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Operation before 24 month of age causes learning
difficulties

Memory problems

Learning difficulties

Social problems
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Early Exposure to Anestbesia and Learning Disabilities in
a Population-based Birth Cobort
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» 5357 children n=449 =100
» 593 general anesthesia below 4 years of age 80

» 4764 control arm
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» Two exposure (n=100) -> Significant learning difficult
» Three or more exposure (n=44) —learning disabilities
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1exposure | 2 exposures | =3 exposures
= n=44

One anesthesia (n=449) -> no problem in learning 60 W
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TABLE1 Variables Analyzed for Association With
Neurodevelopmental Outcomes

Patient-Related Procedure-Related

Birth weight Age at surgery

Apgar scores DHCA duration

Metabolic acidosis (pH < 7.1) Cardiopulmonary bypass duration
Cardiac arrest Cooling temperature
Preoperative clinical seizures Length of stay

Serum creatinine concentrations
Ascending aorta dimensions
Aortic atresia

Socioeconomic status

Grade of tricuspid insufficiency

Postoperative length of stay

Mahle, WLT,, et al., Relationship of surgical approach to neurodevelopmental outcomes
in hypoplastic left heart syndrome. Pediatrics, 2006. 117(1): p. e90-7.
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Inattention, Hyperactivity, and School Performance
in a Population of School-Age Children With
Complex Congenital Heart Disease

Amanda J. Shillingford, MD», Marianne M. Glanzman, MD®, Richard F. ttenbach, PhD*, Robert R. Clancy, MD¢, J. William Gaynor, MD*,
Gil Wernovsky, MD®
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- ADHD, Hyperactivity (Attention-
Deficit/Hyperactivity Disorder Rating Scale- 15
IV and Behavior Assessment System for
Children)

- 109 neuroprotective treatment
postoperatively

- 30% attention deficit, memory problems

50% additional learning after school and
special learning requirements
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Early childhood general anaesthesia exposure and
neurocognitive development

L Sun*
Department of Anesthesiology and Pediatrics, Columbia University, New York, NY 10032, USA
* E-mil: ssé@columbia.edu

* Neurotoxicity of the anesthestics
* Problems in the neurodevelopmentsg
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91 children after CHD surgery

Analgetics and sedative drugs have no influence on the
summerized and on the verbal intelligence(sufentanil,
remifentanil, fentanil, morfin)

Long-term Differences in Language and Cognitive
Function After Childhood Exposure to Anesthesia

anesthetics display apoptotic neurodegenerstion and lang-term | Ancrew WhRohouse, PR Mary K. Hogarty, MBBS.
cognitive ceficiencies. In children, studies of cognitive deficits FANZCA* Joanne Brad. M5 Britta S. von lingorn.

associated with anesthesia exposure have yielded mixed results. [ Strbere Proffh" Andrew Davidson, MD* Alastair L)

WHAT’S KNOWN ON THIS SUBJECT: Immature animals exposed to | AUTHORS: Galeb Ing, MD.* Gharles DiMaggio, PhD*=
o, MD? Guohua LL MD,< and Lona S Sun, MO
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Unadjusted. R (35% C1) Adjusted. aRRe (95% CO

Overall cohort
CELF Tomal 2351 (1.58-541) 211 (142-5149
CELF Receptive 215 (1.57-330 187 (120-295)
CELF Expressive 184 (121280 172 (112-284
CPM Total 185 (1.12-245 189 (113-255)
Number of exposures
CELF wtal
Unexposed (0) Reference Reference
Single exposure (1) 28 (174457 236 (147379
Multiple exposure (=2) 249 (1.05-588) 288 (1L07-872
CELF receptive
Unexposed (0) Reference Referance
Single exposure (1) 2 (1.72-519 241 (140-417)
Muttiple exposure (=2) 329 (1.57-789) 352 (138 -9000
CELF expressive
Unexposed (0) Reference Reference
Single exposure (1) 180 (1.05-315 153 (088-268)
Muttiple exposure (=2) 227 (098535 235 (097-570)
CPM toml
Unexposed (0) Reference Reference
Single exposure (1) 181 (1.12-294 175 (104-288)
Multiple exposure (=2) 1.78 (0.76—415) 192 (081455
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spenheart Neurocognition after paediatric heart
surgery: a systematic review and
meta-analysis
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Verbal memory, attention deficit, fine
motoric function are all significantly
worse

Sterken C, Lemiere J, Vanhorebesk |, ef al. Open Heart 2015 doi10.1136/0pen

Neuropsychological and Behavioral Outcomes after
Exposure of Young Children to Procedures Requiring
General Anesthesia

The Mayo Anesthesia Safety in Kids (MASK) Study

David O. Warner, M.D., Michael J. Zaccariello, Ph.D., L.P,, Slavica K. Katusic, M.D.,

Darrell R. Schroeder, M.S., Andrew C. Hanson, B.S., Philip J. Schuite, Ph.D., Shonie L. Buenvenida, R.N.,
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Eligible birth cohort (|

296)

[Unexposed (N=16,466) | |[singly exposed (N=2,176) | [ Multiply exposed (N=652) |
\Sampled (N=1,957) \ \Sampled(N=1,375) \ |Sampled (N=594) \
Not Invited* (N=388) ‘ Not Invited* (N=291) ‘ Not Invited® (N=141) |
[1nvited (N=1,569) | [Invited (N=1,084) | [Invited (N=453) |

Not enrolled (N=1158)

Other (n=12)

Not enrolled (N=705)

Not enrolled (N=259)

Declined (n=172)

Declined(n=66)

Other (07)

Other (n=2)

[Enrolled (N=411) |

[ (N=207)*** l

Soorted tering

[c testing (N=411) | [

testing (n=30) |

‘ Completed testing (N=206) |
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Neuropsychological and Behavioral Outcomes after
Exposure of Young Children to Procedures Requiring
General Anesthesia

The Mayo Anesthesia Safety in Kids (MASK) Study
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1Q no difference

Multiple exposure did not differ from the
single exposure, but 1Q was lower than the 1Q
of unexposed children

Differences in reading and behavior in
multiply exposure

Slight differencies in the speech and fine

motor coordination Anesthesiology 2018

Take home message

* We should follow the pediatric patients after
cardiac surgery

* They have frequently multiple operations

* The first deep screening is only in the school
ages
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