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Effects of Normocapneic Preoxygenation and Air Breathing during Vital Capacity Inhalation Induction with

Sevoflurane on the Ventilation

Bon Nyeo Koo, M.D."”, Hae Keum Kil, M.D."?, Won Oak Kim, M.D."” and Duk Hee Jeon, M.D.!
'Department of Anesthesiology and Pain Medicine and *Anesthesia and Pain Research Institute, Yonsei University College of Medicine, Seoul, Korea

Background: Sevoflurane has been used to provide an inhaled induction by using a vital capacity breath, which is fast and

has few side effects. We compared the clinical effects of a vital capacity inhalation induction (VCII) with sevoflurane in patients

of preoxygenation or air-breathing before anesthetic induction.

Methods: After IRB approval, patients were randomly assigned to receive preoxygenation (O, group, 70 patients) or air breathing
(Air group, 70 patients) via SIBI (Single Breath Induction) connector ™ before VCII with 8% sevoflurane in 75% N,O/O, from
primed circuit. The clinical characteristics were compared between two groups in respect to prolongation of breath holding after

loss of consciousness (response to verbal command) and side effects (airway, hemodynamic, motor) during VCIIL
Results: O, group showed lower incidence (60.0% vs. 87.1%, P < 0.05) and shorter duration (27.1 s vs. 36.4 s, P < 0.05)
in prolongation of breath holding than Air group. Otherwise, there were no significant differences in clinical effects between two

groups.

Conclusions: We found that preoxygenation reduces the incidence and duration of prolongation of breath holding during VCII
with sevoflurane compared with air-ventilation before VCII. We suggest that the prolongation of breath holding might be related

to Hering-Breuer response to maximal lung inflation during VCIL

(Korean J Anesthesiol 2004; 47: 167~ 73)

Key Words: apnea, breath holding, preoxygenation, sevoflurane, vital capacity inhalation induction.
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Table 1. Demographic Data of the Patients

Group Air (n = 70) 0 (n = 70)
Sex (M/F) 43/27 34/36
Age (yr) 36.7 = 13.1 39.0 £ 12.8
Body weight (kg) 63.1 £ 10.1 64.8 £ 12.6
Height (cm) 1669 + 8.2 1655 +

The values are mean + SD except sex. Air: a group of pre-respiration
with air before induction, O,: a group of pre-oxygenation before
induction.
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Fig. 1. SIBI connector™ (Ventitech,
inc., Canada) has a bi-directional valve
to which the one side is connected
with modified Jackson Lee’s circuit to
wall O, or compressed air, and the
other side is connected with the circuit
of the ventilator.
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Table 2. Clinical Characteristics during Vital Capacity Inhalation Induction

Group Air (n = 70) 0, (n = 70)
Prolonged breath holding 61 (87.1%) 42 (60%)*
Duration (s) 364 = 17.0 27.1 = 11.1%
Intubation time (s) 1959 + 20.0 190.8 = 15.0
LOC time (s) 342 + 11.1 36.6 £ 9.9

The values are mean * SD except breath holding. Duration of
prolonged breath holding is the time from the start of breath holding
to return self respiration followed breath holding. Intubation time is
the time to the endotracheal intubation from the loss of conciousness. LOC
time is the time to the loss of consciousness from the start of vital capacity
breathing. Air: a group of pre-respiration with air before induction, Oy: a
group of pre-oxygenation before induction. *P < 0.05 vs. Air.
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Fig. 2. The change of mean arterial pressure and heart rate during vital capacity inhalation induction, between air group and O, group. X axis
means the time; Baseline: before induction, 1, 2, 3: minutes after loss of consciousness, intubation: the time on the intubation. The dark circle
(@, Air) means respiration with air before vital capacity inhalation induction group, and the open circle (O, O,) means respiration with O, before

vital capacity inhalation induction group. *P < 0.05 vs. Air.
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Table 3. Complication during Vital Capacity Inhalation Induction

Group Air (n = 70) 02 (n = 70)
Hypotension 16 (22.9%) 24 (34.3%)
Tachycardia 7 (10%) 6 (8.6%)
Tachypnea 20 (28.6%) 16 (22.9%)
Jerking 2 5
Jaw rigidity 2 1
Expiratory stridor 5 3
Hyperdynamic response 11 (15.7%) 10 (14.3%)

The values are the numbers of patients. There are no significant
differences between two groups. Hypotension means the decrease of
blood presste less than 30% of the values before induction. Tachycardia
means heart rates more than 100 bpm without hypertension or the
increase of heart rates more than 30% of the values before induction.
Tachypnea means respiratory rates more than 25/min. Hyperdynamic
response means the increase of mean arterial pressure and heart rate
more than 30% of the values before induction. Air: a group of
pre-respiration with air before induction, O,: a group of pre-oxy-
genation before induction.
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Fig. 3. The changes of mean arterial pressure and heart rate during vital capacity inhalation induction in non-hyperdynamic response group and
hyperdynamic response group. X axis means the time; Baseline: before induction, 1, 2, 3: minutes after loss of consciousness, intubation: the
time on the intubation. The dark circle (@) means Non-Hyperdynamic Response group, and the open circle (O) means Hyperdynamic Response
group. Hyperdynamic response means the increase of mean arterial pressure and heart rate more than 30% of the values before induction.

*P < 0.05 vs. Non-HD.
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