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A visual overview of the main findings of this study.

Central Message

Preoperative computed tomography shows

abnormalities comparable to those in COVID-

19 in a small percentage of asymptomatic

patients undergoing cardiac surgery, hampering

its value as a screening tool.

Perspective Statement

An efficient COVID-19 screening strategy is

required for patients undergoing cardiac sur-

gery. Because the preoperative CT scan often

shows pulmonary abnormalities in patients

without COVID-19 symptoms, addition of CT

to a screening protocol will likely decrease pos-

itive predictive value. Care should be taken

when CT as a screening tool for COVID-19

prior to cardiac surgery.
Due to the outbreak of Severe Acute Respiratory Syndrome coronavirus
(SARS-Cov-2), an efficient COVID-19 screening strategy is required for
patients undergoing cardiac surgery. The objective of this prospective
observational study was to evaluate the role of preoperative computed
tomography (CT) screening for COVID-19 in a population of COVID-19
asymptomatic patients scheduled for cardiac surgery. Between the 29th of
March and the 26th of May 2020, patients asymptomatic for COVID-19
underwent a CT-scan the day before surgery, with reverse-transcriptase
polymerase-chain reaction (RT-PCR) reserved for abnormal scan results.
The primary endpoint was the prevalence of abnormal scans, which was
evaluated using the CO-RADS score, a COVID-19 specific grading system.
In a secondary analysis, the rate of abnormal scans was compared between
the screening cohort and matched historical controls who underwent routine
preoperative CT-screening prior to the SARS-Cov-2 outbreak. Of the 109
patients that underwent CT-screening, an abnormal scan result was
observed in 7.3% (95% confidence interval: 3.2�14.0%). One patient, with
a normal screening CT, was tested positive for COVID-19, with the first posi-
tive RT-PCR on the ninth day after surgery. A rate of preoperative CT-scan
abnormalities of 8% (n = 8) was found in the unexposed historical controls
(P > 0.999). In asymptomatic patients undergoing cardiac surgery, preopera-
tive screening for COVID-19 using computed tomography will identify pul-
monary abnormalities in a small percentage of patients that do not seem to
have COVID-19. Depending on the prevalence of COVID-19, this results in
an unfavorable positive predictive value of CT screening. Care should be
taken when considering CT as a screening tool prior to cardiac surgery.
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INTRODUCTION
In March 2020, the World Health Organization declared the

recent outbreak of the novel Severe Acute Respiratory Syn-
drome coronavirus (SARS-Cov-2) an official pandemic.1 To
meet the sudden increase in the demand for hospital care,
much of the regular patient care had to be delayed. The pres-
sure on the health care system caused limited availability of
operating room capacity, intensive care beds and hospital staff
and prompted a careful approach for patients in need of a sur-
gical intervention. Early experience of surgical procedures in
patients with the disease caused by SARS-Cov-2 (COVID-19)
suggested that surgical risk is increased, especially as surgical
complexity increases.2 Cardiac surgery is complex and patients
are routinely admitted to the intensive care unit. Furthermore,
the risk of using extracorporeal circulation in patients with
latent COVID-19 is unknown. To address these concerns pre-
operative screening for latent COVID-19 was implemented to
optimize the utilization of the scarce healthcare resources, pre-
vent the spread of the virus within the hospital and to prevent
a possible increase in perioperative complications and mortal-
ity. The Erasmus Medical Center Rotterdam adopted a preop-
erative screening program using computed tomography (CT)
first and subsequent RT-PCR in patients with a positive CT-
scan suspected of COVID-19. Although several early studies
from China reported on the diagnostic accuracy of CT in
patients suspected of COVID-19, not much is known on the
use of CT in preoperative screening of asymptomatic
patients.3,4 We evaluated the CT findings of preoperative
screening CT for COVID-19 in a population of asymptomatic
patients scheduled for cardiac surgery and compared these
with CT findings from a recently completed trial with similar
inclusion criteria, performed prior to the outbreak.
METHODS

Study Design
Between the 29th of March and the 26th of May 2020, all

adult patients scheduled for cardiac surgery in the Erasmus
Medical Center underwent preoperative screening for COVID-
19 using CT. Patients were asked for symptoms of COVID-19
prior to admission, based on recent exposure to high endemic
areas or diseased persons, or presence of one or more of the fol-
lowing symptoms: Congestion or runny nose, sore throat,
sneezing, coughing, dyspnea, chills, fever, new loss of taste or
smell. Only patients without these symptoms underwent sub-
sequent screening with a CT-scan. Patients that did not
undergo the screening CT-scan were excluded from the analy-
sis. Patients were prospectively included in the study and their
medical charts were reviewed. Baseline characteristics, CT-scan
findings as reported by the radiologist, and perioperative out-
comes were extracted from the patient electronic information
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system. The EuroScore II was calculated for each patient as a
measure of the surgical risk.5 Approval was obtained from the
local Medical Ethics Committee (MEC-2020-0362) and the
patients were asked to sign for informed consent. The study
adhered to the STROBE statement for reporting on observa-
tional cohort studies.6

Computed Tomography Screening
Patients underwent a noncontrast enhanced CT-scan of the

chest the day before surgery. Scans were performed on any of
the following scanners: SOMATOM Force, Edge Plus or Defini-
tion Edge, (all Siemens Healthcare) and the entire lungs were
included in the scan range. The clinical reports of the attending
radiologist, in most cases a (cardio)thoracic radiologist, were
used for the study. All radiologists reporting the scans in our
hospital were trained in using the system. In all patients a stan-
dardized reporting format was used, based on the recently pub-
lished CO-RADS score, created by the Dutch radiological
society.7 This score categorizes each scan as one of 5 CO-RADS
grades, with CO-RADS 1 indicating a very low suspicion, CO-
RADS 2 low, CO-RADS 3 unsure, CO-RADS 4 high and CO-
RADS 5 very high suspicion. The CO-RADS score is based on
the conformity of the findings on the scan with the typical
radiological findings seen in COVID-19. The score system has
been shown to perform well and interobserver agreement
ranges from substantial to almost perfect.7,8 Clinical findings
are not included in the score and CO-RADS 6, which is used
clinically for patients with a positive RT-PCR test, was not used
in our study. According to the local hospital protocol only
patients with a CO-RADS score of 2 (low suspicion) or higher
underwent subsequent RT-PCR testing with a nasopharyngeal
swab. During the postoperative phase, RT-PCR was performed
at the discretion of the clinician. In patients with high clinical
suspicion, multiple RT-PCR tests were performed. Apart from
the determination of the CO-RADS score, a severity score was
calculated for patients with CO-RADS 3�5 using a method
that has been validated in a prior outbreak of a severe acute
respiratory syndrome coronavirus and has been shown to iden-
tify patients with severe COVID-19.9,10 A score of 0�5 is
assigned per lobe based on the total involvement of that lobe
with, e.g., ground glass opacities as 0%, 1�5%, 5�25%,
25�50%, 50�75% or >75%, yielding a maximum severity
score of 25 points. For each scan the following radiological pul-
monary abnormalities were also systematically scored: Ground
glass opacities, pulmonary consolidation, pleural fluid, pericar-
dial fluid, pulmonary infiltrate, or lymphadenopathy.

Endpoints
The primary endpoint was the prevalence of abnormalities

on the preoperative scan, defined as a CO-RADS score of 2 or
higher. Secondary endpoints were the proportion of patients
horacic and Cardiovascular Surgery � Volume 33, Number 2
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with a positive RT-PCR test, change of surgical approach
including postponement or cancellation of surgery, postopera-
tive respiratory complications and in-hospital mortality. Any
SARS-Cov-2 RT-PCR test that was performed during the hospi-
tal admission, either before or after the CT-scan, was consid-
ered for the analysis. Change of surgical approach was
subcategorized in COVID-19 related and unrelated changes.
Changes were regarded as COVID-19 related when they were
directly related either to a perceived risk of adverse outcome
for the patient itself due to a possible latent COVID-19 infec-
tion or to a perceived risk of virus transmission by the patient
to others. The decision to change the approach was at the sur-
geons’ discretion. Postoperative respiratory complications were
a composite of postoperative pneumonia requiring treatment
or postoperative respiratory failure, defined as the need for
mechanical ventilator support >72 due to respiratory insuffi-
ciency, similar to previous research.11

Matched Historical Control Group
Because the CO-RADS grading system categorizes abnormal-

ities on the scan according to the level of suspicion of COVID-
19, abnormal scans can also be caused by other pathologies.7

For instance an area of ground glass in the lung may also be
due to a non-COVID-19 infection. As a secondary analysis,
with the aim to better understand the meaning of the preva-
lence of abnormal scans in the screening cohort, a historical
control group was matched. In a recent randomized controlled
trial studying the effect of preoperative CT screening on the
risk of stroke in general cardiac surgery, the intervention group
also underwent routine chest CT imaging prior to surgery.12

Patients were enrolled between September 2014 and October
2019 and were therefore not exposed to SARS-Cov-2 as the
first positive test in the Netherlands was not before the Febru-
ary 27, 2020. All patients from the intervention arm with an
available scan were matched 1:1 to patients in the screening
cohort. Exact matching was applied to the type of surgery (aor-
tic valve replacement, coronary artery bypass grafting,
mitral valve surgery or other surgery) and the urgency
(elective, urgent, emergent or salvage) of the operation.
Nearest neighbor matching with a maximum width of
7.5 years was used for age. The CT-scans of the control
cohort were re-examined by an experienced cardiothoracic
radiologist (R.B.) using the same standard reporting format.
The endpoint of this secondary analysis was again the prev-
alence of abnormalities on the preoperative scan defined by
the CO-RADS score.

Statistical Analysis
In the primary analysis, continuous variables were presented

as the mean § standard deviation or median with the 1st and
3rd interquartile depending on the data distribution. Categori-
cal variables were described as a count with the corresponding
percentage. For the primary endpoint a 95% confidence inter-
val was calculated using the Clopper-Pearson method. As the
cohorts in the secondary analysis were matched, we compared
Seminars in Thoracic and Cardiovascular Surgery � Volume 33
the 2 groups accounting for dependent samples. Continuous
data were compared using the paired t-test or Wilcoxon
signed-rank test depending on the data distribution and cate-
gorical data were compared using McNemar’s test. All analyses
and the matching procedure were performed using SPSS soft-
ware version 25 (SPSS Inc, Chicago, Illinois).

RESULTS

Study Population
A total of 130 adult patients underwent cardiac surgery dur-

ing the inclusion period including 110 (85%) that underwent
the preoperative CT-scan. A flowchart of the study is shown in
Figure 1. Reasons not to undergo the CT-scan were emergency
surgery, (n = 13, 65%), a CT-scan that was already made for
other indications in patients already admitted to the hospital
(n = 6, 30%) or presence of already known pulmonary abnor-
malities that would lead to an abnormal scan result (n = 1,
5%). RT-PCR tests were done in 13 of these 20 patients, all
of which were negative. None of these patients were sus-
pected of COVID-19, neither before nor after surgery. Of
the 110 patients that underwent CT-screening, only 1
patient refused consent to use the data. Baseline characteris-
tics of the remaining 109 patients, who comprise the
screening cohort of this study, are shown in Table 1. A
specification of all types of surgery can be found in Supple-
mentary Table S1.

Endpoints
As is shown in Table 2, CO-RADS 2 or higher was found in

8 (7.3 %) patients (95% confidence interval: 3.2�14.0%). In
spite of the local screening protocol, 2 of the 8 patients with
abnormal scans were not tested with a RT-PCR, both because
of a CO-RADS 2 score with low clinical suspicion of COVID-
19. The remaining 6 patients all tested SARS-Cov-2 negative.
Sample images of the 5 CO-RADS categories are shown in
Figure 2. Additional information on the 8 patients with abnor-
mal scan results is provided in Supplementary table S2. In 9 of
101 patients with a normal screening CT-scan, a RT-PCR test
was performed after surgery, for clinical suspicion of COVID-
19 during the postoperative course. Of these patients only one
tested positive, with the first positive RT-PCR on the ninth day
after surgery and tenth day after the CT scan. In one patient, a
CO-RADS score could not be given because of known pre-
existing bilateral pulmonary abnormalities on a recent CT-
scan. Because the severity of these abnormalities was clearly
decreased on the screening CT-scan, the scan result was
regarded as normal.

The preoperative CT-scan led to a change in the surgical
approach in 7% of patients (n = 8). Five of these changes were
caused by an abnormal result of the CT-scan, against the back-
ground of possible adverse outcome of COVID-19 infection.
All changes are specified in Table 3 and the specific reasons for
change are shown in Supplementary Table S3. Postoperative
respiratory complications were observed in 10% (n = 11) of
, Number 2 419



Figure 1. A flowchart of the consecutive patients enrolled in the study. *Including one patient with pre-existing pulmonary abnor-
malities which were decreased at the time of the screening CT-scan. Although reporting a CO-RADS score was not possible, the
scan was regarded as normal. (Color version of figure is available online at http://www.semthorcardiovascsurg.com.)
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patients, among whom was the patient with the positive RT-
PCR. The in-hospital mortality rate was 2% (2 patients),
although one patient was still admitted to the hospital at the
time of the analysis.
Matched Historical Cohort Analysis
Of the 109 patients in the screening cohort 95 patients were

successfully matched. The baseline characteristics of the
matched cohort are also shown in Table 1. Of the 95 matched
controls 8% (n = 8) of the scans were found to be CO-RADS 2
Table 1. Baseline Characteristics of the Screening Cohort and the

Screening
Cohort n =

Age 63.9 § 11.
Sex Male 74% (81)
Hypertension 72% (78)
Diabetes Oral 17% (18)

Insulin 13% (14)
Smoking Stopped 34% (37)

Current 16% (17)
COPD 15% (16)
Prior cardiac surgery 5% (5)
EuroScore II Median (IQR) 1.59 (0.96
Urgency Elective 75% (82)

Urgent 25% (27)
Type of surgery AVR 10% (11)

CABG 55% (60)
AVR+CABG 6% (6)
Mitral valve surgery 9% (10)
Otherǂ 20% (22)

Radiation dose of CT-scan
(DLP in mGy.cm)

Median (IQR) 115 (81�

*The P-value is based on a binary comparison of the presence of diabetes b
#The P-value is based on the comparison of presence or absence of a histo
ǂA specification of all types of surgery can be found in supplementary table
ing, COPD, chronic obstructive pulmonary disease, DLP, dose length produ
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or higher (P > 0.999). A specification of the CO-RADS scores is
shown in Table 4. Table 5 shows the abnormalities that were
found on CT in the entire screening cohort and in the second-
ary analysis.
DISCUSSION
Preoperative screening for COVID-19 using computed

tomography in asymptomatic patients scheduled for cardiac
surgery resulted in abnormalities on 7.3 % of the scans. All
patients with an abnormal scan were either at very low clinical
Two Groups in the Matched Cohort

109
Matched Population

Screening
cohort n = 95

Control
cohort n = 95

P-value

7 65.7 § 9.9 66.0 § 9.4 0.408
74% (70) 79% (75) 0.511
75% (71) 66% (63) 0.391
18% (17) 14% (13) 0.302*
14% (13) 10% (9)
34% (32) 40% (38) 0.165#

15% (14) 17% (16)
17% (16) 13% (12) 0.556
2% (2) 4% (4) 0.688

�2.94) 1.46 (0.96�2.57) 1.19 (0.80�2.20) 0.366
78% (74) 78% (74)
22% (21) 22% (21)
11% (10) 11% (10)
60% (57) 60% (57)
6% (6) 6% (6)
9% (9) 9% (9)

14% (13) 14% (13)
185) 119 (84�186) 46 (35�51) <0.001

etween the matched groups.
ry of smoking between the matched groups.
S1.AVR, aortic valve replacement; CABG, coronary artery bypass graft-
ctProportions are given as a % (n).

horacic and Cardiovascular Surgery � Volume 33, Number 2



Table 2. Abnormalities on the Preoperative CT-Scan According to the CO-RADS Score in the Screening Cohort

CO-RADS 1 CO-RADS 2 CO-RADS 3 CO-RADS 4 CO-RADS 5 Total

No RT-PCR done 91 2 0 0 0 93
RT-PCR negative 8 0 4 1 1 14
RT-PCR positive 1 0 0 0 0 1
Total 100 2 4 1 1 108

RT-PCR, reverse-transcriptase polymerase chain reaction test.

Figure 2. Examples of all 5 CO-RADS categories (1= very low suspicion, 2 = low, 3 = unsure, 4 = high and 5 = very high suspicion).
1: no abnormalities. 2: thickened bronchial walls and tree-in-bud feature, not typical for COVID-19. 3: Unilateral ground glass
lesion in the lower left lobe. 4: bilateral multifocal ground glass opacities, but not in close contact with the visceral pleura. 5: Bilat-
eral ground glass opacities with peripheral distribution. The red arrows indicate the location of the abnormalities. CO-RADS
score = a score system developed by the Dutch radiological society (NVVR) categorizing chest CT images based on the likelihood
of COVID-19. COVID-19, Corona virus disease 2019.
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suspicion for COVID-19 or tested negative with subsequent
RT-PCR. One patient without abnormalities on the preopera-
tive scan was tested RT-PCR positive for SARS-Cov-2 9 days
Table 3. Specification of Changes in the Surgical Approach,
Subcategorized in COVID-19 Related and Unrelated

No. of
Patients

COVID-19 related
changes

Percutaneous approach 2

Postponement of surgery 1
Strict isolation precautions 2

COVID-19
unrelated changes

Change to off-pump surgery 1

Postponement of surgery
for suspected malignancy

2

Total changes
in approach:

8

Seminars in Thoracic and Cardiovascular Surgery � Volume 33
after surgery and had a complicated postoperative course. In a
secondary analysis, the rate of abnormal scans was comparable
between patients from the screening cohort and matched
patients from a historical control group that underwent surgery
prior to the SARS-Cov-2 outbreak. These main findings are
summarized in Figure 3.

During the initial stages of the pandemic, CT-imaging pre-
sented as a valuable tool in diagnosing COVID-19. In addition
to the more widespread availability of CT as opposed to RT-
PCR testing, several early studies showed a high sensitivity of
CT in diagnosing COVID-19.3,13 A more recent meta-analysis
however, demonstrated that, in populations with a low disease
prevalence, the positive predictive value of CT can be up to ten
times lower than that of RT-PCR, owing to a low specificity of
CT.4 In this regard, it should be mentioned that this meta-anal-
ysis used RT-PCR as the golden standard. This might have
caused an underestimation of the diagnostic accuracy of CT, as
previous studies found that up to half of the patients that tested
RT-PCR negative, but CT positive, were highly suspected of
, Number 2 421



Table 4. Abnormalities on the Preoperative CT-Scan According to the CO-RADS Score in the Matched Cohort

CO-RADS 1 CO-RADS 2 CO-RADS 3 CO-RADS 4 CO-RADS 5 Total

Matched screening cohort 86 2 4 1 1 94
Matched control cohort 87 2 6 0 0 95

Table 5. Pulmonary Abnormalities That Were Found in the Screening Cohort and in the Secondary Analysis

Screening Cohort Matched Population

N = 109 Screening cohort n = 95 Control cohort n = 95

Ground glass opacities Unilateral 2% (2) 2% (2) 2% (2)
Bilateral 6% (6) 6% (6) 5% (5)

Consolidation 5% (5) 5% (5) 6% (6)
Infiltrate 7% (8) 8% (8) 2% (2)
Pleural effusion 2% (2) 1% (1) 4% (4)
Pericardial effusion 1% (1) 0 0
Lymphadenopathy 3% (3) 3% (3) 2% (2)
Severity score (in CO-RADS ≥3) 3.5 (1�9.25) 3.5 (1�9.25) 3 (1�4.5)
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having COVID-19.3 However, it is unclear what the conse-
quences of these findings are for a situation where CT is used
for screening in asymptomatic individuals. The previous stud-
ies were all performed in patients with symptoms related to
COVID-19. It could be argued that, when compared to an
asymptomatic population, symptomatic patients with a nega-
tive RT-PCR would be more likely to have pulmonary abnor-
malities on the CT-scan, for instance due to another type of
viral pneumonia. In the aforementioned studies this would be
counted as a false-positive CT, thereby decreasing specificity.
Previous studies evaluating asymptomatic RT-PCR positive
patients showed that CT abnormalities were present in up to
83%.14 However, this was observed in an area with a high
prevalence of COVID-19. The findings of these previous stud-
ies cannot simply be extrapolated to the setting of preoperative
screening in nonendemic areas.
Figure 3. A visual overview of the main findings of this study.
CO-RADS score = a score system developed by the Dutch
radiological society (NVVR) categorizing chest CT images
based on the likelihood of COVID-19. COVID-19, Coronavirus
disease 2019, CT, computed tomography, SARS-Cov-2, the
novel coronavirus. (Color version of figure is available online at
http://www.semthorcardiovascsurg.com.)
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In our study, the prevalence of COVID-19 was low. Only
one patient tested positive for SARS-Cov-2 with RT-PCR. Half-
way during our inclusion period, on the April 16, 2020, pre-
liminary results of a prevalence study by the Dutch National
Institute for Public Health and the Environment (RIVM) were
presented, during a briefing of the Dutch parliament.15 It was
found that in a sample of 4208 blood donors, SARS-Cov-2 spe-
cific antibodies were found in 3.2% (n = 135). This percentage
increased to 5.5% in a second sample of approximately 7000
blood donors tested between the 10th and 20th of May.16

Given this low prevalence, our study is not able to evaluate the
safety of the CT first screening approach. In the patient with a
positive RT-PCR, no test was done before the ninth day after
surgery and fever developed on the tenth postoperative day.
Given the median incubation period of 5 days, it cannot be
said whether the patient was infected before or after admission
to the hospital.17

However, our study does have an important clinical implica-
tion. Using the CO-RADS grading system, we have observed
abnormalities in 7.3% of the patients in the screening cohort.
Our secondary matched analysis showed that this is a common
finding in patients prior to cardiac surgery. Among these
matched patients, some even showed abnormalities that were
comparable to the radiological presentation of COVID-19,
namely bilateral ground glass opacities.18 In future preopera-
tive screening approaches in cardiac surgery, these patients
should be taken into account as an expected rate of false posi-
tive CT-scans.

For a numerical example, assume that the prevalence of
latent COVID-19 in asymptomatic individuals would be as
high as 10%, with a sensitivity of 80% and theoretical specific-
ity of 100% for the RT-PCR-assay used 19 and a false-positive
rate with additional CT-screening of 7.5%, comparable to our
results. When screening 100 preoperative patients using RT-
horacic and Cardiovascular Surgery � Volume 33, Number 2
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PCR with additional CT, it would be expected that RT-PCR
identifies 8 out of 10 patients with latent COVID-19. When
adding CT to this screening protocol, the CT might be abnor-
mal in the 2 remaining COVID-19 patients, but most likely CT
would also be abnormal in additional 7 or 8 patients without
COVID-19. Since all of these CT false positive and CT true pos-
itive patients would be asymptomatic and RT-PCR negative,
subsequent alteration in patient management would have to be
considered in all of them. For nonurgent procedures, postpon-
ing surgery is a sensible strategy. In more urgent cases, chang-
ing to a less invasive strategy, such as percutaneous treatment,
will be considered. This might negatively influence the out-
comes of patients with a false-positive CT-scan. Although our
example is simplified and speculative, it illustrates the problem
in clinical decision making when adding CT to the screening
approach of asymptomatic patients prior to cardiac surgery. In
this population, our results are in line with the recommenda-
tions of the European Society of Radiology, the European Soci-
ety of Thoracic Imaging and the Fleischner Society not to
implement CT screening in asymptomatic patients.20,21 If pre-
operative CT screening is nevertheless considered, for instance
in areas with limited availability of RT-PCR testing, the rate of
abnormalities found in this study could be used to estimate the
potential benefit. This rate should then be weighed against the
prevalence of COVID-19.

The decisions to change the surgical approach were taken at
a time when the surgeons were not yet familiar with COVID-
19 and the diagnostic performance of the various tests. During
the larger part of the study period it was assumed that the CT-
abnormalities were caused by a latent COVID-19 infection
with a false negative RT-PCR. This urged the change of
approach despite a negative RT-PCR. The higher than expected
rate of abnormalities in asymptomatic patient prompted the
secondary analysis in the historical cohort, supporting the idea
that the asymptomatic patients with abnormalities on the pre-
operative CT were most likely false positive.

As with all preoperative imaging strategies, radiation expo-
sure is a factor that needs to be weighed carefully against the
presumed benefit. Since the historical controls were derived
from a study evaluating the use of a low-dose preoperative
scan, it was expected that the radiation dose in these controls
was lower. Although the scan quality was generally adequate
for scoring the CO-RADS system, minor pulmonary abnormal-
ities may have been missed. However, it was not the aim of this
study to evaluate a potential dose reduction in the CT-scan
protocol for pulmonary imaging.

Limitations
Care has to be taken in the interpretation of our results.

First, no systematic RT-PCR tests were performed, the sample
size was small and the prevalence of COVID-19 in our cohort
was low. Therefore, our results cannot be used to estimate
diagnostic accuracy of CT. The protocol deviation in the 2
patients with abnormal screening CT that did not undergo RT-
PCR omitted the possibility to rule out latent COVID-19.
Seminars in Thoracic and Cardiovascular Surgery � Volume 33
Second, the applied statistical methods analyzed the scan
results as a binary variable and did not account for the degree
of abnormality of the scans. Preferably, the CO-RADS score
should be regarded as an ordinal variable with 5 distinct cate-
gories. However, our sample size was not sufficient for such an
analysis. This is also the reason that we did not compare spe-
cific types of pulmonary abnormalities that might be more typi-
cal for COVID-19. The sample size also prevented us from
evaluating potential risk factors of having pulmonary abnor-
malities, such as the preoperative degree of heart failure. As
this study was conducted in the early stages of the SARS-Cov-2
outbreak, we have not encountered patients with a history of
COVID-19 and residual abnormalities have not been
accounted for. Due to different scan protocols, the radiologists
could not be blinded to the study groups, which introduced a
potential source of bias. Finally, we have only studied patients
prior to cardiac surgery. These results should not be extrapo-
lated to other surgical populations, as the rate of false-positive
findings on CT could be lower in these populations. Also, a dif-
ferent rate of pulmonary abnormalities could be expected in
populations with a different distribution of certain types of car-
diac surgery.

CONCLUSION
In asymptomatic patients undergoing cardiac surgery, pre-

operative screening for COVID-19 using computed tomogra-
phy will identify pulmonary abnormalities in a small
percentage of patients that do not seem to have COVID-19. In
these patients, management decisions that are taken based on
the scan could be unnecessary. When the background preva-
lence of COVID-19 is low, the positive-predictive value of CT
screening will be unfavorable and care should be taken when
considering CT as a screening tool prior to cardiac surgery.
The rate of abnormal scan findings not associated with
COVID-19 should be taken into account when implementing
CT screening, even in higher prevalence settings.
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