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Purpose To survey perceptions of certified physicians on the protocol of chest CT in patients with

coronavirus (COVID-19) using a negative pressure isolation stretcher (NPIS).

Materials and Methods This study collected questionnaire responses from a total of 27 certified phy-

sicians who had previously performed chest CT with NPIS in COVID-19 isolation hospitals.

Results The nine surveyed hospitals performed an average of 116 chest CT examinations with NPIS
each year. Of these, an average of 24 cases (21%) were contrast chest CT. Of the 9 pulmonologists we
surveyed, 5 (56%) agreed that patients who showed abnormalities in serum D-dimer required contrast
chest CT. All 9 surveyed radiologists agreed that the image quality of the chest CT with NPIS was suffi-
cient for CT image interpretation regarding pneumonia or pulmonary embolism. Furthermore, in our 9
surveyed infectionologists, 5 (56%) agreed that a risk of secondary infection in the CT room after tem-

porary opening of NPIS could be prevented through a process of disinfection.

Conclusion Experienced physicians considered that the effects of NIPS on chest CT image quality
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was minimal in patients with COVID-19, and the risk of CT room contamination was easily controlled.

Index terms Coronavirus Disease 2019; COVID-19; Pneumonia; Pulmonary Embolism;
X-Ray, Computed Tomography; Stretchers
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Fig. 1. Research process flowchart.

Table 1.Summary of CT Examination Protocol for COVID-19 Patients in Hospital Isolation

Category Considerations
Management of patient After deciding to proceed with the chest CT examinations, adjust the CT examination schedules to isolate the
route and CT patients from outside environment in hospital
examination schedule Prepare a safe route of patient between the isolation room and CT examination room
Patient safety Put hygiene equipments (e.g., mask, gloves, and gown) on patients
Accompany medical staffs who get ready emergency situations in the movement of patients
Medical staff safety Medical staffs wear PPE* including KF94 masks

Use a NPIS for in-hospital transfer of patients
During the CT examination Keep the patient being isolated during the CT examination
Put the patient who keeps lay in the NPIS on the table of CT
Perform CT scan for the patient who is in the NPIS
After the CT examination  Sanitize and ventilate the CT examination room after the patient leaves

*Refers to equipments to protect medical staffs from exposure to biological, chemical and radioactive hazards.
NPIS = negative pressure isolation strecher, PPE = personal protective equipment
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Fig. 2. Chest CT scanning a COVID-19 patient who lay down in the NPIS.

A. The NPIS isolated the COVID-19 patient from the external environment of the CT room. Both the patient
and the NPIS were on the CT table for the chest CT examination.

B. CT scout image showing multiple complex equipments of NPIS enveloping the patient.

NPIS = negative pressure isolation strecher
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Table 2. Survey Items: Current Status Survey and Expert Opinion Survey

Current Status Survey
1. Was the NPIS used when transporting COVID-19 patients for chest CT examination?
2. How many chest CT examinations of COVID-19 were performed using the NPIS between 2020 and 20217
3. How many contrast-enhanced chest CT scans are there in all the chest CT examinations of COVID-19?
4. How many cases of secondary infection were associated with the chest CT examinations of COVID-19?
Expert Opinion Survey
Questionnaire for pulmonologists
Who needs contrast-enhanced chest CT examination? (allow duplicate answers)
1) Patients who have overall deterioration of clinical manifestation
2) Patients who shows remarkable increase in serum D-dimer level
Questionnaire for radiologists
Choose one from three categories regarding to the overall image quality of chest CT performed in COVID-19 patients with NPIS
1) Good: no image artifact, and enable diagnosis of pneumonia or pulmonary embolism on CT images
2) Acceptable: despite some image artifacts, enable diagnosis of pneumonia or pulmonary embolism on CT images
3) Poor: difficult in diagnosis of pneumonia or pulmonary embolism on CT images
Questionnaire for infectionologists
Choose on from three categories regarding to the awareness on the secondary infection risk of
COVID-19 related to the intravenous injection of contrast media in chest CT examination
1) Low risk: no secondary infection of COVID-19 even in openingthe NPIS
2) Middle risk: sanitizing and ventilating in the CT examination room can prevent secondary infection of COVID-19
3) High risk: prohibit NPIS open in the CT examination room
4) Indeterminate: not able to be described
NPIS = negative pressure isolation strecher

Table 3. Criteria for the Selection of Medical Institutions Subject to Survey

Criteria
1. An institution that operated NPIS for inpatient treatment of COVID-19 patients from 2020 to 2021
2. Conducted chest CT examinations of COVID-19 patients with the use of NPIS

3. Had radiologist, pulmonologist, and infectionologist who participated in the treatment of
COVID-19 patients

4. The radiologist, pulmonologist, and infectionologist agreed on the survey

NPIS = negative pressure isolation strecher
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Chest CT examinations in COVID-19

Contrast chest CT
21% (219/1042)

Non-contrast chest CT
79% (823/1042)

Fig. 3. Ratios of chest CT examina-
tions conducted on hospitalized pa-
tients with COVID-19 between August
2020 and July 2021 in a total of 9 hos-
pitals.

Fig. 4. Result of opinion surveys by experts in respective fields.

A. Opinions of radiologists on the image quality of chest CTs in NPIS.

B. Awareness of infectionologists on secondary infection risks of COVID-19 in chest CT scanning.
NPIS = negative pressure isolated strecher

@ Image quality of chest CT in NPIS Aware.ness of the secc?ndary infection
risk of COVID-19 in chest CT
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