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SHORT COMMUNICATION

INTRODUCTION
 In United States about 500000 patients with Trau-
matic brain injury (TBI) are severe enough to re-
quire hospitalization leading to 9 deaths per 100000 
populations1. In United Kingdom about 1 million 
people attend hospital each year following head in-
jury 2. Head injury is recognized as a major public 
health problem that is frequent cause of death and 
disability in young people and makes considerable 
burden on health services3.
 Outcome assessments are usually based on the 
integrity of neurological function4. Since 1970’s 
Glasgow coma scale (GSC) and computed tomog-
raphy (CT) scanning has been used in evaluating 
head injury patients5. Trauma manifests with variety 
of injuries and problems that demand rapid evalua-
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tion, improvisation and intervention to save life and 
prevent permanent disability6,7.
Level of Evidence:
 Human beings and particularly clinicians basical-
ly provide services on different types of evidences 
in medical field. Evidences are of three levels:
Level I: Level I evidence is measurable and vis-
ible. It is based on facts, proven in the past and 
is effective. Effective means that it works. Level I 
evidence is recommended (recommended evidence), 
proven evidence and are both ethical and legal.
Level II: This may be measurable but not visible. 
This is actually based on clinical trials, clinical stud-
ies conducted and summaries. It is also justifiable 
and effective which means that it can/will work. 
Level II evidence can be considered (considered 
evidence). It is study based evidence. (Ethical and 
may or may not be legal).
Level III: This is neither measurable nor visible 
evidence. It is purely based on consensus made by 
clinicians. It is not based on clinical trial or studies. 
Level III evidence is hypothetical and not justifiable. 
It may work but is not recommended (consensus 
based evidence). It is not a legal evidence, can be 
ethical but experimental.
 These evidences may be a strong base for  
making guidelines. Guidelines are based on level 
I and II evidences and have advantages and dis-
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advantages. Guidelines are check lists and can be 
effective. These are never fixed and can be revised 
according to its outcome. Clinical guidelines either 
remain the same for longer duration or can be re-
vised. The revision always depends on patient’s spe-
cific factors and treatment specific factors for better 
outcome8. 
 Guidelines are made for implementation in the 
clinical practice, in the society. For implementation 
a proper system is needed. Any system can be im-
plemented when people related with this system are 
educated. For education symposiums and literature 
should be published and publicized which will create 
awareness. Once awareness is created the magnitude 
of the problem is calculated and understood. The 
significance is shown and thus guidelines are im-
plemented.
 Guidelines for TBI can be made based on level 
of evidence (I and II) which should be implemented 
via proper systematic approach for better out come 
by educating doctors, paramedical staff in a flourish-
ing system after creating awareness in the field by 
publications and arranging seminars (Flow chart 1). 

Flow Chart 1
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 Guidelines are not final words, can be revised 
because they are applied for prognosis. Prognosis 
can be better explained on prognostic models but 
human beings are individual with different specific 
characteristics which may be different from others 
due to biological constituents, different sero-typing 
and different demographic factors like age, sex and 
other physiologic status of the body9.
 Guidelines are good and necessary in a sense that 
they have a place to start because it defines the prob-
lems. It has certain disadvantages like it stops one 
from further research and improvement, and one size 
does not fit all. Its legal implications in clinical prac-

tice become difficult as measuring intracranial pres-
sure (ICP) for decompressive craniectomy is Level 
I evidence and may not be applicable everywhere10.
 Guidelines helps in showing prognosis and prop-
er guidelines generally have acceptable prognosis. 
Randomly but case to case variation happens. Prog-
nosis is like building blockings and blocks help in 
building a clinical structure. Likewise, guidelines 
are mandatory for management of TBI, which helps 
in treatment of patients with TBI11.
 Traumatic brain injury is a disease from beach to 
bed, irrespective of age, sex, race and geographical 
distribution. There are different causes but common 
one are road traffic accident (RTA), fall from height, 
sports injuries, violence, assaults and miscellaneous 
happenings. Which are different in different societ-
ies based on culture and civilization.

MANAGEMENT OF TBI
 For better management of TBI, there should be 
pre-hospital care system which needs emergency 
medical networking means, standard ATLS protocol, 
which starts with; ABC (airway, breathing, circula-
tion) should be maintained there and then safe trans-
portation system to the hospital for admission and 
assessment. In the hospital (A / E) patients should 
be labeled as green way or the one who need mon-
itoring. So inter hospital service with proper liaison 
with different departments is mandatory. Patients 
should be examined properly (thorough clinical ex-
amination). Airway (A), breathing (B), circulation 
(C), deformity (D), exposure (E), blood pressure, 
oxygenation, glucose level, fluids and associated 
injuries need stabilization11-18. 
 Patients who need Neuro-Intensive care unit 
(NICU) care needs proper monitoring of the follow-
ing important parameters: intracranial pressure (ICP) 
monitoring, cerebral perfusion pressure (CPP) moni-
toring, blood glucose level, blood pressure monitor-
ing and Glasgow Coma Scale (GCS) monitoring16.
 Treatment of TBI includes the following mea-
sures:
1. Decrease energy use for neuronal cells by adopt-

ing hypothermia
2. Identification of neuropathic agent--- improve 

pharmocology
3. Neuroimaging CT scan / MRI / contrast imaging 

studies
4. ICP- CPP monitoring for better treatment option
5. Treatment planning
All these measures will lead to better outcome11, 19. 
 No doubt brain use glucose but glucose has neu-
rotoxic effects. Increase level of glucose exacerbates 
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neuronal ischemia leading to seizures. While hypo-
glycemia results in brain glycogen uptake leading 
to decrease synoptic activity and excitability which 
is responsible for brain dysfunction and necrosis. 
Strict glucose control is needed for better neuronal 
function. Sugar level below 80 mg/dl is hypogly-
cemia, 80-180 mg / dl is normoglycemia and level 
above 180 mg /dl is hyperglycemia. Level between 
80-110 mg / dl is strict and ideal glycemic level. So 
conventional tight glycemic control is ideal which 
results in excellent improvement.
 Hyperglycemia leads to impaired lactate / pyro-
late ratio which disturb brain metabolism. Therefore, 
for brain euglycemia is fine while hypo and hyper 
glycemia both are harmful. Severe and prolong du-
ration of hypoglycemia are responsible for killing 
neurons. Insulin therapy does play important role 
in head injured patients because under stress, hyper-
glycemia occurs. The corticosteroids should not be 
given in patients with traumatic brain injury not only 
due to its hyperglycemic and other side effects but 
also because it damages neurons through secondary 
effects. Therefore do not give steroids to patients 
with traumatic brain injuries11,16. 
 Another important factor is oxygenation by prop-
erly maintaining cerebral perfusion and intracranial 
pressures, hyper ventilation, hypothermia and even 
barbiturate (sedative) use. Carbon dioxide (CO2) lev-
el is also important16. Normocapnia is ideal. Both 
hypo and hypercapnia leads to PH change. 
 Intracranial pressure (ICP) above 20 mm Hg 
needs to be treated vigorously. Intracranial pressure 
(ICP) is measured by ICP monometer but indirectly 
by clinical examination, pupillary reaction, Glasgow 
coma scale (GCS) status, pulse, BP monitoring and 
observing changes in breathing pattern. ICP can be 
reduced by supportive measures like head up and 
oxygenation, symptomatic measures like controlling 
BP, glucose level, supplemented measures like giv-
ing osmotherapy, specific measures like hyperventi-
lation, sedation with barbiturate and surgery if not 
responded to this 5-S therapy10,11,16.
Surgery for TBI:
 In TBI different type of surgeries can be per-
formed like putting of ICP monometer by twist drill, 
CSF drainage by burr hole, decompressive craniecto-
my, decompressive craniotomy for removal of clots 
(mass lesion) and cranioplasty procedure later on or 
treatment of its complication20-23.
 In every patient with TBI oxygen, glucose, ICP, 
CPP and electrolytes and maintaining intake / output 
record is mandatory. Intracranial pressure above 25 
mm Hg almost always need decompressive craciec-
tomy, if remain refractory to medical treatment.
 All the national and international data suggest 

that it is by keeping the intra cranial pressure (ICP) 
optimal that one could achieve a major improvement 
in the outcome of severe head injury16,24. The goal 
in this regard is the intra cranial pressure (ICP) of 
less than 20 mmHg and cerebral perfusion pressure 
(CPP) of more than 60mm Hg16,25.
 Cerebral perfusion pressure (CPP) should be 
maintained between 60-70 mm Hg. Below 60 and 
above 70 is harmful. Both normal ICP and opti-
mum CPP (60-70 mm Hg) normalize the metabolic 
environment which affects, glucose, lactate, glyc-
erol / glutamatae and pyruvate levels. Their mea-
surement has therapeutic values. Thus inflammatory 
products which lead to patho-physiological events to 
the development of secondary brain injury can be 
stopped26. Great concern should be given to benefits 
and side effects of the metabolic system. 
Diffuse Axonal Injury:
 The physiological response after diffuse axonal 
injury (DAI) shows that these neurons are more hy-
per excitable and axon grows after mild and moder-
ate injury. Neuronal death occurs due to cell mem-
brane damage. If membrane is permeable, cell death 
ensues9. The exact mechanism of cell death is not 
known but proposed mechanism after mechanical 
trauma is due to necroptosis, apoptosis, autoptosis 
or due to pyroptosis. Delayed membrane opening 
leads to deranged metabolism of cells leading to cell 
death. Furthermore raised ICP is one of the cause of 
cell death. 
 If there is no CSF pressure but increase pres-
sure in the brain exists, ICP should be decreased 
by opening skull bone27. The idea of decompressive 
craniotomy and expansible duroplasty is helpful in 
treating the increase ICP. The indication of decom-
pressive craniectomy is limited particularly in DAI. 
If ICP is refractory and more than 20-25 mm Hg, 
GCS 3-8, diffuse TBI, no response with ventricular 
tap, more than 72 hours post injury, decompressive 
craniectomy can be an option. This is good modality 
for decreasing ICP, improve survival, decrease ICU 
and hospital stay on one side. But on the other side it 
increase dependent out come in the form of increase 
vegetative state and thus increase the socioeconomic 
burden on the society and on family due to prolong 
rehabilitation, and also have its potential compli-
cations like infection, sepsis, subdural haematoma, 
hydrocephalous and re-surgery for cranioplasty28-31. 
 Thus decompressive craniectomy is not one stage 
surgery. It needs second stage after patient rehabili-
tation and improvement in the form of cranioplasty. 
Overall it results in generalized decrease in mortality 
but morbidity is prolonged. Decompressive craniec-
tomy can be unilateral or bilateral. In case bi-frontal, 
expansile duroplasty and sectioning of falx is need-
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ed in patient with TBI for prevention of herniation 
syndrome20. 
 In DECRA trial31 60% of severe TBI patients die 
or remain with severe disability- never independent. 
Thus decompressive craniectomy should be an op-
tion, if first trial fails for decreasing ICP in the form 
of conservative treatment.
 Short term outcome of decompressive craniecto-
my (within 6 months) is early improved survival 
but long term results (> 6 months) leads to severe 
disability. Therefore excluding criteria should be 1: 
fixed dilated pupils, 2: bleeding diathesis, 3: surviv-
al is difficult after 72 hours, 4: extra cranial trauma, 
5: brainstem injury and 6: ICP > 40 mm Hg. 
 Certain authors are of the opinion that decom-
pressive craniectomy is of no help as it increases 
complications or vegetative state. It is treatment 
for decreasing refractory ICP and cerebral edema. 
Hydrocephalous after brain injury is one of the 
complications and low pressure hydrocephalus does 
not need VP shunt and little improvement is seen 
with shunting procedure. Acute subdural haematoma 
more than 1 cm, midline shift > 5 mm, acute ex-
tradural haematoma and large contusion more than 
5 cm should be evacuated surgically. These are not 
indication for decompressive craniectomy20.

CONCLUSION
 In conclusion one can say that do not treat TBI 
just for neuronal recovery only, but should consider 
recovery of neurovascular component, neuronal cell 
and glial cell, not only anatomical aspect but molec-
ular behavior by adopting different approaches for 
better out come . Hypertonic saline 3% is not bad 
but in long term the results are same as with man-
nitol. Brain need glucose in disease state and only 
N/saline is not justified. Start oral feed on next day 
of admission by giving oral glucose not injectable 
and fluid as saline. Thus efficacy and effectiveness 
of every step should be considered.
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