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ABSTRACT

Introduction and Objectives. Early recovery of urinary continence after laparoscopic radical prostatectomy 
(LRP) is a signi�cant issue for both patients and urologists. In this setting, a selective ligature of dorsal vascular 
complex (DVC) seems to better preserve the urethral sphincter when compared with standard technique. The 
aim of this study was to analyze the technique and the continence results of selective ligature of DVC in our �rst 
50 patients undergoing laparoscopic radical prostatectomy. 

Materials and methods. We retrospectively included �rst 50 consecutive patients with clinically localized or 
locally-advanced prostate cancer who underwent LRP in our department. In all cases, the management of DVC 
was performed in a selective fashion, by sewing its distal stump after prior sectioning. We evaluated the 
continence rate at 3 and 6 months by quantifying the number of pads per day. We also recorded the 
perioperative and pathological variables.

Results. At 3 months post-LRP 27 patients (54%) were continent (zero or one safety pad) and four (8%) had 
severe incontinence. At 6 months, 33 patients (66%) were continent and only two patients (4%) had severe 
incontinence. The median blood loss was 400 mL and the number of patients requiring blood transfusions was 
5. Eight patients had positive surgical margins, three of them at the level of prostate apex. 

Conclusions. The selective management of DVC is feasible in LRP and can contribute to an early return of 
postoperative continence.
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Materials and methods

We retrospectively included in our study �rst 50 
consecutive males with cT1c-3aN0M0 prostate 
adenocarcinoma who underwent 3D laparoscopic 
radical prostatectomy in Urology Clinic of Bihor 
Emergency Clinical County Hospital (Oradea, 
Romania) between November 2022 and December 
2023.
a. Surgical technique
The patient was placed in dorsal decubitus with the 
surgical table �exed just above iliac crest and in 
Trendelenburg position. A standard extraperitoneal 
(properitoneal) approach (5 trocars) was used. In 5 
cases, we decided to switch to transperitoneal 
approach due to inadequate properitoneal working 
space. After defatting of anterior aspect of prostate, 
incision of endopelvic fascia and sectioning of 
puboprostatic ligaments, we did not proceed with 
standard ligation of DVC, but we isolated and 
incised the bladder neck. The prostate is then 
dissected in standard fashion with the anterograde 
technique. When the DVC has to be managed 
(Figure 1), we increased the insufflation pressure up 
to 18 mmHg and we incise the complex using the 
cold scissors as close as possible to the prostate 
apex (Figure 2). The surgeon assistant used the 
suction probe to aspirate the blood and to wash 
with sterile saline in order to maintain the visibility 
of anatomical structures. After complete detaching 
and bagging the prostate, we selectively sewed the 
DVC (Figure 3), by making several passages (�gures 
of eight) with a unidirectional suture (26 mm half 
circle needle). We veri�ed the quality of hemostasis 
by decreasing the insufflation pressure up to 12-14 
mmHg. The vesico-urethral anastomosis was 
performed using Van Velthoven technique with 
unidirectional suture.

  

 

Introduction and Objectives

Prostate cancer (PCa) is the second most incident 
solid cancer in men and the �fth cause of cancer 
mortality in the world [1]. It has a marked 
heterogenity between patients, with variable 
evolution from indolent PCa to aggressive variants. 
After the widespread introduction of screening in 
PCa, the most of the cases were diagnosed in early 
stages [2]. 

Radical prostatectomy (RP) is the main curative 
treatment modality for local and locally-advanced 
prostate cancer  [3] .  Laparoscopic  radical 
prostatectomy (LRP) has become a widely adopted 
approach in urologic oncology, aiming to preserve 
urinary continence and sexual function and to 
minimize the perioperative complications, without 
compromise the oncological results, when 
compared with open approach [4]. 

The return of urinary continence following LRP 
remains a signi�cant concern, with variable 
incidence, impacting the quality of life of many 
patients undergoing this procedure [5]. Many 
surgical strategies were proposed in order to 
enhance the recovery of continence, with variable 
results [6,7]. There is a concerning if the external 
urethral sphincter is not damaged during the 
standard ligation of DVC (performed immediately 
after incision of endopelvic fascia and sectioning of 
puboprostatic ligaments), given the proximity of 
the two anatomical structures [7]. There also was 
shown that this complex contains not only venous 
sinuses, but also small arterial vessels, nerves and 
muscle �bers, its function still being investigated. 
Thus, the selective ligature of the dorsal vascular 
complex (DVC) has gained increasing attention as a 
technique to better preserve the urethral external 
sphincter [8].

The aim of this study was to retrospectively analyze 
the technique of selective ligature of DVC and the 
continence-related outcomes after �rst 50 cases of 
LRP.
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Figure 1. The intraoperative aspect of DVC before sectioning
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Figure 2. The DVC is sectioned and the urethra can be seen at the tip of the suction device
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features of �nal surgical specimen: pT, pN, 
pathological ISUP grade, prostate size, tumour 
volume, surgical margins status. 

All the patients given their informed consensus for 
participation in this study.

c. Statistical analysis
Microsoft Excel and IBM SPSS Statistics 19 were used 
to evaluate the sample's general characteristics. 
For quantitative variables, we veri�ed data 
normality using the Shapiro-Wilk test, followed by 
Levene's test for variances equality and Student's t-
test (for normally distributed variables) or Mann-
Whitney U test (for variables with non-parametric 
distribution) to compare two quantitative variables. 
For some ordinal qualitative variables, the Mann-
Whitney U test was also used.

Results

Preoperative parameters of the patients are 
summarized in Table 1. No patient had the 
preoperative cT3b, cT4, cN1 or cM1. 

b. Data collection
We  re co rd e d  t h e  fo l l ow i n g  p re o p e rat i ve 
characteristics: age, body mass index (BMI), serum 
prostate speci�c antigen (PSA), prostate volume, 
ISUP grade at biopsy, preoperative TNM (Tumour, 
Nodes, Metastasis) stage.

The intraoperative and postoperative data were 
recorded: total operative time, estimated blood 
loss, number of patients who required blood 
transfusion (and number of transfusions), 
perioperative complications, conversion to open 
approach due to uncontrollable bleeding form DVC. 
urinary catheter duration, postoperative hospital 
stay. We evaluated the continence at 3 months and 
6 months postoperatively by asking the patients the 
number of pads used per day. We strati�ed the 
severity of postprostatectomy incontinence 
according to the Rocco de�nition [9]: zero or one 
safety pad = continent, two pads per day = 
moderate continence, severe incontinence = more 
than two pads per day.
We also included in analysis the pathological 
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Figure 3. The distal stump of DVC is sewed using unidirectional suture, preserving as much as 
possible of urethral sphincter. In the bottom of image, the yellow tip of the Foley catheter can be seen
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The median operative time was 210 minutes (range: 
180-250 minutes). Lymph node dissection was 
performed in 19 cases. Bladder neck preservation 
was possible in 42 patients (85%). Nerve-sparing 
was performed in 10 cases (20%).  

The median blood loss was 400 mL (range: 100-600 
mL). Five patients (10%) required blood transfusion, 
with only one transfusion unit in each case. 

Conversion to open surgery due to uncontrolled 
DVC bleeding were not encountered. Median

 catheterization time was 14 days (range: 12-21 days) 
and mean postoperative stay was 4 days (range: 3-7 
days).

Pathological results are summarized in Table 2. 
Positive surgical margins (R1) were encountered in 
eight patients, four of them in pT2, three in pT3a and 
one in pT3b stage, respectively. Eight patients had 
positive surgical margins (R1). The number of 
patients with positive surgical margins at prostate 
apex was three (of the eight cases with R1). 
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Table 1. Preoperative parameters of the patients

Parameter, measurement unit Value (range) 

Median age, years 62 (47-73) 

Median BMI, kg/m2 26 (23-34) 

Median serum PSA, ng/mL 9 (4-22) 

Median prostate volume, mL 47 (30-70) 

ISUP grade at biopsy 1 10 

2 16 

3 15 

4 9 

Preoperative stage T cT1c 13 

cT2a 9 

cT2b 14 

cT2c 8 

cT3a 6 
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technical variations described in the last years [6,7]. 
The anatomical preservation of external urinary 
sphincter is essential for continence post-RP. 
Damage to the sphincter during standard ligation 
of DVC was incriminated to contribute to the 
postoperative incontinence, due to the proximity of 
the two structures. There is also a risk of passing the 
needle through the prostate apex and lasting 
prostate tissue in place after sectioning the 
complex [8].

In laparoscopic and robotic surgery, due to the use 
of pneumoperitoneum, DVC can be safely 
sectioned without prior ligation, and then placing 
the suture of the distal stump without intercept the 

 

According to the de�nition used in our study, at 3 
months post-LRP 27 patients were continent (zero 
or one safety pad), 19 had moderate incontinence (2 
pads) and 4 had severe incontinence. At 6 months 
post-LRP, 33 patients (66%) were continent, 15 
patients (30%) presented moderate incontinence 
and only 2 patients (4%) had severe incontinence. 

Discussion

The recovery of continence is one of the main 
concer ns  of  pat ients  undergoing radica l 
prostatectomy, expecting also an early return to this 
function [5]. Minimally invasive approaches aim to 
improve the functional results, with multiple 
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Table 2. Pathological data of �nal surgical specimen

Variable, measurement unit Value 

pT2, number (%) 37 (74) 

pT3a, number (%) 10 (20) 

pT3b, number (%) 3 (6) 

Pathologic 

ISUP grade, 

number (%) 

ISUP 1 9 (18) 

ISUP 2 18 (36) 

ISUP 3 14 (28) 

ISUP 4 7 (14) 

ISUP 5 2 (4) 

Prostate size, mL, median 

(range) 

44 (30-70) 

Dominant tumo ur nodule  

diameter, mm, median (range) 

11 (7-20) 

Positive surgical margins 

(R1), number (%) 

8 (16) 
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sphincter muscle �bers. In the studies cited by a 
review published in 2023 that describes the 
evolution of DVC control strategy, the blood loss 
was not clinically signi�cant, but the full continence 
returned earlier for a greater number of patients 
with selective ligature of DVC when compared with 
standard approach during laparoscopic or robotic 
RP [8]. 

Porpiglia et al performed �rst prospective and 
randomized study that compared the continence 
results of patients with selective ligation of DVC 
with those with standard approach during 
laparoscopic radical prostatectomy. They found a 
higher continence rate in the �rst group at 3 months 
(both in terms of number of daily pads and 
standardized questionnaire scores), but without 
statistically signi�cant difference at 6 and 12 
months postoperatively [10]. 

Our continence results at 3 and 6 months are 
comparable, but slightly inferior with those 
published in literature [5]. Most of the studies that 
evaluated the impact of selective control of DVC in 
continence recovery included cases performed by 
surgeons with increased experience in LRP, which 
can explain the higher continence rates compared 
with our results. The oncological outcomes don't 
seem to be compromised by selective technique in 
our study, the rate of positive surgical margins, 
particularly at the prostate apex, was comparable 
with the existing data in literature [8,10]. 

Anatomic studies showed that Santorini's plexus 
covering the prostate and urethral sphincter 
contains not only venous sinuses that drains penile 
veins as it was thought. Two small arteries can be 
of ten symmetr ical ly  obser ved.  There is  a 
considerable number of nerve �bers, part of 
neurovascular bundles, that extends on the 
anterolateral aspect of prostate up to the 2 o'clock 
(right side) and 10 o'clock (left side), that continues 
distally. These structures can also be injured during 
s t a n d a rd  m a n a g e m e n t  o f  D V C ,  t h u s  t h e 
collaborative review published (and updated in 
2016) in European Urology by Walz et al regarding 
current knowledge of surgical anatomy of prostate 
strongly recommends the selective dissection and 
ligation of the complex [11,12]. Thus, we consider 

that the preservation of neurovascular elements of 
DVC using a selective control contributes to the 
improvement of the functional results after RP.

The main drawback of technique is represented by 
signi�cant bleeding that negatively in�uence 
sometimes the visibility of surgical �eld and doesn't 
allow a safe resection of prostate apex with negative 
margins. There are several tips and tricks that we 
systematically applied in order to minimize the 
bleeding originating of the DVC and increase 
visibility. Firstly, before management of DVC, we 
increased the insufflation gas pressure to 18 mmHg. 
In cases with wide Santorini plexus, we �rst 
coagulated using bipolar forceps the super�cial layer 
and the lateral parts of complex. We performed the 
sectioning of DVC just near the prostate apex, not 
only to better preserve the external urethral 
sphincter and membranous urethra, but to have a 
more manageable bleeding, given that the diameter 
of venous sinuses is smaller at this level when 
compared with more distal. In our experience, the 
median blood loss (400 mL) was not higher than 
reported in most of the study in literature [8,10]. 

One of the main limitations of this study is the 
absence of a control study group, given that this is 
our initial experience in LRP. Because of the 
retrospective method for data collection, we 
considered that quantifying number of pads per day 
is  the best  way to evaluate the degree of 
postoperative incontinence. It is more difficult for 
patients to be objective to a questionnaire when 
they are asked retrospectively regarding their 
continence.

Conclusions

Preservation of external urethral sphincter without 
compromising oncological results during DVC 
control is essential for early recovery of continence 
after RP. In our study, we demonstrated that selective 
ligature of DVC is feasible in LRP, with good 
oncological and functional results. 
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