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Observation about Uptake Pharmacokinetics and Validity of Sevoflurane
with Two Vaporizer Settings in Minimal Flow Anesthesia
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The Sixth Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract; [Objective] To compare the uptake pharmacokinetics and validity of sevoflurane in minimal flow anesthesia with
vaporizer settings of 8% and 6%. [Method] Forty patients arranged to accept gastrointestinal surgery under general anesthesia via
tracheal intubation with ASA I -1l and aged from 20-60 years were randomized into 2 groups with the delivered settings of
sevoflurane vaporizer of 8% (group 1) and 6% (group 2) , each group had 20 patients. After tracheal intubation, fresh gas flow
was adjusted to 0.5 L/min and maintained at this level. Sevoflurane was started with the setting of 8% (group 1) and 6% (group
2). EtCO, was maintained at 30-40 mmHg and FiO, was above 95%. The vital sign, inspired concentration (Fi), alveolar
concentration (Fa, indicated as end expiratory concentration), minimal alveolar concentration (MAC) of sevoflurane and bispectral
index were recorded every 2 minutes until the end expiratory concentration of sevoflurane reached 1.3MAC (2.6%). [Result] Ten
minutes after the vaporizer turned on, Fi and Fa of group 1 reached (2.82 + 0.21)% and (2.14 + 0.20)%, and those of group 2
reached (1.92 £ 0.17)% and (1.45 + 0.18)%. Fi/Fd and Fa/Fd show no difference between both groups in 2 minutes and 4
minutes (P > 0.05) while those in group 1 were higher than in group 2 in 6, 8, and 10 minutes statistically (P < 0.05). At the
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end of uptake period Fi/Fd and Fa/Fd in group 2 were higher than in group 1 statistically (P < 0.05). The time of Fa reached
1.3MAC in group 1 was (13.61 + 2.12) min, significantly quicker than group 2 (27.89 + 7.62) min (P < 0.001). [Conclusion]

During minimal flow anesthesia, sevoflurane concentration in the airway can promptly reach 1.3 MAC when the vaporizer was set at

8 %, and the BIS value, as well as the cardiovascular stability were right for clinical usage. While the vaporizer setting of 6 %

cannot reach the clinical demands satisfactorily.
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Table 1 Demographic features of the two groups

Group Gl G2
Age/years 48.33 +11.68 46.06 = 10.98
Height/cm 162.67 + 8.23 166.50 +7.11
Weight/kg 55.97 +6.18 57.00 + 10.62
BMI 21.22 £2.46 20.43 +£2.65
ASACT /) 8/12 9/11

BMI: Body Mass Index; ¢ test was used to compare the Age,
Height, Weight and BMI. There were no significant differences in
them between the two groups (P > 0.05). Chi square test was used
to compare the ASA scores, and there was no difference between the

two groups (P > 0.05).
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Fig.1 Variation of HR and MBP of two groups in uptake period

¢ test was used to compare the HR (heart rate) and the MBP (mean blood pressure), and there were no significant differences in them at the

measuring time points between the two groups (P > 0.05).
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Table 2 Fi and Fa of sevoflurane in uptake period (x+s)
The End of
Group 2 min 4 min 6 min 8 min 10 min

Uptake period

Fi(%) Gl 0.90 £ 0.12" 1.47 £0.16" 2.01£0.19" 2.43 £0.22" 2.82+0.21" 3.35+0.15"
G2 0.66 £0.11" 1.03 £0.12" 1.37 £0.14" 1.66 £ 0.19" 1.92 £0.17" 3.18£0.12"

Fa(%) Gl 0.61 £ 0.08" 1.03 £0.13" 1.44 £0.15" 1.80 £0.18" 2.14 £0.20" 2.63 +0.07

G2 0.42 £0.08" 0.69 +0.11" 0.96 +0.11" 1.20 £ 0.16" 1.45+0.18" 2.61 +£0.03

1) P<0.05, Gl vs G2. ¢ test was used to compare the Fi and Fa value of sevoflurane,and there were significant differences in them at the

measuring time points between the two groups. Fi and Fa value of G1 are higher than those of G2.
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Fig.2 Variation of Fi/Fa of two groups in uptake period
t test was used to compare the ratio of Fi/Fd of sevoflurane.
There were no significant differences in them at 2 min and 4 min
(P> 0.05), while significant differences in them at 6 min, 8 min,

10 min and the end of uptake period (P < 0.05) between the two
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Fig.4 Variation of MAC of two groups in uptake period
t test was used to compare the MAC (minimal alveolar
concentration)  value of sevoflurane,and there were significant
differences in them at 2 min, 4 min, 6 min, 8 min, 10 min. MAC

of G1 were higher than those of G2 at measuring time points before

it reached 1.3 MAC (P < 0.05).
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Fig.3 Variation of Fa/Fd of two groups in uptake
period
t test was used to compare the ratio of Fa/Fd of sevoflurane.
There were no significant differences in them at 2 min and 4 min (P
> 0.05), while significant differences in them at 6 min, 8 min, 10
min and the end of uptake period (P < 0.05) between the two

groups.
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Table 3 Variation of BIS scores of the two groups (x£5s)
Pre- After The end of
Group 2 min 6 min 8 min 10 min
operation induction uptake period
Gl 97.3 + 0.7 63.7£7.9 65.7 £ 9.8 62.4 £ 139 548 +11.5 50.0 8.1 452 +7.8 385+9.6

G2 95.7 + 2.4 62.8 = 12.1 61.9 + 12.8  62.0 £ 10.7 59.5+10.8 563 +11.6 51.1+99 352+5.6

t test was used to compare the BIS (Bispectral index) value and there were no significant differences in them at the measuring time points

between the two groups (P > 0.05).
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