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Abstract: Objectives: Infection with COVID-19 presents known and unknown perioperative risks to the patient and
operative staff. Pre-operative testing protocols have become widespread, yet little is known about the utility of this
practice in asymptomatic patients undergoing elective surgery. We describe the impact and cost of a routine testing protocol on elective surgical procedures in a retrospective series at a single institution. Methods: Standardized
pre-operative COVID-19 testing in all surgical patients was implemented in May 2020. Health system protocol required testing 3 to 5 days before all elective surgery. Data stratified by surgical specialty were collected over the
initial 90-day period and disposition over a period of 6-months was assessed for all positive and indeterminate
results. Results: Thirty-one (0.41%) positive results amongst 7579 pre-procedural tests, including 3 of 792 (0.38%)
for urologic procedures, were noted in asymptomatic patients. Following a positive test, 20 procedures (62.5%) were
delayed an average of 49 days, 8 were not performed and 3 proceeded without delay. All 3 urologic procedures were
delayed a mean of 59 days. Institutional cost per test ranged from $34-$54. The number needed to test for one
positive result was 244 with a cost of $11,573 for each positive result. Conclusions: Institution of a universal preoperative COVID-19 screening protocol for asymptomatic, unvaccinated patients undergoing elective surgery identified clinically silent infection in 0.4% of cases with a significant associated cost. Risk and symptom-based testing is
likely a better strategy for triaging resources.
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Introduction
In March of 2020, the advent of the first confirmed cases of SARS-CoV-2 (COVID-19) in the
United States resulted in the almost universal
halt of elective surgeries in hospitals nationwide. During these early days, government
orders and hospital policy were primarily enacted to ration personal protective equipment
(PPE), minimize unnecessary patient or healthcare worker (HCW) exposure to COVID-19, and
to conserve hospital resources for the alreadyrising need by COVID-19 patients [1]. In part,
this was due to the unclear but concerning data
emerging from international hotspots, primarily
Wuhan, China, indicating the high rates (44%)
of nosocomial transmission of the virus [2]. In
addition, other preliminary data emerged which
clearly showed increased risk of complications
in COVID-19 positive patients who underwent
surgical procedures [3-5].

As the first wave seemed to dissipate, hospitals
began to reopen for elective procedures in
accordance with the state regulations, in a hospital-by-hospital basis. In seeking to minimize
nosocomial transmission to patient and HCW
alike and optimize surgical outcomes, hospitals
implemented pre-operational testing strategies
to screen for COVID-19. The dearth of knowledge about COVID-19 and variations in testing
capacity led to differences in pre-operational
testing protocols, many of which have been
published [3, 6, 7].
In seeking to address these uncertainties, the
American College of Surgeons on March 17,
2020, issued guidelines ideally to universally
test every patient for COVID-19 prior to a procedure, but made exception based on a hospital’s
availability of tests, the prevalence of virus in
local community, and on the hospital’s capacity
to manage patients who may be falsely ne-
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assessed by descriptive statistical
analysis. No control was available
for comparison given the emergency application of universal testing.

Table 1. Pre-operative COVID-19 PCR testing and distribution
All surgeries Urologic surgeries
Testing
All tests
7579
792
Positive
31 (0.4%)
3 (0.4%)
Negative
7548 (99.6%)
789 (99.6%)
Disposition Proceeded
3 (9.7%)
3 (100%)
Delayed temporarily 20 (64.5%)
Delayed indefinitely
8 (25.8%)
-

gative [https://www.facs.org/covid-19/clinicalguidance/triage]. Since then, its impact on
minimizing nosocomial transmission has been
well studied [1, 7-9], but there has not been
much evidence of the efficiency and cost of routine pre-operative testing, especially in a rural
tertiary care setting.
As the COVID-19 pandemic continues two-years
later with high transmission rates and community positivity rates, the merits and value of routine testing of asymptomatic patients prior to
elective surgery remains germane in surgical
practice. Therefore, we describe the impact of
a routine testing protocol on the disposition of
surgeries in a rural academic hospital, as well
as use costs of preoperative testing as a measure of efficient utility.
Material and methods
This study was performed via retrospective
chart review at a single rural academic institution following implementation of routine preoperative COVID-19 testing. In the setting of a
novel respiratory viral pandemic, routine testing in our institution was mandated in an effort
to mitigate potential adverse outcomes of
anesthetic exposure in unknown COVID infection. Health system protocols required testing 3
to 5 days prior to elective surgical procedures
with universal nasopharyngeal swab SARSCOV-2 (COVID-19) PCR. Asymptomatic patients
undergoing elective surgery between May 1,
2020 and July 10, 2020 were identified by
their procedure date, and were subsequently
stratified by surgical division. All cases lacking
COVID-19 PCR data and cases with indeterminate results were excluded. Disposition (i.e.
proceeded with surgery, surgery temporarily
postponed or surgery indefinitely postponed)
as well as the time to delayed surgery date
were assessed for all positive results over a follow up period of 6-months. These metrics were
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Financial costs of pre-operative testing were calculated using the institution’s chargemaster and ranged
between $34 and $54 depending
on the date used and the type of
pre-operative test. Number needed
to test and cost per positive test were determined from positivity rates and aggregate
costs for the testing cohort. Descriptive statistical analysis was employed to assess impact.
Results
Over the study interval, 7579 pre-procedural
COVID-19 tests were performed in asymptomatic patients undergoing elective surgical procedures (Table 1). The symptom verification
occurred via a standardized questionnaire
encompassing exposures and symptoms collected at the time of the testing. Overall, 31 of
7579 (0.41%) pre-procedural tests were positive for COVID-19, including 3 of 792 (0.38%)
urological procedures.
Following a positive test, 20 procedures
(62.5%) were delayed an average of 49 days, 8
were not performed and 3 proceeded without
delay. All three urologic procedures were in the
pediatric urology patient population and were
delayed a mean of 59 days. For the 23 surgical
procedures performed (20 delayed, 3 without
delay), there were no adverse outcomes noted
included prolonged hospital duration, readmission, or mortality events.
Hospital chargemaster data provided cost per
test ranging from $34-$54. The number of
asymptomatic patients needed to test for one
positive result was 244 with an associated cost
of $11,573 for each positive result.
Discussion
As the COVID-19 pandemic continues, the
question of pre-procedure testing remains
salient [11]. Clearly, early experience in 2020
highlighted the potential deleterious impact of
anesthesia and surgical procedures in patients
actively infected or symptomatic with a COVID19 related infection [1, 3, 4, 11]. In the symp-
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tomatic population it is frankly easier to rationalize a testing strategy, develop a timeframe
for appropriate intervention, and subsequently
execute this algorithm. A greater challenge to
reconcile, however, is the asymptomatic patient
population undergoing elective surgery. Indeed,
this cohort represents the majority of surgical
procedures in most hospitals and ambulatory
surgical facilities [12].
We understand the potential benefits of screening this asymptomatic patient population. This
includes (but is not limited to) identification of
“silent” infections, potentially decreasing the
risk of surgical or anesthetic complications,
obviating exposures to health care workers
and/or ancillary hospital staff, and potentially
limiting transmission at a population level [13].
Nonetheless, in our experience of testing over
7,500 asymptomatic patients undergoing elective surgical procedures, the overall rate of
positivity was less than 0.5%. In other words,
almost 250 asymptomatic patients required
testing to identify one positive test. Furthermore, analysis within specific surgical domains
highlighted that our urologic surgery numbers
(0.38%) were commiserate with these overall
numbers. Our data are similar to (albeit slightly
higher) those reported by Singer and colleagues who noted a prevalence rate of 0.19% of
COVID-19 infection in asymptomatic pre-operative patients [1].
The low test-positivity raises some questions
pertaining to ubiquitous use in asymptomatic
patients prior to elective procedures. Notably,
testing in environments with lower prevalence
likely identifies proportionally few cases and
diverts valuable time and resources [14].
Additionally, the tests themselves have inherent limitations (sensitivity and specificity ~90%)
and therefore the risk of false negatives or
false positives [6, 15]. Positive tests in recovering individuals or false positive tests in turn
may trigger unnecessary contact tracing and
quarantine with further waste of resources [8].
Furthermore, cost considerations remain paramount. Here, we noted an estimated associated cost of $11,573 for each positive result. We
understand that one cannot look at this in a
vacuum and recognize the corollary of health
care costs associated with an adverse outcome
from a COVID-19 related surgical complication
[16]. Indeed, the more significant point is to
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understand that a more nuanced testing algorithm that focuses on specific higher risk
patient populations may enhance the test yield
and therefore blunt the cost per positive test
[14, 17]. The authors advise targeting populations with highest positivity rates as well as
those at highest risk of adverse outcomes for
testing in order to maximize benefit. One must
also weigh the cost to the many patients who
have shouldered the burden of coordinating
tests against the potentially devastating nature
of even a single preventable adverse outcome.
We acknowledge some limitations of our analysis. Notably, this study encompassed a certain
cross-section of time and therefore the observations and conclusions may be based on factors specific for that time-period. Additionally,
this experience is specific to a large, rural tertiary health care system and may not be entirely concordant with experience from a different
practice environment. Finally, the cost analysis
is based on test kit assays and costs used within our health system at that time. Further
research focused on different geographic locations and within different eras of the pandemic
would be useful to assess the applicability of
these data.
Nonetheless, as the COVID-19 pandemic continues, and numbers continue to oscillate temporally and geographically, it is clear that many
considerations that clinicians faced almost
two years ago are relevant in today’s practice
environment.
Conclusion
Routine screening for COVID-19 in asymptomatic patients undergoing elective surgery had
positivity rate of < 0.5% with significant associated cost. Decisions pertaining to pre-procedure testing protocols should be predicated on
risk and symptom stratification while factoring
in the local environment.
Disclosure of conflict of interest
None.
Address correspondence to: Jay D Raman, Department of Urology, Penn State Health Milton S.
Hershey Medical Center, Hershey, PA, USA. E-mail:
jraman@pennstatehealth.psu.edu

Am J Clin Exp Urol 2022;10(5):341-344

Pre-operative COVID-19 screening
References
[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

344

Singer JS, Cheng EM, Murad DA, de St Maurice
A, Hines OJ, Uslan DZ, Garner O, Pregler J, Bukata SV and Pfeffer MA. Low prevalence
(0.13%) of COVID-19 infection in asymptomatic pre-operative/pre-procedure patients at
a large, academic medical center informs approaches to perioperative care. Surgery 2020;
168: 980-986.
Zhou Q, Gao Y, Wang X, Liu R, Du P, Wang X,
Zhang X, Lu S, Wang Z, Shi Q, Li W, Ma Y, Luo X,
Fukuoka T, Ahn HS, Lee MS, Liu E, Chen Y, Luo
Z and Yang K. Nosocomial infections among
patients with COVID-19, SARS and MERS: a
rapid review and meta-analysis. Ann Transl
Med 2020; 8: 629.
Prasad NK, Lake R, Englum BR, Turner DJ, Siddiqui T, Mayorga-Carlin M, Sorkin JD and Lal
BK. Increased complications in patients who
test COVID-19 positive after elective surgery
and implications for pre and postoperative
screening. Am J Surg 2022; 223: 380-387.
Doglietto F, Vezzoli M, Gheza F, Lussardi GL,
Domenicucci M, Vecchiarelli L, Zanin L, Saraceno G, Signorini L, Panciani PP, Castelli F, Maroldi R, Rasulo FA, Benvenuti MR, Portolani N,
Bonardelli S, Milano G, Casiraghi A, Calza S
and Fontanella MM. Factors associated with
surgical mortality and complications among
patients with and without coronavirus disease
2019 (COVID-19) in Italy. JAMA Surg 2020;
155: 691-702.
Ralhan S, Arya RC, Gupta R, Wander GS, Gupta
RK, Gupta VK, Bagga S and Mohan B. Cardiothoracic surgery during COVID-19: our experience with different strategies. Ann Card Anaesth 2020; 23: 485-492.
Buchan BW, Hoff JS, Gmehlin CG, Perez A,
Faron ML, Munoz-Price LS and Ledeboer NA.
Distribution of SARS-CoV-2 PCR cycle threshold values provide practical insight into overall
and target-specific sensitivity among symptomatic patients. Am J Clin Pathol 2020; 154:
479-485.
Brown M, Eardley S, Ahmad J, Lista F, Barr S,
Mulholland S, Khanna J, Knapp C, Saheb-AlZamani M, Austin R and Levine R. The safe resumption of elective plastic surgery in accredited ambulatory surgery facilities during the
COVID-19 pandemic. Aesthet Surg J 2021; 41:
NP1427-NP1433.
Aslam A, Singh J, Robilotti E, Chow K, Bist T,
Reidy-Lagunes D, Shah M, Korenstein D, Babady NE and Kamboj M. Severe acute respiratory
syndrome coronavirus 2 surveillance and exposure in the perioperative setting with universal testing and personal protective equipment
policies. Clin Infect Dis 2021; 73: e3013e3018.

[9]

[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

Qu LG, Perera M, Lawrentschuk N, Umbas R
and Klotz L. Scoping review: hotspots for COVID-19 urological research: what is being published and from where? World J Urol 2021; 39:
3151-3160.
Danacioglu YO, Soytas M, Polat S, Ozdemir O,
Arikan O, Yenice MG, Atis RG and Tasci AI. A
nationwide survey on the impact of COVID-19
pandemic on minimal invasive surgery in urology practice. Int J Clin Pract 2021; 75: e14309.
Collaborative CO. Mortality and pulmonary
complications in patients undergoing surgery
with perioperative SARS-CoV-2 infection: an international cohort study. Lancet 2020; 396:
27-38.
Lockey SD, Nelson PC, Kessler MJ and Kessler
MW. Approaching “elective” surgery in the era
of COVID-19. J Hand Surg Am 2021; 46: 60-64.
Grubic AD, Ayazi S, Zebarjadi J, Tahmasbi H,
Ayazi K and Jobe BA. COVID-19 outbreak and
surgical practice: the rationale for suspending
non-urgent surgeries and role of testing modalities. World J Gastrointest Surg 2020; 12:
259-268.
Chong BSW, Tran T, Druce J, Ballard SA, Simpson JA and Catton M. Sample pooling is a viable strategy for SARS-CoV-2 detection in lowprevalence settings. Pathology 2020; 52:
796-800.
Sahoo SK, Dhandapani S, Singh A, Gendle C,
Karthigeyan M, Salunke P, Aggarwal A, Singla
N, Singla R, Tripathi M, Chhabra R, Mohindra S,
Tewari MK, Mohanty M, Bhagat H, Chakrabarti
A and Gupta SK. COVID-19: changing patterns
among neurosurgical patients from North India, efficacy of repeat testing, and inpatient
prevalence. Neurosurg Focus 2020; 49: E7.
Lei S, Jiang F, Su W, Chen C, Chen J, Mei W,
Zhan LY, Jia Y, Zhang L, Liu D, Xia ZY and Xia Z.
Clinical characteristics and outcomes of patients undergoing surgeries during the incubation period of COVID-19 infection. EClinicalMedicine 2020; 21: 100331.
Albendin-Iglesias H, Mira-Bleda E, Roura-Piloto
AE, Hernandez-Torres A, Moral-Escudero E,
Fuente-Mora C, Iborra-Bendicho A, MorenoDocon A, Galera-Penaranda C and GarciaVazquez E. Usefulness of the epidemiological
survey and RT-PCR test in pre-surgical patients
for assessing the risk of COVID-19. J Hosp Infect 2020; 105: 773-775.

Am J Clin Exp Urol 2022;10(5):341-344

