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Abstract
Benign prostatic hyperplasia (BPH) is a common condition 

among older men that causes lower urinary tract symptoms. Although 
pharmacological treatments are available, surgery is often required. The 
development of surgical techniques has progressed, with robotic simple 
prostatectomy (RASP) being one of the minimally invasive techniques 
for larger prostates. However, ejaculatory dysfunction remains a 
common postoperative problem of BPH surgery, significantly impacting 
patients' quality of life. In 1990, Dixon et al. were the first to describe the 
urethral-sparing approach, which maintained anterograde ejaculation. 
Recently, Wang et al. performed the first urethral-sparing RASP (US-
RASP). We present a case series from the initial experience of US-RASP 
in a high-volume Brazilian surgical center with an experienced robotic 
surgeon. Three patients underwent US-RASP at our center in 2022 were 
included. The mean age and prostate volume were, respectively, 67.7 
years (42-89) and 88.9ml (85.6-92). None of the patients had a median 
lobe. Total preservation of the urethra was achieved in all patients, 
with no US-RASP failures and conversion to standard RASP. The 
average operative time of US-RASP was 98min (86-118). There were 
no intraoperative complications. Two of the three patients maintained 
anterograde ejaculation (66.7%), but with reduced volume. There were 
no postoperative complications and the patients are still being followed 
up to assess the long-term results. Therefore, our results suggest that US-
RASP can be implemented with good rates of preservation of the urethra 
and anterograde ejaculation, since performed by an experienced robotic 
surgeon.
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Introduction
Benign Prostatic Hyperplasia (BPH) is a prevalent diagnosis among 

older men, contributing to Lower Urinary Tract Symptoms (LUTS) such as 
urgency, frequency, nocturia, weak urinary stream, and incomplete bladder 
emptying [1]. Epidemiological studies showed that 50% of men in their 
fifties will have BPH symptoms [2], and the incidence of LUTS in this age 
group is estimated as high as 25% in some studies [2,3]. Despite the different 
pharmacological drugs available to treat BPH or LUTS, the surgical approach 
is often required [4,5]. Surgical reports for BPH disease date back to the early 
1900s, when Freyer proposed digital enucleation of the adenoma through 
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a transvesical approach [6], and later Millin described a 
transcapsular technique  [7]. Since then, technological 
advancements have led to the development of several surgical 
techniques over the past few decades, including robotic 
surgery for accessing larger size prostates  [8-11]. According 
to European Association of Urology (EAU) guidelines, for 
patients affected by significant bladder outlet obstruction 
or LUTS not responsive to medical therapy secondary to 
BPH, endoscopic techniques represent the first choice  [5]. 
Currently, simple prostatectomy and HoLEP are the preferred 
techniques for prostates larger than 80ml  [5]. Open Simple 
Prostatectomy (OSP) is the gold standard approach for 
simple prostatectomy  [6,7,12], but in recent years, minimally 
invasive techniques have gained popularity, with interesting 
results  [13]. Robotic-Assisted Simple Prostatectomy (RASP) 
has become the new standard minimally invasive technique 
for large prostates, with studies showing improvements in 
peri-operative outcomes without compromising functional 
outcomes. Despite recent technical innovations, several 
postoperative problems are still unresolved. Among them, 
retrograde ejaculation is one of the most frequent problems, 
with a major impact on patients’ quality of life  [14,15]. To 
address this issue, a technique called urethral-sparing simple 
prostatectomy has gained popularity. This approach preserves 
the urethra and aims to maintain anterograde ejaculation  
[16-18]. The concept of preservation of the prostatic urethra 
(Madigan technique) was initially described by Dixon et 
al. in OSP but has not been widely used due to technical 
complexity  [14]. However, the era of robot-assisted surgery 
that allows for better visualization, dissection, and suturing, 
a wider use of urethral-sparing techniques has been proposed 
with significant advantages in terms of less residual adenoma, 
shorter catheterization time, and better preservation of 
ejaculate function  [8,16-18]. We present a case series of 
urethral-sparing RASP (US-RASP) performed in patients 
with BPH, in a Brazilian high-volume surgical center with an 
experienced robotic surgeon.

Materials and Methods
Study design

This is a retrospective, observational, case-series study 
of patients with massive BPH (prostate volume > 80 ml) 
and with indication for surgical treatment, submitted to US-
RASP in a Brazilian center with high surgical volume. All 
surgeries were performed by an experienced robotic surgeon 
who has performed over 500 RARP and 32 RASP (JPM). 
The main objective of this study was to evaluate the US-
RASP reproducibility in our center, analyzing the level of 
preservation of the urethra and the postoperative results, 
mainly the preservation of the anterograde ejaculation.

Surgical technique
All adenomectomies were performed using a Da Vinci 

Xi Surgical System (Intuitive Surgical, Sunnyvale, CA, 
USA) following the step by step described by Porpiglia  
et al  [18]. Under general anesthesia, the patient is prepared 
and positioned in a slight Trendelenburg position (27°). 
Pneumoperitoneum is achieved using a Veress needle 
inserted in the periumbilical area. After the establishment of 
pneumoperitoneum through puncture with a Veress needle in 
the periumbilical region. The five ports (four 8mm trocars 
for the Da Vinci Xi system and one 5mm for the assistant 
surgeon) are placed in a classic fan configuration and the 
robot is docked. After incising the parietal peritoneum for 
retropubic access and removing the periprostatic fat, an 
anterior transverse incision is made halfway between the 
dorsal venous complex and the bladder neck (Figure 1).

The cleavage plane between the capsule and the adenoma 
is identified anteriorly and gently dissected into the apex of 
the prostate bilaterally (Figure 2).

Basically, enucleation of the adenoma is performed 
in the avascular plane of the capsule, starting in the left 
lobe. Dissection is performed from the apex of the prostate 
bilaterally to the left lateral aspect of the adenoma, then 
cranially into the bladder neck, using bipolar forceps to 
control possible bleeding from perforating blood vessels. At 
the end of this stage of dissection, the left lobe is mobilized, 
except for its medial portion, which is still attached to the 
urethra. Subsequently, a median longitudinal incision is made 
in the anterior commissure and the urethra is medialized with 
the aspirator by the assistant and gently dissected from the 
left lobe of the adenoma. Finally, the posterior aspect of the 
surgical capsule is reached with a caudocranial dissection, 
with the left lobe removed. The same steps are performed 
for right lobe resection. After removing the adenoma (Figure 
3), the hydrodistension test is performed, filling the bladder 

Figure 1: Transverse opening of the prostatic capsule (dashed 
yellow line) at the midpoint between the dorsal venous complex (1) 
and the bladder neck (2).
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with 150ml of saline solution, to verify the integrity of the 
urethra and the degree of preservation. Any perforation is 
sutured with 4-0 absorbable monofilament and any bleeding 
is controlled.

To aid in hemostasis, a thrombin gelatin hemostatic matrix 
is placed in the prostatic pocket, and the prostatic capsule is 
finally closed with a continuous two-layer 3-0 barbed suture 
(Figure 4 and 5).

Results
Three patients underwent US-RASP at our center in 2022 

and were included in this study. The mean age was 67.7 
years (42-89). The mean prostate volume among the three 
patients was 88.9ml (85.6-92), and none of the patients had 

a median lobe. Regarding preoperative clinical symptoms, 
two patients had moderate obstructive LUTS, mainly weak 
stream, short voiding interval, frequent nocturia and use of 
dutasteride. The third patient, who was only 42 years old, had 
severe obstructive symptoms that progressed to acute urinary 
retention. Two patients were hypertensive, one of them a 
longtime smoker and with a family history of bladder and 
colon cancer in first-degree relatives. Regarding previous 
surgeries, although one patient had a history of orthopedic 
surgeries and another of angioplasty with stent, none of the 
patients had undergone abdominal or pelvic surgeries. One of 
the patients had a large and bilateral inguino-scrotal hernia, 
and it was decided to repair it in the same procedure. Total 
preservation of the urethra was achieved in all patients, with 
no US-RASP failures and conversion to standard RASP. The 
average operative time of US-RASP was 98min (86-118), 
disregarding the time used for the repair of the inguino-scrotal 

Figure 2: Resection of the left prostate lobe (2) preserving the 
urethra (yellow arrow). (1): Prostatic capsule and (3): Right lobe 
of the prostate.

Figure 4: Prostate capsule closure with 3-0 barbed suture.

Figure 5: Prostate capsule closed with continuous suture (dashed 
yellow line).

Figure 3: Prostate with open capsule (1), resected lateral lobes and 
preserved urethra in the center (yellow arrow).
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hernia in one of the cases. There were no intraoperative 
complications. Regarding the postoperative functional 
outcomes reported by the patients, all patients are satisfied 
with the outcome of the surgery, with a strong stream, voiding 
interval greater than 2 hours, reduced nocturia and normal 
erections. Two of the three patients maintained anterograde 
ejaculation (66.7%), but with reduced volume. There were no 
postoperative complications and the patients are still being 
followed up to assess the long-term results.

Discussion
BPH surgery aims to relieve urethral obstruction and 

several endoscopic techniques have been introduced to 
decrease intraoperative complications and reduce morbidity  
[8,19]. One of the major complications of BPH surgery is 
ejaculatory dysfunction, which can significantly affect quality 
of life, particularly in young and sexually active men [14,15]. 
Although various techniques have been proposed to decrease 
postoperative ejaculatory dysfunction rates, mainly retrograde 
ejaculation [14,16-18]. The exact mechanism involved in 
the pathogenesis of postoperative ejaculatory dysfunction is 
still unclear, but contrary to what was thought, the bladder 
neck closure is not necessary for antegrade ejaculation, as 
demonstrated during transurethral incision of the prostate  
[20,21]. An ultrasonographic study on the mechanics of 
ejaculation in 30 men showed the importance of muscle tissue 
during ejaculation, with verumontanum playing a crucial 
role in propelling sperm distally  [22]. This "high-pressure 
ejaculatory area" can still function even with the bladder neck 
open, as long as the tissues around the verumontanum are not 
damaged  [18]. Recently, with the advent of robotic surgery, 
the Madigan technique for preserving the urethra has been 
heavily studied as an alternative for preserving ejaculatory 
function in patients undergoing RASP  [16-18]. In 2018, 
Wang et al. introduced the first urethra-sparing RASP 
technique  [16]. The procedure involves extraperitoneal 
access, exposure of the bladder neck junction, and careful 
dissection between the adenoma and prostatic urethra under 
the anterior commissure  [16]. The prostatic lobe is removed 
to facilitate the dissection and removal of the contralateral 
lobe, while avoiding urethral damage  [8,16]. The urethral 
integrity is tested by filling the bladder with saline and 
inspecting for perforations, with immediate repair performed 
if needed. Continuous bladder irrigation is not required  
[8,16]. Posteriorly, Simone et al. described a transperitoneal 
approach using near-infrared fluorescence imaging to ensure 
prostatic urethral integrity during the adenoma dissection  
[17]. An injection of indocyanine green into the bladder helps 
with visualization during the procedure  [17]. Comparing the 
results of our small series of initial cases with the literature, 
the rate of total preservation of the urethra is higher than 

that found in the studies by Simone et al. and Porpiglia et al. 
(60.86% and 83.4%, respectively), possibly due to the low 
number of patients in our case series [17,18]. Preservation 
of anterograde ejaculation was achieved in 66.7% (2/3) of 
patients, this value is consistent with that found by Porpiglia 
et al. (63% to 81%, ranging from 1 to 12 months of follow-
up)  [18]. Regarding surgical time, if we compare it with 
the findings of Porpiglia et al., the author who described 
the step-by-step procedure we used in our center, there was 
a difference of 12 minutes less in our series of cases [18]. 
This may have happened due to several factors, such as the 
low number of patients in the case series, the difference in 
complexity between the cases and the way in which surgical 
time was measured.

All patients in our study had prostates larger than 80ml, 
with a mean prostate volume of 88.9ml, a value lower than 
that found in the studies by Simone et al. and Porpiglia et 
al. (102 and 140, respectively) [17,18]. Another important 
difference is that, contrary to previous studies, none of the 
patients in our case series had a median lobe. Both the absence 
of the median lobe and the smaller size of the prostate reveal 
fewer complex cases in our case series, which is compatible 
with the better urethral preservation rate and the shorter 
surgical time found. This study has some limitations: (a) the 
retrospective and observational design; (b) the low number of 
patients included; and (c) the short postoperative follow-up, 
which made it impossible to carry out a statistical analysis. 
Although it is a small case series, our study represents the 
initial result of US-RASP implantation in a South American 
center, showing good rates of total preservation of the 
urethra and preservation of anterograde ejaculation, without 
complications.

Conclusion
Therefore, our results suggest that US-RASP can be 

implemented with good rates of preservation of the urethra and 
anterograde ejaculation, since performed by an experienced 
robotic surgeon and in well-selected cases.
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