ROBOTIC AND LAPAROSCOPIC UROLOGY
The Effect of Single-port Transvesical Laparoscopic Radical Prostatectomy on Erectile Function and
Urinary Continence Compared to Intrafascial Endoscopic Extraperitoneal Radical Prostatectomy
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Purpose: To compare the erectile function and urinary continence of patients after single-port transvesical laparoscopic radical prostatectomy (STLRP) with intrafascial endoscopic extraperitoneal radical prostatectomy (IEERP).
Materials and Methods: Patients treated with STLRP (35) or IEERP (52) were recruited from September 2013 to
June 2017. At baseline preoperatively and 2-year follow-up postoperatively, sex and continence assessments were
performed by International Index of Erectile Function-6 (IIEF-6) and daily pads, respectively.
Results: The sexual function at 3 months after RP declined obviously. 71.4% (STLRP) and 38.5% (IEERP) patients recovered potency at 6 months postoperatively (P < .01). 82.9% (STLRP) and 59.6% (IEERP) patients
recovered potency at 2 years postoperatively (P < .05). 97.1% (STLRP) and 75.0% (IEERP) patients recovered
continence (0 pad/day) at 3 months postoperatively (P < .01). Continence achieved 100.0% at 2 years after RP in
both groups.
Conclusion: Patients receiving STLRP may obtain better and faster postoperative functional recovery than the
ones receiving IEERP. As an exploratory research, STLRP may be another effective treatment for organ-confined
prostate cancer.
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INTRODUCTION

W

orldwide, prostate cancer (PCa) is the second
most common malignancy among men. In America, the incidence of prostate was 105.1 per 100000. In
middle east/Iran, the rate was 11.52 per 100000. In China, the rate was 20.7 per 100000 males. For early PCa,
surgical treatment can achieve the goal of radical cure,
and the five-year survival rate can reach 100%.(1)
In recent years, laparoscopic radical prostatectomy
(LRP) is recommended in low-risk organ-confined
prostate cancer (PCa) patients who present with significant obstructive symptoms, which can not only resolve
the obstruction but also control the PCa development.
Because LRP do not significantly reduce PCa mortality
for low-risk patients,(2) the operation effect on health-related quality of life for PCa patients with long term survival becomes pretty important. Postoperative sexual
and urinary function, playing important roles in quality of life (QOL), is quite important to the success of
LRP.(3-5) Intrafascial endoscopic extraperitoneal radical
prostatectomy (IEERP) has been widely accepted for its
limiting trauma to the surrounding fascia of prostate,
which can protect the enclosed neurovascular bundles
and bring a better sexual and urinary functional recovery than the previous operations.(6) Still, modifications

have been in progress to improve the functional recovery in operation.
We first launched single-port transvesical laparoscopic
radical prostatectomy (STLRP) for patients with lowrisk organ-confined PCa (PSA ≤ 10 ng/mL, Gleason
score < 7, and clinical stage T1~T2aN0M0) in 2010.
Compared with IEERP, STLRP can utilize the natural
space of bladder lumen, avoid the bladder and perivesical space, not only to minimize the dissection of the
tissue around the bladder neck, prostate and urethra but
also to completely preserve the surrounding tissue of
bladder, which may bring better erectile function and
urinary continence postoperatively.(4) However, a longterm follow-up study is still required.
In order to better assess the superiority of this novel
way (STLRP), we surveyed 87 patients treated with
STLRP or IEERP at 2-year follow-up postoperatively,
compared the sexual and urinary functional recovery.

MATERIALS AND METHODS
Patients’ selection

This retrospective study was conducted in accordance
with the guidelines of the Ethics Committee of the
Third Affiliated Hospital of Sun Yat-sen University. From September 2013 to June 2017, a total of 87
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Table 1. Preoperative, intraoperative and postoperative data.
					

STLRP (35 cases)

IEERP (52 cases)

P-value

Preoperative			
Mean (range) age, years			
60 (45-69)		
61 (42-68)
.772
Mean (range) BMI, kg/m2			
23.2 (21-25.8)
23.1 (20.5-25.6)
.825
ASA score, n								 .830
1					21		30
2					14		22
Mean (range) PSA, ng/mL			
7.54 (6.15-9.25)
7.15 (5.28-9.16)
.729
Mean prostate volume (range), ml		
31.5 (12.8-65.5)
33.5 (12.6-75.2)
.350
Biopsy Gleason score, n							1.000
3+3					35		52
Clinical stage, n								.721
T1c					26		39
T2a					9		13
IPSS score, n								.663
21~25					22		30
26~30					13		21
31~35					0		1
QOL score, n								.540
4					20		25
5					15		26
6					0		1
IIEF score, n								.646
18~21					2		3
21~25					33		49
Intraoperative			
Mean (range) operative time, min		
105.0 (75-185)
102.5 (72-180)
.786
Mean (range) EBL, mL			
130 (65-500)
135 (60-550)
.702
Mean BTR, %				0		0		1.000
Nerve sparing, n (%)			
Bilateral				35 (100)		52 (100)		1.000
Intraoperative complications (Clavien), n
0		
0		
1.000
Postoperative			
Positive margins, n			0		0		1.000
Pathological Gleason score, n						.984
3+3					20		29
3+4					12		18
4+3					3		5
Pathological stage, n							.623
pT2a					24		33
pT2b					11		19
Clavien system								.525
Postoperative complications, grade I, n		
1		
3
Biochemical recurrence (n)			0		0		1.000

Abbreviations: EBL, estimated blood loss; BTR, blood transfusion rate; QOL, quality of life.

patients diagnosed with low-risk organ-confined PCa
(PSA ≤ 10 ng/mL, Gleason score < 7, and clinical stage
T1~T2aN0M0) combined with significant obstructive
symptoms (IPSS score > 20, QOL > 3) who received
STLRP (35) or IEERP (52) with bilateral nerve preservation were included in this study. The postoperative
follow-up of each patient was at least 24 months. Incidence of complications was graded according to the
modified Clavien system. Biochemical recurrence was
defined as at least 2 consecutive detectable PSA levels > 0.2ng/mL.(7-9) We offered patients two operations
(STLRP and IEERP) and informed them of the pros and

cons of each. The patient chose the plan and signed the
informed consent. All operations were performed by a
stationary surgeon and two non-stationary assistants.

STLRP

The equipment, device, methodology, etc. used for
STLRP in more detail were introduced in our previous
studies.(4) The main operational procedure included the
following: 1. Port (similar to the single-port approach)
which extended into the bladder was established between the umbilicus and pubic symphysis. 2. A posterior incision was created along the bladder neck distal to
the ureteric orifices. 3. Dissection of vas deferens and

Table 2a. The recovery of erectile function at different intervals (STLRP VS IEERP)
Erectile function (Timing)		

IIEF-6 score

STLRP		

IEERP		

Baseline 			
≥ 18		
35 (100%)		
52 (100%)		
				
< 18		
0 		
0
3 Months			
≥ 18		
4 (11.4%)		
3 (5.8%)		
				< 18		31		49
6 Months			
≥ 18		
25 (71.4%)
20 (38.5%)
				< 18		10		32
12 Months			
≥ 18		
28 (80.0%)
26 (50.0%)
				< 18		7		26
24 Months			
≥ 18		
29 (82.9%)
31 (59.6%)
				< 18		6		21
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P-value
1.000
.341
.003
.005
.022
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Table 2b. Potency (STLRP VS IEERP) by generalized linear
mixed models.
Variable

Estimate Std Error

Intercept
time		
groups		
time*group

-.878
-.077
.374
.057

.495
.042
.294
.025

t
-1.770
-1.840
1.280
2.310

P
.077
.066
.203
.021

seminal vesicles, and anterograde separation of Denonvillier’s fascia. 4. Lateral separation of the prostate and
intrafascial nerve sparing. 5. Remove of the puboprostatic ligaments and dorsal vein complex. 6. Dissection
of the urethra and prostate apex. 7. Vesico-urethral tension-reduced anastomosis.

IEERP

The main operational procedure of IEERP included the
following: 1. Port (establish the preperitoneal space)
which carried down to the posterior rectus sheath where
trocars were inserted. 2. Expose the anterior surfaces
of both bladder and prostate as well as the endopelvic
fascia. 3. Dissection of bladder-neck, vas deferens and
seminal vesicles, and stripping down Denonvillier’s
fascia. 4. Lateral separation of the prostate and intrafascial nerve sparing. 5. Remove of the puboprostatic
ligaments and dorsal vein complex. 6. Dissection of the
urethra and prostate apex. 7. Vesico-urethral tension-reduced anastomosis.(6)

Functional assessment

Sexual and urinary function at baseline and various
time points (3, 6, 12, 24 Months) after surgery were
evaluated using the IIEF-6 and ICS (International Continence Society) questionnaires, respectively. These
questionnaires were relatively effective and universal
measurement methods at present and they had been cited and used in many studies. Potency was defined as an
IIEF-6 score ≥ 18 with or without phosphodiesterase 5
inhibitors (PDE5-Is) support. Continence was defined
as no need for pads. Mild incontinence was defined as
1-2 pads requirement daily by patients for normal physical activity and incontinence was defined as > 2 pads
daily.(8,10)

Statistical analysis

We compared the two groups (STLRP VS IEERP) by
Student t test for numeric values, and Chi-square test
for non-numeric values. Generalized linear mixed models were used for comparison of postoperative functional recovery between the two groups. Significance was
defined by P < .05.

Figure 1. Potency recovery after RP.

RESULTS

There were 87 patients (STLRP 35, IEERP 52) in accordance with the inclusive criteria. There was no significant difference between the two groups (STLRP VS
IEERP) on clinical and pathological parameters preoperatively (Table 1). There were 10 cases in STLRP
group received PDE5-Is after surgery, while 15 patients
in IEERP.
Table 2 lists show the erectile function of patients preoperatively (baseline) and postoperatively (3, 6, 12, 24
Months). Potency (IIEF-6 score ≥ 18) preoperatively
achieved 100% (both STLRP and IEERP), while declined obviously at 3 months postoperatively. After
RP, sexual function recovered over time, and finally,
82.9% (STLRP) and 59.6% (IEERP) patients recovered
potency at 2 years postoperatively. Besides, patients
(STLRP: 71.4%) obtained better potency than others
(IEERP: 38.5%) at 6 months postoperatively, and generalized linear mixed models showed the erectile function of patients after STLRP recovered better than ones
after IEERP on the whole (Figure 1).
Table 3 lists show the urinary continence of patients
preoperatively (baseline) and postoperatively (3,6,12,
24 Months). The rate of continence (0 pad/day) preoperatively in all patients was 100%. At 3 months postoperatively, the rate of continence (0 pad/day) in patients
receiving STLRP achieved 97.1%, and only one patient
showed mild incontinence (1-2 pads/day).
Patients (STLRP: 97.1%) obtained better continence
than others (IEERP: 75.0%) at 3 months. The rate of
continence returned to 100% (STLRP) and 96.2%
(IEERP) at 6 months postoperatively, and continence
achieved 100.0% at 12 months after RP in both groups.
On the whole, the continence of patients after STLRP
recovered better than ones after IEERP by generalized

Table 3a. The recovery of urinary continence at different intervals (STLRP VS IEERP)
Urinary continence (Timing)

daily pads		

STLRP		

IEERP		

P-value

Baseline 			0		35 (100%)		52 (100%)		1.000
				
1-2		
0 		
0
3 Months			
0		
34 (97.1%)
39 (75.0%)
.001
				1-2		1 		13
6 Months			0		35 (100%)		50 (96.2%)
.240
				1-2		0 		2
12 Months			0		35 (100%)		52 (100%)		1.000
				1-2		0 		0
24 Months			0		35 (100%)		52 (100%)		1.000
				1-2		0 		0
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Table 3b. Continence (STLRP VS IEERP) by generalized linear
mixed models.
Variable

Estimate Std Error

Intercept
time .142
groups 14.694
time*group

-31.367
.061
316.090
-.142

632.190
2.340
.050
.000

t
-.050
.020
.963
-∞

P
.961
<.0001

linear mixed models (Figure 2).
DISCUSSION
Radical prostatectomy (RP) is always used aiming for
prostate cancer cure, but usually, it adversely affects
health-related quality of life. Cancer-specific survival
approaches 96.3% at 10 years, and 95% at 15 years after surgery for early localized prostate cancer.(11) When
low risk disease is common, the heavy focus will be the
functional recovery. Sexual and urinary function, often
being considered as part of the important quality of life,
will be more significant for patients receiving RP.(12)
Nerve sparing in RP may always play a critical role in
functional recovery postoperatively.(13) Prostatectomy
itself is a definitely traumatic operation. Preserving the
external striated urethral sphincter and its innervation
may facilitate the recovery of sexual and urinary function postoperatively.(14) With the intrafascial nerve-sparing, endoscopic extraperitoneal radical prostatectomy
was reported to minimize the operational trauma of
fascia and the related neurovascular bundle.(6) Much
evidence has shown that the preservation of dorsolateral neurovascular bundles during operation may not
be the only key factor in functional rehabilitation, and
the unknown and complicated neural tissue distributing
around bladder, prostate and urethra or in fascia may
also participate in sex and continence.(15,16) Single-port
transvesical enucleation of the prostate was reported
as an effective treatment for large-volume obstructive
BPH and all patients (34 cases) receiving this operation
got no incontinence.(17) Recent studies also showed that
sex and continence-relevant nerves may largely exist in
the periprostatic and perivesical space, and careful separation of prostate from its surroundings (periprostatic
fascia) could improve functional outcome.(18) STLRP
can utilize the natural entry point and space of bladder,
avoid the bladder, perivesical space and fascia, minimize the dissection of tissue and the injury of operation,
and maximize the preservation of nerve plexus around
the bladder neck, prostate and urethra, from which better
recovery of erectile function and continence may benefit. Our research showed that patients receiving STLRP can obtain better functional recovery than the ones
receiving IEERP in early time following RP. Besides,
patients receiving STLRP obtained better functional
recovery during 2 years of follow-up, which evaluated
by generalized linear mixed models. It showed that patients after STLRP got distinct advantages throughout
the postoperative recovery process, which were closely
related to a better quality of life.
Sexual and urinary recovery after RP is complicated
and multifactorial, influenced by age, smoking status,
comorbidities such as obesity and diabetes, baseline potency and continence, operation, complications and so
on.(19,20) Besides, previous research has found that there
is also mutual influence between sexual and urinary recovery.(21) Previous studies suggested that sexual funcRobotic and Laparoscopic Urology 595

Figure 2. Continence recovery after RP.

tion of patients recovered significantly within 1-2 year
after surgery, and then declined slowly.(22) Our research
also showed that potency recovered over time after RP
(Figure 1), including STLRP and IEERP. STLRP, as
an exploratory research, may have some advantage in
potency recovery postoperatively. Besides, active adjuvant therapy, like biofeedback, phosphodiesterase-5
inhibitors, intracavernous injection, vacuum and biofeedback postoperatively, may also promote the potency recovery. However, the potency recovery will still be
a long-term process, and often 1-2 year or even longer
time may be supposed for improving time.(23) There
were also limitations in our study for the relatively
small sample size and limited follow-up years.

CONCLUSIONS

STLRP can minimize the nerve injury and obtain better and faster postoperative functional recovery than
IEERP. STLRP may be another effective treatment for
low-risk organ-confined prostate cancer.
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