ORIG]NAL RESEARCH PAPER Volume-7 | Issue-5 | May-2018 | PRINT ISSN No 2277 - 8179

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

PROGNOSTIC FACTORS IN SEVERE HEAD INJURY AND THEIR ASSOCIATION
WITH OUTCOME-OUR INSTITUTIONAL EXPERIENCE

l Neurosurgery J

Dr. Karan Marwah Resident, d;partment of neurosurgery National Institute Of Medical Science And
Research, Jaipur

Dr. Vijay Kumar  Associate professor, department of neurosurgery National Institute Of Medical Science

Gupta* And Research, Jaipur *Corresponding Author

Associate professor, department of neurosurgery National Institute Of Medical Science

Dr. Sanjeev Attry And Research, Jaipur

Dr. Kashish Resident, department of neurosurgery National Institute Of Medical Science And
Sharma Research, Jaipur
Dr. Saurabh Chief neuroanaesthetist and neurointensive care National Institute Of Medical Science
Bhargava And Research, Jaipur

. Senior Professor and HOD , department of neurosurgery National Institute Of Medical
Dr. H. Bagaria . .

Science And Research, Jaipur

Dr. Vimal Roy Senior Professor , department of neurosurgery National Institute Of Medical Science And
Sardana Research, Jaipur

ABSTRACT

Severe head injury is leading cause of mortality and morbidity in Indian population especially among young men. Outcome prediction after severe

head injury is very important especially for countries like India for better targeting of limited healthcare resources and implementation of specific
methods of treatment to patients. This study was undertaken to assess prognostic factors and their association with outcome in severe head injury.
This study is based on a prospective analysis of 100 patients admitted in emergency department of our hospital with severe head injury (Glasgow
Coma Score <8). Basic demographic, clinical and radiological data at admission and during hospital stay were recorded according to Glasgow
Outcome Score. Predicting outcome is an assimilative and integrative process of various pre-injury, injury and post-injury variables. CT scan
should be done on urgent basis for planning further management.
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Severe head injury is defined as brain injury resulting in loss of
consciousness of greater than 6 hours and a Glasgow Coma Scale of
<8, is a major cause of death and disability worldwide '*.The brain
damage causes, hypoventilation leading to hypercarbia and hypoxia.
Combined with brain swelling as a direct result of the trauma, this can
lead to serious disability and death *”.

The management of severe head injury patients demands the
dedication of expensive but limited intensive care resources for
considerable length of time. In spite of these efforts, mortality and long
term morbidity remains high. In all reported series of significant
number of patients, a mortality rate in range of 30-40% was seen'’.
Outcome prediction after severe head injury continues to be an area of
intense interest.

In part, this reflects the natural curiosity of the neurosurgeon, but as an
increasing attention is paid to resource allocation in all societies, our
ability or inability to accurately predict outcome becomes very
important for targeting of scarce resources'. Commonly used
predictors of outcome both individually or in combination includes-
age, Glasgow coma scale score, pupillary reactivity, early hypoxia and
hypotension,brain stem reflexes and CT findings”. This prospective
study was undertaken to evaluate these factors as predictors of
outcome in patients with severe head injury.

MATERIALAND METHODS

This study is based on the prospective analysis of patients admitted in
our hospital from 1" October 2015 to 31" March 2017 with severe head
injury with GCS of 8 or less. Patients with associated severe chest,
abdominal or orthopaedic trauma were excluded in our study. After
initial resuscitation these patients were evaluated and investigated. CT
scan was done in all patients and those with significant operable lesions
were operated upon immediately. Other patients were managed
conservatively using ventilatory support, anti convulsants and anti

oedema drugs. Clinical outcome was evaluated after six months of
discharge, according to Glasgow outcome score:

1) Gradel(death)

2) Gradell (vegetative)

3) Gradelll (mostly dependant)

4) GradeIV (minimally dependant)

5) GradeV (goodrecovery)

e GOS of Tto Il was considered as unfavourable outcome (U.O.).

e GOS of IV and V was considered as favourable outcome for
statistical analysis.

e The data was analyzed as mean SD, non-parametric data was
analyzed by chi square, Fischer's exact test and parametric test was
applied to the interval data.

TABLE 1 EPIDEMIOLOGICAL PROGNOSTIC FACTORS IN
SEVERE HEAD INJURY (n=100)m

Prognost| Sub- | No. | Glasgow | % of| Significance/p value
ic  |groups outcome | UO
factors score
I I |0 Iviv
Age | <20 | 20 2 2 2 |3 [11f 30 [S/<0.
001
20-40 | 40 15 5 0 |10]10] 50
>40 | 40 20 2 4 5|9 65
Sex | Male | 86 40 3 3 120]20]53.48NS>0
.05
Female| 14 3 1 1 [ 453571
Mode of| RTA | 82 34 6 | 10 [16]16[60.97[NS>0
injury .05
Fall | 14 4 4 0 [2]4(57.14
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Assault| 4 1 1 0 |1[1] 50
H/O Yes | 20 6 0 4 |5]5] 50 [NS>0
alcohol .05
intake
No | 80 30 8 2 120(20[ 50
Time of| <8 h | 80 30 6 10 | 4 |130|57.50|NS>0
[presentat] .05
ion
>8h | 20 4 4 2 |151|5] 50

U.O =unfavourable outcome, NS =not significant,S = significant.

TABLE 2 CLINICAL PROGNOSTIC FACTOR IN SEVERE
HEAD INJURY (n=100)

Prognosti| Sub- [No.| Glasgow | % of | Significance/p value
¢ factor | group outcome | UO
scale
1 I [HaIjv|v
Hyoptenti|Presen| 30 10 5 0 [7]7|50[NS/>0.05
on t
Absent| 70 20 10 | 5 |15(20]50
GCS 3-6 |45 30 5 |0]|5]5]77.]S/<0.000
77 1
7-8 |55 10 5 5 [15]20]36.
36
Hypoxia |Presen|20 5 5 5123 |75]s/<0.0001
t
Absent| 80 20 3 7 |25(25|37.
50
Pupillary [Norma| 86 40 2 3 [13]2848.]s/<0.001
reflex 1 83
Both | 6 2 1 1111 ]66.
dialate 66
d
Anisoc| 8 4 2 111]2]75
oria
Treatment| Non- | 60 30 2 3 | 5(20(58.| S/<0.05
operati| 33
ve
Operat| 40 5 5 1 [10{20(27.
ive 50

U.O =unfavourable outcome, NS =not significant, S =significant.

TABLE 3 PROGNOSTIC FACTORS ON CT SCANIN SEVERE
HEAD INJURY (n=100)

Prognostic| Sub- | No. Glasgow  [% of|Significance/p value
factor |group outcome score | UO
1 I |IIIV|V
MIDLINE|Abse| 45 10 5 | 5110(15[44.|S/<0.0
SHIFT nt 441 05
<5m| 35 10 3 [4|5](10)48.
m 57
>5m| 20 14 0 [0[4(5(70
m
EDH |[Abse| 80 30 10 | 3 |17|20|53.|NS/>0
nt 75| .05
<10m| 14 2 L [1[5]|5]28.
m 57
>10m| 6 1 0 [0]0]5](l6.
m 66
SDH |Abse| 60 20 4 |4 [17(15/46.[NS/>0
nt 66| .05
<10m| 30 10 4 |33 |10[56.
m 66
>10m| 10 3 1 |1]2[3(50
m
CONTUSI|Prese| 90 35 4 16 [15[{30{50NS/>0
ON nt .05
Abse| 10 3 2 (1]2]2]|60
nt

U.O =unfavourable outcome, NS =not significant, S =significant.

OBSERVATIONS

During the Eighteen-month (1st October 2015 to 31st March 2017)
period, 100 consecutive patients of severe head injury were enrolled in
this study. The influence of the epidemiological factors on the outcome
is shown in Table 1. The majority of patients were males (86%) with
road traffic accident (82%) as most common mode of head injury.

Increasing age of the patient had statistically unfavourable outcome (p
value <0.001) relationship with age of the patient. In our study 65% of
patients with ages more than 40 years had unfavorable outcome in
comparison to 30% and 40% in patients below the age of 20 and
between 20 to 40 years of age respectively

Mode of injury whether road traffic accident (60.97%), fall (57.14%)
or assault (50%) did not had any significant relation with adverse
outcome. In our study 20% patients had history of alcohol intake, but
alcohol intake was not a significant predictor of outcome. 80% of
patients presented to emergency within 8 hours.

The influence of various clinical factors on neurological outcome is
shown in Table 2. 30% of patients were hypotensive when they
presented in casualty, its relation with clinical outcome was not
significant. Hypoxia, being one of the preventable secondary brain
insults, greatly affected outcome in patients with severe head injury.
75% of patients who had hypoxia at the time of presentation had
unfavourable outcome, as compared to 37.50% in non-hypoxic
patients. So hypoxia was significantly associated with adverse
outcome with p value <0.005. The GCS score at the time of admission
has been shown to be a reliable predictor of clinical outcome after
severe head injury. In our study 77.77% of patients with GCS of 3 to 4
had unfavourable outcome as compared to 52.63% in patients with 5 to
6 GCS and 36.36% in patients with 7 to 8 GCS. It was statistically
highly significant with P value. <0.0001.

Normal pupillary reflex was associated with good outcome.Normal
pupillary reflex was associated with good outcome. It was found that
48.83% with normal pupillary reflex had unfavorable outcome as
compared to 66.66% in patients with both dilated pupils and 75% in
patients with anisocoria. Thus association of abnormal pupillary reflex
withunfavorable outcome was statistically highly significant.

It was found that 40% of patients with severe head injury required
operative intervention out of which 27.5% resulted in unfavorable
outcome. In our study 60% of patients were managed conservatively
outof which 58.33% resulted in unfavorable outcome.

This signifies the important role of early operative intervention in
management of severe head injury.

The influence of the CT scan findings on the final outcome is shown in
Table 3. Greater degree of midline shift on CT scan was associated
with unfavorable outcome. It was seen that 44.44% with midline shift
of <1 mm, 48.57% with midline shift of 1-5 mm and 70% with midline
shift of >5 mm. This increase in unfavorable outcome with greater
degree of midline shift is statistically significant. Presence of
extradural or subdural hematoma did not significantly influence the
outcome.

DISCUSSION

The glasgow coma scale (GCS) and the glasgow outcome score (GOS)
have provided practical methods for assessment of the severity and the
outcome in patients with severe head injury (GCS 8 or less).
Aggressive management of these patients with elective ventilation
compels to rely on the pupillary reflex , GCS and CT scan findings to
guide his further decisions.”" While it was predicted that aggressive
management of severe head injury would decrease mortality, but it
leads to increase the number of vegetative patients. Studies have
shown that percentage of patients with functional outcome actually
increases without significantly increasing the percentage of severe
disabled patients.""However, very few studies have focussed
exclusively on the outcome of patients with dilated unreactive pupils'™
“ thus giving a special significance to our study.

Patients were studied till the period of six months after discharge from
hospital. A common Glasgow outcome scale (GOS) was used to
compare the outcome. Many variables were analyzed to predict
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prognosis, using GOS as dependent variable. Road traffic accident was
commonest (83.64%) mode of severe head injury in our study. It was
comparatively higher as compared to previous studies”™.It may be
because of location of our Institute,which is on national higway-11C.
As in other previous studies, the increasing age had unfavourable
outcome in our study also™”'. Livingston et al and Lewin et al™™
showed similar results. Although persons under the influence of
alcohol are more likely to sustain head injury, it was not significantly
associated with clinical outcome in our study.

Miller et al* reported associated polytrauma in 49% of cases in their
series. Neufiled etal”, reported a high mortality of 83% in patients with
severe head injury in shock, while Andrews et al” had poor outcome in
95.55% of severe head injured patients with hypotension and cardiac
arrest. A single episode of hypotension has been reported to cause an
85% increase in mortality.”"

Majority of patients (80%) came after 1 h of injury. In this study,
hypotension was not significantly associated with unfavourable
outcome. This is in contrast to previous studies™”’, probably because of
selection bias as all patients with severe chest, abdominal or
orthopedic trauma were excluded in our study. It has been seen that a
large number of patients with severe head injury die, not because of
primary brain damage but because of additional brain insult, hypoxia
being one of the most important of them™™ . In our study majority of
patients (82.62%) who were hypoxic at the time of admission had

unfavourable outcome.

Trauma has been shown to increase the vulnerability of the brain to
ischemia for a period that may last for upto 24 hours™.The resulting
ischemia, if present, occurs in the first few hours following the
trauma” It has also been shown that the cerebral autoregulatory
function and CO2 vascular reactivity was impaired in the injured
brain’™. Hence, it is not surprising that polytrauma patients with
hypotension have been reported to be associated with a poor
outcome”.Children with polytrauma are especially vulnerable to
hypotension, which is compounded by their need of comparatively
higher cerebral blood flow and oxygen requirements. Brain stem blood
flow of less than 40 ml / 100 g / min, in patients with bilateral
unreactive pupils is associated with a poor outcome™.However,
Bouma et al” showed that, these patients in addition to a decreased
brain stem blood flow also demonstrated a global cerebral
hypoperfusion (cerebral blood flow of 18 ml/ 100 gm / min or less).

Sakaset al” reported that 17.5% of patients in their series had bilateral
unresponsive pupils and localizing motor response. While lack of
pupillary responsiveness and motor abnormalities are thought to
reflect brain stem ischemia, frequent involvement of the third nerve
nuclei in the brain stem suggests its higher vulnerability to ischemia
than the corticospinal pathway.

Marmarouet al ** reported that besides the age, motor score and
pupillary responses at admission were the factors most likely to affect
the outcome. It should, however, be noted that the ICP may be normal
for the first 24 hours and may rise as late as 3 days following the
trauma.”'

Mortality and morbidity rates in patients sustaining severe head
injuries remain high. In spite of various combinations of predictors, no
model has satisfied all the requirements of an ideal model. This was a
clinical study to determine and evaluate factors predicting outcome in
patients with severe head injury. It should not be the reason to delay
procedures like CT scan, ventriculostomy or other treatment plans.

Majority of previous studies have shown that GCS at the time of
admission is a reliable predictor of final outcome. In our study,
unfavourable outcome was significantly increasing with decreasing
GCS. In our study, none of the surviving patients with both fixed pupils
at admission was in grade V of GOS after six months. Various other
studies have also proved that impaired pupillary response have a well
documented correlation with unfavorable outcome.” CT scan is of
utmost importance to guide further management as shown in our study
and various previous studies. Prognostic role of CT scan in predicting
outcome is also undisputed. Among all the CT findings which we
studied, midline shift is the most important factor that influences the
outcome’™.In our study, there was increase in mortality with increase
in midline shift, with mortality reaching up to 55% in patients with
midline shift of more than 5 mm. One out of five patients who had

normal CT scans died.

Usually, a patient classified as functional outcome will have achieved
this status by the first 6 months*. Heiden et al* reported that 68% of the
patients classified as severe disability at 1 month, had improved to the
category of moderate disability or a good recovery at 6 months and
72% had achieved this status at 1 year. Interestingly, while the initial
linguistic impairment is largely due to a dominant hemisphere injury,
long term recovery of language function is most dependent on the
duration of the coma™.

It can be concluded from this study that road traffic accident was the
commonest mode of severe head injury. Increasing age had
unfavorable outcome. Hypoxia should be avoided on an absolute
basis. Urgent CT scan of the head should be done to look for operable
mass lesions as early detection and evacuation of the mass lesions
saves life. Thus predicting outcome following traumatic severe head
injury is an assimilative and integrative process of various pre-injury,
injury and post-injury variables.
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