Comparison of Recovery Characteristics of Sevoflurane
and Halothane in Children Undergoing
Adenotonsillectomy

Ahmad Sbaihat,*! Emil Batarseh ?

Abstract

Objective: To compare recovery characteristics of sevoflurane and halothane anaesthesia in children.
Patients and Methods: A total of 80 children aged 3-8 years presenting for elective
adenotonsillectomy. Children divided into two groups: Group I: In which received sevoflurane
anaesthesia. Group I1: In which received halothane anaesthesia.

Results: The mean time of emergence and time of interaction after surgery was significantly shorter in
group | than group I1. The time taken to be ready for discharge from recovery room to the ward was also
significantly shorter in group I than group II.

Conclusion: Recovery is significantly faster with sevoflurane than with halothane anaesthesia.
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Introduction One of the biggest advantages of sevoflurane is
its pleasant, nonirritating odour that makes it
more acceptable to children *° with a low airway

irritability for inhalational induction.

Sevoflurane is a volatile ether inhalational
anaesthetic. It received Food and Drug
Administration (FDA) and Committee on Safety

of Medicines (CSM) approval in 1995. ! But it
has been used in Japan for patients since 1990. *
Sevoflurane produces rapid induction of
anaesthesia * and it has a number of properties
that make it potentially suitable as a volatile
anaesthetic agent for paediatric patients.

It has much lower blood solubility > with the
potential for more rapid onset and offset of
anaesthesia. It has low blood: gas partition
coefficient. °
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Sevoflurane has a low arrhythmogenicity and
limited cardiovascular depression. *

Halothane, an alkane, usually provides a smooth
inhalation induction in children. The major
disadvantages of halothane are myocardial
depression, a propensity toward cardiac
arrhythmias  and  significant  degree  of
metabolism.
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The aim of our present study was to compare the
recovery characteristics of sevoflurane and
halothane anaesthesia in children, and to assess
whether sevoflurane offers clinical advantages
compared to halothane.

Materials and Methods

Eighty children aged between 3 and 8 years were
scheduled to undergo adenotonsillectomy under
general anaesthesia to receive inhalational
induction with either sevoflurane or halothane,
without pre medication.

Children included in the study had no previous
medical problems including cardiac, respiratory,
renal, hepatic, or central nervous system disease.

Patients were randomly assigned to receive either
sevoflurane anaesthesia (group 1) or halothane
anaesthesia (group I1).

In the operating room, using a breathing circuit,
induction of anaesthesia was initiated by mask
using nitrous oxide 4L /min., and oxygen
4L/min, concentrations of halothane and
sevoflurane  were steadily increased, in
increments of 0.5-1% for halothane up to 2%, or
1.5- 2% for sevoflurane up to 4%.

As soon as consciousness was lost, tracheal
intubations  was  performed under deep
anaesthesia for all patients.

All patients received diclofenac 0.5-1 mg/kg per
rectum soon after induction.

The inspired concentration of vapour was kept
constant. All the inhalational agents were
discontinued after adenotonsillectomy had been
completed and haemostasis was secured by the
surgeon. Then 100% oxygen was delivered to the
patient.

The children were extubated when the gag reflex
had returned and were breathing adequately.

Vital signs were recorded preoperatively, at
induction and then at frequent intervals during
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maintenance, emergence, and in
operative recovery period.

the post

In the recovery room, all patients were given
oxygen via simple plastic face mask.

The following times were recorded:

1. Total time of anaesthesia: from start of
induction to end of surgery.

2. Emergence time: time from the end of
inhalation anaesthetic to the time the patient
moved or responded to non painful stimuli.

3. Interaction (orientation) time: the time from
the end of inhalation anaesthetic until the
patient was able to spontaneously open eyes
and interact with others.

4. Time of discharge from recovery area: the
time from the end of inhalation anaesthetic to
the time the patient was eligible for recovery
room discharge.

All observations were recorded by a trained
observer and had been present during the
induction.

Results

The 80 children in the study were equally divided
into two groups; there were no demographic
differences between the two groups for age, sex
or weight (Table 1). The mean total anaesthetic
time was similar in both groups, 41.8 min. in
group I and 39.5 min. in group II.

Table (1): Distribution of age, body weight and
gender in both groups.

Group |l Group Il P

(n=40) (n=40) value
Mean age (years) 5.3 5.4 0.811
Sex-n (%) male 26 (65%) 22 (55%) 0.247
Female 14 (35%) 18 (45%)
Mean weight 194 19.6 0.813

The emergence time, interaction time and time of
discharge from recovery were shorter in group |
table (2), and associated with statistically
significant rapid recovery in group | than group
.
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Table (2): Recovery times in both groups.
Mean recovery times Group | Group Il P value

Mean emergence time (min) 7.6 11.8 0.000

(S.D) 0.6 0.7 '
Mean interaction time (min) 14.4 26.1 0.000

(S.D) 11 0.9 '
Mean time of discharge from recovery (min) 21.1 35.9 0.000

(S.D) 1.3 1.0 '

Pain scores in recovery did not differ between the
two groups, that there was no post-operative
analgesic requirements in any of both groups.

The incidence of post-operative nausea and
vomiting was lower in group I, two children in
group | and 8 children in group Il had nausea in
the recovery room.

Six children, all in group Il, vomited during
recovery.

In the first 24 hours post-operative, seven
children complained of nausea and three of them
vomited from group I, while twelve children who
felt nausea also vomited.

Vital signs during recovery remain stable in both
groups (Heart rate remains 90-120 beat/ min. and
respiratory rate 20-40/ min).

Neither  laryngospasm nor  bronchospasm
occurred in any patient of both groups. Table (3).

Table (3): Complications of anaesthesia in recovery in children in both groups.

Complications Group | Group 11

-In the recovery room
Shivering 3 2
Nausea 2 8
Vomiting 0 6
Laryngospasm 0 0
Bronchospasm 0 0

-In the ward

Shivering 2 2
Nausea 7 12
Vomiting 3 12
Laryngospasm 0 0
Bronchospasm 0 0
Discussion

Sevoflurane is a smooth, safe and efficacious
drug for inhaled induction and maintenance of
anaesthesia. It is effective as halothane in
providing smooth and rapid induction of
anaesthesia, haemodynamic tolerance is better if
compared to halothane. ®

Some studies have reported no differences in
incidence of post-operative excitation and the
time to discharge home after an outpatient
paediatric surgeries between using sevoflurane
and halothane. ° While other studies reported that
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with sevoflurane, the time of agitation and
recovery was significantly shorter. " ** ** Our
findings in the present study supports the results
of other authors, %" that with sevoflurane the
time to awaken was faster, than with halothane
and has more rapid recovery. The lower blood
gas solubility of sevoflurane is probably the
major factor to account for the rapid recovery.

However, all children in our study receive
diclofenac analgesia pre operatively, all of them
in both groups had the same severity of pain and
discomfort post-operative.
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As in previous studies, the incidence of nausea
and vomiting in recovery room and in the first 24
hours were greater in those children who
received halothane. Otherwise, the frequency and
severity of side effects were similar in both who
receive either sevoflurane or halothane.

In Summary, we found sevoflurane to be a
suitable alternative to halothane in children for
adenotonsillectomy,  that  recovery  with
sevoflurane is faster than those with halothane. In
addition, the incidence of nausea and vomiting
post operative are significantly lower in children
who receive sevoflurane.

Conclusion

Sevoflurane provides a faster anaesthetic
emergence and recovery than halothane.
Although there were no major complications in
both groups, the incidence of side effects in
recovery is less with sevoflurane than halothane.

This suggests that sevoflurane is a useful
substitute for halothane in paediatric patients.

References

1.Sury MRJ, Black A, Hemington L, Howard R,
Hatch DJ and Mackersie A. A comparison of the
recovery characteristics of sevoflurane and
halothane in children. Anaesthesia, 1996; 51: 543-
546.

2.Sanford L, Lapin, Steve M, Auden L, Jan
Goldsmith and Ann- Marie Reynolds. Effects of
sevoflurane anaesthesia on recovery in children: a
comparison with halothane. Paediatric Anaesthesia
1999; 9: 299- 304.

273

3.Michalek A- Sauberer, Wildling E, Pusch F and
Semsorth M. Sevoflurane anaesthesia in paediatric
patients: better than halothane? European Journal of
Anaesthesiology 1998; 15: 280- 286.

4.Walker SM, Haugen RD, Richards A. A comparison
of sevoflurane with halothane for paediatric day
case surgery. Anaesthesia and intensive care 1997,
25: 643- 649.

5.Kataria B, Epstein R, Baily A et al.: A comparison
of sevoflurane to halothane in paediatric surgical
patients: results of a multicentre international study,
paediatric Anaesthesia 1996; 6: 283-292.

6. Arifin SA, Whyte JA, Malins AF and Cooper GM.
Comparison of induction and recovery between
sevoflurane and halothane supplementation of
anaesthesia in children undergoing outpatient dental
extractions. British Journal of Anaesthesia 1997; 78:
157-159.

7.Cravero J, Surgenor S and Whalen K. Emergence
agitation in paediatric patients after sevoflurane
anaesthesia and no surgery: a comparison with
halothane. Paediatric Anaesthesia 2000; 10: 419-
424,

8.Batra YK, Mahajan R, Banglia SK, Chari P, and
Rao KL. A comparison of halothane and
sevoflurane for bronchoscopic removal of foreign
bodices in children. Ann Card. Anaesthesia 2004; 7:
137-143.

9.Hallen J, Rawa N. and Gupta A. Post operative
recovery following outpatient pediatric
myringotomy: a comparison between sevoflurane
and halothane. Journal of clinical Anaesthesia 2001,
13: 161-166.

10.Rieger A, Schroter G, Philippi W, Hass | and
Eyrich K. A comparison of sevoflurane with
halothane in outpatient adenotomy in children with
mild upper respiratory tract infections. Journal of
clinical Anaesthesia 1996; 8: 188-197.

11. Greenspun JC, Hannallah RS, Welborn LG and
Norden JM. Comparison of sevoflurane and
halothane anaesthesia in children undergoing
outpatient ear, nose and throat surgery. Journal of
Clinical Anaesthesia 1995; 7: 398-402.

J Med J 2010; September: Vol. 44(3) httpdar.ju.edu.jojmj



Comparison of Recovery Characteristics of Sevoflurane and Halothane... Ahmad Sbaihat and Emil
Batarseh.

JULY s i g\gllg sl glandd olas¥) B5lanus! yailuas &ylds

2 doyllay J.,»Tl T ESA (VeS|
dda)t Ozl (Gilaitly o) 3,515 —2 <03, (Oles (ASUad) Bkl Sledsdl (8 ity 03Y19 LY 815 —1
0331 Obs (ASd)
sk
WY e 5 Iy slbgind) plas¥I Sslainl aflast @lie I dwl, )l C3ag :m
il Jlasel Sbles (b i ) o Gl 80) Sipie 8-3 i ealas ol JUBY il ods oyl 2 g
JULYI il B gamadl . pasil) yglisien o pisnal ol JULYI 1 JoW) A8 gemadl tieget ) wgar L lalidly
il oIl Wb sl )
iegestl sl ga L LoV aesadt) 3 JUBYI e il (ool Jolid) gl 3y i)l Blnin sl 3 i)
bV Aega B 3 JULYI wie Dgmle iy il alaiY 88 e mgpdl il Jalall 0 Banndl 340 O usm
2o 3 I sl wie ppshisden I plsiial Bamle Sty gl el Sslanal doMsd)

it (JULYY Gslazal (s ¢ yelbgin dAIAN LIS

274 J Med J 2010; September: Vol. 44(3) httpdar.ju.edu.jojmj





