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Abstract: Urinary incontinence and Erectile function are two hot issues after radical prostatectomy. This study aims to
explore the application and curative effect of “pubovesical complex preserving technique for intrafascial laparoscopic radical
prostatectomy (PPLRP)”. Methods: This was a retrospective study of 200 patients who underwent laparoscopic radical
prostatectomy (LRP) from January 2011 to May 2018. Results: During the study period, we collected 68 patients with PPLRP
in group A, 46 patients with conventional intrafascial LRP in group B and 86 patients with interfascial LRP in group C,
respectively. Three groups had no difference in terms of Preoperative age, Clinical stage, Prostate-specific antigen (PSA) value,
Gleason score at biopsy and Preoperative good potency (IIEF-5 score) (P>0.05). There was no difference between the three
groups in terms of operative time, intraoperative blood loss, time of catheter retain, postoperative stay and histologic status. All
groups had similar PSM (positive surgical margin, PSM) rate. Continence rates at immediately after catheter removal, 1,3 and
6 months: 68% (46/68),85% (58/68),93% (63/68) and 100% (68/68) in group A; and 63% (29/46),80% (37/46),89% (41/46)
and 96% (44/46) in group B; and 22% (19/63),49% (42/63),72% (62/63) and 84% (72/63) in group C. Regarding sexual
function: No differences were found in the three groups in potency (IIEF-5 score). Baseline IIEF-score reached 50%,35% and
21% respectively at postoperative 6 months. Biochemical recurrence-free survival at 3 years was 79.3%,76.3% and 76.4% in A,
B and C group, respectively. Conclusions: The PVC preserving technique for LRP provides early recovery from incontinence,
faster recovery of sexual function preoperative levels. There is no adverse effect on the oncological outcome in the selective
prostate cancer. It is an ideal way of nerve-sparing LRP.
Keywords: Laparoscopic Surgery, Prostate Cancer, Intrafascial Nerve-Sparing, Interfascial Nerve-Sparing,
Erectile Function, Urinary Incontinence

1. Introduction
The main complications of LRP are urinary
incontinence and Erectile dysfunction, especially in the
early postoperative period [1, 2]. Recently there have been
more reports about intrafascial LRP [3, 4] to reduce these
complications. LRP provides precise surgical procedures,
because it allows for clear, highly magnified visualization,
which has led to a better microscopic anatomy around the
prostate. At the same time, it also has the advantage of less
intraoperative bleeding. In July 2012, we started using a

surgical procedure called PPLEP. We retain all tissue
structures around the prostate, including the Denonvillier
ligament, the detrusor apron, the Dorsal vein complex
(DVC) and the Neurovascular bundle (NVB). This
technique preserves the nerves and blood vessels around
the prostate and urethra more widely than traditional
intrafascial nerve retention LRP. This technique also has
satisfactory results in oncology and functional recovery.
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2. Method
2.1. General Information
From January 2011 to May 2018, a retrospective study of
200 patients who underwent LRP. Mean age were 63.3
(46~75) years, Course of disease 4.2 (0.25~14.0) months.
Clinical manifestations: 33 cases of dysuria, hematuria in 12
cases, 38 cases of urinary frequency and 119 cases of
asymptomatic. TNM clinical stages [5]: 136 cases of cT1
stage and 64 cases of cT2 stage. Patient with hypertension 43
cases, 20 cases of diabetes, 7 cases of coronary heart disease
and 4 cases of cerebral infarction. clinical examination and
laboratory examinations: Preoperative PSA 12.0 (3.4~34.7)
µg/ml, The volume of the prostate was measured by
transrectal ultrasound before surgery, 45.3 (18.4-121.9) ml.
All patients underwent radionuclide bone scan to exclude
bone metastases; Neither MRI nor CT showed significant
prostatic extracapsular invasion and lymph node metastasis.
All patients underwent 8+x transperineal prostate biopsy
guided by transrectal ultrasound before operation. The
distribution of the 8 needles was 2 needles on the left and
right sides of the external gland, 1 needles on the left and
right sides of the junction of the internal and external glands,
and 1 needles on the left and right sides of the internal gland.
Puncture X needles in suspicious areas (prostatic nodule). All
patients were diagnosed as prostate cancer by puncture
pathology. The Gleason score of biopsy was 5-9 points with
an average of 6.7 points. Patients' erectile function were
evaluated with the International Index of Erectile Function
(IIEF-5) [4, 5]: The Preoperative IIEF-5 score ≥15 was
considered to have better erectile function. Confounding
factors were excluded: TNM clinical stage > cT3, lack of
important clinical data such as pathology report, preoperative
neoadjuvant endocrine therapy or radiotherapy, postoperative
follow-up< 6 months and patients with excessive PSA.
Of the 200 patients, 68 patients (group A) underwent
PPLRP technique, which did not cut pelvic fascia and suture
deep vein complex. The periprostatic anatomy was preserved
by keeping the pubovesical complex (PVC), including
detrusor apron, pubovesical ligaments, DVC and NVB;46
patients (group B) underwent traditional intrafascial
technique and 86 patients (group C) underwent interfascial
technique. The general data of the three groups were
compared in Table 1. There was no significant difference in
terms of preoperative age, clinical stage, PSA value, Gleason
score at biopsy and prostate volume (P > 0.05).
2.2. The Surgical Method
After tracheal intubation combined with intravenous
anesthesia, the patient took a low foot height of 15°~20°.
Make a longitudinal incision about 2.5cm under the
umbilicus. Separate into the abdominal wall and bluntly
separate the extraperitoneal space. 10mm Trocar (Right) and
5mm Trocar (Left) were punctured on the lateral border of
rectus abdominis muscle, 2.0cm below the incision. Put
10mm Trocars in the incision, sutured and connected
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laparoscopic pneumoperitoneum. Maintain extraperitoneal
pressure to 12-15mmHg (1mmHg = 0. 133 kPa). Two 5mm
Trocars were punctured on 3cm above the bilateral superior
anterior superior iliac spine under direct vision (4-hole
surgery started in 2015).
Identify the bladder neck (BN) and the bottom of the
prostate. Then at the junction of the BN and prostate of 11
o'clock~1 o'clock, make a transverse incision of about 2cm in
the BN. From the incision, bluntly separate the BN. BN was
found from both sides using the BN preservation technique,
exposing the junction of the urethra and the BN. Incision the
BN until the catheter was seen. Pull the catheter to the pubic
symphysis to pull the prostate and cut the posterior portion of
the BN. Identify the seminal vesicle and the ampulla ductus
deferentis, cut the bilateral vas deferens near the bottom of the
seminal vesicle, cut off the seminal vesicle arteries, and peel
the dense Denonvilliers fascia close to the seminiferous glands
to the plane of the ejaculatory duct, and transverse cut the
Denonvilliers fascia and keep it. On the side where the nerve is
retained, blunt dissection the prostate capsule and the fascia,
and the inner layer of the fascia is easily peeled off. The side of
the prostate is separated bluntly or sharply using an ultrasonic
scalpel or scissors, from posterior to forward to the prostatic
tip and lateral anterior surface (Figure 1A). If necessary, use a
titanium clip or Hem-o-lok to clamp the vascular pedicle of the
prostate, and avoid damaging NVB. DVC was isolated from
the fibrous interstitium of anterior prostatic muscle and the
prostate. Non-suture the DVC (in some cases, the DVC was
sutured in the medial side), Close to the prostate capsule and
annularly separate the prostatic fascia to the urethra (Figure
1B). Remove the fascia from the urethra and cut the entire
urethra horizontally with scissors (Figure 1C). Completely
preserved DVC, detrusor apron and puboprostatic ligament,
the structures surround the pelvic floor, apex prostatic and
urethra including nerves and blood vessels (such as NVB,
DVC and accessory pudendal artery) are widely preserved
(Figure 1D). Reconstruct the posterior side of the BN, use the
2-0 absorbable suture, continuous suture bladder and urethra,
knotted on the outside (Figure 1E). Reconstruct the PVC
(Figure 1F). Indwelling pelvic drainage tube.
2.3. Postoperative Management and Effectiveness
Evaluation
The perioperative conditions of the 3 groups were
compared: operative time, intraoperative blood loss
(including intraoperative urine volume), complications and
postoperative hospital stay, etc., postoperative pathological
stage (pT), Gleason score, PSM rate, etc.
Anti-infection treatment was routinely used for 1 weeks
after operation, the pelvic drainage tube was removed 3 to 5
days after operation, and the catheter was removed 10 to 14
days later. Endocrine therapy with total androgen blockade
was performed on patients with PSM for 6 months
(Leuprorelin Acetate Microspheres for Injection 3. 75 mg or
Goserelin acetate 3.6 mg once every month) and
antiandrogen (Bicalutamide 50 mg/d).

69

Chen Jiajun et al.: Application and Efficacy of PubovesicalComplex Preserving Technique During
Laparoscopic Radical Prostatectomy

Table 1. Comparison of clinical data between 3 groups.
Number of cases (case)
Age (year)
PSA (ng/ml)
Clinical stages (case (%))
cT1
cT2
The Gleason score of biopsy (case (%))
≤6
7
≥8
Prostate volume (cm2)
IIEF-5 score

Group A
68
62.7 (46~72)
11.0 (3.4~33.3)

Group B
46
62.7 (52~70)
11.7 (5.6~17.8)

Group C
86
64.1 (51~75)
12.9 (5.0~34.7)

54 (79%)
14 (21%)

32 (70%)
14 (30%)

50 (58%)
36 (42%)

32 (47%)
32 (47%)
4 (6%)
44.7 (21.2~86.4)
20 (15~25)

18 (39%)
23 (50%)
5 (11%)
48.1 (32.1~64.1)
19 (15~25)

42 (48%)
34 (40%)
10 (12%)
44.3 (18.4~121.9)
20 (15~24)

Notes: Pubovesical complex preserving technique for intrafascial laparoscopic radical prostatectomy (PPLRP) (group A), conventional intrafascial LRP (group
B), interfascial LRP (group C). International Index of Erectile Function (IIEF-5).

Figure 1. Pubovesical complex preserving technique for intrafascial laparoscopic radical prostatectomy (PPLRP) A. Preservation of the BN; B. Separation of
prostate capsule and DVC; C. Cut the entire urethra horizontally with scissors; D. Completely preserved PVC, including DVC, detrusor apron, puboprostatic
ligament and NVB; E. Reconstruct the posterior side of the BN, use the 2-0 absorbable suture, continuous suture bladder and urethra; F. Repairing PVC. (P,
prostate; BN, bladder neck; EPF, endopelvina fascia; NVB, neurovascular bundle; PVC, pubovesical complex; PPL, pubic prostate ligament; DVC, dorsal
vein complex; U, urethra; B, bladder).

Postoperative urinary continence functional was evaluated
at immediately after catheter removal, 1,3 and 6 months after
operation. Continence was defined as zero to one security
pad per day. Sexual function was evaluated at 1, 3, and 6
months after operation using IIEF-5. PSA was checked every
3 months after operation, and if PSA has exceeded 0.2ng/mL
for two consecutive times, it suggests a biochemical
recurrence of prostate cancer. Adjuvant radiotherapy or
endocrine therapy was given after operation. Pelvic CT/MRI
and SPECT/CT were performed to confirm the recurrence
and metastasis of the tumor.
2.4. Statistical Methods
Data was processed using SPSS 16.0 statistical software.
Enumeration data was checked by Chi-square test and Fisher
exact test. Biochemical recurrence rate was checked by
Kaplan-Meier Plot and Log-rank test. The difference was

statistically significant with P < 0.05.

3. Result
3.1. Perioperative Status
Perioperative status of the three groups of patients are
shown in Table 2. There was no significant difference in
surgery time, intraoperative blood loss, number of
transfusion cases, postoperative complications, and
postoperative stay (P > 0.05). There were 21 cases of bilateral
nerve preservation in group A (30.9%), and 14 cases in group
B (30.4%). The difference was not statistically significant
(P>0.05). One patient in group B had postoperative
anastomotic stenosis of the bladder and urethra and needed
reoperation. One patient in group C developed lymphocytic
cyst after operation.
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Table 2. Perioperative status of the three groups of patients.
Group A
195±68
282±94
2
0
8.3 (6~17)

Surgery time (min)
Intraoperative blood loss (ml)
Number of transfusion cases (case)
Postoperative complications (case)
Postoperative stay (day)

Group B
213±75
296±85
2
1
8.1 (6~15)

Group C
191±72
277±72
1
1
8.5 (5~16)

Note: Pubovesical complex preserving technique for intrafascial laparoscopic radical prostatectomy (PPLRP) (group A), conventional intrafascial LRP (group
B), interfascial LRP (group C).
Table 3. Postoperative pathological results of the three groups of patients.
Pathological staging (case (%))
pT2
pT3
Gleason score (case (%))
6
7
8
PSM rate (% (case))
pT2
pT3
PSM distribution (% (case))
Apex
Bilateral margins
Bottom

Group A

Group B

Group C

59 (87%)
9 (13%)

37 (80%)
9 (20%)

67 (78%)
19 (22%)

31 (46%)
30 (44%)
7 (10%)

19 (41%)
21 (46%)
6 (13%)

33 (39%)
39 (45%)
14 (16%)

5% (3/59)
22% (2/9)

5% (2/37)
44% (4/9)

6% (4/67)
16% (3/19)

40% (2/5)
40% (2/5)
20% (1/5)

50% (3/6)
16% (1/6)
33% (2/6)

71% (5/7)
0
29% (2/7)

Note: Pubovesical complex preserving technique for intrafascial laparoscopic radical prostatectomy (PPLRP) (group A), conventional intrafascial LRP (group
B), interfascial LRP (group C).

3.2. Postoperative Pathological
The results of pathological examination in 3 groups are
shown in Table 3. All groups had similar PSM rate (7.4% in
group A, 13.0% in group B vs 8.1% in group C). And there
was no significant difference in pathological staging and
pathology, Gleason score, PSM rate and distribution
(P>0.05).
3.3. Postoperative Urinary Function
Follow-up was more than 6 months, the postoperative
urinary function of 200 patients who underwent LRP.
Continence rates at immediately after catheter removal, 1,3
and 6 months: 68% (46/68),85% (58/68),93% (63/68) and
100% (68/68) in group A; and 63% (29/46),80% (37/46),89%
(41/46) and96% (44/46) in group B; and 22% (19/63),49%
(42/63),72% (62/63) and 84% (72/63) in group C. The group
A showed a significantly earlier recovery from incontinence
compared with that in the group C at immediately, 1, 3 and 6
months after catheter removal, (χ2 =32.31, P＜0.01; χ2 =21.17,
P＜0.01; χ2 =10.50, P＜0.01; χ2 =10.29, P＜0.01); The group
B showed a significantly earlier recovery from incontinence
compared with that in the group C at immediately after
catheter removal and 1 month, (χ2 =21.72, P＜0.01; χ2 =12.45,
P＜0.01). There was no difference between the A and B
groups at immediately after catheter removal and 1 month, (P
＞0.25).
3.4. Postoperative Erectile Function
We followed up the postoperative erectile function of 200

patients who underwent LRP,Follow-up was more than 6
months. Regarding sexual function, at the postoperative 1,3,6
months, median IIEF-5 score was 10 (0~19), 11 (0~20), 16
(0~24) in the group A, respectively; in the group B, it was 8
(0~18), 9 (0~19), 13 (0~21) respectively; and in the group C
it was 7 (0~17), 8 (0~19), 12 (0~21) respectively. No
differences were found in the three groups in potency (IIEF-5
score). At 6 months after operation, the percentage of erectile
function recovered to preoperative state in group A, B and C
was 50% (34/68), 35% (16/46) and 21% (18/86), respectively.
There was a statistically significant difference between the
group A and the group C (χ2 =14.35, P＜0.01). There was no
significant difference between the group A and the group B
(χ2 =2.58, P ＞ 0.1). There was no significant difference
between group B and group C (X2 = 3.01, P > 0.05).
3.5. Postoperative Survival
We obtained data on the biochemical recurrence rate of
168 patients who underwent LRP. 59 patients (group A), 46
patients (group B) and 63 patients (group C). Follow-up was
31.6 (6-69) months without deaths. Biochemical relapse
occurred in group A, B and C at 23, 21 and 13 months after
operation, respectively, with 6, 9, and 18 cases, respectively.
Biochemical recurrence-free survival at 3 years was
79.3%,76.3% and 76.4% of A, B and C group, respectively.
The difference between three groups was not significant (χ2
=0.405, P＞0.05, Figure 2). Pelvic CT/MRI and SPECT/CT
were performed to confirm the recurrence and metastasis of
the tumor. No metastases were found in group A. One patient
in group B had recurrence of bone metastases. In group C,
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there was one patient of bone metastases, and one patient had
pelvic recurrence with pulmonary metastasis. There were 1, 1
and 3 patients respectively in groups A, B, and C receiving
salvage radiotherapy, respectively, using intensity-modulated
radiation therapy: Total external radiation dose was 40 Gy,
2.0 Gy qd, 5 days per week.

Figure 2. Comparison of postoperative biochemical recurrence-free survival
of the three groups of patients undergoing LRP Note: pubovesical complex
preserving technique for intrafascial laparoscopic radical prostatectomy
(PPLRP) (group A), conventional intrafascial LRP (group B), interfascial
LRP (group C).

4. Discussion
Doctors and patients hope that when the catheter was
removed after the operation, the urinary control function and
the sexual function could be restored as soon as possible [6,
7]. Therefore, more scholars have conducted in-depth
anatomical studies to accurately dissect the nerves and blood
vessels around the prostate and urethra [8, 9]. PPLRP
technology is an improvement based on the "The veil of
Aphrodite technique" [10], which retains NVB extensively in
robotic assisted radical prostatectomy (RARP).
There are some advantages of PPLRP technology: Firstly,
this technology maximizes the retention, reconstruction of
anatomy around the prostate, including puboprostatic
ligament, detrusor apron, DVC, NVB, accessory pudendal
artery and BN. Compared with conventional intrafascial LRP,
the prostate is dissected under DVC, which can completely
preserve DVC, avoid damaging the sphincter around the
urethra when sewing DVC. Like perineal radical
prostatectomy, where the prostate is dissected from the
detrusor apron and under DVC[11], PPLRP technology can
completely preserve the anatomical support structure of the
external urinary sphincter, allowing the urethra can be placed
in the normal anatomy position of the pelvic floor and stable
without additional additions operations such as hanging the
urethral complex[12, 13] and Pubic perineoplasty [14]. At the
same time, this technology repairs and reconstructs the tissue

structure such as urinary control around the urethra and BN.
Secondly, this technology contributes to earlier recovery
from incontinence. The literature reports that the continence
rates were 61.9% and 90.5% at 1 month and 3 months after
neuro-preservation RARP, respectively [15], and the
continence rates at 3 months after RARP with BN
preservation technique were 84.2% [16]. The results of this
study showed that the continence rates at 1 and 3 months
after PPLRP were 85% and 93%, respectively. The data in
this study is higher than those reported in the literature,
which may be related to the complete retention of BN and
PVC. In this study, the group A showed a significantly earlier
recovery from incontinence compared with that in the group
B (at immediately after catheter removal and 1month),
compared with group C, the group A showed a significantly
earlier recovery from incontinence at immediately, 1, 3 and 6
months after catheter removal, indicating that complete
retention of BN and PVC can restore postoperative urinary
function earlier. Thirdly, this technique can restore
postoperative sexual function relatively quickly. The
literature reports that the Erectile function recovery rate was
38.4% at 3 months after RARP [17]. The results of this study
show that 3 groups of postoperative there was no statistically
significant difference in the IIEF-5 scores at 1, 3, and 6
months. The proportion of patients with IIEF-5 scores
restored to preoperative level in group A was higher than that
in group C at 6 months after operation, but there was no
difference between group A and group B. Finally, this
technology has a reliable effect. The literature reports that
biochemical recurrence-free survival at 3 years was
60.4%~76.0%[18, 19] after LRP. The results of this study
show that 3 groups of postoperative there was no statistically
significant difference in biochemical recurrence-free survival
at 3 years, of which group A was 79.3%, similar to the
literature report, indicating that the short-term efficacy of
PPLRP is effective, and its long-term efficacy still needs
further follow-up study.
PPLRP may increase the PSM rate due to the extensive
preservation of nerves and blood vessels around the prostate.
The results of this study show that the PSM rates of the pT2
and pT3 in group A were similar to those in the other 2
groups, indicating that the PPLRP did not increase the PSM
rate, especially in stage pT2. The literature reports that the
PSM rate in traditional surgery of the pT2 was 4.5%~17.5%
[2, 20, 21]. In this study, the PSM rate of PT2 in group A was
5%, similar to that in traditional surgery. The most common
anatomical site of PSM in PPLRP is the two sides and the tip
of the prostate. Therefore, for patients using PPLRP, MRI
examination must be performed before surgery, and biopsies
of both sides of the prostate and the tip of the prostate are
required. so as to identify the location of the tumor in the
prostate, and to select or not to select PPLRP based on the
anatomy of the tumor. When a suspicious tumor capsule
infiltration is found during surgery, we should undergo
intraoperative rapid freezing section for pathological
examination, if a positive margin is found, the extent of
resection should be expanded.
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Through this study, we conclude that the indication of
adopting PPLRP is prostate cancer of ≤T2. PPLRP is not
recommended when the tumor is located on the side of the
prostate capsule and on the ventral side of the tip of the
prostate, or prostate cancer of ≥T3. A more extensive surgical
procedure, such as interfascial LRP, should be used.
There are some precautions for using PPLRP: Firstly,
medium-sized prostate surgery should be selected at the
beginning, and the surgical technique should be mastered
before expanding the surgical indications. PPLRP retains
PVC, and it is difficult to find and dissect the vascularless
plane between PVC and prostatic urethra. For small volume
prostate, the vascularless plane between PVC and prostatic
urethra is extremely short, and it is easy to damage the
sphincter urethrae, NVB and DVC. For large volume prostate,
detrusor apron and DVC due to extrusion thinning and
dispersing, it is difficult to separate the anatomy from the
front. Secondly, due to the retention of PVC, the vision is
narrow in the course of anastomosis. Use a non-invasive
grasping forceps lifting the detrusor apron, exposing the
junction of the prostatic urethra, is conducive to anastomosis.
Finally, Because of the extensive retention of NVB,
intraoperative bleeding is more than traditional intrafascial
LRP, during operation, small vessels can be clipped by
titanium clips or Hem-o-lok.
However, the study has some shortcomings. Firstly, this is
a retrospective study with a small sample size, possible bias
in data, requiring randomized control and more sample
studies. Secondly, the treatments for patients with PSM and
non-metastatic biochemical recurrence are inadequate.
Guidelines recommend the first recommended treatment for
patients with PSM and non-metastatic recurrence in recent
years are local adjuvant radiotherapy and salvage
radiotherapy for prostatic bed (or endocrine therapy) [22].
This study mainly used endocrine therapy, and only some
patients performed salvage radiotherapy. Although the
short-term effects are acceptable, the long-term effects are
still unclear. Therefore, patients should be treated strictly
according to the guidelines.

5. Conclusions
The PVC preserving technique for LRP provides early
recovery from incontinence, faster recovery of sexual
function preoperative levels. There is no adverse effect on the
oncological outcome in the selective prostate cancer. It is an
ideal way of nerve-sparing LRP.
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