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Abstract

To investigate factors associated with the risk of major complications after radical prostatectomy (RP) by the open (ORP)
or robot-assisted (RARP) approach for prostate cancer (PCa) in a tertiary referral center. 1062 consecutive patients submit-
ted to RP were prospectively collected. The following outcomes were addressed: (1) overall postoperative complications:
subjects with Clavien-Dindo System (CD) one through five versus cases without any complication; (2) moderate to major
postoperative complications: cases with CD <2 vs. >2, and 3) major post-operative complications: subjects with CDS
CD > 3 vs. <3. The association of pre-operative and intra-operative factors with the risk of postoperative complications
was assessed by the logistic regression model. Overall, complications occurred in 310 out of 1062 subjects (29.2%). Major
complications occurred in 58 cases (5.5%). On multivariate analysis, major complications were predicted by PCa surgery
and intraoperative estimated blood loss (EBL). ORP compared to RARP increased the risk of major CD complications
from 2.8 to 19.3% (OR =8283; p <0.0001). Performing ePLND increased the risk of major complications from 2.4 to 7.4%
(OR=3090; p<0.0001). Assessing intraoperative blood loss, the risk of major postoperative complications was increased by
BL above the third quartile when compared to subjects with intraoperative blood loss up to the third quartile (10.2% vs. 4.6%;
OR =2239; 95%CI: 1233-4064). In the present cohort, radical prostatectomy showed major postoperative complications that
were independently predicted by the open approach, extended lymph-node dissection, and excessive intraoperative blood loss.
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Introduction

Prostate cancer (PCa) is the most commonly diagnosed
tumor and the second leading cause of death from cancer
in men [1]. Although several active treatments are included
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for the management of clinically localized PCa, radical
prostatectomy (RP) is one of the most commonly selected
treatment options that can be delivered by the open (ORP)
or robot-assisted (RARP) approach [2]. RP is commonly car-
ried out with concomitant extended pelvic lymph node dis-
section (ePLND) when anatomical staging of loco-regional
lymph nodes is required [2]. However, prostate cancer sur-
gery exposes patients to the risk of post-operative complica-
tions which can be classified according to Clavien—Dindo
(CD) system [3, 4]. Postoperative complications prolong
the length of hospital stay (LOHS) and increase the risk of
readmission, thus impacting patient’s wellness, physician
workload, and department-costs [5, 6]. Predictors of postop-
erative complications may have a pivotal role in the planning
of general activity and anticipating the costs to operate a
urological unit [5]. The aim of this study is to investigate the
risk factors associated with major postoperative complica-
tions after ORP or RARP in a tertiary referral center.

Materials and methods
Surgical technique and perioperative management

The study is retrospective with prospectively collected data.
Each patient provided informed-signed consent for data
collection. Five skilled and dedicated surgeons performed
operations of radical prostatectomy (RP) by open (ORP) or
robot-assisted (RARP) approach with or without extended
pelvic lymph node dissection (ePLND).

The decision to perform RARP or ORP was made accord-
ing to the surgeon expertise (robot-assisted or open surgery)
and patient preference.

RARP, which was delivered by the da Vinci Robot Sys-
tem (Intuitive Surgical, Inc., Sunnyvale, CA, USA), was per-
formed through the trans peritoneal approach with antero-
grade prostatic dissection [7]. ORP was performed according
to the technique of Walsh [8]. In intermediate risk cases, the
decision to perform an ePLND was based on Briganti nomo-
gram showing a risk of lymph node invasion greater than 5%
[9]. In low-risk patients, ePLND was performed based on
risk factors of tumor upgrading and upstaging [10-12]. In
both surgical procedures, lymph nodes were sampled accord-
ing to an anatomical template including bilateral external
iliac (extending proximally to the crossing of the ureter),
obturator, internal iliac, Marcille’s, common iliac and Clo-
quet’s nodal stations. The external iliac LN group was dis-
sected laterally to the genitofemoral nerve at the lateral edge
of the internal iliac artery and vein from the node of Cloquet
to the ureteric crossing of the internal iliac artery as previ-
ously reported [13, 14].

Five experienced surgeons performed RARP with a blad-
der-neck sparing technique [15]. One surgeon performed
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more than 500 RARPs prior to the initiation of patient enrol-
ment and he performed 66% of the procedures included in
this study. The other four surgeons had performed between
50 and 60 procedures prior to the initiation of patient
enrolment.

Prophylaxis of deep venous thrombosis with low molecu-
lar weight heparin was performed in all cases who under-
went ePLND and in patients with comorbid risk factors;
moreover, prophylaxis was prolonged till postoperative day
(POD) 28. In RARP cases, transurethral 16 French Foley
bladder catheter was placed and removed on post-operative
day (POD) 12 without cystography according to our stand-
ard internal protocol. After December 2017, our policy of
placing a pelvic drain was discontinued according to our
previous reported experience [16]. In ORP patients, a tran-
surethral 16 French Foley bladder catheter was placed and
removed on POD 12 with or without cystography accord-
ing to the surgeon’s decision; moreover, a pelvic drain was
always placed and removed on POD 2 or 3.

Predictors of complications

Clinical, pathological, surgical, peri-operative, intra-oper-
ative parameters were identified as potential predictors of
complications. Serum prostate specific antigen (PSA; ng/
mL) was determined by radioimmunoassay. Age (years),
body mass index (BMI; kg/mz), total prostate volume (TPV,
mL) and biopsy positive cores (BPC; percentage) were cal-
culated for each case. Tumors were graded according to the
2014 International Society of Urologic Pathology (ISUP)
[17]. Surgical specimens analyzed after 2014 were classified
using the new classification and the Gleason grading group
system [17, 18]. Surgical specimens evaluated between 2013
and 2014 were retrospectively classified by our dedicated
pathologist after specimen review. Biopsy grade group
(BGG) cancers included ISUP grade group 1-5. In appro-
priate cases, pelvic lymph node staging (cN) was performed
by axial imaging modalities. Enlarged pelvic nodes meas-
uring more than one centimeter in diameter were staged as
cN1 disease. Axial imaging and total bone scanning was
utilized to investigate the metastatic status when appropriate.
Patients were classified into risk groups and staged accord-
ing to the EAU guidelines recommendations on PCA [19].

Perioperative surgical risk was evaluated by the Ameri-
can Society of Anesthesiologists score (ASA) score system.
Operating time (OT) (measured in minutes), was calculated
as the interval between the first skin incision and the last
skin suture in both RARP and ORP procedures. Surgical
procedures were classified according to the RARP and OPR
approach; moreover, ePLND (performed or not performed)
was coded separately in each case. Intraoperative estimated
blood loss (EBL) was measured in milliliters (mL).
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Assessment of complications

Postoperative surgical complications were prospectively
recorded in each patient’s electronic medical record, and
retrospectively collected for the present study. The events of
complications were graded according to the Clavien—Dindo
score system respecting Martin’s criteria as recommended
by EAU guidelines [3, 4]. Only patients that provided signed
informed consent were followed for complications and hos-
pital readmission (RAD) after discharge. Patients were
evaluated according to an institutional protocol including
patient’s re-evaluation scheduled at 30, 60, 90, and 180 days
after discharge by outpatient visit or phone interview by
physicians.

Objectives and design of the study

The aim of the study is to evaluate factors associated with
the risk of complications after RP by both open and robot-
assisted approach with or without ePLND. The following
outcomes were identified as follows: (1) overall postopera-
tive complications: subjects with Clavien—-Dindo System
(CDS) one through five versus cases without any compli-
cation; (2) moderate to major postoperative complications:
cases with CDS two through five versus zero up to one and
(3) major postoperative complications: subjects with CDS
three through five versus patients with CDS zero up to two.

Statistical methods

Summary statistics of the patient population and associations
of factors between groups were evaluated. Data on continu-
ous variables were reported as medians with their respective
interquartile ranges (IQR) and differences between groups
were analyzed by the Mann—Whitney’s U test. Data on cat-
egorical variables were calculated as frequency with per-
centages and differences between groups were analyzed with
Pearson’s chi-squared test or Fisher exact test as appropriate.

The evaluation of factors associated with the risk levels
of postoperative complications was assessed by the logistic
regression model. Univariate models were computed first.
Selection of independent variables was performed by Wald’s
forward regression method in evaluating multivariate mod-
els. The software used to run the analysis was IBM-SPSS
version 26. All tests were two-sided with p <0.05 considered
to indicate statistical significance.

Results
Analysis of overall complications risk

Overall, 1062 patients were included, 891 patients under-
went RARP, and 171 ORP. Demographics of the patient
population and subgroups are reported in Table 1. Compli-
cations occurred in 310 patients (29.1% of cases). Extended
PLND was performed in 651 patients (61.3%). Major com-
plications occurred in 58 cases (5.5%). Statistics of post-
operative complications according to the Clavien—Dindo
system are detailed in Supplementary Table 1. Clinical
factors associated with complications included age, tumor
grade and stage, surgical approach, ePLND and blood loss.
Specifically, patients who had postoperative complications
were significantly older with aggressive tumors and more
likely underwent ORP or ePLND with increased intraopera-
tive blood loss. Moreover, LOHS was significantly longer in
cases with complications.

The evaluation of clinical factors associated with the
grades postoperative complications according to Cla-
vien—-Dindo classification is reported in Supplementary
Table 2 where univariate and multivariate models are
included. On multivariate analysis, the risk of overall
postoperative complications were associated with ORP
(odds ratio, OR=2.038; p<0.0001), ePLND (OR=1.584;
p<0.0001) and EBL (OR=1.001; p<0.003); when
ORP was removed, age (OR =1.025; p <0.029), ePLND
(OR=1.780; p<0.0001) and EBL (OR=1.001; p <0.0001)
were the independent predictors. The risk of postoperative
complications greater than one compared to cases with-
out or less than two, was predicted by ORP (OR =2.976;
p<0.0001), ePLND (OR=1.861; p<0.0001) and EBL
(OR=1.001; p<0.0001); when ORP was removed from
the model, ePLND (OR=2.519; p<0.0001) and EBL
(OR=1.002; p<0.0001) were the independent predictors
of such risk. Major complications (CDS > 2) compared to
cases without or less than three, were predicted only by ORP
OR =8.283; p <0.0001); however, when ORP was removed
from the model, ePLND (OR=3.382; p=0.001) and EBL
(OR=1.001; p<0.0001) were found to be independent
predictors.

Risk models predicting major postoperative complica-
tions

Adjusted risk models predicting Clavien—Dindo postop-
erative complications are reported in Table 2. Independent
exposure variables associated with the risk of postopera-
tive complications included surgical approach, staging of
loco-regional lymph nodes and intraoperative EBL above
the third quartile. Exposure variables were evaluated for
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Table 1 Factors associated

X M, . Population No complications  Postoperative p value
with complications after radical complications
prostatectomy )

Number (%) 1062 752 (70.7) 310 (29.1)
Clinical factors
Age (years); median (IQR) 66 (61-70) 65 (60-69) 66 (61-70) 0.005
BMI (kg/m?); median (IQR) 25.9 (24-28.1) 26 (24-28) 26 (23.9-28.4) 0.810
PSA (ug/L); median (IQR) 6.5 (4.9-9) 6.5 (4.9-9) 6.5 (4.9-9.1) 0.606
PV (mL); median (IQR) 40 (30-50) 39.5 (30-50) 40 (30-51) 0.705
BPC (%); median (IQR) 29 (19-50) 29 (18-47) 30.5 (20-50) 0.238
cT1; n (%) 712 (67) 520 (69.1) 192 (61.9) 0.023
cT2-3; n (%) 350 (33) 232 (30.9) 118 (38.1)
cNO; i (%) 1031 (97.1) 730 (97.1) 301 (97.1) 0.984
cN1; n (%) 31(2.9) 22 (2.9) 9(2.9)
ISUP<3; n (%) 766 (72.1) 559 (74.3) 207 (66.8) 0.012
ISUP>2; n (%) 296 (27.9) 193 (25.7) 103 (33.2)
EAU low risk; n (%) 312 (29.4) 247 (32.8) 65 (21) <0.0001
EAU intermediate risk; n (%) 549 (51.7) 376 (50) 173 (55.8)
EAU high risk; n (%) 201 (18.9) 129 (17.2) 72 (23.8)
Pathological factors
ISUP<3; n (%) 551 (51.9) 401 (53.3) 150 (48.4) 0.143
ISUP>2; n (%) 511 (48.1) 351 (46.7) 160 (51.6)
pT2; n (%) 797 (75) 576 (76,6) 221 (71.3) 0.139
pT3a; n (%) 116 (10,9) 80 (10.6) 36 (11.6)
pT3b; n (%) 149 (14) 96 (12.8) 53 (17.1)
Negative SM; n (%) 778 (73.3) 561 (74.6) 217 (70) 0.124
Positive SM; n (%) 284 (26.7) 191 (25.4) 93 (30)
pNx; n (%) 412 (38.8) 323 (43) 89 (28.7) <0.0001
pNO; n (%) 562 (52.9) 375 (49.9) 187 (60.3)
pN1; n (%) 88 (8.3) 54 (7.2) 34 (11)
Peri-operative factors
ASA<3;n (%) 962 (90.4) 684 (91) 278 (89.7) 0.516
ASA>2;n (%) 100 (9.4) 68 (9) 32 (10.3)
RARP; n (%) 891 (83.9) 667 (88.7) 224 (72.3) <0.0001
ORP; n (%) 171 (16.1) 85 (11.3) 86 (27.7)
No ePLND; n (%) 411 (38.7) 322 (42.8) 89 (28.7) <0.0001
ePLND; n (%) 651 (61.3) 430 (57.2) 221 (71.3)
Removed lymph nodes; median IQR) 25 (18-32) 25 (19-32) 25 (17-31.5) 0.531
OT (min); median (IQR) 200 (165-238) 200 (165-237.7) 200 (161-240)  0.892
EBL (mL); median (IQR) 350 (200-600) 350 (200-500) 400 (200-600)  0.001
LOHS (days); median (IQR) 5 (4-6) 4 (4-5) 6 (4-8) <0.0001

BMI body mass index; PSA prostate specific antigen; PV prostate volume; ¢7 tumor clinical stage; cN clini-
cal nodal stage; EAU European Society of Urology; ASA American Society of Anesthesiologists Classi-
fication (ASA class); ISUP International Society of Urologic Pathology prostate cancer grade group sys-
tem; pT pathological tumor stage; pN pathologic nodal stage; SM, surgical margin; ePLND extended pelvic
lymph node dissection; LOHS length of hospital stay; (*) Clavien—Dindo score 1 through 5

overall postoperative complications (Clavien—Dindo score
1 through 5a versus no complications), for moderate to
major complications (Clavien—Dindo score above one ver-
sus zero up to one) and for major postoperative complica-
tions (Clavien—Dindo score above two versus none up to

@ Springer

grade 2 complications). The results for overall and mild to
major postoperative complications are detailed in Table 2.
The evaluation of the risk model for major Clavien—Dindo
complications was as follows. Considering the type of sur-
gical approach, ORP compared to RARP increased the risk
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Table 2 Factors associated with the risk of complications after prostate cancer surgery according to the Clavien-Dindo System (CDS) in 1062

cases (multivariate models)

Exposure variable Radical prostatectomy

Extended pelvic lymph node dissection

Estimated blood lost above the
third quartile

Level of exposure RARP ORP No Yes No Yes

CDS>0vs. CDS<1

CDS < 1;n (%) 667 (74.9) 85(49.7) 322 (78.3) 430 (66.1) 654 (73.1) 98(58.7)

CDS>0; n (%) 224 (25.1) 86(50.3) 89 (21.7) 221 (33.9) 241(26.9) 69 (41.3)

OR (95%CTI) 1 2,369 (1647-3.407) (*) 1 1,528 (1133-2060) (**) 1 1462 (1013-2108) (»)
p value <0.0001 0.005 0.042

CDS>1vs.CDS<2

CDS<2;n (%) 804 (90.2) 111 (64.9) 378 (92) 537 (82.5) 790 (88.3) 125(74.9)

CDS >2; n (%) 87 (9.8) 60 (35.1) 33 (8) 114 (17.5) 105 (11.7) 42 (25.1)

OR (95%CTI) 1 3710 (2431-5662) (*) 1 1694 (1096-2617) (*%*) 1 1633 (1046-2548) (M)
p value <0.0001 0.002 0.018 0.031

CDS>2vs CDS<3

CDS <35 n (%) 866 (97.2) 138 (80.7) 401 (97.6) 603 (92.6) 854 (95.4) 150 (89.8)
CDS>3;n (%) 25 (2.8) 33(19.3) 10 2.4) 48 (7.4) 41 (4.6) 17 (10.2)

OR (95%CI) 1 8283 (4780-14,355) 1 3090 (1543-6191) (¥**) 1 2239 (1233-4064) (M)
p value <0.0001 0.001 0.008

OR odds ratio; CI confidence interval; RARP robot-assisted radical prostatectomy; ORP open radical prostatectomy; (*), OR adjusted for
extended pelvic lymph node dissection and blood lost above the third quartile; (**), OR adjusted for ORP and blood lost above the third quartile;
(***), OR adjusted for blood lost above the third quartile; (*), adjusted for ORP and ePLND; (**), adjusted for ePLND

of major Clavien—Dindo complications from 2.8 to 19.3%
(OR =8.283; 95%CI 4.780-14.355). Evaluating surgical
staging of pelvic lymph nodes, ePLND when compared to
cases without anatomical staging increased the risk of major
postoperative complications from 2.4 to 7.4% (OR =3.090;
95%CI 1.543-6.191). Assessing intraoperative EBL, the risk
of major postoperative complications was increased by EBL
above the third quartile when compared to subjects with
intraoperative EBL up to the third quartile (10.2% vs. 4.6%;
OR 2.239; 95%, CI 1.233-4.064). The association of the
exposure variables with the risk of postoperative complica-
tions was specifically stronger for major than for overall as
well as for moderate through major Clavien—Dindo compli-
cations, as shown by the odds ratio values that are detailed
in Table 2.

The cohort has been further stratified in subgroups with
or without ePLND, by surgical approach and blood loss up
to the third quartile versus above. Distributions by subgroups
are reported in Supplementary Table 3 and associations with
the risk of Clavien-Dindo complications (univariate and
multivariate analysis) are described in Table 3. Consider-
ing subgroups with and without ePLND, ORP referred to
RARP independently associated with minor and major Cla-
vien—Dindo complications when compared with both sub-
jects without as well as grade 1-2 complications. Further
details are illustrated in Table 3.

Discussion

Radical prostatectomy, and specifically RARP, has become
the preferred PCa surgical treatment in western countries
[2]. It is associated with major and minor complications
that can occur over the short- and long-term after hospital
discharge.

Complications after PCa surgery results in increased
patient stress, physician workload and overall health cost
[5].

There are few large studies dealing with complications
after PCa surgery by both ORP and RARP with or without
PLND. Pompe et al. showed that overall complications
following PCa surgery by both ORP and RARP occurred
in 1267 out of 4973 cases (25.6%) with PLND performed
in 89.5% of cases; moreover, RARP was associated with
less blood loss, shorter catheterization time, and lower risk
of Grade II and III complications [20]. An Australian ran-
domized study showed overall complications in only 6%
of cases; however, in that study, a (limited) pelvic lymph
node dissection was performed in only 36% of subjects
[21]. A Sweden prospective study reported postoperative
complication rates of 13.7% in 3706 patients with pelvic
lymph node dissection being performed in only 448 cases
(12.1%) [22]. In the present study, overall postoperative
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Table 3 Associations of type surgical approach and amount of blood lost with Clavien—Dindo complications after prostate cancer surgery by
subgroups stratifying cases without and with extended pelvic lymph node dissection

Univariate analysis

Multivariate analysis

Subgroups CDS 1-2 vs. CDS>2vs. CDS>2vs.CDS  CDS 1-2vs. CDS>2 vs. CDS>2 vs. CDS
CDS=0 CDS=0 1-2 CDS=0 CDS=0 1-2
NoePLND  OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
RARP 1 1 1 1 1 1
ORP 3699 (1207— 19,286 (4110~ 5214 (1065— 3139 (1002-9840) 18,339 (3742 5214 (1065-25,522)
11333) 90,505) 25,522) 89,874)
p value 0.022 <0.0001 0.042 0.048 <0.0001 0.042
BL<600mL 1 1 1 1 1 1
BL>600mL 2178 (1150-4126) 1986 (0.406-9718) 0.912 (0.177— 2004 (1045-3844) 1270 (0.231-6982)  0.634 (0.112-3598)
4699)
p value 0.017 0.397 0.912 0.036 0.783 0.607
ePLND OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
RARP 1 1 1 1 1 1
ORP 1683 (1111—2550) 7521 (3991 4468 (2278-8763) 1506 (1010-2428) 6964 (3568 4446 (2179-9072)
14,175) 13,512)
p value 0.014 <0.0001 <0.0001 0.045 <0.0001 <0.0001
BL<600 mL 1 1 1 1 1 1
BL>600 mL 1505 (0.952-2380) 2698 (1385-5257) 1792 (0.877-3661) 1298 (0.792-2093) 1308 (0.632-2709) 1016 (0.471—2193)
p value 0.080 0.004 0.109 0.308 0.469 0.967

OR odds ratio; CI confidence interval; RARP robot-assisted radical prostatectomy; ORP open radical prostatectomy; ePLND extended pelvic

lymph node dissection; BL, blood lost

complications occurred in 29% of cases with ePLND being
performed in 61.3% of the subjects. Complication rates of
our study were closer to those reported by Pompe than to
the Australian or Sweden studies [19-21]. They reported
a lower Clavien—Dindo grade 1 complication rate (10.8%
versus 15.1%), while complication rates for other the
grades substantially overlapped [20].

In this context, it appears appropriate that our results, in
the setting of a tertiary referral center where PCa surgery
was performed with extended PLND in more than 60% of
cases, show an overall complication rate of 29%, and major
Clavien-Dindo complication rate of only 5.5%.

We have shown that ORP is an independent factor which
predicts high grade complication, and high-grade compli-
cations are known to be associated with hospital readmis-
sion [23, 24]. Our findings are supported by the results
from multiple multi-center studies [18, 19, 23] and might
be explained by lower inflammatory response after robotic
surgery compared to ORP [25]. Furthermore, surgery trig-
gers the release of cortisol due to sympathetic activation.
This induces a negative feedback mechanism that attempts
to recover from the stress and this recovery may be faster in
RARP cases [26, 27].

Our study also showed that ePLND and excessive intra-
operative EBL were independently associated with the risk
of minor through moderate and up to severe Clavien—Dindo
postoperative complications.

@ Springer

Excessive intraoperative EBL might be related to dissec-
tion of complex tumors when also ePLND is performed.
Locally advanced cancers do not have a well-defined plane
of dissention and hemostasis is more difficult to maintain;
additionally, large tumors invading the prostate capsule are
associated with a complex vascular network because of angi-
ogenetic factors; as such, dissection and bleeding control
becomes more challenging, especially in cancers located at
the apex where the neuro-vascular bundle is more repre-
sented [22].

When PLND is performed during RP, especially when
an extended template is adopted, complications may occur
not only because of uncontrolled clamping of the lymphatic
vessels but also because of small bleeding vessels originat-
ing from the muscular pelvic wall of the obturator fossa.
Anatomic human variability of the vessels and the lymphatic
pelvic system is also a factor that should considered dur-
ing ePLND, as shown by anatomical studies investigating
this subject [28]. As such, an ePLND may result in com-
plicated lymphoceles or pelvic hematomas requiring subse-
quent invasive procedures. Recently, Oderda et al., showed
a PLND-related complication rate of 8.9% in a large cohort
of patients (n=14,921 at eight European tertiary referral
centers after RP and ePLND). Interestingly, it was higher in
patients with pN1 (8.5% vs. 12.6, p<0.001) [29].

Considering clinical T2-3 PCa patients, a challenging
prostate dissection may be complicated by excessive and
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uncontrolled bleeding from the prostate bed and from the
small pelvic vessels. As a consequence, all these intraop-
erative issues result in the two main complications that
occur during RP: pelvic hematomas and lymphoceles.
Furthermore, when aggressive cancers of the mid-to-base
regions of the prostate involve the seminal vesicles, the
lymphatic network originating from the caudal and poste-
rior parts of the gland are also involved resulting in multi-
ple as well as and bilateral lymph node invasion [30, 31].

As such, the dissection of the posterior plane in higher
stage PCa and ePLND become more challenging, because
the seminal vesicles may be adherent to the posterior
layer of Denovillier’s fascia and the pattern of the pos-
terior lymphatic system network is altered [32]. This
might result in greater Clavien—Dindo 3a-3b complica-
tions rates, is associated with procedures related to bleed-
ing (pelvic hematomas) and complicated pelvic lymph
lymphoceles. In our study, although pelvic hematomas
and lymphoceles were the most frequent complications
(8.8%), only 4.2% required invasive procedures for a com-
plete resolution (Clavien—Dindo 3a or 3b). On the other
hand, many physical factors should be considered when
surgical approach is discussed with PCa patients includ-
ing BMI which is related to high risk of Clavien-Dindo
3 and higher complications as well as perioperative and
oncological outcomes [33, 34].

Our study results have important implications in clini-
cal practice. Patients who undergo prostate cancer sur-
gery should be counselled on the risks and severity of
postoperative complications. Surgeons can reduce the
risk of postoperative complications by working on risk
factors at time of surgery. Reducing the risk of postopera-
tive complications has implications on LOHS and costs.
Moderate complications as well as major Clavien—-Dindo
complications may require referral to a tertiary center
where these complications can be safely managed. Indeed,
grade 2 complications include mainly pelvic hematomas
that occur during hospital stay and require close monitor-
ing and possible radiologic intervention.

Our study has some limitations. First, although data
were collected prospectively, the analysis was retrospec-
tive and, as such, suffers the limits from these kinds of
studies. Second, it was not a controlled study with the
bias of selection of patients.

Although our study has limits, it also has much
strength. First, the data were prospectively collected. Sec-
ond, it was a large single center trial where both proce-
dures are performed by skilled and experienced surgeons.
Third, it is the first study analyzing specifically the risk
of major postoperative and factors predicting such risk.

Conclusions

In the present cohort, radical prostatectomy showed major
postoperative complications that were independently pre-
dicted by the open approach, extended pelvic lymph-node
dissection and excessive intraoperative blood loss.
Patients undergoing radical prostatectomy should be
informed about the risk of post-operative complications

during pre-operative counseling.
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