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Effects of Obesity on the Perioperative Results and Continence
Status in Laparoscopic Radical Prostatectomy
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What’s known on the subject? and What does the study add?
In this study, we reviewed the outcomes of initial 300 surgeries. The results showed the obese patients can operated even at the early stages
of the learning. The urinary continence rate in obese patients were lower than the others at 6th month. However, these rates were similar
at one year follow-up. There is more information regarding obesity and robot assisted prostatectomy according to laparoscopic radical
prostatectomy. The series regarding laparoscopic radical prostatectomy and obesity have large number of patients or long ago studied.
Therefore, the current study will provide additional information to the literature and will guide to the surgeons who are willing to perform
laparoscopic radical prostatectomy.

Abstract
Objective: To assess the effects of obesity on the surgical success and perioperative results and continence status in laparoscopic radical
prostatectomy (LRP).
Materials and Methods: The results of 300 consecutive patients undergoing LRP between April 2004 and January 2014 were analyzed retrospectively.
Twenty patients were excluded from the study, thus, 280 patients remained. The patients were separated into 3 groups according to their body mass
index. Based on this classification, group 1 (<25 kg/m2) was normal, group 2 (25–30 kg/m2) was overweight, and group 3 (>30 kg/m2) was obese.
The demographic data, intraoperative results, pathological results, and states of continence were compared among the groups.
Results: There were 81 patients in group 1, 152 patients in group 2, and 47 patients in group 3. There were no significant differences when the
groups were compared according to age and prostate specific antigen values. The intraoperative blood loss was high in group 3 only. Moreover, the
estimated blood loss, transfusion, operative time, bilateral nerve-sparing rate, hospitalization days, and complication rate were similar between the
groups. There were no significant differences when the pathological results were compared according to the positive surgical margins and Gleason
scores. Although the continence rates in group 3 were significantly low 6 months after the operation (p<0.05), the results were similar at 1 year
(p=0.738).
Conclusion: LRP can be applied confidently in obese patients as well as normal and overweight patients.
Keywords: Body mass index, laparoscopic surgery, obesity, prostatectomy

Öz
Amaç: Laparoskopik radikal prostatektomi (LRP) cerrahisinde obezitenin cerrahi başarı, perioperatif sonuçlara ve kontinansa olan etkisinin
araştırılmasıdır.
Gereç ve Yöntem: Nisan 2004-Ocak 2014 tarihleri arasındaki 300 LRP uygulanan hastanın sonuçları retrospektif olarak incelendi. Yirmi hasta
çalışma dışı bırakıldıktan sonra kalan 280 hasta çalışmaya alındı. Hastalar vücut kitle indeksine göre 3 gruba ayrıldılar. Grup 1: <25 kg/m2 olanlar
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normal, 25-30 kg/m2 olanlar kilolu ve >30 kg/m2 olanlar obez olarak sınıflandırıldı. Gruplar demografik veriler, intraoperatif sonuçlar, patoloji
sonucu ve kontinans durumuna göre karşılaştırıldı.
Bulgular: Grup 1’de 81 hasta, grup 2’de 152 hasta, grup 3’te 47 hasta mevcuttu. Yaş ve prostat spesifik antijen sonuçlarına göre karşılaştırıldıklarında
anlamlı fark bulunmadı. İntraoperatif hemogram kaybı anlamlı olarak obez grupta yüksek izlendi. Bununla birlikte tahmini kan kaybı, transfüzyon
ihtiyacı, operasyon süresi, bilateral sinir koruyucu oranları ve hastanede yatış süresine göre karşılaştırıldığında sonuçları gruplar arası benzerdi.
Gruplar komplikasyonlar açısından, Satava ve modifiye Clavien skorları ile karşılaştırıldığında, anlamlı fark görülmedi. Patoloji sonuçları, pozitif
cerrahi sınır ve gleason skoruna göre karşılaştırıldığında anlamlı fark izlenmedi. Ameliyattan sonra 6. ayda obez grupta anlamlı olarak düşük
izlenmesine rağmen, 1. yılda kontinans oranlarındaki sonuçlar benzerdi.
Sonuç: LRP normal kilolu ve aşırı kilolu hastalarla karşılaştırıldığında, obez hastalara da güvenle uygulanabilir.
Anahtar Kelimeler: Vücut kitle indeksi, laparoskopik cerrahi, obezite, prostatektomi

Introduction
Obesity is an important public health problem affecting a
considerable part of Turkey’s population. Over the last 20
years, the adult obesity prevalence in Turkey has increased
significantly; while 18.8% of the adult population was obese in
1990 (women 28.5%, men 9%), the prevalence increased to 36%
in 2010 (women 44%, men 27%). In the future, this prevalence is
expected to increase even more (1). In cases of obesity, not only
the fat mass, but also the amount of the serum testosterone,
estrogen, insulin, and insulin-like growth hormone-1 related to
prostate cancer increase (2). In addition, obesity increases the
mortality risk and the advanced disease risk in prostate cancer
(3). Numerous studies are available regarding the effects of
obesity on robot-assisted laparoscopic prostatectomy (RALP)
and laparoscopic radical prostatectomy (LRP) surgeries. In some
case series, the operation time, blood loss, and disease stage in
obese patient groups were reported to increase (4,5). However,
in other studies, no effects on the intraoperative and early
oncological periods were seen (6).
In this study, we evaluated the effects of obesity on the
perioperative, intraoperative, oncologic, and continence results
in patients undergoing extraperitoneal LRP.

Materials and Methods
After receiving approval from the Uludağ University Ethics
Committee (approval number: 52588837-000/464), the results
of 300 consecutive patients undergoing LRP between 2004 and
2014 were analyzed from the prospective radical prostatectomy
database, retrospectively. Patients with concomitant bladder
tumors (n=1), unrecorded body mass index (BMI) (n=5), those
receiving adjuvant hormonal therapy (n=10), shorter one year
follow ups and followed up for less than 1 year (n=4) were
excluded from this study. Therefore, the 1-year follow-up results
in 280 patients were analyzed. The BMI was scaled according
to the World Health Organization recommendations, and the
patients were separated into 3 groups according to their BMI.
Group 1 was classified as having a normal weight (BMI <25 kg/
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m2), group 2 was overweight (BMI =25–30 kg/m2), and group 3
was obese (BMI >30 kg/m2). Overall, 81 patients in group 1, 152
patients in group 2, and 47 patients in group 3 were included
in this study. Age and prostate specific antigen (PSA) level were
recorded as the preoperative findings, while hemogram results,
estimated blood loss, transfusion need, operative time, bilateral
nerve-sparing status, and pathological results, including the
surgical margins, tumor grade end pathological stages, and
complications, were recorded as the intraoperative findings. The
Satava classification was used for intraoperative complications
(7), and postoperative complications were analyzed with the
modified Clavien classification (8). PSA values were obtained
every 3 months, and continence status was evaluated every 6
months. The continence status of the patients was determined
and registered to the database by an urologist who was not
involved in primary surgical care of the patients. The patients
were evaluated with detailed history, total urine examination,
and post voiding residual volume for evaluation of incontinence.
The total number of pads used in each day was questioned and
the patients who were free of pad or using only one pad per day
were considered as having social continence.
With regard to the surgical technique, a retroperitoneal space
was created in the Trendelenburg position, and 5 ports were
used in the procedure. Next, the retropubic space was created,
the endopelvic fascia was incised, and the puboprostatic
ligament was cut. The dorsal vein complex was ligated using
a radiofrequency vessel-sealing device; then, the bladder neck
was cut and a Benique bougie was used to apply traction to
the prostate. The posterior seminal vesicle and vas deferens
were dissected and cut. The Denonvilliers’ fascia between the
rectum and prostate was cut and dissected towards the apex
of the prostate, and the neurovascular bundle in the laterals
was controlled with a Weck clip, without cauterization.
Neuron sparing was implemented according to the touch and
biopsy results of the patient and the localization of the mass.
The apex of the prostate and the urethra were dissected, the
retrourethral muscles were cut and put into a specimen bag,
and a urethrovesical anastomosis was created using the van
Velthoven technique (9). Patients with a PSA >10 and Gleason
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score >6 underwent pelvic lymph node dissections. One week
later, the catheter was removed. The pelvic floor exercises were
instructed to all of the patients postoperatively for achievement
of an early continent state.
Statistical Analysis
The statistical analysis was performed using SPSS version 23
software (SPSS Inc., Chicago, Illinois, USA). The Shapiro-Wilk’s
test was used to assess the normality of the continuous variables.
Continuous variables that were not normally distributed were
compared by using the Kruskal-Wallis One-Way ANOVA, while
the normally distributed continuous variables were compared
using an ANOVA. The nominal variables were compared with a
chi-square test, and a p value of lower than 0.05 was accepted
as statistically significant.

Results
The average age of the patients was 63.9±5.6 years, and there
were no statistically significant differences among the groups
(p=0.33). In addition, there were no statistically differences
in PSA level, bilateral nerve sparing rate, operative time, and
hospitalization days between the groups (Tables 1, 2). Moreover,
the estimated blood loss and blood transfusion rate were similar
among the groups, however, the intraoperative hemoglobin
losses were -1.9 (-6.5/-0.5) in group 1, -1.9 (-9.2/-0.1) in group
2, and -2.6 (-5.3/-0.5) in group 3 (p=0.035).
As an intraoperative complication, 1 patient in the overweight
group underwent a laparoscopic repair during the same session
due to a rectal injury. One patient from the normal weight group
and 1 patient from the overweight group underwent open

surgery due to postoperative rectal injuries. One patient from the
overweight group was followed up in the intensive care unit on
the 3rd day because of sepsis and was discharged after reaching
general wellness. All patients with postoperative complications
classified as grade 1 according to the modified Clavien
classification had wound site infections. Grade 2 patients, with
the exception of 2 patients under treatment because of high
fever in the overweight group, required transfusion because of
bleeding. Overall, there were no differences in intraoperative
and postoperative complications between the groups (Table 2).
The pathological results and postoperative continence states
are indicated in Table 2. According to the pathological results,
there were 54 (66.7%) patients with organ-confined diseases
pT2 in the normal group, 91 in the overweight group (59.9%),
and 24 (51.1%) in the obese group. Locally advanced disease
pT3 was observed in 27 patients (33.3%) in the normal group,
61 patients (40.1%) in the overweight group and 23 patients
(48.9%) in the obese group. Although more locally advanced
disease patients were seen in the obese group, this was not
statistically significant (p=0.082). There were no statistically
significant difference among the groups in terms of bilateral
neuroprotective rate and positive surgical margins (p=0.353
and p=0.813, respectively). In addition, there was no statistically
significant difference in Gleason score between the groups
(p=0.917).
The incontinence rate was higher in the overweight and obese
groups when compared to the normal group at the 6th month of
follow-up (p=0.04), but the rates were similar at the end of the
1st year (p=0.738). However, the continence rates were similar
among the first 140 patients and the remaining 140 patients

Table 1. Comparisons of the demographic data and intraoperative results
Group 1 (normal) (n=81) Group 2 (overweight) (n=152)

Group 3 (obese) (n=47)

p

Age

63.9±5.6

62.6±6.1

63.4±5.9

0.33

Prostate-specific antigen (ng/mL)

7.95 (1–45)

7.8 (1–38)

9.5 (1–27)

0.232

Hemoglobin level difference (g/dL)

-1.9 (-6.5/-0.5)

-1.9 (-9.2/-0.1)

-2.6 (-5.3/-0.5)

0.035

Estimated blood loss (mL)

100 (20/600)

100 (20/500)

100 (20/1000)

0.866

Transfusion

4 (4.9%)

13 (8.6%)

4 (8.5%)

0.385

Operative time (minutes)

140 (70–570)

135 (60–480)

148 (80–540)

0.272

Hospitalization days

3 (1/42)

2 (1/23)

2 (1/11)

0.119

Satava

2

0

1 (rectal injury: laparoscopic repair in
the same session)

0

0.651

3

1 (rectal injury: required
open surgery)

2 (rectal injury: required open surgery) 0

1

3 (3.7%)

6 (3.9%)

1 (2.1%)

2

4 (4.9%)

12 (7.9%)

4 (8.5%)

3

0

0

0

4

0

1 (0.7%) urosepsis

0

Clavien

0.484

Hemoglobin level difference = preoperative hemoglobin level - postoperative hemoglobin level
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Table 2. The tumor-node-metastasis classification of the pathological results after the laparoscopic radical prostatectomies,
Gleason scores, and continence states
Group 1 (normal
weight) (n=81)
Stage

Group 2 (overweight)
(n=152)

Group 3 (obese)
(n=47)

p

pT2

54 (66.7%)

91 (59.9%)

24 (51.1%)

pT3

27 (33.3%)

61 (40.1%)

23 (48.9%)

≤6

49 (60.5%)

95 (62.5%)

30 (63.5%)

7

30 (37.0%)

47 (30.9%)

14 (29.8%)

>7

2 (2.5%)

10 (6.6%)

3 (6.4%)

Surgical margin +

25 (30.8%)

42 (27.6%)

15 (31.9%)

0.813

Bilateral nerve sparing +

31 (38.3%)

72 (47.3%)

20 (42.6%)

0.353

Incontinence rate after 6 months

10 (12.3%)

42 (27.6%)

15 (31.9%)

0.04

Incontinence rate after 1 year

3 (3.7%)

9 (5.92%)

3 (6.38%)

0.738

Gleason score

when compared regarding their weight status at the 6th month
of follow-up.

Discussion
In this study, the effects of obesity on LRP were investigated.
In a study evaluating the effect of BMI on pathological and
functional outcomes following open radical prostatectomy, an
increase in the complication rates and disruptions in function
and continence was observed, especially in groups of obese and
overweight patients (10). As opposed to open surgery, clinical
studies about the effects of obesity on LRP have reported that
obesity extends the operative time and increases blood loss.
However, in contrast with open radical prostatectomy, the
complication and function rates were similar to those of normal
weight patients (4,5).
Brown et al. (11) stated that the operative time was longer in
obese patients because of the long dissection, anastomosis, and
port implantation times. In addition, there could be a longer
extraperitoneal space preparation time and more difficulty in
conveying the medical instruments to the depth of the pelvis
(4). In previous RALP studies, the operative time was longer
in obese patients and similar to that of laparoscopic surgery
(12,13,14). In a robotic surgery, wider spaces are required to
be able to move the robot’s arms in a more comfortable way;
thus, these processes are conducted intraperitoneally. The time
is also longer in a robotic surgery because the space is limited,
since obese patients have more fat in the pelvic area (15). In
our study, we found that the average operative time in obese
patients was not statistically significant, but was 8-13 minutes
longer. We believe that the preparation of the extraperitoneal
space and difficulty in conveying the laparoscopic hand tools to
the depth of the pelvis extended the time.
In one study comparing the complications between obese and
normal and overweight patients undergoing LRP, there were
similar complication rates according to the Clavien classification
186

0.082

0.917

(5). In our study, when the groups were compared according to
the modified Clavien classification, one patient had urosepsis,
however, there were no differences between the groups. Sundi
et al. (6) compared LRP and RALP in 193 prostate cancer cases,
and they determined that the operative time in the LRP group
was longer, but the complication rates were similar. In another
study, it was observed that the complication rate in the RALP
group was higher (12).
Many studies have shown that the average blood loss, which
is another parameter affected by obesity, was higher in obese
patients than in those of normal weight (4,5,10). Eden et al.
(16) especially indicated that obesity and blood loss were
interrelated, which may be due to lack of experience. In contrast
with LRP surgeries, the average blood loss in patients having
normal weights was similar to that in obese patients undergoing
RALP surgery (6,17). In our study, the average blood loss and
transfusion needs in normal weight, overweight, and obese
patients were similar. However, the hemoglobin reduction was
higher in obese patients, which could be the reason for the
hemodilution related to the intravenous fluid injection during
the postoperative period (15). Brown et al. (11) monitored
postoperative hemoglobin loss in obese and non-obese groups
and indicated no statistically significant difference.
Amling et al. (18) stated that obese patients developed prostate
cancer at younger ages and in advanced stages, however,
another series showed that the average ages and PSA levels
were not statistically different (4,5). In our study, there was no
statistically significant difference in PSA levels between normal
and obese patients. According to a study by Mitchell et al. (19),
obesity increased the risk of advanced disease, but PSA can not
be used as a foresight criterion for showing the tumor burden
in patients having high BMI.
It has been reported that the aggressive disease encountered
in many of the studies was seen more often in obese patients
(18,20,21). Chronic inflammation, hypoxia induced by obesity,
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and defects in the immune functions are the presumed reasons
for this situation (22). Especially, pT3 disease and Gleason scores
over 7 were statistically high (5,6,23,24). Lower PSA levels due
to the greater body areas in obese patients and late diagnoses
have been suggested to be reasons for a more aggressive and
advanced stage disease (21). In our study, when considering the
pathological results, the advanced-level disease pT3 rate was
high, but the results were statistically similar to those in the
other groups. The possibility of local recurrence was observed to
increase up to 50% over five years with a Gleason score over 7,
pT3 disease, and positive surgical margins. Therefore, positivity
of the surgical margins constitutes a considerable part of the
surgery (25). Freedland et al. (3) reported 30% surgical margin
positivity for the normal weight patients and 45% for the obese
patients in a 1.106-case series. In addition, Campeggi et al. (4)
observed 27% surgical margin positivity for their obese patients.
They stated that although aggressive disease was observed in
obese patients, the reasons for the surgical margin positivity
were iatrogenic. Gözen et al. (5) attributed the high level of
surgical margin positivity in obese patients to aggressive disease.
In our study, the surgical margins among the three groups were
similar.
Patients with a BMI of >25 exhibited a higher rate of incontinence
after RALP and open radical prostatectomy procedures (10,26).
According to one meta-analysis, in terms of the criteria
determining urinary incontinence after an RALP, a high BMI was
one of the most important criteria in determining incontinence
(27). In addition, obese patients were reported to have weaker
urinary function, with the inefficacy of the neuroprotective
surgery and sutures being reported as the reason. Gu et al. (15)
observed that there were no differences between obese group
and the other groups according to the analysis they conducted
at the 3rd and 12th months after RALP. Moreover, Eden et al.
(16) determined that there were no differences in continence
between obese and normal weight patients after LRP. According
to a study by Wiltz et al. (28), the continence rates in obese
patients in their 1st and 2nd years in an RALP series were low. In
our study, we observed that the significantly high incontinence
levels in the overweight and obese patients during the first 6
months of follow-up were similar to those in the other groups
at the end of the 1st year. We believe that this depends on the
sphincter tonus recovery over time.
Study Limitations
The limitation of this study was its retrospective design.
However, the data were collected prospectively with a standard
data sheet, which could have minimized the potential bias.
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Conclusion
During our 1-year follow-up, the complications, oncological
results, and continence in normal, overweight, and obese
patients undergoing LRP surgery were similar. However, the
incontinence rate was higher in overweight and obese patients
during the first 6 months. Despite its difficulty when compared
with normal weight patients, LRP surgery can be implemented
with confidence in obese patients.
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