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Hernia Repair, Anesthetic Exposure,
and Academic Performance in Children

this area, each of which has its own limitations (especially
with potential unmeasured confounders) and outcome definitions, need to be considered carefully. Clarification of these
issues should not detract from the important work undertaken by the authors in the performance of this large study.

To the Editor:
We read with interest the recent article by Hansen et al. in
which the authors analyzed academic performance in adolescents after inguinal hernia repair in infancy.1 The authors
have made an important contribution to the small but growing body of human studies pertaining to the critically important issue of anesthesia-related neurotoxicity in young children. Although not mentioned by the authors in their
discussion, the absence of a finding suggestive of learning
difficulties among those exposed to inguinal hernia repair as
infants is consistent with that of our study of learning disabilities after anesthetic exposure in young children in Rochester, Minnesota.2 The study by Hansen et al. and our own
study failed to demonstrate an effect of a single exposure on
outcomes among all subjects in both birth cohorts (our study
used learning disability, rather than academic performance,
as the outcome). However, we found that exposure to two or
more anesthetics before age 4 yr significantly increased the
risk for a learning disability developing before age 18 yr.
Hanson et al. did not (or could not) differentiate those
having multiple exposures because the need for anesthesia
appears not to be included in the Danish registry (the need is
inferred based on the procedure). It is also not clear how
Hansen et al. dealt with children who underwent procedures
other than inguinal hernia repair. If procedures other than
hernia repair were not excluded from both groups, it would
appear that, rather than examining the effect of anesthesia per
se, the study examines the effect of hernia repair because both
the hernia repair cohort and no hernia repair cohort potentially would include children exposed to anesthesia for other
procedures, including some children with multiple exposures. It is not possible from the manuscript to determine
what inclusion or exclusion criteria were used, making it
difficult to properly interpret these important data. Likewise,
it is unclear whether both inpatients and outpatients were
included in the analysis. It appears from the reference cited
by the authors (ref. no. 28) that outpatients were not included because as according to that particular reference, outpatients were included in the Danish National Hospital Register only after 1995. If true, this may have excluded many
cases and made them available as potential controls (a potential misclassification bias).3
Investigators in this area all struggle to ensure that the best
possible data are available to assist providers, parents, and
public health officials in determining the safety of the anesthetic and other drugs that we and our colleagues use each
day. The results of all existing and planned human studies in
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In Reply:
We appreciate and share Flick and Warner’s concern that
multiple surgical procedures early in life can be associated
with learning disabilities later in life, as suggested in their
cohort study of 593 children younger than 4 yr.1 Of those,
100 (16.9%) children underwent two episodes of anesthesia and 44 (7.4%) underwent three or more such episodes
and experienced significant comorbidities known to be
associated with learning disabilities. Thus, the extent to
which anesthesia may or may not contribute to these remains to be elucidated.2,3
Our research is based on more than 45,000 Danish children who underwent surgery before the age of 1 yr during the
period 1977–1990.
In our first study, we found no evidence for a general
effect of anesthesia on academic performance.4 For several
reasons, we chose to focus on children born between 1986
and 1990 who underwent surgery in the first year of life for
inguinal hernia (n ⫽ 2,689) compared with a 5% random
sample of the whole population (n ⫽ 14,575). Those reasons
are: (1) Such a study will have more public health relevance
because a much larger proportion of infants undergo only
one episode of general anesthesia (surgery) in infancy, (2)
children undergoing multiple episodes of anesthesia (surgeries) are likely to have more severe underlying conditions that
may be the reason for later learning disabilities, and (3) our
approach is likely to be unbiased or overestimate the effect of
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anesthesia on later learning abilities unless children with inguinal hernias are less likely to have other anesthetics (i.e.,
children with hernia are otherwise healthier than the background population, which would be difficult to argue for
biologically).5 For clarity, as requested by Flick and Warner,
we included all children in Denmark born from 1986 to
1990 who underwent surgery for inguinal hernia before the
age of 1 yr (n ⫽ 2,689); of those had 2,445 (90.9%) had one
hernia operation, 221 (8.2%) had two hernia operations, 20
(0.7%) had three hernia operations, 2 (0.1%) had four hernia
operations, and 1 (0.0%) had five hernia operations. Our 5%
randomly selected background population consisted of
14,575 individuals of the same cohort, excluding children
who underwent hernia repair. Children who underwent additional surgeries were not excluded from the exposure or the
control group.
We are studying the effects of multiple episodes of
anesthesia (and surgery) among other children (including
neonates) operated on during the first year of life. We
expect this group to have bigger learning problems later in
life than the background population, but it will be difficult to disentangle the effect of the more severe underlying
disease(s) that prompted several episodes of anesthesia
from the potential effect of multiple episodes of anesthesia. Thus, we reported on all children with hernia in our
first report because they represent a group for whom the
underlying morbidities are unlikely directly to affect later
learning disabilities.
Finally, Flick and Warner question whether we may
have missed cases in our cohort because the Danish National Hospital Register did not include outpatients before 1995. In Denmark during the period 1986 –1990, all
infants and young children who underwent anesthesia and
surgery (including inguinal hernia repair) were inpatients.
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New Dreams: Back to the Future
To the Editor:
We commend Dr. Ballantyne for the excellent editorial on
pain medicine that accurately and succinctly identifies the
problems of pain management that arise from biomedical/
technical approaches.1 Her call to reject “production-line
medicine” and revive the multidisciplinary model challenges
anesthesiologists to lead pain medicine in a new direction.
Having identified the problems, it is necessary to formulate
solutions. Our medical intelligence article in ANESTHESIOLOGY
comprehensively addresses the challenges and opportunities facing anesthesiologists who seek to move “beyond the needle.”2
Although our suggestions were not embraced at the time, they
may now merit reconsideration.
Interventions and opiate medications are not fundamental modalities for the management of complex chronic pain.
When administered in an appropriate context they serve as
useful adjuncts that facilitate self-directed patient efforts at
rehabilitation/reactivation. Used in isolation they may provide short-term benefits but create long-term problems.
The risks of interventions and opiates transcend physical
complications and side effects. These treatments are powerful communications. Patients are taught that medical solutions are possible, doctors hold the power, and cure is possible if they can just find the right doctor with the right
treatment. These messages are antithetical to multidisciplinary models of care based on self-management, rehabilitation, and the biopsychosocial model.
The challenge for anesthesiologists is how best to complement traditional skills and expertise to provide more comprehensive pain management services. Further progress requires that anesthesiologists learn new conceptual models of
chronic pain, acquire nontraditional skills, and become comfortable in different professional roles.2
Unless we adapt, we risk becoming part of the problem
rather than central to the solution. For anesthesiologists to
remain the dominant specialists in pain medicine it is necessary that we work within the complex world of collaborative
care and patient-centered medicine. It is insufficient to limit
our roles solely to technical skills. We ought to embrace new
roles as physician-healers, educators, and leaders guiding the
team in care of the total person.2
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These letters were sent to the author of the above-referenced
editorial. The author felt that a reply was not necessary.—James C.
Eisenach, M.D., Editor in Chief.
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