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Results

Abstract
Background and Significance
Close monitoring and timely intervention improve
survival and functional outcomes in severe
traumatic brain injury (TBI), but their availability
depends on institutional and national resources.
Methods
Retrospective chart review identified children aged
0 to 17 years with severe TBI admitted to BPCH
and NUH. Data collected included demographics,
Glasgow Coma Scores (GCS), pre- and post-
admission management, mortality, and Glasgow
Outcome Scores (GOS).
Results
A total of 101 subjects met inclusion criteria (66
BPCH and 35 NUH). Study populations were similar
in age, gender, and admission GCS (µ 5 SD + 2).
Cause and mechanism of injury varied between
centers (p=0.000 and p=0.004), as did time from
injury to arrival at the treating hospital (p=0.025).
NUH employed invasive monitoring less frequently
than BPCH (5/35 v. 45/66; p=0.000). The use of
surgical decompression and subdural evacuation
was higher at BPCH (p=0.031 and p=0.003).
Overall mortality rates were similar between
institutions (15 % BPCH, 17% NUH) as were
functional outcomes with low-to-moderate disability
(52% BPCH, 54% NUH), and days of hospital (µ 33
BPCH, 28 NUH) and ICU utilization (12 BPCH, 13
NUH).
Conclusions
Despite variation in resource availability, monitoring
capacity/utilization, and therapeutic approaches,
there were no significant differences in survival and
overall functional outcomes between study
populations.

Discussion & Conclusions

Rates of operative management differed between
groups, with patients at PCH being more likely to
receive intracranial pressure monitoring and to
undergo operative management. Outcomes,
including death and disability, were similar
between the two groups, although mean
hospitalization days were greater in Neiva and the
proportion of patients with severe disability at
discharge was higher at PCH.

Despite differences in injury mechanism, time to
treatment, radiologic findings and surgical
management, we found no significant differences
in death and functional outcome between patients
treated for severe TBI at Phoenix Children’s
Hospital (PCH), US and the Hospital Universitario
de Neiva, Colombia. Mortality rates were similar
between institutions as were functional outcomes
with low to moderate disability.

Costs were not directly measured in this study.
However, hospital length of stay has been used
and validated as a surrogate for resource
utilization. Notably, there were no statistically
significant differences in both hospital and ICU
LOS between PCH and Neiva. However, as
discussed earlier, invasive management in the
form of ICP monitoring and operative
interventions were significantly more common at
PCH relative to Neiva. This trend is suggestive of
increased resource utilization by PCH when
compared to Neiva independent of LOS, which
resulted in statistically similar outcomes at time of
discharge.

In sum, several important differences exist in the
management and epidemiology of severe
traumatic brain injury at two institutions in the
developed and developing world. However, this
study highlights the importance of adherence to
evidence-based practice. Additional studies are
needed to determine how widespread these
differences are, and what, if any, regional
variations exist.

Materials and Methods

A retrospective chart review was performed of
patient’s ages 0 to 17 years, who presented to
Phoenix Children’s Hospital (PCH), US and the
Hospital Universitario de Neiva, Colombia with a
diagnosis of severe TBI during a five-year period.
Severe TBI defined as a reported or evidenced
mechanical insult to the brain where the patient
presented with an admission GCS of 8 or less.
The study enrollment criteria included: age 0 to
<18, diagnosis of TBI, GCS of 8 or less at
admission and the absence of preexisting
conditions affecting neurological function.
Subjects were then screened for inclusion using
the above criteria. Researchers used a data
collection form to extract patient information from
the medical record. At both institutions, extracted
data included patient identifiers, demographics,
information about the TBI event, hospital
admission and management, imaging
assessment, and outcomes data. The PCH team
analyzed deidentified data from both institutions
using SPSS and employed the Pearson Chi-
square, Fisher exact, Kruskal-Wallis, t-test, or
Wilcoxon-rank sum test, as appropriate.

Introduction
Traumatic Brain Injury (TBI) is an etiologically
heterogeneous condition that represents a global
public health issue with major socioeconomic
impact. Evidence-based guidelines for pediatric TBI
management exist, and were last updated by the
Brain Trauma Foundation in 2012. There are,
however, limitations and barriers to their
implementation; one such are the differences in
resource utilization and availability in developed
versus developing countries. In this study, we
performed a retrospective review of pediatric
patients with severe TBI in two tertiary, pediatric
hospitals in the United States and Colombia,
comparing characteristics, management and
outcomes.
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Table 1: Demographic and clinical characteristics
of patients at PCH and Neiva trauma centers.

Results

Table 2: Treatments and outcomes for patients at
PCH and Neiva trauma centers.

In total, sixty-six patients (34 male, 32 female)
from PCH and 35 patients (24 male, 11 female)
from NUH met criteria for inclusion in the study.
Mean ages incoming GCS were similar in the two
groups. Primary cause of injury at Neiva was
predominantly MVAs, whereas MVAs and
accidental falls were the primary causes at PCH.
Most patients transferred directly to PCH,
whereas transferred from OSH to Neiva. As a
result, time from injury to treatment at study
hospital was significantly higher at Neiva than
PCH. Notable radiological differences included in
a higher incidence of SDH at PCH and a higher
rate of DAI in the Neiva cohort.

Hyperosmolar therapy was commonly used by
both study hospitals, but Neiva used hypertonic
saline more often than mannitol. Seizure
prophylaxis at Neiva consisted almost entirely of
phenytoin, whereas levetiracetam and
fosphenytoin were most common at PCH. More
patients at PCH had invasive procedures, e.g.
placements of EVD, ICP monitoring, etc. as well
as surgical evacuations.

Outcomes between the two cohorts were similar,
with the majority of both cohorts classified as low
disability at time of discharge, with similar lengths
of stay in the ICU.
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