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A matched-pair comparison between bilateral intrafascial
and interfascial nerve-sparing techniques in
extraperitoneal laparoscopic radical prostatectomy

Tao Zheng, Xu Zhang, Xin Ma, Hong-Zhao Li, Jiang-Pin Gao, Wei Cai, Jun Dong, Guang-Fu Chen, Bao-Jun Wang,
Tao-Ping Shi, Er-Lin Song, Wei-Hao Chen and Qing-Bo Huang

The aim of this study was to validate the advantages of the intrafascial nerve-sparing technique compared with the interfascial

nerve-sparing technique in extraperitoneal laparoscopic radical prostatectomy. From March 2010 to August 2011, 65 patients with

localized prostate cancer (PCa) underwent bilateral intrafascial nerve-sparing extraperitoneal laparoscopic radical prostatectomy.

These patients were matched in a 1 : 2 ratio to 130 patients with localized PCa who had undergone bilateral interfascial nerve-sparing

extraperitoneal laparoscopic radical prostatectomy between January 2008 and August 2011. Operative data and oncological and

functional results of both groups were compared. There was no difference in operative data, pathological stages and overall rates of

positive surgical margins between the groups. There were 9 and 13 patients lost to follow-up in the intrafascial group and interfascial

group, respectively. The intrafascial technique provided earlier recovery of continence at both 3 and 6 months than the interfascial

technique. Equal results in terms of continence were found in both groups at 12 months. Better rates of potency at 6 months and 12

months were found in younger patients (age f65 years) and overall patients who had undergone the intrafascial nerve-sparing

extraperitoneal laparoscopic radical prostatectomy. Biochemical progression-free survival rates 1 year postoperatively were similar in

both groups. Using strict indications, compared with the interfascial nerve-sparing technique, the intrafascial technique provided

similar operative outcomes and short-term oncological results, quicker recovery of continence and better potency. The intrafascial

nerve-sparing technique is recommended as a preferred approach for young PCa patients who are clinical stages cT1 to cT2a and have

normal preoperative potency.
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INTRODUCTION

In men with localized prostate cancer (PCa) and a life expectancy of

.10 years, the goal of radical prostatectomy by any approach must be

the eradication of disease while preserving continence and, whenever

possible, potency. After Walsh and Donker distinguished the locations

of the neurovascular bundles (NVB) in relation to the fascial planes

around the prostate, the opportunity to provide excellent surgical can-

cer control with satisfactory continence and potency was presented.1,2

In 1997, the first series describing the transperitoneal laparoscopic

radical prostatectomy and the initial experience with extraperitoneal

laparoscopic radical prostatectomy (ELRP) were reported by

Schuessler et al.3 and Raboy et al.,4 respectively. With the populariza-

tion of laparoscopic instruments, based on updated anatomical stu-

dies, interfascial nerve-sparing techniques have been applied to

improve postoperative continence and potency.5–8 Stolzenburg

et al.9,10 found that the intrafascial nerve-sparing technique enables

the dissection of the prostate with limited trauma to the surrounding

fascia and the enclosed NVB.

The interfascial nerve-sparing technique was adopted in ELRP for

localized PCa at our hospital in 2006. In March 2010, we began to use

the intrafascial nerve-sparing technique in ELRP. In this study, we

compared operative data, postoperative urinary continence and sexual

potency between the intrafascial nerve-sparing techniques and the

interfascial nerve-sparing techniques in an attempt to elucidate which

technique provides better outcomes.

MATERIALS AND METHODS

Patients selection

In our hospital, candidates for the interfascial nerve-sparing technique

were patients with normal preoperative potency, stage T1 or T2 di-

sease, an initial prostate-specific antigen (PSA) of f10 ng ml21 and

Gleason scores of f7 (314). Among them, patients with a clinical

stage of cT1 to cT2a and who had f3 positive cores on a 12-core

prostate biopsy were selected to undergo the intrafascial nerve-sparing

technique.
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Between March 2010 and August 2011, 65 patients (group A) who

underwent the bilateral intrafascial nerve-sparing technique were

included in this study. All operations were performed by the same

experienced surgeon (XZ). This surgeon performed 329 cases of

ELRP before March 2010 and 132 cases of ELRP from March 2010

to August 2011. From patients in this cohort who were under follow-

up, we selected 130 cases to serve as the control group in this study

(group B). The 130 patients who had undergone bilateral interfascial

nerve-sparing ELRP were matched in a 2 : 1 ratio to patients who

underwent intrafascial nerve-sparing ELRP with respect to age, body

mass index, preoperative potency, clinical stage, initial PSA, Gleason

score and number of positive cores.

All of the patients had been confirmed as having localized PCa by

magnetic resonance imaging and transrectal ultrasound-guided

biopsy, as well as a negative radionuclide bone scan. The patient char-

acteristics are shown in Table 1.

All patients approved the use of their clinical data for this study. The

Human Ethics Review Committee of Chinese People’s Liberation

Army General Hospital approved the study protocol.

Surgical technique

The preperitoneal space was prepared using the technique described

by Stolzenburg et al.9–11 They introduced a specific method of the

placement of five trocars. Usually, four trocars were applied in our

operations. The first trocar was placed 0.5–1.0 cm below the umbil-

icus. The second trocar and the third trocar were lateral to the rectus

muscle approximately 2 finger-breadths below the umbilicus on the

right side and the left side, respectively. The fourth trocar was placed

approximately 2 finger-breadths inside the right anterior superior iliac

spine.

As a staging procedure, bilateral pelvic lymph node dissection

should be performed when indicated: enlarged lymph nodes found

on magnetic resonance imaging, PSA of .10 ng ml21 and Gleason

scores of .7 (413). None of the patients in this study had undergone

pelvic lymph node dissection.

Interfascial nerve-sparing technique. The fatty and areolar tissue were

swept gently from the endopelvic fascia, the anterior surface of the

bladder neck and the prostate, respectively. The endopelvic fascia was

incised, and the fibrous tissue between the apex of the prostate and the

levator ani muscle was separated fully side by side. The puboprostatic

ligament was dissected. The dorsal venous complex (DVC) was ligated

by a figure-of-eight suture with a 15-cm, 2-zero Vicryl suture (Ethicon

Inc., Somerville, NJ, USA).

The bladder neck was identified by palpation with the ultrasonic

scalpel and repeated traction on the catheter. A transverse incision was

made at the 12 o’clock position, and then blunt and sharp dissections

were performed bilaterally in the plane between the bladder neck and

the prostate. After dissection of the posterior bladder neck, bilateral

deferent ducts were exposed and disconnected. The seminal vesicles

were mobilized completely and sharply transected carefully. The pos-

terior layer of the Denonvilliers’ fascia was opened horizontally. Blunt

dissection down to the apex of the prostate was carefully performed

between the prostatic fascia and the endopelvic fascia (Figure 1). The

vascular pedicles were controlled using Hem-O-Lok clips (Teleflex

Medical, Research Triangle Park, NJ, USA) and sharply transected,

and the NVB were preserved as much as possible. The use of coagu-

lation was avoided in the interfascial dissection.

After the prostate was completely mobilized anteriorly, laterally and

posteriorly, the ligated DVC was disconnected close to the prostate.

The urethra was separated and transected with sharp scissors at the

apex of the prostate and then was maintained as long as possible. The

prostate was completely detached and inserted into a specimen bag,

which was usually removed at the end of the operation.

A running urethrovesical anastomosis using a 25-cm, 2-zero

Monocryl suture with a UR-6 tape needle (Ethicon Inc.) was

Table 1 Perioperative data of both groups were compared

Group A (bilateral intrafascial) Group B (bilateral interfascial) P

Patients number 65 130

Age (year) 65 (56, 70) 65 (55, 69) 0.343

Body mass index 25.92 (23.73, 27.15) 25.89 (23.45, 27.11) 0.562

Initial PSA (ng ml21) 5.12 (2.90, 7.85) 5.98 (2.98, 8.06) 0.437

Biopsy Gleason score 6 (6, 7) 6 (6, 7) 0.359

Number of positive cores 2 (1, 3) 2 (1, 3) 0.482

Time for the anastomosis (min) 17 (15, 20) 16 (15, 19) 0.477

Operative time (min) 100 (89, 106) 96 (86, 104) 0.465

Estimated blood loss (ml) 94 (81, 98) 87 (75, 100) 0.557

Blood transfusion (ml) no no

Placement time of the retropubic drain (day) 3 (3, 4) 3 (3, 5) 0.552

Postoperative catheterization time (day) 7 (6, 8) 7 (6, 9) 0.569

Time to oral intake (day) 2 (2, 3) 2 (2, 3) 0.425

Time to ambulation(day) 4 (3, 5) 4 (4, 6) 0.649

Postoperative hospital stay (day) 8 (8, 9) 8 (7, 10) 0.463

Pathological stages, n (%) 0.424

pT2a 8 (12.3%) 25 (19.2%)

pT2b 21 (32.3%) 41 (31.5%)

pT2c 27 (41.5%) 38 (29.2%)

pT3a 6 (9.2%) 17 (13.1%)

pT3b 3(4.6%) 9 (6.9%)

Positive surgical margin, n (%) 8 (12.3%) 21 (16.2%) 0.529

BPFS (1 year postoperatively) 51/56 (91.1%) 102/117 (87.2%) 0.613

Abbreviations: BPFS, biochemical progression-free survival; PSA, prostate-specific antigen.

Median values and the 25th (Q1) and 75th (Q3) percentiles are presented.
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performed.12 To test the integrity of the urinary reconstruction, the

bladder was filled with 200 ml saline. Any saline extravasation iden-

tified during this manoeuvre could be controlled with additional

interrupted stitches.

The specimen bag was removed via the subumbilical incision. A

retropubic drain was placed through the right lateral 5-mm port.

After removing of all trocars, the skin wounds were closed. The sub-

umbilical incision and the wound from the 12-mm trocar required

deep fascial sutures to prevent wound herniation.

Intrafascial nerve-sparing technique. There were some differences

between the intrafascial and interfascial techniques. During the intra-

fascial nerve-sparing technique, the endopelvic fascia was not incised,

the puboprostatic ligament was not dissected and DVC was not

ligated. After the fatty and areolar tissue were swept gently from the

endopelvic fascia, the anterior surface of the bladder neck and the

prostate, the bladder neck was incised. This was followed by the dis-

section of the posterior bladder neck, and then the bilateral deferent

ducts and the seminal vesicles were exposed and transected.

Another difference between the intrafascial and interfascial tech-

niques was that the Denonvilliers’ fascia was not incised (Figure 2).

Blunt dissection was performed along the prostatic capsule and toward

the apex of the prostate in the intrafascial plane, which was between the

prostatic capsule and the prostatic fascia (Figure 1). The vascular

pedicles were controlled using Hem-O-Lok clips and sharply tran-

sected. The periprostatic fascia was dissected at the 3 o’clock position

and 9 o’clock position, and the NVB were completely separated from

the prostate. The DVC was separated along the surface of the prostate.

The remainder of the procedure was identical to the interfascial

nerve-sparing ELRP.

Postoperative treatment and follow-up

The Foley catheter was normally left in place for at least 5 days. All

specimens were examined and diagnosed according to the TNM 2009

classification by an experienced pathologist.

Pre- and postoperative evaluation of continence and potency for all

patients was performed using a modified symptom questionnaire and

the Sexual Health Inventory for Men (SHIM) questionnaire.13

Patients not requiring any pads or those who did require 1 pad for

safety were defined as continent. A requirement of 2–3 pads per day in

patients with normal physical activity (walking) was considered ‘mild

incontinence’ (stress incontinence), and more than 3 pads daily was

considered ‘incontinence.’ Potency for the current patient series was

defined as total scores of o22 in the SHIM questionnaire. In this

study, all patients had a normal preoperative potency with SHIM

scores o22. Patients were contacted by telephone, and the answers

to the above questions were recorded individually. Questionnaires

were mailed to patients without a telephone interview.

Summary statistics are presented as the median and the 25th (Q1)

and 75th (Q3) percentiles. Groups were compared using chi-square

analysis, Fisher’s exact test, and the Mann–Whitney U test, as appro-

priate. Statistical significance was set at a P value less than 0.05, and all

reported P values were two-sided. All data were analyzed using SPSS

(Statistical Package for the Social Sciences) 18.0 software.

RESULTS

There were no blood transfusions, no conversions between surgical

procedures and no re-interventions in either group. Similar periopera-

tive data were observed in both groups (Table 1). The median of oper-

ative time and estimated blood loss in the intrafascial group were slightly

higher than in the interfascial group, but the differences were not sta-

tistically significant (P50.465 and P50.557, the Mann–Whitney U test).

There were five temporary urinary leakages in the intrafascial group

requiring prolonged catheterization to 14 days. Three cases of an

anterior urethral stricture in the interfascial group were found at 3

months postoperatively and successfully treated with endoscopic

urethrotomy. No rectal injuries, lymphoceles, incisional infections

or incisional hernias were found in either group.

Figure 2 In the interfascial dissection, the Denonvilliers’ fascia was opened

horizontally (a). In the interfascial dissection, the endopelvic fascia was incised,

the puboprostatic ligament was dissected and the DVC was ligated (b). In the

intrafascial dissection, the Denonvilliers’ fascia was not opened. Along the pro-

static capsule, blunt dissection was performed between the prostatic capsule and

the prostatic fascia (c). In the intrafascial dissection, the endopelvic fascia was

not incised, the puboprostatic ligament was not dissected and the DVC was not

ligated (d). bn, bladder neck; Df, Denonvilliers’ fascia; DVC, Dorsal venous com-

plex; ef, endopelvic fascia; NVB, neurovascular bundles; U, urethra; P, prostate.

Figure 1 The solid line indicates the direction of the intrafascial dissection

between the prostatic capsule and the prostatic fascia. The dashed line indicates

the direction of the interfascial dissection between the prostatic fascia and the

endopelvic fascia. EF, endopelvic fascia; NVB, neurovascular bundles; PC, pro-

static capsule; PF, prostatic fascia.
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The pathological stages and overall positive surgical margin (PSM)

rates in both groups were similar. Though a higher incidence of pT3

disease was observed in group B, the difference was not statistically

significant.

There were 9 and 13 patients lost to follow-up in the intrafascial

group and interfascial group, respectively. Biochemical progression-

free survival (BPFS) at 1 year postoperatively in both groups was

91.1% and 87.2%. The difference was not statistically significant

(Table 1).

Continence and potency results in both groups are shown in

Table 2. At 3 months, 80.4%, 14.3% and 5.3% of the patients in group

A were defined as continent (0–1 pad per day), mildly incontinent (2–

3 pads per day) and incontinent (.3 pads per day), respectively. The

percentages for group B were 59.8%, 25.6% and 14.5%, respectively.

The differences between the two groups were statistically significant

(P50.025, Fisher’s exact test). At 6 months, the percentage of patients

who were continent, mildly incontinent and incontinent in both

groups were 87.5%, 8.9%, 3.6% and 70.1%, 17.9%, 12.0%, respec-

tively. The differences were statistically significant (P50.042,

Fisher’s exact test). At 12 months, the differences between both groups

were not statistically significant (P51.000, Fisher’s exact test).

The median age of both groups was 65. The patients in both groups

were divided into two subgroups by their age (greater or less than 65

years old). At 6 months, 46.4% patients in group A and 24.8% patients

in group B were potent, and this difference was statistically significant

(P50.005, chi-square analysis). In younger patients (f65 years), the

difference in potency rates was statistically significant (53.6% vs.

28.8%, P50.033, chi-square analysis). However, in older patients

(.65 years) the difference was not statistically significant (39.3% vs.

20.7%, P50.076, chi-square analysis). At 12 months, better potency

rates were found in overall patients in group A (P50.002, chi-square

analysis). In younger patients (f65 years), the potency rates in group

A was better (P50.002, chi-square analysis). In older patients

(.65 years) the difference of potency rates was not statistically

significant (57.1% vs. 34.5%, P50.062, chi-square analysis).

DISCUSSION

PCa is the second most frequently diagnosed cancer and was the sixth

leading cause of cancer death in males worldwide in 2008.14 In China,

the incidence of PCa was 1.71/100 000 in 1993, 3.40/100 000 in 1997,

3.90/100 000 in 2005, 4.24/100 000 in 2006, 4.39/100 000 in 2007 and

4.57/100 000 in 2008.15,16 Although the incidence of PCa in China is

not as high as in Europe and North America, it is increasing rapidly.

Our initial nerve-sparing ELRP in 2003 was performed using

the conventional interfascial technique. In 2006, the intrafascial

nerve-sparing technique became possible in our institution. Until

now, the intrafascial nerve-sparing technique has been a technique

of very advanced surgeons.9,10,17–24

In the intrafascial nerve-sparing ELRP, the dissection of the prostate

was performed between the prostatic capsule and the prostatic fascia

and left virtually no periprostatic tissue overlying the prostate.

Theoretically, this approach may lead to a higher incidence of PSM

due to a dissection that is closer to the prostate gland. Potdevin et al.17

found that there was a high rate of PSM in patients with pT3 disease

who underwent the intrafascial nerve-sparing technique during robot-

assisted laparoscopic radical prostatectomy. However, Shikanov

et al.18, Neill et al.19 and Khoder et al.20 reported that the bilateral

interfascial nerve-sparing technique does not result in higher rates of

PSM in low-risk patients.

In our study, the pathological stages, overall PSM rates and post-

operative BPFS 1 year of both groups were similar. In the short term,

there appeared to be no compromise in cancer control with the intra-

fascial technique for carefully selected patients. Active surveillance and

very long follow-up would be necessary to detect any differences

between the groups.

The advantage of the intrafascial technique for postoperative

potency and continence was another question investigated by many

urologists. Potdevin et al.17 found that the intrafascial technique

greatly improved potency rates and shortened the time to the return

of continence following robot-assisted laparoscopic radical prosta-

tectomy. Shikanov et al.18 reported that men with bilateral intrafascial

nerve-sparing procedures demonstrated better sexual function. Neill

et al.19 found an earlier return to continence after intrafascial nerve-

sparing laparoscopic radical prostatectomy. In June 2010, Stolzenburg

et al.21 compared outcomes for intrafascial and interfascial nerve-

sparing radical prostatectomies. They divided their patients into three

subgroups, ,55 years old, 55–65 years old and .65 years old. They

found that the intrafascial technique provided better potency and

continence in younger patients.

In this study, we divided the patients into two subgroups based on

an age greater or less than 65 years and attempted to validate the above

Table 2 Postoperative continence and potency rates

Group A ( Bilateral Intrafascial) Group B ( Bilateral Interfascial) P

Continence Pad Usage

3 months 0–1 pad 80.4% (45/56) 59.8% (70/117) 0.025

2–3 pads 14.3% (8/56) 25.6% (30/117)

.3 pads 5.3% (3/56) 14.5% (17/117)

6 months 0–1 pad 87.5% (49/56) 70.1% (82/117) 0.042

2–3 pads 8.9% (5/56) 17.9% (21/117)

.3 pads 3.6% (2/56) 12.0% (14/117)

12 months 0–1 pad 96.6% (53/56) 94.0% (110/117) 1.000

2–3 pads 3.6% (2/56) 4.3% (5/117)

.3 pads 0% (0/56) 1.7% (2/117)

Potency Age

6 months Overall 46.4% (26/56) 24.8% (29/117) 0.005

f65 years 53.6% (15/28) 28.8% (17/59) 0.033

.65 years 39.3% (11/28) 20.7% (12/58) 0.076

12 months Overall 67.9% (38/56) 42.7% (50/117) 0.002

f65 years 78.6% (22/28) 50.8% (30/59) 0.019

.65 years 57.1% (16/28) 34.5% (20/58) 0.062
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conclusions. The intrafascial technique provided an earlier recovery of

continence at 3 and 6 months and equally continent results at 12

months. Better potency rates at 6 months and 12 months were found

in younger patients and overall in patients who had undergone the

intrafascial nerve-sparing ELRP. During the intrafascial technique, the

endopelvic fascia and the puboprostatic ligament were all preserved.

Reduced dissection of periurethral structures would be helpful in the

early recovery of continence.19 During the intrafascial technique, a

nerve-sparing procedure was performed between the prostatic capsule

and the prostatic fascia, and the use of coagulation was avoided so that

the NVB could be more completely maintained. This may be the

reason for the quicker recovery of potency in our study.

A limitation of our study is that the sample size was small, and this

was a retrospective analysis with a short postoperative follow-up per-

iod, which allowed a potential selection bias. Further large, prospective

investigations and long-term follow-up are required to evaluate the

oncological and functional results of the intrafascial and interfascial

nerve-sparing techniques.

In summary, our study confirmed that using strict indications, the

intrafascial nerve-sparing technique provides similar short-term oncolo-

gical results, quicker recovery of continence and better potency than the

interfascial nerve-sparing technique. The intrafascial nerve-sparing tech-

nique is recommended as a preferred approach for young PCa patients

with clinical stages of cT1 to cT2a and normal preoperative potency.
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