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Background: The COVID-19 pandemic has resulted in over 225,000 excess deaths in the
United States. A moratorium on elective surgery was placed early in the pandemic to re-
duce risk to patients and staff and preserve critical care resources. This report evaluates the
impact of the elective surgical moratorium on case volumes and intensive care unit (ICU)
bed utilization.

Methods: This retrospective review used a national convenience sample to correlate trends
in the weekly rates of surgical cases at 170 Veterans Affairs Hospitals around the United
States from January 1 to September 30, 2020 to national trends in the COVID-19 pandemic.
We reviewed data on weekly number of procedures performed and ICU bed usage, strati-
fied by level of urgency (elective, urgent, emergency), and whether an ICU bed was required
within 24 hours of surgery. National data on the proportion of COVID-19 positive test results
and mortality rates were obtained from the Center for Disease Control website.

Results: 198,911 unique surgical procedures performed during the study period. The total
number of cases performed from January 1 to March 16 was 86,004 compared with 15,699
from March 17 to May 17. The reduction in volume occurred before an increase in the per-
centage of COVID-19 positive test results and deaths nationally. There was a 91% reduction
from baseline in the number of elective surgeries performed allowing 78% of surgical ICU
beds to be available for COVID-19 positive patients.
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Conclusion: The moratorium on elective surgical cases was timely and effective in creating
bed capacity for critically ill COVID-19 patients. Further analyses will allow targeted resource
allocation for future pandemic planning.

© 2021 Elsevier Inc. All rights reserved.

Introduction

With over 225,000 excess deaths through July 2020" and per
capita mortality significantly higher than almost every other
country with a developed economy,” the United States re-
sponse to the COVID-19 pandemic has come under heavy
scrutiny.’> While other areas of the pandemic response have
been evaluated, the shutdown of elective surgical services
across the US has not been widely studied. In response to
the early reports of overwhelmed hospitals in China* and
Italy,” the Centers for Medicare and Medicaid Services® and
the American College of Surgeons’ recommended a morato-
rium on non-emergency surgery. The impact of these efforts
on the number of surgical procedures, during the surge and
the subsequent recovery phase, has not been evaluated at a
national level or across multiple specialties.

The Veterans Health Administration (VA) is a government-
funded single payer healthcare system that oversees the care
of over nine million Veterans.2 On March 17th, in response to
the COVID-19 pandemic, the VA deferred elective surgeries in
order to provide surge capacity for Veterans and for poten-
tially overwhelmed civilian healthcare institutions. The VA is
uniquely positioned to provide data on the national impact of
COVID-19 as it provides care at 170 acute care hospitals and
1,236 additional healthcare facilities across all states and fed-
eral districts of the US. We reviewed all surgical procedures
performed at a VA facility before, during and after the initial
surge of the pandemic to determine its impact on services and
to establish patterns that might aid in further planning.

Methods

Study data were obtained from the VA Informatics and Com-
puting Infrastructure database which stores all information
obtained from the VA’s electronic medical record (Computer-
ized Patient Record System) which is used at all VA facilites.’
These data contain patient-specific information about out-
patient encounters, inpatient admissions, transfers and pro-
cedures performed for every VA hospital in the country. De-
tails about admission, discharge and transfer location are con-
tained down to the level of each specific hospital ward. The
study was approved by the University of Maryland Institu-
tional Review Board and the VA Research and Development
Office (IRB number HP-00090879) and the requirement for in-
formed consent was waived.

We gathered information on all unique procedures per-
formed in an operating room, including date, case urgency
(elective, urgent and emergency) and current procedural ter-
minology code, and need for post-operative surgical intensive

care unit (ICU) admission. We separately identified all COVID-
19 positive patients, regardless of whether they had surgery
or not, requiring ICU admission between January 1, 2020 and
September 30, 2020.There are separate labels for medical and
surgical ICU admissions in the VA Informatics and Computing
Infrastructure database. Unique patient identifiers associated
with elective surgical procedures were matched with surgi-
cal ICU admissions within 24 hours of the date and time of
surgery. Procedures and ICU bed utilization were aggregated
on a weekly basis. National data on proportion of COVID-19
positive test results and mortality rates were obtained from
the United States Department of Health and Human Services
and Centers for Disease Control and Prevention websites.!%:1!

Finally, we used linear regression to determine the relation-
ship between reduction in the number of elective surgical pro-
cedures performed per week and the number of ICU admis-
sions for elective surgical procedures throughout the entire
study period.

Results

A total of 198,911 surgical procedures were performed be-
tween January 1 and September 30, 2020 at VA facilities na-
tionwide. We identified three phases in response to the mora-
torium on elective procedures: a baseline phase from January
1 to March 16, a primary surge phase from March 17 through
May 17, and a recovery phase from May 18 until September 30
(Fig. 1). There was a large decrease in the number of proce-
dures performed upon issuance of the moratorium on March
17. The total number of cases performed from January 1 to
March 16 was 86,004 compared with 15,699 from March 17 to
May 17. The reduction in volume corresponded with an in-
crease in the percentage of COVID-19 positive tests among all
the tests performed nation-wide and in the national COVID-
related mortality numbers (Fig. 1). The number of procedures
performed did not increase above the nadir until the middle
of April. An increase in procedures began gradually and cor-
responded with a consistently reducing trend in COVID-19 re-
lated mortality, both occurring in mid-April 2020. After this,
there has been a steady increase in the number of procedures,
corresponding with a decline in the COVID-19 mortality rate.
During the recovery phase, there were two short-lived drops in
case volumes that corresponded with government holidays-
Independence Day (July 4) weekend and Labor Day (Septem-
ber 7).

There was a 91% reduction from baseline in the num-
ber of elective procedures during the surge phase (Fig. 2).
By mid-May the elective case volume began recovering and
had returned to around 66% of baseline by the last week of
September. Urgent procedures slowly increased during the
surge and continued to do so early into the recovery phase, af-
ter which they have plateaued at twice the baseline (601/week
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Fig. 1 - The weekly number of surgical procedures performed at all Veterans Affairs Hospitals nationally between January 1
and September 30 2020 (black line, black axis), compared to national trends in percentage COVID-19 positivity (blue line,
blue axis) and deaths due to COVID-19 (red line, red axis) in the United States. VINCI, Veterans Affairs Informatics and
Computing Infrastructure; HHS, United States Department of Health and Human Services; CDC, Centers for disease control
and prevention. *Drops in weekly procedures performed correspond with government holidays- Independence Day (July 4)
and Labor Day (September 7). (Color version of figure is available online)
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Fig. 2 - The weekly number of surgical procedures performed at all Veterans Affairs Hospitals nationally between January 1
and September 30 2020 comparing volumes by case urgency- elective (green), urgent (blue) and emergency (red). *Drops in
weekly procedures performed correspond with government holidays- Independence Day (July 4) and Labor Day (September

7). (Color version of figure is available online)

versus 1,363/week). The largest proportional increase in ur-
gent procedures during the surge occurred for urological (2.7
times baseline) and ophthalmological (1.6 times baseline) or-
gan systems. The number of emergency cases remained sta-
ble from baseline through the surge and into the recovery
phase.

The most performed procedures during the baseline pe-
riod by organ system were ophthalmological, musculoskele-
tal, gastrointestinal and urological (Fig. 3). During the surge

period, the relative frequency distribution of procedures per-
formed remained consistent, with the exception of ophthal-
mological procedures, which became the second least com-
mon (Table 1). Cardiovascular procedures dropped the least
(44% of baseline); followed by urological procedures (38% of
baseline), respiratory procedures (30% of baseline), and integu-
mentary procedures (28% of baseline). During the recovery pe-
riod, procedures on all organs systems demonstrated a linear
increase to 52%-78% of baseline capacity by September 30.
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Fig. 3 - The weekly number of surgical procedures performed by organ system, as defined by the first two digits of
procedural current procedural terminology code, at all Veterans Affairs Hospitals nationally between January 1, 2020 and
September 30 2020. *Drops in weekly procedures performed correspond with government holidays- Independence Day (July
4) and Labor Day (September 7). (Color version of figure is available online)

Table 1 - Average number of procedures performed in an operating room per week at Veterans Affairs hospitals national

divided by organ system.

Baseline Surge

Recovery

Average number
of procedures per

Average number
of procedures per

Average number
of procedures per

CPT organ system week week % of baseline week % of baseline
Ophthalmological 1,537.9 58.3 3.8 803.1 52.2
Musculoskeletal 1,497.1 324.1 21.7 891.3 59.5
Gastrointestinal 1,323.8 311.9 23.6 802.8 60.6
Urological 1,130.0 423.5 37.5 836.0 74.0
Integumentary 587.9 163.3 27.8 343.9 58.5
Neurological 560.5 54.3 9.7 325.1 58.0
Cardiovascular 462.9 205.0 44.3 359.2 77.6
Respiratory 3234 95.3 29.5 177.1 54.8

CPT = Current procedural terminology.

During the baseline period a total of 77,640 elective proce-
dures were performed, of which 2865 (4%) required surgical
ICU admission. This accounted for 67% (2865/4305) of all sur-
gical ICU admissions, with urgent and emergency procedures
accounting for the remainder. During the surge 7,007 elective
procedures were performed of which 534 (8%) required surgi-
cal ICU beds. This accounted for 28% (534/1881) of all surgi-
cal ICU admissions. The weekly mean + standard deviation
number of elective procedures requiring postoperative surgi-
cal ICU admission dropped from 267 + 30 at baseline to 58
+ 20 in the surge phase (78% decrease). This coincided with
and was sufficient to accommodate the increasing number of
COVID-19 positive patients requiring ICU admissions (Fig. 4).
A linear model with weekly ICU bed utilization by surgical pa-
tients as the dependent variable and weekly elective proce-
dures performed as the independent variable showed that 1

surgical ICU bed was saved for every 300 fewer elective proce-
dures performed (model R?0.95, P < 0.001).

Discussion

This represents the first report of the nationwide impact of
COVID-19 on surgical services in the United States. The re-
sponse implemented for the pandemic resulted in a 91% re-
duction in the number of elective procedures during the surge.
The response was timely in that the drop in volume was ac-
complished prior to an increase in the proportion of people
testing positive for, and total number of people dying from
COVID-19 nationwide. The recovery in surgical volume com-
menced by May 17, aligned well with falling COVID-19 related
mortality in the US population, and corresponded with exec-
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Fig. 4 - The weekly number of elective surgical procedures performed that required intensive care unit admission (green
line) compared to COVID-19 patients requiring intensive care unit admission (red line) at all Veterans Affairs Hospitals
nationally between January 1st and September 30 2020. *Drops in weekly procedures performed correspond with
government holidays- Independence Day (July 4) and Labor Day (September 7). (Color version of figure is available online)

utive orders from state authorities on resumption of elective
surgery.'? Procedural volumes had still not returned to base-
line levels by September 30, 2020.

There was an increase in the number of cases coded as ur-
gent during the surge and recovery phases of the pandemic.
This may reflect increased disease severity, either as a re-
sult of delayed presentation to the hospital, or from COVID-19
infection-related complications. Alternatively, surgeons may
be more inclined to code their cases as urgent in order to ex-
pedite the treatment of time-sensitive surgical pathology after
the lockdown.

The reduction in elective procedural volume successfully
released 78% of surgical intensive care beds with their atten-
dant critical care and ventilatory support resources at VA facil-
ities. There was an average weekly increase in the availability
of 209 ICU beds during the surge when compared to baseline
levels. Although a simple linear model of national procedural
volume does not capture regional or procedure-specific varia-
tion, it suggests that the moratorium on elective surgery was a
successful strategy for conserving resources to accommodate
surge-related critical care demands.

Although the national moratorium on elective surgery pro-
vided adequate ICU bed capacity to absorb the increase in
COVID-19 related ICU usage, the uneven geographic distri-
bution of COVID-19 cases across the country likely created
inefficiencies in where this ICU capacity was available. The
wider implication for these data is the potential to provide re-
gional statistical models that allow hospital leadership to ad-
just regional elective surgical services to provide capacity for
anticipated COVID-19 demand. This would allow a more nu-
anced approach to surgical service restrictions based on re-
gional infection transmission rates. It is likely that changes
in local surgical case volumes were also influenced by state
policies.

The VA healthcare system largely serves a cohort of older
men with high comorbidity burden. As such, we are cautious
in directly translating these results to community and aca-
demic hospitals that serve a wider population that were not

represented in our sample, such as women and children. It is
also worth noting that large tertiary care centers have a wide
catchment area and accept transfers with critical ill COVID-19
patients from surrounding states. Also, the financial implica-
tions of reductions in elective surgical volume cannot be mod-
elled effectively with data from the VA, a single-payer govern-
ment funded institution. The goal of this analysis was not fo-
cused on evaluating ICU or general bed capacity. Indeed, this
would likely be a difficult task since there was nation-wide
variability and ongoing changes in creation of additional bed
capacity in response to the pandemic. Our goal was to quan-
tify ICU bed utilization by comparing number of admissions
across different time periods. While most Veterans preferen-
tially continue their care within the VA system, we did not
have data on the small proportion that may have been treated
at a non-VA facility. The VA’s unified national medical records
provide important information on the broad impact of the
COVID-19 pandemic on surgical services across the country.
A more detailed assessment of geographic variations in surgi-
cal services versus COVID-pandemic severity will facilitate fur-
ther fine-tuning of the healthcare response to future surges
or the next healthcare crisis. Although beyond the scope of
this analysis, a more detailed study of various health system
resources including ventilator, acute care bed, rehabilitation
bed, and skilled nursing facility bed use associated with elec-
tive surgery will provide a more comprehensive assessment
of how policy makers and administrators can adjust elective
surgery case volume to safeguard overall healthcare resources
during health crises.

The presented data on the VA’s national response to the
COVID-19 pandemic show that it is possible to generate a swift
reduction in surgical case volume in the face of an emerg-
ing public health crisis. The back log of elective surgical cases
must be balanced with the risk of COVID-19 transmission
by considering: (1) the rate of regional COVID-19 transmis-
sion, (2) the local rate of ICU bed utilization by elective sur-
gical patients, and (3) the local rate of ICU bed utilization
by COVID-19 patients. In restoring surgical services, it may
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be necessary to prioritize cardiovascular and oncological ser-
vices due to the time-sensitive nature of these procedures and
potential for further surges necessitating periods of reduced
activity.

Conclusion

The COVID-19 pandemic has placed an immense strain on
healthcare systems around the United States and globally.
Empirical evidence of national trends in surgical services
within the VA system during the pandemic surge indicate that
the restriction in elective surgery was timely and successful
in conserving enough critical care resources to accommodate
the increased COVID-related demands. These practice pat-
terns provide feedback on the implementation of strategies
for the provision and optimization of non-COVID patient care,
as healthcare systems are forced to make difficult decisions
about resource allocation during different phases of the pan-
demic.
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