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India and other developing countries face the major challenges of prevention, pre-hospital

care, and rehabilitation in their rapidly changing environments to reduce the burden of

traumatic brain injuries. Over the years the number of Neurosurgery centers has increased

from the original three centers at Vellore, Chennai and Mumbai to many adequately

equipped units, distributed in different corners of the country. The development of

Neurosurgery in India has almost paralleled the achievements of the country and is now at

par with the best of such services available in the world. This study focuses principally in

the incidence, causation, management and impact of head injury and discusses the role of

emergency physicians and neurosurgeons upcoming neuro-trauma and neuro-critical care

facilities for a better outcome.

Copyright ª 2013, Neurotrauma Society of India. All rights reserved.
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The development of Neurosurgery in India has almost paral-

leled the achievements of the country and is now at par with

the best of such services available in the world.1e7 Over the

years the number of Neurosurgery centers has increased from

the original three centers at Vellore, Chennai and Mumbai to

many adequately equipped units, distributed in different

corners of the country.3,4 Most of the neurosurgical centers of

excellence are based in the major metropolitan cities of the

country and the access to these services is easier than before,

still the total number of neurosurgeons outside major cities is

inadequate even to provide uniform minimum basic neuro-

surgical facilities.3,4 India and other developing countries face

the major challenges of prevention, pre-hospital care, and
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2013, Neurotrauma Socie
reduce the burden of TBIs. This study focuses principally in

the incidence, causation, management and impact of head

injury and discus the role of emergency physicians and neu-

rosurgeons that may help in practical organization of up-

coming neurotrauma and neurocritical care facilities for a

better outcome.
2. The road ahead

India is in the rapid transition from predominantly country

agro-economic to industrial explosion. As a result of socio-

economic growth, the most common mode of transportation

in rural India is bicycle and motorbike, which increases the
m.
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risk of injuries. Trauma because of animal injuries horses,

buffalo, cow, and bull is almost exclusively seen in rural

area, as animals are being used for dairy and poultry pur-

poses and for help in agriculture fields. India is undergoing

major economic and demographic transition coupled with

increasing urbanization and motorization. In India, 11% of

deaths due to non-communicable diseases are due to in-

juries and 78% of injury deaths are due to road traffic acci-

dents.8 In 2005, road traffic injuries resulted in the death of

an estimated 110,000 persons, 2.5 million hospitalizations,

8e9 million minor injuries and economic losses to the tune

of 3% of the gross domestic product (GDP) in India. Road

traffic injuries are the leading cause (60%) of TBIs followed by

falls (20%e25%) and violence (10%).9 Emergencies and acci-

dents are commonplace in all parts of India and about 20% of

all emergency-related visits are related to trauma.10 The

World Health Organization (WHO) has projected that by 2020

road crashes will be a major killer in India, accounting for

546,000 deaths.11
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3. The burden: tip of the iceberg

Head injury is a major health problem all over the world and

many studies report demography and outcome in TBI pa-

tients in Indian population.8,12 Minor head injuries, form the

bulk of head injuries ranging from 80 to 90%. It amounts to

800,000 (minor) head injuries in India per year. More than

50% minor head injury cases continue to have problems

lasting months or years.13 Severe head injury continues to

be a nightmare due to the associated high mortality,

morbidity and contributes immensely to socioeconomic

losses in India and other developing countries.14 Many of

the facts about traumatic brain injuries are well recognized

including all over the world including in India i.e. TBI a

major role in over 50% of cases, remains the leading cause of

death in the population below 45 years of age, common in

male patients, most of the injuries were vehicular injuries

and the third most common cause of death loss of life and

productivity is on the rise.8,15e17 Injuries are the 7th leading

cause of mortality in India and 78% of these deaths are due

to RTI alone.18 RTI are the leading cause of TBI in India ac-

counting for 45e60% of TBI, and falls account for 20e30% of

TBI, paralleling the findings from the Global Burden of Dis-

ease Study. Conservative estimates from India indicate that

nearly 1.6 million individuals will sustain TBI and seek

hospital care annually.13 Many studies highlight the ines-

capable facts that TBIs are on the rise, unsafe traffic envi-

ronment, poor road infrastructure and encroachments

that restrict safe areas for pedestrians; lack of safety engi-

neering measures; traffic mix and an increasing number of

motorized vehicles; unsafe driving behavior and lack of

valid or fake driving licenses increase the risk of road

crashes and public awareness campaigns and legislation

can make a difference in reducing the number of head

injuries.8,14,15,17,19e22 Alcohol consumption is known to be a

major contributing factor for the occurrence of TBIs in both

developed and developing countries and alcohol involve-

ment is known to be present among 15%e20% of TBIs at the

time of injury.9 Alcohol consumption can influence
diagnosis, management and recovery from TBIs, subsequent

to injury occurrence.20
4. The ground reality

Absence of reliable and quality information could be one of

the reasons for the lack of initiatives on better road safety

measures. The existing data with the police, hospitals, in-

surance, and legal sectors is disintegrated and needs major

revamping. The Integrated Disease Surveillance Project of the

Ministry of Health and Family Welfare recognizing this prob-

lem proposes to include the injury module as an additional

component. There is, however, a need to develop and test a

model for surveillance of road traffic injuries for inclusion in

the health information system.8 Adequacy of sample size in

outcome studies of head injury has been very much debated.

In a recent meta-analysis of randomized controlled trials in

head injury, the average number of patients per trial was

found to be only 82 with no trend toward larger trail size over

time. Many of the earlier studies are under powered to be able

to provide reliable information on predictive factors of

outcome following head injury.12,17 Despite the gaps in

reporting of fatalities in road traffic crashes in these data

sources, they provide insights into the magnitude and nature

of deaths resulting from such crashes.16 The available data

have limitations and there is a need for strengthening the road

traffic crash surveillance system that could then form the

basis for planning effective intervention strategies to improve

road safety.16 A more uniform collection of data in a larger

group of patients is necessary to establish an Indian database

of operated head injuries. Such a database would facilitate

multivariate analysis of risk factors to identify the indepen-

dent predictors of outcome in operated head injured patients,

and help to plan effective treatment strategies.12
5. Why it is important?

Head injuries are amongst the most common types of trauma

seen in developing as well as developed countries. Minor head

injuries in turn, form the bulk of these head injuries.23e25 A

typical review of head injured patients admitted to a neuro-

surgical service found that 5% were ‘severe’ (GCS score <8),

11% were ‘moderate’ (GCS score 8e12), and 84% were ‘minor’

(GCS score 13e15).24 It has beenwell recognized thatmortality

and morbidity tend to decrease in centers of excellence and

effective implementation of preventive measures and wider

availability of regional trauma systems over the last two de-

cades have reduced the incidence rate and mortality associ-

ated with head and spinal cord injuries in developed

countries.23 The increased exposure to risk factors coupled

with health systems that are often not able to provide

adequate treatment and rehabilitation services to TBI pa-

tients, creates a ‘double risk’. The economic consequences of

TBI are reported to be enormous, and yet estimates of the cost

of TBI within Asia could not be found in the literature. Given

the preventable nature of TBI, it is important to elucidate the

true burden of disease in Asia in order to tailor specific

http://dx.doi.org/10.1016/j.ijnt.2013.05.006
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6. How to provide care?

Trauma care is in early stages of development, the budget for

primary and secondary trauma care is grossly inadequate,

health functionaries are unskilled, and disparities exist in

states in developing countries. Teaching, nonteaching, and

corporate hospitals are the major providers of secondary and

tertiary health care in cities. So far, no attempt has beenmade

to include these resources in the trauma care system where

appropriate.23 A strategy for integrated, coordinated trauma

care and injury prevention activities needs to be developed in

developing countries.9,14
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7. Pre-hospital care

The impact of traumatic brain injury (TBI) on patients, fam-

ilies, and society is tremendous, andmanagement to lessen its

effect starts at the injury site and in the pre-hospital stage.27

Considerable good may be accomplished by ensuring that

victims receive life-sustaining care within a few minutes of

injury.28 Those who are provided first aid at or near the injury

site, transported early to a definitive hospital for manage-

ment, reached a definitive hospital directly on their own or

after the first medical contact have better survival and

outcome. Over 80% of accident victims do not achieve access

tomedical care within 1 h of the incident.29Without the use of

ambulances, bystanders usually perform prehospital care,

including patient transport.30 Although ambulances are often

used more for inter-hospital transports and non-emergency

calls, these are often little more than transport vehicles.31
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8. Neurocritical care in India

Emergencies and accidents are commonplace in all parts of

India and about 20% of all emergency-related visits are related

to trauma.10 The World Health Organization (WHO) has pro-

jected that by 2020 road crashes will be a major killer in India,

accounting for 546,000 deaths.11 Indian statistics though not

available, but it has been proposed that the guidelines for the

acute medical management of severe traumatic brain injury

at the least should be comparable with western literature.32,33

Trauma care in India is primarily provided by urban based

teaching, non-teaching and corporate hospitals and these

resources are not integrated into a trauma care system.31,34e37

Recent studies and an extensive review of the literature

illustrate a nearly 15%e30% reduction in deaths in different

parts of the world due to better organization of overall trauma

care at different levels.11,38 The most important is that “the

principles of injury prevention and control, applies for ‘trau-

matic brain injuries’ also, as it is only a variant of injury with

different nature, severity and outcome”.21 Basic areas of

expertise for the management of TBI is no different from skill

required by an emergency physician and include resuscita-

tion, airway management, supervision of pre-hospital
systems, and the provision of care ranging from initial to

definitive for the complete spectrum of injuries in all age

groups.39
9. Neurosurgical care in India

Definitive care for victims with traumatic brain injuries is

offered by government hospitals, corporate hospitals, and by a

number of small clinics.10 Private and corporate hospitals

(mostly in large cities) are equipped with advanced diagnostic

and imaging facilities, however these sites may lack multi-

disciplinary support and trained emergency physicians.39 In

an already short number of neurosurgeons, there are no

dedicated trauma surgeons and very few designated trauma

centers in India. Orthopedic surgeons lead the trauma

response in 50% of facilities.40 It is difficult to say that how

many dedicated neurocritical care or neurotrauma centers are

there in the country and typically, most of the “emergency

care” in the hospitals in India is provided in areas known as

emergency rooms or casualty or accident rooms.35,37,40 Need

not to be emphasized that when the responsibility is not

clearly defined and there is absence of defined roles amongst

specialists, there is a risk that the clinical decisions are often

delayed.40 and it becomes very difficult to deliver quality, cost-

effective care.
10. Neurocritical care and neurosurgeons

The problem is not only in India but also in many other

countries whether developed or developing. Factors are many

but the main reason is economics as the senior consultant

neurosurgeon in a private corporate hospital makes at least

ten times more money than a full-time dedicated professor of

Neurosurgery in a teaching hospital. Hence, many of the

neurosurgeons after acquiring professional experience prefer

to work in larger centers.41 Another reason seems to be due to

lack of proper environment and lack of encouragement and

financial support for clinical and basic research. Although

there is abundant clinical material in most teaching hospitals,

but there is lack of proper facilities and financial support for

research, documentation and publication.41
11. Traumatic brain injuries and
rehabilitation

The rehabilitation physician plays a central role in the course

of the patient’s recovery and rehabilitation in patients with

TBI has been recognized as a subspecialty of neuro-

rehabilitation with an increasing awareness of its important

role in early management for all severities of injury.42 Survi-

vors of the traumatic brain injuries can havemultiple residual

impairments and disabilities,42,43 however to date there exists

a limited body of evidence to study the potential implications

and patient outcomes after TBI rehabilitation measures.42,44

Comprehensive and wide-ranging interventions have been

developed not only to improve the outcomes but also to

reduce total rehabilitation charges.44 Targeted interventions

http://dx.doi.org/10.1016/j.ijnt.2013.05.006
http://dx.doi.org/10.1016/j.ijnt.2013.05.006
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to appropriately reduce length of stay without compromising

functional gains need to be developed within TBI program

structures.44 It has been suggested that there is a need of

future studies to evolve sophistication in order to attempt to

measure the cost-effectiveness of each rehabilitation inter-

vention through the entire continuum of TBI rehabilitation.44
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12. Systemic approach to build an effective
system

Injury prevention and control is an intersectoral activity

requiring inputs from different sectors including road trans-

port, road engineering, health, education, and many others. It

is best developed by a systems approach by integrating several

components for each intervention. Outcome following trauma

and health care access are important components in any

health care planning.45 Although it has been shown that

formalized systems of trauma care are believed to improve

outcomes in an urban setting,46,47 however there is little evi-

dence that trauma system implementation has benefited

populations in rural areas.47,48 To institute mechanisms to

systematically collect, analyze, disseminate injury-related

data from health and related sectors by establishing surveil-

lancemechanisms and trauma registries to develop evidence-

based understanding of problems and solutions with a focus

on developing cost-effective and sustainable intervention

policies and programs.
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13. Limitations are positive

Although the limitations are risk but can be an advantage as it

has been emphasized that the general level of skill and

knowledge of neurosurgeons in the developing nations is

probably very similar to their colleagues in the developed

world. In someways, it may be even better, because theremay

be certain problems peculiar and common in their countries

and theymay havemore knowledge about theirmanagement.

The paying capacity of the patients and the subsidizing power

of the government are far less in the developing nations. This

translates into very few funds for buying technology inside

and outside the operating room and hence reliance mostly on

the skill of doctors and nurses. This may be one reason why

some of the health care professionals in developing countries

acquire stronger clinical skills and innovate techniques for the

diagnosis and treatment of neurosurgical disorders.49
14. Conclusion

The scenario as currently evident in developing countries

existed in highly industrialized countries of the world in the

1970s. A great ideological transformation has taken place

since accidents once considered unpredictable, and therefore

unavoidable, are no longer considered unavoidable. Our

dream should be devoted to those who have died from neu-

rotrauma, those who are handicapped, and those who are

alive. There are many reasons Socio-economic-cultural but

there are three kind of people those who are getting, those
who are not getting or those it is not optimum. The re-

sponsibility of filling the gap between the one who is getting

and the one who is not getting lies with us although each

country has its own requirements and they have to work hard

on their existing resources and develop in their own way to

meet these demands. If people or at least paramedics avail-

able in rural and remote places can give the correct first aid,

the job of physicians, surgeons would become much easier

and golden hour principle can be honored very well. These

deficiencies in neurotrauma care cannot be mitigated over-

night. The strides India is making in emergency and trauma

care is encouraging, but will require a concerted effort by so-

ciety and the medical community to achieve the goal of

providing excellent emergency care to all. Opportunities could

be created in some hospitals in Japan where they could be

trained for a shorter period. This will make all the difference

to surgical outcome.
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