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ABSTRACT 

 

Introduction: One of the biggest hits of neonatology in recent years has been the progress made 

in the preterm newborn care, however, prematurity remains the main problem of contemporary 

neonatology. In premature infants, is of great importance, due to its morbidity, the group of 

ventilated infants. Ventilation has been a neonatal intensive care technology that has contributed 

to the decline in infant mortality, especially in very low birth weight infants. However, changes 

in long-term neurodevelopmental not descend. One possible explanation is that ventilator 

practices as useful when used in a proportionate and appropriate can damage the developing 

brain when used excessively (eg. hypocarbia, hyperoxia). So, the question is: what can we do to 

protect the developing brain? 

 

Objective: Demonstrate abnormal neurodevelopment in premature infants weighing less 

than1500 grams that showed changes in levels of CO2 and O2 by ventilation. 

 

Methods: Performing a case-control study at the National Institute of Perinatology to assess the 

association between neurodevelopmental disorders and CO2 and O2 by ventilation. The study 

was conducted with 249 infants (100%) receiving mechanical ventilation and monitoring 

neurodevelopmental Pediatric tracking service, with 124 cases (abnormal neurodevelopment) 

and 125 controls (normal neurodevelopment) which assesses the neurodevelopment at 3 years 

patients age infants less than 1500 grams who required ventilatory assistance at birth and showed 

changes in CO2 and O2 related. 

 

Results: We analyzed the cases and controls found no statistically significant differences in 

terms of demographic variables (sex, weight, gestational age, length of stay, days of ventilation 

and minute Apgar) Table 1. In descriptive statistics found a sex distribution of 134 (53.8%) 

female and 115 (46.2%) male, mean gestational age of 28.81 weeks and a mean weight of 967.18 

grams. 

 

Tracking neurodevelopmental assessment was performed with the Terman-Merril, Bayles II, 

Amieltison, and ultrasound transfontanelar (UST). Diagnosis was altered neurodevelopment 

according to Terman Merrill test, normality found in 125 (50.2%). According to the result of 

UST were reported normal 128 (51.4%), with Grade I hemorrhage in 23 (9.2%), Grade II 48 

(19.3%) and 50 (20%) with periventricular priventricular. The Bayley Scale of development, the 

mental scale 76 (30.5%) had less than 69 points scoring with significant delay, 69 (27.7%) were 

70 to 84 points qualifying slight delay, 95 (38.2%) with a score between 85 and 114 reported 

normal development and 9 (3.6%) were rated with a score higher than 115 estimating accelerated 

development. As for the motor scale 103 (41.4%) had less than 69 points scoring with significant 

delay, 63 (25.3%) were 70 to 84 points qualifying slight delay, 82 (32.9%) with a score between 



85 and 114 reported development normal and 1 (0.4%) were rated with a score higher than 115 

estimating accelerated development. Valuing Amiel-Tison reported abnormality in 177 infants 

(71.1%) and was normal in 72 infants report (28.9%). In motion abnormalities 40 (20%) patients 

had PCI. 

 

To qualify hypocarbia association was identified, hypercarbia, hypoxia  and hyperoxia with 

normal and abnormal neurodevelopment, with statistical significance for hypercarbia (OR 9061, 

IC 95% 4.895-16.775, p 0.0001), hyperoxia (OR 4820, IC 95% 2.642-8.794, p 0.0001). 

Following the methodology outlined in Table 2 presents the results of the estimation using 

bivariate logistic regression, after removal of non-significant variables. First, it is noteworthy 

that the statistic applied to evaluate the validity of the model as a whole indicates that there are 

sufficient reasons to accept its validity (omnibus test of the model shows the following results: 

Chi Square: 146.452,   p: 0.0001), we can say the altered levels of oxygen and carbon dioxide 

explain abnormal neurodevelopment. In addition, Table 3 presents the results anothertests 

commonly used to assess the goodness of fit of a logistic regression model (called Hosmer and 

Lemeshow). From the results it is interesting to note the high ability of the model to correctly 

classify infants studied. Thus, 84.3% of cases globally considered, was well rated. And there are 

differences between the percentages for normal children and children 86.2 82.5 abnormal. 

 

Conclusions: The neurodevelopmental be assessed routinely in the neonatal intensive care 

hospital units, with strict criteria for monitoring and assessment programs established. 

Alterations CO2 y O2 predictpositive and statistically significant association with a population-

attributable risk forn eurodevelopmental disorders in bothORand inthe logistic regression. The 

neurological assessment should be used early for timely intervention. Valuing BayleyII supports 

reports in the literatura most affected motor scalethanmental. Since its initial 

useneonatalventilatory supporthas contributed tothe increasedsurvival in the newbornand is 

currently a priority need for effective strategies gente ventilation characterized by low tidal 

volumes, permissive hypercarbia and hypoxemia that impact shortlong termcare and the 

evolution of lung neonatal neurodevelopment. 

 

This work is partly presented at 2nd International Conference on Pediatrics, Neonatology and 

Healthcare on April, 16-17, 2020 at Amsterdam, Netherlands. 
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