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significantly higher in Group 1. Both groups demonstrated significant improvement in the IPSS (26.12
+2.88 10 4.69 +0.87 (Group 1) vs 26.60 +3.45 to 4.36 £1.74 in Group 2) and Qmax (7.03 +2.71 to 24.36
+3.82 mL/s in Group 1 vs 6.29 +2.64 to 25.28 +4.33 mL/s in Group 2) at 3 months. However, a significant

Corresponding author

Prasad Mylarappa difference in IPSS and Qmax were recorded at 6 months. IIEF-9 score in Group 2 remained similar to pre-
MS Ramaiah Medical operative profile (4.18 £0.75) vs 2.58 +0.86 (Group 1). EPS significantly decreased in Group 1 but remained
College similar to preoperative EPS in Group 2. Antegrade ejaculation was preserved in 88.89% in Group 2

Mrit Post, Msr Nagar, as compared to 22.22% in Group 1.
Mathikere,

560054 Bengaluru, India Conclusions Dual bladder neck and supramontanal ejaculation preserving TURP is superior to conven-
phone: +91 9650 145 436 tional TURP in preventing retrograde ejaculation and bladder neck contractures in prostates <50 cc with
drpmuro3@gmail.com comparable functional results, perioperative and postoperative morbidity.

Key Words: ejaculation preservation ¢ bladder neck contracture
o transurethral resection of the prostate ¢ retrograde ejaculation

INTRODUCTION hyperplasia (BPH) to date [1, 2]. Although highly

successful in terms of improving urinary symptoms
Transurethral resection of the prostate (TURP) and flow rates [3, 4], a higher incidence of loss of an-
has stood the test of time and remains the standard tegrade ejaculation (~70%) has been reported with
of care for surgical indications of benign prostatic  conventional TURP [5]. Various newer modalities
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of resection of prostate such as holmium laser enucle-
ation of the prostate/thulium laser vapoenucleation
of the prostate (HoLEP/ ThuVEP) have attempted
to address this problem, but to no avail [6].
Retrograde ejaculation has been traditionally attrib-
uted to the removal of smooth sphincter of bladder
neck [7, 8]. This theory has often been challenged
and more recently, preservation of paracollicular
tissue is hypothesised as a significant determining
factor for preserving forward ejaculation [9]. Modifi-
cations based on supramontanal sparing hypothesis
have reported favourable outcomes to as high as 92%
[10]. However, the combined technique of both blad-
der neck and supramontanal dual sparing TURP
achieves superior results [11]. This novel dual spar-
ing technique has been reported scarcely when com-
pared to bladder neck or hood preserving technique
alone. Therefore, we aimed at prospectively compar-
ing the efficacy and outcomes of bladder neck and su-
pramontanal sparing TURP to conventional TURP
with regard to voiding and ejaculation.

MATERIAL AND METHODS

Between January 2019 and November 2020, all pa-
tients attending the Urology out-patient Department
with benign prostatic enlargement and subsequently
planned for TURP as per the American Urological
Association (AUA) International BPH Guidelines
were included in the study. This prospective, ran-
domised study was conducted only after obtaining
Institutional Ethics Committee clearance.

Inclusion criteria: prostate volume range: 20-50 mL;
IPSS >7; maximum urinary flow rate (Qmax) <15 mlL/s;
serum prostate-specific antigen (PSA) <4 ng/mL; bi-
opsy proven BPH if serum PSA >4 ng/mL; failure of
medical management and; active and healthy sexual
life with an ability to ejaculate. Exclusion criteria:
history of prostate, bladder or urethral surgery; neu-
rogenic bladder; untreated active urinary tract in-
fection (UTI); presence of median lobe enlargement
on cystoscopy, presence of bladder calculi; urethral
stricture disease; and biopsy confirmed carcinoma
of the prostate.

Initial assessment included clinical history with IPSS
followed by physical examination including digital
rectal examination (DRE) and focused neurological
examination; complete hemogram; serum creatinine;
serum electrolytes; urine analysis; serum PSA; ultra-
sonography of the kidney, ureter, and bladder (USG
KUB) region to assess the prostate size, the upper
tract, post-void residual urine volume (PVR) and
for the presence of calculi; and Q@max measurement
on uroflowmetry. Patients with urinary tract infec-
tion were treated with a course of antibiotics and

were included only if a repeat urine culture was ster-
ile. Those with refractory UTI were eliminated from
the study so as to undergo detailed evaluation. Pa-
tients suspected to have neurogenic bladder on his-
tory and physical examination proceeded to undergo
urodynamic study to confirm the diagnosis. All eli-
gible patients were admitted to the hospital one day
prior to surgery. International Index of Erectile Func-
tion Score-Question 9 (ITEF-9) and Ejaculation Pro-
jection Score (EPS) were assessed. Informed written
consent for both conventional TURP and supramon-
tanal with bladder neck sparing TURP was taken.
Under anaesthesia, cystoscopy was performed with
a 30°degree telescope with the patient in dorsal li-
thotomy position to rule out the presence of median
lobe enlargement. Those with median lobe enlarge-
ment underwent conventional TURP but were ex-
cluded from the study to eliminate bias. Eligible
patients were randomised into two groups in a 1:1
ratio using sealed envelope sequence after cystos-
copy. Group 1 underwent conventional TURP and
Group 2 underwent bladder neck and supramon-
tanal sparing TURP.

All procedures were performed using a standard re-
sectoscope (26 Fr) and a monopolar electrosurgical
cautery. In Group 1, whole adenoma tissue was com-
pletely removed to the prostatic capsule including
the tissue in front of the verumontanum (ejacula-
tory hood). In Group 2, lateral lobes were completely
resected to the level of capsule. Apical lobe resection
was performed by utilizing the colliculus seminalis
as a distal resection border while maintaininga 1 cm
safety margin. End result would be a to leave behind
a strip of prostatic tissue from the bladder neck to
the verumontanum at and around 6’0 clock position
with preservation of bladder neck (Figures 1A,1B).
Following complete haemostasis, a 20 Fr three-way
catheter was inserted into the bladder, traction giv-
en, and postoperatively the bladder was irrigated
with 0.9% saline until clear effluent was seen. In-
traoperative factors assessed were operative time,
requirement of blood transfusion and intraoperative
complications, such as bleeding and capsular/venous
sinus perforation and transurethral resection (TUR)
syndrome. Postoperatively clot retention, decrease in
haemoglobin and electrolyte imbalance were noted
and dealt with accordingly. An oral antibiotic was giv-
en for 5 days after catheter removal. All patients were
followed-up regularly at 3 and 6 months postopera-
tively with the IPSS, Qmax, PVR, IIEF-9Q and EPS.

Statistical analysis

The data analysis was done using the Statistical
Package for the Social Sciences (SPSS® version
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Figure 1A. Endoscopic view of bladder neck and supramontanal sparing TURP with the resected adenoma on lateral lobes.

A bridge of tissue between the bladder neck and verumontanum is left unresected between 5’0 clock and 7’0 clock position.
1B. Diagramatic representation of sparing of tissue at the bladder neck and verumontanum.

TURP — transurethral resection of the prostate

22.0, SPSS Inc., Armonk, NY, USA). The differences
in patient characteristics, perioperative and postop-
erative parameters between the two groups were an-
alysed using the Student’s t-test. Success or failure
of the ejaculation preservation in the two groups was
analysed using an odds ratio and a chi-square test.
A P <0.05 was considered statistically significant.

RESULTS

A total of 90 patients were eligible and randomised;
45 patients each to conventional TURP (Group 1) and
gjaculation preserving combined bladder neck and
supramontanal sparing TURP (Ep-TURP) (Group
2) groups, respectively. Mean age of the study popu-
lation was 66.21 +9.25 years. The mean preopera-
tive serum creatinine level was 1.13 +0.38 mg/dL
vs 1.11 +0.36 mg/dL and the mean serum PSA lev-
el was 1.46 *=0.78 ng/mL vs 1.27 *0.67 ng/mL for
Group 1 and 2 respectively. Mean prostate volume
was 43.49 +4.77 cc in Group 1 and 43.67 +4.54 cc
in Group 2 respectively. The demographic profiles
of the study population across both groups were
comparable, as depicted in Table 1. Pretreatment
IPSS, Qmax, PVR, ITEF-9 and EPS were comparable,
as shown in Table 1.

Operative time was longer in Group 1 (46.16 min-
utes) when compared to Group 2 (43.84 minutes),

Table 1. Distribution of preoperative parameters across the
study population (n = 90)

Group 1 Group 2
Variable (n=45) (n=45) P value
(mean £SD) (mean £SD)
Serum PSA (ng/mL) 1.46 +0.78 1.27 £0.67 0.20
Hemoglobin (g/dL) C1257$111  1277$157 0.47
Serum sodium (megq/L) . 139.42 +2.55 . 138.96 +4.04 . 0.51
Serum creatinine (mg/dL) . 1.13 +0.38 . 1.11 £0.36 . 0.75
Prostate volume (cc) . 43.49 +4.77 . 43.67 +4.54 . 0.85
IPSS . 26.12 £2.88 . 26.60 £3.45 . 0.50
Qmax (mL/s) . 7.03£2.71 . 6.29 £2.64 . 0.19
PVR (mL) igg;é 145.2 5+ 0.59
IIEF-9 . 4.42 +0.69 . 4.33 £+0.64 . 0.52
EPS . 3.64 £0.48 . 3.67 £0.47 . 0.82

n — number of patients; PSA — prostate-specific antigen; SD — standard
deviation; IPSS — International Prostate Symptom Score; PVR — post-void residual
urine volume; IIEF-9 — International Index of Erectile Function- Question 9;

EPS — Ejaculation Projection Score

but not statistically significant. The mean duration
of hospital stay and the mean duration of postopera-
tive catheterisation time was similar across both the
treatment groups. Intraoperative and postoperative
complications recorded in both the treatment groups
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Table 2. Postoperative surgical complications in the two treat-
ment groups (n = 90)

Table 3. Postoperative comparison of objective and subjective
functional measures across the treatment groups (n = 90)

. Group 1 Group 2 . Group 1 Group 2
Variable (n=45) (n = 45) P value Variable (n = 45) (n = 45) P value
Perforation of capsule/venous sinus 2 0 0.15 IPSS
TUR svnd - - - 3 months 4.69 +0.87 4.36+1.74 0.25
syndrome 6 months 6.67 £3.723 4.49 +1.42 0.00
Blood transfusion - - - Qmax (mL/s)
Clot retention - - - 3 months 24.36 £3.82 25.28 +4.33 0.29
X 6 months 21.64 £6.42 24.07 £4.85 0.047
Urethral stricture - - -
PVR (ml)
Bladder neck contracture - 6 0.011 3 months 438 +3.93 429 45.56 0.93
Hematuria _ — _ 6 months 16.20 £+19.88 3.64 £5.40 0.00
uTl 3 2 0.64 IIEF-9
o 3 months 2.58 £0.86 4.18 £0.75 0.00
Recatheterisation - - - 6 months 2.53+0.84 418 40.75 0.00
Urinary incontinence 2 0 0.15 EPS
Retrograde ejaculation 35 5 0.00 3 months 2.44.£0.84 3.49 £0.69 0.00
6 months 2.31+0.84 3.36 +0.74 0.00

n —number of patients; TUR — transurethral resection; UTI — urinary tract infection

are depicted in Table 2. Of the postoperative com-
plications noted, retrograde ejaculation and bladder
neck contracture were significantly higher in Group 1
as compared to Group 2, respectively.

Both the treatment groups demonstrated significant
improvement in the IPSS score (from a preopera-
tive mean of 26.12 +=2.88 to 4.69 =0.87 at 3 months
in Group 1 and from 26.60 =3.45 to 4.36 =1.74
at 3 months in Group 2) and Qmax (from a mean
of 7.03 +2.71 mL/s to 24.36 =3.82 mL/s in Group
1 and from 6.29 +2.64 mL/s to 25.28 +4.33 mL/s
in Group 2) at 3 months postoperatively (Figure 2).
However a significant difference in IPSS (6.67 +3.72
in Group 1 vs 4.49 £1.42 in Group 2; p = 0.00)
and Qmax (21.64 *6.42 mL/s in Group 1 vs 24.07
+4.85 mL/s in Group 2; p = 0.047) were recorded
at 6 months between both the treatment groups
(Table 3).

ITEF-9 score in Group 2 remained similar to preop-
erative profile (4.18 £0.75) vs 2.58 0.86 in Group 1
at 3 months; p <0.05 (Table 3). EPS assessment
showed significant decrease in Group 1 (from a
mean preoperative value of 3.64 +0.48 to 2.31 +0.84
at 3 months) while it remained similar to the preop-
erative EPS score in Group 2 (from a mean preopera-
tive value of 3.67 £0.47 to 3.36 £0.74) at 3 months.
The difference in EPS was significant between both
the treatment groups; p = 0.00). The EPS and IIEF 9
remained stable at 6 months in the Ep-TURP group
(Group 2) (Table 3) with no improvement in Group 1.

DISCUSSION

Transurethral resection of the prostate (TURP)
is one of the most frequently performed procedures

n —number of patients; IPSS — International Prostate Symptom Score;
PVR — post-void residual urine volume; Qmax — maximum flow rate;
IIEF — International Index of Erectile Function- Question 9

in urologic practice to date [3, 4]. Retrograde ejacu-
lation, a well-known complication of TURP is seen
in approximately 65-90% of patients undergoing
TURP [5]. Earlier theories attributed antegrade
ejaculation to bladder neck closure [7, 8]. The in-
ternal urethral sphincter formed by the smooth
sphincter of the bladder neck was regarded as the
key structure preventing retrograde ejaculation
of expelled seminal fluid by active contraction of the
bladder neck during ejaculation through a rich nor-
adrenergic innervation by sympathetic nerves [7, 8].
So, removal of the smooth sphincter of the bladder
neck was considered a major contributing factor
leading to retrograde ejaculation following TURP.
In an attempt to avoid this complication, most sur-
geons proposed a limited incision of the bladder
neck, particularly in younger males with a pros-
tate volume of <30 cc and no median lobe enlarge-
ment [12, 13]. With this technique, the incidence
of post-TURP retrograde ejaculation recorded signif-
icantly decreased to as low as 20% in certain studies
[2, 10, 14].

However, in 1994, Gil-Vernet et al. [9] proposed
a contradictory theory suggesting the role of muscu-
lar tissue around the verumontanum in preventing
retrograde ejaculation via a dynamic ultrasonograph-
ical study. He demonstrated that verumontanum
underwent a slight caudal shift, making a momen-
tary contact with the opposite urethral wall and the
expelled seminal fluid from the ejaculatory ducts
was directed caudally by coordinated contractions
of the external sphincter and the bulbar urethra [9].
In addition, Hermabessiere et al. [15] in 1999 dem-
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Figure 2. Mean change from baseline (preoperative) in objective and subjective functional measures. A. Mean change

and comparison of IPSS at different time intervals between the groups. B. Mean change and comparison of Q-max at different
time intervals between the groups. C. Mean change and comparison of IIEF9 at different time intervals between the groups.
D. Mean change and comparison of EPS at different time intervals between the groups.

Qmax — maximum flow rate; IPSS — International Prostate Symptom Score; PREOP — preoperative; IIEF-9 — International Index of Erectile Function- Question 9;

EPS — Ejaculation Projection Score

onstrated that the ejaculate is expulsed directly into
the inframontanal urethra with a direct closure
mechanism of the paracollicular and supracollicular
tissue (ejaculatory hood), without ballooning of the
prostatic urethra. As a result, preserving the ejac-
ulatory hood (the paracollicular and the supracol-
licular tissue, which is located 1 cm proximal to the
verumontanum) prevented retrograde ejaculation.
Based on this hypothesis, Allousi et al. [10] described
a novel technique of ejaculation preserving TURP.
They demonstrated excellent functional results with
respect to micturition parameters and the persis-
tence of antegrade ejaculation (91%) and comparable
perioperative and postoperative morbidity to regular
TURP thus proving that the apical part is the critical
part of the prostate [10].

In order to achieve improved outcomes with regard
to preservation of antegrade ejaculation, we com-
bined the technique of bladder neck and ejaculatory

hood preservation for small prostate (50 cc) without
median lobe hypertrophy. In our study, antegrade
ejaculation was preserved in 88.89% of patients
who underwent bladder neck and supramontanal
sparing TURP. This was significant when compared
to those who underwent conventional TURP (22.2%).
We used the ejaculation projection scoring system
to assess the degree of projection of the ejaculate .
As per the scoring 0 : no ejaculation, 1 : few drops
only, 2 : non projectile, 3 : projectile, 4 : strongly pro-
jectile [16]. EPS in the conventional TURP group
showed a significant fall while those undergoing
bladder neck and supramontanal preserving TURP
remained fairly unchanged. A salient factor was that
the ejaculatory function assessed by IIEF-9 did not
show significant change pre- and post-treatment
in the Ep-TURP group.

Another striking aspect noted is the decrease in the
incidence of bladder neck contractures following
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bladder neck preservation. While 6 (13.3%) patients
in the conventional TURP group developed bladder
neck contracture (BNC) within 6 months of follow-up,
none in Ep-TURP group had BNC. The low incidence
can be attributed to the avoidance of the proposed
predisposing factors for BNC such as the extensive
resection of the bladder neck and excessive fulgura-
tion at the bladder neck, when performing Ep-TURP.
This low incidence of BNC is noted despite including
patients with only small prostates of less than 50 cc.
Ep-TURP when compared with conventional TURP
has shown comparable improvements in terms of
IPSS, Qmax and International Index of Erectile
Function scores which are comparable to the earlier
studies [10, 11, 17]. Hence, in addition to prevent-
ing retrograde ejaculation and bladder neck contrac-
tures, it significantly improves the outcomes and
overall satisfaction.

Ep-TURP is suitable in all included patients with
a prostate size of less than 50 cc. All procedures were
performed by 2 urologists with considerable skill
and experience with no difference noted between
the two. Since Ep-TURP is a modification from the
conventional TURP no learning curve is required to
achieve satisfactory outcomes for experienced urolo-
gists already performing the standard TURP.
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