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Abstract 
Background : Priming the circuit for an application of inhalation agent depends on the time 

taken. the fresh gas flow (FGF) rate, the concentration setting of the agent on the vaporizer, and the 
priming technique. Based on previous studies, the priming time for a desirable concentration of 
sevollurane varied between 30 seconds and 5 minutes. Remarkably, although the cost of priming with 
sevollurane was lowest at 30 seconds, concentrations in the circuit were not clearly stated. The aim of 
this study was to test the success (and cost) of a 30-second priming technique to achieve a 4.5 per cent 
sevotlurane concentration in the circle circuit. 

Method : Analyses were done on 20 samplings. Each time the adjustable pressure-limiting 
(APL) valve on the assembly was closed, the 2-liter reservoir bag emptied and the patient end occluded. 
For 30 seconds. the circuit was filled with oxygen (8 L·min· 1

) and 8 per cent sevotlurane. The pressure 
in the circuit was kept constant at I 0 mbar by partially releasing the excess gas at the patient end. 
After 30 seconds, the sevotlurane concentration at the patient end of the circuit was analyzed and the 
highest concentration recorded. The cost of the sevollurane used was then calculated. 

Results : The sevollurane concentration in all of the samples was more than 4.5 per cent 
(mean 6.40%; SD 0.30%). The average amount of liquid sevotlurane used was 1.8 ml at a cost of 42.30 
baht (0.9 US$). 

Conclusion : A 30-second priming technique was sufficient to achieve the required concen­
tration of sevollurane in the circle circuit thus reducing costs for gaseous induction. 
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Gaseous induction of anesthesia in adult 
patients is an alternative to intravenous induction. 
Sevotlurane is a volatile anesthetic agent with low 
blood-gas solubility and lack of a pungent odor. Since 
its introduction there has been widespread interest 
in administering techniques. Examples of recently 
described induction techniques include single vital 
capacity inhalation inductionO ,2), three sequential 
vital c"pacity breaths(3), and tidal breathing tech­
nique(4,5). 

Gaseous induction is a two-stage procedure: 
priming - an application of a high concentration of 
sevoflurane into the circuit - followed by inhalation 
of the gas mixture by the patient. The concentration 
of sevoflurane in the circuit depends on the time used, 
the FGF rate, the concentration settings of sevoflurane 
on the vaporizer and the priming techniques used. 
Previous studies confirmed that a sevoflurane con­
centration of at least 4.5 per cent in the circuit was 
sufficient for gaseous induction(4,6) and increasing 
the concentration over 6 per cent did not markedly 
shorten induction(6). The shortest priming time 
reported for sevoflurane was 30 seconds (range, be­
tween 30 to 45 seconds(3,7-9) and 3 to 5 minutes 
(1,10,11)). Remarkably, although the priming time 
was a major cost factor, its concentration in the circuit 
was not clearly stated. The authors' aim was to test 
the concentration (and cost) of sevoflurane in a circle 
circuit using a 30-second priming technique. 

METHOD 
Study design· 

Experimental, descriptive study. 

Sample size 
The authors postulated that a 4.5 per cent 

concentration of sevoflurane would be achieved after 
30 seconds of priming. Based on pilot studies, the 
prediction of success according to the hypothesis 
approached 95 per cent. At the 0.05 level of signi­
ficance and an acceptable error of 10 per cent, 20 
samplings wot•ld be needed to confirm the hypothesis. 

Priming technique 
A standard circle anesthetic circuit with C02 

absorber was assembled by closing the adjustable 
pressure-limiting (APL) valve, emptying the 2-liter 
reservoir bag connected with corrugated tube and 
occluding the patient end (an elbow connector) with 
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the thumb. A flowmeter, vaporizer and gas monitor 
were calibrated. For 30 seconds, the circuit was then 
filled with oxygen (8 L·min-1) and 8 per cent sevo­
flurane (Dragerwerk AG vaporizer) resulting in a fully 
inflated reservoir. In order to keep the pressure in 
the circuit constantly at 10 mbar (approximately 10 
cmH20) by using the AP monitor of the anesthesia 
machine (Sulla 808V: Drager), the excess gas was 
partially released at the patient end of the circuit. 
After the 30 seconds, the circuit was re-blocked and 
the concentration of sevoflurane at the patient end 
was analyzed by an infrared gas analyzer (Agilent gas 
monitor: Omnicare; a real time monitor with gas 
sampling at 120 ml/min) and the highest concentra­
tion recorded. A concentration of more than 4.5 per 
cent was considered successful. Results were pre­
sented as the mean ± standard deviation and the per­
centage of success. The liquid sevoflurane priming 
and cost were calculated using Dion's formula: 
PFTMC/2412d where P =%gas concentration, F = 
fresh gas flow (Limin), T =time (min), M =molecular 
weight (200 g), C = cost/ml (24 baht/ml), and d = 
density ( 1.505 g/ml). The calculation was based on a 
FGF of 8 L·min-1 and 8 per cent sevotlurane for 30 
seconds(3,12). 

RESULTS 
Twenty samplings were analyzed and 100 

per cent had a sevoflurane concentration greater than 
4.5 per cent (range, between 5.90 and 6.95%; mean 
6.40%; SD 0.30%). The average amount of liquid 
sevotlurane used was 1.8 ml at a cost of 42.30 baht 
(0.9US$). 

DISCUSSION 
The mean (6.40%) sevotlurane concentra­

tion in the present study was high enough for gaseous 
induction. Muzi et al(3) primed the circuit for 30 
seconds with FGF 6 L·min-1 and reported the inspired 
sevoflurane concentration, the first reading on the 
monitor after placing the face mask on the patient, 
was about 8 per cent. Since their study measured the 
concentration at 30-second intervals, the first read­
ing on the monitor after the 30-second priming meant 
approximately one minute had elapsed since priming 
began. Consequently, the sevotlurane concentration 
in the circuit at the end of the 30-second priming 
should be less than 8 per cent. Philip(9) used a 45-
second priming technique and claimed that the sevo-
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flurane concentration in the inspired-limb was more 
than 6 per cent, a concentration similar to the present 
study though the priming time was 15 seconds longer. 
In fact, the authors' priming technique differed from 
the two previous studies, in that: 

1. The circuit was sealed by closing the APL 
valve and occluding the patient end. This technique 
trapped a high concentration of sevoflurane gas in 
the circuit; resulting in the reservoir bag being fully 
inflated. In previous studies(3), the open APL valve 
allowed gas to escape. When short-priming, the APL 
valve should be closed to save gas; only opening it 
before placing the mask on the patient's face. 

2. The excess gas was only partially released 
at the patient end, allowing the trapped gas with a 
high concentration of sevoflurane in the reservoir bag 
to move into the inspired limb of the circuit. In the fill­
empty technique(9), gas was lost from the reservoir 
bag during the empty phase so that at least 15 seconds 
was needed to refill the bag. Since the patient end of 
the circuit was occluded during priming with the fill­
empty technique, the concentration of sevoflurane in 
the inspired-limb increased slowly. 

3. In a previous study using the circle circuit, 
a 2-liter reservoir bag was large enough for gaseous 
induction03). With a short priming time, both the bag 
size and the FGF rate may affect the concentration 

of sevoflurane in the circuit. The authors used a FGF 
rate of 8 L·min-1 and 8 per cent sevoflurane (compare 
Philip)C9). Therefore, the priming time required to 
adequately fill the circle circuit with a total volume 
of about 4 liters (include anesthetic circuit, C02 
absorber, 2-liter reservoir bag with corrugated tube) 
was 30 seconds. 

The amount of liquid sevoflurane for prim­
ing used in the present study was 1.8 ml, at a cost of 
42.30 baht (0.9 US$). The cost of sevoflurane would 
be lower if the FGF rate were reduced to 6 L·min-1. 
BakerC8) used an FGF rate of 6 L·min-1 for 45 
seconds, which cost £1.05 of sevoflurane. Since the 
induction time reported in m·any studies( 14, 15) counted 
time from 'starting prime' to a loss of consciousness, 
the main cost of priming the circuit hardly differed. 

In conclusion, a 30-second priming tech­
nique was demonstrably sufficient for achieving the 
required induction concentration of sevoflurane and 
it reduced the cost of gaseous induction. The clinical 
parameters used should be further explored. 
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