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Purpose: This study aimed to evaluate perioperative outcomes and postoperative complications following minimally invasive
radical cystectomy with ileal conduit (RCIC) performed under an enhanced recovery after surgery (ERAS) protocol, using the
Clavien-Dindo classification (CDC) and the comprehensive complication index (CCI).
Methods: An ambispective study (2018–2022) was conducted, collecting demographic, perioperative and postoperative data,
with a focus on complications among patients treated during and outside the COVID-19 period. Results were compared between
surgeries conducted during the COVID-19 pandemic, including the first wave, and those performed in a non-COVID period.
Results: Among these 90 patients, 49 underwent surgery during the complete COVID-19 period, compared with 41 patients
in the pre- and post-pandemic control period. Additionally, 15 of the cases occurred during the first wave of the pandemic.
The COVID-19 group showed a higher rate of pN0 staging (87.8% vs 67.5%, p = 0.021) and fewer pN1 cases (2% vs 20%, p
= 0.005) than the control group. The most common complications were genitourinary (71, 78.9%), infectious (59, 65.6%) and
gastrointestinal (54, 60%). Median CCI increased significantly with each ascending CDC (r = 0.934, p < 0.001). Notably, 20.3%
of patients in CDC≤3a were reclassified to severe morbidity (CCI≥33.7), with elevated rates during COVID-19 periods (46.7%
and 42.9% vs 34.1%). CCI showed a more consistent correlation with length of stay than CDC (r = 0.551, p< 0.001 vs r = 0.460,
p < 0.001).
Conclusions: Minimally invasive RCIC during the COVID-19 pandemic was associated with increased postoperative morbidity.
Compared with RCIC, the CCI provides a more accurate estimation of morbidity burden and should be incorporated into
standard surgical outcome reporting.
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Introduction

Radical cystectomy (RC) with lymphadenectomy re-
mains the standard curative treatment for organ-confined
muscle-invasive bladder cancer, as well as for high-risk
non-muscle-invasive bladder cancer that is unresponsive
to bacillus Calmette-Guérin (BCG) therapy or resistant to
bladder-sparing protocols [1]. Delays in performing RC be-
yond 3 months yield poor clinical outcomes and reduced
survival rates [2].

The global COVID-19 pandemic significantly dis-
rupted healthcare systems; However, in the Cantabria re-
gion, the impact was relatively moderate. This allowed on-
cological surgical activity to continue with minimal delay
[3–5]. Every RC was performed within 60 days of waitlist
inclusion, and the enhanced recovery after surgery (ERAS)

protocol was consistently applied with some modifications,
even during three non-consecutive periods when postopera-
tive care was provided in an alternative hospitalization unit
due to COVID-related reorganization.

The ERAS protocol has demonstrated improvements
in terms of complications and hospital stay [6]. Nonethe-
less, standardized reporting of surgical complications re-
mains inadequate, particularly for RC [7].

The Clavien-Dindo classification (CDC) records only
the most severe complication per patient, thereby underes-
timating total morbidity [8,9]. The comprehensive compli-
cation index (CCI) offers an accurate assessment by con-
solidating all postoperative events into a single score rang-
ing from 0 (no complications) to 100 (death) [10]. Several
studies have demonstrated its utility in patients undergo-
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Fig. 1. Flowchart of patient inclusion in the study.

ing robot-assisted RC with intracorporeal urinary diversion
(RARC-ICUD) [9,11,12]. Thus, we conducted an ambis-
pective study comparing the use of the CCI and CDC in as-
sessing the burden of surgical morbidity in patients under-
going laparoscopic or robotic RC under an ERAS protocol,
during and outside the COVID-19 pandemic.

Patients and Methods

Study Population
We prospectively collected morbidity data from pa-

tients of our institution who underwent radical cystectomy
with ileal conduit (RCIC) during the last quarter of 2018,
and throughout 2019 and 2022.

Data from the years 2020 and 2021 were retrospec-
tively retrieved because of the pandemic. Patients under-
going laparoscopic or robotic RC for localized bladder can-
cer (T1–T4, N− or N+ with good chemotherapy response)
with ileal conduit (IC) urinary diversion and managed un-
der an ERAS protocol were included. Exclusion criteria
were non-bladder cancer aetiology, absence of ERAS pro-
tocol, unavailable data or urinary diversion methods other
than IC. Perioperative care that adhered to ERAS cystec-

tomy protocols started 6 months before. Neoadjuvant ther-
apy was administered based on multidisciplinary tumour
board recommendations. All surgeries were performed by
four robotic experienced surgeons. As a result of the pan-
demic, some patients completed postoperative recovery in
a non-urological ward (gynaecology unit).

Complication Reporting

Postoperative complications were recorded within 90
days following RC. Any specific deviation from the ex-
pected postoperative course was classified as a compli-
cation and documented by a resident or senior urologist.
Outcomes included complication rates, hospital stay, read-
missions, reinterventions and mortality at 30, 90 days and
1 year. Complications were categorized into 15 distinct
groups, detailed and graded according to the correspond-
ing CDC grade. The CCI was calculated for each patient
using the validated online tool (https://www.cci-calculator.
com/cciCalculator). A CCI of 33.7 corresponds to a CDC
IIIb complication, so it was used as a threshold value for
defining severe accumulative morbidity [7]. Finally, CDC
and CCI were analysed independently.

https://www.aeurologia.com/
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Clinical, Surgical and Pathological Data
Collected data included demographics, comorbidity

index, laboratory parameters, tumour stage and prior on-
cological treatments. Surgical variables included operative
time and technical details such as surgical approach, type
of intestinal and ureteroileal anastomosis, auxiliary proce-
dures and conversion rate. Pathological evaluation included
tumour (T), nodal (N) and metastatic (M) staging, total
lymph node count, and histological subtype.

Statistical Analyses
A descriptive analysis was conducted to character-

ize the RC cohort. Patients were grouped by timing of
surgery: Pre/post-COVID-19 (control), full COVID-19 pe-
riod (March 2020–February 2022) and first wave sub-
group (March–July 2020). Groups were matched by sam-
ple size for comparative analysis. Percentages were cal-
culated using available data, excluding missing data. The
normality of continuous variables was assessed using the
Kolmogorov–Smirnov test. Continuous variables were re-
ported as medians with interquartile range (IQR) and com-
pared using the Mann–Whitney U test. Categorical vari-
ables were expressed as absolute and relative frequencies
(%). Categorical comparisons employed Chi-square or
Fisher’s exact test as appropriate. Clavien-to-CCI reclassi-
fication data were obtained using paired data analysed with
McNemar’s test.

Spearman’s rank correlation coefficient was utilized
to evaluate the correlation between the CDC and CCI, and
to assess the relationship of both scoring systems with post-
operative hospital stay.

Subgroup analysis compared outcomes between pa-
tients managed during and outside the pandemic period, in-
cluding a focused analysis on the initial COVID-19 wave.
One-year survival was assessed via Kaplan–Meier analysis,
and group differences were assessed with the log-rank test.
Mortality at 30, 90 days and 1 year was also analysed. Sta-
tistical analyses were conducted using IBM SPSS Statistics
v25 (IBM Corp., Armonk, NY, USA). p < 0.05 was con-
sidered statistically significant.

Results

Descriptive Analyses of Clinical, Pathological and
Surgical Characteristics

During the study period, 156 cystectomies were per-
formed, of which 90 met the inclusion criteria (Fig. 1).
Among these, 49 patients underwent surgery during the
complete COVID-19 period, compared with 41 in the pre-
and post-pandemic periods (control out of COVID). Addi-
tionally, 15 of the cases occurred during the first pandemic
wave.

All data and their classifications are depicted in Ta-
bles 1 and 2. A total of 72 patients (80%) were male,
with a median age of 70.20 years (IQR = 9). Neoadjuvant

chemotherapy was administered to 45 individuals (50%),
and the median Charlson index was 3 (IQR = 2).

No statistically significant differences were observed
between the groups for demographic and clinical variables,
except for the preoperative Eastern Cooperative Oncol-
ogy Group (ECOG) performance status, which was signifi-
cantly higher in the first-wave group compared with its con-
trol group (p = 0.016). Prior anticoagulant therapy was also
more prevalent in the first wave and the complete COVID-
19 groups compared with their control groups (p = 0.02 and
p = 0.017).

Patients in the first wave and complete COVID-19
groups had higher non-significant baseline haemoglobin
levels compared with their respective control groups (p =
0.541 and p = 0.055). By contrast, renal function was sig-
nificantly worse in the first wave of the pandemic than in
the corresponding control out of the COVID period (crea-
tinine pre 1.07 vs 0.86, p = 0.01) and (glomerular filtration
rate (GFR) pre 63 vs 87, p = 0.006) (Table 1).

Regarding pathological characteristics, urothelial car-
cinoma was the most predominant histological type, rep-
resenting 63.3% of all cases reported. A higher incidence
of pT2 stage tumours was observed among patients who
underwent surgery during the first wave of the pandemic
(26.7% vs 4.9%, p = 0.02). In terms of nodal staging, a
greater proportion of patients in the complete COVID-19
group was classified as pN0 compared with the control out
of COVID-19 group (87.8% vs 67.5%, p = 0.021), but the
control group had an elevated percentage of pN1 disease
(20% vs 2%, p = 0.005) (Table 1).

A robotic-assisted approach was employed in 84
patients, whereas 6 underwent a laparoscopic approach.
Surgical characteristics were comparable between groups.
However, the operation duration was significantly shorter
in the control group, especially compared with the complete
COVID-19 period (328 min vs 381 min, p = 0.01). Conver-
sion to open surgery for urinary diversion was required in 3
patients (3.3%) (Table 2).

The most frequently performed diversion was intra-
corporeal, mechanical and antiperistaltic. The Bricker tech-
nique (separate ureteroileal anastomosis) was usedmore of-
ten than the Wallace type 1 technique (72.2% vs 26.7%, p
< 0.001), with significant differences between the groups.
No other statistically significant differences were observed
(Table 2).

Review of Complications within 90 Days
Perioperatively

The 90-day complication rates are shown in Table 3.
Genitourinary (78.9%), infectious (65.6%) and gastroin-
testinal (60%) complications were the most prevalent,
whereas pulmonary (10%), wound-related (6.7%), haem-
orrhagic (6.7%) and neurological (11.1%) events were less
frequent (Table 3).

https://www.aeurologia.com/
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Table 1. Demographic and pathological characteristics.

Items Total
Control out
of COVID-19

First wave pa
Complete

COVID-19 period
pb

Number of patients 90 41 (45.6) 15 (16.7) 49 (54.4)
Male, n (%) 72 (80) 31 (75.6) 14 (93.3) 0.139 41 (83.7) 0.341
Age (years), median (IQR) 70.20 (9) 69.03 (11) 71.77 (10) 0.233 70.78 (9) 0.988
ASA, n (%) 0.421 0.755

2 58 (64.5) 28 (68.3) 8 (53.3) 30 (61.2)
3 30 (33.3) 12 (29.3) 7 (46.7) 18 (36.8)
4 2 (2.2) 1 (2.4) 0 (0.0) 1 (2.0)

Charlson index, median (IQR) 3 (2) 3 (3) 4 (4) 0.439 3 (2) 0.813
ECOG, n (%) 0.016 0.273

0 69 (81.2) 34 (87.2) 8 (57.1) 35 (76.1)
1 14 (16.5) 5 (12.8) 4 (28.6) 9 (19.6)
2 2 (2.4) 0 (0) 2 (14.3) 2 (4.3)

Haemoglobin pre (gr/dL), median (IQR) 12.6 (2.6) 12.4 (2.1) 13.2 (3.1) 0.541 13.2 (2.6) 0.055
Creatinine pre (mg/dL), median (IQR) 0.94 (0.38) 0.86 (0.37) 1.07 (0.55) 0.01 0.98 (0.35) 0.271
GFR pre (CKD-EPI), mL/min/1.73 m2, median (IQR) 79.5 (32) 87 (29) 63 (32) 0.006 70.2 (28) 0.261
BMI (kg/m2), median (IQR) 26.78 (6) 25.95 (6) 29.76 (6.9) 0.192 28.06 (6) 0.317
Neoadjuvant chemotherapy, n (%) 45 (50.0) 21 (51.2) 7 (46.7) 0.763 24 (49.0) 0.832
Antiplatelet therapy, n (%) 25 (27.8) 13 (31.7) 4 (26.7) 0.716 12 (24.5) 0.446
Anticoagulant therapy, n (%) 10 (11.1) 1 (2.4) 3 (20) 0.02 9 (18.4) 0.017
Days of admission, median (IQR) 13 (11) 13 (12) 13 (12) 0.795 13 (11) 0.845
Stage, n (%)

pT0 32 (35.6) 13 (31.7) 6 (40) 0.565 19 (38.8) 0.486
pTa 1 (1.1) 0 (0) 0 (0) 1 (2.0) 0.365
pTis 8 (8.9) 4 (9.8) 1 (6.7) 0.722 4 (8.2) 0.792
pT1 7 (78) 3 (7.3) 1 (6.7) 0.939 4 (8.2) 0.875
pT2 8 (8.9) 2 (4.9) 4 (26.7) 0.02 6 (12.2) 0.228
pT3 21 (23.3) 12 (29.3) 3 (20) 0.49 9 (18.4) 0.226
pT4 13 (14.4) 7 (17.1) 0 (0) 0.089 6 (12.2) 0.512
pN0 70 (78.7) 27 (67.5) 12 (80) 0.368 43 (87.8) 0.021
pN1 9 (10.1) 8 (20.0) 0 (0.0) 0.063 1 (2.0) 0.005
pN2 10 (11.2) 5 (12.5) 3 (20.0) 0.486 5 (10.2) 0.766

Total number of lymph nodes, median (IQR) 24 (13) 24 (11) 30 (12) 0.058 24 (14) 0.591
n, number of patients; IQR, interquartile range; GFR, glomerular filtration rate; BMI, Body mass index. aComparative analysis
between the first COVID-19 wave and a non-COVID control cohort. bComparative analysis between the entire COVID-19 period
and a non-COVID control cohort. Patients’ data availability: pN in total, 89; pN in control out of Covid, 40; ECOG in control out
of COVID, 39; ECOG in first wave, 14; ECOG in complete COVID period, 46.

Among infectious complications, urinary tract infec-
tions were the most prevalent (42.2%). The overall trans-
fusion rate was 32.2%, with a high rate observed during the
first wave (40.0% vs 34.1%, p = 0.69) and a low rate in the
complete COVID-19 cohort (30.6% vs 34.1%, p = 0.721)
(Table 3). However, no transfusion was administered in the
majority of patients.

Postoperative ileus developed in 25.6% of cases, with
increased incidence in the pandemic groups (33.3% and
28.6% vs 22%). Additional nasogastric tube placement was
required in 20%, and parenteral nutrition was necessary in
16.7% (Table 3).

Surgical complications occurred in 15.6% of patients,
mainly involving urinary (n = 8) and intestinal (n = 4) fistu-

las. Reintervention was required in 8 patients (8.9%) (Ta-
ble 3).

The 90-day readmission rate reached 27.8%, which
significantly increased during COVID-19 periods (36.7%
and 26.7% vs 17.1%). Three COVID-19-related readmis-
sions were recorded, but no pandemic-associated mortality
was observed (Table 4).

A total of 212 complications were reported. Overall,
76 (84.5%) patients developed at least one complication of
any type. The distribution of complications according to
the CDC is depicted in Fig. 2. About 80% of patients pre-
sented some minor complication (Clavien I or II), whereas
31.1% presented some major complications (Clavien III–
V), with most of them classified as Clavien IIIa. During

https://www.aeurologia.com/
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Table 2. Surgical characteristics.
Items Total Control out of COVID First wave pa Complete COVID period pb

Surgical approach, n (%)
Laparoscopic 6 (6.7) 4 (9.8) 1 (6.7) 0.72 2 (4.1) 0.282
Robotic 84 (93.3) 37 (90.2) 14 (93.3) 47 (95.9)

Urinary diversion, n (%)
Extracorporeal 6 (6.7) 2 (4.9) 1 (6.7) 0.792 4 (8.2) 0.534
Intracorporeal 84 (93.3) 39 (95.1) 14 (93.3) 45 (91.8)

Auxiliary surgery, n (%) 8 (8.9) 6 (14.6) 2 (13.3) 0.9 2 (4.1) 0.08
Duration of surgery, min, median (IQR) 356 (87) 328 (81) 345 (104) 0.08 381 (82) 0.01
Blood loss, mL, median (IQR) 450 (250) 400 (450) 550 (225) 0.59 500 (200) 0.374
Type of anastomosis, n (%)

Antiperistaltic 71 (78.9) 35 (92.1) 14 (93.3) 0.879 36 (75.0) 0.038
Isoperistaltic 15 (16.7) 3 (7.9) 1 (6.7) 12 (25.0)

Uretrectomy, n (%) 8 (8.9) 2 (4.9) 1 (6.7) 0.79 6 (12.2) 0.221
Ureteroileal anastomosis, n (%)

Bricker 65 (72.2) 35 (85.4) 12 (80.0) 0.647 30 (61.2) 0.012
Wallace 1 24 (26.7) 5 (12.2) 3 (20.0) 19 (38.8)
Wallace 2 1 (1.1) 1 (2.4) 0 (0.0) 0 (0.0)

Reconversion, n (%) 3 (3.3) 0 (0.0) 1 (6.7) 0.095 3 (6.1) 0.107
n, number of patients; IQR, interquartile range. aComparative analysis between the first COVID-19 wave and a non-COVID
control cohort. bComparative analysis between the entire COVID-19 period and a non-COVID control cohort. Patients’ data
availability: Type of anastomosis in total, 86; Type of anastomosis in control out of COVID, 38; Type of anastomosis in complete
COVID period, 48.

Fig. 2. Frequency of patients according to their Clavien-Dindo classification grade.

both COVID-19 periods analysed, we observed an increase
in incidence of major complications (46.7% and 36.7% vs
control group 24.4%, especially > Clavien IIIa) (Table 4).

To better reflect overall postoperative morbidity, we
analysed the CCI per patient, which accounted for all com-
plications cumulatively. The median 90-day CCI was 29.6,

which increased to 33.5 during both COVID-19 periods
(Table 4 and Fig. 3).

For comparative purposes, patients were stratified into
groups based on CCI ≥33.7 and CDC ≥IIIb, as these
thresholds corresponded to complications with a signifi-
cant impact on postoperative recovery. Notably, 14 patients

https://www.aeurologia.com/
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Fig. 3. Frequency of patients according to their CCI scores.

Fig. 4. Correlation between higher-grade complication (Clavien-Dindo classification, CDC) and the total CCI.

(15.6%) initially categorized under Clavien ≤IIIa were re-
classified into the more severe group based on CCI ≥33.7.
This trend was observed across all subgroups, with a par-
ticularly high rate during the first wave (26.7%, p = 0.125),
followed by the complete COVID-19 period (14.3%, p =
0.0146), compared with the non-COVID-19 control period

(17.1%, p = 0.0156). All patients with Clavien-Dindo≥IIIb
had a CCI ≥33.7, confirming the concordance between the
two severity measures at this threshold. Fig. 4 demonstrates
a significant increase in median CCI with each ascending
Clavien–Dindo grade (r = 0.934, p < 0.0001).

https://www.aeurologia.com/
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Fig. 5. Correlation between total CCI and length of hospital stay (r = 0.551, p < 0.0001).

Table 3. Frequencies, proportions and grading of perioperative 90-d complications.
Items Total Control out of COVID First wave pa Complete COVID period pb

Genitourinary complications, n (%) 71 (78.9) 33 (80.5) 13 (86.7) 0.59 38 (77.6) 0.73
Infectious complications, n (%) 59 (65.6) 27 (65.9) 10 (66.7) 0.96 32 (65.3) 0.96
Urinary infection, n (%) 38 (42.2) 17 (41.5) 7 (46.7) 0.73 21 (42.9) 0.894
Gastrointestinal complications, n (%) 54 (60.0) 24 (58.5) 9 (60.0) 0.92 30 (61.2) 0.8
Postoperative ileus, n (%) 23 (25.6) 9 (22.0) 5 (33.3) 0.38 14 (28.6) 0.473
Nasogastric tube, n (%) 18 (20.0) 6 (14.6) 4 (26.7) 0.29 12 (24.5) 0.244
Parenteral nutrition, n (%) 15 (16.7) 5 (12.2) 2 (13.3) 0.91 10 (20.4) 0.298
Cardiac complications, n (%) 16 (17.8) 5 (12.2) 3 (20.0) 0.46 11 (22.4) 0.205
Neurological complications, n (%) 10 (11.1) 5 (12.2) 2 (13.3) 0.91 5 (10.2) 0.765
Pulmonary complications, n (%) 9 (10.0) 2 (4.9) 2 (13.3) 0.28 7 (14.3) 0.138
Surgical complications, n (%) 14 (15.6) 4 (9.8) 1 (6.7) 0.72 10 (20.4) 0.165
Postoperative bleeding, n (%) 6 (6.7) 2 (4.9) 0 (0.0) 0.38 4 (8.2) 0.534
Transfusion, n (%) 29 (32.2) 14 (34.1) 6 (40.0) 0.69 15 (30.6) 0.721
Wound infection, n (%) 6 (6.7) 2 (4.9) 2 (13.3) 0.28 4 (8.2) 0.534
Symptomatic lymphocele, n (%) 6 (6.7) 4 (9.8) 0 (0.0) 0.21 2 (4.1) 0.28
Pelvic collection, n (%) 18 (20.0) 7 (17.1) 6 (40.0) 0.07 11 (22.4) 0.525
Abdominal collection, n (%) 6 (6.7) 0 (0.0) 1 (6.7) 0.09 6 (12.2) 0.020
n, number of patients; OR, odds ratio; CI, confidence interval. aComparative analysis between the first COVID-19 wave and a
non-COVID control cohort. bComparative analysis between the entire COVID-19 period and a non-COVID control cohort.

We also examined the association between postoper-
ative length of stay and CCI and CDC scores. The CCI
showed a stronger correlation with length of stay than the

CDC system, particularly when considering only the most
severe complications (r = 0.551, p < 0.0001 vs r = 0.494, p
< 0.0001) (Figs. 5 and 6).

https://www.aeurologia.com/
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Table 4. Frequencies, proportions and grading of perioperative 90-day complications and mortality.
Items Total Control out of COVID First wave pa Complete COVID period pb

Hospital readmission, n (%) 25 (27.8) 7 (17.1) 4 (26.7) 0.55 18 (36.7) 0.007
Surgical reintervention, n (%) 8 (8.9) 2 (4.9) 1 (6.7) 0.79 6 (12.2) 0.221
Tumoral relapse 90-d, n (%) 7 (7.8) 6 (14.6) 0 (0.0) 0.12 1 (2.0) 0.026
Death 30-d, n (%) 2 (2.2) 0 (0.0) 1 (6.7) 0.1 2 (4.1) 0.19
Death 90-d, n (%) 4 (4.4) 0 (0.0) 2 (13.3) 0.02 4 (8.2) 0.06
Death 1-year, n (%) 20 (22.2) 11 (26.8) 2 (13.3) 0.29 9 (18.4) 0.34
Major complications (Clavien ≤II), n (%) 72 (80.0) 34 (82.9) 13 (86.7) 0.74 38 (77.6) 0.53
Minor complications (Clavien ≥III), n (%) 28 (31.1) 10 (24.4) 7 (46.7) 0.11 18 (36.7) 0.21
CCI per patient, median (IQR) 29.6 (26.4) 22.6 (26.8) 33.5 (28.5) 0.19 33.5 (28.5) 0.18
CCI <33.7, n (%) 55 (61.1) 27 (65.9) 8 (53.3) 0.39 28 (57.1) 0.4
CCI ≥33.7, n (%) 35 (38.9) 14 (34.1) 7 (46.7) 21 (42.9)
Clavien ≤IIIa, n (%) 69 (76.7) 34 (82.9) 12 (80.0) 0.8 35 (71.4) 0.2
Clavien ≥IIIb, n (%) 21 (23.3) 7 (17.1) 3 (20.0) 14 (28.6)

Reclassificationcdifference, n (%), CI
14 (15.6)

(8.07–23.04)
7 (17.1)

(5.56–28.59)
4 (26.7)

(4.29–49.05)
7 (14.3)

(4.49–24.08)
Reclassification, p 0.0001 0.0156 0.0125 0.0146
n, number of patients; IQR, interquartile range. aComparative analysis between the first COVID-19 wave and a non-COVID con-
trol cohort. bComparative analysis between the entire COVID-19 period and a non-COVID control cohort. cPatients reclassified
from Clavien ≤3a to CCI ≥33.7.

Fig. 6. Correlation between higher-grade complication (Clavien-Dindo classification) and length of hospital stay (r = 0.494, p <

0.0001).

https://www.aeurologia.com/
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Fig. 7. Kaplan–Meier analyses according to control and COVID groups.

Crude and adjusted logistic regression analyses failed
to identify any variables significantly associated with an in-
creased risk of overall complications.

Recurrence and Mortality
At 3 months postoperatively, tumour recurrence was

significantly higher in the control out of COVID-19 cohort
than in pandemic groups (0.0% in the first wave and 2.0% in
the complete COVID-19 group; p = 0.12 and p = 0.026, re-
spectively). By contrast, mortality at 1 and 3months was el-
evated in both COVID-19 cohorts. This difference reached
statistical significance at 3 months (13.3% in the first wave
and 8.2% in the complete COVID-19 group vs 0% in the
control group; p = 0.02 and p = 0.06, respectively). No
statistically significant differences were observed between
groups when stratified by hospitalisation unit.

The overall mortality rates at 1, 3 and 12 months were
2.3%, 4.4% and 22.2%, respectively. All deaths within
the first 3 months occurred during the COVID-19 peri-
ods. However, at 12 months, this trend reversed with non-
significantly higher mortality observed in the control out
of COVID-19 cohort compared with the complete COVID-
19 group (26.8% vs 18.4%, p = 0.34) (Table 4). Fig. 7 il-
lustrates the cumulative 1-year postoperative mortality by
study group (log rank (Mantel-Cox) = 0.313, p = 0.576).

Discussion

The COVID-19 pandemic resulted in high occupancy
rates in hospitals and intensive care units, prompting a sub-
stantial reorganization of healthcare services, including the
suspension or redistribution of surgical procedures in nu-
merous hospitals nationwide. Although less pronounced,
this situation also affected our region [4,5].

Our analysis of RC outcomes revealed elevated post-
operative complication rates, particularly during the first
wave, with abdominal collections reaching statistical sig-
nificance. This pattern was aligned with other reports not-
ing increased frequency and severity of complications dur-
ing the early pandemic period, although causality remains
unverified due to unmeasured variables such as staffing
variations, intensive care unit (ICU) access restrictions and
modified infection protocols [13].

In our study, 84.5% of patients experienced at least
one complication, reflecting a rigorous and systematic ap-
proach for reporting complications. This highlights the
importance of standardized, comprehensive documentation
in surgical series [7]. The literature indicates that re-
ported complication rates vary widely (19%–99%), primar-
ily due to imprecise definitions, interobserver variability
and underreporting, rather than actual differences in surgi-
cal outcomes [7]. Despite advancements in standardisation
through EAU guidelines, the absence of universally man-
dated reporting protocols remains a barrier to cross-study
comparability [7,14].
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The predominant complications observed in our co-
hort were genitourinary and infectious, particularly urinary
tract infections (42.2%), followed by the need for blood
transfusions and postoperative ileus. This distribution was
aligned with prior studies; Nevertheless, we observed a par-
ticularly high incidence of infectious complications [15].

Although minimally invasive approaches limited
wound infections, their initial surge (13.3% vs 6.7%) may
reflect pandemic-driven resource constraints [16]. This in-
crease in complications observed during the pandemic may
be attributed to multiple factors. Although neither surgical
delays nor the absence of ERAS protocol implementation
appears to explain the findings in our cohort, the lack of pre-
cise data on the extent and quality of adherencemay suggest
that ERAS was suboptimally applied during the pandemic,
potentially contributing to the outcomes observed.

Additionally, the burden on the healthcare system and
the emotional stress endured by surgical personnel may
have negatively influenced surgical outcomes, as evidenced
in previous studies [17].

The CCI offers an advantage over the CDC by quanti-
fying the cumulative burden of multiple complications, par-
ticularly in high-morbidity procedures such as RC [7,9,12].

We recorded a total of 212 postoperative complica-
tions, with a median of two complications per patient. Re-
liance on CDC alone, which accounted only for the most se-
vere complication, would likely underestimate overall mor-
bidity [9].

Notably, 14 patients (20.3%) classified as Clavien≤3a
demonstrated a CCI ≥33.7, highlighting the CCI’s supe-
rior sensitivity in identifying cumulative postoperativemor-
bidity. This was consistent with gastrointestinal oncology
literature, including gastric cancer and pancreatic surgery,
where the CCI has demonstrated better discriminatory abil-
ity than the CDC [18]. However, its advantage may dimin-
ish in low-complication urologic procedures, necessitating
procedure-specific validation [9].

Furthermore, CCI scores in our study showed a
slightly stronger correlation with postoperative length of
stay than CDC scores, consistent with previous literature
[9].

However, in urological procedures with few compli-
cations and short hospital stays (e.g., radical prostatectomy
and partial nephrectomy), the advantage of CCI over CDC
may be less evident [19].

The length of stay is an inadequate proxy for postop-
erative outcomes. Additional studies are warranted to eval-
uate the correlation of both grading systems with broad out-
come measures, including quality of life, readmission rates
and long-term morbidity [9].

In clinical trials, the use of CCI as an outcomemeasure
may reduce the required sample size by accounting for a
high number of events, thereby improving feasibility and
cost-effectiveness [12].

A potential limitation of the original CCI is that scores
may exceed 100 when multiple minor complications are
present. Modified frameworks include the Berne CCI [20].

Multi-centre collaborations should prioritise checklist
development to reduce reporting bias, subjectivity and un-
derestimation, as well as implement roadmaps to enable
benchmarking [7,21].

This study had some limitations. Recall bias and in-
terobserver variability may have affected data collection
despite efforts to ensure consistency. The small sample
limited generalisability and statistical power, especially in
subgroup analyses. Furthermore, minor complications may
have disproportionately influenced the overall CCI scores,
potentially exaggerating perceived morbidity.

Unaccounted intraoperative variables and pandemic-
related institutional changes (staffing, infection control
measures or ICU availability) are other biases that may have
influenced postoperative outcomes.

Conclusions

Patients undergoing RC with IC diversion during the
first wave and the complete period of the COVID-19 pan-
demic experienced increased frequency and severity of
postoperative complications, despite the predominant im-
plementation of an ERAS protocol.

Relying solely on the CDCmay underestimate the true
burden of postoperative morbidity. The CCI offers an accu-
rate and sensitive measure of surgical outcomes and should
be considered for integration into clinical audits, registries
and future outcome reporting in RC.

Standardised reporting of surgical complications is
needed to ensure high-quality outcomes and comparability
across studies. Future research should aim to correlate CCI
with patient-centred outcomes (e.g., quality of life and read-
mission rates) to further establish its clinical relevance.
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