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Abstract

Introduction: We evaluated the impact of obesity on perioperati-
ve morbidity, functional, and oncological outcomes after radical 
perineal prostatectomy (RPP).
Methods: A total of 298 consecutive patients underwent RPP at 
our institution. Patients were categorized into 3 groups based on 
their body mass index (BMI): Normal weight <25 kg/m2 (Group 
1), overweight 25 to <30 kg/m2 (Group 2), and obese ≥30 kg/m2 
(Group 3). We compared the groups with respect to perioperative 
data, postoperative oncologic, and functional outcomes. Evaluation 
of urinary continence and erectile function was performed using 
a patient-reported questionnaire and the International Index of 
Erectile Function-5 questionnaire, respectively, administered pre-
operatively and at 3, 6, and 12 months. Limitations included short 
follow-up time, retrospective design and lack of a morbidly obese 
group.
Results: No significant differences were found among the 3 groups 
with regard to operative time, estimated blood loss, length of hos-
pital stay, catheter removal time, positive surgical margin, and 
complication rates. At 12 months, 94.7%, 95% and 95% of normal, 
overweight and obese patients, respectively, were continent (free 
of pad use) (p = 0.81). At 12 months, 30.6%, 29.8% and 30.4% 
of patients had spontaneous erections and were able to penetrate 
and complete intercourse in Group 1, Group 2, and Group 3, 
respectively (p = 0.63).
Conclusions: In this cohort of patients, no clinically relevant risks 
were associated with increasing BMI. 

Introduction 

Currently more than 30% of the adult population in the United 
States are obese, as per the World Health Organization crite-
ria.1 Obesity is an independent risk factor for increased risk 
of biochemical recurrence (BCR), positive surgical margin 

(PSM) and worse functional outcomes after radical retropu-
bic prostatectomy (RRP).2-5 Similar studies have also shown 
increased complication rates and lower recovery of conti-
nence and potency after laparoscopic radical prostatectomy 
(LRP).6-8 Furthermore, large series have shown that obesity 
is associated with greater estimated blood loss (EBL), longer 
operative duration, and hospital stay after robotic laparos-
copic radical prostatectomy (RLRP).9-11 Literature evaluating 
the limitations of radical perineal prostatectomy (RPP) in 
obese men is limited.12-15

We have analyzed our RPP outcomes stratified by body 
mass index (BMI) categories to determine the perioperative 
morbidity, oncologic and functional outcomes in overweight 
and obese men compared with a normal-weight cohort.

Methods 

With Institutional Review Board approval, we retrospec-
tively analyzed 298 men who had undergone RPP from 
2006 April to 2013 December using our previously desc-
ribed technique.16 High-risk patients (Gleson score >7 or 
4 + 3, prostate-specific antigen (PSA) >10 and clinical stage 
≥T3) were excluded due to the impossibility to carry out an 
extended lymphadenectomy. Bilateral or unilateral nerve-
sparing surgery was performed in all potent men. All patients 
were encouraged to use oral phosphodiesterase-5 inhibitors 
after surgery (tadalafil, 20 mg twice weekly or 5 mg daily). 
Preoperative variables, including age, PSA, transrectal ultra-
sound volume, stage, biopsy Gleason score and BMI were 
reviewed. We excluded patients who had been followed up 
for less than 12 months, who had received external beam 
radiotherapy or androgen suppression, and patients with a 
history of transurethral resection of the prostate.

Patients were divided into 3 groups according to the 
BMI: normal weight <25 kg/m2 (Group 1), overweight  
25–29.9 kg/m2 (Group 2), and obese ≥30 kg/m2 (Group 
3). Perioperative variables, including operative time, EBL, 
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hospital stay, catheterization time, PSM and complications 
were analyzed. PSA, urinary continence, erectile function 
and late complications were evaluated at postoperative 3, 6, 
and 12 months. BCR was defined as PSA levels of ≥0.2 ng/
mL. A single question from the urinary domain of Expanded 
Prostatic Index Composite (EPIC) questionnaire (question 5) 
was used to evaluate the urinary continence: “How many 
pads or adult diapers per day did you usually use to control 
urinary leakage during the last 4 weeks?”17 Patients were 
considered continent if they did not use even a security pad. 
Erectile function was evaluated using the International Index 
of Erectile Function (IIEF-5) questionnaire. Patients were con-
sidered potent if they were able to achieve and maintain an 
erection that allowed intercourse with or without the use of 
oral phosphodiesterase-5 inhibitors.

All data were presented as a mean ± standard deviation 
for continuous variables and as percentages for categorical 
variables. The Kolmogorov-Smirnov test was used to verify 
normal distributions. Analysis of variance or Kruskal-Wallis 
and Mann-Whitney U tests were performed according to the 
results of the Kolmogorov-Smirnov normality test to deter-
mine whether the differences were statistically significant. 
Chi-square test or Fisher’s exact test was used to compare 
categorical variables. Statistical analysis was performed 
using the SPSS 15.0 (SPSS Inc., Chicago, IL) statistical soft-
ware package. A p value of less than 0.05 was considered 
statistically significant.

Results

The clinical stage distribution was T1c, T2a and T2b in 
87%, 8% and, 5% of cases, respectively. The percentage 
of the patients with biopsy Gleason sum <7, and 3 + 4 was 
67.5%, and 32.5%, respectively. Patients with greater BMI 
were older (p = 0.04) and had a higher biopsy Gleason sum 
(p = 0.03). Otherwise, there were no statistically significant 

differences among the 3 groups in total PSA, prostate volu-
me, and TNM stage (Table 1).

No significant association was noted between BMI and 
nerve-sparing status (p = 0.27). The 3 groups were statisti-
cally similar in terms of operative time, hospital stay, EBL, 
and catheterization time (Table 2).

Based on the Clavien-Dindo classification of adverse 
events, 11, 11 and 8 patients (9.5%, 10.7% and 9.8%) had 
grade I complications, while 9, 7 and 6 patients (7.8%, 6.8% 
and 7.4%) had grade II complications, 3, 3 and 2 patients 
(2.6%, 2.9%, 2.4%) had grade III-a, 1, 1 and 0 patients 
(0.8%, 0.9%, 0%) had grade III-b complications in normal 
weight, overweight and obese men, respectively. Only 1 
patient (1.2%) had a grade IV complication in Group 3. 
The complication rates among the 3 groups were similar 
(p = 0.97). Rectal injury was experienced in 1 patient in 
Group 1. No blood transfusions were required. Anastomotic 
strictures were observed in 2 (1.7 %), 2 (1.9%) and 1 (1.2%) 
patients in Group 1, Group 2, and Group 3, respectively 
(p = 0.94). Wound complications were recorded as infection 
(superficial/deep) and bleeding. The rate of postoperative 
superficial wound infection was higher in obese patients (4 
patients [4.9%] in Group 3 and none [p = 0.03] in other 
groups).

The overall incidence of PSM was 6.3% (n = 19); of these, 
31.5% (n=6) were peripheral, 10.5% (n = 2) were apical, 
and 57.8% (n = 11) were prostate base. No significant dif-
ferences were found in both the rate and location of PSM 
between groups. The overall incidence of BCR was 2.6% 
(n = 8). The incidence of PSM and BCR were not related to 
BMI (Table 3).

Continence rates were similar among the 3 groups at the 
time of catheter removal and at 3-, 6- and 12-month follow-
up. Of the 224 patients (75.1%) who were potent preopera-
tively, 89 (39.7%) were able to obtain erections adequate for 
intercourse at the 12-month follow-up. At 12 months after 

Table 1. Preoperative baseline patient characteristics

Variables
Group 1

(BMI <25 kg/m2)
n = 115

Group 2
(BMI 25 to <30 kg/m2)

n = 102

Group 3
(BMI ≥ 30 kg/m2)

n = 81
p value

Age (y) 56.8 ± 6.8 60.7 ± 7.3 66.2 ± 6.2 0.04

BMI (kg/m2) 20.9 ± 3.9 27.5 ± 2.8 34.1 ± 3.1 0.01

PSA (ng/mL) 6.8 ± 3.4 6.9 ± 4.1 7.1 ± 3.8 0.36

Prostate volume (mL) 38.8 ± 18.1 40.1 ± 17.9 39.2 ± 17.7 0.41

Clinical stage (n)

T1c 99 (86%) 89 (87.2%) 71 (87.6%) 0.61

T2a 10 (8.6%) 8 (7.8%) 6 (7.4%) 0.56

T2b 6 (5.2%) 5 (4.9%) 4 (4.9%) 0.32

Biopsy Gleason sum (n)

<7 80 (69.5%) 72 (70.5%) 49 (60.4%) 0.08

3 + 4 35 (30.4%) 30 (29.4%) 32 (39.5%) 0.03
BMI: body mass index; PSA: prostate-specific antigen.
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RPP, 29.5% (n = 34), 28.4% (n = 29) and 27.1% (n = 22) 
of Group 1, Group 2 and Group 3 patients, respectively, 
reported sufficient erections (p = 0.63). Postoperative erectile 
function at least 1 year after RPP was unaffected by BMI.

Discussion

Obesity has been reported to be a risk factor for develo-
ping PCa, adverse pathological features and higher BCR 
rates after RP.18,19 It has also been shown that increasing 
BMI is correlated with increased EBL and operative time in 
RP.20 Our results revealed that obesity is not associated with 
worse functional and oncological outcomes in men who 
underwent RPP. We noted higher biopsy Gleason sums and 
higher mean age for the obese group, which is in accordance 
with previous RP series of obese men.21

Only a few small studies have provided data for obese 
patients who underwent RPP. Dahm and colleagues have 
reported an acceptable mean operative time (188 min), EBL 
(573 mL) and PSM rate (27.8%) in their series of 18 morbidly 
obese patients.13 Boczko and colleagues analyzed only 7 
obese patients (BMI >30 kg/m2) who underwent RPP and 
reported comparable perioperative outcomes, with a PSM 
rate of 28.5%.12 Fitzsimons and colleagues have reported 

that both RPP and RRP were associated with similarly inc-
reased risk of increased PSM rate and EBL among obese 
men.14 Yang and colleagues found no significant associ-
ations between increased BMI and EBL and PSM rates. 
Whereas, a significant increased complication rate in the 
obese group (16.9% vs 7%, p = 0.03) has been reported.15 To 
our knowledge, our study is the first to compare oncological 
(PSM and BCR rates) and functional outcomes (continence 
and erectile function) between obese and non-obese men 
undergoing RPP. 

In our series the overall continence rates at both catheter 
removal times (88.2%) and at 12 months (94.9%) were hig-
her when compared with the results of large RRP, RLP and 
RLRP series.3,6,11 In contrast to the published data of other 
non-perineal RP series, we also found that continence rates 
were similar when compared with non-obese patients des-
pite the fact that obese group was about 10 years older. The 
perineal approach provides good visualization to the both 
external urinary sphincter and prostatic urethra just proximal 
to the sphincter. Therefore, the possibility for damage to the 
external sphincter during both dissection and anastomosis 
is minimal, independent of age and BMI. 

In our series, continence rates were unaffected by incre-
asing BMI and age after RPP. To the best of our knowledge, 

Table 2. Perioperative data

Variables
Group1

(BMI <25 kg/m2)
Group 2

(BMI 25 to <30 kg/m2)
Group 3

(BMI ≥30 kg/m2)
p value

Operative time (min) 118.7 ± 38.1 116.5 ± 40.3 121.3 ± 32.4 0.48

Hospital stay (days) 2 ± 0.5 2 ± 0.4 2 ± 0.5 0.96

EBL (mL) 289.9 ± 86.1 293.1 ± 98.7 299.2 ± 88.4 0.91

Catheterization time (days) 10.2 ± 1.2 10.1 ± 1.9 10.8 ± 1.7 0.98

Nerve sparing status

Bilateral 42 (36.5%) 38 (37.2%) 31 (38.2%) 0.76

Unilateral 33 (28.6%) 28 (27.4%) 25 (30.8%) 0.68

Non-nerve sparing 40 (34.7%) 36 (35.2%) 25 (30.8%) 0.89
BMI: body mass index; EBL: estimated blood loss.

Table 3. Functional and oncological outcomes after RPP

Variables
Group1

(BMI <25 kg/m2)
Group 2

(BMI 25 to <30 kg/m2)
Group 3

(BMI ≥30 kg/m2)
p value

PSM (n) 8 (6.9%) 6 (5.8%) 5 (6.1%) 0.68

BCR (n) 3 (2.6%) 3 (2.9%) 2 (2.4%) 0.24

Continence (n)

At catheter removal 102 (88.6%) 89 (87.2%) 72 (88.8%) 0.92

3 months 103 (89.5%) 89 (87.2%) 72 (88.8%) 0.89

6 months 103 (89.5%) 90 (88.2%) 74 (91.3%) 0.88

12 months 109 (94.7%) 97 (95%) 77 (95%) 0.81

Mean IIEF-5

3 months 9.1 ± 3.1 8.9 ± 4.4 8.7 ± 3.8 0.32

6 months 9.8 ± 6.2 9.1 ± 7.9 9.5 ± 8.5 0.28

12 months 13.8 ± 5.4 13.1 ± 4.8 12.8 ± 3.7 0.26
RPP: radical perineal prostatectomy; BMI: body mass index; PSM: positive surgical margin; BCR: biochemical recurrence, IIEF-5: International Index of Erectile Function-5.
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no study exists evaluating the effect of obesity on the erectile 
function in men underwent RPP. Similar to the continence 
parameter, we found that obesity was not a risk factor for 
recovery of erectile function in obese men who underwent 
RPP despite their older age. The heterogeneity in the pre-
valence of metabolic disorders (diabetes, hypercholestero-
lemia, smoking) or the rate of regular tadalafil usage posto-
peratively between groups can explain the similar potency 
rates despire the age difference.

The limitations of the present study are short follow-up 
time, retrospective design and lack of a morbidly obese 
group. Shorter hospital stays and lower blood loss with more 
rapid recovery compared to RRP are the advantages of RPP, 
similar to those attributed to RLP or RALP. 

Conclusion 

Our results revealed that being overweight is not a risk factor 
in RPP patients, in contrast to published data of non-perineal 
radical prostatectomy techniques. Obese men tend to have 
a thick abdominal wall, more pelvic and intraperitoneal fat 
tissue and a deep pelvis which could increase the surgi-
cal difficulties of RRP or LRP in favour of perineal surgery. 
In our experience, the amount of perineal fat tissue was 
not correlated with BMI. Additionally, perivesical fat tissue 
was not a disadvatage in the perineal approach. Therefore, 
increased BMI is not a handicap for dissection in perineal 
surgery. RPP provides a nearly perfect preservation of the 
external urinary sphincter and the bladder neck circular 
fibers. Therefore, RPP should be considered safe and effici-
ent for obese patients.
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