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Abstract
Introduction: We investigated differences in treatment
outcomes following radical prostatectomy (RP) between
certified centers (CCs) and noncertified centers (nCCs) within
the IMPROVE study group. Methods: A validated survey
assessing various factors, including stress urinary inconti-
nence (SUI) and decision regret (DR), was administered to
950 patients who underwent RP across 19 hospitals (12 CCs
and 7 nCCs) at a median follow-up of 15 months after RP
(interquartile range: 11–20). The response rate was 74%,
with 703 patients participating, including 480 (68%) from
CCs. Multivariate binary regression models were used to

analyze differences between CCs and nCCs regarding the
following binary endpoints: nerve-sparing (NS), positive
surgical margins (PSM), SUI (defined as >1 safety pad),
complications based on the Clavien-Dindo classification
(grade ≥1, grade ≥3) and DR (>15 points indicating
critical DR). Results: Considering the multivariate analysis,
the rate of NS surgery was lower in CCs than in nCCs (OR =
0.52; p = 0.004). No significant differences were observed in
the PSM rate (OR = 1.67; p = 0.051), SUI (OR = 1.03; p = 0.919),
and DR (OR = 1.00; p = 0.990). SUI (OR 0.39; p < 0.001) and DR
(OR 0.62; p = 0.026) were reported significantly less fre-
quently by patients treated with robotic-assisted RP, which
was significantly more often performed in CCs than in nCCs
(68.3% vs. 18%; p < 0.001). The total complication rate was
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45% lower in CCs (OR = 0.55; p = 0.004), although the
number of complications requiring intervention (Clavien-
Dindo classification ≥3) did not differ significantly between
CCs and nCCs (OR = 2.52; p = 0.051). Conclusion: Within the
IMPROVE study group, similarly favorable outcomes after RP
were found in both CCs and nCCs, which, however, cannot
be transferred to the general treatment landscape of PCA in
Germany. Of note, robotic-assisted RP was more often
performed in CCs and associated with less SUI and DR, while
open prostatectomy was the treatment of choice in low-
volume nCCs. Future prospective and region wide studies
should also investigate the surgeon caseload and experi-
ence as well as a spillover effect of the certification process
on nCCs. © 2023 S. Karger AG, Basel

Introduction

In Germany, prostate cancer (PCA) is the most
common type of cancer in men, accounting for 24.6% of
all newly diagnosed cases, and is the second leading cause
of cancer-related death (12%) [1]. Radical prostatectomy
(RP) is considered the gold standard therapy for localized
PCA. Despite the increasing popularity of robotic-
assisted RP (RARP) over open RP (ORP) as the pre-
ferred surgical approach, patients still experience side
effects such as stress urinary incontinence (SUI) or
erectile dysfunction [2–5].

In an effort to improve the quality of PCA treatment,
the German Cancer Society (DKG) began certifying PCA
centers based on specific criteria in 2008 [6, 7]. In 2020,
146 PCA centers in Germany, Austria, Switzerland, and
Luxembourg have been certified by the DKG [8]. The
certification criteria are based on national cancer
guidelines and include both quantitative aspects (e.g., the
number of annual RPs) and qualitative measures (e.g.,
positive surgical margin (PSM) rate, nerve-sparing (NS)
rate), as well as defined structural requirements (e.g.,
weekly cancer board meetings, appropriate technical
equipment).

Most cancer studies primarily focus on patient survival
rates. However, due to the relatively low mortality rates
and longer mean survival associated with PCA compared
to other types of cancer, patients are at a higher risk of
experiencing significant functional and psychological
impairments resulting from treatment side effects [5].
Consequently, the importance of functional outcomes,
such as urinary continence and erectile function, has
increased in patients’ perception of treatment quality.
Interestingly, these functional outcomes are not man-
datory criteria for PCA center certification.

The “Importance of various supportive measures in the
context of radical prostatectomy from the patient’s
perspective” (IMPROVE) study addresses patient-
reported outcomes as a key parameter for measuring
treatment quality. The study aims to determine whether
patients benefit from being treated at a certified
center (CC).

Materials and Methods

A total of 20 urological clinics (12 CCs and 8 noncertified
centers [nCCs]) participated in the IMPROVE study collaboration
group. From April to June 2021, a survey was sent to a total of
1,000 patients (50 patients per center) who had undergone RP in
their facility between 2018 and 2020. Each center contacted only
the latest 50 consecutive patients who had received RP at least
6 months before the survey was sent out. The survey included
perioperative, personal, and functional criteria as follows:

SUI was assessed using a validated questionnaire [9–11]. De-
cision regret (DR) was measured using the Decision Regret Scale
[12, 13], consisting of five questions that resulted in a score ranging
from 0 (no regret) to 100 (highest regret). To ensure comparability
with previous studies [14, 15], a cutoff score of >15 was set to define
relevant DR. Patients were also asked to report the decision-making
process regarding the surgical approach, including decisions made
solely by the physician, consensual decision-making, or active
decision-making by the patient alone. The median time interval
between RP and completion of the questionnaire by patients was 15
months, with an interquartile range of 11–20 months.

Furthermore, the participating centers provided corresponding
clinical and pathological data for each patient. This included
information on the surgical approach, TNM classification, RP
caseload per year, International Society of Urological Pathology
(ISUP)-Group, presurgery prostate-specific antigen (PSA) value,
surgery date, information about relationship status (fixed part-
nership vs. no fixed partnership), information about retirement
status (professionally active vs. retired), details on NS (bilateral NS,
unilateral NS, or no NS), surgical margin status (PSM vs. negative
surgical margin), and complications recorded according to the
Clavien-Dindo classification (CDC) [16, 17]. Complications were
categorized as the total complication rate (CDC grades 1–5 vs.
CDC grade 0) and complications requiring intervention (CDC
grades 3–5 vs. CDC grades 0–2). Delayed catheter removal was
defined as CDC grade 1 d [18].

Descriptive statistical analyses were performed using the
Mann-Whitney U test for comparisons between groups with
metric variables. The Fisher’s exact test was used for dichotomized
categorical variables (2 × 2), and the Pearson χ2-test was used for
other categorized variables (>2 × 2). Multivariate binary-
regression models (enter method) were employed to calculate
differences between CC and nCC in relation to the following
binary endpoints: NS surgery, PSM, SUI requiring more than one
safety pad, complications based on the CDC (≥ grade 1, ≥ grade 3)
and DR (using the cutoff of >15 points to define critical DR). IBM
SPSS Statistics v. 28 (Armonk, NY, USA) was used for all statistical
analyses. The reported p values are two-sided, and statistical
significance was set at p < 0.05.
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Results

Out of the 1,000 patients contacted, 750 (75%) re-
turned a completed survey and provided informed
consent. One nCC was excluded due to missing clinical
follow-up data, resulting in a final study group of 703
patients treated in 19 PCA centers, with 480 (68.3%)
patients treated in 12 CCs and 223 (31.7%) patients
treated in 7 nCCs.

The clinical and histopathological criteria are pre-
sented in Table 1 for group comparison. Comparing CCs
and nCCs, it was found that patients in CCs were sig-
nificantly younger, with a mean age of 67 compared to 69
in nCCs (p < 0.001). The annual RP caseload was lower in
nCCs, with a median of 29 RPs compared to 125 in CCs
(p < 0.001). Regarding the surgical approach, RARP and
laparoscopic RP (LRP) were more frequently performed
in CCs than in nCCs, while ORP was more common in
nCCs (RARP: 328 vs. 40, LRP: 42 vs. 15, ORP: 110 vs. 168;
p < 0.001).

In the univariate group comparison, NS surgery oc-
curred significantly less frequently in CCs (58.3% vs.
66.4%; p = 0.046). On the other hand, there were sig-
nificantly fewer overall complications (CDC grades ≥1) in
CCs (28.1% vs. 48%; p < 0.001). There were no significant
group differences observed in PSM (26.7% vs. 23.8%; p =
0.459), the occurrence of SUI (18.8% vs. 24%; p = 0.130),
complications requiring intervention (CDC grades ≥3)
(6.9% vs. 3.6%; p = 0.087), and the presence of critical DR
(33.9% vs. 39.2%; p = 0.202; Table 1). Furthermore, the
independent impact of certification as a PCA center on
the five endpoints was examined (Tables 2–6).

Ad (1) In CCs, NS surgery was significantly less fre-
quently performed than in nCCs (OR 0.52; p = 0.004).
Patients with advanced tumor stages (pT stages ≥3) also
had significantly lower rates of NS surgery (OR 0.43; p <
0.001; Table 2).

Ad (2) There was a trend toward higher PSM rates in
CCs, although it was not statistically significant (OR 1.67;
p = 0.051). Patients with advanced tumor stages (pT
stages ≥3) had over 4 times higher odds of RP with PSM
(OR 4.13; p < 0.001; Table 3).

Ad (3) There was no significant difference in SUI rates
between CCs and nCCs (OR 1.03; p = 0.919). Patients
without a partnership were more likely to experience SUI
(OR 1.93; p = 0.034). RARP was associated with signif-
icantly lower SUI rates (OR 0.39; p < 0.001; Table 4).

Ad (4) CCs had a relative 45% lower rate of overall
complications (CDC 1–5) (OR 0.55; p = 0.004; Table 5a).
However, there was a trend toward more complications
requiring intervention in CCs (CDC 3–5) (OR 2.52;

p = 0.051; Table 5b). Advanced tumor stages were as-
sociated with higher overall complication rates (OR 2.01;
p < 0.001; Table 5a) and complications requiring inter-
vention (OR 2.73; p = 0.003; Table 5b).

Ad (5) The PCA certification state did not have a
significant influence on the critical DR of RP patients (OR
1.00; p = 0.990). Notably, the NS rate did not influence
DR, but SUI (OR 2.67; p < 0.001) and ORP+LRP (OR
0.62; p = 0.026) were associated with significantly higher
DR rates (Table 6).

Discussion

The healthcare system is constantly striving for progress
in order to improve quality and reduce treatment costs.
Alongside technological, pharmaceutical, and structural
advancements, the certification of centers has emerged as a
method to ensure adherence to specific treatment criteria
for diseases and enhance transparency in treatment quality
for patients and physicians [19, 20], OnkoZert, the most
well-established institution for center certification in
Germany, granted certification for the treatment of PCA
since 2008, making it one of the first cancers to receive such
recognition. This certification brings visibility to a center
and can attract patients, but it also involves high costs and
bureaucratic efforts, often limiting certification to large
institutions like maximum-care hospitals or university
hospitals. Currently, there are 146 certified PCA centers in
Germany, while many clinics intentionally choose not to
undergo certification due to the additional burden it entails.
Thus, the crucial question for patients and referring
physicians alike is whether there are significant differences
in treatment quality between CCs and nCCs.

OnkoZert has established various criteria for PCA
center certification, encompassing clinical, oncological,
and operative aspects. These include the establishment of
a structured network among specialized departments,
transferring doctors, encounter groups, and the clinic.
Additionally, supportive measures such as psycho-
oncological support, outreach services, and rehabilita-
tion programs must be provided for the patients [21]. To
enhance surgical outcomes, oncological criteria such as
the annual caseload of RPs, PSM rate, and NS rate are
evaluated. However, the current certification process does
not require patient-reported or functional outcome pa-
rameters, despite their critical importance to patients with
localized PCA due to the high survival rates after curative
treatment [22, 23]. Therefore, the multicentric IM-
PROVE study aimed to assess the quality of clinical,
oncological, and patient-reported outcomes in patients
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Table 1. Descriptive statistics of the whole IMPROVE study cohort and divided based on treatment of prostate cancer in a certified
center or noncertified center

Variable Whole study group
(n = 703)

CC (n = 480) nCC (n = 223) p value

Age (n = 703), median (IQR) in years 68 (63–72) 67 (62–71) 69 (64–74) <0.001
Personal relationship status (n = 700), n (%) 0.072

Fixed partnership 633 (90.4) 440 (91.9) 193 (87.3)
No fixed partnership 67 (9.6) 39 (8.1) 28 (12.7)

Professional status (n = 698), n (%) 0.120
Professionally active or with professional activity rescheduled 189 (27.1) 138 (28.9) 51 (23.2)
Retired 509 (72.9) 340 (71.1) 169 (76.8)

Time interval between RP and survey (n = 703),
median (IQR) in month

15 (11–20) 14 (11–21) 16 (11–20) 0.187

Center’s level of care (n = 703) <0.001
Nonuniversity center 385 (54.8) 162 (33.7) 223 (100)
University center 318 (45.2) 318 (66.3) 0

Center’s RP-caseload per annum in 2018-2020 (n = 703),
median (IQR) in cases

92 (49–134) 125 (67–150) 29 (19–92) <0.001

Surgical approach (n = 703), n (%) <0.001
Open radical prostatectomy (ORP) 278 (39.5) 110 (22.9) 168 (75.3)
Laparoscopic radical prostatectomy (LRP) 57 (8.1) 42 (8.8) 15 (6.7)
Robotic-assisted radical prostatectomy (RARP) 368 (52.4%) 328 (68.3) 40 (18.0)

Preoperative PSA level (n = 703), median (IQR) in ng/mL 7.9 (5.6–12.1) 7.7 (5.4–12.3) 8.4 (6–12) 0.224

Gleason ISUP group (n = 703), n (%) 0.564
ISUP Group 1 (Gleason score 3+3 = 6) 72 (10.2) 49 (10.2) 23 (10.3)
ISUP Group 2 (Gleason score 3+4 = 7a) 326 (46.4) 213 (44.4) 113 (50.7)
ISUP Group 3 (Gleason score 4+3 = 7b) 173 (24.6) 124 (25.8) 49 (22.0)
ISUP Group 4 (Gleason score 4+4 = 8, 3+5 = 8, and 5+3 = 8) 48 (6.8) 33 (6.9) 15 (6.7)
ISUP Group 5 (Gleason score 4+5 = 9, 5+4 = 9, and 5+5 = 10) 84 (12.0) 61 (12.7) 23 (10.3)

pT stage (n = 703), n (%) 0.934
≤pT2c 435 (61.9) 296 (61.7) 139 (62.4)
≥pT3a 268 (38.1) 184 (38.3) 84 (37.6)

pN stage (n = 702), n (%) 0.070
pN0/x 636 (90.6) 441 (92.1) 195 (87.4)
pN1 66 (9.4) 38 (7.9) 28 (12.6)

Surgical margin status (n = 703), n (%) 0.459
Negative surgical margins 522 (74.3) 352 (73.3) 170 (76.2)
Positive surgical margins 181 (25.7) 128 (26.7) 53 (23.8)

Adjuvant radiotherapy (n = 699), n (%) 0.999
No adjuvant local radiation 568 (81.3) 389 (81.2) 179 (81.4)
Adjuvant local radiation 131 (18.7) 90 (18.8) 41 (18.6)

Nerve-sparing surgery (n = 703), n (%) 0.046
No nerve-sparing 275 (39.1) 200 (41.7) 75 (33.6)
Nerve-sparing (uni- and bilaterally) 428 (60.9) 280 (58.3) 148 (66.4)

Complications according to the Clavien-Dindo classification in grades (n = 703), n (%) <0.001
0 461 (65.6) 345 (71.9) 116 (52.0)
≥1 242 (34.4) 135 (28.1) 107 (48.0)

Complications according to the Clavien-Dindo classification grades (n = 703), n (%) 0.087
0–2 662 (94.2) 447 (93.1) 215 (96.4)
≥3 41 (5.8) 33 (6.9) 8 (3.6)
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Table 1 (continued)

Variable Whole study group
(n = 703)

CC (n = 480) nCC (n = 223) p value

Stress urinary incontinence (n = 700), n (%) 0.130
1-1 safety pad/day 557 (79.6) 389 (81.2) 168 (76.0)
>1 pad/day 143 (20.4) 90 (18.8) 53 (24.0)

Patient’s decision regret (DR) (n = 691), median (IQR) in points 10 (0–20) 10 (0–20) 10 (0–26) 0.727

Patient’s decision regret/DR (n = 691), n (%) 0.202
0–15 points (no critical DR) 445 (64.4) 310 (66.1) 135 (60.8)
>15 points (critical DR) 246 (35.6) 159 (33.9) 87 (39.2)

CC, certified center; nCC, noncertified center; n, number of patients; IQR, interquartile range; RP, radical prostatectomy; ORP, open
radical prostatectomy; LRP, laparoscopic radical prostatectomy; RARP, robotic-assisted radical prostatectomy; PSA, prostate specific
antigen; ISUP, International Society of Urological Pathology; DR, decision regret.

Table 2. Odds ratio of nerve-sparing surgery (NS vs. no NS) based on clinical and personal parameters

Variable OR (95% CI) p value

Age in years 0.95 (0.92–0.97) <0.001
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.142
pT-stage: pT≥3 (reference: pT≤2) 0.43 (0.30–0.63) <0.001
pN-stage: pN1 (reference: pN0/pNx) 0.66 (0.35–1.25) 0.202
Preoperative PSA level in ng/mL 0.95 (0.93–0.98) <0.001
Gleason-Score: ISUP 3–5 (reference: 1–2) 0.78 (0.54–1.11) 0.166
Surgical approach: RARP (reference: ORP + LRP) 1.46 (0.99–2.17) 0.059
Partnership: no partnership (reference: fixed partnership) 0.57 (0.32–1.02) 0.057
Center’s level of care: CC (reference: nCC) 0.52 (0.33–0.81) 0.004

OR, odds ratio; CI, confidence Interval; RP, radical prostatectomy; PSA, prostate-specific antigen; ISUP,
International Society of Urological Pathology; RARP, robotic-assisted radical prostatectomy; ORP, open
radical prostatectomy; LRP, laparoscopic radical prostatectomy; CC, certified center; nCC, noncertified center.

Table 3. Odds ratio of postoperative
resection status (positive surgical
margin vs. negative surgical margin)
based on clinical parameters

Variable OR (95% CI) p value

Age in years 1.02 (0.98–1.05) 0.337
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.019
pT-stage: pT≥3 (reference: pT≤2) 4.13 (2.68–6.37) <0.001
pN-stage: pN1 (reference: pN0/pNx) 2.28 (1.24–4.21) 0.008
Preoperative PSA level in ng/mL 1.01 (1.00–1.03) 0.077
Gleason-Score: ISUP 3–5 (reference: 1–2) 1.11 (0.73–1.68) 0.619
Surgical approach: RARP (reference: ORP + LRP) 0.99 (0.62–1.59) 0.997
Nerve-sparing: NS (reference: non-NS) 0.53 (0.36–0.80) 0.002
Center’s level of care: CC (reference: nCC) 1.67 (1.00–2.80) 0.051

OR, odds ratio; CI, confidence interval; RP, radical prostatectomy; PSA, prostate-
specific antigen; ISUP, International Society of Urological Pathology; RARP, robotic-
assisted radical prostatectomy; ORP, open radical prostatectomy; LRP, laparoscopic
radical prostatectomy; NS, nerve sparing; CC, certified center; nCC, noncertified center.
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treated with RP for localized PCA, comparing CCs and
nCCs, as well as evaluating the potential benefits of
certification.

In our cohort, CCs exhibited a significantly higher me-
dian annual caseload (125 vs. 29) compared to nCCs.
Notably, 5 out of 7 collaborating nCCs did not meet the 50
RP caseload criteria required for certification as a PCA
center. Surprisingly, we observed significantly lower NS rates
in CCs, which may initially seem contradictory given that
OnkoZert mandates an 80% NS rate for suitable patients.
However, OnkoZert does not provide a detailed definition of
suitability for NS, unlike the PSM rates, which should not
exceed 15% in (y)pT2 c/pN0 or NxM0 stages. This suggests
a potential prioritization of negative surgical margins over
NS, which becomes evident when considering that patients
without NS in our cohort did not express postoperative
regrets, regardless of whether NS was performed. These
patients were likely to have erectile dysfunction or large
tumors, indicating that the absolute number of NS proce-
dures alone cannot be used to draw conclusions about
differences in treatment quality between CCs and nCCs.

A low rate of complications is a crucial criterion for
successful surgical treatment. As expected, patients with
higher tumor stages experienced significantly more
postoperative complications. Interestingly, patients who
underwent RARP demonstrated significantly fewer
complications compared to those treated with ORP or
LRP. This could be attributed to the increased availability
and experience with RARP in recent years. A recent
comparative study showed that long-term quality of life is
similar between RARP and ORP, while RARP is asso-
ciated with significantly fewer postsurgical complications
such as pain, venous thrombosis, infections, or blood
transfusions [24]. However, it is important to consider
the potential selection bias against RARP in patients with
unfavorable clinical or oncological features, which may
influence these results.

Another intriguing finding is the approximately 45%
lower overall postoperative complication rate in CCs
compared to nCCs, despite a strong trend toward a higher
incidence of more severe complications rated as CDC ≥3
in CCs (OR 2.52; p = 0.051). This discrepancy might be
attributed to preoperative patient assessment and selec-
tion. Patients with adverse clinical traits such as multi-
morbidity or frailty, which increase the risk of postop-
erative complications, are more likely to be referred to
CCs. This explanation is supported by the slight yet
significant age difference between patients treated in CCs
and nCCs (67 years vs. 69 years, p < 0.001).

Furthermore, patient selection might also explain the
results regarding postoperative surgical margin status.

Both CCs and nCCs appeared to offer equal quality in
terms of oncological outcomes for the patients referred
to them.

AlthoughOnkoZert requires parameters such as caseload,
surgical margin status, and NS rate during the certification
process, our study also focused on functional and patient-
reported outcomes. SUI is a highly important outcome
parameter for patients’ quality of life after RP. Our study
group has previously demonstrated an association between
SUI and a threefold increased presence of critical DR after RP
[25]. While no significant difference in postoperative SUI
was observed between CCs and nCCs in the current study,
patients who underwent RARP experienced significantly less
SUI (OR 0.39; p < 0.001) compared to those treated with
ORP or LRP. Again, this can be explained by patient se-
lection prior to surgery and increased experience with RARP.
Notably, RARP was performed significantly more frequently
in CCs than in nCCs (68.3% vs. 18%; p < 0.001).

Finally, no difference in critical DR after RPwas observed,
irrespective of the certification status of the clinic performing
the treatment. Interestingly, patients who underwent RARP
were significantly less likely to regret their decision to un-
dergo surgery compared to patients receiving ORP and LRP.
It is possible that the latter patients perceived that they did
not receive the best available therapy, despite an overall
positive experience with their treatment and outcome.

Our findings, which demonstrate no significant dif-
ferences in SUI and PSM between CCs and nCCs, are
partially in contrast to a recent publication that analyzed
22,649 patients treated at a German rehabilitation center
[26]. The authors observed a higher frequency of SUI and
PSM in patients treated at nCCs, while NS was signifi-
cantly more common in CCs. These contradictory results
could be attributed to several factors. The study pop-
ulation of Butea-Bocu et al. [26] consisted of patients
admitted to the rehabilitation center within 35 days after
RP, comparing CCs and nCCs at an early postoperative
stage. In contrast, the IMPROVE study focused on mid-
term effects at a median time of 15 months after RP.

Additionally, the patient cohort of Butea-Bocu et al. [26]
included individuals treated between 2008 and 2017, during
which there was a significant shift in surgical techniques
from ORP to RARP, resulting in an inhomogeneous study
population, particularly due to the lack of differentiation
between different surgical approaches. The increasing dis-
semination of robotic technology throughout Germany,
mainly driven by consumer demand and increased market
competition among hospitals [27], also resulted in a wider
distribution of RARP in low-volume hospitals. However,
previous studies demonstrated significantly more compli-
cations, perioperative blood transfusions, and longer
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hospitalization in patients treated by RARP in low-volume
clinics, when compared to high-volume hospitals per-
forming approximately 100 RARPs per year [27]. On the
other hand, a wide body of evidence exists showing im-
proved outcome after ORPwhen performed by experienced
high-volume surgeons. It is noteworthy that most of our
nCCs performed ORP rather than RARP [28].

Lastly, the specific composition of the IMPROVE study
group has to be considered when interpreting our results.
Only 7 collaborating nCCs were included in our analysis,

all of whichweremanaged by highly experienced surgeons.
This is crucial since surgeon experience is a major factor
associated with treatment quality [29, 30]. In a recent
systematic review, Van der Broeck et al. [31] found that
hospitals with a high caseload of >86 (interquartile range
35–100) RPs per year have better outcomes in terms of
cancer recurrence and complications during or after
hospitalization. Nevertheless, the authors also concluded
that experienced surgeons can still achieve similar or even
better outcomes in hospitals with lower annual operations.

Table 4. Odds ratio of postoperative stress urinary incontinence (>1 pad vs. ≤1 safety pad) based on clinical
and personal parameters

Variable OR (95% CI) p value

Age in years 1.03 (0.99–1.06) 0.200
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.041
pT-stage: pT≥3 (reference: pT≤2) 1.33 (0.84–2.09) 0.225
pN-stage: pN1 (reference: pN0/pNx) 1.06 (0.55–2.05) 0.868
Preoperative PSA level in ng/mL 1.01 (1.00–1.02) 0.122
Gleason-Score: ISUP 3–5 (reference: 1–2) 0.88 (0.57–1.35) 0.553
Surgical approach: RARP (reference: ORP + LRP) 0.39 (0.24–0.65) <0.001
Nerve-sparing: NS (reference: non-NS) 0.79 (0.52–1.21) 0.281
Partnership: no partnership (reference: fixed partnership) 1.93 (1.05–3.54) 0.034
Professional status: retired (reference: professionally active) 1.60 (0.90–2.86) 0.110
Time interval between RP and survey (in months) 0.95 (0.91–0.98) 0.003
Center’s level of care: CC (reference: nCC) 1.03 (0.62–1.69) 0.919

OR, odds ratio; CI, confidence interval; RP, radical prostatectomy; PSA, prostate specific antigen; ISUP,
International Society of Urological Pathology; RARP, robotic-assisted radical prostatectomy; ORP, open
radical prostatectomy; LRP, laparoscopic radical prostatectomy; NS, nerve sparing; CC, certified center; nCC,
noncertified center.

Table 5. Odds ratio of postoperative
complications (Clavien-Dindo
classification) based on clinical
parameters

Variable OR (95% CI) p value

(a) CDC grades 1–5 versus CDC grade 0
Age in years 1.04 (1.01–1.06) 0.013
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.148
pT-stage: pT≥3 (reference: pT≤2) 2.01 (1.43–2.82) <0.001
Surgical approach: RARP (reference: ORP + LRP) 0.50 (0.34–0.72) <0.001
Center’s level of care: CC (reference: nCC) 0.55 (0.36–0.82) 0.004

(b) CDC grades 3–5 versus CDC grades 0-2
Age in years 1.06 (1.00–1.12) 0.052
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.624
pT-stage: pT≥3 (reference: pT≤2) 2.73 (1.40–5.32) 0.003
Surgical approach: RARP (reference: ORP + LRP) 0.99 (0.47–2.05) 0.969
Center’s level of care: CC (reference: nCC) 2.52 (1.00–6.35) 0.051

CDC, Clavien-Dindo classification; OR, odds ratio; CI, confidence interval; RP, radical
prostatectomy; RARP, robotic-assisted radical prostatectomy; ORP, open radical
prostatectomy; LRP, laparoscopic radical prostatectomy; CC, certified center; nCC,
noncertified center.
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This is also the case with our collaborating nCCs, where
RPs are usually performed by only one or two experienced
surgeons, therefore ensuring high and consistent treatment
quality. In contrast, many large centers or university
hospitals are obliged to train up-and-coming surgeons,
which naturally is associated with a learning curve.

When taking these factors into account, the similar
results between CCs and nCCs within our IMPROVE
study group seem reasonable. Compared with our study,
the cohort of Butea-Bocu et al. [26] consisted of over
22,000 patients treated at 290 different hospitals, in-
cluding small hospitals with lower caseloads and less
experienced surgeons than those in our nCCs, which
could lead to fewer routine procedures and worse out-
comes for nCCs in their study. The widespread approach
by Butea-Bocu et al. [26] might better reflect the general
treatment landscape of PCA in Germany than the focused
analysis of specific centers within the IMPROVE study.

The comparable outcomes of nCCs and CCs in our
study might also be attributed to the increasingly com-
petitive situation in the healthcare system. In Germany,
there are 146 clinics certified for PCA treatment competing
against approximately 250 nCCs, with the majority of the
latter group also performing RPs. In other words, almost
every nCC has a CC in close proximity. Due to the
complete performance transparency required byOnkoZert,
a spillover effect occurs even in nCCs. Consequently, nCCs

continually monitor the outcomes of their RP patients
through constant feedback from urologists, general prac-
titioners, patients, and their families. As a result, the quality
of treatment provided in nCCs aligns with the treatment
standards of CCs and ultimately improves, even without
transparent evidence of performance through certification.

The current study has several limitations that have to be
considered. As mentioned above, the limited number of
participating centers prohibits any generalized conclusions
regarding the differences between CCs and nCCs. Given
that only 7 out of approximately 250 nCCs in Germany
participated in the current study, our results cannot be
representative of the treatment quality in nCCs. In contrast
to CCs, nCCs are not bound to any quality standards
defined by certifying institutions, therefore allowing for a
much wider range of the treatment quality than is the case
in CCs. Also, no actual data on individual surgeon caseload
were available. Moreover, data on preoperative sexual
function as well as the type and extent of preoperative
diagnostic measures were not available, which might help
improve the interpretation of our results. Also, some dif-
ferences between CCs and nCCs could not always be
perfectly adjusted for in multivariate analyses, like the 6%
higher prevalence of PCAs graded Gleason >7a in CCs or
the longer timespan in nCCs needed to recruit the 50 most
recent patients for study inclusion. The 50 recruited patients
were scattered over a timespan of several years at some

Table 6.Odds ratio of postoperative decision regret (sum score >15 vs. 0–15) based on clinical, personal, and
functional parameters

Variable OR (95% CI) p value

Age in years 0.98 (0.95–1.01) 0.191
RP median caseload per year (2018–2020) 1.00 (1.00–1.00) 0.278
pT-stage: pT≥3 (reference: pT≤2) 1.39 (0.92–2.10) 0.116
pN-stage: pN1 (reference: pN0/pNx) 1.82 (0.98–3.35) 0.056
Surgical margin status: R1 (reference: R0) 1.09 (0.71–1.67) 0.690
Preoperative PSA level in ng/mL 1.00 (0.99–1.01) 0.650
Gleason-Score: ISUP 3–5 (reference: 1–2) 0.64 (0.44–0.93) 0.018
Surgical approach: RARP (reference: ORP + LRP) 0.62 (0.40–0.94) 0.026
Nerve-sparing: NS (reference: non-NS) 0.99 (0.68–1.43) 0.935
Partnership: no partnership (reference: fixed partnership) 1.39 (0.80–2.44) 0.244
Professional status: retired (reference: professionally active) 1.43 (0.89–2.30) 0.136
Complications: CDC 3–5 (reference: CDC 1–2) 1.07 (0.52–2.19) 0.857
Time interval between RP and survey (in months) 1.01 (0.98–1.04) 0.455
SUI: >1 pad/day (reference: max. 1 pad/day) 2.67 (1.78–4.00) <0.001
Center’s level of care: CC (reference: nCC) 1.00 (0.65–1.54) 0.990

OR, odds ratio; CI, confidence interval; RP, radical prostatectomy; PSA, prostate specific antigen; ISUP,
International Society of Urological Pathology; RARP, robotic-assisted radical prostatectomy; ORP, open
radical prostatectomy; LRP, laparoscopic radical prostatectomy; NS, nerve sparing,; CDC, Clavien-Dindo
classification; SUI, stress urinary incontinence; CC, certified center; nCC, noncertified center.
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nCCs, while it took only several weeks in some high-volume
CCs to accumulate the same number of patients. Thismight
have an influence on treatment quality if these patients were
recruited during the training phase of a surgeon at a CC.
Finally, we investigated the differences between CCs and
nCCs based on six endpoints. Given the exploratory nature
of our study, no statistical controlling procedures were
applied to counteract the problem of multiple testing.

Conclusion

The certification criteria serve as a benchmark for optimal
treatment quality, and the certification itself ensures adherence
to these standards, providing the CCs with increased visibility
and market positioning. Interestingly, from the patients’ sub-
jective perspective, nCCs demonstrated comparable results to
CCs.Notably, oncological and functional outcomeswere similar
between the two groups and did not impact DR of the patients.
The comparable outcomes might be due to ORP being the
treatment of choice in low-volume nCCs, while RARP was
performed only by high-volume hospitals. However, patients
were more likely to express dissatisfaction with their therapy if
they did not receive RARP. Nonetheless, it is important to
consider the specific characteristics of the IMPROVE cohort,
particularly the limited number of included nCCs, all of which
aremanaged by highly experienced surgeons. Despite the wide-
ranging evidence of a volume-outcome relationship demon-
strated in numerous studies, our research findings indicate that
selective clinics with case volumes below the threshold set by
OnkoZert can achieve oncological and functional outcomes in
RP patients that are comparable to those of clinics with higher
RP case volumes. The causal factors for this phenomenon are
likely attributed to the individual expertise of the often sole
surgeon performing the RP in the smaller clinic, knowledge
transfer from these colleagues trained in clinics with higher RP
case volumes, and the previously discussed spillover effect.
Future prospective studies should encompass smaller regional
clinics and examine the surgeon caseload and experience as well
as the quality of the preoperative diagnostic assessment to
further investigate the potential spillover effect of the certifi-
cation process on nCCs.
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