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INTRODUCTION AND RATIONALE
FOR TBI GUIDELINES

OVERVIEW

Agroup of concerned neurosurgeons, withthe support of the American Association of Physicians of Indian Origin (AAPI) and several
other organizations named above, initiated this projectin 2014 to improve the management of traumatic brain injury (TBI) in India.
It was apparent to all that this was a monumental task and would require the help and support of many people and numerous
organizations. However, it was also obvious that trauma in general and TBIl in particular posed a major public health crisis in India
and in many developing countries. Some of the initiators of this project had helped to establish the TBI Management Guidelines in
the US a couple of decades ago and watched theirimplementation substantially improve TBI care inthe USA. However, due to the
lack of infrastructure, it was clear thatthese guidelines would not be immediately applicable in India. Furthermore, we did not have
asetofIndia-centric guidelinesthatcould be usedforthe educationandtraining of trauma care providersinIndia. Thisdocumentis
ourfirstefforttodevelopsuch guidelines.

Although trauma is nota 100% preventable problem, it is however a condition where postinjury care creates significant social and
economic burdenonthe patientand family. There islack of besttreatment practice of patients who do not experience spontaneous
recovery in the Motherland. The road to recovery from TBI is long and arduous, and persistent symptoms/neurologic deficits
demand prolonged continuous treatment and management. Many TBI patients experience significant symptoms beyond the
normal recovery period, which can include post-traumatic headache, sleep disturbance, disorders of balance, cognitive
impairments, fatigue, and mood or affective disorders. With high incidence of TBI this potentially translates to a significant number
ofindividuals who may experience associated disability.

Therefore, the following questions needed to be addressed -

Can an approach be devised to wherein effective prevention by means of stricter laws on road safety be enforced, or good
Samaritanlaw be enforced, or can we have afunctionalidentification of levels of trauma, and victim or patient be transportedto the
nearestcenterbasedonhisorherinjury? Canacomplete managementplan be developed, notjustatthe centerbutalsointerms of
what rehabilitation strategy can be developed so that best integration in social life is possible post acute care? Can we also have
training plantoenhanceourinadequate paramedic staffand alsofirst point of contact?

SCOPE

In India the diversity is not only in terms
of geographical terrain, landscape,

Vision: Leverage expertise across India to build a world class emergency medicine system

language, but also in terms of patient National Scale

Program of Excellence

Phases Milestone

Dec 2014: TBI working group
meeting

care. We have few centers of excellence
and some institutions where minimum
standards are difficult to maintain at the
primary care centerlevel. Thisinstrument

aims to be a peer driven living document
which will evolve constantly, bringing
together multiple stake holders such as Yy
Government, policy makers, road safety
authorities, police, ambulance services,
primary care centers,, and the general
public. Fully equipped ambulances
actively integrate with properly
accredited trauma centers, with proper
equipment and trained staff associated
with neurorehabilitation centers are a
partofthese guidelines. AAPI, Indian and Global experts on Traumatic Brain Injury will leverage each other's supportforanalyzing
various groundrealitiesand starttheinitial step towardsa modelemergency medicine systemacross India.

Jan 2015: Preliminary
Recommendations from
'Proof of Concept’

/ Rehabilitation  'M"Hospital
Care

Scale
(National
Level)

Scale (State
Level) in India

Outcomes
tracking in
pilot sites

Govt-funded

4
| Pilotin3-5
] | case Study: sites
| | NIMHANS
200008 —

Current

The purpose of developing these Indian centered guidelines is to improve patient care by creating a framework for health
professionalsto effectively identify, prevent,and treat TBI. AAPI, Indian and global experts on Traumatic Brain Injury will leverage
eachother'ssupportforanalyzing various ground realities and start the initial step towards a model emergency medicine system
across India.
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THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA

Il. A. THE RATIONALE FOR TBI GUIDELINES - GLOBAL PERSPECTIVE

This unique initiative to develop Indian specific guidelines engaged experts from both sides of the globe. Models from well
established trauma care centers, their evolution and approach to TBI, combined with scenarios of trauma care at various
evolutionary stages provided an opportunity for healthy discussions. Sharing the international expertise on system development

offered newer optionsforIndian centric neurotrauma care scenario designed fora developing nation.

II.A.THERATIONALEFORTBIGUIDELINES-GLOBAL PERSPECTIVE

The brain—like other organs—bruises and swells from impact injuries.
Such injury can also severely limit blood-flow and deprive tissue of vital
oxygen, causing cell death and irreversible brain damage. Fortunately, 120 -
such catastrophicdownturns need notoccurin many cases.

TBI continues to pose a serious worldwide public health challenge, with
numerous deaths at the scene and a large percentage of surviving
patients have lifelong disabilities. These neurologic limitations cause a
significant burden for the victim and entire families over many -

generations.

The psychological social financial burden
of this preventable problem runs in
billions of dollars, significantly impacting
economical growth of a developing
nation.

Unfortunately, traumatic brain injury
most often occurs in males during the
most productive years of their lives, and a
rise in incidence is also seen in people
over 75years, associated with falls.
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ALIGN CLINICAL PRACTICE WITH THE EVIDENCE
¢ Reduce use of ineffective or harmful therapies
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Evidence based approach in developed countries have established that there has been a significant decrease in associated
mortality and disability by adopting standardized guideline based approach. There has been a significant improvement in
outcomesinUSA, wherein post TBldeathincidences have decreasedfrom51%in 1977 to 20% currently.

Our understanding regarding the cascade of events that follow traumatic brain injury has improved and with evidence based
medicine approach it is now evident that systemic treatment take precedence over CNS symptom management. For example
evidence guided guidelines have proventhat managing hypotension ona priority basis has a significantimpacton mortality.

Total cases

Neither 456 65 51 22
Hypoxia 78 11 45 22
Hypotension 113 16 26 14
Both 52 7 6 19

Hypotension (SBP <90) is much worse than hypoxia
(pO2 <60); together they are disastrous

Chestnut RM, J Trauma 34:216-22, 1993




THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA Il. A. THE RATIONALE FOR TBI GUIDELINES - GLOBAL PERSPECTIVE

Countries both very developed like USA and countries developing like Croatia, Hungary, Slovakia, Slovenia, also have documented Injuries are a major public health problem today. Injuries and TBls in India have been increasing significantly due to rapid
scientific evidence based medical care reduces deaths by 50%. Adaptation of ATLS (Advanced Trauma Life Support), protocols and motorization, industrialization, migration and changing value systems of Indian society. Apart from instantaneous deaths, health
guidelines and its adaptation across USAand now in many countries have improved outcomes, and this has a significantimpacton care consequences andthetremendous sufferingand poor quality of lifeamongsurvivorsis a living testimony to the impact of TBls
costoftreatmentand healthcare costburden on government, familiesinvolved. andtheneedofthe hour.

AlthoughtraumacareiniIndia hasimprovedinrecenttimes,itisstillfarawayfrombeingastandard or protocol drivenapproach, and
the process is relatively slow even if coordinated work is done at all levels from government, health authorities, road safety
departmentandthensignificantstrides can be made by following evidence driventrauma care.

Systematic approach leads to rapid and
accurate diagnosis. Adherence to
guideline based TBlI management Based on global and especially USA experience if a roadmap has to be laid down for Indian Traumatic Brain Injury
protocols have proven to decrease Guidelinesthenitwouldbe:

deaths by 50% and significantly improve

neurologic outcomes, thereby reducing * ReviewtheUSandEuropean Experience and Guidelines.

nation's long-term neurologic injury » AssessthecurrentsituationinIndia.
e Surgical delays BAD OUTCOME illi
Nesrecthocars| | O OMISSIONS « No brain related healthcare costs by billions. o _ _ _
.Inzzr:;tjat%splta * Inadequate pressure o Delay in rehab :ﬁfafnonsts * Createasetofguidelinesthatare practicalandapplicabletoIndia.
OLD WAY resuscitation . .’3232“521‘3” .gtzgtlzgng 'n?;iiclﬂations .Vio.e,,cg/ Unfortunately, there has been very little
* Hyperventilation ~ ° (2 <8 « No protocol . , asocial behavior scientific publication in India regarding * Trytoestablishastatistical baseline of the currentincidence and outcomesfrom TBI.

personnel
neurotrauma.

* Getbuy-infromallotherconcerned entities.
Geocentric data is vital and a basic * Widelydisseminate Indian guidelines.
prerequisite to define the enormity of the
problem, its determinants and various * Createtrainingcoursesfordifferent providers.

dimensions required to formulate, ¢ Establishmodel Centers of Excellence for Trauma Care.

implementand evaluate programs aimed

Scientific
Guidelines at mortality, morbidity/disability * Worktowards creatingatraumasystemin collaboration withthe Centraland State Governmentsand industry.
reduction, and socioeconomic losses in , ) ) . . , — L e . o
*First Brain Injury may be so extensive that any treatment is futile based on Program Guidelines everycountry. Unraveling the factors - causes, situations, circumstances, is crucial to initiate action in a scientific way. This understandingis also

crucialto move from present pessimistic attitudes to more optimisticthinkinginthe area of prevention and rehabilitation.

10
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THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA

Il. B. EPIDEMIOLOGY OF TRAUMA IN INDIA

II.B.EPIDEMIOLOGY OF TRAUMAININDIA

Traumatic BrainInjuryinindia

The epidemiological and socio demographic transition in India has resulted in emergence of injuries as a major public health
problem in recent years. The rapid urbanization, unprecedented motorization, growing industrialization and increasing impact of
media along with changing life styles and values of people in the absence of safety policies and programmes has contributed
further to this scenario. Simultaneously, as India has made significant strides in prevention and control of infectious, nutritional
and communicable diseases the disease patterns and profiles have changed, thus increasing the contribution of injuries to death
anddisability. Consequently, injuries are a major cause of mortality, morbidity and disabilityin the burden of diseasein India.

Among the various type of injuries, Traumatic Brain Injuries (TBIs) are at the forefront resulting in significant number of deaths,
hospitalizations, disabilities and socio economic losses. TBIs are known to be increasing over a period of time, have a huge impact
onindividuals and families and contribute for a significant but an unestimated socio economic impact, specially affecting the poor
and middleincome sections ofthe society. As TBIs affect young and productive sections of the society, it resultsin significant socio
economiclossesas poorpeoplesustain highernumber of TBls and also have limited access to quality care.

Burden of TBIs:Incidence and mortality

The currentunderstanding of TBIsinIndiais limited due tolack of good quality population based informationinthisarea. Apartfrom
absence of community based epidemiological studies, trauma registries as seen in High Income Countries (HICs) are absent in
India. Further, the available data from the existing national sources of health and police sectors have inherent limitations in
completing the epidemiological picture and profile of TBIs. Small number of studies from individual centers provide a limited
understanding ofthe problemandatthe sametime cannotbe generalized due to data limitations.

* Ahospital based epidemiological study undertaken by NIMHANS during 1994 revealed thatthe incidence and mortality of TBls
was 160 per 100000 per year and 20 per 100000 per year. Applying these figures to the current population of India it is
estimated that nearly 2.5 million new TBI cases occur every year resulting in death of 250000. Further, the same data
indicatethatnearly 1.5to 2 million people are hospitalized everyyeardueto TBl. These numbers can be underestimates as the
data is nearly two decade old and predominantly hospital based in nature. As mentioned earlier there have been no large
scale epidemiological studiesinthe country.

* Information National Crime Records Bureau reveals that nearly 500000 deaths occur every year due to injuries and 1/3 of
them are due to a Road Traffic Injury (RTI). The availability and quality of national data has been examined by independent
researchers and it has been observed that the official numbers are underreported for both fatal and non-fatal injuries. Thus, it
isestimatedthat nearlyamillion deathsoccureveryyearduetoinjuries.

e Estimates from the global burden of diseases, world health organization, and few independent estimates confirm these
observations by reporting more than a million deaths and 50% of them are being TBls. Further, some of the population based
verbalautopsystudiesinIndiainformthatnearly 13to 18% of deathsinthe communityare duetoinjuries.

* |Inanationally representative mortality survey of 1.1 million homes, it was estimated that nearly 1 million injury deaths occur
every year and 60% of them would have an injury to the brain. With this observation it is estimated that there could be nearly
500000deaths everyyearduetoTBlsinlIndia.

* Interestingly, the case fatality rates of TBIs, specially in apex institutions and advanced trauma care centers seems to have
reduced due to aggressive management practices. In addition, the availability of specialized manpower and diagnostic -
managerial facilities would have contributed tothis process. However, thisis nottrue of all other centersinthe country.

Based on these observations it is estimated that Deaths ~ 500,000

nearly 500000 deaths, 15000000( 1: 30)
severe tomoderate TBIsand about 50 million(1:
100) hospital oremergency room contacts could Hospital ad. ~ 30,000,000
be duetoatraumaticbraininjuryinindia.

Minor care ~ 100,000,000
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THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA

Il. B. EPIDEMIOLOGY OF TRAUMA IN INDIA

Nonfatal TBls

Several hospital based studies indicate that nearly half of the injury deaths and hospitalizations will have an injury to the
brain/central nervous system at admission time and consequently, it is estimated that about 500000 TBI related deaths occur
every year in India. Further, for every death nearly 30-50 people hospitalized and consequently a minimum 15 million severe to
moderate TBls are seen in India. Data from the three years of Bangalore Road Safety and Injury Prevention Programme indicated
that nearly 20% of ER Registrations, 10% of admissions, and 1/3 of hospital deaths are due to injuries and more than half of them
will have sustain a TBI. The prevalence of TBls is not clearly known and a population based study undertaken in Bangalore
reported aprevalence of 94 /100000 populationinrural Bangalore.

External causes of TBIs
Among the various external causes, it is clearly known that road traffic injuries, falls, work place injuries (industrial/agricultural),
violence, sports injuries, and those resulting during disasters contribute for TBIs. The problem, profile and pattern of TBlIs due to
these external causes vary and are influenced by several macro and
micro factors. Among these causes listed above, RTIs are currently

Data from NCRB also indicate that the economically progressive
Southern states of India have a higher incidence of road crashes
ascomparedtootherstates.

Most significantly data indicate that pedestrians, two wheeler
riders and pillions and bicyclists are major victims of road traffic
injuries in India as compared to the situation in high income
countrieswhere motorvehicle occupantsare at greaterrisk.

Indian highways that are at astage of rapid expansion are known
to contribute for nearly 40 % road deaths and injuries in India
with variationsseenamongdifferent states.

The precise causes of road crashes in India are still to be
delineated.However, the available researchindicates that some
of the risk factors include - road design and operating factors,
safety of the vehicles, nonuse of helmets - seat belts and - child
restraints, drinking and driving, driving at excessive speeds,

[l Pedestrian [ 2 wheelers | Bicyclists [| 4 wheelers Others

Gururaj 2010
Gururaj 2008

Varma & Tivari 2004
Gururaj 2004
Varghese 2003

Jha 2003

Gururaj 1999
Gururaj 1993
Sahadev 1994
Colohan 1989
Sindhu 1993
Maheshwari 1989
Mohan & Bawa 1985

0% 20% 40% 60% 80% 100%

poor visibility, pedestrian mobility and walkability issues are some major factors. Limited emergency and trauma care services
areamajorcause for poortraumaoutcomes. Thesefactors needto be addressed for prevention of Neurotrauma in India.

Sociodemographic correlates

recognized as a major public health problem; however, limited

research and information systems existin India. W Traffic = Fall " Assault [ Other

Epidemiological studies of Neurotrauma over a period of time indicate :::::::::: .l

that RTls contribute for 60% of TBIs with the reminders contributed by Yatto & Tabieh 2008

fallsand assault. The NIMHANS TBI registry indicated that 60% of TBls

were due to road crashes, 25% due to falls, 10% due to Surure] 1993 -

assaults/violence,and the restdue to other causes. With road deaths Sindhu 1993 ]

increasing at an annual rate of 5 to 8% year, the number of TBIs also Bharath 1993 u

increases at a corresponding pace in the coming years. As per WHO, | Xalvanaraman 1977 —

road crashes will be the 5" leading cause of death in India by 2030. Natarajan 1987 | : : . . -
0% 20% 40% 60% 80% 100%

RTIs will be the 5th leading cause of death in India by 2030

TBIs are predominantly a problem of the young people. Data indicates that the incidence of TBl increases from the early ages of 5-
10 years, reaches a peak between 20-39 years and a second peak is observed among the elderly. Further, the male to female
distributionisonascale of 1:3to 1:4 varying between urbanandrural areas. These indicate thatyoung people are affected more at
the prime periods of their life which inturn affects theireducation, work, marriage, and other aspects of life.

The urban rural distribution of TBIs is not clearly known; however, data on road crashes indicate that less than 20% of deaths,
crashes and non-fatal injuries occur in urban areas with the remaining seen in rural India. This assumes significance as rural India
lacks systematic preventionandtrauma care servicesresultingin delayed care as wellas greaternumber of referrals.

15
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THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA

Il. B. EPIDEMIOLOGY OF TRAUMA IN INDIA

Patterns of TBIs

Limited data from India indicate that cerebral concussion, contusion, hemorrhage and skull fractures are the common injury
patterns of TBl as seen in other parts of world. The severity distribution indicate that nearly 60 % of TBIs are mild (based on GCS),
20 % are moderateand 15 - 20 % are severe in nature. Studies have also indicated that nearly ¥ of the injured persons are likely to
have poly trauma requiring aggressive and intense management of hospitalized patients. Moderate to severe injuries specially in
situations of poly trauma pose major challenges for managementandrecovery.

Disability

Itis well acknowledged that nearly 100% of those with severe, 50% with moderate, and 10-20% of those with mild brain injuries
need longterm rehabilitation services covering physical, psycho social, vocational and economic rehabilitation for their survival.
Based on available limited data, itis estimated that nearly 5 million people with a TBl require rehabilitation services.

The three years of population and hospital based traumatic brain injury registry at NIMHANS demonstrated that brain injury
survivors had significant problemsinthe areas of education, marriage, work, social activities, and otherareas of life leading to poor
quality of life. TBI survivors had variety of health problems affecting physical health, locomotor abilities, speech and memory,
information processing, cognitive abilities, and had variety of psychosocial problems affecting their quality of life. The type, extent,
nature and severity of problems faced are directly related to age, gender, socioeconomic status and others. Most significantly,
individuals and families with a TBI faced considerable financial difficulties most often
leadingto discontinuity of careand a worsening of their health status.

Needforanintegrated and publichealthapproach
The goals of TBI prevention, management and rehabilitation are to ensure that
injuries do not occur in the first place as majority of TBI causes are predictable and

preventable. Even if it occurs, it should not lead to death and disability as enough -
global and Indian knowledge exists to manage them better in health care institutions. Vs \
Further, those who are affected should be efficiently rehabilitated to see that they
. . . . . Management Rehabilitation
return to their optimum levels of functioning. Experience of many HICs demonstrates

thatallthreeare possible and Indiahasalongwayto gotoachievethese goals.

For Neurotrauma programmes to be effective, specific - focused and defined activities need to be implemented based on data
and evidence andtheseinclude various public health strategies and approaches:

* Onthepreventionfront, recognitionandintervention of modifiable risk factors.
* Onthecare,defined systematicactivitiestoscale up services.

* Ontherehabilitationfront,implementing both hospitaland community based activities.

Allthe 3 domains of activities need to driven by good quality information systems and should include a component of monitoring
and evaluationtotrack progressandtoseetheresults ofinterventions.

ServicesandresourcesforTBls

The health infrastructure in India, though limited has been progressing overtime despite limited resources. Trauma carein India as
still more of an urban phenomenon and vast majority of districts and rural areas do not have access to quality care. At the same
time, it has been observed that trauma care in the private sector is expensive and many common citizens’ will not be able to afford
thesameinacountrywhereinsurance coverageislimited.

There are a few centers of excellence in the country that provide specialized neurotrauma care . The precise numbers of these are
not known, butare only few in number. Thus, it becomes essential to strengthen trauma care, especially TBl care, inthe nearly 398
medical colleges, 750 district hospitals, 200 trauma care centers that have beenrecently established and nearly 5000 community
health centers apart from large numbers of primary health centers. The EMRI 108 is the principal emergency care provider and is
involved in safe transportation of injured. Rge programme has nearly 12,000 ambulances distributed in both urban and rural
areas. India has recently started an Emergency Medicine course following the recognition of the same from medical Council of
India.

In addition, a number of private healthcare providers at both individual and institutional level exist and provide services for
neurotrauma patientsin India. Their services range widely and these include ambulance services, smaller nursing homes, private
colleges, corporate hospitals and several others. It is crucial to involve and engage them in trauma care through appropriate
regulations.

17
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TRAUMATIC BRAIN INJURY IN INDIA

Il. B. EPIDEMIOLOGY OF TRAUMA IN INDIA

The Public Health Model

To achieve these goals, it is important to focus on public health principles and practices at macro and micro level activities and
theseinclude:

1. National Policyon neurotrauma prevention, care andrehabilitation.

2. Definedpoliciesonroadsafetyandinjury prevention.

3. Aplanofactionthatspecifiesrolesand responsibilities of stake holders, timelines, budget and sustainability plans.
4. Aresearchagendathatguidespoliciesand programmes.

5. Capacitybuilding of healthandrelated professionals.

6. Choiceandselectionofinterventionsthatarescientific, costeffectiveandtechnologically feasible.

7. Systematictrainingof health professionals.

8. Surveillanceandresearch.

9. Monitoring.

10. Evaluation measuredintermsofchanging TBIburdenand, mostimportantlyanimplementable planin geographically defined
areasthatisalso costeffective and sustainable.

Specific public health tools that have been adopted in neurotrauma
prevention, care and rehabilitation include an integrated set of
activitiesfocusingon

The Public Health Model

Building
information

e Educationandpublicawareness. Rehabilitation systems

services

* Enforcementalongwithlegislative measures.

Referral

* Engineeringforproductandenvironmentdesign. protocol

* Emergencycarealongwithtraumacare.

Clinical Enforcement

The specified goals of TBIs are possible only through a public health | gt <
model and approach. It requires coordinated - integrated and

interlinked approaches for delivery of preventive, promotive, curative
and rehabilitation services. The identified activities shown in figure
above should be designed, planned, implemented, monitored and
evaluated. Indicators to measure progress should be developed to
track changesandsee efficiency. Therealchangeinscenarioshould be supplics

availability Scaling up

the reduction or change in deaths, hospitalizations and disabilities hospital
measuredthrough scientificinformation systems.

Engineering
measures

Improving
human
resources

Trauma care
guidelines

Drugs
& Training of

personnel

Towards goals

Forthese to be accomplished, there is need for establishing systems that are inter disciplinary and evidence based at both central
and state levels. There is a clear need to improve TBI information systems that can provide good quality data for design,
development, implementation, monitoringand evaluationto develop a scientificapproachinourfuture efforts. Thereisalsoaclear
needtoincrease awareness, understandingand engagement of policy makers, professionals, pressandthe publicto work towards
TBlpreventionand care.
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Il. C. CURRENT STATUS OF PRE-HOSPITAL CARE IN INDIA

I1.C. CURRENTSTATUS OF PRE-HOSPITAL CARE

Among all types of injury, neurotrauma (injury to the central nervous system) has serious consequences and major implications.
These injuries cause enormous suffering and losses notjust to individuals, but also families and communities. The damage from a
traumatic brain injury to an individual would range from a minor shock to instantaneous death. A survivor will have brain injuries
varying from superficial injuries to a permanent vegetative state. Apart from physical damage and neurological disabilities of
different types, psychosocial problems like fear, anxiety and suffering will affect the individual even after discharge from the
hospital. The recovery from injury can take years, depending on physiological factors and pathological damage. The affected
individual goesthrough pain and suffering ofimmense natureforlong periods of time.

Brain resuscitation should be started at the earliest as the traumatized brain is very susceptible to hypoxia and ischemia, and this
makes pre-hospital care a crucial link in the chain of trauma care. All efforts should be made to prevent further neuronal damage
which otherwise will continue unchecked. Pre-hospital and emergency care has been a major issue in India and there is a lot to be
desiredinthisarea, asthe quality of pre-hospital care isa majordeterminant of long-term outcome for patients with traumatic brain
injury. It has been estimated that up to 20% of injured patients die after accidents because of inadequate treatment prior to
hospitalization. The morbidity and mortality of severe head injury could be remarkably reduced by simply securing and maintaining
the airway and providing ventilation to such patients at the accident scene. There is a significant lack of Basic Life Support (BLS)
EMS onsite,and almostno Advanced Life Support (ALS) EMS.

Fortrauma care, basicskillsinclude airway management (maneuvers to open an airway, oral and nasal airway adjuncts, and bag-
mask ventilation), cardiopulmonary resuscitation and automated external defibrillation, hemorrhage control, and fracture and
spineimmobilization, and this trainingis missingin most hospitalsinIndia.

Evenfirstaid services are often notavailable atfirst contact with a health care provider. Poor recognition and early management of
brain injuries, unnecessary referrals from local hospitals (even for injuries which could have been managed at peripheral level as
many transfers to hospitals are in private vehicles, ambulances were used only in 25%) and delays between injury and reaching
definitive hospital (only 24% arrive within 1 hour, 30% within 2-3 hours and 24% take more than 24 hours) are some of the other
issues with pre-hospital care. Communicating with trauma centers and ambulances with trained personnel are other crucial links
thatare missing orunderutilized.

Some crucial steps of communication which have to be functional -

Sensitize personnelforeffective pre hospitalcommunication.

Earlyinformation of injury.

% SOStelephone

% Highway patrolling

% Emergencyambulance
Transport-equipped Transport Ambulance.

Medical assistance - Manpower, drugs & equipments.
Legalformalities.

Financialimplication.
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THE CURRENT SITUATION WITH
TRAUMATIC BRAIN INJURY IN INDIA

II.D. CURRENT STATUS OF IN HOSPITAL CARE IN INDIA
Il. E. CURRENT STATUS OF REHABILITATION IN INDIA

11.D. CURRENTSTATUS OF INHOSPITAL CARE

Currently in India head injury patients are managed either at state funded or private hospitals, and both have their own problems
and concerns, which is why optimum care to patient is not given. There is an imbalanced distribution of trauma care, with
concentrationin urbanareas, while many districtslack even CT scans, and crucial equipment like ventilators.

Government facilities are overburdened, with inadequate man power, resources, medicines and equipment for the patient load.
Privately provided care is expensive and therefore unaffordable to majority of trauma patients. Also due to lack of standardization
intrauma care, the quality of care varies widely, with some centers of excellence and others not even capable of administering first
aid. One of the reasons for this is that there is no central government agency to integrate policy making, planning, financing,
drafting legislation or establishment of minimum standards for the performance of a trauma care system. Available personnel
and their skills often do not match the needs of the patients, and the concept of a dedicated trauma team is not accepted at all
levels.

Small hospitals and clinics mushrooming across India are unable to cope with polytrauma, and because of lack of multidisciplinary
support they provide substandard care and high mortality is the result of lack of governing guidelines. There are no trained
personnelin EMS oras casualty medical officers, and Inter hospital transfers have no set protocols. Nationally accepted guidelines
on management of traumatic brain injury would go a long way in solving many of these issues. There is no national trauma registry,
sodatais centerspecific, makingitdifficulttoform clear protocols on whatshould be the priority while managingtrauma patients.

I1.E.CURRENTSTATUS OF REHABILITATIONININDIA

Need forrehabilitationin Traumatic Brain Injury (TBI)

e Patients who need rehabilitation: 1.5

million/year.
Adapted from the Rocky Mountain Regional Brain Injury System to depict the continuum of care

e |less than 10 integrated multidisciplinary in for individuals with moderate and severe TBI
patient neurorehabilitation facilities in the Home with Family ]

with Outpatient/Day
country. Treatment or

Home/Community
Based Services

Independent Living

Supported Living

e Although long term neurorehabilitation Home Group
services are available, these are not enough : Supported Living
. . omprehensive ~ Apartment
to provide optimum care and to all those who ceraenes U emergoney marowa Ll Speciaty || tegratea || PostAcute |
needit Evaluation | | Department || Care Unit | | \eurotrauma/ - Inpatient Brain Transitional Home with Family
. Multi-Trauma Injury Rehabilitation Home Service
Rehabilitation
* Any patient with TBI who has persistent and Nursing Care Facility
stable neurological deficit, who requires
. . . . N . Long Term Sub-Acute
medical monitoring and has impairment in at Acute Care Rehabilitation

least two key domains should be transferred
toin patientneurorehabilitation facility.

* A person with TBI should be evaluated and treated for impairments in cognition, vision speech and language, behavior,
swallowing, sensory motor system, and boweland bladderfunction.

Barriers ForImplementing Neurorehabilitation

Therearefourmajorbarrierstoimplementideal neurorehabilitation system.
* Lackofrehabilitation * Lackoffinances

e Lackofawareness o Lackof humanresources
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RECOMMENDATIONS

Il A. AWARENESS AND PREVENTION

SECTION1Il. RECOMMENDATIONS

"Neurotrauma" is an important public health problem and deserves global attention for a surveillance system with uniform
definitions, and collection of data to compare the epidemiologic characteristics across time and space. A standard national
database of traumatic brain injuries based on the causes and trends will help in defining public health priorities and establish the
necessarysurveillance systems.

I1IA. AWARENESS AND PREVENTION

Preventing brain injuries from its occurrence need to essentially focus on its underlying causes. Some of the known causes as
outlined in the previous section include road traffic injuries, falls, assault/violence, sports injuries and mechanical injuries. While
the prevention of these causes has been addressed globally and specially in High Income countries, efforts in India have been
limited due to poor understanding of causative mechanisms. Amongst them, only Road traffic injuries (RTIs) have drawn the
attention of policy makers and professionalsinrecentyearsduetoactive involvement of mediaand judiciary.

Prevention of RTls

Global experience clearly indicates that road trafficinjuries are amenable to prevention and require systematic approaches. India
needs a clearly defined road safety policy, a central coordinating agency, allocation of adequate resources, strictimplementation
of proven and effective interventions and an intersectoral approach. There are some efforts in progress and neurotrauma should
bespecificallyincludedinallthese activities.

The preventive efforts for road safety in India should focus on vulnerable road users like pedestrians, two wheeler riders and
pillions and bicyclists along with other road users. Undoubtedly, there is need for integrated and coordinated approaches and
health professionals needtotake a greaterrole advocating for prevention of RTIsand TBls.

The 'Safe Systems approach’ recommended all over the world recognizes the fact human beings are likely to make mistakes in
transportenvironments and these mistakes should notlead to death and disablinginjuries. Itrecognizes thatthe humantolerance
of anindividual to energy generated in an injury act is the principal mechanism and should be addressed through safe roads, safe
vehicles, postcrash careinsafetransportenvironments.

Primary prevention of TBlIs and RTIs includes all efforts that need to be undertaken to see that crashes do not occur and even if it
occurs, they do not lead to life threatening injuries. Thus, it includes making our roads and vehicles safer along with making
peoplesaferintransportenvironments.

Some known interventions that are provento be effective and tobeimplementedinindiaare outlined belowandinclude:

e Strengtheningsafe and efficient publictransportation.

* Separationoftrafficbetweenfastandslow movingvehiclesonall possible roads.
e Safety measureson nationaland state highways.

* Pedestriansafety measuresinalllocations with safe walkingand road crossingfacilities.
¢ Mandatoryhelmetuseamongtwowheelerridersand pillions.

* Mandatory use of seatbeltsamong motorvehicle driversand occupants.

e Useofchildrestraintsinall motorcars.

* Strictenforcementofdrinkinganddriving legislation.

* Combined measuresofroadandvehicleengineeringtocontrol speeds.

* Increasingvisibility of vehicleand people.

* |Implementation of lawsthatdiscourage use of cell phones while driving.

* Implementinggraduateddriverlicensing systems.

* Improvingsafetystandard ofall vehicles, specially Indian manufactured vehicles.

* Designingbetterroad systems.
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Experience of many HICs has demonstrated that road traffic injuries are predictable and preventable. Further, as the road crashes
are multifactorial solutions need to be multisectoral and integrated. In addition, it is known that a safe systems approach that
understand limitations of human behavior and the vulnerability of the human body to injury forces us need to be considered in the
larger framework of prevention and awareness activities. The four E's of injury prevention viz. Enforcement, Education,
Engineering, and Emergency Care needs to be integrated for each of the interventions listed above in its implementation. For
prevention programmes to be effective there is need for a mix of education, enforcement, engineering and emergency care
strategiesthat have aclearfocus.

A problem amenable to rational analysis and counter measures.

Moving beyond driver’s errors, human mistakes, crisis approaches, knee jerk
reactions and adhocism - Needs scientific and systematic approaches.

Multisectoral issue - all sectors need to work together.

Vulnerability of the human body and energy transfer.

social equity issue- equal protection to all road users.

Needs proactive approaches.

Local knowledge needs to inform the implementation of local solutions.

Better understanding over time - Haddon matrix, public health model , safe
systems approach.
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Primary prevention of TBIs and falls needs better understanding through focused research studies in India. Available data from
India indicate that nearly 20 - 30 % of TBIs are due to falls and commonly due to fall from heights (building, construction places,
rooftops, balconies, tress etc.,), fallfrom stair cases, and fallonsame levelduetotrippingalong with other mechanisms.

Commonly,youngchildrenand elderly are involvedinfalls. Thus, preventive measures should focus on:

» Setting safety standardsand strictimplementation for construction of houses, factories, schoolsand public play areas.

Careful (especiallyin kitchenand bathrooms) design of houses with antiskid flooring areas and safer stairs and steps.

* Decreasingthe heightof play site equipments and use of softand energy absorbing materialsin construction of play areas.
* Propermaintenance of footpathsandroadstoavoidfallsamongelderly.

* Improvingthe health of elderly, specially preventing conditions like osteoporosis.

e Limitingthe use ofalcoholanddrugslike barbiturates, sedativesand hypnotics.

* Provision and mandatory usage of safety equipments like helmets, boots, harness and others for workers involved in
construction activities.

* Parental supervision of young children in all places, specially play areas and while playing at home in balconies,
staircasesetc.

* Improved safety mechanismsandsupervisionin public places.
* Publicawarenessactivitiesonimportance of following safety standardsathomeandinwork places.

* Violence in Indian society leading to TBIs has not been understood clearly. Most commonly, it is seen among young and
middle aged people, predominantly among males, in both urban and rural areas and through use of blunt commonly
available objects.

Secondary prevention primarily focuses on early recognition of injuries and implementing measures to save lives and prevent
complications. Activitiesinthisareaneedtofocuson

* Strengtheningavailability of earlyfirstaid, triage and safe transportation.

* Ensuring preparedness of hospitals.

* Referralbasedontriage.

e Scalinguphumanand physicalresourcesin publicsector hospitals.

* Trainingof doctorsandallied health professionalsinadvanced and basictrauma care.
* Developingstandard guidelinesforcare.

* Implementingtrauma care protocols.

e Useoftelemedicineservicesasrequired.

* Monitoring quality of care.

* Implementingtraumateam conceptin medical college hospitalsandall highercenters.
* Implementingtraumaregistriesandinjurysurveillance.

* Realtime evaluation of services onacontinuous basis.

* Improvingin-hospitaltrauma care services.
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Tertiary prevention focuses on rehabilitating survivors to return them to optimum levels of functioning. Activities in this area
needtofocuson

* Initiating rehabilitation earlyduringthe course of hospital stay.

* Focusingoninvolvementoffamily members.

» Strengtheningdistrictrehabilitation service programmes.

* Greaterinvolvementand use of village rehabilitation workers, ASHAs, ICDS workersand teachers.
* Combined physicaland psychosocial rehabilitation.

* Creatingeconomicandemploymentopportunities.

» Establishingsuitablereferralservicesforintegrated care of disabled persons.

* Extending social support systems in the areas of education and employment through legal, administrative and social
service mechanism.

* Early and timely compensation for injured persons or for families with an injury death with necessary and required legal
changes.

Approachesforinjury preventionand care

e Educational programmes are primarily intended to provide and increase individual’s knowledge, with the expectation that it
will result in a change of attitude, reduce risk behaviors and result in safe practices. Educational approaches have been the
commonest method used in India based on the assumption that injuries occur due to inadequate knowledge, skills and
attitudes; however, the efficacy and effectiveness ofthese programmes needs to be evaluated.

* As educational approaches in isolation are ineffective, take a long time to bring in the desired changes, resource intensive

and are often influenced by number of factors like nature of products people use or the value they give for information related
to safety - Legislation and enforcement - have been given importance in recent times. Regulatory interventions can be at the
macro level to influence the authorities, vehicle manufacturers, product makers and civic authorities to follow and
implement safety standards (eg. regulations on road making, building standards etc.) and also at an individual level
requiring people tofollow safetynormsonroads thatwouldinturnreduceinjuries.

Engineering by making productsand environmentsaferatthetime of design, manufacture and useisa more beneficial option
considering the risk taking nature of individuals (especially children and teenagers), limitations of human behaviour (in
adapting safety practices onadaytodaybasis atdifferent stages of theirlife)and lessimportance given to safety. Thus, aroad
designed with separated traffic through collapsible medians will prevent head on collisions with vehicles and rigid barriers.
These approaches, referred to as passive countermeasures illustrate that making people safer through safe products and
environment, irrespective of theirknowledge levels, types, and patterns of use, isfar more beneficial.

An important determinant of survival and death is the availability of good prehospital and Emergency care soon after an
injury. Factors like immediate availability of first aid, triaging, safe transportation (by any available mode), and proper referral
play an important role. The earliest an injured person can reach a definitive hospital, better are the chances of his / her
survival; this also decreases the secondary impact of injuries. Availability, accessibility and affordability of emergency care
playcrucialroleinaccessingemergencyservicesand prehospital care.
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Need for intersectoral and integrated approaches in prevention in TBls

Health

Agriculture

Industry

Transport

Economics
and
Finance

state highways

Education

National
and

Social
Welfare

Information

Local
governments

Injury prevention and care, and especially
neurotrauma prevention is a collective and shared
responsibility of several ministries and departments
in India due to the absence of a central lead
coordinating agency. For effective implementation of
the recommendations mentioned above, it is crucial
toinvolve allrelated departmentsinimplementation.
The policy makers and professionals need to be
activelyengaged in prevention efforts.

Increasing awareness on road safety needs to be
continuous, targeted and focused to be done from a
health and safety point of view. Further, public
education and awareness programmes needs to be
evaluatedforcoverage, qualityand impact.

\

PEOPLE

Speed limits v v v v

Helmets v v v

Alcohol v v v

Road worthiness v v v

Safety standards v v v v
Vehicle certification v v v v v
Road engineering v v v v
Safety audits v

Footpaths v v v v
Enforcement of laws v

Lead agency v v v

Education v v v




RECOMMENDATIONS Il B. PRE HOSPITAL CARE

\

Some of the programmesthatneed to beimplementedin TBI preventioninclude:

11 B. PRE-HOSPITAL CARE

* Increasing public awareness programmes in the areas of helmet use, seat belt use, child restraints, drinking and driving, Traumatic brain injury (TBI) is one of the most crucial
excessive speeding, proper driver licensing and others through community involvement and engagement with advocacy and medical and socio-economic problems. The processes This American programme is designed to teach bystanders
education programmes at state, district or city levels. The programmes should focus on increasing safety awareness, entailing the Trauma System includes stages from to perform five basic actions at the scene of a crash or some
acceptance of legislation, cooperating with authorities forimplementationand demanding safety in society. resuscitation to rehabilitation. Further these stages other emergency. These actions are:

are broken down into pre-hospital care, in-hospital

* Engaging with policy makers to develop or modify appropriate legislation, introduce safety components (like public transport) . i o o
care, in-hospital definitive care and rehabilitation.

inthe above mentioned areasthat covertotal geographic areas.

1. Stop to help.
2. Call for help.
The pre-hospital assessment and treatment by first
responders are critical steps in initiating safe and
appropriate care for the patient. There is an urgent 4, Start the breathing.
AlJointplanofactionshould be developed at state level and implemented across cities and rural areas with the participation of all need to establish a first responder training program
stake holdersincluding media, celebrities, publicfigures and others. and a basic first responders course which should be
targeted to police, traffic police, drivers of taxi, bus,
trucks rickshaw. The odds of survival may be greatly
enhanced iffirstresponders promptlyinitiate firstaid.

* Informing local enforcement agencies to implement road safety laws in a random, visible and uniform manner with stiff
penaltiesandbringinsafety behaviorsinsociety

3. Assess the victim.

5. Stop the bleeding.

Having a first aid kit in every vehicle to
be made mandatory.

PRE-HOSPITALCARE-THE WAY AHEAD.
Current Communication Systems

* Dueto lack of uniformity of emergency call numbers, the basic response time of ambulance is affected negatively. To address
this problem, the governmentshould introduce a uniform nationalemergency number.

* There is a major lack of coordination between the team EMS workers and designated hospital staff. This issue needs proper
training (such as mock exercises)which could enable fasterand well coordinated services.
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e Methods of communication like GPS, mobile applications and revised
protocol for various communication modes can strengthen the
communication processes. To extract benefits of these tools, the budget
canberevisedto efficientlyupgrade the existing systems.

e Standardization of Protocols and SOPs with Do’s and Don’ts can reduce Communication system

various problems associated with pre-hospital care.

Lack of education and
. o . . . . . Training
» Effective and spontaneous coordination with various agencies viz. police,

fire, army, Red Cross etc can be harnessed to improve pre hospital care

systems.

Transportation systems

Stabilization at first point of
contact

* There should be a well devised central monitoring system which can
coordinatethe EMSteam, designated hospitaland necessary agencies.

Educationand Training Requirements

* Thereisaneed of educate and train EMS staff as well asincrease their number and full time availability. Staff should be made
aware and assured of the fact that there are no legal problems as per the Supreme Court Directives regarding their
involvementin care of medico legal cases.

e Public awareness about existing pre hospital medical assistant system should increase through brochures and local social
agencies.

* Eligibility criteria for the EMT/ Paramedics must be well defined with minimum criteria of 10+2 (preferably with science
background)alongwithatraining period of 40 days for EMTand 60 days for Paramedics.

e Curriculum can be revised for EMT/ Paramedics which should include revaluation in specific period to reassess the staff
capabilityinemergency. The plancanfurtherberedesigned as peremergency and need.

* Pre-hospital caretraining programincluding mockdrills should be introduced and incorporated inthe curriculum of schools.

Transportation

]

* There is a need to increase the number of ambulances and care related assistance. The bad conditions of road and

connectivity furtherhamperrapidtransportation.
e Standardizationin ALS (Advanced Life Support)/ BLS (Basic Life Support)should be properly madeandimplemented.
* Nearestand mostappropriate hospitalfacility (Govt. /Private hospital) can be planned.
e Resuscitationandstabilization of the patientatfirst pointshould beincorporatedintheplan.
e Standardization of EMS staff, uniformand equipmentsinambulances/medicineisrequired.
e Sufficientfundingthrough Govt./PSUs/NGOs s required.

* Annualrecertification of vehicles/instrumentsis necessary.

* The program can be made more effective through public availability and easy access of a database which must include a

categorized list of hospitals by various signs, map facilitiesand demo programs.

Stabilization of patient at first point of contact
e Stabilizationatnearest hospitalcanbedone.
* Knowledge of availability of multispecialty facility and its details.
e ALS/BLSambulance capabilities/ protocolsshould be at place.
* Hospitals mustbeverifiedand designated forvarious kinds of emergencies.
* Realtime dataofavailability of the team atthe hospital should be known to EMS staff.
* Regulationofunnecessaryreferralsshould be avoided.

* Clearandwellcomprehensive clinical guidelines should be made available.
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Available resources and recommendations

e Skilldevelopment protocolfrom NSDC (National Skill Development Council) for EMT should be adopted for effective operation.
* Resuscitation with various equipments and medication facilities (various drugs etc) should be incorporatedinthe guidelines.

* Regarding the verification and designation of hospital levels, currently five levels have been planned which require proper
implementation.

* National ambulance coding system for basic equipment and safety need to be familiarized and adopted by designated
hospitalsand EMS workers.

Three critical tasks must be rapidly performed by pre-hospital providers caring for trauma victims:

e For the individual victim: examination with recognition of severe injuries and injuries with potential to cause rapid
decompensation.

* Formultiple victims:triage with initiation of life-saving treatment.

 Stabilizationandtransporttoahospital capable of addressingthe identified injuries.

The pre-hospitalmanagement of TBl produces:
e Correctidentification of TBI.
e Optimaltreatmentintheambulance.

e Directtransfertoa TBltrauma center.

The application of in-hospital guidelinesresultsin: \1

* ReducedlengthtimespentinICUdaysalong.

* Reduced healthcare costs.

* Decreaseddeathanddisability by 30-50 %.

* Increased neurological outcome upondischarge by 30-50%.

Itisimportantthatambulance services arrive atthe earliest, have trained personnel and can effectively identify the center where
the patienthasto be admitted.

TRIAGE

Triage of trauma victims isthe process of rapidly and accurately evaluating patients to determine the extent of their injuriesand the
appropriate level of medical care required. The goal is to transport all seriously injured patients to medical facilities capable of
providingappropriate care, whileavoiding unnecessarytransport of patients without critical injuriestotrauma centers.
Mostscoring systemsincorporate several types of criteria to differentiate major from minortrauma, including:

* Physiologic (e.g. blood pressure, level of consciousness).

* Anatomic (e.g.longbonefracture, surfaceareaof burn).

* Mechanistic(e.g. height of fall, pedestrian hitby car).

* Age and co-morbidities.
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Training of paramedicsin pre hospital techniques should be mandatory.

* Primary assessment (i.e., primary survey) follows the ABCDE pattern: Airway, Breathing, Circulation, Disability (Neurologic
status), Exposure.

* The pre-hospital providers first task is to secure the patient's airway. If breathing is labored or absent, assisted ventilations
should be provided using a bag-valve mask device and high-flow oxygen.

* Once the airway and breathing is secure, providers must manage any uncontrolled hemorrhage using direct pressure. Once
hemorrhage is controlled, neurologic status is assessed. One simple assessment scheme is AVPU: Alert, responds to voice,
respondsto pain, orUnresponsive.Spinalimmobilizationis continuously maintained.

* Next, pre-hospital personnel place definitive spinalimmobilization (i.e., rigid cervical collarand backboard). Special care must
be taken with patients who have suspected spinalinjuries, includingthose withan altered level of consciousness.

* Pre-hospital providers obtain vital signs as part of their assessment of patient circulation. Ideally, blood pressure
measurementsare obtainedineacharm.

* The presence of pre-hospital hypotension must be clearly communicated to the emergency department clinicians assuming
care ofthe patient.

SECONDARY SURVEY

After completion of the initial assessment and stabilizing treatments, the pre-hospital provider performs a quick but thorough
review of the entire body. Common pitfallsinclude notthoroughlyinspecting the back, the axillae, the gluteal region,and pannicular
folds. Such inspection is particularly important if the clinician suspects penetrating trauma. Providers must also assess for pelvic
instabilityand, if present, attempt to provide stability and control retroperitoneal hemorrhage by applying a pelvic binder. Following
secondary survey, the patientshould be prepared for transport. Performing full spinalimmobilization is prudent; prolonging scene
time to initiate intravenous lines, bandage non-hemorrhaging wounds, or splint minor fractures is unnecessary and potentially
deleterious.

AIRWAY SUPPORT

Most important in the pre-hospital setting is to protect the airway and control ventilation of head-injured patients in the least
invasive manner,thereby minimizing elevationsinintracranial pressure. Iftransporttimeis brief, often bag-maskventilation (BMV)
aloneissufficient.

In a head-injured patient with a clenched jaw or other airway-compromising conditions, the first step is to perform manual
maneuvers (e.g.,jaw thrust) toopen the airway, care must be taken to maintain cervicalimmobilization.

Propertechnique fortransferringthe intubated patientincludes:
* Limited hyperventilation priorto moving.
* Removingthe bag-valve maskdevice priorto moving.
* Holdingthetubesecurelyatthelipsthroughoutthe move.
e Usingclear,verbalcommandstocoordinatethe move.
* Immediatelyreattachingthe bag-valve mask afterthe move.
* Reassessing ETT placementoncethe moveiscomplete.

* Properguidelinesarerequiredtounderstandthelevel of hospital patient needsto betransferred.
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RECOMMENDATIONS \1 The GCS and the paediatric GCS (P-GCS) are reliable indicators of the severity of TBI in children and should be used repeatedly to

) identifyimprovement or deterioration overtime.
Assessment: Oxygenation and Blood Pressure
The adult protocol for standard GCS measurement should be followed in children over 2 years of age. In pre-verbal children, the P-

A. Patients should be monitored in the prehospital setting for hypoxemia (<90% arterial haemoglobin oxygen saturation) or GCS should be employed, with a full verbal score of 5 assigned to infants cooing or babbling

hypotension (<90 mmHgsystolic blood pressure [SBP]).

B. Percentage of blood oxygen saturationshould be measured continuouslyinthefield with a pulse oximeter.

L _ _ _ _ Assessment: Pupil Examination
C. Monitoring of blood oxygen saturation, systolic and diastolic blood pressure.

Adultand Paediatrics

A. Pupilsshould be assessedinthefield foruseindiagnosis, treatment,and prognosis.
Paediatric hypotensionis defined asfollows:

B. Whenassessingpupils:

_— % Evidenceoforbitaltraumashould be noted.
% Pupilsshould be measured afterthe patient has been resuscitated and stabilized.

0o 28 days < 60 mmFig L Leftandright pupillaryfindings should be identified.

1-12 Months <70 mmHg > Unilateral or bilateral dilated pupil(s).

1-10 years <70 + 2 x age in years » Fixedanddilated pupil(s).

> 10 Years < 90 mmHg Asymmetry is defined as > 1mm difference in diameter. Afixed pupil is defined as < Imm response to bright light Decision Making

Withinthe EMS System: Dispatch, Scene, Transportation,and Destination.

Assessment: Glasgow Coma Scale Score
Prehospital measurement of the Glasgow Coma Scale (GCS) is a significantand reliable indicator of the severity of traumatic brain
injury (TBI),and should be used repeatedlytoidentifyimprovementor deterioration overtime.
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Treatment: Airway, Ventilation,and Oxygenation
Adultand Paediatrics
A. Hypoxemia (oxygen saturation [Sp02]<90%)should be avoided, and correctedimmediately uponidentification.
B. Establishanairway, bythe mostappropriate meansavailable.
C. Protocolsshould monitorblood pressure, oxygenation.
D

. When endotracheal intubation is used to establish an airway, confirmation of placement of the tube in the trachea should
include lungauscultationand end-tidal CO2 (ETCO2) determination.

E. Patientsshould be maintained with normal breathing rates and hyperventilation should be avoided unless the patientshows
signs of cerebral herniation.

Treatment: Fluid Resuscitation
Adult

A. Hypotensive patients should be treated with isotonic fluids, In TBI patients with a Glasgow Coma Scale Score (GCS) < 8,
Hypertonic resuscitationisatreatmentoption.

Paediatrics

A. Forthe paediatric TBl patient, hypotensionshould be treated withisotonic solutions.

Treatment: Cerebral Herniation
A. Mildorprophylactic hyperventilation should be avoided.

B. Patients should be assessed frequently for clinical signs of cerebral herniation. The clinical signs of cerebral herniation
include dilated and unreactive pupils, asymmetric pupils, a motor exam that identifies either extensor posturing or no
response, or progressive neurologic deterioration (decrease in the Glasgow Coma Scale [GCS] Score of more than 2 points
fromthe patient’s priorbestscore in patients withan initial GCS <9).

C. In patients who are normoventilated, well oxygenated, and normotensive - and still have signs of cerebral herniation -
hyperventilation should be used as atemporizing measure, and discontinued when clinical signs of herniation resolve.

Hyperventilationisadministered as:

e 20breathsperminuteinanadult.

e 25breathsperminuteinachild.

e 30breathsperminuteinaninfantlessthan 1yearold.
The goal of hyperventilationis ETCO2 of 30-35 mmHg.

Decision Making: Dispatch, Scene, Transportation, and Destination
Protocols are recommended to direct Emergency Medical Service (EMS) personnel regarding destination decisions for patients
withseveretraumatic braininjury (TBI).
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\

Trauma care systems in India are at a nascent stage of development. Industrialized cities, rural towns, and villages coexist with a
variety of healthcare facilities and an almost complete lack of an organized trauma care. There is gross disparity between trauma
services available in various parts of the country. Rural India has inefficient services for trauma care, due to the varied topography, Hospital categories
financial constraints, and lack of appropriate health infrastructure. There are no mechanisms for accreditation of trauma centers
and professionals. The education in trauma lifesupport skills has only recently become available. A nationwide survey
encompassingvariousfacilities has documented ssignificant deficienciesin currenttrauma systems. Henceforth, thereisa need of
creatingarationalefordeveloping guidelinesand protocol.

I11.C.IN-HOSPITAL CARE IN TRAUMATIC BRAIN INJURY

Hospital categories

Patientstobetreated ateachlevel (referral not necessary)

* Level 1 hospitals should have neurosurgery, neurocritical care and polytrauma round the clock. Research component must
be emphasized.

* Level 2 hospitals should treat all moderate and severe head injuries, as well as minor head injuries requiring neurosurgery.

These will be the hospitals where transientventilationis possible butfull-fledged neurocritical care is not possible.
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* Level 3 hospitals are hospitals where patients with GCS score of 13 - 15 who need CT scan can be treated. They should have
anorganized means of consultinga neurosurgeoninlevel 1 or 2 (whatsapp/ docsapp/ telemedicine) who can advise further
management.

& Anyabnormal CTscanshould bereferredto higherleveliftransfertimeis morethan 2 hours.
& Liabilityissuesforthe consulting neurosurgeon need to be sorted out.

* InLevel 4 hospitals patients with GCS score of 14-15 with no indication for CT scan can be managed, and most ABC problems
andothertraumacan be handled.

* In Level 5 hospitals patients with GCS score 15 who do not require CT scan, have no ABC issues, and no other significant
traumacan betreated.

Following are the key recommendations for distribution of hospitals and verification of facilities/ care provided by them.

Distribution of hospitals
% Everystateshould have atleastone level 1 center.
% Level 2 hospitalsshould be located in large metropolitan areas.
% Everydistricthospitalshould have atleast Level 3facilities.
* Systemtocategorize and verifyfacilitiesshould be implemented.

* Systemtoensurethe hospital providesthe care expectedfromthatlevel.

Resources

One of the main barriers in the management of traumatic brain injuries is lack of resources such as qualified heurosurgeons,
trained staff and functioning equipment. There are no minimum stipulated educational standards for paramedics and
ambulance personnel. Paramedic training programs are offered in major institutions but there is no accreditation, review, or
provision for periodic update of skills and knowledge. Emergency technician courses are offered but are very few in number.
Available personneland theirskills often do not match the need of the patients.

Stepswhich canbeimplemented:
Personnel
1. Neurosurgeons: More neurosurgeons are needed. Resident numbers have been increased, and overall numbers should
improve; presently Indiaistrainingabout200/year.
2. Intensivists: More personnel needed. Presently there are only a few training programs and and critical care has just been
recognised bythe MClas aspecialty.
3. Allmedicalstudents/juniordoctorsshould betaught ATLS / equivalent.
4. Nurses/ paramedics: Can be trained to monitor ABC and intervene in minor problems. They can be trained to monitor GCS
and pupils.
5. Personneltooperate and maintain equipment - radiographers, technicians.

Equipment
1. CTscanners mustbewidelyavailable (level 3, districts).
2. Critical care facilities must be expanded initially at level 1 and 2. However, they can later target level 3 trauma centers. This
willincludetrained personnel, ventilators, monitors, etc.

General Principles

The principal focus of critical care management for severe TBI is to limit secondary brain injury. In general, treatment efforts are
aimed at intracranial pressure management and maintenance of cerebral perfusion as well as optimizing oxygenation and blood
pressure and managing temperature, glucose, seizures, and other potential secondary brain insults. The prevention of deep
venous thrombosis (DVT) is a difficult management issue in TBI. Nutritional support should not be neglected in patients with TBI.
Use of dextrose-free cystalloids especially to stabilize blood pressure. TBI patientsare atrisk for othercomplications (eg, infection,
gastrointestinal stress ulceration), which can be reduced by appropriate interventions.
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MONITORING ABC
Airway

1. Judging the patencyof airwayinanon-intubated patientis always clinical
e CausesofairwaycompromiseinHlI
&  Altered consciousness - tongue fall back
& Vomitus
% Blood,facialinjuries
e Signsofairwaycompromise
& Doesnottalk
% Noisybreathing
% Obviousfacialinjury
* Indicators of potential airway compromise
& Useofaccessorymuscles
%  Neckinjury
% Shortneck
2.Airway assessmentinapatientwith asecured artificial airway
* Position
% Auscultation
% Chestradiograph
e Patency
& Effortofbreathing
L Easeof passingsuctioncatheter
& Airway pressuresifonventilator

‘ In all head injury patients high flow oxygen should be administered immediately after securing the airway. I

Breathing \1

1. Theadequacy of spontaneous breathingis again primarily clinical, with laboratory assistance
e Causesofinadequate breathing
B Obstructedairway
B [Impairedeffort
% Severeneurologicalinjury
% Druginduced (sedation, muscle relaxants)
B Chestpathology
& Aspiration
% Chesttrauma
* Clinicalsigns ofinadequate ventilation
% Rapidorveryslowrespiratoryrate
% Useofaccessorymuscles
% Poorchestexpansion/airentry
* Accessorymeansofassessingbreathing

& Arterial blood gas

% Low Sp0O2 on a pulse oximeter (normal Sp0O2 while on supplementary oxygen does NOT indicate

adequate breathing).
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2. Breathinginapatientonaventilatorisassessed clinically and with assistive technology
e Clinical
% Chestmovement
% Auscultation
e |CUtechnology
& Ventilator parameters
& Pulseoximetry
% End-tidal CO2
& Arterial blood gas

Blood pressure
Assessment of adequacy of circulation willdepend on where the assessmentis being done:
e Causesofhypotension
& Bloodloss - external orinternal
% Chesttrauma
¢ Tension pneumothorax
¢ Cardiacinjuryortamponade
& Cervicalspineinjury (hypotension withouttachycardia)

% Patientalmostbraindead

, %3 Emergencyroomsigns ofimpaired circulation

e Pulse -tachycardia, poorvolume

e Bloodpressure

e Capillaryrefill >2 seconds, cold extremities

* Otherevaluation

% Auscultationfor pneumothoraxortamponade

Monitored area(in ERorhigh care area)

* Heartrate

* Non-invasive blood pressure

* Invasiveblood pressure - ifsignificantinstability presentoron vasoactive drugs

Rapidinfusion of dextrose-free cyrstalloids with constant monitoring of blood pressure and heartrate.
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INTERVENTIONABC

Airway

Assessmentandinterventionshouldideally be done asfollows:
* Talktothe patient - ifheanswers, airwayissecure.

e If he does not speak, perform a jaw
thrust, remove foreign bodies from the
mouth and perform an oral suction, and

theninsertanoralairway. l e

J

e |f even after this breathing is noisy, or In all head injury patients high flow )
there is significant blood in the oral cavity - r:’;‘églg:‘ef‘yhgf‘:g’r‘;:;I"r::'g“:;t:szay
the patient needs a definitive airway.

% Endotracheal intubation / laryngeal Judging the patency of Airway assessment in a
mask airway isthe prima ryoption. airway in a non-intubated patient with a

patient is always clinical secured artificial airway

% If not possible a cricothyroidotomy l
should be done (a tracheosto my 1S ’Signs of airway compromise \ 'Position
not an emergency surgical * Does not talk + Auscultation
i ; * Noisy breathing * Chest radiograph
mterventlon)' * Obvious facial injury
. ) Indicators of potential airway compromise Patency
* Connecthighflow oxygen aftersecuring » Use of accessory muscles * Effort of breathing
. * Neck injury * Ease of passing suction catheter
airway. b Short neck * Airway pressures if on ventilator

* If a definitive airway was not initially
necessary frequent reassessment of
theairwayis mandatory.

Intervention
Airway
l Talk to the patient Answers

If he doeslnot speak

l Airway is secure

)
Noisy breathing/ significant blood

in oral cavity

Jaw thrust
Remove FB
Perform oral suction

l

Insert an oral airway = )
Definitive airway necessary frequent reassessment of the

If a definitive airway was not initially

airway is mandatory

If not available

I Turn patient semiprone | /
Endotracheal intubation / ‘ ) . )
laryngeal mask airway is the — e—— If not possible a cricothyroidotomy
primary option ry
\' Connect high flow oxygen after securing airway l
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Breathing

hasto beassisted. Thiscanbedone manuallyor(where available) with a ventilator. Care must be takento
e Supplysupplementaryoxygen.

* Avoid hyperventilation (common with manual ventilation).

\

If breathing is inadequate, the patient will need a definitive airway (unless the reason is rapidly correctable such as a tension
pneumothorax). Insertingan endotrachealtube will usually require sedation and often muscle relaxants, following which breathing

INTERVENTION BREATHING

has to be assisted- manually or (where available) with a ventilator.

*Requires sedation and often muscle relaxants, following which breathing
Supplementary oxygen Avoid hyperventilation (common with manual ventilation)
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Blood pressure

Hypotensionis extremelydamagingin headinjury,and prevention/rapid correctionisveryimportant.

If blood pressure is low or patient has tachycardia with borderline blood pressure- start large calibre peripheral lines in both
antecubital fossae and administer dextrose-free crystalloids at maximum rate.

Sendacross match foremergency bloodtransfusions.
Controlhemorrhage
& External
& Abdomen - urgentsurgical consultation
& Pelvis - applybinder
% Femur - splint
Continuetoadminister crystalloids like dextrose-freerapidly and monitor pulse and blood pressure.
Aftermorethanonelitre of fluid isadministered-ringerlactate is preferred.

If the blood pressure does not respond to crystalloids alone and cross matched blood is not ready- O negative blood may be
transfused.

Surgical control of hemorrhage may be needed ifthe circulation can still not be stabilized.

Once hemorrhageis controlled vasoactive drugs may be usedtoraise the blood pressure if suitable monitoringis available.

[Intervention Blood pressure

Low BP/ patient has Continue crystalloids rapidly and monitor pulse

tachycardia with and blood pressure

borderline BP

|

Large calibre peripheral lines in After > 1 It - RL preferred
both antecubital fossae
(dextrose-free crystalloids @ maximum) BP does not respond  se—) O- blood

No Ready >

\
l Blood cross match

\ Refer urgently to a higher

center while continuing vasoactive drugs- to raise
No facilities J rapid infusion of crystalloids BP

Control hemorrhage en route

External Pressure /
Abdomen - urgent surgical consultation controlled
Pelvis - apply binder

Femur - splint Unstable BP
' Surgical control of hemorrhage
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Breathing

l Blood pressure

7\

* |fadefinitiveairwayis possibleandbreathinginadequate.

% Connecttoventilator.

% Ifventilator notavailable refertoahighercenter.

Emergency room signs of impaired circulation Monitored area (in ER or high care area)

¢ Pulse - tachycardia, poor volume o Heart rate o ) ) . . . _ . .

+ Blood pressure « Non-invasive blood pressure Gof th!S. is not possible continue manual assistance and correct cause of impaired breathing until breathing
« Capillary refill >2 seconds, cold extremities * Invasive blood pressure - if significant stabilizes.

« Auscultation for pneumothorax or tamponade instability present or on vasoactive drugs

e |If a definitive airway is not possible then secure airway as best possible, treat any easily treatable cause of impaired
breathingand referurgently.

Circulation

INADEQUATE FACILITIES FORABCINTERVENTION ) o ) o
¢ Ifbloodpressureislowstartrapidinfusion of crystalloids like dextrose-free.

If the sequence of interventions described above cannot be performed due to lack of facilities then the following steps should be

taken before referringthe patienttoa higher center: e Iffacilitiesfortransfusion/treatmentof extracranialinjuriesare notavailable.

Assessment of airway, breathing and circulation remains unchanged and should be documented for the benefit of subsequent % Controlhemorrhageas well as possible.

management. % Referurgentlytoa highercenterwhile continuing rapidinfusion of crystalloids like dextrose-free en route.

Airway

If endotracheal intubation /LMA / surgical airway is not possible then
* Insertanoralairwayand performsuction.

* |f frequent suction is needed or breathing is still noisy after inserting the airway, turn the patient semi-prone so that oral
secretions/ blood flows out of the mouth.

* |Ifanoralairwayisnotavailableturnthe patientsemi-prone.
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CLINICALMONITORING
All personnelinvolvedin monitoringaheadinjury patient mustbe trainedto assessthe Glasgow Coma Scale and pupils.
Non-ICUsetting

Parametersto be monitored
* Pulse
* Bloodpressure
* Clinicalassessmentofairwayand breathing
e Temperature
* Glasgow ComaScalescore
e Pupils
* Othersignificantinjuries/ problems ofthat patient

Frequency of systemic monitoring
* Ifnoinstabilityatadmissionthenonceanhourfor6 hours
e Ifstablethencontinueonceevery2hours
Frequency of neurological monitoring (ABC stabilized)
* Everyhalfanhourtillsomesignof neurologicalimprovement
* Theneveryhourtill 12 hours

e Subsequentlyreducefrequencytoevery 2 hoursifthere hasbeensomeimprovementsince admission

Responsetodeterioration

* Reportimmediately

* Rapiddecisiontobe madeontheneedfor
% Repeatinvestigation
% Referral
% TransfertoICU/OR

ICU/ monitored area: Monitoring would depend on severity of injuryand capabilities of the system.

A Eye opening C. Best motor response
e Spontaneously 4
» To speech 3 * Obeys commands 6
 To pain 2 L .
e Localization to pain 5
* None 1 £
» Withdrawal to pain 4
B. Best verbal response « Spastic flexion to pain 3
e Orientated
* Confused e Extension to pain 2

* Inappropriate words
* Incomprehensible sounds
* None

e None 1

= N Wb~ O
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Fluid - electrolyte
Resuscitation

For patients with TBI, the immediate goal of resuscitation is restoration and maintenance of adequate tissue metabolism by
ensuringsufficientdelivery of fuel, typically oxygen and glucose, to meet cellular metabolic demands. Fluid administration in shock
isdiscussed underthesectiononblood pressure and oxygenation.

Maintenance

e Dextrosefreeisotonicfluidsinadults (children mayrequire dextrose)

Patient must be well hydrated
e Hydration monitored by
% Pulse,BP
% Urineoutputand colour
% Intake/outputchartif possible
* Hyperosmolaragentsshould beadministeredviaacentralline
e Allpatientsbeingadministered hyperosmolartherapy mustbe catheterized

e Adjustments mustbe madeforincreasedtemperature / motoractivity

Monitoring electrolytes
* DailymeasurementofNa/Kisideal

* Mandatoryif hyperosmolartherapyisbeingadministered

Criteriaforadmitting patients to hospital followingahead injury

* Deteriorating GCS.

* Focalorabnormal neurological signs.

e Earlypost-traumaticseizure.

e Skullfracture.

* High-risk mechanismofinjury.

* Patientswhose GCS hasnotreturnedto 15 afterimaging, regardless of the imaging results.

* Whenapatienthasindicationsfor CTscanningbutthiscannotbe donewithinthe appropriate period, eitherbecause CTis not
available orbecausethe patientis notsufficiently cooperative toallow scanning.

e Continuingworryingsigns (persistentvomiting, severe headaches,amnesia) of concerntotheclinician.

* Drug or alcohol intoxication, other injuries, shock, suspected non-accidental injury, meningism, cerebrospinal fluid leak
whereascalplacerationoverliesafracture, orthe person’sage).

* Whenthereisnoresponsible family member, caregiverorclose friend underwhose carethe person could be discharged.

e ‘Mild’ head injuries with symptoms such as headache, photophobia, nausea and vomiting, or amnesia requiring
management.

Criteriaforperformingahead CTscan
Adults
CTscanshould be performedwithin 1 hourof any of the following factors beingidentified:

e GCSlessthan13oninitialassessmentinthe emergencydepartment.

e GCSlessthanl15at2hoursaftertheinjuryonassessmentinthe emergencydepartment.

e Suspectedopenordepressedskull fracture.

* Anysignofbasalskullfracture (haemotympanum, 'panda'eyes, cerebrospinalfluid leakage fromthe earornose, Battle's sign).
e Post-traumaticseizure.

* Focalneurological deficit.

e >1episodeofvomiting.
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Children

With any of the followingrisk factors, perform a CT head scan within 1 hour of theriskfactor beingidentified:

* Post-traumaticseizure butno history of epilepsy.

* Oninitialemergencydepartmentassessment, GCSlessthan 14, orforchildren under 1year, GCS (pediatric) lessthan 15.
e At2hoursaftertheinjury, GCSlessthan 15.

e Suspectedopenordepressedskullfracture ortensefontanelle.

* Any sign of basal skull fracture (haemotympanum, 'panda' eyes, cerebrospinal fluid leakage from the ear or nose,
Battle'ssign).

* Focalneurological deficit.

* Lossofconsciousnesslastingmorethan 5 minutes (witnessed).
e Abnormaldrowsinessorirritability.

e Threeormorediscrete episodes of vomiting.

* Dangerous mechanism of injury (high-speed road traffic accident either as pedestrian, cyclist or vehicle occupant, fallfrom a
height of greaterthan 3 meters, high-speed injuryfrom a projectile or otherobject).

e Amnesia(antegradeorretrograde)lasting morethan 5 minutes.

Children who have sustained a head injury and have none of the above-mentioned risk factors, should be observed fora minimum
of 4 hours after the head injury. If during observation any of the risk factors below are identified, perform a CT head scan within 1
hour. If none of these risk factors occur during observation, use clinical judgement to determine whether a longer period of
observationisneeded.

]

For patients (adults and children) who have sustained a head injury with no other indications for a CT head scan but who are on
anticoagulantorantiplatelettherapy, performaCT head scan within 8 hours of the injury.

Infants

e GCS < 13 on initial assessment in ED * Post-traumatic seizure but no history of epilepsy.
« GCS < 15 at 2 hours after the injury in ED * GCS <14, or for children < 1 year- GCS (pediatric) < 15.
* At 2 hours after the injury, GCS < 15.

* Suspected open/depressed skull « Suspected open/depressed skull fracture or tense fontanelle.

fracture.
* Any sign of basal skull fracture (haemotympanum, 'panda' eyes,
* Any sign of basal skull fracture cerebrospinal fluid leakage from the ear or nose, Battle's sign).
(haemotympanum, ‘panda’ eyes, * Focal neurological deficit.

cerebrospinal fluid leakage from the ear

_ . S . .
or nose, Battle's sign). ¢ Loss of consciousness > 5 minutes (witnessed).

* Abnormal drowsiness or irritability

* Post-traumatic seizure. « 3/> e/0 vomiting.

* Focal neurological deficit. * Dangerous mechanism of injury (high-speed road traffic accident
] . either as pedestrian, cyclist or vehicle occupant, fall from a height
* > 1 episode of vomiting. of > 3 mt, high-speed injury from a projectile or other object).

* Amnesia (antegrade/retrograde) > 5 minutes.
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Considerrepeatingthe CTscan:

e Tocheckthatanoriginalsmalllesion has not progressed (next day).

e Iftheinitialscanshowsanabnormalityandthereisclinical deterioration.

e Tocheckthataninitialsmalllesion hasresolved spontaneously (inaweek ortwo).

|
History
General examination
Neurological examination
Skull X-Ray
Cervical spine X-Ray
Blood Alcohol levels

!

/_\

1 | DISCHARGE

Amnesia l

H/o LOC » Does not meet criterion for admission
Deteriorating consciousness * Discuss need to return if problem
Moderate-severe headache

Alcohol/drug intoxication

Skull fracture

Associated injury

Significant associated injuries

Abnormal CT scan

¢ Initial assessment
e CTSCAN IN ALL CASES

l

I ADMIT even if CT is normal

l

Frequent neurological examinations
Follow up
CT Scan if deteriorates/before discharge

/

If patient improves If patient deteriorates
Discharge when stable Repeat CT Scan
Manage as per severe Hi

Discharge and follow-up

The patient can be discharged with the follow up advice, if, any of the following are present-

If CT is not indicated on the basis of history and examination, as long as no other factors that would warrant a hospital
admission are present (drug or alcohol intoxication, concomitant injuries, shock, suspected non-accidental injury,
meningism, cerebrospinal fluid leak) and there are appropriate support structures for safe transfertothe community and for
subsequentcare (competentsupervisionathome).

After normal imaging of the head and the patient has returned to GCS equal to 15, as long as no other factors that would
warrant a hospital admission are present and there are appropriate support structures for safe transfer to the community
andforsubsequentcare (competentsupervisionathome).

After normal imaging of the cervical spine and as long as the patient has returned to GCS equal to 15 and their clinical
examination is normal, and no other factors that would warrant a hospital admission are present and there are appropriate
supportstructuresforsafetransfertothe communityandforsubsequentcare (competentsupervisionathome).

Do not discharge patients presenting with head injury until they have achieved GCS equal to 15, or normal consciousness in
infantsandyoungchildren asassessed by the pediatricversion ofthe GCS.

All patients with any degree of head injury should only be transferred to their home if it is certain that there is somebody suitable
at home to supervise the patient. Discharge patients with no caretaker at home only if suitable supervision arrangements have
beenorganized, orwhentherisk of late complicationsis deemed negligible.
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Discharge after observation

Patients admitted after a head injury may be discharged after resolution of all significant symptoms and signs providing they have

suitable supervisionarrangementsathome.

Discharge advice

Give verbal and printed discharge advice to patients with any degree of head injury who are discharged from an emergency

departmentorobservationward, and theirfamiliesand caretakers.

Printed advice for patients, families and caretakers should be age-appropriate andinclude:

Detailsofthe nature and severity of the injury.

Riskfactorsindicatingthe needtoreturntothe emergency department.

Details about the recovery process, including the fact that some patients may appear to make a quick recovery but later

experience difficulties orcomplications.
Contactdetails of communityand hospital services in case of delayed complications.
Information aboutreturnto everydayactivitiesincluding school, work, sportsand driving.

Details ofthesupportorganizations.

Offerinformation and advice on alcohol or drug misuse to patients who presented to the emergency department with drug or

alcoholintoxicationwhentheyarefitfordischarge.

Inform patients and their families and caretakers about the possibility of persistent or delayed symptoms following head

injuryand whomto contactifthey experience ongoing problems.

Patientswhodonotimprove:

Criterianeedto be formulated for decisions on discharge for patients who do notimprove satisfactorily, as wellasthose patients

forwhomthefamilyrequeststermination of care.

Futility guidelines

It is very important to know which patient is
salvageable and which is not, as there can be
optimization of the resource allocation
depending on the predicted outcome, but
unfortunately no system is 100% perfect for
prediction. Usually outcome prediction cannot be
perfect in first 24 hours, and the confidence of
prediction increases as days pass by after the
injury. In the Indian setting it is probably
acceptable to have 10-15% error either with
pessimistic or optimistic outcomes to avoid
utilizing scarce resources on patients unlikely to
survive. This topic was not adequately discussed
and there are no recommendations or
conclusionsat present.

Management of CPPandICP
Indications for ICP monitoring

Intubate, Sedate, resuscitate

l CT SCAN == Not Available == Refer to higher level if < 2 hrs

/
Diffuse lesion

IcU I Surgical Lesion oT

l

* Monitor ICP

 Elevate Head end

* Sedate

¢ Maintain Pao2 100 mm Hg

¢ Maintain PaCo2 30-32 mm Hg

l

ICP still high ’ l Treat ICP

* Allsalvageable patientswith GCS of 3-8 andabnormal CT
* Inpatientswith GCS of 3-8 with normal CTif 2 or more criteriais present:

& Age>40years
& Unilateral or bilateral motor posturing
% SBP<90mmHg
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Accepted methods of managementof ICPand CPP are:

ICP therapy is only definitely indicated if raised ICP has been
demonstrated by monitoring, if there is CT evidence of
increased ICP (e.g., absent/compressed basal cisterns) or

clinical signs of developingintracranial herniation.

| 1cP<20 | 1cP<20
Treatment should not only be aimed at reducing ICP, but
especially at restoring CPP to appropriate levels (60-70 Check Pa02, Pa02 /
Head/Neck position
mm Hg)' Treat pain, Fever
) Recalibrate ICP system
ICPelevationsabove 20-25 mmHgshould be treated.
R T
Before initiating treatment directed at ICP, check for monitor ﬂ
malfunction, remediable extracranial disorders (PaC0O2, BP \
etc.)

Surgical mass lesion No Surgical mass lesion

| Craniotomy

*Mannitol/Loop Diuretics
*Hyperventilate

* Barbiturate Coma

DC

e Lobectomy

Sedation, analgesia and mild to moderate hyperventilation (PaC0O2
4-4.5kPaor30-35mmHg).

Volume expansion and inotropes or vasopressors when arterial
blood pressure is insufficient to maintain CPP in a normovolaemic
patient.

Osmotic therapy: preferably mannitol. The effective dose range of mannitol is 0.25-1.00 g/kg intravenously. Intermittent
boluses may be more effective than a continuous infusion, and the serum osmolarity should not exceed 320 mmol/L. If the
intracranial pressurefallsbelow 20 mm Hg, these therapies can be carefully withdrawn. However, ifintracranial hypertension
persists, repeathead CTscanisrecommendedtoassessforthe presence of anew orexpanding masslesion.

Other agents, such as Glycerol or Sorbitol are not advocated. If osmotherapy has insufficient effect, Furosemide (Lasix) can
be given additionally.

If intracranial hypertension is refractory to the strongest medical and surgical treatments, high-dose barbiturates therapy
(along with intensive cardiac monitoring and blood-pressure support) can be used in patients who are haemodynamically
stable, with injuries compatible with recovery. The loading dose of pentobarbital is 10 mg/kg over 30 minor5 g/kg perhfor3
h,andthe maintenance doseis 1 mg/kgper h.

Anothersecond-tiertherapyis hyperventilationtoa PaCO2 of lessthan 30 mm Hg. With thisapproach, assessment of jugular
venous oxygenation orcerebral blood flow isrecommended to monitorischemia, atlevel Itrauma center.

A final effort includes decompressive craniotomy for progressive, therapy-resistant intracranial hypertension with
associated pupillary dilatation ordecerebrate posturing.

OtherICPtherapysuchashypothermia, isconsideredto be experimentaland should not be instituted in patients.
Thereisnoestablishedindication for steroidsinthe managementofacute headinjury. Theyshould notbe usedinheadinjury.

Iftheintracranial pressure exceeds 25 mmHg, repeatcomputedtomographyis recommendedto ascertain expanding or new
intracranial lesions.

Hyperventilation

Hyperventilation may be useful transiently if the patient shows any obvious signs of cerebral herniation after correction of
hypoxemia or hypotension. (Signs of cerebral herniation include fixed, dilated, or asymmetric pupils and motor responses of
extensor posturingornomovementwhenanunpleasantstimulusisapplied).

When these signs are present in a comatose patient with traumatic brain injury, hyperventilation (about 20 breaths per min
for adults, 30 breaths per min for children, and 35 breaths per min for infants) may be used with arterial blood-gas analysis
guidingtherate of ventilation.
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Operative Therapy (Timing, Indications)
Asurgicallysignificantepidural hematoma, oracute subdural hematomashould be evacuated immediately upon detection.

Forsmall hemorrhagic contusions or other small intracerebral lesion: a conservative approach is generally adopted; but operation
should be considered urgentforlargeintracerebrallesions with high or mixed densityon CT scan.

Specificindications foroperationinclude:

* Clinical deterioration

* Size
>1 cmthickness extracerebral clot
>25-30mlintracerebralhematoma

* Midlineshift>5mm

* Enlargementofcontralateral ventricle ortemporalhorn

e Obliteration of basal cisterns/third ventricle

* Raisedorincreasing|CP

* Depressedskull fracture: operationis definitelyindicated onlyifitisa compound (open)fracture (not over sagittal sinus) or if
the fracture is so extensive that it causes mass effect. Closed depressed skull fractures are usually treated conservatively,
butoperation may be appropriate inselected casestoreduce mass effector correctdisfigurement.

Decompressive craniotomyisrequired when other means of controlling ICP fail.

Antiepilepticdrugs

Asingle antiepileptic drug- phenytoin/ valproic acid or carbamazepine should be started on the day of admission in allthe cases for
ashort period of 1 week to 3 months afterinjury, if norelapse of seizure activity occurs, in patients with one or more of the following
risk factors-

¢ Compounddepressedskullfracture.

* Penetratinginjuries.

e Intraparenchymalhematoma/ contusion.
e Knownc/oseizuredisorder.

* Focalneurological deficits.

* GCS=3-8.

* Lossofconsciousness >24 hours.

* Amnesia>24hours.

* |Immediate or Earlyseizure <24 hours.

e Cortical/subcortical orfrontal site of the lesion.
* Extremesofage.

* Alcoholabuse.

Inthe absence ofthe above-mentionedrisk factors, thereisnorecommendationtotreat patients with AED.
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Infection prophylaxis
* Noprophylaxisforintubation /ventilation /ICP monitoring.

* Prophylaxisforlacerationsacceptable.
* Treatmentofotherinjuries/aspirationacceptable.

In severe traumatic brain injury (TBI) patients, the incidence of infection is increased with mechanical ventilation and invasive
monitoring techniques. Infections contribute to morbidity, mortality and increased hospital length of stay. For example, as many as
70% of mechanically ventilated patients can develop pneumonia and ICP monitoring infection rates can be as high as 27%.
Infection prophylaxis for TBI can be divided into several aspects of care, including external ventricular drainage (EVD) and other ICP
monitoring devices, and prophylaxisto prevent nosocomial systemicinfection.

Analgesics & Sedatives
Adequate analgesics mandatoryfortrauma.
Sedation use by experienced personnel.

* Danger of losing airway / neurological exam. Drugs available for sedation and analgesia need to be standardized to create
guidelines

Indications and location
¢ Emergencyroom
¢ Agitation
¢ Forprocedure
% Securingairway
% Splinting, lines
* ICU
¢ Ventilation
¢ Procedures
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* NonlICUareas
+ Extreme caution because of decreased intensity of monitoring.
* Drugs - quetiapine /risperidone / haloperidol / midazolam.
Glucose Management

A strict glycemic control is not recommended, especially with intensive insulin therapy. However, blood sugar levels should not be
allowedtorise above 150 mg/dlinany patientwithtraumatic braininjury.

Deepvenousthrombosis prophylaxis

Graduated compression stockings or intermittent pneumatic compression stockings are recommended unless lower extremity
injuries preclude their usage in all the bedridden patients with severe traumatic brain injury, immediately after stabilization. Their
useshould be continued until patientsareambulatory.

Nutrition

All the patients should be started on full caloric replacement starting as early as feasible (24 hours) after Traumatic brain injury.
Patients who can be fed via the enteral route should receive EN- Total parentral nutrition should be started in patients who fail to
tolerate atleast 50% of their goal rate of entral nutrition.
The calculated energy and nutritional requirements are as follows -

e Mod-severelyinjured (ISSof25-30)-25to 30 kcal/kg/dor 120%to 140% of predicted BEE.

* SevereTBI-30total kcal/kg/d (140% of MREE).

* 1.25gofprotein/kg/d-sufficientformostinjured patients.

o 2gofprotein/kg/dappropriateforseverelyburned patients.
e Carbohydrate-<5mg/ kg/min (25 kcal/kg/d)forburn patients,and evenlessfornonburntrauma patients.

e |Vlipidintake <30% oftotal calories.
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111.D. NEUROREHABILITATION
REHABILITATION:

Rehabilitation

GOAL OF REHABILITATION

—_— Back to

Employment

Family

Community

Society

\

Rehabilitation is the combined & co-ordinated efforts of a physician supervised multi-disciplinary team in helping a diseased
person to reach maximum physical, psychological, social, vocational and educational potential, consistent with his or her
physiological oranatomicalimpairment, environmental limitations, desires and life plans.

Disability after TBI

Post-acute TBI patients who are conscious have following mixture of cognitive and physical impairment.

e Cognitive deficits

% 37.5%moderate

L 12.5%severe
* Motordeficits
30% hemiplegia/ hemiparesis
17% quadriparesis
15%incordination

37.5% extra-pyramidal features

& & & & &

90% spasticity

e Otherdeficits

& 77.5%cranial nerve paresis
& 10%neurogenicbladder

e Psychiatricillness

L 22.5%onantidepressants

% 5%onantipsychotics
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Patients who are at home after TBI have following health related problems

Locomotor activities 15
Headache 14
Decreased power and strength in limbs 9.8
Memory and information processing deficits 7.6
Visual difficulties 5.3
Speech and communication problems 4.3
Generalized pains 8.3
Anxiety features 5.2
Giddiness and loss of balance 5.5
Hearing problems 2.4
Phobias 3.8
Behavior problems 13
Epilepsy 6.5
Total number 581 100

Need forrehabilitationin Traumatic Brain Injury (TBI)

Patientswho needrehabilitation: 1.5 million / year.
Lessthan 10 integrated multidisciplinaryinpatient neuro-rehabilitation facilities in country.

Although longterm neuro rehabilitation services are available, there are not enough to provide optimum care and to all those
whoneedit.

Any patient with TBIwho has persistentand stable neurological deficit, who requires medical monitoringand has impairment
inatleasttwo keydomainsshould betransferredtoin patient neuro-rehabilitation facility.

A person with TBI should be evaluated and treated for impairments in cognition, vision speech and language, behavior,
swallowing, sensory motor system, and boweland bladderfunction.

Benefits of post-acute braininjuryrehabilitation

* Animprovementinbehaviorandeveryday activities followingrehabilitation.
* Increasedindependentliving.
* Higherrateofreturntoindependentwork, training orhome-making.

* Lowerlevelofunemployment.

Adapted from the Rocky Mountain Regional Brain Injury System to depict the continuum of care
for individuals with moderate and severe TBI

Home with Family
with Outpatient/Day
Treatment or
Home/Community
Based Services

Independent Living

Supported Living

Home Group
_ Supported Living
Emergency | Emergency [ Intensive | NeuFr)otrauri;a/ H 1 atiegnt Brain T Residential < _ _
Evaluation | | Department || Care Unit . pate Transitional Home with Family
Multi-Trauma Injury R Home Service
N Rehabilitation
Rehabilitation

Nursing Care Facility

Long Term Sub-Acute
Acute Care Rehabilitation
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Indications forreferral:

Neurosurgeon:
e Craniotomysite persistent pus discharge (may be bone flap osteomyelitis).
* Cranioplastyforpatientswho have undergone decompressive craniectomy.
& Usually3-6 monthsafterinjury.
% Mayconsiderearlyif patienthas recovered and readyto goforwork, scalpissunken,andlocal headache.
e Post-traumatic Hydrocephalus.
% Suspectwhenrecoverhalts orwhen patientstarts deteriorating afterinitial recovery.
e ChronicSubduralHematoma (CSDH).
% Suspectwhennewonsetheadache daysafterinjury.
% Newonsetneurological deficits days afterinjury.
L Suspectwhen patientstarts deteriorating afterinitial recovery.
Neurologist:
e Seizurewhileonantiepilepticdrug.
& Considercognitive side effects of AEDs before adding new drug.

e Post-traumatic headache notrespondingto NSAIDs oramitriptyline.

Rehabilitation specialist:

e Spasticity.

e Forpressuresoresnotrespondingtodressingsand positionchange.
Orthopedicsurgeon:

e Heterotopic ossificans.

e Suspectwhen painful restriction of joints with swelling.

Chest physician:

* Pneumonia.

* Venousthromboembolism.
Urologist:

* Recurrenturinarytractinfection.

e Complicationof neurogenicbladder (urinary stone, pyelonephritis).

Gasteroenterologist:

* For percutaneous endoscopic gastrostomy (PEG) if patient cannot be fed orally for many days/ or in vegetative/ minimally

consciousstate.
Psychiatrist:
e Depression.
e Psychosis.

* Substanceabuse priortoorafterinjury.
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Outcome Assessment:
* Disability RatingScale (DRS) attime of discharge from acute care.
* DRSattimeofadmissionanddischarge frominpatientrehabilitation.
e Glasgow Outcome Scale Extended at 6 months.

* Briefneuropsychological (ABICdoes notrequireatrained neuropsychologist) assessmentat 6 months.

Days Weeks Months

Years

>

\

% Each Level | center managing traumatic brain injury must have integrated multidisciplinary inpatient rehabilitation
services.

Recommendationsfor Lack of facilities: Addressingthe Gap

e Formulation of neuro-rehabilitation facilities

% Itisrecommendedto have integrated multidisciplinaryinpatient rehabilitation services for Level Il centers.

% There should be provision for inpatient rehabilitation beds, manpower, equipments, and space to provide optimum
careinproportiontoacute care.

« The rehabilitation process involves “Team efforts”. The integrated neurorehabilitation team should
consist of:

Rehabilitation Physician (Physiatrist).
Neuropsychologist.

Speech & language pathologist.
Physicaltherapist.
Occupationaltherapist.
Rehabilitation nurse.

Orthotist.

Socialworker.

E FEE E FEFEEE

Accesstoother medical specialtiesas bestavailableinthe setting.
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Tips for Care Takers

General Principles

All patients admitted to hospital should have an initial assessment, conducted by rehabilitation professionals, as soon as
possible afteradmission.

The core rehabilitation professional team should include physiatrists, other physicians with expertise/core training in neuro
rehabilitation, occupational therapists, physical therapists, speech-language pathologists, nurses, social workers, family
members anddietitians.

All team members should be trained in supported conversation to be able to interact with patients with communication
limitationssuch asaphasia.

Patient, family and caregiver education is provided both formally and informally, with consideration given to individual and
groupsettingsasappropriate.

Patients should engage intraining thatis meaningful, engaging, progressively adapted, task-specificand goal-oriented inan
efforttoenhance motorcontroland restore sensorimotorfunction.

Training should encourage the use of patients’ involved affected limb during functional tasks and be designed to simulate
partial orwhole skillsrequiredin activities of daily living (e.g. folding, buttoning, pouring, and lifting)

Therapists should provide supplementary training programs aimed at increasing the active movement and functional use of
the affected arm between therapy sessions, e.g. Graded Repetitive Arm Supplementary Program (GRASP) suitable for use
during hospitalizationandathome

The Grasp Program should include: strengthening exercises for the arm and hand (using small wrist weight, putty, hand
gripper), range of motion exercises (stretching, active exercises), and exercises thatimprove gross and fine motor skills (e.g.,
blocks)

The needforspecial equipment(e.g., wheelchairs, safety devices) should be evaluated onanindividual basis. Once provided,
patients should be reassessed, as appropriate, to determine if changes are required or equipment can be discontinued with
theaimofachieving normal unassisted function.

Spasticity and contractures can be prevented or treated by antispastic pattern positioning, range-of-motion exercises,
and/orstretching.

Joint protection strategiesshould be used duringthe early orflaccid stage of recoveryto preventor minimize pain.

Recommendations for Caretakers

Skincaretotreatorhelp prevent pressure sores

Evaluatethe person'sskindailyforpressure soresorevidence of breakdown.

Wash all open sores daily with boiled water and cover wounds with sterile guaze or clean cloths. Topical agents may be used if
woundsareinfectedorthereis pusdrainingorthe areaiswarmtotouch with signs of inflammation.

Itis important to clean wet or soiled skin immediately after urination or bowel movements. Prolonged contact with urine or
fecescan causeskin breakdown.

Considerusinga pad or pillow stuffed with cotton. The cotton can be thrown away if soiled and the pad or pillow can be reused.

Itis important to turn the person in bed every 2-3 hours (during day and night), always checking the skin for red marks that
occurwith prolongedfocal pressure.

Position support options to decrease pressure ulcers

]
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Refertospecialist forfollowing:

Local Spasticity

e BotulinumtoxintypeAinjections.
e Phenolblocksofthe musculoskeletal nerve.
e Electrical stimulation.

Generalized spasticity notrespondingto oral baclofen or patientcannottolerate oral baclofen.

* Intrathecalbaclofen.
% Reducesupperandlowerextremity spasticity.
& Improvementsinwalking performance..
Sleep and Rest

* Ensurethatpatientgetsaquietbutmonitored environmenttoensure goodsleep.

Caretopreventchoking and facilitate breathing

Personswho cannot move spontaneouslyshould lieina positionthat helps easybreathing.

Move pillows and blankets away from face (potential suffocation hazard).

Userolled blanketstoraisethe headand chestiflyingflat.

Usethesitting position forfeeding/drinking, and keep the patientuprightforan hour afterfeeding.

Ifthe patientvomits, quicklyturn onsidetoavoid aspiration/choking.

Care to prevent choking and facilitate breathing

e b

Management of Urine and Feces

* Makecertainthatthe patientis havingregularurinationand bowel movements.
e Fruitsandgrains ormost helpful forstimulating bow motility.

* Encouragedrinking waterseveraltimesa day.

* Isabgolisagoodstimulantforhavingregularbowel movements.

* UseVaselinetoassistinremovingimpactedfeces.

A temporary catheter tube may be necessary for urinary retention. If used, keep the catheter clean and free from infection.
Regularly check urine for color and smell. Dark brown urine is a sign of dehydration, and foul-smelling urine may need to further

evaluationfor possibleinfection.
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e Change patients positionregularly, avoid same positionforlongduration.

* Regularlymove his both lowerand upper extremities, avoid same position forlong.

* Mobilize hisjoints passively oractivelyas possible.

* |Ifsplintsareusedtoensurethatthereisasoftpaddingtoavoidinjuriesduetosplintitself.

* Keepasoft paddingoraseparatorinbetweenthelimbs, both upperandlower, fingers, toavoidfrictional injuries.

Soft Padding/ Separator

Spasticity
e Spasticity a common symptom, which requires intervention, especially when it interferes with functional abilities such as
mobility, positioning or hygiene, orwhenitisthe cause of deformity or pain.

Oraldrugs:

Baclofenappearstoimprove lower extremity spasticity, and itsstartingdoseis 5 mgtid to maximum dose 80 mg/ day.

Tizanidine is effective forimproving upperand lower extremity spasticity, and its starting dose 4 mgto maximum dose 36 mg/ day

Reducingthe Risk of Limb Deformity \1

Eatingand Drinking

Abraininjurycan cause both physicaland thinking difficultiesthatinterfere with the ability to swallow.

If the patient has difficulty swallowing:

* Makesurethe patientissittingupright. Supportheadif necessary.

e Encouragetotakeonesip/biteatatime.

* Helpthe patienttolowerchindowntoward chestduring swallowing.

e Trygivingliquids by spoon orstraw.

¢ Askthe patienttoswallowtwotimesforeachsip/ bite.

¢ Askthepatienttotakeabreathandholdit,thenswallowandbreathe.

* Checkbetweenswallowsandafterthe mealto make surethereisnofood leftinthe mouth.
* Offeroneitemoffoodatatime.

* Donottalkwhileordrinking

* Startwith babyfood, eg. Halwa, khichdi, banana, ganjee, etc.

* Ahelpingpersonshould remain with patienttoassurethat patienteatsand drinks safely.

* Assistpatienttosituprightfor 30to 60 minutes after eating.

* Patientswith cognitive difficulty infeeding mayrequire instruction as givento small children with modification of utensils.
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Washing and Bathing
* Dailywashingis essentialforhygiene.
e Surgicalsite needstobe washeddailyto preventinfections.
e Patientwith poorbalanceshouldsitonachairwithacutoutopeningintheseat,andabackstraptobathe.

* Watershouldbejustwarmas patients may not distinguish between hotand cold water.

Walking
e Initialwalking can beverytiring.
¢ Walkshortdistancesatfirstandallowthe persontorestoften.
* Allowhimtostandandgethis balance beforetakingany steps forward.
e Specificsit-to-standtrainingresultsinimproved abilities.

* Conventional gait training with walker or hand held assistance under supervision, with verbal and tactile cues should be
done.

* Bodyweight-supported treadmill trainingis notrequired.
* Aspecificbalance andcoordinationtraining program is effective if patient has significant balance problems.

* Aerobic exercise helps to reduce fatigue and improves social integration, physical independence, levels of spasticity and
overall mental health.

Speaking
Strategiesto help patientunderstand
* Makesureyouhavethe person’sattention before speaking.
* Saynameand makesure patientislookingatyou.
e Speakslowly.
* Trytousethesimplestwordsthatcancommunicateyour message.
* Useshortsentences. Repeatyoursentenceif necessary.
* Usepictures, gesturesand demonstrationsto help hertounderstandyourwords.

Strategiesto helpthe person with aphasiatospeakthe correct words

* Helptopractice words by namingobjectsaroundthe house.
* Encouragetousegestures.
e Asktodescribe whatanobjectlookslike orwhatitis usedfor.

* Evenif patient leaves out words in a sentence, patient may be able to communicate her message. Repeat the full sentence
backtosopersoncanhearthewordsthathe/shedidnotincludeinthesentence.

e Ifpersonisunabletosayawordthatpatientwantstosay,asktowatchandlistentoyouasyousaythe word. Thenasktorepeat
the word.

* Asktopractice wordsand phrasesthatare mostoften needed. Forexample, "l have pain.""lwantwater".
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Problemsin Speaking Clearly

e Slurredspeechsounds.
* Speaktoofast,tooslowortoosoftly.
* Thevoice mayhave aweak, strained or hoarse quality

* |fthe patientstalkstoofast,askthemtosayonewordatatime.You mayaskthe patientstotapfingersforeach wordthatthey
wanttosay. Tapping helpsto create aslow rhythm.

* [fapatienttalkstooslowly, givetimetotalk. This maybethe onlyway person can make herself understood.
* [Ifvoiceisverysoftorweak, asktotake adeepbreath beforestartingtotalk.

* Followingexercise may help persontospeakclearly: Smile Exercise, Kissing Exercise,and Tongue Exercise.

Reading

* Checkifthe patientisabletoread,comprehendandanswerwritten commands/directions /signsaccurately.

* Ascertainthat patientdoesnotcomplains of headacheordoublevisionwhenreading.

Strategiesto helpthe personwithreading and writing
* Askthepatienttoreadsingle words orshortphrasesand graduallyincreasethe number of wordsto be read.

* |Instructthe patienttotakethefingerand moveitfromonewordtothe next.
* Ifthepatienthasdoublevision, coverone eye with a patch.
* |fthepatienthasdifficulty concentrating, provide a quiet place forreading.
Writing
Observe if the patient can write his name, address, simple numbers, simple words or notes and make them practice. Relearning
isaslowprocessandwould require patience,andone stepatatimeapproach.

Thefollowing guides can increase safe participationin homemakingtasks:

* |fapatienthaspoorbalanceorusesawalker,removeallsmallfloorrugsthatcould cause hertotripandfall.

* Ifthe patient has poor balance, should perform tasks from a sitting position. ltems that the patients needs should be placed
withintheir reach. Forexample, the patient mayfold laundryordofood preparation while sitting.

* Apatientwhoisweakortireseasilyshouldtake restbreaksduringthe task.

95




RECOMMENDATIONS

l1.D. NEUROREHABILITATION

Problems with Agitationand Destructive Behavior

After brain injury, some persons easily become angry, restless or excited, or behave in a manner that is not socially acceptable. A
person may swear, yellorscream veryvigorously and be unable to control this very unpleasant behavior. The person may hit or fight,
pinchand bite, or break things forno clear reason.

* Itmaybepossibletocalmthe personsimplybytalking quietlyandinacomfortingandreassuring manner.
e Softmusiccanhelpanagitated persontorelax.

e Aquietroomandallowedtoremaininthatenvironment,awayfrom other people, untiltheybecome calm.
e Avoidbenzodiazepines(diazepam, lorazepam, etc)

* Oralrisperidone 2 mg/ day may be given only under medical supervision.

Vestibular Dysfunction is commonly overlooked, vertigo, balance problems, visual complaints (double vision, blurriness) and
nausea are possible symptoms. Vestibular rehabilitation following TBIl is needed in order to promote vestibular adaptation
andrecovery. Medicationsare generally not useful.

Techniques usedin vestibularrehabilitation.

e Gazestability exercises.

* \Vestibulo-ocularreflexgainadaptation.
e Substitution exercises.

e Habituationtechniques.

» Staticanddynamic balance and gaitexercises.

Headache-Common aftermild TBI.

If headacheissimilartothatofany primary headache disorder, treatitaccordingly.
Forchronicheadache amitriptyline 25 mgevery night may be given, onlyunder medical supervision.

New onsetofacute headache days afterinjuryrequiresahead CTscan.

Seizure and Epilepsy

If patient never had history of seizures antiepilepticdrugs (AED) are notrequired.
Ifthe patientison AED, thenitshould betaperedand stopped.
& Commonlyprescribed AED phenytoin should be tapered atthe rate of 100 mg every month.

If patient gets new seizure days afterinjury,thentreatmentissimilartothatofany new onset of seizures.

All medications only under medical supervision only.

Cognitive Rehabilitation Therapy (CRT)

Graduates with jobrequiring high level of intelligence may have severe disability due to cognitive impairment.

% Such patients should be referred for comprehensive neuropsychological assessment and cognitive retraining therapy at
special centers.

Hierarchy of CRT should address attention followed by memory then executive functions.

% A mix of restoration and compensation approaches should be used. The therapy should be systematic, structured and
repetitive accordingtothe needs of each particular patient.
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]

% Train existing Physical Medicine and Rehabilitation (PMR)/ specialists (Physiatrists) / Physical Therapist (PT)

Patients with pooreducation statusand notsodemandingjob canbe managed at home with following tasks: Recommendations forlack of humanresources

Improving Mental Speed: ¢ Trainingof healthcare personnelforacuteinpatientandlongterm care:

. . . . Manpowershould beincreasedforneurorehabilitation.
e Sortingofgrains/ beads of differentcolorsandsizes. » P

Improving Attention: (Physiotherapist)/ Occupational Therapists (OT)/ Speech and Language Pathologists (SLP) (Speech Therapists)/
* Lettercancellation/ Numbercancellation/ Cancellation of shapes. Clinical Psychologist (CP) in neurorehabilitation.
« Copywriting and Dictation. % Create newmore PMR/PT/OT/SLP/CPspecializedin neurorehabilitation.
L Modifyexisting curriculumfornew PMR/PT/OT/SLP/CPin neurorehabilitation.
Executive functions and Working Memory:
% StartpostMD/ DNBPMRfellowship programin neurorehabilitation.
* Mentalcalculation. & FocusonTBIin post-graduate education programin OT/ PT/SLP/ CP.
* Recitingpoetry. % Trainnursesto provide and supervise bedside therapy.
* Recitingarithmetictable. e Trainingof personnelforlongtermcare.
* Rememberingshoppinglist. & Traincurrently available community based workersto provide longterm care.

« Rememberingnew routes. & Identifyandtrain primary caregiverinthe family forhomecare.

. . L Telerehabilitation forassessmentand provision of home-based rehabilitation programs.
» Categorizationof householdarticles.

Recommendation of lack of awareness

* Planningforsocial events. . - e
* Awarenessamongsthealthcare providersabout utilityand knowledge of neurorehabilitation.

Visuospatial Functions: . e . . .
pat t * Governmentrequires greaterawareness of need for neurorehabilitation, lack of facilities, and value (socialand economic) of

* Copyingdrawings. neuro rehabilitationand should provide necessary infrastructure and health care providers.
« Learningrangoli. Recommendationforlack of finances
e Insurance (public/private)should coverinpatientandlongtermneurorehabilitationtreatment,and adaptive equipments.

* Comparingpictures.

* Governmentshouldsubsidize neurorehabilitation servicesand adaptive devices.

* Disability benefitsshould improve sothat persons with disability following TBl can live dignified life.
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