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#1 Comparison of CO, concentration values (ppm)

Time after examination

Mean Maximum
Pre-exam 0 min 2 min 4 min 6 min 10 min 15 min
Abd (n=24) 4&_)04.6 1323.5 544.9 999.3 1291.6 1026.2 878.7 685.0 546.7
+179.9 +328.5 +87.8 +207.2 +377.4 +328.4 +262.2 +1194 +52.1
Breast (n=16) +113104 1881.1 612.3 1724.9 1827.3 1479.2 1137.4 918.8 736.8
+1135 +181.3  +£1296  £149.0 *£211.2  +2729  £1127 *+1632  £2029
MSK (n=14) -1|- 001.6 1497.7 644.6 14749 1283.6 977.6 842.6 760.1 669.4
+133.0 +189.9  *£1704  +199.2 £1638 *£1146  *=158.1 +155.9  *+150.5
Neck (n=16) $78.5 848.7 567.5 698.4 762.6 748.4 711.9 600.3 550.2
+94.6 +166.9 +60.8 +229.8 +154.9 +104.6 +130.9 +1104 +107.7
Examiner (n=1) 526 553 533 553 518 539 531 501 507
p-value
Abd/breast <.0001 <.0001 0.0725 <.0001 <.0001 <.0001 <.0001 <.0001 <.0001
Abd/MSK 0.0208 0.0171 0.0117 <.0001 0.829 0.5555 0.5725 0.1057 0.0074
Abd/neck <.0001 <.0001 0.5425 <.0001 <.0001 0.0008 0.008 0.0585 0.9343
Abd/examiner 0.4213 0.4835 0.9189 0.032 0.0058 0.0547 0.0758 0.1906 0.7692
Breast/MSK <.0001 0.0001 0.4424 0.0011 <.0001 <.0001 <.0001 0.0022 0.167
Breast/neck <.0001 <.0001 0.2721 <.0001 <.0001 <.0001 <.0001 <.0001 0.0002
Breast/examiner  0.0532 0.1281 0.5035 <.0001 <.0001 0.0004 0.0027 0.0041 0.0957
MSK/neck <.0001 <.0001 0.0699 <.0001 <.0001 0.0126 0.0628 0.0021 0.0162
MSK/examiner 0.9772 0.9207 0.3491 <.0001 0.007 0.0872 0.1156 0.0707 0.2387
Neck/examiner 0.0342 0.0224 0.7706 0.4821 0.3747 0.4083 0.3562 0.4824 0.7518
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Evaluation of Ventilation Status by Measuring Carbon Dioxide Concentration
in the Ultrasound Departments of a Hospital Facility
with a Modern Mechanical Ventilation System;
From the Perspective of COVID-19 Infection Control

Roka Namoto Matsubayashi, Shino Harada

National Hospital Organization Kyushu Medical Center, Department of Ultrasound and Physiology,
Breast Care Center, Department of Radiology and Clinical Research Institute

Abstract

Since 2020, the COVID-19 pandemic has been persisting worldwide, including Japan. At the beginning of
the COVID-19 pandemic in Japan, many factors related to the route of transmission were unknown. Starting
in early March 2020, our ultrasound and physiology center investigated patient behavior and took immediate
action based on the assumption of the possibility of airborne transmission. Infection control within the
ultrasound department is important to prevent hospital-associated transmission of COVID-19. To clarify
the state of ventilation in ultrasound exam rooms, as an index of ventilation rate, the carbon dioxide (CO,)
concentration in our exam rooms was measured. It was found that even in a hospital equipped with the latest
ventilation system, the CO, concentration in the ultrasound exam room increased immediately after the
examination and took at least 15 minutes to return to the concentration observed before the examination. In
particular, the exams involving speech and the number of people in the exam room significantly affected the
air quality in the exam room. From the viewpoint of infection control, it is necessary to continue to provide
effective ventilation in the future.
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Fig.1

Layout of the ultrasound and physiology department.
Many laboratories are arranged in a densely
packed area. There is only one window that can
be controlled by the staff.

There are nine ultrasound rooms with an area of
12 to 15 m? All rooms are equipped with air intake
and exhaust vents, which are controlled by a central
ventilation system and exchanged with outside air.

Fig. 2

The schematic diagram of CO, measurement in each
laboratory. The air quality tester was positioned in
the flat part of the ultrasound machine, just between
the subject and the examiner. The height of the air
quality tester was 120 cm from the floor.

Fig. 3

Change in the average CO, concentration over
time for each test site.

The CO, concentration was significantly higher in

breast examinations than other examinations at all
time points after the examination.

MSK, musculoskeletal; abd, abdomen; no attend,
no attendant

Fig. 4

A comparison of mean and maximum CO, concen-
trations during post-test measurements among the
sites showed that the breast had the highest val-
ues (*p<0.0001).

MSK, musculoskeletal; abd, abdomen; no attend,
no attendant

Fig. 5

Both mean and maximum concentrations were sig-
nificantly higher in the presence of an attendant
than with the subject alone (mean concentration:
p=0.0017, maximum concentration: p=0.007).

Ip: one person (examiner alone), Zp: two persons
(subject and examiner), 3p: three persons (subject,
examiner, and attendant)

Received: March 19, 2021 Accepted: July 16, 2021
Corresponding author: Roka Namoto Matsubayashi
National Hospital Organization Kyushu Medical Center
1-8-1 Jigyohama, Chuo-ku, Fukuoka 810-8563, Japan
E-mail: namoto.roka.kh@mail.hosp.go.jp



