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ADVANCES IN NEUROREHABILITATION FOR
Disorders of Consciousness (DOC):

EVIDENCE- BASED
PRACTICES

Neurorehabilitation 1s an integral part of medical management
designed to aid in recovery from neurological injury and
compensate for any functional limitations resulting from 1it.
It continues longitudinally through acute care, post-acute care
ideally up till the community reintegration. The model of care
depends on the cause, stage of disease, premorbid status and
often a dedicated, comprehensive and multidisciplinary approach
1s required.

Disorder of consciousness (DOC) 1s a condition where
consciousness has been severely impaired due to diffuse damage
to the brain. Causes of DOC include traumatic brain injury
(TBI), hypoxic encephalopathy, metabolic encephalopathy,




cerebrovascular accidents, poisoning, CNS infection and advanced
stages of degenerative brain disorders. DOC i1s classified in Coma,
Vegetative State (VS) which is also known as Unresponsive
Wakefulness Syndrome (UWS), Minimally Conscious State
(MCS) or Emerging from MCS based on clinical evaluation.
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The aim of rehabilitation 1n persons with DOC is to provide
adequate stimulation and evidence-based multidisciplinary
rehabilitation programs to improve consciousness, avoid
preventable complications, evaluate patients’ best responses
before prognostication and introduce the family to the concept
of rehabilitation.

Recovery from DOC

Recovery of consciousness depends upon the functional re-
emergence of the brainstem’s ascending arousal network, also
known as the ascending reticular activating system, which must
provide sufficient input to the anterior forebrain meso-circuit
and frontoparietal network to depolarise neocortical neurons and
facilitate firing. Studies have shown that the metabolic activity
and functional connectivity within these networks increase as
a patient transition from coma to UWS, MCS, and ultimately
full cognitive recovery.
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Rehabilitation of persons with DOC

Rehabilitation of persons with DOC poses unique challenge
for any clinician. The focus should not be on the prognostication of
poor outcomes but on the potential for recovery of consciousness,
focusing on the ability and not on the disabilities.

Rehabilitation physician should ensure medical stability
before starting any intensive rehabilitation program. A structured
rehabilitation program will include the following.

First step 1s to 1dentify any reversible factors like medications,
septic or metabolic disturbances or malnourishment contributing
to impaired consciousness. Multiple interventions are done
in the acute/subacute phase to stimulate brain for improving
consciousness in persons with DOC.

Standard Rehabilitation Measures

Standard rehabilitation measures aim to activate undamaged
but suppressed networks responsible for consciousness. In
patients with intact neural network, optimal stimulation can be
helpful in improving patients from vegetative state to minimally
conscious state or emerge from the minimally conscious state.
It includes maintenance therapy, early mobilization, multimodal
sensory stimulation, verticality training etc.




Advanced Rehabilitation measures

There have been recent advances in the development
of technological modalities both non-invasive and invasive
that can be used 1n the treatment of patients with disorders of
consciousness. Research in to the use of technological modalities
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in the assessment and treatment of patients with a DOC 1is
expanding rapidly and demonstrates promising results. Clinical
application of these modalities 1s reasonable 1n selected patients
as long as the family members are fully informed about the
rationale, goals, risks, benefits and alternatives.

1. Auditory Stimulation & Neurologic Music Therapy

Auditory stimulation can enrich the environment to improve
arousal and awareness state in persons with DOCs and 1is
widely used. Music 1s beneficial supporting neuroplasticity
through engaging a global system of temporal, frontal, parietal,
cerebellar, and limbic brain areas involved in auditory and
language processing, emotion, attention, motor control and
memory. This 1s another low-cost intervention which can be
done bedside with trained family members.
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2. Repetitive Median Nerve Stimulation

The median nerve serves as a peripheral gateway to the
central nervous system and the sensory distribution of the hand
exhibits a large cortical representation. Within the brainstem,
the ascending reticular activating system (ARAS) maintains
wakefulness and the spino-reticular component of the median
nerve synapses with its neurons. Right or bilateral MNS promoted
the recovery of consciousness disorders regardless of their cause.
It also improved GCS scores, EEG scores, and cerebral blood
flow while decreased Disability Rating Scores and number of
days spent in ICU. Furthermore, stimulation of right MNS was
more effective than bilateral MNS 1in improving GCS scores.
This 1s a low-cost intervention and can be done bedside with
a nerve stimulator.

3. Transcutaneous Auricular Vagus Nerve Stimulation

The aftferent vagus nerve branches project into the nucleus
of the solitary tract, which is attached to the thalamus, amygdala,
forebrain and the medullary network. Certain case series have
concluded that it’s use 1s feasible and preliminarily safe and may
improve behavioural responses when applied to MCS patients.
But systematic review has not shown favourable evidence
of the efficacy of vagus nerve stimulation 1n facilitating the
recovery of consciousness in DOCs.

4. Repetitive Transcranial Magnetic Stimulation
Non-invasive Brain Stimulation can be delivered by
electrical or magnetic medium. Repetitive transcranial magnetic
stimulation (rTMS) consists of a transitory modulation of neural
excitability with an effect that depends on the stimulation
frequency. Continuous low frequency rTMS (<1Hz) reduces
cortical excitability in local stimulated regions and in correlated
areas; while, intermittent high frequency rTMS (>5Hz) obtains
the opposite effect. rTMS for the treatment of patients with
DOC has the potential to increase the CRS-R scores of some
patients. Also, it 1s a safe procedure with only transient and




not severe side effects, namely, minor dizziness, discomfort
at stimulation site, and mild headache.

S. Transcranial Direct Current Stimulation

Transcranial direct current stimulation (tDCS) 1s a non-
invasive technique used for neuromodulation. It involves
delivering weak direct current to the cerebral cortex through
electrodes, typically two, to modulate neural activity. Compared
to other methods of neural control, tDCS offers portability,
safety, low cost and ease of use.

6. Hyperbaric Oxygen Therapy

Hyperbaric oxygen therapy (HBOT) is defined as the inhalation
of 100% oxygen 1nside a hyperbaric chamber pressurized to >1
atmosphere absolute (ATA). HBOT has been demonstrated to be
neuroprotective in patients with TBI through increasing tissue
oxygenation, suppressing inflammation, inhibiting apoptosis,
decreasing intracranial pressure, and promoting neurogenesis
and angiogenesis. A cochrane review (2015) assessed the effects
of HBOT as adjunct therapy for traumatic brain injury and
reported an improvement of 2.68 points in Glassgow Coma
Scale-GCS. It 1s, therefore, possible that adding HBOT to the
standard intensive care regimen may reduce patient death and
disability.

7. Deep Brain Stimulation

Deep brain stimulation (DBS) 1s a neurosurgical procedure
that allows targeted circuit-based neuromodulation and is
commonly used for the treatment of movement disorders
such as late Parkinson disease, tremor and dystonia. Several
studies have reported regaining consciousness in TBI patients
using DBS of subcortical structures or brainstem nuclei. It is
associated with better outcomes in patients with MCS.

Pharmacological Interventions
Neurostimulants are provided with aim to enhance activity of
neurotransmitters within CNS by enhancing arousal, waketulness,
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awareness, attention, memory, mental processing speed, and/
or motor processing speed. They act by increasing the synaptic
concentration of dopamine, serotonin, and noradrenaline in
various brain regions. Amantadine administration is considered
as standard of care for traumatic DOC patients within 4-16 weeks
of injury based on randomised control trial. Other medications
like levodopa, modafinil, apomorphine, methylphenidate,
bromocriptine, amphetamine are also being used in patients
with acute DOC. Zolpidem 1s a GABA-ergic medication with
a paradoxical awakening effect in some patients with subacute-
to-chronic DOC. Evidence for efficacy of neurostimulants alone
or in combinations is inconclusive.

In addition to the conventional rehabilitation approaches
these novel rehabilitation treatments targeting specific brain
areas or networks that are known to be key in consciousness
recovery offers hope in treatment in persons with DOC. By
utilising neuroplasticity comprehensive neurorechabilitation
enhance functional outcomes and improve the quality of life
of patients and care givers.

Dr Sofia Paulson
Junior Consultant
Dept. of Physical Medicine & Rehabilitation
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JOURNAL
CLUB,; h,w

JCMR organised the 77" Journal club mecting on 18"
December, Wednesday at New CCM hall. The speaker on the
occasion was Dr. Jayakrishnan C. Menon, Assistant Professor,
Department of Endocrinology. The topic was based on an article
titled “Tirzepatide for Heart Failure with Perserved Ejection
Fraction and Obesity” Milton Packer, et.al The New England
Journal of Medicine DO1; 10.1056/NEJMo0a2410027.

The article observed that Tirzepatide led to lower risk of
a composite of death due to cardiovascular events. Dr. Geetha
Damodaran, Dr. Alphie Kavalakkatt and Dr. Vimal Vincent
participated in the discussion and expressed their views on
the topic. Dr. Dileep K. Vijayan welcomed the gathering and
Dr. P. R. Varghese delivered vote of thanks.
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Oxygen (O,)
Nitrous Oxide (N,O)

Medical Air or (Compressor Air)

Vaccum or Suction (MM HQG)

Carbon Dioxide (CO,)

Nitrogen (N,)

Nitric Oxide (NO) ag)m1QI@o6m (aloM QI d63BUI.

SOURCES OF OXYGEN
Source 1. Oxygen - Liquid Form (-150°C to -170°C)

Oxygen bulk avoceemomd) 9alcwowlen)m 80)
voRE6eMIWIeM "Vaccum Insulated Evaporator" (VIE) @pLnaio Bulk
Storage Tank. e0® System a1¥]l Gas Form-@3 @yosl (4.2 Bar) or
(60 PSI) Pressure Set 6a210® Central Distribution System @ lGelsHs
Supply ©21Q3am). N10o@)d, HeRIEHHIS af)aMIailseaBs]od
mlamoem Liquid Oxygen Ql0)am o).

Source 2. Gas Form (Oxygen)

Manifold System ai$l (4.2 BAR or (60 PSI) Pressure Set 6210 ©)
Central Distribution System @®1GEIEs Supply a21@)am). L0V
0)alOEN8H BB MVIRM ML ¢YGlG3MIANI6M AIOYAN®.

Source 3. Oxygen Generator

NN AW

P.S.A. (Pressure Swing Adsorption) System I$] 0qQilS)HOm QI0W)
Compresssor 9al@@oUila] Air Store ©210@ @R af)@OIG3MIaM
Nitrogen, Argon Carbon Dioxide ag)amlal cald®1@la] Membrane
1] Filter ©210©@ 608aV1ROM OAVAF(SO3 AWV (Sleniy)aHad
MUl QOBIGRINE VOl 6a1Q)aN).
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Dr. Obed Manuel Kuruvila General Surgery

Dr. Anju K MC Microbiology

Dr. Midhun M Orthopaedics

Dr. Anu Tresa Antony MC Pathology

Dr. Sreeja Sreenivasan Ophthalmology

Dr. Sandra Maria James Medical Oncology

Dr. Atul Ittimani Mazhavanchery Vascular Surgery

Dr. Diya Biju Neurology

Dr. Minnu Ann Raju Emergency Medicine
Dr. Antony Sebastian Emergency Medicine
Dr. Ashiklal Anillal Emergency Medicine
Dr. Anita Joy Emergency Medicine
Dr. Greeshma P D Emergency Medicine
Dr. Saritha Francis JCMR

Mrs. Nimmy Tharian Community Health Nursing
Sr. Grazia (Sisily M C) Obstetrics & Gynaecology Nursing
Mr. Nidheesh V N Hospital Administration
Mrs. Deepa Unni Hospital Administration
Mrs. Athira V Hospital Administration
Mr. Manulal K Biomedical

Mr. Amalnadh TV IT Department

Mr. Sajo Joseph K Medical College Office
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We have been thinking quite some time ago to write to you

about our deep appreciation regarding services rendered by
Jubilee Hospital and the efficient administration of the Board
of Management. Somehow, we could not write to you earlier
due to certain pre-occupations and primarily because we are
residents of Mumbiai.

Recently my wife, Smt. Janakey Iyer, brother P.N. Subramanian
Iyer and I happened to visit the Ophthalmology section of the
hospital for eye check up. The efficiency, expertise and nobility
of Dr. CV Andrews Kakkanatt of this section ably supported
by his staff are praiseworthy. They welcomed and treated us
very nicely. Dr. Andrews’ approach was very sober and he

explained everything in detail with which we were convinced.
We are grateful to him and his expert treatment and we have
been advised to visit him again to solve the eye problems.
Kudos to Dr. Andrews.

During the first week of March 2019, my wife Smt. Janakey




section of the hospital where at Dr. Manoj Ravi examined her
immediately and with his vast experience and expertise in
cardiac field, he performed stent procedure on her on the same
day because of which her life could be saved. Thereafter in
about two days time another stent procedure was also perfomed.
We are grateful to Dr. Manoj Ravi for his timely medical
intervention ably supported by his staff. Kudos to Dr. Manoj
Ravi’s expertise.

During May/June 2019 my brother, P.N. Subramanian Iyer
was having some problem in walking as he was found to be
limping and not having proper balance. He was taken to another
hospital in Thrissur but to no avail so far as his problem was
concerned. Thus having faith in Jubilee Hospital, he was taken
there and immediately on reaching there, Dr. Ramesh S. of
Neurology department attended to him and quickly diagnosed
that he 1s suffering from brain stroke because of severe blood
clot. Immediately he was operated upon and on the next day by
evening he was hale and hearty. Thus Dr. Ramesh ably supported
by his team could retrieve my brother’s brain problem. We
are grateful to Dr. Ramesh also for his timely diagnosis and
action. Kudos again to Dr. Ramesh. We are writing this letter
as a token of our appreciation to Jubilee Hospital. We also
appreciate deeply the nice treatment and hospitality rendered
to us by the Hospital, doctors and the staff.

We take this opportunity to thank the Board of Management
of the Hospital for the nicest administration in running the hospital
in that in selecting every doctor and staff, the management seems
to have outclassed even UPSC as each such selection deserves
approbation. We once again convey our deepest gratitude to
the Hospital.

Thanking you and with warm regards,

P.N. Ramanarayanan Iyer, Smt. Janakey Iyer,
P.N. Subramanian Iyer
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