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Does End-tidal PCO; Reflect Adequately Arterial PCO;
during One-lung Ventilation for Thoracoscopy ?

Jong Seok Lee, M.D., Jeong Uk Han, M.D., Cheung Soo Shin, M.D. and Kwang Ho Lim, M.D.

Depatment of Anesthesiology, Yonsei University College of Medicine, Seoul, Korea

Background: Maintenance of normal arterial carbon dioxide tension(PaCOs) is not generally a problem
if the same tidal volume can be maintained when changing from two-lung(TLV) to one-lung
ventilation(OLV). However, there have been a few studies on the use of capnography in monitoring
the adequacy of ventilation during one-lung anesthesia. We have therefore studied how closely end-tidal
PCOL(PETCO:) values reflect changes in PaCO: in patients undergoing thoracoscopic sympathectomy
during TLV and after transition to OLV.

Methods: We have measured arterial oxygen tension(Pa0O-), PaCO> PETCO-, and (PaCO.—PETCOx)
in 24 adult, either sex, patients by infra-red spectrometry. They were measured after induction of
anesthesia, in supine position(TLVs,), after a lateral decubitus position(TL Vi), at 15 minutes after left
OLV(OLVL.), after right OLV(OLVy,), and at 10 minutes in the supine position re-positioned at the end
of the operation(TL V). Data were analyzed with a one-way analysis of variance with repeated measures
followed by multiple comparision. The correlation between PaCO; and PETCO; were tested using linear
regression.

Results: PaCO: did not significantly change, whereas PETCO significantly decreased at OLVy,, OLVy,
compared with TLV,,, value (OLVy,, 29.7 mmHg OLVg,, 30.5 mmHg and TLVg,, 33.6 mmHg; P< 0.05).
Compared with TLV,,p(0.2 mmHg), (PaCO;—-PETCO,) significantly increased at OLVy,, OLVpg,
TLVp(3.7 mmHg, 2.3 mmHg, 3.5 mmHg). The correlation between PaCO. and PETCO: in these series
is consistent. (r>0.65, P<0.0006)

Conclusions: In the patients undergoing thoracoscopic sympathectomy with TLV or OLV in the lateral
decubitus position, PETCO is a reliable estimate of the PaCO. However, when the operative time is
prolonged the arterial PCO> may be more reliable than PETCO.. (Korean J Anesthesiol 1996; 31: 466 ~
471)

Key Words: Monitoring: blood gas; capnography; carbon dioxide. Surgery: thracoscopy. Ventilation:
one-lung.
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Table 1. Ventilatory and Cardiovascular Variables (n=24)

Measurement PaO; PaCO- PerCO: P(a-g1)CO: H.R. MAP
TLVayp 535+ 111.7 33.6%3.7 33.6%3 02+26 105 £15.5 82+11.2
TLVia 564 +69.4 322433 31.0%35 1.5+22 93.5t11.77 82+ 85
OLVy, 270+92.1%5¢ 329+42 20.7t4.4 3.7£29 97.5+12.5 84+ 10.4
OLVg 290 +76.4*"¢ 32.9+42 30.5+3.3" 23+29° 95 + 977 84+ 97
TLVep 5051777 34.7+4.3 31.0+35 3.5+3.4° 90+ 11.7 79+ 7.5

All values are expressed as mean+SD. <0.05:avs TLVy, bvs TLV), & c vs TLV,,, in the same column. PaOs,
arterial Oz tension, mmHg. PaCO,, arterial CO: tension, Pe1CO», end-tidal CO: tnesion, P(a.£1)COs, difference of arterial
and end-tidal CO: tension. HR, heart rate ; MAP, mean arterial pressure. TLVj,, : two lung ventilation after induction

TLVi @ two lung ventilation in lateral position, OLVy, : dependent one lung ventilation, OLVg, : Rt. dependent one
TLVep: two lungs ventilation after operation.
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Fig. 1. Correlation between PaCO. and PETCO: by linear regression. All correlation are significant(P<0.0006). Cor-
relation coefficients range from 0.65 to 0.77. TLV,,, TLV., OLVy, OLVg and TLV,., are same as in tablel.
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