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INTRODUCTION 

 Head injury is a case dreaded at the emergency room. A patient 

coming with road traffic accident or even a self-fall associated with head 

injury requires the quickest response in terms of how to assess and how to 

resuscitate. Those vital moments between time of accident and the 

emergency room can be the most vital moments of a patient’s life.  

 Just as any disease has a scoring system to evaluate the severity 

and prognosis, patients coming to the emergency department are also 

assessed in a similar way. The only difference in these situation is that, 

the scoring system used has to be the best and fastest to calculate and 

predict the outcome of the patient’s status.  

 Luckily for us, years of researching and studying the mechanisms 

of head injury has brought upon us vast resources and descriptive scoring 

systems for assessing a patient with head injury. In 1974, the 

development of a scoring system, so concise and easily comprehendible, 

was brought to light by Professor Bryan Jennett and Sir Graham Teasdale 

in the Institute of Neurological Sciences in Glasgow. The paper published 

in the Lancet on the Assessment of Coma and Impaired Consciousness, 

proposed a well-structured scoring system for neurological assessment 

that has now become the known, Glasgow Coma Scale. It is a scale that 



 
 
 

has been accepted worldwide and used by, not only doctors, but nurses 

and emergency staff as well. 

Figure 1: Jennett and Teasdale 

 

 Even though the Glasgow Coma Scale has been accepted as the 

gold standard in neurological assessment of patients, it has come down 

under scrutiny and many authors have claimed weaknesses in the scoring 

system. This includes its inability to predict a patient outcome and having 

variation in its reading amongst assessing individuals. In 1975, Jennet 

finalised the Glasgow Outcome Scale with Michael Bond who later 

became the professor of psychological medicine in Glasgow. The 

Glasgow Coma Scale was able to categorize neurological cases in the 

follow up period of 3-6 months from date of trauma/cerebral accident.  



 
 
 

 With many articles and case studies analysing the Glasgow Coma 

Scale as a whole and separately from Glasgow Coma scale, this study 

purses a different aspect, i.e. the relation between the two scales and how 

Glasgow Coma Scale can help in predicting the Glasgow Outcome Score 

in a patient with head injury.  

 

 

The Lancet’s Timeline of Research Landmark showing the 

Introduction of Glasgow Coma Scale. 

 



 
 
 

OBJECTIVES 

Score assessment was based on the following design objectives: 

 

(I) To evaluate the efficacy of Glasgow Coma Scale scoring in 

predicting the prognosis of head injury patients. 

 

(II) To assess each individual component of the Glasgow Coma 

Scale and identifying which of the three is significantly 

predicting the outcome of a patient’s prognosis. 

 

(III) To predict the outcome of a patient’s prognosis with the 

initial assessment of the patient and comparing it to the 

Glasgow Outcome Scale during the 6-month follow up. 

. 

 

 

 

 

 



 
 
 

 
REVIEW OF LITERATURE 

INTRODUCTION 

The emergency room is a place where every hour of the day or 

night can mean life or death. A variety of diverse cases come through the 

doors of the emergency room every day; from simple fever and cough to 

road traffic accidents with multiple injuries. Victims of head injury 

account for a large portion of these cases. This is either due to self-fall, 

road traffic accidents or other less common mode of injury. All these 

patients are brought and protocols are followed to manage the patient in 

the best way possible.  The earlier the patient is assessed and stabilized, 

the better the prognosis; it’s all in the matter of time.  

First, one should know how to go about managing a patient with 

head injury in the emergency room. An initial evaluation is done which 

composes of history taking and examination. The examination of the 

patient is done in two parts called as primary survey and secondary 

survey which is described below. 

 

 



 
 
 

 

Initial Evaluation and Management 

1. History in Head Injury 

When collecting history, the best person to enquire is the family 

members, bystanders and paramedics. The patient’s pre-injury state will 

enlighten on whether patient developed seizures before the injury, 

consumed alcohol or had chest pain. The amount of force sustained 

during the injury should be assessed; it can be approximated by the height 

fallen or the speed at which the vehicles collided. The consciousness and 

haemodynamic state of the patient after the injury is significant. In this 

case, history of duration of unconsciousness and whether patient had any 

seizures prior to the fall or after.  Duration of retro- and/or antegrade 

amnesia. Finally, the patient’s treatment history, such as use of 

anticoagulants is vital as such patients will have worse prognosis in short 

duration from the time of injury. For such patients, action should be taken 

quickly due to the quick loss of brain perfusion and fall of blood pressure.  

 

 

 



 
 
 

 

2. Primary Survey in Head Injury 

The aim in primary survey and resuscitation is uninterrupted blood 

circulation for perfusion of the brain. Patient is adequately oxygenated 

and vitals are monitored to watch for hypotension. Pupil size and 

Glasgow Coma Scale is the gold standard for assessing the severity of 

head injury. Focal neurological deficit is best to be examined for before 

intubation, if possible. Lastly, blood sugar levels to rule out cause of head 

injury due to hypoglycemia. Blood glucose is considered a prognostic 

factor in head injury patients that should not be ignored. 

 

Figure 2: Assessing pupillary reaction 



 
 
 

 

3. Secondary Survey in Head Injury 

a. Head 

          Examination of the head starts with inspection and palpation for 

any contusions, swellings, abrasions, lacerations, fractures or penetrating 

objects.  Patient could have low blood pressure due to laceration or 

fracture of the skull bone that may cause severe blood loss. However, it 

should be noted that if patient has an injury at one aspect of the skull, it 

does not necessary mean that the part of brain beneath is involved in 

injury. This is true when check for clinical signs. Clinical signs such as 

Battle’s sign (ecchymosis over the mastoid) and Raccoon/ Panda eyes 

(ecchymosis of periorbital region, bilaterally) suggest base of skull 

fracture (as seen in Figure 1). As the figure shows, patient may develop 

this type of ecchymosis. In these cases, it does not necessarily mean 

he/she was injured at that site, but rather that he has sustained fracture at 

the base of skull and the bleeding has tracked into the free space in the 

face causing such signs to be seen. 



 
 
 

 

b. Neck and Spine 

Fractures of the cervical spine are usually seen in moderate to 

severe head injury patients in 10% of cases. For every head trauma case, 

cervical spine should be presumed until proven otherwise. Therefore, 

these patients should be handled with care and managed with hard 

cervical collar brace until injury is ruled out. Assessment of spine can be 

done by examination of peripheral nerves and noting the power, reflexes, 

tone and sensation of the extremities. Log roll is a maneuver that can help 

Postauricular 
ecchymosis 

CSF 
storrhea 

Haemotympanum 

Periorbital ecchymosis (raccoon’s eye) 

 

Figure 3: Signs of Base of 

                Skull Fracture 



 
 
 

turn injured patients over to decubitus or prone position with minimal 

disturbance of the spine, in case fracture of the pine is present. 

Figure 4: Head injury patient with cervical collar at the site 

of accident 

 

 

Pathogenesis of Head Injury 

Head injuries in two phases; primary and secondary phase. Primary 

phase is with regard to the initial result of the traumatic event, while 

secondary phase is based on neurological processes after the insult, which 

can continue for days or weeks of the trauma. The main goal in critical 

care of a head injury patient is to intervene and prevent or alter the 

secondary phase. 

 



 
 
 

 

 

 

i) Primary Injury Phase 

Primary injury phase occurs at the time of incident. Therefore, this 

phase occurs even before medical attention is provided. Prevention, such 

as educating the public regarding use of helmet or seat belt, is the utmost 

best that can be done in avoiding a primary injury of head trauma. 

Primary head injury is known to be classified as a closed head 

injury or a penetrating head injury. Closed head injury (CHI) is what can 

be described as shearing of neuronal and vascular tissue causing cell and 

axonal damage. This is commonly seen in cases of road traffic accidents 

(RTA), fall from height, assaults and sporting accidents. Because the 

brain is positioned in a fluid-filled cavity, sudden stopping of the body, 

which was in motion, can cause the brain and its associated structures to 

strike against the walls of the cranial vault causing, what is known as, 

coup-contre-coup lesions. These lesions are deep contusions that occur 

directly opposite from the site of impact. If an injury with a rotational 

component occurs, damage is seen as shearing of the neuronal tissue and 

its supports causing diffuse axonal injury, observed as petechial 

hemorrhages on CT or regular MRI brain.  



 
 
 

 

Figure 5: Mechanism of Coup- ContreCoup Injury 

 

 



 
 
 

Besides classifying an injury as closed or penetrating, head injury 

can be described as focal or diffuse in nature. While focal injuries occur 

at the site of impact, diffuse lesions occur as shearing of the axons in the 

cerebral white matter, referred to as diffuse axonal injury. Diffuse axonal 

injury may not show up in a CT or regular MRI brain and can take up to 

12 hours to show any signs on follow-up imaging. The scoring system 

used for CT interpretation of head injury is Marshall CT scoring as seen 

in Table 1. 

 

Table 1: Marshall CT scoring for Traumatic Brain Injury.  

 

 

 

 

 



 
 
 

ii) Secondary Injury Phase 

What follows primary phase is the secondary phase of injury 

involving damage and dysfunction of the neurons and glial supporting 

system. This includes hypoxemia causing ischemia and release of free 

radicals; ion imbalance; inflammation, etc.  Goals of management is 

maintaining perfusion and tissue oxygenation of the brain tissue, reducing 

the cerebral edema and maintaining intracranial pressure. An episode of 

hypotension, systolic less than 90 mmHg, can be detrimental in the 

recovery of severe head injury.  

 

Secondary survey for Trauma patients: Head to Toe 
examination 

 

To prevent secondary injury, control of intracranial pressure is 

essential. This requires intubation of the patient to maintain airway and 

avoid hypoxia. “Rise of intracranial pressure over 20mmhg is associated 



 
 
 

with poor outcome, and maintenance of cerebral perfusion pressure of at 

least 60 mmhg is important in preventing secondary injury22.” 

Classification of Head Injury 

Head injury cases can be categorized under mechanism, being 

either closed or penetrating head injuries, or based on morphology, 

divided into skull fractures and focal/diffuse intracranial lesions. But 

apart from this, head injuries can be categorized based on severity with a 

scoring system followed by all medical staff, universally. This scoring 

system is a simple assessment that can be done by all with ease and in 

emergency situations. 

 

 

Head injuries classified as Open and Closed Head Injury. 



 
 
 

 
 
Initially, it was virtually impossible for patients with head injury to 

be assessed with minimum ‘inter-observer variation’. Comparisons could 

not be made between different groups of people across different hospital 

centers. In 1974, Teasdale and Jennett, identified a way for all health care 

professionals to score a patient with head injury using clinical signs that 

were not subjective. “The introduction of the Glasgow Coma Scale 

brought some degree of uniformity into the head injury literature17.”  If 

the patient was unable to obey commands, open his eyes or utter words, 

he was defined to be in a coma. A Glasgow Coma Scale score of 8 or less 

can be defined as a comatose patient, while patients with Glasgow Coma 

Score of 9 or more cannot be ruled out to be comatose. 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

Table 2: The Glasgow Coma Scale (GCS)* 

Response Score 
Eye Opening (E) To spontaneously 4 

To speech 3 
To pressure stimulation 2 
No response 1 

Verbal Response (V) Oriented to 
time,person,place 

5 

Confused 4 
Words 3 
Sounds 2 
No response 1 

Motor Response (M) Obeys to commands 6 
Moves to localized pain 5 
Flexion withdrawal from 
pain 

4 

Abnormal 
flexion(decorticate) 

3 

Abnormal extension 
(decerebrate) 

2 

No response 1 
*GCS sum score = (E+V+M); best possible score =15/15 ; worst possible 
score =3/15. 
 

The following table categorizes the Glasgow Coma Scale score for head 

injury patients into Mild, Moderate and Severe (Table 3).  Approximately 



 
 
 

80% of head injury cases are of mild category while 10% of cases are 

categorized as mild and 10% as severe.  

 

Table 3: Definition of mild, moderate and severe head injury 

by Glasgow Coma Score 

Degree of Head Injury GCS Score 

Mild 13-15 

Moderate 9-12 

Severe 8 or less 

 

Clinical Management  

i) Early Management 

“The initial goal of care should be immediate attention to airway 

and cardiopulmonary function (ABCs); early identification of the 

potential for traumatic brain injury in any trauma victim and 

minimization of secondary insults, such as hypoxic-ischemic injury19.”  

 

This management is based on initial assessment and a quantifiable 

scoring system, i.e. The Glasgow Coma Score which can be measured in 

accordance to the level of impairment the patient is in, immediately after 



 
 
 

the trauma. Not only does this score help in deciding the management 

sequences to be followed, it can even guide one to the probable prognosis 

and outcome of the patient.  

  

The next step in management will be perfusion and tissue 

oxygenation to prevent ischemic change due to hypoxia. This is when 

hypotension and desaturation should be closely watched for and 

prevented. Hypotension with systolic of 90mmHg or less and oxygen 

saturation levels of 90% or less is significant. With a low Glasgow coma 

score, an immediate decision should be made regarding the urgency of 

tracheal intubation. The cervical spine should be protected with a cervical 

collar until proper imaging rules out any fracture or instability as 

mentioned previously. 

 

“Poor reactivity or pupil dilation is thought to be a result of third 

cranial nerve compression and subsequent brain stem compromise. 

However…not all patients with non-reactive and enlarged pupils have 

uncal herniation…may be a result of reduced blood flow to the brain 

stem7” or may be due to optic nerve injury. 

 

 



 
 
 

 

 

 

CT image showing Uncal Herniation which shows patient 
with nonreactive or dialted pupillary responses to light. 

 

 

 

 

 

 

 

 



 
 
 

 

It should be noted that not every patient is taken up for surgery. 

Cases of diffuse axonal injury and contusional injury can be managed 

medically. In cases of diffuse axonal injury, patients are comatose with 

no or minimal response. However, cases of subdural or epidural 

hematoma or increasing cerebral edema, require emergency surgery to 

bring down the intracranial pressure and allow space for the brain to 

expand. Decompressive craniectomy, as seen in Figure 3, is the surgery 

of choice to manage such cases. In some studies, decompressive 

craniectomy showed significant improvement in the intracranial pressure 

and better outcomes, clinically. On the other hand, some have suggested 

no substantial improvement, hence the difficulty in interpreting the 

benefits due to disagreement regarding the surgical procedure. 

Nevertheless, this procedure is being followed widely and has reported 

favorable outcomes.  

 



 
 
 

 

Figure 6: Decompressive Craniectomy 

 

 

 

Figure 7: Post 
craniectomy CT 
image 



 
 
 

 

ii) Monitoring 

There is no better follow-up of a head injury patient than serial 

Glasgow coma score assessments and repeat imaging. Sometimes, even, 

intracranial pressure and cerebral perfusion pressure is monitored.  The 

peak period for cerebral edema is from 48-96 hours after trauma. The 

initial Glasgow coma score is advised to be done six hours from 

admission to allow for basic resuscitation measures, however, “more 

aggressive pre-hospital treatment, involving early sedation and 

intubation, as a factor obscuring the real GCS assessment…it may have 

influenced the relevance of the GCS on outcome over the last five 

years23.” 

 

 

 



 
 
 

Table 4: Distribution of GCS, GOS, age and correlation between 

GCS and GOS in the period 1992-200123. 

 

 

 

 

Specific criteria for patients with an acute head injury have been 

suggested by National Institute of Clinical Excellence: Clinical 

Guideline15. 

 

 



 
 
 

 

Frequency of 

observation 

Observations should be performed and recorded on a 

half hourly basis until GCS equal to 15 has been 

achieved. If GCS=15 observe: half-hourly for 2 hours, 

then 1 hourly for 4 hours, then 2 hourly thereafter; 

Should the patient with GCS equal to 15 deteriorate at 

any time after the initial 2-hour period, observations 

should revert to half-hourly.  

 

Urgent  

reappraisal by   

the supervising 

doctor 

 

 

A sustained (that is, for at least 30 minutes) drop of 

one point in GCS level (greater weight should be given 

to a drop of one point in the motor score of the GCS);  

Any drop of 3 or more points in the eye-opening or 

verbal response scores of the GCS or 2 or more points 

in the motor response.  

 

 



 
 
 

 

Figure 8: Head injury assessment with Glasgow Coma Scale 

iii) Imaging  

 Computed Tomography: is reliable tool in predicting the outcome 

of a case of head injury. “It was determined that ‘…three easy-to-

identify clinical variables (age, Glasgow coma score and pupil 

reaction) and two easy-to-identify CT scan variables (presence of 

Subarachnoid hemorrhage and the overall appearance of the scan) 



 
 
 

are independent prognostic variables for survival after head 

injury”23. 

Table 5: Logistic model showing significant p values for sensitive 

variables23 

 

CT with the combination of these indices can improve the prediction of 

outcome significantly. Looking at changes in repeated CT scans and 

finding new lesions has been a predictive of poor outcome. Serial CT can 

reveal changes in the brain over a period of time that can end up with 

significant predictive value.  



 
 
 

 

 

 

A                                                  B 

C    

D   

 



 
 
 

Figure 9: Computed Tomographic images of various 
presentations of head injury A) Epidural Hematoma, B) 
Subdural Hematoma, C) Intra-cerebral Hemorrhage, 
D)Cerebral Edema. 
 

 Magnetic Resonance Imaging: is rarely used in emergency 

situations of head injury because of its longer scan time, 

incompatibility with life-support equipment, expense and lack of 

availability. Even though CT is just as helpful a MRI in detecting 

intracranial lesions, MRI has better sensitivity and can detect some 

lesions that may have not been picked up by the CT. MRI can 

detect old hemorrhages, hemosiderin, cerebral edema and shearing 

injuries better than a CT. MRI can also allow one to assess the 

chronic effects of head injury, such as, demyelination and old 

hemorrhages. In situations where the patient’s clinical state does 

not match with the CT report and scans are normal and ICP (intra-

cranial pressure) is within range, MRI can prove and explanation 

for the poor status of the patient.  

 

 

 

 

 



 
 
 

 

 

Diffuse Weighted MRI of the Brain : used for clearer 
imaging. 

 

iv) Intra-cranial Pressure 

Increased intracranial pressure has a deleterious effect on the 

outcome of head injury patients. Studies show that an intra-cranial 

pressure of 20mmHg was the level which correlates with the best 

outcome. Intra-cranial pressure has been labelled to be more efficient in 

predicting the outcome compared to cerebral perfusion pressure. In some 

cases, intracranial pressure can have a secondary increase that is later in 

the patient’s line of recovery. This can be seen when the patient develops 



 
 
 

delayed traumatic intra-cerebral hemorrhage, vasospasm, and hypoxia or 

decreased sodium levels. Patients with secondary increase in intra-cranial 

pressure have been found to have poor outcomes, proving the importance 

of monitoring intra-cranial pressure even days or weeks after the trauma.  

 



 
 
 

Figure 10: Intra-cranial pressure monitoring using a 

Ventricular catheter 

 

 

 

 
Prognosis in Head Injury Patients 

 

Patients with head injury are very unpredictable. Unexpected 

complications almost always occur; regular neurological assessment, 

whether it be clinically or with follow up CT scans, is vital to keep a 

careful watch for deterioration in all cases of head injury. At the end, 

there is no prognostic factor that can efficiently predict the outcome in a 

case of head injury; rather a combination of factors can only help to do 

so.  

When studying early prognosis in head injury patient, it is shown 

that “the worst Glasgow coma score recorded over a given time period is 

especially predictive of poorer outcome. Deterioration in neurological 

function has been defined more objectively as Neuroworsening (Table 6), 

and is highly predictive for poor outcome9”. This can suggest how vital 

regular monitoring of Glasgow coma score is to predicting the Glasgow 

outcome score.  



 
 
 

 

 

 

 

Table 6: Neuroworsening 
 
Panel: Criteria for neuroworsening 

Spontaneous decrease in GCS motor score ≥2 points 
(compared with previous examination) 

New loss of pupil reactivity 

Development of pupil asymmetry of ≥2 mm 

Other deterioration in neurological status sufficient to 
warrant immediate medical or surgical intervention 

 
 

The Glasgow Outcome Scale 

As there is a scale for immediate assessment of head injury 

patients, there is a scale for assessing the patient’s outcome. The Glasgow 

Outcome Scale (Table 7) has been a widely accepted form of assessment 

with a five point system. These outcomes can be classified as favorable 



 
 
 

(good recovery, moderately disabled) and unfavorable (severely disabled, 

vegetative and death). According to a study by B. Jennett, et al, each 

outcome is described according to certain aspects; i) Good recovery: 

patient is able to continue her normal activities with slight mental or 

physical deficits, hence may be attending work; ii) Moderate disability: 

patients is able to do activities on his/her own, but is disabled in a way 

that he/she cannot resume activities pertaining to his/her work or social 

life; iii) Severe disability: the patient is conscious but requires aid from 

another to attend to his regular routine activities which can include 

washing himself or eating or getting dressing due to significant physical 

deficit, iv) Vegetative: patient shows no response except for spontaneous 

opening of eyes or response to reflexes. “Although…lack of function [is] 

in the cerebral cortex, this may be structurally intact for this reason 

Jennett and Plum argued that the term ‘apallic syndrome’ was 

inappropriate5.” 

 

Another reliable prognostic factor is post-traumatic amnesia which 

is defined as the duration from which the patient obtained injury to the 

point when patient has continuous memory of present events. It has been 

found that the duration of the post traumatic amnesia has a good 

correlation with the final outcome of the patient.  



 
 
 

 

 

 

 

 

Table 7: The Glasgow Outcome Scale (GOS) 
 

Good recovery (G) 
Patient returns to pre-injury level of 
function 

Moderately disabled (MD) 
Patient has neurological deficits but 
able to look after self 

Severely disabled (SD) Patient is unable to look after self 

Vegetative (V) 
No evidence of higher mental 
function 

Dead (D) - 

 

Time of outcome assessment in head injury patients have been 

studied and data has suggested ideal times for assessing a patient who 

comes to the Neurosurgery OPD for review. Jennett and associates found 

that “of patients who were classified by the GOS as either moderately 

disabled or having good recoveries at 1 year after injury, about 60% 



 
 
 

already had reached that status by 3 months, while 90% had reached that 

status by 6 months6.”  

 

 

 

 

 

STUDY OF LITERATURES 

There are numerous studies overflowing the many neurosurgery 

and neurology journals since the discovery of the Glasgow Coma Scale. 

Many have conspired against the scoring system while many have 

dissected it to its core to investigate the best way of approaching it. The 

following is a short study of some of the significant pieces of literature, to 

date, that have put the Glasgow Coma Scale to test. 

 

Global Burden of Disease Study 2002, analyzed the incidence rates 

of traumatic brain injury based on two subcategories, i.e. fractured skull 

and intracranial injury. Asia was divided into India, China and Other Asia 

and Islands. It can be concluded that India can be identified as having the 

highest rates of intracranial injury from road traffic, falls and other 

unintentional injuries (Table 8). 



 
 
 

 
 
 
 
 
 
 
 
 
 
 

Table 8: Incidence rates (per 100,000) of Traumatic Brain Injury 

related outcomes (fractured skull, short and long term intracranial 

injury) by cause in the Asian Region. 

 
                                    Incidence Rates ( per 100,000) 

Cause Injury 
Sustained 

India China Other Asia 
and Islands 

World 

Road Traffic 
Accident 

Fractured 
Skull 

0.9 0.5 0.8 0.8 

Intracranial 
Injury Short 
Term 

119 63 106 106 

Falls Fractured 
Skull 

5.9 2.1 4.4 2.9 

Intracranial 
Injury Long 
Term 

42.6 7.7 13.7 13.3 

Other 
Unintentional 
Injuries 

Intracranial 
Injury Long 
Term 

9.8 6.8 7.7 7.2 

Violence Fractured 
Skull 

0.3  0.3  0.4  0.5 



 
 
 

Intracranial 
Injury Short 
Term 

28  25.4  34.6  43 

Intracranial 
Injury Long 
Term 

1.4  1.3  1.7  2.2 

War Intracranial 
Injury Long 
Term  

0 0 0.9 3.8 

Source: Global Burden of Disease Study 2002 
 

According to G. Gururaj’s article, “Epidemiology of traumatic 

brain injuries: Indian scenario”, it is estimated that nearly 1.5 to 2 

million persons are injured and 1 million succumb to death every year in 

India. Road traffic injuries are the leading cause (60%) of TBIs [Trauma 

Brain Injury] followed by falls (20%-25%) and violence (10%). Alcohol 

involvement is known to be present among 15%-20% of TBIs at the time 

of injury2. 

 

The following studies are just one of many that prove the 

simplicity of how GCS score has a pronounced say in favourability of 

outcome. In a study by Saini, N.S. et al, “78.05% of patients with GCS [at 

time of admission] of 3-4 had unfavourable outcome as compared to 

52.63% in patients with 5-6 GCS and 26% in patients with 7-8 GCS. It 

was statistically highly significant with P value. <0.0001.18” 

 



 
 
 

In a study by Harris, et al, titled Infratentorial Traumatic Brain 

Hemorrhage: May Outcome Be Predicted by Initial GCS?, results 

revealed that “regression analysis demonstrated a strong correlation 

between initial GCS and Glasgow Outcome Scale scores at 6 months for 

all patients (p < 0.001)”3, proving that an initial assessment of GCS in 

head trauma cases are the most vital clinical representation of whether the 

patient will progress towards a better or worse outcome score after 6 

months. 

 Statistical Validation of the Glasgow Coma Score, a study by 

Moore, et al, aimed at finding the best way to model the score for 

predicting mortality. They resulted with the fact that, “The GCS had 

excellent discrimination (area under Receiving Operator Characteristic 

Curve = 0.833 95% confidence interval = 0.820–0.846) but fairly poor 

calibration (Pearson’s Chi-squared statistic = 122 on 11 df). The eye 

component added no predictive information to the verbal and motor 

components in the whole sample but was important in certain sub-

populations24.” 

 

Studies were done to identify variables that would be easily and 

rapidly assessable in routine clinical examination. One of which, done by 

David F Signorini, et al, showed a “multiple logistic regression resulted 



 
 
 

in a model containing age (p<0.001), Glasgow coma scale score 

(p<0.001), injury severity score (p<0.001), pupil reactivity (p=0.004), and 

presence of haematoma on CT (p=0.004) as independently significant 

predictors of survival20.”  

 

 

 

 

The study by Maas, A., et al titled, Prediction of outcome in 

traumatic brain injury with computed tomographic characteristics: a 

comparison between the computed tomographic classification and 

combinations of computed tomographic predictors revealed “absence of 

basal cisterns [as] the strongest predictor of six month mortality10.” 

 

Below is imaging of the coronal section of the brain. Normal basal 

cisterns are described as ’smile’ sign. The absence of this sign in a head 

injury, may be a prognostic factor that points to a poor prognosis. 



 
 
 

 

Figure 11: Normal Basal Cisterns (“Smile Sign”) 

 

A study, done by Majdan, M. et al, assessed which of the two most 

significant variables in head injury patients would, more accurately, 

predict GOS. These two variables were motor response and pupillary 

reactivity which were checked at two different timings; in the field and on 

admission. The reason being that many patients had variable responses in 

the field and on admission. The study finalized that “the combination of 

field GCS motor score and pupillary reactivity at hospital admission used 

in the IMPACT core and extended models allows for the best prediction 

of 6-month mortality11.” According to the study, 50% of patients had 



 
 
 

GCS motor score of 5 or 6, but on admission, it had dropped to 1-4. “The 

observed mortalities were higher in the more severe GCS motor score 

subsets (scores 1–4) created based on values assessed in field, compared 

to groups based on admission assessment.” 

 

In The Value of the Glasgow Coma Scale and Injury Severity 

Score: Predicting Outcome in Multiple Trauma Patients with Head Injury 

by Pal, J, et al, in a collection of 170 head injury “patients’ GCS score 5 

hours post injury and 1 month post injury revealed good recovery (99%) 

in those with GCS 15-13, while there was a fall to 71% for those of GCS 

12-9. Of the fifty-nine patients with GCS less than 9, 41% died, 17% had 

poor recovery and only remaining 35% had good outcome in the long 

run16.”  

Baletreri, M, et al, reviewed data from 484 head injured patients 

admitted to their Neurocritical Care Unit (NCCU) in Addenbrooke’s 

Hospital, Cambridge, UK and found a “significant correlation between 

GCS and GOS for first five years (overall 1992-1996: r=0.41; p< 0.00001 

n=183) and consistent lack of correlation from 1997 onwards (overall 

1997-2001: r=0.091; p=0.226; n=175)1”. Many authors have suggested 

that the motor component of GCS is more accurate compared to that of 



 
 
 

the verbal and eye component. This is due to the fact that it is difficult to 

evaluate these two components in comatose patients. 

 

Prediction of early prognosis, in a study done by has shown that 

“The prognostic value of the eye and verbal components of the GCS 

become more relevant in patients with less severe injuries who can obey 

commands12.” As majority of severe head injury cases have patients 

intubated automatically labelling verbal response as ‘no response’. This 

brings down the Glasgow coma score, regardless of eye or motor 

response, hence intubation should be taken into account for all head 

injury patients. 

 

 

 

 

Lastly, aside from Glasgow coma scale, new variables are making 

its way into the routine assessment of head injury patients, this being 

brain stem reflexes which have found to “show[ed] that the predictive 

capabilities of brain stem reflexes were greater than those of motor 

responses. Although closely related (r=0.68), the use of these two 

parameters in a single scale, the Glasgow- Liege scale, improves the 



 
 
 

precision of prognosis. This study was presented by J.D. Born, et al, in 

his study titled, "Relative Prognostic Value of Best Motor Response and 

Brain Stem Reflexes in Patients with Severe Head Injury4”. 

 

TABLE 9: BRAINSTEM REFLEXES 

1 PUPILLARY RESPONSE TO LIGHT 

2 CORNEAL RELFEXES 

3 CALORIC RESPONSES 

4 GAG REFLEX 

5 COUGHING REFLEX 

 
 

 

 



 
 
 

In conclusion, it can be clearly stated that, despite some 

controversy, the Glasgow Coma Score can already be validated as an 

excellent assessment for monitoring and predicting the prognosis in 

patients with head injury, however, this study will take the next step and 

compare each component of the Score and identify which of the three has 

more weight in the overall Score in predicting the outcome of the patient. 

With increasing number of studies into the pathophysiology of head 

injury and with the further advances in imaging and laboratory 

investigations, accuracy of predicting prognosis will only improve in the 

future.  

 

 

 

 



 
 
 

 

METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

YES 

Head Injury Case registered in Emergency Department, 
willing for admission 

Does patient match Inclusion Criteria? 

GCS Score at the time of arrival in Emergency Department Taken.  

GCS =15 
GCS Score repeated after 6 

hours, allowing for 
resuscitation and rehabilitation 
of the patient in case of alcohol 

intoxication 
GCS <15 

NO 

½ Hourly GCS for 2 hour 

1 hourly GCS for 4 hours 

2 hourly GCS thereafter 

Excluded 
from Study 



 
 
 

 

Duration of Study: 1 year 

Study Period: April 2016 – September 2016 

Cases of isolated head injury that follow the inclusion/exclusion 

criteria were selected from the trauma cases that come through the 

emergency department. 

Study Design: 

Observational Cohort Study 

Study Population: 

Head Injury Patients aged 16 years and above. 

Study Sample: 

30 cases 

 
 
Inclusion Criteria: 

1. GCS 12 or less 

2. Age 16 years and above 

3. Closed and Open Head injuries 

4. Apparently healthy individuals 

 

 



 
 
 

 

 

Exclusion Criteria: 

1. GCS 13 or more 

2. Age 15 years or less 

3. Cases with associated major abdomen/chest/orthopaedic trauma 

4. Known Case of 

 

a. Liver Pathology/Failure 

b. Renal Failure 

c. Cardiac Failure 

5. Patient on Heparin/Warfarin 

 

The following Scales were used for assessment of the selected head 

injury cases: 

Glasgow Coma Scale: 

Initial Assessment were made upon arrival to the Emergency 

Medicine Department and 6 hours after patient had been received in the 

emergency department. This allowed for rehabilitation and resuscitation 

of the patient. If the patient had alcohol intoxication, this 6 hour period 

allowed for the patient to be cleared of the alcohol content in his blood 



 
 
 

and prevented the intoxication giving a false Glasgow coma score before 

and after the resuscitation. 

Specific criteria for patients with an acute head injury have been 

suggested by National Institute of Clinical Excellence: Clinical 

Guideline15. 

 

 

Frequency of 

observation 

Observations should be performed and recorded on a 

half hourly basis until GCS equal to 15 has been 

achieved. If GCS=15 observe: half-hourly for 2 hours, 

then 1 hourly for 4 hours, then 2 hourly thereafter; 

Should the patient with GCS equal to 15 deteriorate at 

any time after the initial 2-hour period, observations 

should revert to half-hourly.  

 

Urgent  

reappraisal by   

the supervising 

doctor 

A sustained (that is, for at least 30 minutes) drop of 

one point in GCS level (greater weight should be given 

to a drop of one point in the motor score of the GCS);  

Any drop of 3 or more points in the eye-opening or 

verbal response scores of the GCS or 2 or more points 



 
 
 

in the motor response.  

 

 

Pupillary Assessment: 

Pupillary reactivity to light is one of the major prognostic factors in 

head injury patients. Asymmetrical pupils are significant in the prognosis 

of the patient. In many studies, pupillary assessment has proven to be 

highly valuable and efficient in predicting head injury patient’s 

progression after trauma.  

 

 



 
 
 

 

 

 

 

Glasgow Outcome Scale: 

All head injury patients were finally scored with regards to their 

outcome after medical/surgical management. Table 7 illustrates the 

different levels of outcome. These five outcomes can be further 

categorized as favorable (good recovery, moderately disabled) and 

unfavorable (severely disabled, vegetative and death). The outcome of the 

head injury patients were assessed during the 6-month follow up 

appointment.  

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

RESULTS 

In this study, we have analyzed each component of the Glasgow 

Coma Scale and compared it with the Glasgow Coma Scale for sample 

size of thirty patients with head injury who came to PSG Hospitals, 

Emergency department between the months of April 2016 to end of 

September 2016. All the head injury patients underwent resuscitation and 

CT brain and admitted in the Neurosurgery intensive care unit. Consents 

from patient’s close relatives were obtained and, aside from the initial 

GCS score, the patients were assessed with regard to sex and mode of 

injury which was interpreted through Chi-square analyses. 

 

To interpret the results, it should be known that the scores of each 

component of GCS was divided into those with no response (‘1’) and 

those with response (‘2’ and above). As was Glasgow Outcome scale; a 



 
 
 

scale with five categories, was pooled into two categories; good recovery 

and moderate/severely disabled. Of the 30 patients, none were deemed 

vegetative or dead in the 6 month follow-up. 

 

 

 

 

Upon admission, Glasgow coma score was taken routinely. The 

patient was stabilized by ensuring adequate oxygenation and blood flow. 

Once stabilized, the patient was shifted to the neurosurgery ICU and first 

GCS score was taken  

 

Out of the thirty patients who participated in this study, 20 patients 

were of severe head injury status according to GCS scoring system i.e. 

GCS score of 8 or less. The remaining 10 patients were of moderate brain 

injury (GCS of 9-12) as displayed in Figure 12. The mean age of the 

sample of patients was 47.266 years old. The percentage of patients with 

‘Good Recovery’ as GOS was 30% (9/30) and with Moderate/Severe 

disablement was 70% (21/30) plotted in Figure 13.  
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moderatehead injury population severe head injury population

 

 

 

 

 

 

 

 

 

 

 

Figure 12: Population of patients with moderate and severe 

GCS 



 
 
 

 

 

 

 

 

 

 

 

Figure 13: Population of patients with Good Recovery and 

Moderate/Severe Disablement GOS 

 

 
 
 

GOS

Good recovery Moderate/Severe Disablement



 
 
 

 
 
 
 
 
 
 
 
 

Table 10: Sex in relation to Glasgow Outcome Scale 
 

 Glasgow Outcome Scale 

Sex 
 Good 

Recovery 
Moderate/Severely 

Disabled Total 

Female (%) 0 9.5 6.7 

Male(%) 100 90.5 93.3 

Total 100 100 100 

 
 
 
 
 
 
 
 

Figure 14: Sex in relation to Glasgow Outcome Scale 
 



 
 
 

 
 
 
 
 

 

On collection of cases, it was noted that the majority of patients 

who had come to the emergency department with head trauma where of 

male gender. A total of only 2 patients out of 30 patients were female. 

Therefore, sex of an individual could not be used as a variable in this 

study (x2= 0.918, p= 0.338). 

In other studies, age is an important aspect in predicting outcome 

score, however, due to small population of participants, age was not 

sufficient enough to be labelled as a confident predictor of prognosis. 

 

Sex in Relation to GOS

Female Male



 
 
 

0

10

20

30

40

50

60

70

80

90

Good Recovery Moderately/Severely Disabled

Mode of Injury in relation to Glasgow 
Outcome Scale
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Table 11: Mode of Injury in relation to Glasgow Outcome 
Scale 

 
 

Glasgow Outcome Scale 

Mode of 
Injury 

 Good 
Recovery 

Moderate/Severely 
Disabled Total 

Fall (%) 44.4 23.8 30 

RTA(%) 55.6 76.2 70 

Total 100 100 100 

 
 

 
 
 

Figure 15: Mode of Injury in relation to Glasgow Outcome 
Scale 

 



 
 
 

Majority of patients who sustained trauma by road traffic accidents 

was significant with minimum amount of only 23.8% who had 

moderate/severe disability. This could be due to more trauma caused by 

collision than by self-fall. 

 It can be concluded that mode of injury in head injury patients did 

not show to be of significance with regard to the final Glasgow Coma 

Scale. Chi-Square was 1.277 with p value of 0.258 

 

 

 

 

 

Table 12: Eye Component of GCS in relation to GOS 

Glasgow Outcome Scale 

Eye 
Component 

of GCS 

 Good 
Recovery 

Moderate/Severely 
Disabled Total 

E1(%) 0 9.5 6.7 

E2-4(%) 100 90.5 93.3 



 
 
 

Eye Component in relation to 
GOS (Moderately / Severely Diabled)

Eye component of 1 Eye component of 2-4

Total 100 100 100 

 

 

 

 

 

 

 

 

Figure 16: Eye Component of GCS in relation to GOS 

 



 
 
 

  

Chi-Square was 0.918 and p value was 0.338. It should be acknowledged 

that there were only 2 patients out of 30 with no response (E1) in the Eye 

component of GCS.  

 

 

 

 

Table 13: Verbal Component of GCS in relation to GOS 

 

 Glasgow Outcome Scale 

Verbal 
Component 

of GCS 

 Good 
Recovery 

Moderate/Severely 
Disabled Total 

V1 (%) 33.3 85.7 70 

V2-4(%) 66.7 14.3 30 

Total 100 100 100 

 



 
 
 

 According to the analysis, verbal component of Glasgow coma 

score showed more promise in predicting a poor Glasgow Outcome scale. 

Numbers show that 21 patients had no verbal response. Of the nine 

patients with verbal response, six had Good recovery while 3 were 

moderately disabled after 6 months. 85.7% of patient who were 

moderately/ severely disabled had an initial verbal score of 1 (no 

response). However, of the 21 patients who were labelled to have no 

verbal response, 18/21 were either brought intubated or immediately 

intubated by the time initial Glasgow coma scale was done. Hence, verbal 

response is limited in more ways than one, when predicting Glasgow 

Coma Scale. 

 

 

Figure 17: Verbal Component of GCS in relation to GOS 

 



 
 
 

 

 

 

 

Table 14: Motor Component of GCS in relation to GOS 

Glasgow Outcome Scale 

Motor 
Component of 

GCS 

 Good 
Recovery 

Moderate/Severely 
Disabled 

Total 

Vebal component of GCS in relation to GOS 
(Moderately/Severely Diabled)

Verbal Compenent of 1 Verbal Component of 2-5



 
 
 

M1(%) 33.3 85.7 70 

M2-4(%) 66.7 14.3 30 

Total 100 100 100 

 

The total number of patients having no motor response was 5/30. 

100% of these cases had a GOS of Severely disabled. This shows 

significance in motor score without any confusion. However, due to small 

amount of patients with no response in motor response, it should be 

repeated with a larger population.  

 Motor will always to a sensitive and specific factor that will 

influence the overall outcome of the patient. This because there is nothing 

that the motor response, with the exception of a patient on ventilator 

support and sedation. 

 

 

 

Figure 18: Motor Component of GCS in relation to GOS 



 
 
 

 

 

The above results revealed that none of the patients with 

unresponsiveness in the motor component (M1), had a good recovery in 

the 6 month follow up. P value of motor component was 0.109 with chi-

square of 2.571. Even though the p value was not significant, it was 

found to be of more significance in comparison with the other two 

components. 

 

 

 

DISCUSSION 
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 This observational cohort study was led in PSG Hospitals, which is 

in connection to PSG Institute Medical Sciences and Research, CBE. The 

study was initiated from the month of April 2016 to end of September 

2016 with a total of thirty patients with head injury that was brought to 

the emergency department. Specific criteria for selecting the patients was 

in place. All the thirty patients were admitted in PSG Hospitals, 

underwent complete treatment until time of discharge.  

 

 Since the 1970s, when Teasdale and Jennett established the 

Glasgow Coma Scale, the scale has been the subject for numerous papers. 

The assessment of outcome in head injury patients have been compared 

to many variables of which GCS has outstood them all. Some of these 

studies have even been dated before the use of CT scans and other 

advancements of medicine, revealing how accurate it is as a scale of 

quantifying impaired consciousness in an individual with head injury. 

 

 

 

 

This study revealed that of the 30 patients, being of moderate to 

severe head injury cases, none of them were of vegetative state or dead by 



 
 
 

the sixth month of follow up according to Glasgow Outcome Score. 

Statistical analysis of the results of this study was done and presented as 

tables which were portrayed earlier. A comparison between the results of 

this study and that of other similar studies have been cleared below. 

 

This study has revealed much of the same knowledge we know 

about the Glasgow Coma Scale and its components; this being the fact 

that out of the three components, eye response was of lowest stature in 

predicting Glasgow Outcome Scale. The number one predictor of GOS, 

in this study, was found to be motor response, even though verbal 

component had a more significant p value (<0.01). This is explained by 

the fact that a majority of patients (18/30) with no verbal response, were 

intubated causing a stir in the final result.  

 

The International Mission for Prognosis and Analysis of Clinical 

Trials in TBI is known as IMPACT. It was a study developed with almost 

10 years’ worth of papers and researches in developing a easily usable 

formula for predicting prognosis in individuals with traumatic brain 

injury. The aim of this group is to significantly increase the positive 

predictability in identifying prognosis of patients with head injury 

 



 
 
 

Compared to Murray, G. et al, in his study Multivariable 

Prognostic Analysis in Traumatic Brain Injury: Results from the 

IMPACT Study, “GCS motor score and pupil response [were] powerful 

independent predictors of outcome… GCS eye and verbal [were] 

powerful …with modest but relevant independent effects…”12(Figure 

19). This study also took into account, other variables which were of 

significance, i.e. demographic variables (age, sex, race, educational 

level), hypotension, hypoxia, CT scan (according to Marshall CT 

classification) and prothrombin time, which was almost as equal as a 

predictor of prognosis compared to other laboratory parameters (ex. 

Glucose, haemeoglobin and platelet levels). 

 

 

 

 

 

 

 

 

 

 



 
 
 

Figure 19: IMPACT Study results on Motor, Eye and 

Verbal components of GCS with inclusion of Pupillary 

Response 

 

 

As for other factor that were also analyzed; sex could not be used 

as a variable in predicting Glasgow Coma Scale, as 93.3% (23/30) of the 

sample population were male. Hence, sex of the individual was not a 

significant predictor of prognosis that could be compared to the efficacy 

of Glasgow Coma Scale. 

 

 



 
 
 

 

 Majority of the cases (70%) where due to road traffic accidents 

being the mode of injury. Of these 21/30 patient, 76.2% of these 

individual had a Glasgow Outcome Score of moderately/ severely 

disabled. 

 

Predicting the precise outcome of a patient’s prognosis in the form 

of Glasgow Outcome Scale, could be done only to a certain extent. 

According to the results of this study, patient with poor verbal and motor 

response have a high stature in the Glasgow Coma Scale scoring, 

compared to eye response.  

 

In a study by Lindsey Wilson, J.T, et al, she elaborated on the 

drawback of the Glasgow Coma Scale, describing it as an “open-ended 

format... [where] the results are variable among individual 

assessors…GOS are multidimensional, and the criteria for the upper 

categories are therefore ambiguous.8”  

 

 

 

 



 
 
 

 

Weir, J, et al, then did a study that was titled “Does the Extended 

Glasgow Outcome Scale Add Value to the Conventional Glasgow 

Outcome Scale? “In this study, results showed that “using ordinal 

technique to analyze the GOS gives a substantial gain in efficiency 

relative to the conventional analysis, which collapses the GOS onto a 

binary scale (favourable versus unfavourable outcome).21” They finalized 

that Glasgow Coma Scale- Extended, should be used in place of the 

original Glasgow Outcome Scale. 

 

The following table illustrates the Glasgow Outcome Scale 

Extended (GOSE) that I now being used regularly.  

 

 

 

 

 

 

 

 



 
 
 

Table 15: Glasgow Coma Scale Extended 

 

 

 



 
 
 

 

 

Gradually there will be new advancements and new factors that 

come into place when it comes to assessing trauma patients. Simple 

factors like age and mode of injury have impacted the routine survey of 

an individual with traumatic head injury. There is more to discover 

regarding head injury and managing cases; it is getting simpler with the 

number of studies being done 

 

 In comparison to other studies, this study was different in that it 

focused mainly on the three components of the Glasgow Coma Scale. If 



 
 
 

more prognostic factors were included in the study, better calculated 

outcome could have been reported. There were many limitations in this 

study. First would be the sample size, which was of a low number due to 

the fact that they were being discharged against medical advice as they 

were not financially capable of continuing treatment in our hospital. 

Multiple patients were not affordable for Intensive care unit stay and 

requested discharge, therefore being removed from the study mid-way. 

Many patients also lost follow up after 6 months. Secondly, would be the 

unusually high significance in verbal response of GCS compared to that 

of motor response. This could be suspected as a number of patients were 

brought intubated from outside hospital with no assessment available 

prior to intubation, hence these cases were taken down as ‘no verbal 

response’ causing significance in the results of the study. Lastly, other 

significant variables should have been included in the study, such as age, 

pupil reactivity to light, hypotension, hypoxia, CT scan reports and even 

PT/INR values, which have been proven to be a striking prognostic factor 

as mentioned in the study by Murray, G. et al.   

 

 

 



 
 
 

 

 

 

 



 
 
 

 

CONCLUSION 

 Many papers on the Glasgow Coma Scale are being made to 

further excel its purpose in the Neurosurgery and Emergency Medicine 

field. Having better knowledge regarding the clinical progression of a 

patient with traumatic brain injury and being able to assess with CT 

staging of the injury is the aim. 

This study and many other studies like it, has brought a conclusion 

that every response to a similar injury, is different for different patients. It 

cannot be said that all patients will react or improve the same way as the 

other. Even though a majority of studies declare certain predictors for 

prognosis of head injury patients as the best one, equal number of studies 

prove otherwise. Many factors in head injury patient have been assessed 

and analyzed, however, now is the time to expand our use of clinical 

knowledge beyond the Glasgow Coma scale, and create new scoring 

systems that take other variables into account for establishing prognosis 

of head injury patients. Scales such as the Glasgow Coma Scale – 

Extended is an example of such a scale. Numerous meta-analysis studies 

have been brought to light, and taking all of this knowledge and results 

can help create a more precise scoring system with accurate results. 



 
 
 

 

 

Regardless of how many people perceive the Glasgow coma scale 

and it’s assessment of prognosis through the Glasgow outcome scale, it 

has proven to be widely used, easy form of examination that can help in 

predicting patient’s future with or without disability. As long as its 

purpose and its benefits are appreciated, it can have an essential role in 

predicting outcome of patients with head injury in the future for many 

more years to come. 

 

 

 

 

 

 



 
 
 

BIBLIOGRAPHY 

1. Balestreri, M, et al. “Predictive value of Glasgow coma scale after 

           trauma: change in trend over the past ten years”. J Neurol  

           Neurosurg Psychiatry 2004. 75: 161-162. 

 

2. G. Gururaj. “Epidemiology of traumatic brain injuries: Indian scenario”, 

           Volume 24, Issue 1 (01 January 2002), pp. 24-28 

            www. maneyonline.com/doi/abs/10.1179/016164102101199503 

 

3. Harris OA, Lane B, Lewen A, Matz PG. “Infratentorial traumatic brain  

           haemorrhage: may outcome be predicted by initial GCS?” J  

           Trauma, 2000 Dec: 49(6): 1076-82. 

 

4. J.D. Born, M.D., A. Albert, Ph.D., P. Hans, M.D., J. Bonnal, M.D.; Relative  

                Prognostic Value of Best Motor Response and Brain Stem Reflexes in  

                Patients with Severe Head Injury, Neurosurgery, Volume 16, Issue 5,  

                1 May 1985, Pages 595–601, https://doi.org/10.1227/00006123- 

                198505000-00002.  

5. Jennet B., Snoek J., et al. “Disability after ever head injury: observations on  

                     the use of the Glasgow Outcome Scale.” J of Neurology,  

            Neurosurgery and Psychiatry. 1981, 44, 285-293. 



 
 
 

 

 

6. Jennet B., Teasdale G., Galbraith S., et al. “Severe head injuries in three 

           countries.” J Neurol Neurosurg Psychiatry 1977;40: 291-298. 

 

7. J.M Wardlaw, et al. “Which CT features help predict outcome after head 

                injury?”. J. Neurol Neurosurgery Psychiatry 2002; 72: 188-192. 

 

8. Lindsey Wilson, J.T, et al. “Structured Interviews for the Glasgow Outcome  

                     Scale and the Extended Glagow Outcome Scale: Guideline for Their  

                     Use.” J of Neurotrauma. Vol 15, Number 8, 1998.  

 

9. Lingsma, Hester F, et al. “Early prognosis in traumatic brain injury: from 

           prophecies to predictions.” The Lancet Neurology · 

           May 2010 Vol 9: 543. 

 

10.  Maas AI, et al. “Prediction of outcome in traumatic brain injury with           

          computed tomographic characteristics: a comparison between the  

               computed tomographic classification and combinations of  

               predictors.” Neurosurgery 2005;57:1173-82. 

 

 



 
 
 

 

11. Majdan, M. “Glasgow Coma Scale Motor Score and Pupillary Reaction to  

          Predict Six-Month mortality in patients with Trauma Brain Injury: 

         Comparison of Field and Admission Assessment.” J of Neurotrauma  

         2015. Jan 15; 32(2): 101-108. 

 

12. Marmarou, Anthony, et al. “Prognostic value of the GCS and Pupil  

              reactivity in TBI assessed Pre-Hospital and on Enrollment: 

              An IMPACT Analysis” J of Neurotrauma 2007. 

              Vol 24-2: 270-280. 

 

13. Morris GF, et al. “Neurological deterioration as a potential alternative 

         endpoint in human clinical trials of experimental pharmacological 

         agents for treatment of severe traumatic brain injuries”. 

                   Neurosurgery 1998; 43: 1369–74. 

 

14.  Naidu P, Bhaskar. et al. “Computed tomography predictors for in-  

        hospital mortality in severe and moderate head injury patients.” 

        Department of Neurosurgery, SRMC and RI, Chennai, India. 

        International Surgery Journal Naidu BP et al. Int Surg J. 2016  

        Aug;3(3):1306-1309. 



 
 
 

 

15.  NICE : National Institute of Clinical Excellence Clinical Guideline 176 

         Head Injury (2014):Triage, Assessment, investigation and early 

         management of head injury in children, young people and adults.  

 

16.  Pal, J. M.D, et al. “The Value of the Glasgow Coma Scale and Injury 

         Severity Score: Predicting Outcome in Multiple Trauma Patients 

              with Head Injury”. J of Trauma-Injury Infection & Critical  

              Care: June 1989. 

 

17.  Rengachary, Setti S. “Principles of Neurosurgery: Chapter 19 Closed 

                   Head Injury” Second Edition 2005. pg. 301. 

 

18.  Saini, N.S. et al. “Factors predicting outcome in patients with severe  

         head injury: Multivariate analysis.” Indian J of Neurotrauma 9. 

         April 2012. 45-48. 

 

 

19.  S.F. Ling, Geoffrey; A. Marshall, Scott. “Management of Traumatic 

        Brain Injury in the Intensive Care Unit.” Neurologic Clinics 26  

        (2008) 409-426. 

 

20.  Signorini, David F, et al. “Predicting survival using simple clinical 

             variables: a case study in traumatic brain injury”. J Neurol            

            Neurosurg Psychiatry 1999;66:20–25. 

 



 
 
 

 

 

21.  Weir, J., et al. “ Does the Extended Glasgow Outcome Scale Add Value to  

       the Conventional Glasgow Outcome Scale?” Journal of Neurotrauma 

       January 1, 2012, 29:53-58 . 

 

 

22.  Williams, N.S, “Bailey & Love’s Short Practice of Surgery” 2013. 

                 26th Edition Ch 25 : 318. 

 

23.  Young, Byron, M.D., et al. “Early prediction of outcome in head-injured 

       patients” Journal of Neurosurgery. March 1981 / Vol. 54 

            No. 3 / Pages 300-303. 

 

24.  Moore, L, et al. “Statistical validation of the Glasgow Coma Score.”  

            J Trauma 2006, Jun; 60 (6): 1238-43. 

 

 
 
 
 



 
 
 

ANNEXURES 

PSG Institute of Medical Science and Research, Coimbatore 

Institutional Human Ethics Committee 

INFORMED CONSENT FORMAT FOR RESEARCH PROJECT 

 
I, Dr. Tracy Rosalin Poulose am carrying out a study on the topic: 

Efficacy of Glasgow Coma Scale in Predicting the Prognosis in Patients 

with Heady Injury, as part of my research project being carried out under 

the aegis of the Department of General and GI Surgery in collaboration 

with the Department of Neurosurgery:   

 

My research guide is: Dr. S. Prem Kumar M.S. (General Surgery) 

My research co-guides:  

 Dr. Raj Kumar M.S., MCh (Neurosurgery) 

 Dr. Thirumurthy M.S., MCh (Neurosurgery) 

 

The justification for this study is: It can be clearly stated that the Glasgow 

Coma Score has already been validated as an excellent assessment for 

monitoring and predicting the prognosis in patients with head injury, 

however, this study will take the next step and compare each component 

of the Score and identify which of the three has more weight in the 

overall Score in predicting the outcome of the patient.  



 
 
 

  
 
 
 

The objectives of this study are:  

 

1. Primary Objective: To evaluate the efficacy of Glasgow Coma 

Scale scoring in predicting the prognosis of head injury patients. 

 

2. Secondary Objective: To assess each individual component of the 

Glasgow Coma Scale and identifying which of the three is 

significantly predicting the outcome of a patient’s prognosis. 

 

3. Tertiary Objective: To predict the outcome of a patient’s prognosis 

with the initial assessment of the patient and comparing it to the 

Glasgow Outcome Scale during the 6-month follow up. 

 

Sample size: 30 

Study volunteers / participants are: Head Injury Patients aged 16 years 

and above.  

Location: Coimbatore.  

 

 

 



 
 
 

We request you (Legally Authorized Representative on behalf of the 

Patient) to kindly cooperate with us in this study. We propose to collect 

background information and other relevant details related to this study. 

We will be carrying out:  

 

Initial Assessment: Will be made at the time of admission into the 

emergency department and 6 hours after patient has been received in the 

emergency medicine department. 

 

Subsequent Assessments: Observations will be performed and recorded 

on a half hourly basis until GCS equal to 15 has been achieved. If 

GCS=15 observe: half-hourly for 2 hours, then 1 hourly for 4 hours, then 

2 hourly thereafter; Should the patient with GCS equal to 15 deteriorate at 

any time after the initial 2-hour period, observations should revert to half-

hourly monitoring.  

  

There are no invasive procedures for this study. This study is solely 

dependent on clinical examination of the patient upon arrival and 

subsequent assessments at a regular time intervals.  

 

 



 
 
 

Final Assessment: Patient will be required to be assessed during his/her 

6-month follow up.   

 

1. Benefits from this study: This study analyses the Glasgow Coma 

Scale, breaking down the scale into its three components and 

assessing each individual component, identifying which of the 

three is significantly predicting the outcome of a patient’s 

prognosis. 

 

How the results will be used: The results of the study will measure the 

efficacy of the Glasgow Coma Scale and the individual components of 

the scale with regards to the Glasgow Outcome scale.  

 

The following is applicable to the patient’s Legally Authorized 

Representative / spouse / children / parents / siblings, if the patient is 

unconscious / not lucid at the time of obtaining consent: 

 

If you are uncomfortable with assessments being done during the 

course of this study, as the patient’s legally authorized representative / 

spouse / children / parents / siblings, you have the right to withdraw the 

patient from the study at any time. Kindly be assured that if you so 



 
 
 

decide to refuse the participation of the patient or withdraw the patient at 

any stage of the study, it will not result in any form of compromise or 

discrimination in the services offered nor would it attract any penalty. 

The patient will continue to have access to the regular services offered. 

You / the patient will NOT be paid any remuneration for the time spent 

with us for this study. The information provided by you / the patient will 

be kept in strict confidence. Under no circumstances shall we reveal the 

identity of the respondent or their families to anyone. The information 

that we collect shall be used for approved research purposes only.  

 

Consent: The above information regarding the study, has been read by 

me / read to me, and has been explained to me by the investigator. Having 

understood the same, I hereby give my consent for them to interview me / 

the patient. I am affixing my signature / left thumb impression to indicate 

my consent and willingness to participate in this study (i.e., willingly 

abide by the project requirements).  

 

Signature / Left thumb impression of the Legally Authorized 

Representative of the Patient:  

 

 



 
 
 

 

Signature of the Legally Authorized Representative of the Patient (if the 

patient is unconscious / not lucid at the time of obtaining consent) with 

date:    

 

Witness: 
 

The following is applicable to the patient once he / she has 

attained consciousness / has become lucid at any time during the 

study: 

 

Kindly be assured that if you, the patient, so decide to refuse to 

participate or withdraw at any stage of the study, it will not result in any 

form of compromise or discrimination in the services offered nor would it 

attract any penalty. You will continue to have access to the regular 

services offered. You will NOT be paid any remuneration for the time 

you spend with us for this study. The information provided by you will be 

kept in strict confidence. Under no circumstances shall we reveal the 

identity of the respondent or their families to anyone. The information 

that we collect shall be used for approved research purposes only.  

 

 



 
 
 

Consent: The above information regarding the study, has been 

read by me / read to me, and has been explained to me by the 

investigator. Having understood the same, I hereby give my consent for 

them to interview me / the patient. I am affixing my signature / left thumb 

impression to indicate my consent and willingness to participate in this 

study (i.e., willingly abide by the project requirements).  

 

Signature / Left thumb impression of the participating Patient (upon 

becoming conscious / lucid):  

 

Signature of the participating Patient (upon becoming conscious / lucid) 

with date:  

 

Witness: 

 

Contact number of PI: 9629849625 

 

Contact number of Ethics Committee Office:  During Office hours: 0422 

2570170 Extn.: 5818  After Office hours: 9865561463 

 
 
 



 
 
 

Patient Assessment 

Head Injury Cases 
 

Check list for Selection: 
o GCS 12 or less 
o Age 16 years and above 
o Closed and Open head 

injury 
o Apparently healthy 

individuals 
 
 
 
 
 
 

o GCS 13 or more 

o Age 15 years or less 
o Cases with associated 

major 
abdomen/chest/orthopae
dic trauma 

o Known Case of 
a. Liver 

Pathology/Failure 
b. Renal Failure 
c. Cardiac Failure 

o Patient on 
Heparin/Warfarin  

 
 
Name:              
Age: 
Sex: 

Address: 
Occupation: 
CBG: 

PR: 
BP:  
SpO2:  
RR:  



 
 
 

 
Time and Date of Injury: 
Approximate Time Lapsed: 
Mode of Injury: 

o Self induced fall 
o Fall from height 
o Road traffic accident 
o Unknown 
o Other(Please Specify): 

______________________________________________________ 
 
 
Soft tissue damage: 
 
 
 
Initial Assessment: 

 Glasgow Coma Scale 
 
Response Score 
Eye Opening To spontaneously 4 

To speech 3 
To pressure stimulation 2 
No response 1 

Verbal Response Oriented to 
time,person,place 

5 

Confused 4 
Words 3 
Sounds 2 
No response 1 

Motor Response Obeys to commands 6 
Moves to localized pain 5 
Flexion withdrawal from 
pain 

4 

Abnormal 
flexion(decorticate) 

3 

Abnormal extension 
(decerebrate) 

2 

No response 1 
 
TOTAL   /15 

 
 



 
 
 

 
 
 

 Pupillary Reactivity to Light 
 

 Right Eye Left Eye 
Reactivity to Light  (mm)/ 
Fixed(F) 

  

 
 

 CT Brain Report (if done): 
 
 
 
Subsequent Assessment: 
 

Time and Date  

Glasgow Coma Scale  

E  

V  

M  

Total (/15)  

Pupillary Reactivity  

Right Eye  

Left Eye  

 
 

Time and Date  

Glasgow Coma Scale  

E  

V  

M  

Total (/15)  

Pupillary Reactivity  

Right Eye  

Left Eye  



 
 
 

4
3
2
1

5
4
3
2
1

6
5
4
3
2
1

Eye 
Opening

Verbal 
Response

Motor 
Response

GCS

15

10

5



 
 
 

S.NO DOA AGE/SEX MODE OF INJURY EYE VERBAL MOTOR  iGCS Intubated PR BP SPO2 GOS 

1 13-04-2016 45/M FALL FROM HT 3 t 3 6 1 50 120/80 100 FiO2 50% MD 

2 14-04-2016 42/F RTA 2 2 5 9 0 103 110/70 95% MD 

3 16-04-2016 74/M RTA 
 

4 5 3 12 0 56 120/70 100 FiO2 50% G 

4 25-04-2016 30/M RTA 2 1 5 8 0 74 110/70 92% G 

5 25-04-2016 32/M RTA 
 

2 t 5 7 1 132 120/80 100 FiO2 50% MD 

6 29-04-2016 33/M RTA 3 t 3 6 1 76 110/80 100 FiO2 50% MD 

7 22-05-2016 53/M SELF FALL 2 t 1 3 1 55 110/80 100 FiO2 50% SD 

8 28-05-2016 73/M SELF FALL 3 2 6 11 0 78 170/80 100 WITH 6L G 

9 29-05-2016 25/M RTA 
 

2 2 3 7 0 52 130/80 100 WITH 6L MD 

10 18-07-2016 65/M RTA 2 t 5 7 1 98 130/80 100 FiO2 50% MD 

11 18-07-2016 34/M RTA 
 

2 t 3 5 1 86 120/80 100 FiO2 50% MD 

12 18-07-2016 18/M RTA 3 3 6 12 0 96 100/60 100 WITH 4L G 

13 18-07-2016 68/M FALL FROM HT 3 3 5 11 0 118 120/80 100 WITH 4L G 

14 20-07-2016 30/M SELF FALL 3 t 3 6 1 88 120/80 100 FiO2 50% MD 

15 25-07-2016 64/M RTA 
 

3 t 3 6 1 88 100/60 100 FiO2 50% MD 

16 26-07-2016 62/M SELF FALL 4 3 5 12 0 76 120/70 99% G 

17 03-08-2016 81/M SELF FALL 4 1 4 9 0 92 140/80 100 WITH 4L MD 



 
 
 

18 20-08-2016 76/M RTA 2 1 5 8 0 56 120/70 100 FiO2 50% G 

19 22-08-2016 32/M RTA 
 

3 3 5 11 0 74 110/70 92% MD 

20 26-08-2016 33/M RTA 2 t 5 7 1 132 120/80 100 FiO2 50% MD 

21 29-08-2016 30/M RTA 
 

3 t 3 6 1 76 110/80 100 FiO2 50% MD 

22 30-08-2016 50/M SELF FALL 1 t 1 2 1 55 110/80 100 FiO2 50% SD 

23 04-09-2016 21/M RTA 
 

2 t 3 5 1 92 110/70 100 FiO2 50% G 

24 09-09-2016 50/F RTA 2 t 5 7 1 94 130/80 100 FiO2 50% MD 

25 13-09-2016 58/M RTA 
 

2 t 1 3 1 102 100/70 100 FiO2 50% MD 

26 14-09-2016 24/M RTA 1 t 1 2 1 100 120/70 100 FiO2 50% SD 

27 20-09-2016 27/M RTA 
 

4 t 6 10 1 82 120/80 100 FiO2 50% MD 

28 24-09-2016 67/M FALL FROM HT 2 3 5 10 0 102 130/90 100 WITH 4L G 

29 24-09-2016 58/M RTA 
 

2 t 1 3 1 82 120/80 100 FiO2 50% MD 

30 25-09-2016 64/M RTA 3 t 3 6 1 88 100/60 100 FiO2 50% MD 
 


