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ABSTRACT
Introduction: The massive spread of COVID-19 affected many aspects of medical and surgical services. Many patients with sacral
neuromodulation (SNM) devices needed integrated follow-up and close communication regarding the programming of the
device. In this study, we aimed to explore the effect of COVID-19 lockdown on patients with SNM devices.

Materials and Methods: This was a multicenter study designed and conducted in four centers performing SNM (Toronto
Western Hospital, Toronto, Canada; King Abdulaziz University Hospital, Jeddah, Saudi Arabia; Al-Amiri Hospital, Kuwait City,
Kuwait; and Austin and Western Health, University of Melbourne, Australia). An online questionnaire was created through Google
Forms and circulated among patients with SNM devices in all four mentioned centers. The questionnaire was sent to patients
during the forced lockdown period in each country.

Results: A total of 162 responses were received by September 2020. Data showed that most patients had their device implanted
before the lockdown period (92.5%, 150/162). Most patients did not experience any contact difficulties (91.9%, 149/162). When
patients were requested for their preference of programming, 89.5% (145/162) preferred remote programming. Correlation
analysis did not show any significant relation between patient diagnosis and COVID-19–related difficulties or preferences.

Conclusion: The difficulties with access to care experienced during the pandemic and the patient’s expressed willingness to
participate in virtual care should provide impetus for manufacturers of SNM devices to move forward with developing remote
programming capabilities.
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INTRODUCTION
The dramatic outbreak of the novel COVID-19 affected many

aspects of medical and surgical services. Substantial interruption of
high quality of care was encountered in those hospitals that had
been converted to dedicated facilities to manage these COVID-19
cases specifically.1 During the current pandemic, more extensive
efforts were highly needed to overcome the unique challenges
posed to the health care system. Many patients with sacral neuro-
modulation (SNM) devices needed integrated follow-up and close
communication regarding the programming of the device, especially
those who had been implanted recently. This study aimed to assess
the impact of COVID-19 on patients with SNM devices and to
determine their willingness for other alternative programming
communication such as a virtual clinic visit. To the best of our
knowledge, no studies have been conducted to investigate the
effect of COVID-19 and the lockdown on patients with SNM devices.

MATERIALS AND METHODS
This was a multicenter study designed and conducted in four

centers performing SNM (Toronto Western Hospital, Toronto,
.neuromodulationjournal.org © 2021 International Neuromodulatio
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Canada; King Abdulaziz University Hospital, Jeddah, Saudi Arabia;
Al-Amiri Hospital, Kuwait City, Kuwait; and Austin and Western
Health, University of Melbourne, Australia). An online questionnaire
was created through Google Forms and circulated among patients
with SNM devices in all four mentioned centers through their
n Society. Published by Elsevier Inc.
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emails or social mobile applications by the clinic secretary. The
questionnaire was sent to the patients during the forced lockdown
period in each country. Local ethical committee approval was
obtained. The survey, which consisted of 11 questions (Appendix
1), was designed by the main authors in English and translated
into Arabic language for use in the Gulf region. The questionnaire
was open for a period of one month; lockdown details in each
country are available in Appendix 2. All data were extracted into
Excel (Microsoft, Albuquerque, NM) and then analyzed using the
SPSS program, version 19 (IBM Corp, Armonk, NY) for statistical
analysis. The association between categorical variables was
assessed using Fisher exact test or χ2 test. We considered p < 0.05
as statistically significant.

RESULTS

A total of 162 responses were received by September 2020. More
details of respondents’ demographics are in Table 1. Of the patients
who responded, 80 were from Canada, 20 from Kuwait, 33 from
Kingdom of Saudi Arabia, and 29 from Australia. Data analysis
showed that most patients had their device implanted before the
lockdown period (92.5%, 150/162). Those who had COVID-19
constituted 1.5% of the patients (2/133) (status of infection of
patients from Australia was not known at the time the question-
naire was collected), with mild to moderate symptoms not
requiring intensive care unit admission. A high proportion of
Table 1. Patient Demographics According to Country.

Variables Canada (Toronto
Western Hospital,
Toronto, Canada)

Kuwait (Al-Amiri
Hospital, Kuwait
City, Kuwait)

Saudi A
Univers

Number of responders 80 20 33
Duration of InterStim
• 1–3 mo 4 (5%) 2 (10%) 1 (3%
• >3 mo 76 (95%) 18 (90%) 32 (96.

Reason for SNM
• OAB 38 (47.5%) 9 (45%) 16 (48%
• Retention 27 (33.75%) 9 (45%) 11 (33%
• IC 8 (10%) 2 (10%) 5 (15%
• Fecal incontinence 5 (6.25%) 0 (0%) 1 (3%
• OAB + fecal incontinence 2 (2.5%) 0 (0%) 0 (0%

Postoperative complication
• None 54 (67.5%) 16 (80%) 31 (93%
• Pain 13 (16.25%) 3 (15%) 0 (0%
• Malfunction 7 (8.75%) 1 (5%) 2 (6%
• Bleeding 1 (1.25%) 0 (0%) 0 (0%
• Infection 5 (6.25%) 0 (0%) 0 (0%

Use the device easily
• All the time 64 (80%) 16 (80%) 23 (70%
• Most of the time 15 (18.75%) 2 (10%) 10 (30%
• Sometimes 1 (1.25%) 1 (5%) 0 (0%
• No 0 (0%) 1 (5%) 0 (0%

Improvement rate
• >80 28 (35%) 14 (70%) 0 (0%
• <50 7 (8.75%) 1 (5%) 0 (0%
• 50–80 45 (56.25%) 5 (25%) 33 (100

COVID-19 diagnosis
• Positive 0 (0%) 0 (0%) 2 (6%
• Negative 80 (100%) 20 (100%) 31 (93.

IC, interstitial cystitis; NA, not available; OAB, overactive bladder.
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patients (74.6%, 121/162) did not experience any complications
after implantation. Patients who complain of pain or device mal-
function were further assessed for need of reprogramming.

Most patients did not experience any difficulty contacting their
surgeon (91.9%, 149/162). When patients were asked for their
preferred method of contact if they developed any complications,
phone communication was preferred by 24 patients, whereas ten
patients chose to turn off the device and wait, and 12 patients
preferred an emergency department (ED) visit (Fig. 1).

Patient follow-up preferences were as follows: 73 (45%) preferred
to attend face-to-face, and 89 (55%) preferred virtual follow-up
(Fig. 2). The need for changes to programming (putting several
new programs into the patient programmer, which requires an in-
person visit) was the main issue during COVID-19. When patients
were requested for their preference of remote programming, 89.5%
(145/162) preferred remote programming. This may be because a
high proportion of patients (49%, 80/162) found that lockdown
affected their ability to visit their urologist (Table 2).

Correlation analysis did not show any significant relation
between patient diagnosis and COVID-19–related difficulties or
preferences.

DISCUSSION

The COVID-19 crisis altered our health care system, society, and
global economy. Because the degree of outbreak and its effect on
rabia (King Abdulaziz
ity, Jeddah, Saudi Arabia)

Australia (Austin and Western
Health, University of Melbourne,
Australia)

Total

29 162

) 5 (17%) 12 (7.4%)
9%) 24 (82.7%) 150 (92.5%)

) 21 (72%) 84 (51%)
) 7 (24%) 54 (33%)
) 1 (3%) 16 (9%)
) 0 (0%) 6 (3%)
) 0 (0%) 2 (1%)

) 20 (69%) 121 (74.6%)
) 4 (13.7%) 20 (12.3%)
) 3 (10%) 13 (8%)
) 0 (0%) 1 (0.6%)
) 2 (6.8%) 7 (4.3%)

) 19 (65%) 122 (75%)
) 8 (27%) 35 (21%)
) 1 (3.4%) 3 (1.8%)
) 1 (3.4%) 2 (1%)

) 1 (3.4%) 43 (26%)
) 6 (20%) 14 (8.6%)
%) 22 (75%) 105 (64%)

) NA 2 (1.23%)
9%) NA 131 (80%)
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Figure 1. Postoperative complications encountered by patients and their preferred response. ED, emergency department; non, none; Post-op, postoperative.
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urological services might vary significantly between different
geographical locations, we aimed, in this study, to address this
issue by assessing the impact of COVID-19 pandemic on patients
with SNM devices in four different geographical areas. Health care
centers from Canada, Kingdom of Saudi Arabia, Australia, and
Kuwait participated in this study.
On March 11, 2020, the World Health Organization proclaimed

COVID-19 as a global pandemic.2,3 Several international and local
urological guidelines aimed to provide rapid guidance based on
the best knowledge available to adapt to the current situation.
Recommendations for diagnosis, surgical treatment, and follow-
up of urological cases have been revised.4,5 In the European
Association of Urology guidelines, patients were categorized into
low, intermediate, and high priority, based on the potential of
clinical harm.5 Most patients with functional urological diseases
fell under the low priority category. These guidelines, however,
might not have been based on the high quality of evidence in
some instances. Several urological cases that were considered as
elective cases or under the category of low priority were post-
poned, with unknown clinical outcome. From the respondents in
this study, 74.6% of them did not experience any complication
after operation. Fortunately, for those who had complications,
91.9% of them did not face any contact difficulties during the
lockdown period.
The pandemic created an immediate need for virtual health care

and telemedicine. Medical digital technology has been available for
the past 20 years but was not used broadly until the past year,
when it reached its peak of application in the health care system.6

For example, virtual clinic visits increased by 20-fold at the start of
www.neuromodulationjournal.org © 2021 International Neuromodulatio
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the lockdown period at the Cleveland Clinic.7 This increase also was
seen in health care systems with higher pre–COVID-19 virtual care
adoption; one clinic reported seeing <100 patients per day virtually
pre–COVID-19 to >600 virtual patients per day during COVID-19.8

In other centers, demand for virtual health care increased from
1% to 70% during the first month of the crisis.8

Virtual care can be defined as “any interaction occurring
remotely between patients and/or members of their circle of care,
through any form of communication or information technology
with the aim of facilitating or maximizing the quality and effec-
tiveness of patient care.”9,10 Communication between the patient
and their care provider in virtual care can be synchronous (such as
video or phone call) or asynchronous (such as secure messaging or
secure mails). Adopting virtual care was found to reduce barriers to
care and wait times and also result in a significant reduction in
cost.11 Most of our patients preferred virtual visit (by phone) when
asked about the preferred way of communication if they developed
any complication.

Remote reprogramming of implantable devices would be a
greater expansion of virtual care for patients with SNM devices.
While promoting social distancing, the patient’s data can be
delivered to the health care provider in an informative and accurate
way. However, remote programming is not yet initiated effectively
among patients with SNM devices, in contrast to its successful use
in monitoring patients with a cardiac pacemaker/defibrillator.12

Remote monitoring and programming technology is available for
implanted cardiac devices but is not yet available for SNM devices.
In this study, 89.5% of the respondents showed an interest and
desire to be involved in remote programming care. A virtual visit
n Society. Published by Elsevier Inc.
eserved.
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Figure 2. Patients’ follow-up preference categorized according to their functioning diagnosis (reason for InterStim therapy). IC, interstitial cystitis; OAB, overactive bladder.
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where the patient’s device can be interrogated and reprogrammed,
if needed, would have been very beneficial during the restricted
access of the lockdown period and would be a significant patient
and provider satisfier in the post–COVID-19 era as well.
Table 2. Effect of COVID-19 and the Lockdown on Patients With SNM Devices.

Variables Canada (Toronto
Western Hospital,
Toronto, Canada)

Kuwait (Al-Amiri
Hospital, Kuwait
City, Kuwait)

Sau
Un

Treatment of complications
during lockdown, if developed
• None 49 (61%) 16 (80%) 31
• Phone 14 (17.5%) 2 (10%) 0
• Turn off 5 (6.25%) 2 (10%) 2
• ED visit 12 (15%) 0 (0%) 0

Contact difficulties during lockdown
• Yes 7 (8.75%) 0 (0%) 3
• No 73 (91.25%) 20 (100%) 30

Follow-up preference
• Attend 44 (55%) 13 (65%) 10
• Phone 36 (45%) 7 (35%) 23

Lockdown affecting visit
• Yes 27 (33.75%) 8 (40%) 32
• No 53 (66.25) 12 (60%) 1

Remote programming
• Yes 71 (88.75%) 17 (85%) 28
• No 9 (11.25%) 3 (15%) 5

www.neuromodulationjournal.org © 2021 International Neuromodulatio
All rights r
We believe a constructed pathway for virtual consultations would
give the patient maximum benefit and better use of physician time.
We suggest the virtual consultations would start as phone calls with
the clinical fellow or senior resident to filter small, manageable
di Arabia (King Abdulaziz
iversity, Jeddah, Saudi Arabia)

Australia (Austin and Western
Health, University of
Melbourne, Australia)

Total

(93.9%) 20 (68.9%) 116 (71.6%)
(0%) 8 (27.5%) 24 (14.8%)
(6%) 1 (3.44%) 10 (7%)
(0%) 0 (0%) 12 (7%)

(9%) 3 (10%) 13 (8%)
(0.9%) 26 (89.6%) 149 (91.9%)

(30%) 6 (20.6%) 73 (45%)
(69.6%) 23 (79%) 89 (54.9%)

(96.9%) 13 (44.8%) 80 (49%)
(3%) 16 (55%) 82 (50.6%)

(84%) 29 (100%) 145 (89.5%)
(15%) 0 (0%) 17 (10%)

n Society. Published by Elsevier Inc.
eserved.
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COVID-19 LOCKDOWN
issues, after which the patient would be directed to either further
programming (adding new programs) or clinical physical visit.

CONCLUSION

Thedifficultieswith access to care experiencedduring thepandemic
and the patient’s expressed willingness to participate in virtual care
should provide the impetus formanufacturers of SNMdevices tomove
forward with developing remote programming capabilities.
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