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CORRESPONDENCE

Other Factors Affect the Occurrence of Perioperative

Respiratory Adverse Events

To the Editor:

With great interest, we read the article by Ramgolam
et al., which reports inhalational versus IV induction
of anesthesia in children with a high risk of perioperative
respiratory adverse events.! In addition to the limitations
described in the discussion, we noticed other questions that
may have influenced their findings.

First, it may be not in the interest of patients because
preoxygenation was not routinely used, but preoxygen-
ation should and could be used. It is well known that
preoxygenation can delay the onset of apnea-induced
>+ Because the
“cannot intubate, cannot ventilate” situation is unpre-
dictable, the need for preoxygenation is desirable in all
patients.>® Preoxygenation should be performed, espe-
cially in high-risk patients.” Although all children in
this study were high-risk patients, only children with at

arterial oxyhemoglobin desaturation.

least two clinically relevant risk factors for perioperative
respiratory adverse events could be recruited.' Also, the
children were given up to 66% N,O in oxygen for 20s
to 30s before sevoflurane; the time was nearly adequate
for deep breathing preoxygenation.! Maximal preox-
ygenation (ETo, = 90%) can be accomplished in chil-
dren faster than in adults; with tidal volume breathing,
an ETo, of 90% can be reached within 100s in almost
all children, which could be shortened to 30s with deep
breathing.®’

Second, the data shortage of patient response to laryngeal
mask airway (LMA) insertion reduced the reliability of the
results. As we know, if LMA was inserted at different anes-
thesia depths between two groups, the result might be quite
different. Though LMA was performed for all children who
did not react to a bimanual jaw thrust maneuver, it did not
mean the intubation responses were the same. Only with
complete data can we judge the anesthesia depths of two
groups.

Third, it would be more beneficial to clarify the results if
the infants age 1 yr or younger were separated from the 0.0
to 3.0 yr age group because the incidence of perioperative
respiratory adverse events in infants was doubled from the
15% in a general pediatric population.'” As per protocol,
difference already existed in the 0.0 to 3.0 yr age group,
given that it was 17% and 26% in IV group and inhalation

group, respectively. The incidence of perioperative respira-
tory adverse events would be higher in the inhalation group
if the difference mainly came from the infants. We believe
that addressing the above issues could further increase the
value of this study.

Competing Interests

The authors declare no competing interests.

Lei Wang, M.D., Lingxin Wei, M.D., Xiaoming Deng, M.D.
Plastic Surgery Hospital, Chinese Academy of Medical
Sciences and Peking Union Medical College, Beijing, China
(X.D.). dengxiaoming2003@sina.com

References

1. Ramgolam A, Hall GL, Zhang G, Hegarty M, von
Ungern-Sternberg BS: Inhalational versus intravenous
induction of anesthesia in children with a high risk of
perioperative respiratory adverse events: A randomized
controlled trial. ANESTHESIOLOGY 2018; 128:1065—74

2. Hamilton WK, Eastwood DW: A study of denitro-
genation with some inhalation anesthetic systems.
ANESTHESIOLOGY 1955;16:861-7

3. Dillon JB, Darsie ML: Oxygen for acute respiratory
depression due to administration of thiopental sodium.
JAMA 1955;159:1114-6

4. Heller ML, Watson TR Jr: Polarographic study of arte-
rial oxygenation during apnea in man. N Engl | Med
1961;264:326-30

5. Benumof JL: Preoxygenation: Best method for both
efficacy and efficiency. ANESTHESIOLOGY 1999;91:603—5

6. Lake A: A response to ‘Avoiding adverse outcomes
when faced with “difficulty with ventilation,” Bell D,
Anaesthesia 2003; 58: 945—948. Anaesthesia 2004; 59:
202-3

7. Nimmagadda U,Salem MR, Crystal GJ:Preoxygenation:
Physiologic basis, benefits, and potential risks. Anesth
Analg 2017; 124:507-17

8. Butler PJ, Munro HM, Kenny MB: Preoxygenation in
children using expired oxygraphy. Br J Anaesth 1996;
77:333—4

Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. All Rights Reserved. Anesthesiology 2019; 130:507-521

MARCH 2019

507

20z IMdy 60 U0 3s8nb Aq Jpd*L.£000-0 00£06102/L68S58E/L0S/E/0E L/4Ppd-8loE/ABO|OISBYISBUER/WOD IBYDIBA|IS ZESE//:dJY WOI) papeojumoq


mailto:dengxiaoming2003@sina.com

508

9. Morrison JE Jr, Collier E, Friesen RH, Logan L:
Preoxygenation before laryngoscopy in children: How
long is enough? Paediatr Anaesth 1998; 8:293-8

10. von Ungern-Sternberg BS, Boda K, Chambers NA,
Rebmann C, Johnson C, Sly PD, Habre W: Risk assess-
ment for respiratory complications in paediatric san-
aesthesia: A prospective cohort study. Lancet 2010;
376:773-83

(Accepted for publication November 19, 2018.)

Improving External Validity
May Jeopardize Internal
Validity

To the Editor:

read with interest the recently published article by

Ramgolam et al.' that sought to find the safer way to
induce anesthesia in children at risk of developing periop-
erative respiratory complications. I would like to congrat-
ulate the authors for their tenacity to complete the study
despite the obstacles in the recruitment of the staff and
patients. However, I have few concerns regarding the cur-
rent study by Ramgolam ef al.

To preserve internal validity of controlled trials and
eliminate confounders, all participants in each group should
receive the same treatment, and all the groups should be
treated equally apart from the intervention.” Unfortunately,
this was violated multiple times in the current study by
Ramgolam et al. The cause of this violation is not clear. It
might be an attempt to make the setting more natural to
improve the external validity, or it might be because of the
recruitment of new staff to complete the study. For exam-
ple, a drop of oxygen saturation less than 95% was one of
the outcomes; however, the fraction of inspired oxygen was
variable in the inhalational group, nitrous oxide was used in
half of the patients in the inhalational group, and preoxy-
genation was not routine in the intravenous group. Another
example was that anesthesiologists were free to administer
propofol in the inhalational group. Forty-nine percent of
patients in the inhalational group received propofol in a
dosage that 1s roughly equal to one third of the dose of
propofol in the intravenous group.The rationale for admin-
istering propofol was not mentioned. Propofol might be
administered because of the fear of, or the actual, light anes-
thesia in the inhalational group. This light anesthesia in the
inhalational group and not the inhalational induction may

Anesthesiology 2019; 130:507-21
Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

be the cause of the perioperative respiratory adverse events.
Patient who received propofol in the inhalational group
(with possible light anesthesia) had more perioperative
respiratory adverse events (49%) compared with those who
did not receive propofol (39%). Although the post hoc anal-
ysis demonstrated that this difference was not statistically
significant, this statistical insignificance may be unreliable
because the subgroup analysis was underpowered. The cur-
rent study by Ramgolam et al. was powered to determine
the difference in the incidence of perioperative respiratory
adverse events between children receiving an inhalational
induction and an intravenous induction. For comparison of
subgroups of the same size and with the same power as the
overall effect, the sample sizes should be inflated fourfold.?
It would be more appropriate if a specific minimum alveo-
lar concentration value was targeted that was equipotent to
the dose of propofol given in the intravenous group. Also,
targeting a bispectral index value might be used to ensure
equal depth of anesthesia in all participants.

Ramgolam ef al. suggested that the combination
of sevoflurane and nitrous oxide induces an inflamma-
tory response in the airway, leading to the higher rate of
perioperative respiratory adverse events observed in the
inhalational group. First, the respiratory adverse events
observed during induction develop within seconds or
minutes during induction, while the mechanism pro-
posed needs hours to develop as occurred in the study by
Kumakura et al.* Second, the proposed mechanism tried
to explain the development of perioperative respiratory
adverse events in patients who received sevoflurane and
nitrous oxide (about half of the patient in the inhalational
group). However, the proposed mechanism failed to
explain the development of adverse events in the remain-
ing half who received sevoflurane and air. Surprisingly,
patients who revived sevoflurane and air are supposed to
have an antiinflammatory response according to the study
by Kumakura et al.
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