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Single-centre study comparing standard apical dissection
with a modified technique to facilitate vesico-urethral
anastomosis during laparoscopic radical prostatectomy

Xin Gao*, Xiao-Yong Pu*, Jie Si-Tu and Wen-Tao Huang

A modified apical dissection of the prostate to improve the efficiency of vesico-urethral anastomosis (VUA) in laparoscopic radical

prostatectomy (LRP) was reported. A total of 42 patients were randomly selected and enrolled in this study. A standard LRP was

performed in 21 patients (group 1), whereas a novel, modified apical dissection of the prostate in LRP was performed in another 21

patients (group 2). Surgical data, total operative time, VUA time, extravasation rate, catheterisation time, occurrence of anastomotic

strictures, and the early and late continence rates were analysed statistically. No differences in clinical or pathological characteristics

were determined between the two groups. The total operative time, VUA time, blood loss and catheterisation time were lower in group 2,

which received the novel, modified technique compared with group 1, which received the standard technique to dissect the apex of the

prostate (P,0.01 for each variable). Regarding the extravasation rate and the occurrence of anastomotic strictures, no significant

differences were found between the two groups (P.0.05 for each). After catheter removal, a statistically significant difference in the

continence rates was present at 3 and 30 days post operation in the two groups (P,0.01, respectively). At 90 days post operation, the

difference, although still present, was no longer statistically significant (P.0.05). The novel, modified apical dissection of the prostate

facilitates the VUA and significantly improves the efficacy of the procedure and early restoration of continence.
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INTRODUCTION

Prostate cancer is the most commonly diagnosed malignancy in men

and also the leading cause of cancer-related death in developed coun-

tries,1 but its incidence is relatively lower in China.2–4 According to the

2002 IARC database, the age-standardized incidence of prostate can-

cer in China was 1.6 per 100 000 person-years, with a mortality rate of

1.0 per 100 000 person-years.5 It is confirmed that the morbidity of

prostate cancer has increased in recent years.4

Laparoscopic radical prostatectomy (LRP) has been established as a

minimally invasive and viable alternative to the open procedure and is

routinely performed in some larger centres in China.2–4 LRP is a

technically challenging and time-consuming operation that requires

not only ablative but also reconstructive laparoscopic skills.6–8 The

surgical technique of radical prostatectomy has undergone many

refinements, resulting in reduced blood loss through better control

of the dorsal vein complex and preservation of erectile function by

sparing the neurovascular bundles.9 The most difficult part of LRP is

thought to be the vesico-urethral anastomosis (VUA), requiring con-

siderable training and experience and a relatively long operative time,

even when performed by a skilled laparoscopic surgeon; thus, it can be

a formidable task for an inexperienced surgeon.10–12 The morbidity of

an insufficient VUA is well known, causing longer catheterisation

and hospital times than those for a dry anastomosis and stricture

formation from urine extravasation at the anastomotic site.13–15 The

VUA can be effectively accomplished with either interrupted or

running sutures. Most laparoscopic surgeons perform VUA using

interrupted sutures,2,16,17 although the trend toward continuous, sin-

gle-knot sutures is increasing.10,18–25 In our institute, we used inter-

rupted sutures in the first 104 patients who underwent VUA,2 but

because of the variable difficulty in performing the procedure, we

turned to the running suture technique. We have confirmed that a

modified apical dissection of the prostate as described by Steiner26

improves early continence in LRP.2 In this study, we tested a novel,

modified apical dissection of the prostate. This study was a prospective

evaluation of whether the novel, modified apical dissection of the

prostate could facilitate the VUA in LRP. The end points of the study

were to determine whether the novel, modified apical dissection of the

prostate technique could decrease the VUA time and affect the other

operative characteristics.

MATERIALS AND METHODS

Patients
From March 2007 to March 2009, after admission, 42 patients sched-

uled to undergo an LRP were prospectively randomized into two

groups of 21 patients each. The procedure was a standard LRP as

described by Walsh.27 In group 1, the single-knot running technique
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alone was used. In group 2, the single-knot running technique was

used along with a modified technique for simple dissection of the

apical prostate. After giving written consent, participants were asked

to participate actively in the random assignment. Each was invited by

the manager of the centre to choose an envelope from a basket of 10

envelopes, each of which contained a group assignment. After each

randomisation, a new envelope was added to the basket. This added

envelope was taken sequentially from a set of envelopes prepared in

such a way that each set of envelopes contained five for the control arm

and five for the intervention arm.2

The Human Ethics Review Committee of the Third Affiliated

Hospital, Sun Yat-Sen University, approved the study protocol. All

operations were performed by a single surgeon (XG). All patients

underwent preoperative urine culture, urodynamics, transrectal ultra-

sound, intravenous pyelography and either CT or MRI. All factors may

affect the bladder, such as retention, urgency, frequency, poor bladder

compliance and detrusor instability, were excluded. We recorded all

patient characteristics, including age at presentation, mean prostate

volume, grade, clinical stage and prostate-specific antigen levels. The

operative characteristics were also recorded and compared.

Surgery technique

Preoperatively, patients were extensively informed of the expected

advantages and risks involved in the operation. They also signed an

informed consent module approved by our institution’s Ethics

Committee.

The modified apical dissection of the prostate technique is per-

formed with a transperitoneal approach with a V-shaped arrangement

of the trocars (12-mm umbilical port, 12-mm paramedian right port,

and three 5-mm ports, one paramedian left and two pararectal) as we

have previously described.2 After the puboprostatic space is

developed, the endopelvic fascia of the prostate is bilaterally dissected

longitudinally toward the apex and the puboprostatic ligament sec-

tion. The dorsal vein complex is divided and sutured with 2-0 Vicryl

(Figure 1a). When the bladder neck is transected and its posterior wall

is opened, the vas deferens and seminal vesicles are dissected carefully

to avoid injury to the pelvic plexus, which runs close to their tips

(Figure 1b). The Denonvilliers’ fascia is exposed and opened, and

the posterior plane of the prostate is created and extended to the apex

of the prostate. The lateral vascular pedicle of the prostate is then

dissected using a harmonic scissors. Before the prostatic apex mobi-

lisation, a 16F catheter is inserted through the prostate. To avoid

damaging the continence nerves and the dorsal vein, sharp scissors

are used to cut the anterior aspect of the urethra close to the apex of the

prostate. When the anterior wall of the proximal urethra is incised, the

tip of the catheter is pulled up retrogradely to clearly show the pos-

terior wall of the urethra (Figure 1c; this differs from our previous

technique) and a forceps is used to retract the Foley catheter antero-

gradely and superiorly to reveal the posterolateral urethra. The key

step is to dissect and preserve the posterior aspect of the urethra close

to the tip of the prostate. The longer urethral stumps were preserved.

This is advantageous for VUA. Reconstruction of a new bladder neck

requires the use of a longitudinal running 3-0 Vicryl suture. The

vesico-urethral anastomotic sutures are placed 3–5 mm from the

transected urethral edge to include mucosa, smooth muscle and mus-

cular sphincter. The 5 and 7 o’clock areas should be avoided so as to

minimize the risk of injury to the somatic and autonomic innervations

of the external urethral sphincter.2 The posterolateral aspect of the

external urethral sphincter and median fibrous raphe are subsequently

transected proximal to the prostate apex under direct vision (this is

done so that the continence nerves can be well preserved before they

enter the external urethral sphincter), until the urethra retracts from

the posterior prostatic apex and the underlying Denonvilliers’ fascia

and the rectourethralis muscle are seen. This technique is different

from the standard approach in which the rectourethralis muscle and

Denonvilliers’s fascia are incised after division of the urethra. In our

study, for the single-knot running technique in VUA, a 3-0 poligleca-

prone suture placed on a 26-mm-long 5/8-circle needle (Monocryl,

UR-6; Ethicon, Hamburg, Germany) was used. We performed the

VUA using the single-knot running technique as described by van

Velthoven et al.21 (Figure 1d). During the vesico-urethral suturing,

mild tension was put on the posterior margin of the urethra using

laparoscopic forceps. To check the quality of the VUA, back-and-forth

mobilisation of the catheter was used.

Operative characteristics

The anastomotic operative time was calculated from the insertion of

the first suture through the trocar to the performance of the test of

anastomotic tightness using 180 ml of saline solution applied through

the urethral catheter at the end of the procedure. Cystography was

performed on the fifth or seventh postoperative day, and the catheter

was removed in the absence of any extravasation. In the case of severe

leakage, the catheter was left in place for another 5 days before check-

ing the anastomosis again with cystography. The strict definition used

for the evaluation of urinary continence28 was the absence of any

diurnal and nocturnal leakage and no pad use.

The groups were compared regarding total operative time, ana-

stomosis time, extravasation rate, catheterisation time, hospital time,

occurrence of anastomotic strictures and continence rate at 3, 30 and

90 days from catheter removal. Continence was defined according to

Nguyen et al.29 Continence was defined as achieving zero pad use or a

liner used only for security according to Nguyen et al.29 The questions

a

c d

b

Figure 1 The modified technique for dissection of the apical of the prostate. The

dorsal vein complex is divided and sutured (a). The vas deferens and seminal

vesicles are dissected carefully to avoid injuring the pelvic plexus (b). Sharp

scissors are used to cut the anterior aspect of the urethra close to the apex of

the prostate. When the anterior wall of the proximal urethra was incised, the tip of

catheter was pulled up retrogradely to clearly show the posterior wall of the

urethra. The longer urethral stumps were preserved (c). The VUA was performed

using the single-knot running technique (d). VUA, vesico-urethral anastomosis.

Modified technique facilitates vesico-urethral anastomosis
X Gao et al

495

Asian Journal of Andrology



concerning continence were asked by a special interviewer in a double-

blind fashion. No patient reported preoperative incontinence.

Statistical analysis

All data pertinent to outcome assessment were collected. Because the

number of cases was small, patients with moderate and severe incon-

tinence were grouped together for purposes of statistical analysis.

Categorical variables are summarised in frequency tables, the continu-

ous ones by mean6s.d., median and range. For categorical variables,

the comparison was performed with the Pearson’s x2-test. For con-

tinuous variables either the t-test or the Mann–Whitney–Wilcoxon

method was used. The level of significance was determined to be

,0.05. All analyses were performed using the SPSS, version 11.0

(SPSS Inc., Chicago, IL, USA).

RESULTS

The preoperative data are summarised in Table 1. Patients were sim-

ilar in terms of follow-up time, age, body mass index, prostate-specific

antigen level, prostate volume, Gleason score distribution and stage.

No significant differences in these baseline characteristics were found

between the two groups (P.0.05, respectively).

For the operative data (Table 2), no difference was observed in

transfusion rate, positive margins, positive lymph nodes and hospital

time (P.0.05, respectively). Significantly, more blood loss and longer

catheterisation time were observed in patients who had undergone a

standard LRP (group 1) than in those who had had a modified LRP

(group 2, P50.01 for both variables). Of the 42 patients, nine (21.4%)

were deemed appropriate for nerve-sparing procedures. The VUA

characteristics for each anastomosis technique are also shown in

Table 2. The significant differences between the two groups were the

anastomosis operative time and total operative time which were both

longer for patients who underwent the standard LRP (P,0.001,

respectively). The postoperative extravasation rates were similar in

the two groups (P.0.05). In two patients (9.5%) from group 1 and

in three patients (14.3%) from group 2, slight extravasation was

observed on cystography on the fifth postoperative day (P.0.05).

Among all these cases, only one patient, from group 2, required

prolonged urinary drainage (for 15 postoperative days). The catheters

were removed after a median of 10 days (range 7–15).

Figure 2 indicates the continence rate at 3, 30 and 90 days from

catheter removal. Continence recovery was more rapid in the modified

LRP group (P,0.001). Even at 3 days after catheter removal, 57.1% of

the patients in group 2 were continent versus 38.1% of the subjects in

group 1. At 30 days, these percentages were 85.7% and 57.1%, and at

90 days, 95.2% versus 90.5%, respectively. The difference between the

two groups was statistically significant at 3 and 30 days after the pro-

cedure (P,0.05 for both). At 90 days, the difference in continence rate

between the two groups was no longer statistically significant

(P.0.05). During the follow-up period, one patient (4.7%) from

group 2 developed an anastomotic stricture, which was treated suc-

cessfully with endoscopic incision.

Table 1 Preoperative patient characteristics

Characteristics
Group 1 standard

LRP (n521)

Group 2 modified

LRP (n521)
P value

Age (year)

Mean6s.d. 64.166.2 64.366.1 0.36

Median (range) 63 (49–78) 64 (45–78)

PSA (ng ml21) (mean6s.d.) 12.266.9 12.767.4 0.68

Prostate volume (ml)

Mean6s.d. 39.865.2 40.263.8 0.64

Median (range) 42 (28–76) 43 (26–75)

Clinical stage, n (%)

T1 6 (28.6) 7 (66.7) 0.64

T2 15 (71.1) 14 (67.3)

Pathologic stage, n (%)

pT2 14 (66.7) 13 (61.9) 0.48

pT3a 6 (28.6) 7 (33.3)

pT3b 1 (4.7) 1 (4.7)

Gleason score, n (%)

,5 9 (42.9) 10 (47.6) 0.31

5–7 9 (42.9) 7 (33.3)

.7 2 (9.5) 3 (14.3)

Abbreviations: LRP, laparoscopic radical prostatectomy; PSA, prostate-specific antigen.

Table 2 Baseline operative and urethrovesical anastomosis charac-

teristics

Characteristic
Group 1 standard

LRP (n521)

Group 2 modified

LRP (n521)
P value

Total operative time (min)

Mean6s.d. 187668 153678 ,0.001

Median (range) 190 (150–268) 146 (121–237)

Anastomosis time (min)

Mean6s.d. 56618 35612 ,0.001

Median (range) 57 (20–86) 39 (11–47)

Blood loss (ml)

Mean6s.d. 120698 104678 0.01

Median (range) 126 (150–800) 108 (150–900)

No. of transfusion (%) 2 (9.5) 2 (9.5) 0.85

Extravasation on postoperative

cystography, n (%)

2 (9.5) 3 (14.3) 0.62

Positive margins, n (%) 3 (14.3) 3 (14.3) 0.95

Positive lymph nodes, n (%) 1 (4.7) 1 (4.7) 0.31

Hospital time (days)

Mean6s.d. 9.567.7 8.466.7 0.62

Median (range) 8 (5–14) 8 (5–22)

Catheterization time (days)

Mean6s.d. 13.063.8 8.062.8 0.01

Median (range) 10 (7–15) 10 (7–15)

Prolonged drainage .15 days,

n (%)

0 (0) 1 (4.7) 0.28

Anastomotic strictures, n (%) 0 (0) 1 (4.7) 0.28

Abbreviation: LRP, laparoscopic radical prostatectomy.

Figure 2 Urinary continence in patients who underwent standard LRP (group 1)

and in those who underwent the novel modified LRP (group 2). *P,0.05, com-

pared with group 1. LRP, laparoscopic radical prostatectomy.
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DISCUSSION

LRP, which was developed to reduce surgical complications and hospi-

talisation time, is emerging as an accepted treatment modality at many

worldwide centres.30 It has been regarded as a good choice for localised

prostate cancer in China.2–4 In our previous study,2 we conducted a

simple apical dissection of the prostate in LRP based on Steiner’s tech-

nical considerations26,31,32 and our previous experience.4 In this study,

the tip of the catheter was pulled up retrogradely towards the urethra

stump to clearly show the posterior wall of the urethra. The key step is to

dissect and preserve the posterior aspect of the urethra close to the tip of

the prostate. A simple dissection with the cold scissors is sufficient. The

longer urethral stumps were preserved, which we did not do in our

previous modification;2 nor did Steiner.26 In our previous modified

technique, the catheter was pulled up towards the bladder.

The VUA is the key step in LRP and can be effectively accomplished

with either interrupted or running sutures. Based on our previous

experience, we performed VUA using running sutures. Poulakis et

al.24 determined the safety and efficacy of the single-knot running ver-

sus interrupted technique for VUA during endoscopic extraperitoneal

radical prostatectomy. A total of 250 consecutive patients were prospec-

tively divided into two groups of 125 patients, each of whom underwent

VUA using either the single-knot running technique or the interrupted

suture technique. No significant differences were found between the

two groups with respect to blood loss, extravasation rate, catheterisation

time and occurrence of anastomotic strictures (P.0.05 for all). In our

series, the blood loss and the catheterisation time were obviously

decreased in the modified LRP (group 2), which may have been a result

of our modification of the simple dissection of the apex of the prostate

using cold scissors and preservation of a longer urethral stump.

Many experienced surgeons10,18–20,22–25 have favoured the running

single-knot anastomotic method of van Velthoven et al.21 because of

its simplicity and shorter operative time. In this series, the obviously

shorter total operative time and the anastomosis operative time were

confirmed in patients who underwent the modified LRP and single-

knot anastomosis technique (P,0.01 for both), which is in keeping

with other reports using only the running suture technique.10,18–25

Early catheter removal has been reported to increase the risk of acute

retention and recatheterisation.33,34 We performed cystography on the

fifth to seventh postoperative day in all patients. Although the extra-

vasation rate in the modified LRP group was higher than in the stand-

ard LRP group, no significant differences were found between the two

groups (two versus three extravasations, respectively, P.0.05), which

is consistent with the results of Poulakis’s study.24

It has been reported that the anastomotic stricture rate after LRP is

low (0–2%),14,15,24,35,36 although the anastomotic stricture rate after

open radical prostatectomy is significantly higher (4.8–7%). In our

study, we did not find a statistically significant correlation between

stricture formation and the type of VUA (P.0.05). Although the

causes appeared to be multifactorial, several risk factors, such as urin-

ary extravasation and intraoperative blood loss, seem to be associated

with stricture development.24 The very low morbidity of anastomotic

stricture may be due to the enhanced aspects of VUA during LRP,

including the better view of the operative field and the ability to create

a completely watertight anastomosis.24

Several modifications of open, laparoscopic and robot-assisted LRP

(e.g., meticulous or atraumatic apical dissection,2 bladder neck pre-

servation,37,38 sparing of puboprostatic ligaments39 and seminal vesi-

cles,40 the length of membranous urethra41,42 and preservation of

lateral prostatic fascia43) have been advocated to improve urinary

control. However, there remain areas in which modification is still

possible to improve immediate continence. The rate of continent LRP

patients at 1 year varies from 50 to 91.7% according to a recent review by

Rassweiler44 and from 83 to 100% according to a review by Trabulsi and

Guillonneau.45 These authors underline the correlation between post-

operative continence and the progressive learning curve of the surgeon.

In this series, all the procedures were conducted by a single, experienced

surgeon. From our results, early continence was significantly improved

at catheter removal in the patients who underwent the novel, modified

LRP, with results that were essentially identical to those for the standard

LRP group. The difference remained statistically significant at 3 and 30

days post surgery. In our previous study, we observed that using the

modified dissection of the apex of the prostate in LRP as described by

Steiner26 is also a simple and effective technique leading to rapid recov-

ery of continence.2 However, that procedure was relatively time con-

suming because of the intensive dissection of the posterior aspect of the

urethra.2 In this series, the early, rapid recovery of continence was also

obtained in the modified group. However, the operative time was shor-

tened because of preservation of the posterior urethral stump.

Although the initial results have been encouraging, our study has

some limitations and biases. Although we used a successively altern-

ating randomisation for patient selection, a double-blind randomised

evaluation of the anastomosis techniques would have been optimal.

No information pertaining to the impact of postoperative incontin-

ence on patients’ quality of life was provided. However, this methodo-

logical flaw seems common in the LRP literature.2,46 For evaluating

urethral stricture after the operation, 90 days is a short period. The

small number of cases and the short follow-up period are other limita-

tions. A large number of cases, multiple centres and long-term results

are required to further investigate this complication.

In conclusion, the novel, modified simple dissection of the apex of

the prostate facilitates VUA and provides a watertight anastomosis

with a low risk of urethro-vesical stricture in LRP. It is a simple and

effective technique. The average operative time and the VUA time for

the novel method were both shorter than for the standard technique.

The modified dissection also allows for a much more rapid recovery

of continence after LRP compared with the standard LRP. However,

additional studies with longer follow-up and larger patient cohorts are

needed to confirm the efficacy of this technique.
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