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Background: Ultra low dose chest computed tomography (CT) acquisitions have been used for selected
emergency room patients with acute dyspnea or minor thoracic trauma. The purpose of this study was
to evaluate the diagnostic performance of ultra-low-dose (ULD) chest CT for detecting viral pneumonia
patterns compared to standard (STD) dose chest CT.

Methods: All consecutive adult patients with two non-enhanced chest CT acquisitions, one STD and one
ULD, for suspicion of viral pneumonia between March 5™ and April 2™ 2020 were included. CT results were
divided into two groups: non-viral pneumonia CT or compatible with viral pneumonia CT based on viral
pneumonia CT patterns: ground-glass opacity (GGO), consolidation, crazy paving, air bronchogram signs
and fibrous stripes. The diagnostic performance of ULD CT for suspicion of viral pneumonia was evaluated.
For CTs compatible with viral pneumonia, CT pattern detection on ULD CT was assessed and STD CT
was used as a reference.

Results: The study included 380 patients with 97 CTs (25.5%) compatible with viral pneumonia. The
mean effective doses (EDs) were 1.66 (1.29; 2.18) mSv for STD and 0.20 (0.18; 0.22) mSv for ULD CT
(P<0.001). The sensitivity and specificity of ULD CT for viral pneumonia detection were 98.9% and 99.0%,
respectively. GGO, consolidation and fibrous stripes were equally visible in STD and ULD in 100% (n=97),
36% (n=35) and 23% (n=22) of compatible viral pneumonia-CT patients, respectively. Air bronchogram sign
detection was equivalent, concerning 23% (n=22) of patients in STD and 22% (n=21) in ULD. Crazy paving
was visible in 24% (n=23) of patients in STD and only 8% (n=8) in ULD (P=0.003).

Conclusions: In comparison to STD dose chest CT, ULD chest CT, with a mean reduction dose of

88.0%, has comparable diagnostic performance for detecting viral pneumonia on CT.
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Introduction

Human coronaviruses are considered as important
pathogens causing upper and lower respiratory tract
infections such as pneumonia and even acute respiratory
distress syndrome (1). SARS coronavirus was identified as
a member of the Coronaviridae family in late 2003 after
a worldwide epidemic. Other coronaviruses such as the
Middle East Respiratory Syndrome have been associated
with regional outbreaks in the past and could re-emerge to
produce outbreaks in the future (2). The current outbreak
of the novel SARS-CoV-2 coronavirus, responsible for
COVID-19 disease, with its epicenter initially in the
Hubei Province of China, has now spread to many western
countries. The World Health Organization (WHO)
announced the COVID-19 outbreak as a pandemic (3).

Diagnosis relies on the identification of viral ribonucleic
acid (RNA) by reverse-transcription polymerase chain
reaction (RT-PCR). The RT-PCR test, not always available
in many countries or centers, has been shown to have
moderate sensitivity with delayed positivity and therefore
confirmed COVID-19 diagnosis may be missed (4). A large
series of 1,014 Chinese patients showed a higher sensitivity
for chest computed tomography (CT) as compared to RT-
PCR, with a mean time interval between the initial negative
to positive RT-PCR results of 5.1x1.5 days (5).

Characteristic CT findings specific to COVID-19 have
been described in the recent literature with mainly bilateral
ground-glass opacities (GGOs) and a predominantly
peripheral, subpleural location (6-9). Some authors have
suggested using CT-scans as a screening tool (4). However,
these CT characteristics have moderate sensitivity for
distinguishing COVID-19 pneumonia from other viral
pneumonia with the same CT patterns (10,11). CT-
scanning has also shown its usefulness for the follow-up
of COVID-19 patients, especially revealing lung imaging
changes during the course of the disease (7,12). The severity
of lung abnormalities on CT has also been reported as a
predictive factor of mortality (13).

Altogether, CT-scanning seems to have an important
role to play in these viral pneumonia outbreak periods with
rapid detection of lung damage, which can help to control
potential transmission early on. Due to limited access to RT-
PCR tests and their moderate sensitivity, many patients are
addressed to the emergency department for a CT-scan (14).

Its widespread implementation warrants a critical review
of the radiation dose. Some authors have suggested
using an ultra-low-dose (ULD) CT-scan for suspected
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COVID-19 patients to efficiently decrease the radiation
dose delivered (15,16). However, these studies have not
demonstrated the diagnostic performance of ULD CT for
detecting viral pneumonia patterns on CT as compared
to standard (STD) chest CT acquisitions (15,16). The
use of ULD CT acquisitions for chest-located lesions has
been routine clinical practice since 2016 at our Institute
for patients with acute dyspnea or minor blunt thoracic
trauma (17,18).

The aim of the present study was to evaluate the
diagnostic performance and diagnostic confidence level of
ULD CT acquisition compared to the STD acquisition
for diagnosing viral pneumonia in the context of the
COVID-19 outbreak. Secondary objectives were to assess,
both objectively and subjectively, the image quality and
accuracy of the diagnosis of viral pneumonia patterns

especially GGOs with ULD CT acquisition.

Methods

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013) and approved
by the institutional review board of the Nimes University
Hospital. The protocol was in accordance with the clinical
practices decided in our department to face the pandemic
situation. The individual informed consent requirement was
waived by the IRB because of the retrospective character of
the analysis.

Patients

All consecutive patients who underwent chest CT from
March 5" to April 2™ 2020 and had been admitted to the
COVID-19 patient care pathway at our public university
hospital were included. Patients under 18 years of age or for
whom the two CT acquisitions, STD and ULD, had not
been performed, were not included.

Chest CT protocol

Patients lay in a supine position during a non-enhanced
consecutive acquisition CT protocol (STD followed by
ULD). ULD CT acquisition as a replacement for chest
X-ray was already used at the emergency radiological
department in our Institution for patients with acute
dyspnea or minor blunt thoracic trauma (17,18).
Acquisitions were performed on a Somatom EDGE
(Siemens Healthineers) with a physical beam collimation
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of 64x0.6 mm and rotation time of 0.288 s/rot. For STD
acquisition, the acquisition parameters were as follows: tube
voltage of reference 120 kVp, tube current of reference
61 mAs, pitch factor of 1.2. The automatic tube current
modulation (CareDose 4D) system was used and the
automatic tube voltage selection (Care kV) was activated
on the “non-enhanced” setting. For ULD acquisition, the
dataset was obtained with a tube voltage of 100 kVp [no
activated Care kV; 120 kVp for body mass index (BMI)
>35 kg/m’], a 10 mA tube current (without CareDose 4D)
and a 1.7 pitch.

For both protocols, raw data were reconstructed using
the “moderately smooth” (I30f, mediastinal) reconstruction
kernel and a slice thickness of 1 mm (0.7 mm overlapped).
For the STD protocol, images were obtained using Level
3 of ADMIRE with the “very strong” (I70f, lung images)
reconstruction kernel. To reduce the image noise, the
Level 4 of ADMIRE with the “moderately strong” (I50f,
lung images) reconstruction kernel was used for the ULD
protocol. All these parameters correspond to those usually
used in our Institution for both STD and ULD chest CT.

CT imaging: review and findings

According to the viral pneumonia characteristics described
in the literature, a senior radiologist, R1, with 15 years’
experience of cardiothoracic imaging (JF) reviewed all STD
CT-scans to classify CT images into two groups: non-viral
pneumonia CTs (normal CT, non-viral pneumonia, and
others diseases) and CTs compatible with viral pneumonia
[peripherally distributed, multifocal or patchy, GGOs;
patchy consolidations; fibrous stripes (7), crazy paving (6)],
and white lung (4,11)]. This classification was used as the
reference.

R1, who routinely used ULD protocols and R2 (AH)
who had never interpreted on ULD CT, both blinded to
the CT acquisition doses, the diagnosis decision taken
during care, independently of the study, to the reference
classification and to the other reader’s evaluation, both
reviewed all CT images, STD and ULD, in a random order.
They divided CT images into two groups according to
the above-mentioned classification. Main viral pneumonia
patterns such as GGO, consolidation, fibrous stripes and
crazy paving were also reported by the two readers on STD
and ULD acquisitions.
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Objective image quality

Objective assessments of image quality were performed for
all patients in the compatible viral pneumonia CT group.
For each patient, four ROIs of approximately 0.7 cm’
were placed on lung images: in the trachea, in the normal
pulmonary parenchyma, on the GGO and, if present, on
consolidation. Only one ROI was computed per pattern,
and only if the given pattern had an area greater than
0.5 cm’. In each ROI, the mean (N¢p) and the standard
deviation (noise) of pixel values were computed.

The contrast-to-noise ratio (CNR) was calculated
for each tissue assessed using the N¢p and image noise
measured within the ROI of trachea as reference, as follows:

|N -N,
CT tissue CT ,trachea
CNR =

2 2
\/ (O-tixxue + o—trachea )

2

(1]

Subjective image quality assessment

Subjective image quality assessment was performed for all
patients by R1 and R2. The image quality of diagnostic
findings on chest CT images was rated according to a
5-point Likert scale (17): 1 point: excellent, 2 points:
good, 3 points: acceptable, 4 points: sub-optimal, 5 points:
unacceptable. The radiologists also expressed a subjective
degree of diagnostic confidence as “certain” or “uncertain”.

Dosimetry evaluation

The CT dose index volume (CTDI,,) and the dose
length product (DLP) were retrieved from the review
report available in the CT workstation at the end of the
acquisitions. The effective dose (ED) was calculated for each
CT examination by multiplying the DLP by the specific
chest conversion coefficient (0.014 mSv/mGy/cm) (19).

Statistical analyses

Statistical analyses were carried out using R open source
software (v3.20) and the RStudio editing tool (v0.98.113).
Using the diagnosis provided on STD, sensitivity and
specificity of ULD protocol were calculated with a 95%
confidence interval for each reader: junior and senior.
Data (CTDI,,, DLP, E, mean attenuation, CNR and
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Table 1 Demographic data and clinical symptoms
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Factor All (n=380) Non-viral pneumonia CT (n=283) Compatible viral pneumonia CT (n=97)
Demographic
Age (years) 66.3+18.7 66.9+19.1 66.4+15.4
Sex male, n (%) 195 (48.7) 151 (53.4) 44 (45.4)
BMI (kg/m?) 27.4+8.5 28.3+9.1 26.8+5.7
Clinical symptoms, n (%)
Asthenia 72 (18.9) 39 (13.8) 33 (34.0)
Cough 224 (58.9) 161 (56.9) 63 (64.9)
Chest pain 53 (13.9) 43 (15.2) 10 (10.3)
Dyspnea 232 (61.1) 171 (60.4) 61 (62.9)
Fever 274 (72.1) 203 (71.7) 71 (73.2)
O, requirement 116 (30.5) 91 (32.2) 25 (25.8)
Respiratory distress 30(7.9) 19 (6.7) 11 (11.3)

BMI, body mass index; CT, computed tomography.

image noise) were tested for normal distribution using the
Shapiro-Wilk test. For all continuous variables, statistics
were reported as means + standard deviation or as medians
(1" quartile; 3" quartile), as appropriate. The Student #-test
for independent samples and the paired Mann-Whitney U
test were used to compare variables between the ULD and
STD protocols. A P value lower than 0.05 was considered
significant. For a given CT protocol, the agreement
coefficient between the two radiologists was computed with
Cohen’s kappa test and classified as poor (k=0.00-0.20), fair
(k=0.21-0.40), moderate (k=0.41-0.60), good (k=0.61-0.80),
or excellent (k=0.81-1.00). The paired Mann-Whitney U
test was used to assess the inter-protocol agreement for each
radiologist and to compare CT findings between protocols.

There was no missing data and no patients were excluded
from the analysis after their initial inclusion. No adverse
events occurred due to chest CT examinations.

Results
Patient demographics and pathology findings

During the study period, 447 chest CT examinations were
performed on suspected COVID-19 patients, 67 of whom
were excluded from the analysis (n=63, no ULD acquisition,
n=4, patient <18 years old). Finally, 380 patients (195 men
and 185 women) were included (7able 1), with a mean age
of 66.3+18.7 years old (68.2+16.0 for men and 64.2+21.1 for
women). The mean BMI was 27.4+8.5 kg/m? (26.5+7.5 for
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men and 28.5+9.6 for women).

Among the 380 patients, 97 patients (26%) were
considered to have CTs compatible with viral pneumonia.
For these 97 patients, GGOs were found on STD images
for 100% of cases, fibrous stripes for 23 %, consolidation for
36%, crazy paving for 24% and air bronchogram signs for
23% (Figure I). Similar results were found for ULD, except
for the crazy paving, which was only detected in 8 out of
24 patients (P<0.05) (Figure 2).

Sensitivity and specificity

For R1, the ULD CT sensitivity was 98.9% (93.5%;
100.0%) and the specificity was 99.0% (96.8%; 99.8%)
and for R2 sensitivity was 98.9% (93.5%; 100.0%) and
specificity was 97.6% (94.9%; 98.9%), respectively (1able 2).

Objective image quality

The mean attenuation was significantly different with ULD
and STD (Table 3) for trachea (P<0.001) and normal lung
(P<0.01) but not significant for GGO and consolidation.
Image noise and CNR were significantly better with
the ULD protocol than with the STD protocol for all
assessed tissues (P<0.001). The image noise decrease varied
from -25% for trachea to —-43% for consolidation. The
CNR increase varied from 52% for GGO to 58% for
normal lung.

Quant Imaging Med Surg 2021;11(7):3190-3199 | http://dx.doi.org/10.21037/qims-20-1176



3194 Greffier et al. Viral pneumonia CT patterns and ULD chest CT

Figure 1 Different patterns compatible with viral pneumonia in patients on STD (left) and ULD (right) acquisitions at the same anatomical
position. (A,B) show extensive subpleural ground; (C,D) consolidation (yellow arrow) surrounded by ground glass; (E,F) air bronchogram
(vellow arrow head), equally visible on STD and ULD acquisitions; (G,H) depict crazy paving (yellow circle), not clearly identifiable on the
ULD acquisition. STD, standard; ULD, ultra-low-dose.
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Figure 2 Distribution of findings for ULD and STD chest CTs.
* P value lower than 0.05. ULD, ultra-low-dose; STD, standard;
CT, computed tomography; GGO, ground-glass opacity; Cons,
consolidation; AB, air bronchogram; CP, crazy paving; FS, fibrous

stripes.

Subjective image quality

Both radiologists (R1 and R2) mainly rated the diagnostic
image quality of the STD acquisition as excellent: 93%
were “excellent” for R1 and 95% “excellent” for R2
(Table 4). For the ULD images, R1 scored “excellent” in
71% of cases, good in 26% and acceptable in 3% and R2
ranked 65%/30%/5%, respectively. The inter-observer
agreement was good for both the STD (k=0.86) and ULD
(k=0.87) protocols. The inter-protocol comparison was
significantly different for the two radiologists (P<0.001).

R1 rated his diagnostic confidence level as “certain” in
99.5% of cases for the STD images and 99% for the ULD
images. For R2, the diagnostic confidence level was “certain”
in 98% of cases for the STD acquisition and in 91% of cases
for the ULD acquisition. The inter-observer agreement was
fair (k=0.40) for the STD protocol and poor (k=0.18) for
ULD. The inter-protocol comparison was not significantly
different for R1 but significantly different for R2 (P<0.001).

Dosimetry

The CTDI,, was 2.79 (2.24; 3.52) mGy for STD and 0.39
(0.39; 0.40) mGy for ULD. The DLP was 118.6 (92.2;
155.6) mGy-cm and the ED was 1.66 (1.29; 2.18) mSv for
STD as compared to a DLP of 14.2 (13.1; 15.4) mGy-cm
and ED of 0.20 (0.18; 0.22) mSv for ULD. All these
parameters were significantly different (P<0.001) between
the two CT protocols. In addition, using the Care kV for
the STD chest protocol, 120 kVp were used for 276 patients
(73%), 100 kVp for 100 patients (26%) and 140 kVp for
4 patients (1%).
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Discussion

This study demonstrated a high diagnostic performance and
level of confidence of ULD chest CT compared to STD
CT acquisition for suspicion of viral pneumonia on CT.
Sensitivity, specificity and diagnostic confidence level were
similar for the STD and ULD protocols, except for the
crazy paving pattern.

The highest values of sensitivity and specificity found
were in the same range for both acquisitions and were both
close to those previously published for the specific diagnosis
of COVID-19 viral pneumonia (4,6,7). The lung image
quality obtained with the ULD CT acquisition was suitable
for detecting GGOs, fibrous stripes, consolidation and air
bronchogram signs, all patterns leading to suspicion of viral
pneumonia on CT. However, the change in image texture
for ULD lung images was not suitable for detecting crazy-
paving patterns. Crazy-paving patterns are characterized by
scattered or diffuse GGOs with superimposed interlobular
septal thickening and intralobular lines. This damage to the
interstitial space is a common finding on thin-section CT
for the lungs (20). Therefore, ULD acquisition might not
be useful for the long-term follow-up of viral pneumonia
patients for whom lung fibrosis is suspected.

The ED for ULD acquisition was close to 0.2 mSv and
88% lower than that of STD acquisition. The dose level
for the ULD CT protocol was similar to that previously
published for patients with acute dyspnea or minor blunt
thoracic trauma (17,18). For the currently reported STD
acquisition, the dose level was higher than what was
published in 2016. Indeed, we used the STD protocol
designed for the diagnosis of interstitial lung diseases with
an approximately 20% higher dose level than previously
published and considered as low-dose CT acquisition. The
STD and ULD dose levels reported here were similar to
those recommended by Kang et al. (15) for the detection
and management of COVID-19 patients, and lower than
those published by Agostini et 4. (16) for 10 patients with
COVID-19. The ULD dose levels in these studies were
defined for a dual-source CT-scan using specific tools such
as tin filter or high-pitch, which limits its use to a limited
number of CT-scans. In our study, the ULD dose level was
defined on a single source CT-scan with classical acquisition
and reconstruction parameters and can therefore be adapted
to most modern single-source CT-scans with an iterative
reconstruction algorithm.

The results of the objective image quality assessment
showed that, for lung imaging, image noise decreased and
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Table 2 Sensitivity, specificity, positive predictive value and negative predictive value of ULD chest CT acquisitions obtained by the senior
(radiologist 1) and junior (radiologist 2) radiologists for viral pneumonia detection

ULD performance

Radiologist 1

Radiologist 2

Sensitivity (95% ClI)
Specificity (95% Cl)
Positive predictive value (95% CI)

Negative predictive value (95% CI)

98.9% (93.5%; 100.0%)
99.0% (96.8%; 99.8%)
96.9% (93.4%; 100.0%)
99.6% (99.0%; 100.0%)

98.9% (93.5%; 100.0%)
97.6% (94.9%; 98.9%)
92.9% (87.9%; 98.0%)
99.6% (98.9%; 100.0%)

Outcomes obtained from STD chest CT acquisitions were used as reference. ULD, ultra-low-dose; STD, standard; CT, computed

tomography.

Table 3 Mean attenuation, image noise and CNR measured on different anatomical structures on ULD and STD chest CT acquisitions

Objective image quality parameters STD ULD Mean difference (%) P value
Mean attenuation (Ngp, HU)
Trachea -926.5 (-939.0; -914.0) -940.0 (-948.8; -925.5) 1 P<0.001
Normal lung -861.0 (-879.0; -843.0) -865.5 (-882.8; -842.8) 1 P<0.01
GGO —-479.0 (-543.0; —425.3) -475.5 (-527.8; -413.5) -1 0.26
Condensation -69.8 (-104.1; -23.3) -44.4 (-120.8; -18.5) 8 0.31
Image noise (HU)
Trachea 71.5 (64.5; 81.9) 54.3 (48.9; 59.3) -25 P<0.001
Normal lung 94.9 (85.5; 110.8) 63.9 (568.3; 73.7) -33 P<0.001
GGO 156.0 (143.3; 176.5) 101.5(87.3; 115.0) -35 P<0.001
Condensation 157.0 (130.8; 179.5) 87.9 (76.6; 106.5) -43 P<0.001
CNR
Normal lung 0.71 (0.49; 0.93) 1.07 (0.76; 1.34) 58 P<0.001
GGO 3.16 (2.78; 3.76) 4.80 (4.11; 5.89) 52 P<0.001
Condensation 6.20 (5.36; 7.39) 10.35 (8.78; 11.71) 57 P<0.001

Outcomes of mean difference of each metric between both chest CT protocols and its respective statistical results are depicted. Values
are expressed as medians (1% quartile; 3 quartile). A P value lower than 0.05 was considered significant. CNR, contrast-to-noise ratio;
ULD, ultra-low-dose; STD, standard; CT, computed tomography; N¢r, mean attenuation of pixel; HU, Hounsfield unit; GGO, ground-glass

opacity.

CNR increased with the ULD CT acquisition as compared
to the STD CT acquisition. Similar changes in noise and
CNR were observed in normal lung and in pathological
areas (GGO and consolidation). These changes were
related to the increase in the iterative level and the use of a
softer reconstruction kernel. However, these modifications
changed the image texture, increasing image smoothness
and reducing spatial resolution (21-23). Similar results
were found by Macri et al. on 133 consecutive dyspneic
patients but with lower variations in image noise and

CNR (17). These differences are explained by the fact that

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

we used a newer single-source CT scan (Somatom Edge vs.
Somatom Definition AS+) with an iterative reconstruction
algorithm (ADMIRE vs. SAFIRE) and detectors (Stellar vs.
Ultra Fast Ceramic) with higher performance (23,24). In
10 patients with COVID-19, Agostini ez 4/. found a decrease
in CNR between STD and ULD CT acquisitions on lung
images for all tissues assessed (16). These differences can be
explained by the fact that the authors used the same iterative
level (ADMIRE 4) for both CT acquisitions and that the
reconstruction kernels used were different from those used
in our study.
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Table 4 Diagnostic image quality and confidence level scored by the senior (radiologist 1) and junior (radiologist 2) radiologists on ULD and

STD dose chest CT images

Subjective image quality STD ULD
parameters

R1vs. R2 STD vs. ULD

Kappa: inter-observer P value: inter-protocol

R1 R2 R1 R2

Diagnostic image quality

Excellent 354 360 270 247
Good 26 20 97 113
Acceptable 0 0 13 19
Suboptimal 0 0 0 1
Unacceptable 0 0 0 0

Confidence level
Certain 378 372 376 344
Uncertain 2 8 4 36

SD ULD R1 R2
0.86 (0.76; 0.96)  0.87 (0.78; 0.96)] P<0.001  P<0.001
0.40 (0.31;0.48)  0.18(0.13; 0.24) 0.42 P<0.001

Outcomes of inter observer agreement between readers for both chest CT protocols and inter-protocol comparison for each reader are
depicted. A P value lower than 0.05 was considered significant. R1, radiologist 1; R2, radiologist 2; ULD, ultra-low-dose; STD, standard;

CT, computed tomography.

These modifications in image quality did not affect the
results of the subjective assessment of the diagnostic image
quality or diagnostic confidence level. Both radiologists
considered the diagnostic image quality of ULD images
as “excellent” or “good” in more than 95% of cases, and
a good inter-observer agreement was reported. However,
there was a difference between the two radiologists
regarding the diagnostic confidence level: the senior
radiologist ranked his diagnosis confidence level as “certain”
in 99% of cases and the junior in 91% of cases. Similar
results were found by Macri er al., which suggests that an
implicit visual adjustment effect may occur with experience
of ULD CT images (17,18). Indeed, R2 was more critical of
ULD CT image quality, probably due to his relatively short
experience of ULD images, whereas R1 had been working
on ULD CT images for several years. This emphasizes
the need for specific training on ULD images in order to
increase the level of confidence with images of suitable
quality for diagnosis.

Our study has certain limitations, the principal one
being the lack of a gold standard to assess the sensitivity
and specificity of STD and ULD acquisitions. RT-PCR
was not available for all patients and all viruses during
this unexpected outbreak period. Sensitivity of RT-
PCR for COVID-19 is around 60-70% (4) therefore

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

its use may be discussable; however, it is the actual gold
standard for COVID-19 diagnosis. Moreover, the severity
of pneumonia and the patient’s immune status were not
evaluated; subtle viral pneumonia could have been missed
in immunocompromised patients. In any case, this did
not affect the methodology of our study which aimed
to compare viral pneumonia pattern detection on STD
CT with ULD CT. CT has generally been shown to be
more sensitive than RT-PCR (4) but might report false
positives with regard to other viral pneumonia (10,25),
which is why we chose to study viral patterns and not
just specific COVID-19 patterns. Furthermore, this
study was performed on a single CT-scan with a specific
iterative algorithm, specific intrinsic parameters (such
as bowtie filter, filtration, geometry, X-ray tube) and
detection chain. Even though the ULD protocol can be
adapted on all CT-scans, differences in performance and,
therefore, in image quality especially between the various
iterative algorithms available on CT-scans, should be
considered (24). In addition, the first outcomes obtained
with deep learning image reconstruction algorithms
depicted more powerful in dealing with noise and a high
potential for ULD chest CT. Finally, we did not take into
account a possible different inspiratory apnea between STD
and ULD acquisitions.
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Conclusions

The study showed that, compared to STD dose CT,
ULD chest CT has comparable diagnostic performance
and resulting confidence levels for the detection of viral
pneumonia, which could support its implementation in
clinical practice during outbreak periods. However, ULD
seems to be less effective for studying the interstitial space
and should not be used for follow-up when interstitial lung
disease such as lung fibrosis, is suspected.
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