUA score was significantly improved from baseline (7
vs 18, p<0.01). There were no significant differences in 3-month post-operative AUA score,
erection score, ejaculation score, and ejaculation bother score between PVP and BPVP groups

(supplementary table 1).

Of the 25 patients, 18 (72.0%) had improved 3-month MSHQ scores and 7 (28.0%) had worsened
scores. Patients with improved MSHQ_ scores had significantly higher pre-operative AUA score than
patients with worsened MSHQ scores (20.5 vs. 15, p = 0.02) (supplementary table 2). There were
no significant differences between age, prostate volume, or post-operative AUA score between
the two groups. A multivariate binomial logistic regression model identified higher pre-operative
AUA score severity as an independent predictor of MSHQ improvement (1.32, Cl: 1.03 - 1.69,

p=0.03) (supplementary table 3).

Discussion:

In this prospective study of 25 men who underwent EH-sparing TUVP, the majority of patients
reported preserved ejaculatory function with improved erectile function and overall sexual
function at 3 months post-operatively. This indicates that not only is EH-sparing PVP a good option

in men who wish to preserve anterograde ejaculation, but that in select patients, it may result in
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improved erectile and overall sexual function as well. On logistic regression, we found that AUA
severity was associated with MSHQ improvement, indicating that perhaps patients with more

severe LUTS are more likely to have improvement of sexual function after EH-sparing TUVP.

Prior studies have established the efficacy of the EH-sparing technique in preserving ejaculatory
function. In a systematic review of 6 prospective studies of 405 patients, Lebdai et al showed that
66 —91% of patients had preserved anterograde ejaculation after modified TURP and 87 — 96%
patients had preserved ejaculation after modified PVP.™ These rates fall in line with our cohort, in

which 80% of patients had preserved anterograde ejaculation.

Several studies have also examined the effect of EH-sparing TUVP on erectile function. Ouyang et
al studied 80 patients who underwent EH-sparing PVP and found that International Index of
Erectile Function (lIEF-5) scores were not significantly changed at 6 months compared to
baseline.'? Similarly, in a randomized trial comparing standard PVP to EH-sparing PVP, Abolazm et
al found that there was no significant decline in post-operative IIEF-15 scores in 25 patients who
underwent EH-sparing PVP.” Our study used the MSHQ, a 25 question survey that assesses
erection, ejaculation, sexual desire, and sexual satisfaction, and in our opinion assesses overall
male sexual function in more depth than the IIEF. We found an aggregate improvement in total

MSHQ score after EH-sparing TUVP, an observation that has not previously been reported.

An association between BPH and erectile dysfunction has been established,™ with evidence that

increased LUTS are associated with increased sexual dysfunction.'® Both disorders respond to the
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phosphodiesterase 5 inhibitor tadalafil, which lends further credence to a shared pathophysiologic

1518 \While the pathophysiology is not clearly understood, metabolic syndrome is

mechanism.
commonly associated with both disorders,'” and microvascular dysfunction of the penis and lower
urinary tract has been proposed as a unifying mechanism.*® We found that patients with more

severe LUTS were more likely to experience improvement in MSHQ scores after EH-sparing TUVP,

which has not previously been described. Further investigation into this observation may shed

more light onto the pathophysiologic connection of LUTS and sexual dysfunction.

This study is limited by its smaller sample size and the fact that all procedures were performed at a
single institution with a patient cohort that may differ from the general population. Two providers
performed all procedures, and the reproducibility of their EH-sparing technique is unknown. The
duration of follow-up was limited to 3 months. A longer period of follow-up is needed to ascertain
whether the improvements experienced by this cohort are durable. Future multi-institutional
studies that prospectively examine the effect of EH-sparing TUVP on sexual function are needed to
validate our results and elicit which patient characteristics are associated with improvements in

sexual function.

Conclusion:

At 3 months post-operatively, the majority of men who underwent EH-sparing TUVP maintained
anterograde ejaculatory function and had improved overall sexual function. These results further
validate EH-sparing TUVP as a treatment modality for sexually active men with BPH, and show that

in select patients, EH-sparing technique may even improve erectile and overall sexual function.
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Figure Legends:
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Figure 2: MSHQ score median and interquartile range at 0, 1, and 3 months.
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Table 1: Baseline characteristics of the entire cohort (median with IQR in parentheses),
divided into PVP and BPVP patients. Comparisons were made between PVP and BPVP
patients using unpaired t-test.

All Patients PVP BPVP
(n=25) (n=12) (n=13) p-value
Age (years) 64 (60.5-70.5) 64 (60 - 68) 64.5 (61 -71.5) 0.77
Prostate Volume (mL) 50 (41 -76) 50 (41 -57) 69.5 (42.75 - 83) 0.07
PVR (mL) 25 (7.5 - 107) 16 (3 - 95) 31.5 (10 - 107.25) 0.76
Qmax (mL/s) 9.4 (59-11.3) 8.5(5.6-154) 9.2(7.3-9.7) 0.36
AUA Symptom Score 18 (15.5-22) 18 (16 - 23) 18 (15.25 - 20.75) 0.87

14
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Table 2: MSHQ and AUA scores (median score with interquartile range) at baseline, 1
month, and 3 months. Comparisons were made between baseline vs. 1 month and
baseline vs. 3 month using paired t-test for normally distributed data (total MSHQ) and
Wilcoxon rank test for non-normally distributed data (erection, erection bother,
ejaculation, ejaculation bother, total AUA).

Baseline 1 month 3 month
Score Score p-value Score p-value
Total MSHQ 73(52.5-87.5) | 59.5(45.75-86.5) 0.31 87.5 (63.75-101) 0.01
Erection 9 (5.25-11.75) 8.5 (3.75-12) 0.44 12 (6-14) 0.04
Erection Bother 3.5(2-5) 4 (3-4.5) 0.44 5(3.25-5) <0.01
Ejaculation 23 (8-27) 20 (5-25.5) 0.41 26 (22-30) 0.03
Ejaculation Bother 4 (2-5) 3 (2.75-4) 0.33 5 (3.5-5) 0.01
Total AUA 18 (15.5 - 22) 14 (4 - 23) 0.09 6 (4-9.5) <0.01

15



