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ABSTRACT

Background: The present study compare the effects of varying periods of preoxygenation on oxygen saturation
and arrive at a value of the optimal duration of preoxygenation to tide over the period of hypoxia that occurs
during the process of intubation. Methods: 60 ASA grade | and Il patients in the age group of 20 to 50 years were
studied under three equal groups. Group | patients received preoxygenation in the form of four vital capacity
breaths. Group Il and 11l patients received preoxygenation for 3 and 5 minutes respectively. Oxygen saturation
was monitored by pulse oximeter. Results: The results were analysed using the “analysis of variance” method. It
was observed that patients in group | after one minute of apnea and period of laryngoscopy and intubation had a
fall in saturation to a mean of 84.32% + 1.2 in comparison to 95.92% + 0.8 and 99.0% £ 0.2 in group Il and I1I
respectively. It was also observed that for the saturation to come to 100% in the post intubation phase, the patients
took an average of 20.80, 20.75 and 20.25 seconds in the three groups respectively. Conclusion: Routine
preoxygenation of 5 minutes must be carried out in all patients scheduled for elective surgery. The degree of
desaturation occurring in patients who are adequately pre-oxygenated for five minutes is significantly lower than
that in the four vital capacity breaths and three minutes pre-oxygenated groups.

KEYWORDS: Preoxygenation, various periods.

INTRODUCTION preoxygenation for three minutes and group Ill patients

Preoxygenation with 100% oxygen replaces nitrogen in
the functional residual capacity and increases oxygen
stores thus prolonging the safe duration of apnea after
induction of general anaesthesia and administration of
muscle relaxants. Thorpe et al in their study have shown
that 98% of patients not preoxygenated developed
hypoxia during intubation following induction of general
anaesthesia.™! Numerous studies have also emphasized
the need for routinely pre-oxygenating any patient
undergoing general anaesthesia.””! The present study
sought to compare the effects of varying periods of
preoxygenation on oxygen saturation and arrive at a
value of the optimal duration of pre-oxygenation to tide
over the period of hypoxia that occurs during the process
of intubation.

MATERIAL AND METHOD

After obtaining institutional ethical committee clearance
and written informed consent from all of the patients. 60
patients of ASA grade | and 1, age between 20-50 years
scheduled for elective surgery. The patients were
randomly allocated into the three groups of 20 each,
Patients in group | received preoxygenation in the form
of four vital capacity breaths, group Il patients received
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received five minutes of preoxygenation with 100%
oxygen at 10 liters with the aid of an anatomical face
mask prior to the induction of general anaesthesia.
Smokers, pregnant women, patients with
cardiorespiratory diseases, patients with a difficult
airway, patients with neuromuscular disorders, patients
with haemoglobinopathies excluded from the study.

In the operation theatre after securing an intravenous
access the pulse rate, ECG, blood pressure and SpO,
values were recorded on room air. All patients were pre-
medicated with intravenous injection Glycopyrrolate 0.2
mg, intravenous injection Midazolam 0.02 mg/kg and
intravenous injection Fentanyl 2 pg/kg. Depending on
the group the patients belonged to preoxygenation.
Patients in all the three groups were induced with
injection of Propofol 2.5 mg/kg intravenously followed
by injection Suxamethonium 2 mg/kg. The patients were
then kept apneic for a period of one minute. At the end of
one minute, time took for laryngoscopy and intubation
were noted and the patients were intubated with an
adequate sized endotracheal tube. The patients were then
ventilated with 100% oxygen and 0.5% Halothane. The
heart rate, ECG, blood pressure and SpO, values of all
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the patients were recorded every 15 seconds till the
saturation reached 100% following this nitrous oxide was
administered and the surgery was commenced.

RESULTS

A total of 60 patients of ASA physical status | and Il
were enrolled in this study. The mean age in years was
30.96 + 7.97. The mean weight of the patients was 47.98
+ 5.15 kilograms with male to female ratio of 40:60. It
was observed that in patients of all groups after one
minute of apnea post induction time took for
laryngoscopy and intubation was 20.6 seconds. In group

OBSERVATION CHARTS

| patients, there was a fall in oxygen saturation to a mean
of 84.32% + 1.2 whereas it was 95.92% + 0.8 in group Il
and 99.0% + 0.2 in group I1I. It was also observed that
for the saturation to come to 100% in the post intubation
phase the patients took an average of 20.80, 20.75 and
20.25 seconds in the three groups respectively. It was
also observed that there was no statistically significant
variation in heart rate and blood pressure between these
three groups. The results were analyzed using the
“Analysis of variance” (ANOVA) method. All data were
presented as means * standard deviation.
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Line diagram -2: Pulse rate values in the pre-induction, apnea periods and post intubation periods.
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Line diagram -3: Systolic blood pressure values in the pre-induction, apnea periods and post intubation periods.
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Line diagram -4: Diastolic blood pressure values in the pre-induction, apnea periods and post intubation

periods.

DISCUSSION

Pre-oxygenation before induction of general anaesthesia
is used less frequently despite the fact that hypoxemia
does occur during the period of laryngoscopy. The
reasons for hypoxia included a decreased functional
residual capacity, respiratory depression, decreased
cardiac output and ventilation perfusion mismatch. Pre-
oxygenation does protect against hypoxia during
intubation and has been recommended by several authors
for all cases. There are many possible reasons for the
reluctance to pre-oxygenate routine cases which may
include a perceived lack of time on a busy operating list
and the fact that holding an anatomical face mask is a
labour intensive task preventing the anaesthesiologist or
his assistant from carrying out any other activity.

This study was carried out to evaluate the need for pre-
oxygenating a patient prior to the induction of general
anaesthesia and also to assess the speed of desaturation
and resaturation in patients who receive varying periods
of pre-oxygenation.

Thopre et al determined the incidence of hypoxia using
pulse oximetry during induction of anaesthesia.™ It was
concluded that 98% of the patients not pre-oxygenated
adequately developed hypoxia during intubation. Skea et
al observed that in pre-oxygenated patients the SpO,
values remained at a mean of 98% during the apneic
period of intubation whereas it fell to a mean of 86% in
the non pre-oxygenated group.” So, it was suggested
that serious consideration be given to the routine use of
pre-oxygenation prior to the induction of general
anaesthesia. Hett et al observed that 97% of patients in
whom no adequate pre-oxygenation was done had a fall
in saturation to a mean of 86% and in patients in whom
three minutes of pre-oxygenation was done had a mean
saturation of 98% during the apneic period of intubation.
In our study it was found that in group | in whom pre-
oxygenation was instituted in the form of four vital
capacity breaths, after a minute of apnea in the induction
phase resulted in a fall of saturation to a mean of 84.32%
+ 1.2. This was in sharp contrast to the groups in whom
pre-oxygenation was given for three and five minutes
respectively. In these latter groups the saturation fell to a
mean of 95.92% + 0.8 and 99.0% + 0.2 respectively.
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The results in our study correlate well with those
obtained in the study conducted by Hett et al, wherein
the patients who did not receive adequate pre-
oxygenation had a fall in saturation to a mean of 84%
and patients who had three minutes of pre-oxygenation
had a fall in saturation to a mean of 98%.5 * These
results are also in accordance with the study done by
Skea et al who reported a mean fall in oxygen saturation
to 81% in the group not adequately pre-oxygenated to a
mean of 98% in the pre-oxygenated group. Motoyama et
al reported that a reasonable amount of desaturation was
noticed in patients in whom routine adequate pre-
oxygenation was not carried out.”! Laycock et al and
Weitzner et al, also noticed a significant amount of
desaturation in patients in whom adequate pre-
oxygenation was not advocated prior to induction of
general anaesthesia.[® "

Campbell IT, Beauti PG inferred that denitrogenation
does not equate exactly with pregoxygenation in terms of
prolonging acceptable apnoea time and that 1 min of
100% oxygen does allow 3minutes of apnoea 3 min of
oxygen , almost doubles this time.!

Jaideep Pandit et al compared 3minutes of tidal breathing
with four Deep Breaths(DB) in 300sec/8DB in 60 sec
and found out that 3min Tidal Volume (TV)/or 8 DB are
superior & equally effective that 4DB in 30Sec.™
McGowan P, Skinner A.et al also studied adequate
preoxygenation by telling the importance of a good face
mask seal.[*"!

Usharani Nimmagadda et al in their study found out that
preoxygenation via circle absorber & nasooral system
when compared with five types of reservoir bags and
inferred that these bags should not be used for
preoxygenation.?™ JW.Mc Crory et al studied four
different techniques of preoxygenation in 20 volunteers
by continuous analysis of  respired gases. They
compared 3 min of Tidal Volume (TV) from Mcgills
circuit or four Vital capacity (VC) breathing from a non
breathing system and was found to be equally effective.
Maximum expiration before application of facemask
results in improved oxygenation when four VC breaths
were taken from Mcgill system.!*?
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Gambee Market al Compared 3 min of spontaneous
preoxygenation and 4 full deep breaths. Similarly
Tanoubi et al did a randomized double blind cross over
trial. They applied inspiratory supports & in other group
they applied positive end expiratory pressure (PEP) and
studied how they  increase the effectiveness of
preoxygenation.™?

A. Herringer told the importance of PEEF during
induction of anaesthesia may prevent atelectasis
formation in the lungs. This technique increases the
functional residual capacity (FRC) and prolongs non
hypoxic appnoea duration by>2 min.'! Tanoubi I,
Drolet P, Fortier LP, Donati F. did a randomized, double
blind, cross-over trial in which they studied inspiratory
support  versus  spontaneous  breathing  during
preoxygenation in healthy subjects.™

Chintophe Baillard studied that preoxygenation using
non invasive ventilation (NIV) is more effective at
reducin% arterial oxyhaemoglobin desaturation than usual
method.!*®!

Baillard C, Fosse JP, Sebbane M, Changues G, Vincent
F, Courouble P et al. found out that noninvasive
ventilation improves preoxygenation before intubation
of hypoxic patients Nimmagadda U, Chiravuri SD,
Salem MR, Joseph NJ, Wafai Y, Crystal GJ et al.also
explained the role of preoxygenation with tidal volume
and deep breathing techniques and the impact of duration
of breathing and fresh gas flow.'™ *® The above
observations were similar to what we found out in our
study.

CONCLUSION

In conclusion we suggest that serious consideration
should be given to the routine use of pre-oxygenation of
five minutes before induction of general anaesthesia. As
the degree of desaturation occurring in patients who are
adequately pre-oxygenated for five minutes is
significantly lower than that in the four vital capacity
breaths and three minutes pre-oxygenated groups. Also
the vital parameters such as the heart rate and blood
pressure remain closer to the baseline values in the pre-
oxygenated group which could make a significant degree
of difference in a compromised patients.
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