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Abstract

Introduction: Traumatic Brain Injuries are among the leading cause of mortality and morbidity world over. They
are the leading cause of death among the younger age groups accounting for several indirect social and economic
problems. This becomes more important in developing nations like India.

Methodology: 30 pediatric and 30 adult patients that were admitted and diagnosed to have Diffuse axonal Injury
were included in our study. The duration of the study was 6 months between June and November 2018 in the
Institute of Neurosurgery, Madras Medical College.

Discussion: Diffuse axonal injury is caused from widespread tearing of axons and small vessels by shearing forces
and is defined as prolonged post-traumatic coma over 6 hours following injury without demonstrable mass lesion.

Results: Of the 21 patients with Grade 1 DAI, all 21 had favorable outcome as defined by GOS 4 or 5. 13 of the 20
in Grade 2 DAI had favourable outcomes while only 5 of the 19 with Grade 3 DAI had favourable outcomes.

Conclusion: In our study we were able to find out that while there was a statisticaly significant correlation between
grade of DAI and the outcome (p=0.002), there was no statistically significant correlation between gender and the
outcomes (p=0.3).
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Introduction age groups accounting for several indirect social and
economic problems. This becomes more important
in developing nations like India. As per report
by the ministry of road transport, Government of
India (2007) 1.4 lakhs road accident happened in
2007 with 40,612 people killed and 1.5 lakhs people
injured [1,2]. Hence, India is leading the world in
fatalities due to road accidents. With the increasing
use of MRI, Diffuse Axonal Injury is reported far
more frequently. While recovery from DAI is
dependent on the grade of the Injury, in our study

Traumatic Brain Injuries are among the leading
cause of mortality and morbidity world over. They
are the leading cause of death among the younger

Author’s Affiliation: 'Assistant Professor, *Post
Graduate Resident, *Professor, Dept. of Neurosurgery,
Institute of Neurosurgery, Madras Medical College,

Chennai, Tamil Nadu 600003, India.

Corresponding Author: Sai Sriram S., Post
Graduate Resident, Dept. of Neurosurgery, Institute
of Neurosurgery, Madras Medical College, Chennai,
Tamil Nadu 600003, India.

E-mail: saisriram1989@gmail.com

Received on 29.03.2019, Accepted on 04.05.2019

© Red Flower Publication Pvt. Ltd.

we attempt to establish a correlation between age
and outcomes.

TBI in children often occur in the same manner
as in adults but differ in both pathophysiology
and management. The differences are attributable
to age-related structural change, mechanism of
injuries based on physical ability of the child, and
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the difficulty in neurological evaluation of pediatric
populations [3]. Several small case series of DAI in
children, using differing imaging methods, found
varying outcomes and were unable to correlate
injury with prognosis [4,5,6,7]. Advances in
diagnostic imaging have improved the quality of
care by assisting healthcare providers to evaluate
and diagnose children with TBI.

Materials and Methods

Thirty (30) pediatric and 30 adult patients that
were admitted and diagnosed to have Diffuse
axonal Injury were included in our study. The
duration of the study was 6 months between
June and November 2018 in the Institute of
Neurosurgery, Madras Medical College. Patients
were assessed based on their admitting GCS,
associated injuries, duration of coma and these were
correlated with outcome at the time of discharge as
defined by Glasgow Outcome Score as favourable
(GOS-4 and 5) or unfavourable (GOS 1,2 and 3).
Patients with hypotension and significant injury
to other systems which required intervention were
excluded from the study. DAI was defined based
on the description by Gennarelli et al. An MRI
finding of scattered small hemorrhagic lesions on
hemispheric white matter was classified as grade I,
a finding of additional focal lesions on the corpus
callosum was classified as grade II, and a finding
of additional focal lesions on the brain stem was
classified as grade III. The correlation between the
MRI grade and the mean time interval to recovery of
consciousness was evaluated by one-way analysis
of variance (ANOVA). Statistical significance was
defined as p < 0.05.

Results

Of the 60 patients in the study, 43 were men and
17 were women.

Among the pediatric patients, 12 had Grade
1 DA, 11 had Grade 2 DAI and the remaining 7
had Grade 3 DAL Among the adults, 9 patients had
Grade 1 DAI, 9 more had Grade 2 DAI and 12 had
Grade 3 DAL

The gender distribution among the pediatric
patients was 8 boys and 4 girls had Grade 1 DAI
7 boys and 4 girls had Grade 2 DAI awhile 4 boys
and 3 girls had DAI of Grade 3. Among the adults,
8 men and a woman had Grade 1 DAL Grade 2 DAI
was noted in 7 men and 2 women while 10 men and
2 women had grade 3 DAL

Of the 21 patients with Grade 1 DA, all 21 had
favorable outcome as defined by GOS 4 or 5. 13 of
the 20 in Grade 2 DAI had favourable outcomes
while only 5 of the 19 with Grade 3 DAI had
favourable outcomes. There was a statistically
significant correlation with p value of 0.002.

23 of the 30 pediatric patients had a favourable
outcome. It included all 12 who had Grade 1 DAI,
8 of the 11 with Grade 2 DAI and 3 of the 7 with
Grade 3 DAL

Among the adults, 16 of the 30 had favorable
outcomes. 9 belonged to Grade 1 DAI, 5 had Geade
2 DAI while only 2 of the 12 with Grade 3 DAI had
favourable outcomes.

There was a statistically significant correlation
between age and outcome with a p value of 0.03.

Discussion

Diffuse axonal injury is caused from widespread
tearing of axons and small vessels by shearing
forces and is defined as prolonged post-traumatic
coma over 6 hours following injury without
demonstrable mass lesion [8,9,10]. “Diffuse
degeneration of the cerebral white matter” was
first defined by Strich [11]. The time course of the
pathological changes was established by Adams
et al. [12]. Studies have suggested that children
with deeper lesions are more likely to have poor
outcomes, the so-called Ommaya-Gennarelli
hypothesis [13,14,15].

The Ommaya-Gennarelli depth of lesion model
was used to create the Adams classification for
animal studies. Mild (grade 1) DAI includes
microscopic changes in subcortical white matter,
corpus callosum, brainstem, and cerebellum.
Moderate (grade 2) DAlis defined by grossly evident
focal lesions isolated to the corpus callosum. Severe
DALI (grade 3) includes additional focal lesions in
the dorsolateral rostral brainstem [16]. Although
useful for animal studies, it is uncertain how well
this classification translates to the clinical setting.
In one study, patients with DAI lesions limited
to subcortical white matter had better outcomes
than patients with injury to the corpus callosum
or brainstem [17]. Other investigators found a high
incidence of brainstem hemorrhage in patients with
more severe TBI and DAL

There are unique biomechanical properties
for pediatric brain injury due to a combination of
higher plasticity and deformity, whereby external
forces are absorbed in a different way compared
to adults. The infant skull is less rigid, and open
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sutures function as joints, allowing for a small
degree of movement in response to a mechanical
stress. The cerebral white matter contains little
myelin, and its distribution is very different in
newborns compared with that in adults. The
neonatal brain is watery, while the myelinated brain
has a much higher density due to the progressing
myelination and progressively lowering of the
water content. Temporal differences between
myelination of various brain areas are pronounced
during progressing development. Myelination
follows programmed patterns with a caudo-cranial
and posterior-anterior predominance. The degree
of myelination results in different absorption of
traumatic forces, with increased susceptibility to
TBI in the unmyelinated regions [19].

Diffuse axonal injury can be diagnosed
using clinical signs (level of consciousness and
neurological deficits) and radiological findings.
Zimmerman reported the first study of radiological
diagnosis of diffuse axonal injury that includes
small hemorrhagic lesions on the corpus callosum,
upper brain stem, corticomedullary junction,
parasagittal area, and basal ganglia. Brain
computed tomographic (CT) findings lack accuracy
in the prediction of a patient’s outcome and do
not correspond well to the patient’s GCS score or
neurological state [20].

Conclusion

In our study we were able to find out that while
there was a statistically significant correlation
between grade of DAI and the outcome (p=0.002),
there was no statistically significant correlation
between gender and the outcomes (p=0.3).
However, we were able to establish a statistically
significant correlation between age of the patient
and the outcome (p=0.03). A greater percentage of
pediatric patients had a better outcome compared
to their adult counterparts. These findings of
our study are in line with several studies that
have concluded that pediatric populations tend
to show comparatively better recovery than the
adult populace.

Given the increasing incidence of DAI and the
increasing number of pediatric patients being
affected, further studies are needed to better
prognosticate this condition which may have long
lasting impact on the growing child and the plastic
brain and ipso facto, be a significant factor in the
development of the child and by extension, the
community.
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