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Introduction: Recent meta-analyses evaluating children following surgery and anesthesia have reported 
worse outcomes in some neurodevelopmental domains. [1, 2] There are a number of hypothesized 
reasons for these differences besides the anesthetic exposure including intraoperative hypotension, 
which has been associated with adverse outcomes in adult populations.[3-7] The purpose of this 
retrospective observational study was to explore the association between intraoperative hemodynamics 
and subsequent neurodevelopmental disorders, evaluating whether an increased risk of mental disorder 
diagnoses (MDD) will be seen in children with the lowest intraoperative blood pressures during inpatient 
surgery.   
   
Methods: A retrospective observational study was performed including children ≥ 28 days and <18 years 
with intraoperative electronic anesthetic records between January 1, 2009, and April 30, 2017, who 
underwent inpatient surgery at our institution. Hospital and physician records were also evaluated with 
International Classification of Disease, Ninth revision, (ICD-9), and Tenth revision (ICD-10) diagnosis 
codes used to identify medical conditions prior surgery including baseline MDD. Children with prior MDD, 
who had a gap of >10 minutes in intraoperative blood pressure, were missing gas analyzer data, or who 
had multiple anesthetic records were excluded from analysis. The remaining children were categorized 
based on their mean intraoperative mean arterial pressure (MAP) relative to other children of the same 
sex and similar age: category 1 (very low) included children with the lowest blood pressures, with mean 
MAP value <10th percentile, category 2 (low) with mean MAP ≥10th and <25th percentiles, category 3 
(reference) with mean MAP ≥25th and <75th percentiles, category 4 (high) with mean MAP ≥75th and 
<90th percentile, and category 5 (very high) with the highest blood pressures, with mean MAP ≥90th 
percentile. Cumulative probabilities of time to MDD diagnosis stratified by intraoperative blood pressure 
category were evaluated. Cox proportional hazard regression models adjusting for covariates including 
demographic characteristics, intraoperative covariates (ASA status, procedure type, anesthetic duration, 
technique, agents, and airway type), end-tidal CO2, cardiopulmonary bypass, and presence of any 
chronic conditions were then performed to evaluate the hazard of subsequent MDD in each intraoperative 
blood pressure category. All analyses were performed using SAS 9.4.   
 
Results: A total of 6533 children received anesthesia for inpatient surgery. The median duration of 
anesthesia was 141.5 minutes (IQR 81.5-237.5). The blood pressure thresholds for classification into 
each category can be seen in Table 1. Differences in ethnicity, ASA status, chronic conditions, and 
procedure type based on blood pressure category were observed (Table 2) Unadjusted cumulative 
probability curves reported an increased probability of MDD in the children in the lowest blood pressure 
category approximately 1 year after the procedure. (Figure 1) In unadjusted analyses, compared to the 
reference category (mean MAP ≥25th and <75th percentiles) children in the lowest blood pressure 
category (mean MAP <10th percentile) had an elevated risk of MDD (HR, 1.53; [95% CI, 1.07-2.19]). 
(Table 3) While these differences persisted after adjusting for demographic characteristics, they were no 
longer statistically significant after adjustment for demographic and clinical characteristics including ASA 
status, procedure type, and comorbidities (HR, 1.26; [95% CI, 0.86-1.825]). Statistically significant 
differences were not seen in any other blood pressure category relative to the reference category.  
 
Conclusions: While an increased risk of MDD was observed in children with the lowest intraoperative 
blood pressures in unadjusted analyses, after adjustment for demographic and clinical characteristics, the 
differences were no longer observed. This suggests that the higher levels of MDD in children with lower 
blood pressures may stem from baseline comorbidity and surgical complexity. However, given the 
uncertainty regarding what constitutes hypotension in pediatric patients, significant differences may be 
seen when evaluating other blood pressure thresholds or when evaluating larger cohorts of children.  
  



	

	



	



 
 
 


