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prospective and retrospective studies that would allow for the control
of comorbidity and variations in anesthetic management, the examina-
tion of effects according to surgical procedure, the determination of
effect by LD type, and more comprehensive measures of academic
achievement, cognitive/memory functions, and quality of life. This
study represents an initial attempt at unraveling this complex and
difficult issue. Other studies planned and currently under way will, no
doubt, add to the slowly accumulating body of clinical data that we
hope will help to resolve this important and difficult issue.

Randall P. Flick, M.D., M.P.H., Robert T. Wilder, M.D., Ph.D., Juraj
Sprung, M.D., Ph.D.,* Slavica K. Katusic, M.D., Robert Voigt, M.D.,
Robert Colligan, M.D., Darrell R. Schroeder, M.S., Amy L.
Weaver, M.S., David O. Warner, M.D. *Mayo Clinic, Rochester,
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References

1. Wilder RT, Flick RP, Sprung J, Katusic SK, Barbaresi WJ, Mickelson C,
Gleich §J, Schroeder DR, Weaver AL, Warner DO: Early exposure to anesthesia
and learning disabilities in a population-based birth cohort. ANEsTHESIOLOGY 2009;
110:796-804

2. Loepke AW, McGowan FX Jr, Soriano SG: Con: The toxic effects of anes-
thetics in the developing brain—The clinical perspective. Anesth Analg 2008;
106:1664-9

3. Jevtovic-Todorovic V, Olney JW: Pro: Anesthesia-induced developmental
neuroapoptosis—Status of the evidence. Anesth Analg 2008; 106:1659-63

4. Sun L: Anesthesia and neurodevelopment in children: Time for an answer.
ANESTHESIOLOGY 2008; 109:5

5. Soriano SG, Anand KJ, Rovnaghi CR, Hickey PR: Of mice and men: Should
we extrapolate rodent experimental data to the care of human neonates? (letter).
ANESTHESIOLOGY 2005; 102:866-8, reply 868-9

6. Olney JW, Young C, Wozniak DF, Ikonomidou C, Jevtovic-Todorovic V:
Anesthesia-induced developmental neuroapoptosis. Does it happen in humans?
ANESTHESIOLOGY 2004; 101:273-5

7. Hansen TG, Danish Registry Study Group, Flick R, Mayo Clinic Pediatric
Anesthesia and Learning Disabilities Study Group: Anesthetic effects on the
developing brain: Insights from epidemiology. ANEsTHEsIOLOGY 2009; 110:1-3

8. Mitchell RB, Kelly J: Behavior, neurocognition and quality-of-life in children
with sleep-disordered breathing. Int ] Pediatr Otorhinolaryngol 2006; 70:395-406

9. Mitchell RB: Adenotonsillectomy for obstructive sleep apnea in children:
Outcome evaluated by pre- and postoperative polysomnography. Laryngoscope
2007; 117:1844-54

10. Hutton JB: Incidence of learning problems among children with middle
ear pathology. J Learn Disabil 1984; 17:41-2

11. Campbell TF, Dollaghan CA, Rockette HE, Paradise JL, Feldman HM,
Shriberg LD, Sabo DLL, Kurs-Lasky M: Risk factors for speech delay of unknown
origin in 3-year-old children. Child Dev 2003; 74:346-57

12. Cote CJ, Rolf N, Liu LM, Goudsouzian NG, Ryan JF, Zaslavsky A, Gore R,
Todres TD, Vassallo S, Polaner D, Alifimoff JK: A single-blind study of combined
pulse oximetry and capnography in children. ANestHESIOLOGY 1991; 74:980-7

13. Deulofeut R, Critz A, Adams-Chapman I, Sola A: Avoiding hyperoxia in
infants < or = 1250 g is associated with improved short- and long-term out-
comes. J Perinatol 2006; 26:700-5

14. Tin W, Milligan DW, Pennefather P, Hey E: Pulse oximetry, severe reti-
nopathy, and outcome at one year in babies of less than 28 weeks gestation. Arch
Dis Child Fetal Neonatal Ed 2001; 84:F106-10

(Accepted for publication July 31, 2009.)

Anesthesiology 2009; 111:1386

Copyright © 2009, the American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

The Need for Perspective

To the Editor:—We were disappointed that ANESTHESIOLOGY chose to
publish the articles by Kalkman et al.' and Wilder et al.* without an
accompanying cautionary editorial. Kalkman et al.' state, “children
undergoing urologic surgery at age less than 24 months showed more
behavioral disturbances . . . although the results were not statistically
significant.” We disagree with this statement; namely, because statisti-
cal significance was not achieved, more behavioral disturbances were
not observed. Furthermore, they go on to perform a sample size
calculation to determine the number of patients that would be re-
quired to detect a statistically significant effect of the effect size they
found. Their estimate for such a potential association between anes-
thesia and behavioral problems could be explained by chance alone,
and using such an estimate to guide future studies is misleading. Wilder
et al.* were unable to separate out the effects of multiple anesthetics
from the effects of the underlying clinical problems requiring multiple
procedures. By publishing these two studies as part of a larger series
including several animal models, ANESTHESIOLOGY seems to send the
message that two independent teams reported similar findings in
humans. At a minimum, a cautionary editorial putting these studies into
context was warranted. Studies such as these, reported on by the lay
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In Reply:—We thank Dr. Raghunathan et al. for their letter regarding
their disappointment that we did not publish a cautionary editorial
regarding the reports by Wilder ef al.' and Kalkman ef al.? in the April
issue of ANESTHESIOLOGY. These clinical articles, which were published
with laboratory work presented at the ANESTHESIOLOGY/Foundation for
Anesthesia Education and Research session at the 2008 Annual Meeting
of the American Society of Anesthesiologists, were accompanied by an
editorial by Drs. Patel and Sun,® thought leaders in research regarding
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media, may cause an already wary public much alarm and put pediatric
anesthesiologists in an impossible position. Parental concerns regard-
ing the possible deleterious effects of anesthesia will not be assuaged
by statistical explanations. ANESTHESIOLOGY has an obligation beyond
merely reporting interesting studies. We are sure that, like us, other
readers are looking for perspective.

Karthik Raghunathan, M.D., M.P.H.,* Donald A. Schwartz, M.D.,
Neil Roy Connelly, M.D. *Tufts University School of Medicine, Baystate
Medical Center, Springfield, Massachusetts. karthik. raghunathan@bhs.org
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the mechanisms and clinical relevance of neurodevelopment after
exposure to anesthetics. Regarding the clinical article, they concluded
in their editorial, “Although two retrospective studies herein suggest
that a correlation between anesthetic exposure early in life is associ-
ated with learning and behavioral abnormalities later in life, the data
cannot be considered to be evidence of the existence of anesthetic
neurotoxicity in humans. The absence of rigorously conducted pro-
spective randomized trials precludes recommendations on clinical
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