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Fig. 1 Main unit of the TOSCA 500™ device and a Severinghaus electrode
attached to the earlobe.

Table 1 OSAS patient characteristics.

Data Mean = SD
Sex ratio (men/women) 95/13
Age (years) 21-76 49.3 + 133
Height (cm) 144-186 167.6 = 7.8
Body weight (kg) 45.0-123.0 73.0 = 14.8
BMI (kg/m?) 18.5-41.0 259 * 4.2
AHI (/hr) 2.8-117.3 35.9 = 24.8
3% ODI (/hr) 0.9-110.9 314 + 245
Sp0: (%) 89-100 98.7 £ 1.2
PR (/min) 55-113 82.2 + 12.9
PtcCO, (Torr) 34-50 39.8 + 34
ESS 0-24 95+ 53
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Table 2 TOSCA 500™ data by BMI groups.

BMI (kg/m?) Sp0; (%) PR (/min) PtcCO; (Torr)
<25 98.7 £ 1.5 787 £ 11.2 404 * 39
=25 hut <30 98.6 + 0.8 84.4 + 13.2 394 £ 25
=30 but <35 98.6 = 0.5 90.0 + 15.5 384 + 34
=35 98.5 + 0.6 90.0 = 11.6 39.3 + 2.2

BMI <25, normal; =25 but <30, obesity level 1; =30 but <35, obesity
level 2; > 35, obesity level 3

Table 3 TOSCA 500™ data by AHI groups.

AHI (/min) Sp0; (%) PR (/min) PtcCO; (Torr)
<5 99.3 £ 0.6 743 £ 2.3 42.0 = 3.5
=>5but <15 98.5 £ 2.2 80.0 + 13.2 38.7 £ 29
=15 but <30 98.7 £ 0.7 79.5 £ 13.1 40.5 = 3.3
=30 98.7 £ 0.7 849 + 12,5 39.8 + 3.6

AHI <5, normal; =5 but <15, mild; >15 but <30, moderate; > 30, severe
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Fig. 2 Correlations between BMI and PtcCO; and between AHI and PtcCO; and between
ESS and PtcCO, and between 3% ODI and PtcCO..
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Fig. 3 Correlations between %FEV1.0 and PtcCO; and between %FVC and PtcCO..
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ABSTRACT

The Utility of Measurement of Partial Pressure of
Arterial Transcutaneous Carbon Dioxide Monitoring in
Sleep Apnea Syndrome

Keisuke AITA, Kennosuke KADONO, *
Risa SHIRAGAMI, Takesi TANAKA,
Masaaki HAGIYA and Toshiaki HOMMA

Division of Respiratory Diseases,
Third Department of Internal Medicine,
Teikyo University Chiba Medical Center

* Moriya Sleep Clinic

Background: Sleep apnea syndrome (SAS) is accom-
panied by decreased alveolar ventilation due to upper
airway stenosis and obstruction during sleep. This in
turn induces a combination of hypoxemia and hypercap-
nia, a state in which the arterial partial pressure of car-
bon dioxide can be used as a key index for ascertaining
patient condition and clinical course under treatment.
Patients with SAS are also suspected to exhibit alveolar
hypoventilation when awake. To thoroughly evaluate
patients in an awake state at SAS diagnosis or at the
start of treatment, we non-invasively measured the arte-

rial partial pressure of carbon dioxide and investigated
the usefulness of this approach.

Methods: Using the TOSCA 500™ a device for mea-
surement of partial pressure of arterial transcutaneous
carbon dioxide (PtcCO,), we determined PtcCO. and
investigated its correlation with the severity of SAS on
initial examination in an awake state.

Results: PtcCO; correlated weakly but non-signif-
icantly with severity and BMI, and was maintained
within normal range even in severe cases.

Conclusion: Severe SAS patients keep PtcCO, within
normal range.
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