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ABSTRACT

INTRODUCTION: Traumatic brain injury can present in various ways, with high rates of
energy transfer leading to more damage. Routine CT imaging for mild head trauma with only
loss of consciousness may not be necessary. Falls are the most common cause of TBI, and a GCS
score of less than 15 and LOC are strong predictors of CT abnormalities. The study emphasizes
the importance of prioritizing GCS scores and significant predictors in clinical decisions to
reduce unnecessary radiation exposure. Future research should focus on tailoring prevention and
treatment strategies for different population subgroups within the study cohort.

OBJECTIVES.: is to study corelation between isolated loc in traumatic brain injury

TYPE OF STUDY: This is a observational study to be conducted in the EMERGENCY
DEPARTMENT of BLDE(DU), Shri B.M Patil Medical College Hospital, Vijayapur ,
Karnataka.

STUDY PERIOD: Period of 21 months (August 2022 to April 2024).

STUDY POPULATION: Patients coming to Emergency Department BLDE, Shri B.M Patil
Medical College Hospital and Research Centre, Vijayapura from August 2022 to April 2024 who
met the inclusion Criteria.

METHODOLOGY:
1. Classification: Patients with Traumatic Brain Injury (TBI) are divided into two groups:
e LOC Group: Patients who experienced Loss of Consciousness (LOC).
e NON-LOC Group: Patients who did not experience LOC.
2. . Later CT Scan Positivity was assesed
e For each of these two groups (LOC and NON-LOC), you identify the CT scan
positivity rates.
¢ You calculate the p-value and odds ratio to determine the association between
LOC and CT scan positivity.
3. Classification on basis of GCS:

o Patients are reclassified based on their Glasgow Coma Scale (GCS) status:

e GCS <15 with LOC: Patients with a GCS score less than 15 who experienced
LOC.

e GCS 15 with LOC: Patients with a GCS score of 15 who experienced LOC.

e For each of these GCS-based subgroups, you calculate the p-value and odds
ratio for CT scan positivity.

4. Comparison:

¢ You compare the p-values and odds ratios from the second classification
(based on GCS and LOC) with those from the first classification (based only
on LOC).
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CONCLUSION: This study highlights the associations between Glasgow Coma Scale (GCS)
scores, loss of consciousness (LOC), and positive CT scan findings in 145 participants with head
trauma. Lower GCS scores and the presence of LOC were linked to higher rates of CT
abnormalities. However, the overall prevalence of positive CT findings was low (3.5%), with only
7.4% of participants with LOC showing abnormalities. Symptoms like vomiting and headache,
and demographic factors such as age, were not significant predictors of CT abnormalities. Given
the low rate of positive CT findings and significant radiation exposure from CT scans, the study
suggests that routine CT imaging for patients with mild head trauma and only LOC may not be
necessary. Prioritizing GCS scores and other significant predictors in clinical decisions can reduce
unnecessary radiation exposure and improve patient safety and resource utilization in emergency
settings. This evidence-based approach ensures CT scans are reserved for higher-risk patients,

enhancing diagnostic accuracy and patient care.
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INTRODUCTION

Traumatic brain injury (TBI) can manifest in a variety of ways, from slight changes in
consciousness to a persistent state of unconsciousness and even death. In the most severe kind of
traumatic brain injury, there is widespread damage and oedema throughout the brain. [1] Head
injuries are a frequent cause of visits to the emergency room. Traumatic brain injury is a possibility

for many individuals who experience blunt head trauma (TBI). [2]

Traumatic brain injury (TBI)

Head moves back and
brain moves forward

"

Traumatic brain injury still affects millions of people worldwide each year. The Centres for
Disease Control report that during the years 2001-2010, there was a rise in the total combined
rates of TBI-related ER visits, hospital stays, and fatalities. [3] All things considered, nevertheless,
there have been fewer TBI-related deaths throughout this same time span. This is probably due in
part to growing public awareness, formalising management and guidelines, and making substantial

12
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technological breakthroughs in treatment protocols. [4] The age groups with the highest rates of
TBI are typically 0-4 years old, as well as teenagers and young adults (15-24 years old). Incidence
peaks again in the elderly (>65 years of age). Car crashes and falls are the two main causes of
traumatic brain injuries nationally. [5] Considering that there are often more TBIs but fewer deaths
associated with them. When evaluating patients who have suffered blunt head trauma, reports of
loss of consciousness is often taken into consideration as a sign that a brain CT scan should be
performed. [6-8] For patients with aberrant Glasgow Coma Scale (GCS) scores and/or LOC,
clinicians regularly order CT scans.

This study assessed whether getting a brain CT scan is necessary if a patient with blunt trauma

reports having LOC but otherwise has a normal physical assessment.

Criteria used to classify TBI severity [9]

Criteria

Structural Imaging

Loss of Consciousness

Alteration of Consciousness Mental State

Post-traumatic Amnesia

Glasgow Coma Scale (best available score 1n 24

houts)

TBI = traumatic brain injury.

Mild

Normal

< 30 minutes

A moment to 24
hours

(-1 day

13-15

13

Moderate

Severe

Normal or abnormal  Normal or

30 minutes to 24

hours

=24 hours

> and =7 days

9-1

3
F

abnormal

=24 hours

=24 hours

>7 days

3-8
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MAJOR CAUSES OF
TRAUMATIC BRAIN INJURIES*

*Based on
information from
the National
Center for Injury
Prevention and
Control, CDC

1% SUICIDE

11% ASSAULT

19%  STRUCK BY OBJECTS (ncL. sPorTS)
20O% MOTOR VEHICLE ACCIDENTS
271% OTHER

287% FALLS

Traumatic Brain Injury (TBI) is a growing public health concern in India, with a significant impact
on individuals and healthcare systems. Here are some key statistics and facts related to TBI in
India. India has one of the highest rates of TBI in the world. It is estimated that approximately 1.5
to 2 million people suffer from TBI each year. TBI is a leading cause of death and disability in
India. About 10% of all trauma-related deaths in the country are due to TBI. The most common
cause of TBI in India, accounting for about 60% of cases. India has a high rate of road traffic

accidents, with over 150,000 deaths annually, and many more sustaining injuries. Males are more

14
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commonly affected than females, with a male-to-female ratio of about 4:1. Young adults (ages 15-
40) are the most affected group, primarily due to their higher involvement in road traffic accidents
and sports activities. Urban areas report higher incidence rates due to denser traffic and greater
exposure to road accidents, whereas rural areas face challenges in access to timely medical care,
contributing to higher mortality rates. TBI places a substantial burden on the healthcare system,
with a significant portion of emergency and trauma care resources dedicated to its management.

The economic burden of TBI is considerable, including direct costs (medical expenses,

hospitalization, rehabilitation) and indirect costs (loss of productivity, long-term disability).

Mechanism of injury

Traumatic brain injury can be caused by a number of different methods, and it can lead to
structural or physiologic brain damage. Blast injury, penetrating injury, and blunt, non-
penetrating traumatic brain injury.

1)  Blunt non-penetrating TBI

Rapid head acceleration or deceleration without impact or a direct hit to the head can both cause
blunt, non-penetrating traumatic brain injury. There are two stages to this mechanism's brain
damage. The traumatic incident that started the process causes the first phase, which lasts for a few
weeks to months. The second phase is a series of neuropathologic processes that follow the initial
injury.

The main injury phase occurs right away, and by the time emergency care is provided, the damage
which has the potential to be fatal practically instantly has usually been fully done. Neural injury
is caused by the brain’s direct contact with the bony cranial vault and the shearing of neurovascular

systems. The brain is housed in a fluid-filled compartment, so when you decelerate quickly, the

15
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movement of its cellular components lags behind the skull. As a result, the brain will impact the
inner aspect of the skull from both the anterior and posterior directions, resulting in a coup-
countercoup lesion. [27] Intracranial structures will twist and torque if a rotational component is
present, which is almost always the case with blunt traumatic brain injury (TBI), leading to
excessive shear strain (i.e., stretch). [28,29] The tissues most vulnerable to extreme strain are blood
vessels and neural axons because of their elongated architecture. As a result, axon loss and blood
vessel damage occur during the first injury phase of traumatic brain injury (TBI) (haemorrhage).
Since motor vehicles decelerate suddenly, they can cause severe injuries. [30]

Axonal injury progresses during the secondary injury phase, which follows the main phase.
Changes in ionic flux cause axonal swelling, a reduction in axonal transport, and modifications to
neurotransmission. [31] A neuron experiences an energy crisis as a result of mitochondrial failure,
which causes apoptosis, or programmed cell death, and a loss of neural function. This secondary
phase may also include demyelination of the neurons and necrosis. Within hours after the damage,
a neuroinflammatory reaction including microgliosis begins, and it may last for months or even
years. Peripheral immune system components can take part in this process due to blood-brain
barrier disruption (BBBD) brought on by traumatic brain injury (TBI). Diffuse microvascular
damage leads to both hyper- and hypo-perfusion, which exacerbates ischemia and cerebral edoema
when paired with BBBD and a loss of autonomic control. The breakdown of intra-axonal structures
can lead to aberrant build-ups of neurotoxic proteins such tau phosphorylation and beta-amyloid.
Early-onset neurodegeneration or dementia may be influenced by post-TBI accumulations of such
proteins in conjunction with chronic aberrant neuroinflammation. [29,32]

Penetrating TBI

Both open and closed TBIs are possible (non-penetrating). When an object penetrates the brain tissue and

exerts physical force on the brain, a penetrating traumatic brain injury (TBI) results. A closed head injury,

16
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or non-penetrating head injury, results from an external force that causes movement of the brain inside the
skull. TBI is frequently caused by missile injuries, such as gunshot wounds, which are categorised as either
penetrating or perforating based on how the projectile passes through the brain. When something penetrates
an injury, it goes into the cranium and becomes lodged there. When an object enters the cerebral cavity and
exits through an exit wound, it can cause perforating injuries. The missile's mass, shape, direction, and
velocity all affect how much damage it does. The amount of energy released as the missile flies through the
brain also affects damage. [27,28]

Blast induced TBI

While non-blast mechanisms are still widespread in both the military and civilian population (e.g.,
injuries from automobile and motorcycle accidents, athletic activities, and military physical
training), blast-induced traumatic brain injury (bTBI) has become a common type of head injury .
Both a direct shock wave effect and an indirect shock wave transmission to the brain via blood
vessels and cerebrospinal fluid can cause neurologic harm from bTBI. Blast overpressure exposure
sets off a series of cellular pathologic events in the brain, resulting in increased blood-brain barrier
(BBB) permeability and damage to the microvasculature and BBB integrity. When the blood-brain
barrier breaks down, it can lead to brain edoema, elevated intracranial pressure, and the onset of
secondary brain damage due to reduced cerebral perfusion and oxygenation. Specifically, it has
been demonstrated that in secondary brain injury following brain-traumatic brain injury (bTBI),
the activation of oxidative processes and neuroinflammation lead to neurodegeneration and cell
death. Like TBIs from other causes, bTBI can have two severity levels: mild, which is similar to
or coexists with PTSD (discussed later in the chapter), and severe, which is frequently associated
with polytrauma (i.e., multiple traumatic injuries, such as a TBI in addition to a serious burn or

TBI and PTSD). The Department of Veterans Affairs (VA) and the military health care system
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face substantial short- and long-term challenges due to the epidemiologic scope and complexity of
brain trauma and related neuropsychiatric disorders. [33]

Traumatic brain injury and Glassgow

Any traumatically caused structural injury or physiological disturbance of brain function
brought on by an outside force is referred to as a traumatic brain injury (TBI). One or more
clinical symptoms that appear right away, such as amnesia, a neurologic deficiency, an
intracranial lesion, or a loss, diminished, or altered level of consciousness, are indicative of it.
[15] External forces could be a blast injury, an object striking the head directly, or indirect forces
from acceleration or deceleration. Traditionally, TBI has been categorised as mild (GCS 13-
15), moderate (GCS 9-12), or severe (GCS 3-8) using the Glasgow Coma Score (GCS). A more
modern TBI categorization system classifies TBI based on imaging results, post-traumatic
amnesia (PTA), alteration of consciousness (AOC), and duration of loss of consciousness
(LOC). [15]

A symptom-based classification categorises illnesses based on the description of symptoms
found during a physical examination and history. This approach is inaccurate in that it frequently
lumps together different pathophysiological processes as a single clinical entity. This is
especially problematic in cases of moderate to severe traumatic brain injury (TBI), since there
are frequently numerous damage processes present at the same time as shown by heterogeneous
imaging findings. A more complex classification that takes into account anatomical,
physiological logic, metabolic, immunologic, and genetic aspects develop as illness

understanding grows and diagnostic capabilities advance. [16]
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MODERATE & SEVERE TBI

Physical Cogpnitive
| Loss of consciousness ( > 30 min) Diminished attention span
Post-injury amnesia ( > 1 day) Impaired decision making
Headaches, migraines Lack of impulse control
Dizziness, vertigo Trouble concentrating
Light sensitivity Memory lapses
Sound sensitivity m/ Confusion
Seizures e
Blurred vision )}\ § l |
\
o ey.e . k i Anxiety
| Chronic pain k\ sty
\-\)\ Aggression
Depression
N\ Personality changes
Post-traumatic stress |

Emotional

Biomechanics

When more energy from the surroundings is transferred to the tissue than can be absorbed
without causing dysfunction, this is known as traumatic damage. The study of how forces
interact with physical reactions in biological systems is known as biomechanics. Traumatic
insults are also known as dynamic loading since they typically happen quickly. Direct or impact
loading as well as impulsive loading, loading that happens without any physical contact are
examples of dynamic loading. Following damage, the brain typically absorbs weights that are
both linear and rotational, known as angular loads. Because loads delivered at high rates likely
to result in more damage, the insult's rate and duration are crucial. [17] For example, you can

apply the same force to a wall by punching it or by pressing your fist against it for a few minutes;
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the former causes a boxer's fracture, while the latter does not. Contusions are examples of focal
injuries that arise from direct stress and frequently happen without extensive damage. By
contrast, the rotational acceleration that accompanies indirect loading frequently results in
diffuse axonal damage (DAI). [18] Due of their enormous cranium and relatively weak neck
muscles connecting it to the trunk, humans are especially vulnerable. Both the acceleration and
deceleration phases of rotational acceleration cause significant and pervasive brain stresses.
Diffuse stresses allow the brain to move differently in relation to the skull, which can result in
bleeding. Following rotational injury, shear strain becomes more noticeable, and brain tissue is
especially vulnerable to this kind of strain. [19] In animal studies, single linear acceleration
resulted in contusions and subdural hematomas but not in loss of consciousness, whereas
rotational acceleration is necessary to cause concussions. [20]

Pathophysiology

The initial traumatic insult causes mechanical damage, such as alterations in cerebral blood
flow, ultrastructural damage to axons, and rupture of cellular and vascular membranes with
release of intracellular contents. [21,22] Widespread release of excitatory neurotransmitters like
glutamate, severe dysregulation of calcium homeostasis, energy deficiency owing to ATP
depletion, production of free radicals, and necrotic and apoptotic pathways leading to cell death
are examples of subsequent metabolic disruption. [22,23] Increased intracranial pressure,
reduced cerebral blood flow, tissue ischemia, cerebral odema, and disruption of the blood brain
barrier are other worldwide effects of the traumatic injury. [24,25]

After the initial insult, glial scar formation, cellular debris elimination, and plastic changes in
neuronal networks initiate the healing and recovery processes. [26] The mechanisms outlined in

this section were primarily obtained from animal research and, to a lesser extent, from humans
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with severe traumatic brain injury (sTBI), due to the challenges associated with investigating
human mTBI. It is believed that similar processes take place in human mTBI.

Neuropathology

The neuropathology of traumatic brain injury (TBI) is comprised of two main injuries: a primary
injury that arises directly from the traumatic insult and a secondary injury that is caused by a series
of molecular and cellular events that are set off by the first injury. These events result in
inflammation, axonal damage, and cell death. [34,35] When a tissue is damaged, cells release
proteins into the extracellular space, which allows bodily fluids like blood to pass through. [35]
The main injury causes immediate reactions, which coordinate neuronal healing. Nevertheless, in
a portion of the population, these biologic alterations are linked to symptoms and deficits that
continue into the subacute and, in some cases, the chronic phases of recovery. The present focus
of research is on the poorly known mechanisms that affect individual variability into recovery.
Military personnel frequently experience chronic neurologic symptoms after traumatic brain
injuries, which might include psychosocial comorbidities, global disability, and neurobehavioral
impairment. It is postulated that traumatic brain injury (TBI) and the ensuing pathogenic processes
cause neurons, glial cells, and endothelial cells to release extracellular chemicals that enter the
bloodstream.

Extracellular release of molecules can happen when cell membranes break down
(neurodegeneration, for example) or when molecules are secreted as part of intercellular
communication (cytokines, angiogenic factors, etc.). Both of these processes are likely to play a
role in the emergence and maintenance of persistent symptoms and deficits that follow traumatic
brain injuries. Additionally, there is proof that traumatic brain injury (TBI) is associated with

neurodegenerative conditions such as multiple sclerosis, Parkinson's disease, amyotrophic lateral
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sclerosis, and various forms of dementia, such as Alzheimer's disease and chronic traumatic

encephalopathy. [36-40]

Glassgow Coma scale

The Glasgow Consciousness Scale (GCS), which was first popularised in 1974 by a Glasgow
working group, is a tool used at the bedside to objectively record a patient's degree of
consciousness and neurological functioning in a form that allows healthcare professionals to easily
share information. The GCS is employed in the majority of clinical settings and has a growing
body of published research supporting its clinical utility.

According to several experts, individuals with GCS scores of 13 or 14 have more serious injuries
than those with scores of 15, hence those with scores of 15 ought to be classified as having "minor
head injuries” and be placed in a different group. [41-44]

For all types of acute medical and trauma patients, the Glasgow Coma Scale (GCS) is used to
objectively characterise the degree of diminished consciousness. The three responsiveness
categories that the scale utilises to assess patients' abilities are eye-opening, motor, and verbal
responses. The total Glasgow Coma Score, which provides a less comprehensive explanation but
can be a useful "shorthand" summary of the severity overall, can be obtained by adding the results
of each scale component. [45]

Its use became widespread in the 1980s when the first edition of Advanced Trauma and Life
Support recommended utilising the Glasgow Coma Scale for all trauma patients.

Furthermore, it was integrated into the World Federation of Neurosurgical Societies (WFNS)
subarachnoid haemorrhage patient grading system created in 1988 [46]. Since then, the Glasgow

Coma Scale and its total score have been included into numerous clinical guidelines and scoring
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w N

systems for patients suffering from trauma or critical illness.[47] These include individuals of all
ages and small children who are not yet verbal. The Glasgow Coma Scale, which is used in over
75 countries, is a required component of the NIH Common Data Elements and the ICD 11 revision
for brain injury investigations. [48-50]
FUNCTION:
Scoring and parameter
Three parameters make up the Glasgow Coma Scale: best motor response (M), best verbal
response (V), and best ocular reaction (E). The Glasgow Coma Scale's component reaction levels
are ""scored" from 1 (no response) to 6 (motor response), 5 (verbal response), and 4 (eye-opening
response).
With three being the lowest and fifteen being the highest, the total Coma Score consequently has
values between three and fifteen.
The total of the constituent elements' scores makes up the score. For instance, GCS10 = E3V4M3
might be used to represent a score of 10.
Best eye response (4)

. No eye opening

. Eye opening to pain

. Eye opening to sound

. Eyes open spontaneously

Best verbal response (5)
. No verbal response
. Incomprehensible sounds

. Inappropriate words
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4. Confused
5. Orientated

Best motor response (6)
No motor response.
Abnormal extension to pain
Abnormal flexion to pain
Withdrawal from pain

Localizing pain

o ok~ w0 DpoE

Obeys commands

Concerning Matter
The following elements could impede the Glasgow Coma Scale evaluation:

1.Pre-existing conditions Obstacles in language Deficit in cognition or nervous system Speech
difficulty or hearing impairment
2. Consequences of the current course of treatment Physical (e.g., intubation): A patient's score is
marked with the suffix T to signify intubation if they are unable to talk and are only assessed on
their motor and eye-opening responses. Pharmacological (e.g., sedation) or paralysis: Prior to
administering sedation, the physician ought to, if at all feasible, ascertain the patient's score.
3. Consequences of further wounds or lesions cranial or orbital fracture injury to the spinal cord
COLD-induced hypoxic-ischemic encephalopathy.Sometimes the Glasgow Coma Scale cannot be
obtained even with the above-mentioned problems resolved. It is imperative that all components
be tested and included before reporting the final score, as doing so will result in a low score and
maybe misunderstanding.

Clinical significance:
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When evaluating responsiveness and guiding the early management of individuals who have
experienced a head injury or other severe brain injury, the Glasgow Coma Scale is widely utilised.
Securing the airway and prioritising patients to determine which ones should be moved are crucial
decisions in emergency treatment for patients with more severe impairments. Decisions are made
about the need for neuroimaging, hospital for observation, and discharge in patients with less
severe disability. Additionally crucial to monitoring a patient's clinical development and guiding

therapy modifications are routine Glasgow Coma Scale assessments.

Different information is produced by the three Scale components based on an individual's position
on the responsiveness spectrum. [51]. In individuals with more severe impairments, changes in
motor response are the main contributing component, with ocular and verbal responses being more
helpful to a lesser extent.

It is therefore appropriate to record the clinical findings in each of the three components
individually for individual individuals. A valuable summary overall index is communicated by
the total score, but with considerable information loss.

Loss of consciousness and CT-Scan

Patients with blunt head trauma frequently experience loss of consciousness, which plays a
significant role in the decision to obtain a CT scan in the emergency department. 91% of patients

in a sizable cohort study with moderate traumatic brain injury had a CT scan. [52]

The connection between a history of LOC and TBI has drawn criticism from numerous doctors
[53,54]. In spite of this, CT has been a mainstay of diagnostic testing in the ED, and the
procedure of getting CT scans for patients with LOC has not altered. When evaluating

individuals who have suffered head trauma, the test that is most frequently ordered is a brain
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CT scan [55,56]. For head trauma, more than a million head CT scans are performed annually
[57,58]. According to a report, between 2006 and 2011, the rate of head CT utilisation increased
by 35.7% (range = 34.5 to 46.8%) for all age groups. [59]

According to a New Orleans Criteria study, patients with minor head injuries who do not exhibit
any of the following could benefit from not having a CT scan: headache, emesis, age greater
than 60, drug or alcohol intoxication, posttraumatic seizure, physical evidence of trauma above
the clavicle, and short-term memory deficits. [60]

We assessed whether, given the radiation exposure, a brain CT scan should be ordered in response
to a report of LOC in a patient who has had blunt trauma but otherwise appears normal on physical

examination. The goal of the study was to protect patients from unwarranted CT scan radiation.
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REVIEW OF LITERATURE

Waseem et al (2017) carried out this investigation to lower CT radiation exposure while
maintaining awareness of clinically meaningful damage. The study aims to ascertain whether
there is a subgroup of patients for whom a CT scan is not necessary without missing clinically
severe intracranial injuries, as well as the relationship between LOC status and brain CT scan
results in patients with acute head trauma. This study was carried out retrospectively in an inner-
city hospital's emergency room. Patients with traumatic head trauma between the ages of 13 and
35 who visited the emergency department (ED) between January 2010 and December 2013
comprised the patient population. Two groups of patients have been divided: one for "LOC" and
the other for "no LOC." Each group's brain CT scan results were matched to their LOC status.
"Clinically significant" was defined for research purposes as requiring interventions, an ICU
stay of at least 24 hours, or an extended hospital stay. Chi-square computations were utilised to
analyse the outcomes. A total of 494 patients were found to have experienced head trauma
during the study period. Among them, 309 (62.5%) did not lose consciousness, while 185
(37.5%) experienced LOC. Significant CT findings were found in 15 (8.1%) of the LOC group
and in 1.3% (4/309) of the non-LOC group (p <.001). Four patients with substantial brain CT
abnormalities and no lymphocele (LOC) had positive physical findings indicative of head, neck,
or facial trauma. With no outward indications of head, neck, or facial injuries and a normal GCS
of 15, only 1/15 (6.7%) of the LOC group exhibited significant CT results. A tiny percentage of
LOC patients had CT findings that needed to be addressed. Significant brain CT results were

not seen in head trauma patients with a normal GCS and no physical head, neck, or facial
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injuries. This begs the question of whether individuals who have had blunt head trauma and

have a normal GCS, no physical symptoms, and LOC should also get routine brain CT scanning.

Yue JK et al (2024) [11] sought to assess the features of isolated tSAH on CT and CT-occult
intracranial injuries on brain magnetic resonance imaging (MRI) in traumatic brain injury (TBI)
patients with Glasgow Coma Scale (GCS) scores of 13-15 upon presentation at the emergency
department (ED). Participants who presented to the ED and got a clinically warranted head CT
scan within 24 hours of a traumatic brain injury (TBI) were enrolled in the prospective, 18-
center Transforming Research and Clinical Knowledge in Traumatic Brain Injury Study
(TRACK-TBI; enrolment years 2014-2019). A portion of the TRACK-TBI subjects had
research MRI two weeks after the injury, as well as venipuncture within 24 hours for plasma
glial fibrillary acidic protein (GFAP) analysis. The present investigation examined plasma
GFAP level, 2-week MRI data, isolated tSAH on initial head CT, and ED arrival GCS 13-15 in
TRACK-TBI subjects >17 years of age. 52.6% of the 57 individuals had a median age of 46.0
years [quartile 1 to 3 (Q1-Q3): 34-57]. 12.3% of patients were sent home from the ED, 61.4%
were sent to a hospital ward, and 26.3% were placed in an intensive care unit. 45.6% (26 of 57
participants) had MRI-identified CT-occult traumatic intracranial lesions (one additional lesion
type: 31.6%; two additional lesion types: 14.0%); of these 26 participants, 65.4% had axonal
injury, 42.3% had a subdural hematoma, and 23.1% had an intracerebral contusion. GFAP levels
were linked to axonal injury (no: median 226.7 pg/mL [109.6-435.1], yes: 828.6 pg/mL [204.0-
1194.3], p = 0.009) and were greater in persons with CT-occult MRI lesions compared with
those without (median: 630.6 pg/mL, Q1-Q3: [172.4-941.2] vs. 226.4 [105.8-436.1], p = 0.049).

The findings show that in GCS 13-15 TBI, isolated tSAH on head CT is frequently not the only
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intracranial traumatic injury. Out of 57 participants, 26 patients exhibited additional CT-occult
traumatic lesions on MRI, representing 46% of the group. An essential biomarker for identifying
further CT-occult damage, such as axonal injury, could be plasma GFAP. Given our limited
sample size, these results should be interpreted with caution and should be confirmed by bigger

investigations.

Madhok DY (2022) [12] explain the recovery results after two weeks and six months for a
group of patients who had moderate traumatic brain injury (TBI) and a negative head CT scan
with a GCS score of 15. This cohort study examined individuals who were enrolled in the
Transforming Research and Clinical Knowledge in Traumatic Brain Injury (TRACK-TBI) study
between January 1, 2014, and December 31, 2018. TBI patients were the subjects of this
prospective, observational cohort study, which was carried out in the emergency departments of
eighteen level | trauma centres located in urban areas. 991 of the 2697 patients in the TRACK-
TBI research met the eligibility criteria for this analysis since they had a negative head CT scan
and a GCS score of 15. From September 1, 2021, to May 30, 2022, data were examined. The
Glasgow Outcome Scale-Extended (GOS-E) score was the main outcome, and it was stratified
at two weeks and six months following the injury based on functional recovery (GOS-E score,
8) vs partial recovery (GOS-E score, <8). The River-mead Post Concussion Symptoms
Questionnaire (RPQ) total score was used to measure the severity of mild TBI- related
symptoms, which was the secondary endpoint. There were 991 participants in total (mean [SD]
age: 38.5 [15.8 years; 631 men, or 64% of the sample) in the study. 204 (27%) of these
individuals had a GOS-E score of 8 (functional recovery), and 547 (73%) had a score of less

than 8 (incomplete recovery). Of these participants, 751, or 76%, were monitored at two weeks
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following the injury. Six months after the injury, 287 (44%) of the 659 participants (66%) who
were followed up showed functional recovery, whereas 372 (56%) showed incomplete recovery.
The majority of individuals who did not fully recover stated that they were not back to their pre-
injury or baseline lives (88% [479 of 546]; 95% CI, 85%-90%). When comparing participants
with a GOS-E score of 8 to those with a score of less than 8, the mean RPQ score was 16 (95%
Cl, 14-18; P <.001) points lower after 2 weeks (7 vs 23) and 18 (95% CI, 16-20; P <.001) points
lower at 6 months (4 vs 22).According to this study, after two weeks and six months following
their accident, the majority of patients with a GCS score of 15 and a negative head CT scan
reported incomplete recovery. The results imply that in order to identify patients who have not
fully recovered and to aid in their rehabilitation, emergency department physicians ought to

advise 2-week follow-up appointments for these patients.

Nayebaghayee H et al (2016) [13] The objective of the study was to evaluate the correlation
between the results of a computed tomography (CT) scan and the Glasgow Coma Scale (GCS)
score in order to establish the GCS scoring system as a viable substitute for CT scans for
managing brain injuries in patients who have suffered head trauma. Hospitalised individuals
who complained of head trauma were the subjects of this investigation. The GCS score was used
to determine the severity of the head injury upon admission and classified it as mild, moderate,
or severe.45% of the study individuals had GCS 15, and 80.5% of the subjects had GCS 13-15.
Moreover, 9% had a GCS of less than 8, and 10.5% had a range of 9 to 12. 54.5% of the
participants had abnormal CT results; of these, 77.1% were classified as having mild head
injuries, 11.0% as having moderate head injuries, and 11.9% as having severe head injuries.

Additionally, 41.0% of individuals with GCS 15 reported abnormal CT scan results.33.0% of
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all patients with abnormal CT results had surgery; of these, 61.1% were classified as having had

a mild head injury, 13.9% as having a serious head injury, and 22.2% as having a severe head
injury. Merely 27.0% of individuals with a GCS of 15 received surgery. Given, that CT findings
are the gold standard for determining injury severity, combining the GCS score with other
relevant scoring systems may be a more useful method of stratifying the degree of brain injury
than using the GCS score alone.

Ravi M Godavarthi (2018) [14] The current study looked at the relationship between the Glasgow
Coma Score (GCS) and computed tomographic (CT) results in head injury victims. With ethical
committee approval, a two-year prospective study was carried out at a tertiary care hospital.
Glasgow coma score scoring was applied to 330 TBI cases, and tomography of all the cases were
completed, and conclusions were recorded. IBM Corp. produces SPSS statistics for Windows,
version 20.0 (NY: IBM Corp), which was used for data analysis. 34.45% of the participants in this
study were female, and 64.55% were male (M: F=1.8:1) and the study group's average age 30.12+
11.2 years old. Ages 31 to 40 were the most common age group for TBI.
fall from a height comes next (24.85%). RTA accounted for 42.73% of all causes, with falls from
height accounting for 24.85% of cases. According to the GCS score, 47.585 instances were
classified as mild brain injuries, 30.91% as moderate, and 21.52% as severe. Vomiting and loss of
consciousness were the most typical clinical manifestations. 89% of cases showed abnormal CT
results, with intraxial bleeding (72.79%) and skull fractures (70.75%) being the most
prevalent.Atypical CT results were present in every case with serious head injury. According to
the study's findings, patients with low GCS scores were associated with a higher frequency of
aberrant CT findings, which was regarded as a severity risk factor. Serious morbidity and

devastation are experienced by patients with low GCS scores.
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AlIM:

1. To determine the correlation between LOC and CT findings in Traumatic Brain
Injury Patients [Primary objective]

2. To assess the efficacy of Glasgow Coma Scale as an indicator for doing CT.
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MATERIALS AND METHODS
This is a observational study to be conducted in the Emergency Department of BLDE(DU),

Shri B.M Patil Medical College Hospital, Vijayapur , Karnataka.

INCLUSION CRITERIA
e For study purposes, we include only previously healthy patients above age group
of 18 with isolated head injury.
EXCLUSION CRITERIA
e Patients with other medical conditions that may influence CT result, such as
previous history of stroke, were excluded.
e patients who are less than 18 and those taking anticoagulant medications were also
excluded.
e Patients who were suspected of substance abuse or intoxication were not included
in this study.
SOURCE OF DATA
Data will be collected from the patients presenting to Emergency department of Shri BM Patil
medical college and research centre Vijayapura for a period of 18 months who fullfill the inclusion
criteria
SAMPLING
With anticipated head injury case within the inclusion criteria this study would require a sample
size of 145 patients. With 95% level of confidence and 5% absolute precision. The data obtained
will been entered in Microsoft excel sheet and statistical analysis will be performed using JNL

software.
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METHODOLOGY

For this study the data of patients with Traumatic Brain Injury and classify them as LOC group
and NON-LOC group and CT scan positivity among 2 is identified and with that “p” value and
ODDS ratio is calculated Same set of patients are classified based on GCS status and CT positivity.
P value and ODDS ratio calculated and compared with first group Combining GCS status with
LOC, Patients are classified as those with GCS less than 15 wih LOC and those

with GCS15 with LOC and ‘p’ value and odds ratio is calculated and compared with first group.
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TABLE 1: DEMOGRAPHIC AND INCIDENT CHARACTERISTICS OF THE STUDY

Results

POPULATION
S.NO VARIABLE VALUES
1 AGE (MEAN+ SD) 6.06+4.0
2 AGE 18-24 52 (35.9%)
3 AGE 25-35 23 (15.9)
4 AGE 35-45 36 (24.8)
5 AGE >45 34 (23.4)
6 SEX
7 MALE 103 (71)
8 FEMALE 42 (29)
9 FALL 76 (52.4)
10 SHORT FALL 66 (45.5)
11 LONG  DISTANCE | 11 (7.6)
12 MOTOR  VEHICLE |33 (22.8)
13 PEDESTRIAN 12 (8.3)
14 DIRECT IMPACT 21 (14.5)
15 PHYSICAL ASSAULT |2 (1.4)
16 PHYSICAL ABUSE |1 (0.7)
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The study sample comprised 145 participants, with a mean age of 6.06 years (£4.0).
The age distribution of the participants revealed that 52 individuals (35.9%) were
aged between 18-24 years, 23 individuals (15.9%) were aged between 25-35 years,
36 individuals (24.8%) were aged between 35-45 years, and 34 individuals (23.4%)
were aged over 45 years. This diverse age range highlights the variability in the
affected population, which is critical for understanding the broad impact of the
studied conditions across different life stages. The gender distribution was skewed
towards males, with 103 males (71%) and 42 females (29%), indicating a potential
gender-based difference in the incidence or reporting of injuries and symptoms.

In terms of the mechanism of injury, falls emerged as the most prevalent cause,
accounting for 76 cases (52.4%). Within this category, short falls were the most
common, reported in 66 cases (45.5%), while long-distance falls were noted in 11
cases (7.6%). These findings underscore the significance of fall-related injuries in
the study population, prompting further investigation into preventive measures and
risk factors associated with different types of falls. Motor vehicle accidents were
responsible for 33 cases (22.8%), emphasizing the need for enhanced safety
measures and interventions in traffic-related incidents. Among these motor vehicle
accident cases, 12 participants (8.3%) were pedestrians, highlighting the

vulnerability of pedestrians in traffic environments.
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Direct impacts accounted for 21 cases (14.5%), suggesting a notable proportion of
injuries resulting from blunt force trauma. Physical assaults were reported in 2 cases
(1.4%), and child physical abuse was reported in 1 case (0.7%). Although these
numbers are relatively low, they represent significant and concerning instances of
intentional harm, warranting targeted interventions and support systems for victims.
The overall statistics of the study, including the mechanisms of injury and
demographic data, provide a comprehensive overview of the affected population,
enabling a deeper understanding of the underlying factors and guiding future
research and policy development to mitigate these risks. This detailed analysis of
demographic variables and injury mechanisms is crucial for tailoring effective
prevention and treatment strategies to address the specific needs of different

population subgroups within the study cohort.

TABLE 2: COMPARISON OF CT SCAN RESULT BASED ON LOSS OF CONSCIOUSNESS

CT CT NEGATIVE TOTAL % POSITIVE % NEGATIVE
POSITIVE
LOC 50 55 7.4% 92.6%
NO LOC 89 90 1.1% 98.9%
TOTAL 139 144 3.5% 96.5%
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The analysis of CT scan results in relation to loss of consciousness (LOC) revealed
significant findings. Among the 144 participants, 6 (3.5%) tested positive for
abnormalities on CT scans, while 138 (96.5%) tested negative. Specifically, of the
participants who experienced loss of consciousness (LOC), 5 out of 55 (7.4%) had
positive CT findings, whereas 50 (92.6%) had negative results. In contrast, only 1
out of 90 participants without LOC (1.1%) showed positive CT results, and 89
(98.9%) had negative CT scans. These results indicate a notable association between
LOC and the likelihood of positive CT findings, with LOC being linked to a higher
probability of detecting abnormalities on CT scans. The majority of participants,
irrespective of LOC status, had negative CT findings, underscoring that abnormal
CT results are relatively rare overall. This distribution highlights the importance of
considering LOC as a significant factor when assessing the risk of CT abnormalities
and informs clinical decision-making regarding the necessity of further imaging and

evaluation.

TABLE 3: CT SCAN RESULTS BY GLASGOW COMA SCALE (GCS) SCORE

CT CT TOTAL % %

POSITIVE NEGATIVE POSITIVE NEGATIVE
GCS15 |4 132 136 2.9% 97.1%
GCS<15 |2 7 9 22.2% 77.8%
TOTAL |6 139 145 4.1% 95.9%
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The distribution of CT scan results in relation to Glasgow Coma Scale (GCS) scores
revealed significant insights into the association between GCS levels and the
presence of abnormalities on CT scans. Out of a total of 145 participants, 6 (4.1%)
had positive CT findings, while 139 (95.9%) had negative results. Specifically,
among participants with a GCS score of 15, which indicates full consciousness, only
4 out of 136 (2.9%) had positive CT findings, whereas 132 (97.1%) had negative
results. In contrast, among participants with a GCS score of less than 15, indicating
reduced consciousness, 2 out of 9 (22.2%) had positive CT findings, and 7 (77.8%)
had negative results. This analysis demonstrates that a lower GCS score is associated
with a higher likelihood of detecting abnormalities on CT scans. The majority of
participants with a GCS score of 15 had negative CT scans, reinforcing that normal
consciousness levels are correlated with fewer CT abnormalities. Conversely, the
higher percentage of positive CT results among those with GCS scores less than 15
suggests that impaired consciousness is a significant predictor of CT abnormalities.
These findings highlight the utility of GCS as an important clinical indicator when

evaluating the need for CT imaging and further diagnostic investigation.
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TABLE 4: CT SCAN RESULTS BY GLASGOW COMA SCALE (GCS) AND LOSS OF

CONSCIOUSNESS (LOC) STATUS

cT CT % % NEGATIVE
POSITIVE  NEGATIVE POSITIVE

GCS<15 AND |5 53 58 8.6% 91.4%

LOC

GCS <15 AND |1 86 87 1.1% 98.9%

NO LOC

TOTAL 6 139 145 4.1% 95.9%

The evaluation of CT scan results in relation to Glasgow Coma Scale (GCS) scores
and loss of consciousness (LOC) provided valuable insights into the correlation
between these factors and the likelihood of CT abnormalities. Among the total of
145 participants, 6 (4.1%) had positive CT findings, while 139 (95.9%) had negative
results. Specifically, when examining the subgroup of participants with a GCS score
of less than 15 and LOC, 5 out of 58 (8.6%) had positive CT findings, whereas 53
(91.4%) had negative results. In contrast, among participants with a GCS score of
less than 15 but without LOC, only 1 out of 87 (1.1%) had positive CT results, and
86 (98.9%) had negative findings. These results suggest that the combination of a
GCS score of less than 15 and the presence of LOC is associated with a significantly

higher likelihood of detecting abnormalities on CT scans compared to cases where
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LOC is absent. The majority of participants with a GCS score of less than 15 and no

LOC had negative CT findings, indicating that the absence of LOC may mitigate the

risk of CT abnormalities even when GCS is reduced. These findings underscore the

importance of both LOC and GCS scores as critical factors in assessing the need for

CT imaging and predicting the likelihood of detecting brain abnormalities.

TABLE 5: CORRELATION OF ODDS RATIO AND P VALUE FOR VARIOUS VARIABLES |

STUDY POPULATION

S.NO

1

2

10

VARIABLE
SEX

GCS (15)

GCS (14)

GCS (13)

VOMITING

HEADACHE

LOSS OF CONSIOUSNESS
AGE 18-24

AGE 25-35

AGE 35-45

OR

3.346

5.961

1.387

4.413

1.069

0.745

0.167

1.373

0.384

0.105

P VALUE

0.067

0.051

0.239

0.036

0.301

0.388

0.683

0.712

0.535

0.746
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11

12

13

14

15

16

17

18

19

The logistic regression analysis of variables predicting abnormal brain CT findings
revealed several notable associations. The odds ratio (OR) for sex was 3.346 with a
p-value of 0.067, indicating a trend toward a higher likelihood of abnormal CT
findings in one gender, though this result did not reach conventional statistical
significance. Glasgow Coma Scale (GCS) scores showed significant variability in
association with CT results. Specifically, a GCS score of 15 had an OR 0f 5.961 with
a p-value of 0.051, approaching significance and suggesting that a higher GCS score
might be linked to an increased probability of detecting abnormalities. Conversely,

GCS scores of 14 and 13 showed ORs of 1.387 (p = 0.239) and 4.413 (p = 0.036),

AGE >45

OVERALL STATISTICS

MOTOR VEHICLEACCIDENT

PEDESTRIAN

DIRECT IMPACT

FALL

SHORT FALL

LONG DISTANCE FALL

OVER ALL STATISTICS

42

0.179

13.898

0.527

0.026

2.334

4.957

1.601

4.379

7.632

0.673

0.126

0.468

0.872

0.127

0.084

0.206

0.036

0.178
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respectively, with the latter indicating a significant association between lower GCS

scores and positive CT findings.

Symptoms such as vomiting and headache had ORs of 1.069 (p = 0.301) and 0.745
(p = 0.388), respectively, suggesting that these symptoms did not significantly
predict CT abnormalities. Loss of consciousness (LOC) had a notably low OR of
0.167 with a p-value of 0.683, indicating no significant association with abnormal
CT findings. Age categories, including 18-24 years (OR = 1.373, p = 0.712), 25-35
years (OR = 0.384, p = 0.535), 35-45 years (OR = 0.105, p = 0.746), and over 45
years (OR = 0.179, p = 0.673), also did not show significant associations with CT

abnormalities.

Mechanisms of injury revealed some significant predictors. Motor vehicle accidents
had an OR of 0.527 with a p-value of 0.468, while pedestrian injuries had a
negligible OR of 0.026 (p = 0.872). Direct impacts had an OR of 2.334 (p = 0.127),
suggesting a potential association with CT abnormalities, though not statistically
significant. Falls, particularly long-distance falls, showed a significant association
with CT abnormalities, with an OR of 4.957 (p = 0.084) for falls in general and an
OR of 4.379 (p = 0.036) for long-distance falls specifically. Overall statistics

indicated that, while some variables approached significance, others did not show a
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strong predictive value for abnormal CT findings. This analysis underscores the
importance of specific clinical and injury-related factors in predicting CT results and

highlights areas for further research to better understand these associations.

DISCUSSION

44



Docusign Envelope ID: 6EFBDD90-21BA-4C48-9048-8C4067E243B5

Loss of consciousness is prevalent among individuals who have forceful head
trauma and is a significant factor that affects the decision to get a CT scan in the
emergency department. A CT scan was acquired in 91% of participants in a
significant cohort study [65].
A number of medical professionals have raised doubts regarding the correlation
between a past occurrence of loss of consciousness (LOC) and traumatic brain injury
(TBI) [66,67]. However, the practice of acquiring CT scans in patients with loss of
consciousness (LOC) has not altered, and CT scans have been consistently used for
diagnostic testing in the emergency department (ED). The brain CT scan is the
primary diagnostic technique used to assess individuals with head trauma [68,69].
Annually, about 1 million cranial CT scans are performed for the purpose of
diagnosing head trauma [70,71]. A recent report has shown that the utilization of
head CT scans has risen by 35.7% (with a range of 34.5% to 46.8%) for all age
groups from 2006 to 2011 [72].
This study reexamined the issue of whether a brain CT scan is necessary for patients
with traumatic head trauma who experience loss of consciousness upon admission
in the emergency department. While relying solely on clinical examination might
decrease the need for CT scans, it may not completely rule out the possibility of

diagnosing intracranial damage. For numerous medical practitioners, the notion of
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failing to identify any intracranial lesion is seen as intolerable.
The fear of being sued may influence medical decision-making, and some healthcare
professionals would not tolerate missing the diagnosis of any intracranial lesion,
regardless of its importance. A research based on the New Orleans Criteria has
proposed that the use of CT scans may not be necessary for patients with mild head
injuries, as long as none of the following conditions are present: The factors
associated with the condition include headache, vomiting, age over 60 years, drug
or alcohol intoxication, seizures after a traumatic event, physical signs of injury
above the collarbone, and difficulties with short-term memory [73]. The "New
Orleans Criteria" were developed to encompass all types of cerebral injuries,
regardless of whether they need neurosurgical surgery or not. In order to enhance
the accurate identification of significant brain damage, the Canadian CT Head Rule
permits patients with a Glasgow Coma Scale (GCS) score of 13-15 within 2 hours
of the accident to forgo a head CT scan. However, it does mandate a brain CT scan
for patients who meet additional criteria such as being under the age of 16 or having
a particular cause of injury. The Canadian CT Head Rule incorporates amnesia as
one of the criteria for identifying individuals with any clinically significant brain
damage [74].
This study provides a comprehensive analysis of demographic characteristics,

incident mechanisms, and clinical variables associated with positive CT scan
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findings among a cohort of 145 participants. The results offer valuable insights into
the factors that may influence the likelihood of detecting brain abnormalities, which
Is critical for improving diagnostic accuracy and patient management strategies.

This study provides a comprehensive analysis of demographic characteristics,
incident mechanisms, and clinical variables associated with positive CT scan
findings among a cohort of 145 participants. The results offer valuable insights into
the factors that may influence the likelihood of detecting brain abnormalities, which

Is critical for improving diagnostic accuracy and patient management strategies.

A small proportion, namely less than 5%, of individuals with mild head trauma
exhibit aberrant brain CT results, and none of them needed neurosurgical surgery.
The incidence of abnormal brain CT scans in cases of mild head injury is similar to
the global average, which ranges from 7-10%. The rate of surgical intervention in

such cases is reported to be between 1-5%.The given text is the list [61,62].

There was no correlation between age and a higher likelihood of intracranial damage
with abnormal brain CT following forceful trauma. Out of the patients aged 18-24
years, only 2.9% were found to have abnormal brain CT scans, which is lower than

the previously reported rates of roughly 3-10% in worldwide studies. (62 ,63) The
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cohort research indicated that younger individuals with mild head trauma do not
have a distinct risk for intracranial damage. Nevertheless, our study did not primarily

target this particular age-group.

The literature extensively documents the presence of gender disparity, with the
majority of patients with mild head trauma being male. [64] The incidence of
intracranial damage in mild head trauma was greater in males than in females;
however, the difference in risk did not reach statistical significance. Regarding

various injury processes, briefly

Our analysis found that distance falls and motor vehicle accidents were the most
prevalent causes of injury. However, in the univariate analysis examining the risk
correlation, it was found that 'fall' was not substantially linked to intracranial
damage, perhaps due to the fact that most falls occurred over a short distance. The
univariate analysis did not provide strong evidence supporting the link between the
long distance fall and intracranial damage. The analysis did not find evidence to
suggest a connection between intracranial damage and motor vehicle accidents

(MVA) as a cause of mild head trauma. However, it was challenging in the study to
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categorize the MVA data into 'low" or 'high speed impact'. No correlation was seen
between pedestrians and intracranial damage, possibly because the majority of cases
classified as mild head injuries were low-speed impacts. Crush head injury refers to
the direct impact of a heavy item on the head. Young children are most commonly
injured at home by falling objects such as furniture, television sets, and ovens.
Children who experienced a direct hit to the head had a twofold increase in the
likelihood of sustaining an intracranial injury. However, it is important to note that
this link did not reach statistical significance, which may be attributed to the limited

size of the sample.

The analysis of CT scan results revealed a significant association between loss of
consciousness (LOC) and positive CT findings. Participants who experienced LOC
had a higher proportion of positive CT scans (7.4%) compared to those without LOC
(1.1%). This indicates that LOC is a critical factor in assessing the risk of brain
abnormalities and should be a key consideration in clinical evaluations. The overall
prevalence of positive CT findings was relatively low (3.5%), suggesting that while
LOC is a significant predictor, the majority of cases do not result in detectable CT
abnormalities.

The study further examined the relationship between Glasgow Coma Scale (GCS)

scores and CT scan results. A GCS score of less than 15 was associated with a higher
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likelihood of positive CT findings (22.2%) compared to a GCS score of 15 (2.9%).
This finding highlights the importance of GCS as an indicator of neurological
Impairment and its utility in guiding the decision-making process for imaging.
Lower GCS scores correlate with a higher risk of brain abnormalities, reinforcing

the need for prompt and thorough evaluation in such cases.

When combining GCS scores with LOC status, the results showed that participants
with a GCS score of less than 15 and LOC had the highest proportion of positive CT
findings (8.6%). In contrast, those with a GCS score of less than 15 but without LOC
had a significantly lower proportion of positive CT findings (1.1%). These results
suggest that the combination of reduced GCS and LOC is a strong predictor of CT
abnormalities, whereas the absence of LOC in patients with reduced GCS may
mitigate this risk. This combined assessment provides a more nuanced
understanding of the factors influencing CT scan results and can enhance clinical

decision-making.

The logistic regression analysis identified several variables with potential predictive
value for abnormal CT findings. Gender (OR = 3.346, p = 0.067) and a GCS score

of 15 (OR =5.961, p = 0.051) approached statistical significance, suggesting trends
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that warrant further investigation. A GCS score of 13 (OR = 4.413, p = 0.036)
showed a significant association with positive CT findings, indicating that even

moderate reductions in GCS can be indicative of abnormalities.

Interestingly, symptoms such as vomiting and headache did not significantly predict
CT abnormalities, nor did age categories. This finding suggests that while these
symptoms and age groups are important clinical considerations, they may not be
strong independent predictors of CT findings in this population.

The Glasgow Coma Scale (GCS) upon arrival at the hospital was the sole clinical
observation that demonstrated a statistically significant correlation with intracranial
damage in our research. Patients who presented to the emergency department with a
Glasgow Coma Scale (GCS) score of 13 had a fivefold higher probability of having
an intracranial injury compared to those with a GCS score of 14-15 upon
presentation. Overall, the level of consciousness (LOC) with the specified time
period in our investigation did not show any statistically significant results.
However, it has been observed that prolonged durations of loss of consciousness
(LOC), as described in prior investigations, are related with intracranial

damage. [62].
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The clinical signs discussed in the previous section were examined using a prediction
model. During our study, we examined them as a collection of observable
occurrences and discovered that individuals with a Glasgow Coma Scale (GCS)
score of 13 at initial assessment are the sole significant clinical indicator of

intracranial damage.

The study's capacity to detect very mild to moderate but relevant clinical
manifestations that might potentially indicate cerebral damage may have been
compromised due to the limited sample size. Considering the limited predictive rule
generated from this analysis, it is recommended that the selection of which patients
should have neuroimaging be based on clinical judgments. Considering the
significant level of radiation exposure in relation to the limited occurrence of
positive brain CT results, it is strongly advised to undergo a period of clinical
surveillance for children who have experienced mild head injuries but are otherwise

in good condition.
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CONCLUSION

This study highlights the associations between Glasgow Coma Scale (GCS) scores,
loss of consciousness (LOC), and positive CT scan findings in 145 participants with
head trauma. Lower GCS scores and the presence of LOC were linked to higher rates
of CT abnormalities. However, the overall prevalence of positive CT findings was
low (3.5%), with only 7.4% of participants with LOC showing abnormalities.

Symptoms like vomiting and headache, and demographic factors such as age, were
not significant predictors of CT abnormalities. Given the low rate of positive CT
findings and significant radiation exposure from CT scans, the study suggests that
routine CT imaging for patients with mild head trauma and only LOC may not be

necessary.

Prioritizing GCS scores and other significant predictors in clinical decisions can
reduce unnecessary radiation exposure and improve patient safety and resource
utilization in emergency settings. This evidence-based approach ensures CT scans

are reserved for higher-risk patients, enhancing diagnostic accuracy and patient care.
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PURPOSE OF RESEARCH:
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PROCEDURE:
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INJURY STATEMENT:

| understand that in the unlikely event of injury to me, resulting directly for participation
in this study; if such injury were reported promptly, the appropriate treatment would be
available to the patient. But no further compensation would be provided by the hospital. |
understand that by my agreements to participate in this study and not waiving any of my

legal rights.

| have been explained about the purpose of the research, the procedures required and the
possible risks to the best of my ability.

Dr. HARI KRISHNAN Date

(Investigator)
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Ventilation
No

48-hrs outcome: Improved/Deteriorated or Died
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