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Abstract:

Traumatic brain injury (TBI) is a leading cause of death and disability in trauma patients. Patients with TBI frequently
sustain concomitant injuries in extra cranial regions. The effect of severe extracranial injury (SEI) on the outcome of
TBI is controversial. We retrospectively enrolled 129 patients with head injury Total patients were dichotomized into
isolated TBI (n = 90) and TBI associated with SEI (n = 39). The differences in severity and outcome between these two
groups were analyzed. Mortality was 8.89 % in the isolated TBI group and 20.28 % in TBI with SEI group (P = 0.0719),
but the Glasgow Outcome Scale (GOS) in terms of Good Recovery (GR) was more in the isolated TBI group (P =
0.0004). Adjusting for age, GCS, and length of hospital stay, SEI was a strong prognostic factor for mortality. It is
important to manage not only the brain but the whole body in the treatment of TBI patients with SEI.

Key words: traumatic brain injury, extracranial injury, mortality, prognosis.

Introduction:

Traumatic brain injury (TBI) is the leading cause of trauma
death and long-term disability among adult population below
40 years old '. Primary and secondary brain injuries such as
decreased cerebral blood flow, hypotension, increased
intracranial pressure and presence of medical complications
are all known to affect medical and functional outcomes >,
Apart from the primary and secondary brain injuries,
concomitant injuries suffered during TBI are also known to
have an aggravating effect on the patients’ outcome. This is
especially evident in the mortality outcome which is
commonly associated with more severe concomitant injuries
156 Overall, 78% of all patients with TBI suffer additional
injuries. "such as limb fractures, cardiopulmonary or visceral
injuries, spinal cord injuries, peripheral nerve injuries and
limb amputations’. Many authors have reported that Severe
Extracranial Injury (SEI) with concomitant head injury is
associated with high mortality rates.'®'> The influence of
extracranial injury on the outcome of TBI remains
controversial.’* 1 In patients with brain injury, concomitant
injuries in extracranial sites cause decreased cerebral blood
flow and/or coagulopathy due to massive hemorrhage as
secondary brain damage.'” We conducted a retrospective
observational single-center study of TBI with concomitant
injuries.
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Materials and Method:

This study was conducted in the Emergency & Casualty dept.,
CMH, Dhaka, a tertiary referral center for armed forces during
the year 2018. The hospital has a well-equipped Emergency
Department (ED) with readily available surgical staff
members and facilities such as X-rays, ultrasounds and
computed tomography (CT). All patients presented to the ED
with suspected diagnosis of TBI were reviewed by the
neurosurgical team.

In this study, the initial selection of patients was done
retrospectively by going through the hospital records of all
patients presented to the ED, for first episode of TBI between
Jan 2019 and Dec 2019. Patients<18 yrs age, who were dead
on arrival at the ED or had preexisting cognitive, behavioral or
physical disabilities before the presenting TBI were excluded
from the study. After the initial exclusion, the remaining
hospital charts were further reviewed for the patients’
demographic profile, Glasgow Coma Scale (GCS)
measurement on arrival at the ED, mechanism of TBI, early
CT brain scan findings, presence of hypoxia, hypotension and
concomitant injuries; and the therapeutic neurosurgical
intervention performed (e.g. craniotomy and clot
evacuation).GCS scores were used to divide patients into mild
(13-15), moderate (9—12) or severe (3—8) TBI. CT brain scan
findings were documented based on the radiologist reports
provided in the hospital charts and divided into two groups. A
normal CT brain scan finding was considered as showing no
visible acute TBI changes whereas an abnormal CT brain scan
finding was considered as showing some visible changes due
to the acute TBI. Concomitant injuries are injuries affecting
other body regions presented at the same time with the TBI.
Each TBI and concomitant injury was rated according to
Abbreviated Injury Scale (AIS) criteria (1998 updated version
of AIS) ."™® AIS is an anatomical scoring system which grades
individual injuries and forms the basis of Injury Severity
Score. The scale ranges from 1 to 6, I=minor, 2=moderate,
3=serious, 4=severe, 5=critical and 6=fatal injuries. Only AIS
score for body regions of each individual injury was
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documented. In this study, patients with concomitant injuries
of AIS grade3 were grouped together as having clinically
significant concomitant injuries for the purpose of comparison
on the long-term functional outcome. WE defined severe extra
cranial injury (SEI) as AIS > 3 injuries in the face, chest,
abdomen, and pelvis/extremities !

A functional assessment was conducted by two designated
clinicians in the outpatient clinic using Glasgow Outcome
Scale (GOS) as the outcome measure. GOS classifies
functional level into five categories: death, vegetative state,
severe disability, moderate disability and total recovery *°.

A p value of less than 0.05 was considered statistically
significant. All statistical analysis was performed using SPSS
version 17.

Results

Total 129 patients with head injury (HI) were studied
retrospectively after fulfilling inclusion criteria. The TBI with
SEI group comprised 39 patients accounting for 30.23% of the
total. The reaming 90 patients belonged to Isolated Head
Injury group. The mean age was in the 18-40 yrs. in both
groups, and though a male predominance was seen, no
significant difference was found in this between them (Table
1). Regarding the mechanism of injury, in the isolated TBI
group traffic accidents predominated (80%), with fall
implicated in many of the remaining cases. The diagnosis of
head injuries was classified as epidural /subdural hematoma,
brain contusion, traumatic subarachnoid hemorrhage, and
diffuse axonal injury.

The frequency of acute hematoma in the isolated TBI group
was significantly higher than that in TBI with SEI group
(Table 1). In the TBI with SEI group, in addition to the head,
the chest, abdomen, extremities, and pelvis often showed
injuries, and so the frequency of surgery in this group was
high. The incidence of epidural and/or subdural hematoma
was significantly higher in the isolated TBI group, whereas
DAI was significantly higher in the TBI with SEI group.

Table 1: Baseline characteristics of 129 study patients

Total Isolated TBI =~ TBI with SEI
n=129 n=90 n=39

Age

18-40 55 32 23
41-60 40 35 15
>60 34 21 13
Gender

Male 114 65 49
Female 15 9 6
Mechanism

RTA 103 57 46
Fall 11 4 7
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Physical assault 8 3 5
others 7 2 5
Type of HI

ASDH&/ EDH 65 48 17
tSAH 15 7 8
Contusion 25 8 17
DAI 19 4 15
Others 5 1 4

RTA: Road traffic accident, ASDH: acute subdural hematoma,
EDH: epidural hematoma, DAI: diffuse axonal injury, SEI:
severe extracranial injuries, tSAH: traumatic subarachnoid
hemorrhage, TBI: traumatic brain injury.

The frequency and distribution of extracranial concomitant
injuries according to the AIS score are illustrated in Table 2.
Among the AIS grade 3, injuries in extremities were more
common.

Table 2. Frequency of extracranial concomitant injuries
according to AIS in all the patients

Face Chest Abdomen  extremities
AlS1 4 3 1 0
AIS2 7 4 2 3
AIS3 3 5 2 15
AlS4 1 1 1 3

Figure: A
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Figure: B

Figure A showing concomitant chest injury associated with
head injury

Figure B showing left sided ASDH with mid line shifting

Table 3 shows mortality to be 8.89% in the isolated TBI
group, and 20.28.% in the TBI with SEI group (P =.0719). On
the other hand, regarding GOS, in the isolated TBI group, GR
was seen in 49 (54.44%) while in the TBI with SEI group GR
was 20.51%. When the functional outcome including death
was compared using GOS it was found to be better in the
isolated TBI group than in the TBI with SEI group (P =.0004)

Table 3: Outcome:

GOS Isolated TBI TBI with SEI P
n=90 n=39

GR 49 (54.44%) 8(20.51%) .0004

MD 17 (18.8%) 7 (17.94%) 9085

SD 15 (16.66%) 10 (25.64%) 2478

PVS 1(1.11%) 3 (7.69%) .0485

D 8(8.89%) 11 (28.20%) .0719

D: dead, GCS: Glasgow Coma Scale, GR: good recovery,
MD: moderate disability, PVS: persistent vegetative state, SD:
severe disability, SEI: severe extracranial injury, TBI:
traumatic brain injury.

Discussion
We found that younger men have higher rates of severe TBI

due to RTAs. This can be due to pattern of their lifestyles,
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work, and activities; eg, their high risk job and more use of
motor vehicle 2! This result is in accordance with several
previous studies.?> > However in a number of studies a greater
incidence of HI was observed in elderly patients.?® RTAs are
the most common cause of TBI*”»*® which is in accordance
with our study .This may be due to the fact that many people
are not following traffic rules. Despite the fact that wearing
helmet is mandatory, a number of cases found not following
the rules. Although coexistence of TBI and concomitant
injuries is common, its influence on the long-term functional
outcome has not been widely studied. Previous reports
focused on the occurrence of specific concomitant injuries
with TBI, for example extremity injuries, spinal cord injuries
or cranial injuries®.

Lower extremity injuries were common in this study, second
only to facial injuries. The high frequency of lower extremity
concomitant injuries is not surprising since79.84% of the TBI
etiology in our study population was related to motor vehicle
collision. The high-impact trauma associated with motor
vehicle collision made the extremities vulnerable to fracture,
crush or amputation injury. This is consistent with a high
incidence of concurrent lower extremity injuries noted in
multiple trauma patients with TBI 32. Chest, abdomen and
spine injuries were less common in this study, but they were
among the more severe concomitant injuries reported. Chest
injuries were the most common extracranial concomitant
injuries measuring AIS grade 3. The presence of hemothorax
or pneumothorax are among the factors classifying chest
injuries measured at AIS grade three.®

Extracranial concomitant injuries were found to have
significant influence on functional outcome among TBI
patients. The study demonstrated that although the initial TBI
is mild, clinically significant concomitant injuries influenced
the disability outcome in the long term.

Extracranial concomitant injuries of AIS grade3 remained
significant predictors for unfavorable outcome. The main
reasons for an increased risk of developing long term
disabilities in the presence of severe extracranial concomitant
injuries are due to physical limitation and mobility restriction.
Severe extremity injuries, which can affect physical function
and mobility, were more common than severe spinal or
abdominal injuries in this study. Previous studies have
revealed that severe injuries of the lower extremities can
affect long-term functional outcome regardless of treatment
options. 3334

Old age above 40 is another significant predictor for disability
in this study as previously demonstrated in other studies 5.
Older individuals above the age of 40 were found to have
worse long-term recovery and they were more likely to have
functional decline *’.

Our study has several limitations. First, the number of patients
was relatively small which reduced the overall statistical
strength of the study. A larger number may show significant
association of severe AIS among the more severe TBI
patients. Second, the selection of patients was done
retrospectively. Other factors which can contribute to



functional outcome such as pre-injury education and
premorbid medical comorbidities were also not analyzed.
Future prospective studies with a larger sample size should be
conducted to ascertain a better understanding on the influence
of extracranial concomitant injuries to the long-term
functional outcome in patients with different TBI severities.

Conclusion

SEI is an independent prognostic factor for mortality in TBI
patients. Presence of extracranial concomitant injuries play an
important role in prognosis. Among those who survived the
initial TBI, the presence of extracranial concomitant injuries
influenced the long-term functional outcome resulting in
moderate and severe disabilities. This finding suggests that
disability outcome depends on a more complex interaction
between the severity of concomitant injuries and TBI itself.
Therefore, careful assessment is necessary for early diagnosis
of concomitant injuries in patients with head injury.
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