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Purpose: To assess the impact of intravesical prostatic protrusion (IPP) on the outcomes of robot-assisted laparoscopic prostatec-
tomy (RALP).

Materials and Methods: The medical records of 1094 men who underwent RALP from January 2007 to March 2013 were analyzed
using our database to identify 641 additional men without IPP (non-IPP group). We excluded 259 patients who presented insuffi-
cient data and 14 patients who did not have an MRI image. We compared the following parameters: preoperative transrectal ul-
trasound, prostate specific antigen (PSA), clinicopathologic characteristics, intraoperative characteristics, postoperative oncolog-
ic characteristics, minor and major postoperative complications, and continence until postoperative 1 year. IPP grade was
stratified by grade into three groups: Grade 1 (IPP<5 mm), Grade 2 (5 mm<IPP<10 mm), and Grade 3 (IPP>10 mm).

Results: Of the 821 patients who underwent RALP, 557 (67.8%) experienced continence at postoperative 3 months, 681 (82.9%) at
6 months, and 757 (92.2%) at 12 months. According to IPP grade, there were significant differences in recovering full continence
at postoperative 3 months, 6 months, and 12 months (p<0.001). On multivariate analysis, IPP was the most powerful predictor of
postoperative continence in patients who underwent RALP (p<0.001). Using a generalized estimating equation model, IPP also was
shown to be the most powerful independent variable for postoperative continence in patients who underwent RALP (p<0.001).
Conclusion: Patients with low-grade IPP have significantly higher chances of recovering full continence. Therefore, the known
IPP grade will be helpful during consultations with patients before RALP.
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tatectomy (RALP) has been increasingly adopted worldwide as
a surgical treatment option for localized prostate cancer."* The
robotic technology features a magnified operative field that aids
the surgeon in the identification of key anatomical landmarks,
therefore facilitating the challenging steps of the procedure,
such as the bladder neck dissection and the nerve-sparing (NS)
dissection.’

It has been postulated that the presence of a median prostatic
lobe might translate into an additional challenge during a RALP
procedure, particularly during the dissection of the bladder
neck, and several studies have addressed this issue, mainly by
focusing on the potential additional risk of positive surgical

INTRODUCTION

Over the last decade, robot-assisted laparoscopic radical pros-
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margins.*®
Recently, intravesical prostatic protrusion (IPP) has been
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identified as a measurable predictor of bladder outlet obstruc-
tion in patients with benign prostatic hyperplasia®'® and it can
be regarded as a more objective and accurate way of assessing a
median prostatic lobe. The role of IPP in patients undergoing
RALP remains to be addressed, particularly regarding its im-
pact on postoperative urinary continence, which represents a
primary functional outcome influenced by several factors."

The aim of this study was to analyze the association between
the grade of IPP and the outcomes of RALP, particularly in rela-
tion to the recovery of urinary continence.

MATERIALS AND METHODS

Study design

A prospectively maintained single-institution RALP database
was queried for the purpose of this study after approval from
the Institutional Review Board. Medical records of 1094 men
who underwent RALP for prostate cancer from January 2007 to
June 2013 at Seoul National University Bundang Hospital were
retrospectively reviewed. We excluded 259 patients who pre-
sented insufficient data as well as 14 patients who did not have
an MRI image. Ultimately, we analyzed 821 patients who un-
derwent RALP.

A standardized preoperative assessment included patient
and tumor characteristics: age at surgery, Charlson Comorbidi-
ty Index (CCI), prostate specific antigen (PSA) at biopsy, pros-
tate volume, presence and grade of IPP, tumor clinical stage,
and biopsy Gleason score.

For the purpose of the study, all patients were stratified into
three preoperative risk groups based on prostate cancer charac-
teristics at diagnosis according to National Comprehensive
Cancer Network (NCCN) guidelines.'” Patients who received
neoadjuvant or adjuvant hormonal or radiation therapy were
not included in the present analysis. Two experienced uroradi-
ologists performed transrectal ultrasonography (TRUS) and
TRUS biopsy, and a single experienced uropathologist the ex-
amined prostate specimen. We assessed pathologic stage,
pathologic Gleason score, extracapsular extension, seminal
vesicle invasion, lymph node invasion, and positive surgical
margin according to IPP status.

Surgical technique

A NS technique was performed according to the method de-
scribed by Srivastava, et al."”® The NS status (non-NS, unilateral
NS, bilateral NS) was defined by each operating surgeon in the
operative report. The indication for an NS procedure was given
on a cases-by-case basis according to the patient and tumor
characteristics.

Assessment of IPP

The IPP was assessed with the patient in the supine position us-
ing transrectal prostate ultrasound with a bladder volume of 100
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to 200 mL. The IPP was measured as the vertical distance from
the longest distance of the protrusion to the base of the urinary
bladder in the mid-sagittal plane of TRUS (Fig. 1).

IPP was stratified by grade into three groups, as described by
Xu, et al.:** Grade 1 (IPP<5 mm), Grade 2 (5 mm<IPP<10 mm),
and Grade 3 (IPP>10 mm) (Fig. 2).

Assessment of postoperative urinary continence
Continence rates were estimated according to the patient-re-
ported pad usage per day. We evaluated follow-ups at 1, 3, 6,
and 12 months postoperatively and at every 6 months thereafter.
Postoperative urinary continence (UC) recovery was defined as
cessation of pad use.

Analysis

The characteristics of patients were analyzed using Student’s t-
test and the chi-square test. Chi-square analysis was used to
compare the rates of continence between patient groups, namely
group A (patients with IPP) and group B (without IPP).

A logistic regression analysis was performed to study the in-
dependent predictive value of main risk factors [age, body mass
index (BMI), prostate volume, PSA, Gleason score, CCI, nerve
sparing status, and IPP grade] in regard to postoperative conti-
nence at postoperative 12 months. We assessed the predictor of
postoperative continence using a generalized estimating equa-

o O 0-
Fig. 1. Intravesical prostatic protrusion (IPP) under transrectal ultrasound.
(A) IPP (Grade 3). (B) No-IPP.
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tion (GEE) model, which could account for the correlation
structure at the same time.

SPSS 22.0 for Windows (IBM" SPSS” version 22.0, IBM, Ar-
monk, NY, USA) was used for all statistical analyses. A p value of
<0.05 was considered to be statistically significant.

RESULTS

The characteristics of the patients are listed in Table 1. Of the
821 total patients included in our study, 180 (21.9%) had IPP,
while 641 (78.1%) did not. Patients with IPP were older (p=0.03)
and presented a larger prostate volume (p<0.001), and more
non-NS RALP procedures were performed among them (p<
0.001). The median age of the IPP group was 68 years [95% con-
fidence interval (CI): 63-72], and the median age of the non-
IPP group was 67 years (95% CI: 61-71).

Table 2 shows the correlation between preoperative IPP and
continence status after RALP. As the IPP grade increased, conti-
nence rates were found to decrease at 3 months (p<0.001). Sim-

Fig. 2. IPP grade: Grade | (A), Grade Il (B), Grade IIl (C), Grade Il (transverse plane) (D); C and D are images of same patient. White line shows IPP. IPP,
intravesical prostatic protrusion.
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ilar patterns of continence rates were observed according to IPP
grade at the 6-month follow-up as well as at 12 months (p<0.001).
The grade 3 IPP group showed a lower probability of conti-
nence recovery at all time points after RALP than the non-IPP
and Grade 1 and 2 IPP groups.

On multivariate analyses, age and IPP status were found to
be independent predictors of postoperative continence [odds
ratio (OR): 1.068 (1.018-1.121), p=0.007; OR: 7.614 (4.244-
13.663), p<0.001, respectively] (Table 3).

There was no statistical difference in pathologic outcome ac-
cording to IPP status (Table 4).

Using the GEE model, age and IPP status yielded results simi-
lar to those of the logistic model at postoperative 12 months
(Table 4, Fig. 3).

DISCUSSION

Our study findings suggest that the presence and grade of IPP,
as measured via preoperative TRUS, are significantly related to
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early recovery of urinary continence after RALP. In addition, the
grade of IPP has an impact on continence recovery at 12 months
after surgery. To the best of our knowledge, these findings have
not been reported elsewhere.

TRUS is more accurate than transabdominal ultrasonogra-
phy due to the minimal effect of urine volume during the mea-
surement of IPP."° The IPP grade can also be determined ac-
cording to the protrusion length from the bladder neck. In a
recent study, the protrusion of the median lobe was measured
using preoperative MRI and was found to significantly correlate
with positive surgical margins at the base during RALP?

Several factors have been investigated as key players in the
pathophysiology of urinary incontinence after RALP."' The
mechanism of IPP impact on continence status after RALP re-
mains unclear and multifactorial.

The first hypothesis is associated with bladder outlet obstruc-
tion and subsequent bladder dysfunction. IPP was found to be

Table 1. Baseline Characteristics of Study Population

Variables IPP Non-IPP pvalue

Patients, n 180 641

Age (SD) 66.8(7.2) 65.5(7.0) 0.03

BMI, kg/m? (SD) 23.95(2.4) 24.36 (2.9) 0.079

PSA, ng/mL (SD) 13.6(14.1) 13.1(19.5) 0.752

Prostatic volume 41.7(16.5) 344(116) <0.001

TZ| 0.43(0.14) 0.40(0.12) 0.002

CCl (%) 0.727*
0 150(83.3) 527 (82.2)

1 or more 30(16.7) 114(17.8)

Clinical stage, n (%) 0.798*
T 116 (64.4) 415 (64.7)

T2 57(31.7) 194 (30.3)
T3 7(3.9) 32(5.0)

Biopsy gleason score, n (%) 0.730*
<6 87 (46.0) 291 (45.4)

7 67(37.2) 245(38.2)
8-10 26 (14.4) 105 (16.4)

Nerve-sparing status <0.001*
Unilateral (Rt.) 9(5.0) 60(9.4)

Unilateral (Lt.) 8(4.4) 20(3.1)

Bilateral 95(52.8) 414 (64.6)
Non-nerve sparing 68 (37.8) 147 (22.9)
Membranous urethra length, 12.14(28) 12.44(6.7) 0563

mm (SD)

NCCN risk group 0.989*
Low 49(27.2) 178(27.8)
Intermediate 81 (45.0) 287 (44.8)

High 50(27.8) 178 (27.5)

IPP, Intravesical prostatic protrusion; BMI, body mass index; PSA, prostate spe-
cific antigen; CCl, Charlson Comorbidity Index; TZI, transitional zone index
(=transional zone volume/total gland volume); NCCN, National Comprehen-
sive Cancer Network.

*Student-t test, chi test.
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a more accurate predictor of bladder outlet obstruction than
PSA level or prostate volume.' Konety, et al.'® analyzed the im-
pact of prostate volume using data from the CaPSURE Data-
base and reported that prostate volume is correlated with con-
tinence status up to 2 years after surgery. They suggested that
subclinical bladder dysfunction related to benign prostatic hy-
perplasia might present after a radical prostatectomy proce-
dure. Previous studies reported the correlation of IPP with the
storage symptom scores of the International Prostate Symptom
Score (IPSS).""*® Another study reported the relation between
significant IPP (IPP>5 mm) and improvement in the IPSS and

Table 2. Correlation of Preoperative IPP and Continence after RALP

Continence Incontinence pvalue

Postoperative 3 months <0.001

Non-IPP 504 (78.6) 137(21.4)

IPP (Grade I) 20(33.3) 40(66.7)

IPP (Grade Il) 31(30.4) 71(69.6)

IPP (Grade Ill) 2(11.1) 16 (88.9)
Postoperative 6 months <0.001

Non-IPP 586 (91.4) 55(8.6)

IPP (Grade I) 35(58.3) 25(41.7)

IPP (Grade 1) 52 (51.0) 50 (49.0)

IPP (Grade IIl) 8(44.4) 10 (55.6)
Postoperative 12 months <0.001

Non-IPP 617 (96.3) 24(3.7)

IPP (Grade I) 51(85.0) 9(15.0)

IPP (Grade Il) 76 (74.5) 26 (25.5)

IPP (Grade ll) 13(72.2) 5(27.8)

IPP. intravesical prostatic protrusion; RALP, robot-assisted laparoscopic radi-
cal prostatectomy.
Chi test.

Table 3. Multivariate Analyses for the Identification of Significant Predic-
tor of Postoperative 12 Months Continence in Patients Undergoing RALP

Multivariate

OR pvalue

Age 1.068 (1.018-1.121) 0.007
BMI 1.083(0.970-1.210) 0.157
Prostate volume (TRUS volume) 1.001 (0.982—1.020) 0.938
PSA 1.000 (0.983-1.018) 0.992
Gleason score

6 Ref.

7 0.805(0.426-1.519) 0.502

>8 1.498 (0.683-3.287) 0.313
CCl {0 vs. 1 or more) 0.851(0.408-1.773) 0.666

Non-NS vs. NS 1.295 (0.689-2.434) 0.422

Non-IPP vs. IPP 7.614 (4.244-13.663) <0.001

OR, odds ratio; RALP, robot-assisted laparoscopic radical prostatectomy;
BMI, body mass index; TRUS, transrectal ultrasound; PSA, prostate specific
antigen; CCl, Charlson Comorbidity Index; NS, nerve-sparing; IPP, intravesical
prostatic protrusion; TZI, tranzional zone index.

Multivariate analysis including age, BMI, TZI, prostate volume, risk group,
CCl, NS status, IPP.

http://dx.doi.org/10.3349/ym;.2016.57.5.1145
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Table 4. Pathologic Outcomes of Patients According to Group

Non-IPP IPP pvalue
Pathologic gleason 0.276

6 58(9.0) 23(12.8)

7 502(78.3)  137(76.5)

8 or greater 81(12.6) 19(10.6)

Pathologic stage 0.375

T2 445(69.4)  123(68.7)

T3 190(29.6) 52(29.1)

T4 6(0.9) 4(2.2)
Extracapsular extension 188(29.3) 54(30.2) 0.828
Seminal vesicle invasion 57(8.9) 15(8.4) 0.83
Lymph node invasion 15(2.3) 1(0.6) 0.239
Positive surgical margin 184 (28.7) 45(25.1) 0.347

IPP, intravesical prostatic protrusion.

Table 5. GEE Model for the Identification of Significant Predictors of
Postoperative Continence in Patients \WWho Underwent RALP

Multivariate

OR pvalue

Age 1.062(1.034-1.090)  <0.001
BMI 0.999 (0.944-1.056) 0.967
Prostate volume (TRUS volume) 0.993 (0.980-1.005) 0.233
PSA 0.991 (0.981-1.002) 0.113
Gleason score

6 Ref.

7 1.047 (0.738-1.484) 0.797

>8 1.468 (0.926-2.327) 0.103

CCl (0 vs. 1 or more) 0.969 (0.652—1.439) 0.875
Postoperative 3 month Ref.

Postoperative 6 month 0.342(0.286-0.408)  <0.001
Postoperative 12 month 0.118(0.088-0.158)  <0.001
Non-NS vs. NS 0.957 (0.656-1.397) 0.819
Non-IPP vs. IPP 9.442 (6.583-13.543)  <0.001
OR, odds ratio; RALP, robot-assisted laparoscopic radical prostatectomy;
BMI, body mass index; TRUS, transrectal ultrasound; PSA, prostate specific
antigen; CCl, Charlson Comorbidity Index; NS, nerve-sparing; IPP, intravesical
prostatic protrusion; TZI, transitional zone index; GEE, generalized estimating
equation.

GEE model including age, BMI, TZI, prostate volume, risk group, CCI, NS sta-
tus, IPP

IPSS storage symptom score after transurethral resection of the
prostate.” Thus, a higher grade of IPP would have a higher de-
gree of subclinical bladder dysfunction before RALP, resulting
in a lower rate of urinary continence after RALP.

The second hypothesis is related to the bladder neck preser-
vation during RALP. During dissection at the level of the vesico-
prostate junction, if the bladder neck is preserved, this can be
directly anastomosed to the urethra without need for reconstruc-
tion.”** Previous studies reported a high rate of early conti-
nence recovery after bladder neck preservation during radical
prostatectomy. Stolzenburg, et al.*? found that significantly im-
proved continence was observed in a bladder neck preserva-
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Fig. 3. GEE model for postoperative incontinence rates. GEE, generalized

estimating equation.

T
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tion group compared with a no-preservation group at 3 months
after laparoscopic radical prostatectomy. Lowe reported that
bladder neck preservation does not produce an improved rate
of postoperative incontinence, although it can be expected to
shorten the interval of incontinence.” In this respect, when the
median lobe protrudes into the bladder, a higher grade of pro-
trusion would lead to a higher chance to surgical damage at the
smooth muscular internal sphincter during bladder neck dis-
section than non-IPP or a lower grade of IPP. In considering the
pentafecta,* we suggest that both IPP and the grade of IPP
should be considered.

BMI and prostate volume may both be predictors of postop-
erative continence. Previous studies suggested BMI or prostate
volume as an independent predictor of postoperative conti-
nence. In our patients, we measured preoperative variables in-
cluding BMI and prostate volume using TRUS and MRI. We
also routinely performed bladder neck reconstruction if the
bladder neck was opened more than we expected.

Interestingly, we found a statistically significant difference
between IPP and non-IPP patients. However, the NS group did
not represent an independent significant factor on multivariate
analysis. This finding might be related to the non-NS technique
used. A higher grade of IPP might have favored more surgical
damage at the level of the internal sphincter during bladder neck
dissection.

If the patient had high-grade IPP (or significantly protruded
median lobe), we occasionally found that the bladder neck
could be preserved. In such cases, we performed bidirectional
bladder neck reconstruction using V-loc sutures. In our opin-
ion, priority should be given to preserving the bladder neck;
however, it is also important to ensure that the bladder neck is
smaller than the usual size.

We often experienced difficulties during bladder neck dis-
section in patients who underwent transurethral resection or
incision of the prostate. However, in our opinion, the most diffi-
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cult cases were patients who underwent holmium laser enucle-
ation of the prostate. As they did not have a bladder neck junc-
tion, there was no landmark during bladder neck dissection. In
these cases, we recommend that lateral dissection be performed
as a first step and medial side dissection as a second step.

We recognize that the present study had several limitations.
First, this was a retrospective analysis of a prospectively main-
tained database. Second, an objective assessment of baseline
continence status was not performed. Finally, only pad usage
was regarded as a proxy for the assessment of postoperative con-
tinence status; therefore, no validated questionnaire, such as
the Expanded Prostate Cancer Index Composite question-
naire® was used.

In conclusion, our findings suggest that IPP is correlated with
the likelihood of urinary continence and with the time of recov-
ery of urinary continence after RALP. Moreover, the grade of IPP
seems to be a significant independent predictor of urinary incon-
tinence after RALP. These findings can aid urologists performing
RALP in proper surgical planning and patient counseling.
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