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Abstract
Purpose To evaluate the impact of COVID-19 pandemic on functional urology procedures in France.
Methods A prospective study was conducted within 11 secondary and tertiary referral centers in France. Patients 
aged > 18 years who were diagnosed with a functional urology disease before the national lockdown (March 17th, 2020) 
and who required a surgery were included. Study period went from March 17th to September 30th 2020. The included 
interventions were listed according to the guidelines for functional urology enacted by the French Association of Urology 
and delay of reoperation was compared to the guidelines’ delay. The primary outcome was the number of procedures left 
unscheduled at the end of the study period. Descriptive statistics were performed.
Results From March 17th 2020 to September 3 rd 2020, 1246 patients with a previous diagnosis of a functional urological 
disease requiring a surgery were included. The mean follow-up was 140.4 days (± 53.4). Overall, 316 interventions (25.4%) 
were maintained whereas 74 (5.9%) were canceled, 848 (68.1%) postponed and 8 patients (0.6%) died. At the end of the 
follow-up, 184 patients (21.7%) were still not rescheduled. If the intervention was postponed, the mean delay between the 
initial and final date was 85.7 days (± 64.4).
Conclusion Overall, more than two thirds of interventions had to be postponed and the mean delay between the initial and 
final date was about three months.
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Introduction

Starting in Wuhan (Hubei, China) in December 2019, the 
coronavirus disease-2019 (COVID-19), caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), 
has spread worldwide and was declared as a pandemic by 
the World Health Organization [1]. After Asian countries, 
Italy was hit, followed by other European countries, with 
an immense impact on local populations [2]. Because of 
the contagious nature of the virus and the lack of effec-
tive treatment, authorities of many countries were forced 
to impose total lockdown [3]. In France, lockdown was 
decreed from March 17th 2020. Non-urgent interventions 
began to be postponed to this date.

The whole healthcare system has been massively 
impacted to accommodate COVID-19 patients [4]. Tel-
emedicine, including outpatient clinics and virtual boards, 
have been increasingly and quickly developed, staying 
however irrelevant for surgery [5].

As the decision to maintain a surgical intervention can 
place the patient and/or health care workers at risk of infec-
tion with Sars-CoV-2, each surgery should be approached 
with consideration [6]. This new disease has changed urol-
ogy practice in most countries around the world. In this 
context, the French Association of Urology has published 
recommendations to help clinicians to prioritize surgeries, 
including functional procedures [7]. Hence, guidelines were 
provided to manage patients affected by urological cancers 
to avoid significant delays that could have important impact 
on patient outcomes [8]. Regarding the field of functional 
urology, including urinary incontinence, prolapse, lower 
urinary tract symptoms, reconstructive urology and neuro-
urology, the majority of surgical procedures were considered 
as being non-urgent although they could sometimes lead to 
an infectious or renal failure risk with a detrimental impact 
on quality of life and mental health. Consequently, func-
tional, benign, and pelvic floor conditions have often been 
considered suitable for delay in challenging times. However, 
the long-term implications of this reduction in functional 
urology clinical activity are currently unknown. We decided 
to conduct a multicentric study to evaluate the impact of 
COVID-19 pandemic on functional urological procedures in 
France 6 months after the start of the first lockdown.

Patients and methods

Study design

This was a prospective observational and multicenter study 
conducted during the first lockdown within 11 centers in 

France, among secondary and tertiary settings, under the 
umbrella of neuro-urology, male LUTS and female pelvic 
floor scientific committees of the French Association of 
Urology (AFU: Association Française d’Urologie).

Inclusion criteria

Patients aged > 18 years who were diagnosed with a func-
tional urology disease (urinary incontinence, prolapse, 
LUTS, neuro-urology) before the lockdown (March 17th 
2020) and for whom a surgical procedure was planned 
were included.

The study period went from March 17th 2020 to Sep-
tember 30th 2020. Patients who were diagnosed second-
arily with a functional urology disease during the study 
period were excluded.

The included interventions (see above) were listed 
according to the guidelines for functional urology enacted 
by the French Association of Urology [9] and were clas-
sified as follows:

– Priority level A: intervention must not be postponed 
(conclusion of a neuromodulation test in progress 
-implantation or explantation, botulinum toxin A blad-
der injections for high-risk neurogenic bladder, cystec-
tomy and ileal conduit for urinary fistula in perineal 
bedsore or refractory high-risk neurogenic bladder with 
acute renal failure or vesico-enteric or prostato-pubic 
fistulas).

– Priority level B: intervention should be rescheduled 
within eight weeks (treatment of benign hypertrophy of 
prostatic with complications such as urinary retention, 
bladder stones or renal failure).

– Priority level C: intervention should be postponed and 
rescheduled between eight to sixteen weeks (sphinc-
terotomy, augmentation cystoplasty, continent urinary 
diversion, cystectomy and ileal conduit for neurogenic 
bladder, treatment of urethral or ureteral stricture, treat-
ment of severe urinary incontinence, treatment of severe 
pelvic organ prolapse).

– Priority level D: intervention should be canceled, and 
clinical reevaluation should be performed before resched-
uling, after sixteen weeks (treatment of benign prostatic 
hypertrophy without complications, treatment of urinary 
incontinence, treatment of genital prolapse).

The following data were collected: center’s name, age, 
comorbities, Covid-19 status, urological diagnosis and 
planned surgical procedure, type of anesthesia (local, loco-
regional or general), setting (inpatient or outpatient), delay 
between initial and final dates of operation, last follow-up 
date and eventually date of death when appropriate).
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Outcomes

The primary outcome the number of procedures left 
unscheduled at the end of the study period, The secondary 
outcomes were the mean delay between the initial date of 
intervention and the actual date of the surgery, the number 
and types of canceled interventions, the number of deaths 
and types of modifications of medical cares.

Statistical analyses

All analyses were performed using an R statistical package 
(R version 4.1.0).

The statistics were mainly descriptive (measures of cen-
tral tendency, measures of dispersion).

Results

Population

From March 17th 2020 to September 30th 2020, 1246 
patients, mean age was 58.8 years (± 16.8), with a previ-
ous diagnosis of a urological functional disease requiring 
a surgery were included. Among them, 4 patients (0.3%) 
were diagnosed positive for COVID-19 whereas 402 (32.2%) 
were negative and 850 (67.5%) were not tested. There were 
724 (58.1%) male patients and 522 female patients (41.9%) 
which corresponded to a sex ratio of 1.39 (M/F).

Interventions

Interventions were scheduled under local (424–30.0%) or 
general (822–70.0%) anesthesia. They were planned as inpa-
tient (568–45.6%) or outpatient (678–54.4%) procedures. 
According to the recent guidelines of the French Associa-
tion of Urology [9], 153 interventions (12.3%) were classi-
fied as priority A, 84 (6.7%) as priority B, 426 (34.2%) as 
priority C and 583 (46.8%) as priority D. Intensive Care Unit 
Requirement were planned for 44 of them (2.7%). Surgeries’ 
characteristics are summarized in Table 1.

Patients’ pathways

The mean follow-up was 140.4 days (± 53.4). Overall, 316 
interventions (25.4%) were maintained whereas 74 (5.9%) 
were canceled, 848 (68.1%) postponed and 8 patients (0.6%) 
died. 113 procedures performed under local anesthesia were 
maintained (26.6%) whereas 138 outpatient operations 
were maintained (20.4%). Death causes were not related 
to COVID-19 but to the general health conditions of the 
patients. If the intervention was postponed, the mean delay 
between the initial and final date was 85.7 days (± 64.4). 

For procedures under local anesthesia, the mean delay was 
62.6 days (± 65.7) and 79.2 days (± 68.5) for patients who 
underwent outpatient pathway. At the end of follow-up, 
184 (21.7%) patients had not been operated whereas 664 
(78.3%) had undergone the planned procedure. The Fig. 1 
and Table 2 represent the patients’ pathway. No complica-
tions were reported because of the intervention postpone-
ment and no deaths were directly linked to COVID-19.

Discussion

The present study highlights the huge impact of the COVID-
19 pandemic on the functional urology procedures in France 
including 74% of them being postponed or canceled. Among 
these procedures, 21.7% are still not rescheduled.

Since COVID-19 was declared a pandemic, a rich 
literature have rapidly emerged with guidelines and 

Table 1   Surgeries characteristics (BPH = Benign Prostatic Hypertro-
phy)

BPH benign prostatic hyperplasia
*For high-risk neurogenic bladder

N = 1246

Centers (n) 11
Type of anesthesia
 Local (n, %) 424 (30.0%)
 General (n, %) 822 (70.0%)

Setting
 Inpatient surgery (n, %) 568 (45.6%)
 Outpatient surgery (n, %) 678 (54.4%)

Surgeries priority ranking
 A (n, %) 153 (12.3%)
  Sacral neuromodulation stage 2 4 (0.3%)
    Botulinum toxin* 147 (11.8%)
  Urinary diversion* 2 (0.2%)

 B (n, %) 84 (6.7%)
  BPH with complications 84 (6.7%)

 C (n, %) 426 (34.2%)
  Sphincterotomy 22 (1.8%)
  Augmentation cystoplasty 8 (0.6%)
  Continent urinary diversion 19 (1.6%)
  Cystectomy 37 (3.0%)
  Urethral or ureteral stricture 66 (5.3%)
  Severe urinary incontinence 270 (21.6%)
  Severe pelvic organ prolapse 4 (0.3%)

D (n, %) 583 (46.8%)
    BPH 130 (10.4%)
    Urinary incontinence 428 (34.4%)
    Pelvic organ prolapse 25 (2.0%)
    Prevision of intensive care required (n,%) 44 (2.7%)
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recommendations in the different fields of surgery [10]. The 
main messages were to prepare for a rapidly evolving situ-
ation, to postpone elective operations, to develop plan for 
essential operations during the pandemic, to educate surgi-
cal staff on personal protective equipment and to decrease 
exposure of health care staff.

In this perspective, non-urgent procedures were stopped 
to reallocate nurses (anesthetists nurses and operating room 
nurses) and anesthesiologists. These measures are allowed to 
freed ventilators for patients with COVID-19 and converted 
surgical theatres into additional intensive care unit beds [11]. 
It was also necessary to free up intensive care beds from 
planned surgery.

In our study, in accordance with national guidelines [9], 
the mean delay to reschedule an intervention was 85.7 days 
(12.4 weeks). Indeed, most of the guidelines endowed 1 to 
3-month delays for elective and non-urgent operations [12]. 
Moreover, 46% of procedures were classified rank D there-
fore schedulable to more than 4 months.

Actually, no complications were reported because of the 
intervention postponement and no death was directly linked 
to COVID-19. In other words, the imposed delay did not 
worsen clinical conditions of patients at this stage. Even if 
we did not record any complications, the impact of quality 
of life and the psychological repercussions are certain even 
if difficult to assess.

In all the treatment schemes proposed in the literature on 
the COVID-19 pandemic, functional urology surgery is not 
adequately covered and usually grouped into the category 

that is not urgent or can be delayed, but in a sustained pan-
demic scenario there are cases that cannot be delayed that 
should be considered for surgery as a priority [13]. In the, 
oncological surgery field, potential second mortality rebound 
in populations have been reported. Indeed, because of the 
lockdown, many patients could have neglected their symp-
toms or failed to consult a physician due to fear, resulting in 
advanced disease at diagnosis with less treatment options 
[14]. Focusing on pelvic floor dysfunction area, Sacco et al. 
reported a cancellation of 78.4% of outpatient services and 
82.7% of functional surgeries, without significant differ-
ences by geographical distribution. However, an impact 
on patients' quality of life was anticipated by most of the 
respondents of the surveys (87%) and 48.2% also reported 
potentially serious health risks for patients.

In addition, clinicians are now facing huge challenges: 
catching up on canceled/postponed operations, maintaining 
optimal healthcare access and preventing further waves of 
COVID-19. Moreover, even with the progressive end of the 
lockdown, the global effect of the COVID-19 pandemic will 
probably last for some time during which national health 
systems will have to treat COVID-19 and non-COVID-19 
patients simultaneously. Therefore, functional urology units 
will have to reorganize their activity according to patient 
priority and the scope of the pandemic in each area. An 
international, multicenter, prospective cohort study included 
patients undergoing elective or emergency surgery during 
the pandemic, showed that surgery should be delayed for 
at least 7 weeks following SARS-CoV-2 infection. Patients 
with ongoing symptoms ≥ 7 weeks from diagnosis may 
benefit from further delay [15]. Patients still not resched-
uled after 6 months, have to be re-evaluated before under-
going surgery to detect any changing in their conditions. 
The authors also hypothesized that if the Italy‐wide surgi-
cal activity increases by 20% post-pandemic, it would take 
37 months to clear the backlog of functional surgeries [16]. 
A huge accumulated work load should be anticipated, not 
to mention the major financial issues with COVID-19 pan-
demic [17]. Most often, it is not possible to increase the 
number of operative shifts. Thus, the accumulated delay can-
not be made up for. The 21% of patients who were not sched-
uled at the end of the study were scheduled in the following 
months at the expense of other patients who experienced an 

Fig. 1  Patients pathway during 
COVID-19 Pandemic from 
March 2020 to September 2020

End of follow-up

Inclusion 1246 interven�ons scheduled

74 canceled 8 deaths 316 
maintained 848 post-poned

184 not operated 664 re-scheduled

Table 2  Results

Mean follow-up, days (DS) 140.4 (53.4)
Operation status
 Maintained (n,%) 316 (25.4%)
 Canceled (n,%) 74 (5.9%)
 Postponed (n,%) 848 (68.1%)
 Deaths (n,%) 8 (0.6%)

Mean delay if postponed, days (ds) 85.7 (64.4)
Patients’ status
 Re-scheduled (n,%) 664 (78.3%)
 Not rescheduled (n,%) 184 (21.7%)
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increased delay for treatment. Moreover, there are certain 
“functional” procedures which are in reality life-threatening 
such as neurological bladder of spinal cord injured patients 
or unbalanced spina bifida with renal failure, which are often 
unrecognized and neglected.

The decision to postpone an invasive procedure is driven 
by a case-by-case discussion. Therefore, postponed patients 
have to be carefully monitored to provide when possible, 
the standard of care for their conditions after resolution of 
the crisis. It is essential to keep the traceability of all infor-
mation exchanged on the patients during the whole period 
and make these available for future questioning about pos-
sible direct or indirect consequences and that what we aimed 
to provide in the present study. To face the post-epidemic 
phase, the way to resume progressively our activities has be 
anticipated now to avoid overwhelming due to complicated, 
rescheduled and new patients. In this reflexion, the pathway 
of outpatient setting may be privileged. Indeed, operations 
under local anesthesia and/or outpatient surgeries consume 
little hospital and human resources. They are also low risk 
of complications and should be maintained to limit delays, 
deterioration of quality of life and loss of opportunity for 
patients. In a long-term crisis perspective, these operations 
should be preserved from massive cancelations.

Our study has several limitations including the lack of 
patient‐reported quality of life outcomes in case of post-
poned/cancelation of procedures and the short follow-up. 
However, a study is ongoing until the end of the crisis.

Conclusions

The current situation leads to major disturbances regarding 
patient care in the field of functional urology. The long-term 
implications of this reduction in functional urology clinical 
activities are still unknown.

Overall, more than two thirds of interventions had to be 
postponed and the mean delay between the initial and final 
date was about three months. However, for 22% of patients 
who had their surgery postponed at the first lockdown, the 
procedure has not yet been rescheduled.

Efforts should be made to minimize the burden for this 
patient group without endangering patients and health care 
workers. Finally, a comprehensive and in-depth analysis 
of what worked and what failed during these exceptional 
circumstances will be necessary, hopefully in the coming 
months, to draw the lessons and anticipate any further short-
age in healthcare resources.
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