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Abstract:
Introduction: Children are habitually frightened and
become combative during the induction of anesthesia. It
is challenging for pediatric anesthesiologists to minimize
psychological upset by reducing scaring environment of
operating room and to facilitate a smooth induction of
anesthesia. Use of force to handle severely anxious and
scared children may lead to postoperative behavioral
problems.
Purpose: There is an immense need to develop a simple
device to ensure mask free and stress-less induction for
children. Sleep Inducing Balloon is the mask-free and
stress-less anesthesia delivery system designed for
children which is not only fulfilling the criteria of ideal
breathing system but also replaces anxiety with
amusement and fear with fun!
Methods: A study was conducted among 100 children
between 6 months to 7 years of age, during the period of
Apr 2018 to Dec 2018 to find out the induction time of
Sleep Inducing Balloon who were scheduled for elective
short surgical procedure under general anaesthesia
having ASA grading I and II. While doing so, children
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receive constant gas mixture of 5L oxygen mixed with 5%
sevoflurane till fall asleep.
Results: A total 100 patients were included in this study to
record induction time, heart rate and oxygen saturation to
validate the function of Sleep Inducing Balloon. Mean
age of the children was 3.50±1.04 years, mean weight was
10.7±3.24 Kgs and mean heart rate was 120±8.3/min.
Most of the children had ASA grade-I (96%) and oxygen
saturation was 99%. Induction time was 60-80 seconds in
26% patients, and 81-100 seconds in 45% of the children.
In 24% children the induction time was 101-120 seconds,
5% children took more than two minutes for induction.
There was no failure and adverse events were easy to
manage.
Conclusion: Mask free sleep inducing balloon is a safe
and successful way of anesthetic induction in pediatric
patients. The procedure ensures a stress-free peaceful
event in frightened children.
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reinforcement to handle severely anxious and scared
children may lead to postoperative behavioral
problems. So, there is an immense need to develop a
simple device to ensure the mask free and stress-less
induction for children. [1, 2, 3]
When selecting breathing system for children
account must be taken of the respiratory
physiological, anatomical and mechanical factors
involved. Breathing systems for small children
should
ideally
be
(1)
have
minimal
functional/apparatus dead space (2) be either
valveless or fitted with very low resistance valves (3)
have small internal gas volumes and (4) be
constructed in such a way as to minimize gas
turbulence & flow resistance. [4, 5]
Children don’t like needles. Traditionally children
have gone under anesthesia by breathing anesthesia
gases through an anesthesia mask. But the mask feels
suffocating and the gases smell bad. Most of the
children express tremendous anxiety and they try
their best to resist this antiquated technique
physically and verbally. In response, the operating
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theatre staffs need to hold the child tight till
completion of induction.
Sleep Inducing Balloon is the mask-free and
stress-less anesthesia delivery system designed for
children which is not only fulfilling the criteria of
ideal breathing system but also replaces anxiety with
amusement and fear with fun!
Methods:
Following approval of institutional ethical
committee, this prospective randomized controlled
study was carried out at Combined Military Hospital,
Dhaka, among 100 children between 6 months to 7
years of age, during the period of Apr 2018 to Dec
2018. The study was conducted among children
scheduled for elective short surgical procedure under
general anaesthesia having American Society of
Anesthesiologists (ASA) Grading I and II. Children
anticipated to have a difficult airway, reactive airway
disease, recent history of upper airway infection were
excluded. Pre-anesthetic check up was done 24 hours
prior to surgery and the procedure was explained to
the parents and written consent was obtained. Parents
were accompanied with the baby inside induction
room till induction. On arrival at operation theatre
baseline preinduction parameters like heart rate,
SpO2 were recorded. Children were instructed or
allowed to take deep breath followed by forceful
blowing of air into the balloon sitting on parents lap
as a part of fun game. In doing so baby receives
constant gas mixture of 5L oxygen mixed with 5%

20

AK Azad et al

sevoflurane till fall asleep.The nasal orifices of the
baby remain open, so there is no scope to build up
pressure inside the airway up to a level to cause
respiratory impediment. Then the induction time,
heart rate and SpO2 were recorded.
1. Configuration of Sleep Inducing Balloon[4, 5]
The most commonly used Mapleson circuit for
children is Jackson Rees modification of Ayre’s
T-piece which has been revised to assemble Sleep
Inducing Balloon by fixing a mouth piece and a
plastic blocker at suitable positions of the T piece,
nothing new apparatus or appliances are used. The
three arms of the Ayre’s T-piece is being configured
into Sleep Inducing Balloon as follows:
Jackson Rees Ayre’s T-piece:
a.
b.
c.

Side arm is attached to machine end
Patient end is the open end of angle piece
The third arm is the tail of distensible bag
with an exit hole or an opening

Sleep Inducing Balloon configuration:
d.

e.
f.

Sleep Inducing Balloon is being configured
by adding a mouth piece at the open end of
the distensible bag for inhalation &
exhalation purposes
The patient end of the Ayre’s T piece is
occluded by a plastic blocker
The side arm is machine mounted
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Picture: Improvised Sleep Inducing Balloon

2. Techniques of Use Sleep Inducing Balloon : [4]
The Sleep Inducing Balloon is configured by adding
a mouth piece at open end of the distensible bag and
the patient end of the T-piece is being occluded by a
plastic blocker. Eventually anesthesia proceeded
using traditional breathing circuit Jackson Rees
modified Ayre’s T-piece.
3. Functional Analysisof Sleep Inducing Balloon:
[4]
Jackson Rees modified Ayre’s T-piece will function
as dead space free single limb circuit with Fresh Gas
Flow by which baby will inhale anesthetic gases
mixed with inhalational agent. This single limb Sleep
Inducing Balloon does not have expiratory valve

rather the baby will exhale spontaneously. The
passive expiratory process create positive intra
alveolar pressure at end-expiration which drives the
air to flow out of lungs.
Results:
A total 100 patients were included in this study to
record induction time, heart rate and oxygen
saturation to validate the function of Sleep Inducing
Balloon.
Demographic
characteristics
are
summarized in Table-I. Mean age of the children was
3.50±1.04 years, mean weight was 10.7±3.24 Kgs
and mean heart rate was 120±8.3/min. Most of the
children had ASA grade-I (96%) and oxygen
saturation was 99%.
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Table-I: Demographic characteristics and baseline vitals
Variables
Age (Years)

Frequency

Percentage (%)

3.50±1.04 Years

Sex
M

58

58.0

F

42

42.0

Weight (Kgs)

10.7±3.24 Kgs

ASA Grade (n=100)
I

96

96.0

II

04

04.0

HR (per min)
SpO2( % )

120±8.3/min
99%

Induction time showed in Table-II, which is the duration from application of face mask till the loss of eye lash
reflex. It has found that, 45% children have lost eye lash reflex within 81 to 100 sec time followed by 24% of
them losing eye lash reflex within 61 to 80 sec.
Table-II: Induction time of sevoflurane
Induction time (Sec)

Number of children (n=100)

Percentage (%)

61-80

26

26.0

81-100

45

45.0

101-120

24

24.0

121-140

03

03.0

>140

02

02.0

Combined data for adverse experiences of induction with sevoflurane showed in Table-III. It has been observed
that, secretions (60.4%) were the most common adverse effect followed by desaturation (21.1%) which was
managed by conventional methods and maneuvers.
Table-III: Adverse experiences
Adverse effects

Number of children (n=38)

Percentage (%)

Cough

05

13.2

Secretions

23

60.4

Laryngospasm

02

5.3

Desaturation

08

21.1

Vomiting

00

0.0

Total

38

100.0
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Discussion:
Inhalational induction of anesthesia is one of the
most common methods of induction employed in
children because of difficulty in securing intravenous
line in awake child and to avoid psychological
trauma associated with it. Most often children have
gone under anesthesia by breathing anesthesia gases
through an anesthesia mask. But the mask feels
suffocating and the gases smell pungent. [6]
Children's Mapleson circuit is Jackson Ree’s
modified Ayre’s T-piece which has been improvised
into Sleep Inducing Balloon by adding a mouth piece
and a plastic blocker at suitable positions of the
T-piece, no new equipment’s or appliances have been
used. The three arms of the Ayre’s T-piece is being
configured into Sleep Inducing Balloon by adding a
mouth piece at the open end of the distensible bag for
inhalation & exhalation purposes, the patient end of
the Ayre’s T-piece is occluded by a plastic blocker
and side arm is attached with machine for fresh gas
flow. [4,5]
This simple yet uncomplicated device induces a baby
pleasant, stress-less sleep and performed almost
similar induction time with other studies such as
Muhammad Ilyas et al where mean induction
time-96.3 sec was achieved with sevoflurane. [6] Our
study is also consistent with P. E. Sigston et al. where
induction time 72 sec was demonstrated with
sevoflurane. [7]
Limitations of the study:
1. Frightened children remain reluctant to follow
instructions and to blow the balloon
2.

Study could not be performed at multiple centers

3.

Chance of cross-contamination as parents were
accompanying the baby into sterile zone
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Conclusion:
Pleasant and harmonious induction of a baby is a
dream of pediatric anesthesiologist. Using the Sleep
Inducing Balloon with oxygen mixed with 5%
sevoflurane, the induction time is fast and adverse
effects are less. This device provides a safe, pleasant
and stress-less sleep and can be a suitable alternative
to traditional anesthesia for the pediatric patients.
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