Special Article

Address for correspondence:
Prof. Padmaja Durga,
Department of Anaesthesiology
and Intensive Care, Nizam’s
Institute of Medical Sciences,
Hyderabad - 500 089,
Telangana, India.

E-mail: padmajanims @yahoo.
com

Submitted: 10-Dec-2020
Revised: 30-Dec-2020
Accepted: 04-Jan-2021
Published: 20-Jan-2021

Access this article online

Website: www.ijaweb.org

DOI: 10.4103/ija.lJA_1531_20

Quick response code

Choosing Neuroanaesthesia as a career: Marching
towards new horizons

Ankur Khandelwal, Kiran Jangra', Manisha D. Katikar?, Padmaja Durga®,
G. S. Uma Maheswara Rao*

Department of Anaesthesia and Critical Care, School of Medical Sciences and Research & Sharda Hospital,
Sharda University, Greater Noida, Uttar Pradesh, *Department of Anaesthesia and Intensive Care, PGIMER,
Chandigarh, 2Balwant Institute of Neurosurgery & Intensive Trauma Care, Solapur, Maharashtra, *Department
of Anaesthesiology and Intensive Care, Nizam’s Institute of Medical Sciences, Hyderabad, Telangana,
“Department of Neuronaesthesia, National Institute of Mental Health and Neurosciences, Bengaluru,
Karnataka, India

ABSTRACT

Anaesthesiology is an ever-changing science and amongst its sub-specialities, the field of
neuroanaesthesia is making rapid strides. The fragility of the brain and spinal cord and the
multitude of complexities involved in neurosurgery and interventional neuroradiological procedures
demand dedicated training in neuroanaesthesia. With rapid advancement in other neuroscience
specialties, neuroanaesthesia too has made outstanding progress, owing to establishment of
structured training, publication of high-quality scientific research, and invention of novel medications
and monitoring modalities. The opportunities for training in India and abroad and resources to
broaden knowledge in neuroanaesthesia have increased over the last two decades. A career in

neuroanaesthesia offers a great future for budding anaesthesiologists.
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INTRODUCTION

Modern medicine has evolved tremendously
from  ‘speciality’ practice to  ‘subspeciality’
practice. Anaesthesiology too has witnessed a

similar paradigm shift. One such subspeciality of
anaesthesiology is ‘neuroanaesthesiology’ which
has progressed commensurate with its surgical
counterpart. The delicate anatomical structures,
complex physiology and variable pathology in the
central nervous system demand comprehensive
knowledge and meticulous understanding of the
subject. In addition, the complexities involved in
neurosurgery and interventional neuroradiological
procedures necessitate dedicated and rigorous
training in neuroanaesthesia. Over the last two
decades, there has been a surge in the interest for
neuroanaesthesia as a career option.!!! This, in turn,
has led to tremendous improvement in clinical
outcome of the patients. Moreover, the neurosurgeons
have started to express their satisfaction over the
contribution of neuroanaesthesiologists to the welfare

of the patients. Nevertheless, this subspeciality still
remains widely unexplored and opens the doors for
young anaesthesiologists to reconnoitre the nuances
of neuroanaesthesia. The aim of the current review
is to provide insights into the existing scenario of
neuroanaesthesia for those who are not practising
neuroanaesthesia and to provide inputs to those
students who consider taking up neuroanaesthesia as
a career.

Neuroanaesthesiologists, indeed all anaesthesiologists,
owe their gratitude to Harvey William Cushing, a

This is an open access journal, and articles are distributed under the terms of
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License,
which allows others to remix, tweak, and build upon the work non-commerecially,
as long as appropriate credit is given and the new creations are licensed under
the identical terms.

For reprints contact: WKHLRPMedknow_reprints @ wolterskluwer.com

How to cite this article: Khandelwal A, Jangra K, Katikar MD,
Durga P, Uma Maheswara Rao GS. Choosing neuroanaesthesia
as a career: Marching towards new horizons. Indian J Anaesth
2021;65:35-42.

© 2021 Indian Journal of Anaesthesia | Published by Wolters Kluwer - Medknow 35

Page no. 43



Khandelwal, et al.: Career in neuroanaesthesia

student at Massachusetts General Hospital (1894).
Cushing unfortunately, lost his patient during
induction of anaesthesia with ether and was
motivated to improve the practice of anaesthesia,
and we owe monitoring charts to him.?! Later,
Cushing became a distinguished neurosurgeon. As a
neurosurgeon, Cushing emphasised the importance
of the anaesthesiologist, stating, ‘Anaesthetisation by
an expert is absolutely essential’. Dr. S. Griffith Davis
was his full-time neuroanaesthesiologist. Cushing
stated ‘It is entirely due to [Davis’] skill that in over
three hundred cranial operations, there has been a
complete absence of calamities usually assigned to
anaesthesia.’® The interdependence of surgeon and
anaesthesiologist is more evident in neuroanaesthesia
practice than in any other speciality, especially during
the operative management of a complex neurosurgical
patient. An insightful neurosurgeon understands that
the successful outcome of a neurosurgical procedure is
a true team effort while a discerning anaesthesiologist
understands thatitis not sufficient to be just technically
proficient. It is both challenging and rewarding to
understand the nuances of neuroanaesthesia.

The scope of Neuroanaesthesia
Toastudentcontemplatingacareerinneuroanaesthesia,
the opportunities that are presented are unlimited.
The optimum management of neurologically ill
patients requires a thorough understanding of the
central nervous system (CNS) physiology and the
effect of various medications and techniques on it. The
determinants of cerebral physiology include cerebral
metabolic rate (CMR), cerebral blood flow (CBF)
and intracranial pressure (ICP). The concept of
neuroprotection, control of intracranial pressure,
and management of the tight brain are based on the
changes in these determinants.*

The neurosurgical cases may be very challenging
due to anticipated intraoperative massive blood
loss, extremes of positions,? e.g., sitting position,
handling of vital centres of the brain sudden
fluctuations in the heart rate and blood pressurel” and
challenging anaesthesia during awake neurosurgery.!®!
Over years, awake surgeries have increased several
folds with increasing indications in epilepsy surgery
and deep brain stimulation.[®!® The major challenge
during awake craniotomy is to obtain an awake yet
calm, comfortable and cooperative patient.”® [Figure 1]
Various neuroanaesthetic challenges include selection
of appropriate patient, safe use of nerve blocks,
judicious administration of sedatives and analgesics
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Figure 1: Awake Craniotomy

and facilitation of intraoperative language and motor
mapping. Presently, functional neurosurgeries are
performed to improve the quality of life and decrease
the medication and the related side effects for various
neurological conditions.

neurosurgery is associated with
Implementation  of
multidisciplinary, preoperative, intraoperative
and postoperative evidence-based intervention
protocols [Enhanced Recovery after Surgery (ERAS)
programme] is associated with significant reduction
in postoperative length of stay (LOS) and enhanced
functional recovery with comparable complication
and reoperation rates as conventional neurosurgical
perioperative care. Neuroanaesthesiologist has an
important role in ERAS.[""*?l The concept of minimally
invasive neurosurgery and keyhole techniques of
neurosurgery are increasing owing to advances in
imaging, computing and optics.!"* The lesions can be
precisely targeted using stereotaxy and neuronavigation
and special endoscopes. However, minimally invasive
neurosurgical (MIN) procedures still have potential
intra- and post-operative complications."* Same day
discharge or outpatient surgery for intracranial and
spine procedures has become possible with MIN.!
The choice of anaesthetics has an important role in the
outcome of these procedures.® Regional anaesthesia
has become popular for procedures like percutaneous
vertebroplasty.['”!

Conventionally,

long postoperative  care.

In neuroanaesthesia, the technique and choice
of drugs directly influence the outcome of the
patients. Administration of total intravenous
anaesthesia (TIVA) using target-controlled infusion
technique is emerging as a standard method to
administer safe anaesthesia in neurosurgical patients.
TIVA employs a sedative-hypnotic intravenous
anaesthetic (usually propofol due to its favourable

Indian Journal of Anaesthesia | Volume 65 | Issue 1 | January 2021

Page no. 44



Khandelwal, et al.: Career in neuroanaesthesia

pharmacokinetic profile) combined with an analgesic
agent (typically an opioid). In contrast to inhalational
agents, intravenous anaesthetic agents facilitate
intraoperative brain relaxation secondary to reduction
in CBF and ICP without altering flow—metabolism
coupling. TIVA also facilitates intraoperative evoked
potentials monitoring which is otherwise susceptible
to volatile anaesthetic agents.'®'¥) TIVA is also
associated withbetterrecovery profileand reduced risk
of postoperative nausea and vomiting as compared to
inhalational anaesthetic agents.?®! Dexmedetomidine
is being increasingly used for awake craniotomies,
with or without propofol, benzodiazepines and/or
opioids; the primary benefits of dexmedetomidine
are that it causes conscious sedation without
respiratory depression, and does not interfere with
electrocorticography. The advanced neuromonitoring
helps in protecting the neural tissue by detecting
the harmful physiological events and guiding us in
timely management of complications. The monitoring
includes ICP (invasive, e.g., intraventricular or
intraparenchymal/non-invasive,e.g.,opticnervesheath
diameter, pupillometry, etc.), cerebral oxygenation
(jugular venous oximetry, brain tissue oxygenation,
near infrared oximetry), cerebral metabolism
(microdialysis), CBF (direct/indirect, e.g., transcranial
Doppler), and neurophysiology (spontaneous and
evoked potentials). Intraoperative neuromonitoring
(IONM) has now become the standard of care in
neurosurgeries.”! [Figure 2] Transcranial motor
evoked potentials (TcMEPs) and somatosensory evoked
potentials (SSEP) effectively monitor the integrity
of the motor and sensory pathway respectively
during spine surgery.”” Likewise, intraoperative
brain mapping (cortical and subcortical mapping)
is an essential tool for neurosurgical procedures
that involve lesions near functional or ‘eloquent’
cortex. Transcranial doppler (TCD), near infrared
spectroscopy (NIRS), electroencephalography (EEG)
and SSEP are wused frequently to monitor
intraoperative cerebral ischaemia particularly during
carotid endarterectomy.®® Intraoperative EEG and
bispectral index (BIS) monitoring effectively guide
the induction of burst suppression particularly
during clipping of cerebral aneurysms.?* Alternatives
to invasive ICP monitoring are being explored these
days. One technique that seems to be promising is
optic nerve sheath diameter (ONSD).[?52% It has been
used in TBI as a substitute for ICP monitoring. The
neuroanaesthesiologist has an important role in the
monitoring and management of these challenging
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Figure 2: Intraoperative Neuromonitoring. Picture Courtesy AIIMS,
PGIMER, SCTIMST

conditions. Advances such as intraoperative MRI
have additional challenges right from avoidance of
ferromagnetic substances to appropriate maintenance
of anaesthesia.

Training in neuroanaesthesia

There is a common belief that three years of rigorous
post-graduation training in anaesthesiology involves
training in advanced neuroanaesthesiology as well.
Traditionally, postgraduate students in anaesthesia
used to be trained in neuroanaesthesia for 1-3
months by rotation. Institutions where neurosciences
departments did not exist used to send their
students to centres with these facilities. However,
post-graduation provides only a broad clinical
orientation in neuroanaesthesia and it takes one step
further to obtain the skills, knowledge and experience
related to the sub-speciality of neuroanaesthesia. Sri
Chitra Tirunal Institute for Medical Sciences and
Technology (SCTIMST), Thiruvananthapuram was the
first institute to start a one-year Postdoctoral Certificate
Course (PDCC) in Cardiac and Neuroanaesthesia
back in the early 1980s. In 1990s, many institutions
started one-year training in neuroanaesthesia under
the title of Postdoctoral Certificate Course (PDCC) in
Neuroanaesthesia or Postdoctoral Fellowship (PDE
PDAF) in Neuroanaesthesia. All India Institute of
Medical Sciences (AIIMS) New Delhi was the first
institution to start a Doctor of Medicine (DM) course
in Neuroanaesthesia in 2002. This was followed by
a few more institutions starting a similar course. In
2015, National Board of Examinations approved a
two year Diplomate of National Board course (DNB)
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in Neuroanaesthesia and later in 2018, a three
year course, which is being currently run in a few
institutions in the country [Table 1]. Various national
and international neuroanaesthesia and neurocritical
care societies are working actively for the growth and
advancement of this speciality [Table 2].

Though there is no regulatory board to design a
standard curriculum of Neuroanaesthesia, all the
institutes which run the Neuroanaesthesia course
follow a more or less similar pattern of training. The
training programme covers good hands-on clinical
work, academic training and teaching in research
methodology. Training in neuroanaesthesia starts
with obtaining knowledge in basic neuroscience like
cerebral and spinal cord anatomy, autonomic nervous
system, neurophysiology, neural mechanisms of
anaesthetics, neurotoxicity of general anaesthetics,
neurobiology of acute and chronic pain, principles
of neuroprotection, cognitive neuroscience, etc., In
addition to training in management of neurosurgical,
neurotrauma and neurocritical care patients, special
emphasis is given on learning the art of intraoperative
multimodal neuromonitoring (e.g., EEG, SSEP
TcMEP, ICP, NIRS, TCD, etc.), interpretation of
neuroradiological scans and thrombolysing in acute
ischaemic stroke (AIS). A substantial duration of
training also involves engagement in research and
publications. Once the candidate gets through
the course, he should be able to provide clinical
anaesthesia care to all neurosurgical patients, provide
critical care to patients admitted to neurocritical care
units, should be able to teach neuroanaesthesia and
carry out neuroscience research. The use of advanced
neuro-simulation training for critical incident
scenarios should also contribute tremendously to
teaching in neuroanaesthesia. Given the limited
number of patients neuroanaesthesia trainees get
to work with during early training, and the case
scenarios that they would encounter during the
training period, simulation-based training becomes
more of a necessity than just a supplement to
neuroanaesthesia.””” Unfortunately in India right
now there are few centres that offer this kind of
training.[*®

The Emergency Neurological Life Support (ENLS)
course is designed by Neurocritical Care Society
to help healthcare professionals improve patient
care and outcomes during the critical first hours
of a patient’s neurological emergency.*” ENLS
demonstrates a collaborative, multi-disciplinary
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Table 1: Institutions and Hospitals in India providing

Neuroanaesthesia Courses

Institute

AlIMS, New Delhi

AlIMS, Bhubaneshwar

AlIMS, Rishikesh

AIIMS, Bhopal

PGIMER, Chandigarh

NIMHANS, Bangalore

SCTIMST, Trivandrum

JIPMER, Puducherry

CMC, Vellore

Medanta - The Medicity, Gurgaon

Paras Hospitals, Gurgaon

Indraprastha Apollo Hospitals, New Delhi
GIPMER, New Delhi

SKIMS, Srinagar

Global Hospitals and Health City, Chennai
Apollo Hospital, Telangana

Institute of Neurosciences, Kolkata

P.D. Hinduja National Hospital and Medical
Research Centre, Mumbai

KokilabenDhirubhai Ambani Hospital and
Medical Research Institute, Mumbai

Sahyadri Super Speciality Hospital, Pune
SGPGIMS, Lucknow

IMS, BHU, Varanasi

AlIMS, Rishikesh

SCTIMST, Trivandrum

NIMHANS, Bangalore

NIMS, Hyderabad

CMC, Vellore

KokilabenDhirubhai Ambani Hospital and
Medical Research Institute, Mumbai
Jaslok Hospital, Mumbai

KIMS, Secunderabad

Institute of Neurosciences, Kolkata

Max Superspeciality Hospital, Saket, New Delhi
Yashoda Hospitals, Hyderabad

Artemis Hospital, Gurgaon

Max Superspeciality Hospital, Dehradun
Rahman Hospitals Pvt. Ltd., Guwahati
FMRI, Gurgaon

Vadodara Hospital

MUHS PDF KEM Hospital, Mumbai

AIIMS: All India Institute of Medical Sciences; PGIMER: Postgraduate
Institute of Medical Education & Research; NIMHANS: National Institute of
Mental Health and Neurosciences; SCTIMST: Sree Chitra Tirunal Institute

for Medical Sciences and Technology; JIPMER: Jawaharlal Institute of
Postgraduate Medical Education & Research; CMC: Christian Medical
College; GIPMER: Govind Ballabh Pant Institute of Postgraduate Medical
Education and Research; SKIMS: Sher-I-Kashmir Institute of Medical
Sciences; SGPGIMS: Sanjay Gandhi Post Graduate Institute of Medical
Sciences; IMS, BHU: Institute of Medical Sciences, Banaras Hindu University;
NIMS: Nizam’s Institute of Medical Sciences; KIMS: Krishna Institute of
Medical Sciences; FMRI: Fortis Memorial Research Institute; ISNACC: Indian
Society of Neuroanaesthesiology and Critical Care. (Disclaimer: This list is not
comprehensive, some centres may have been added to the list)

Courses
DM (3 years)

DNB (3 years)

PDAF (2 years)
PDCC/PDF
(1 year)

PDF (1 year,
ISNACC
affiliated)

approach and provides a consistent set of protocols,
practical checklists, decision points and suggested
communication to use during patient management.
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ENLS courses are being conducted in India more or
less regularly once a year for the past four years.

Practice opportunities - Operating room and

beyond

The opportunities for the neuroanaesthesiologists are
diversifying with advancements in neurosciences.
Neuroanaesthesiologists have evolved as perioperative
physicians and neuroanaesthesia services have
extended tremendously beyond the operating
rooms [Figure 3]. With increasing neuroradiological
interventions both in government and private
sectors, neuroanaesthesiologists are required round
the clock for safe and smooth conduction of such
procedures under monitored anaesthesia care or
general anaesthesia. Such interventions may be
either diagnostic or therapeutic. An appreciation of
the underlying pathology and multisystem effects
of each disease is needed. At the same time, the
hazards of remote site anaesthesia and ionising
radiation need immense consideration.*” Commonly
performed complex therapeutic procedures include
coiling of intracranial aneurysms, embolisation of
arteriovenous malformations and vascular tumours,
carotid artery stenting in carotid stenosis, mechanical
thrombectomy in acute ischaemic stroke (AIS), etc.
Anaesthesia for occlusion of Vein of Galen aneurysmal
malformation (VAGM) in a neonate or infant is as
challenging as any other complex neurosurgical
procedure.’! Many neuroanaesthesiologists are

Neurosurgical
Theatre

Preanaesthetic
Clinic

Neurocritical Care

G
o

Remote Location

(CT/MRUSRS) Neuroanaesthesiologist

{

Emergency
department &
Wards

Neuroradiological
suite

Figure 3: Domains of Neuroanaesthesia

Table 2: National and International Neuroanaesthesia and

Neurocritical Care Societies
INTERNATIONAL

NATIONAL

Indian Society of
Neuroanaesthesiology
and Critical Care
(ISNACC) Neuro Anaesthesia & Critical Care Society
Neurocritical Care of Great Britain and Ireland (NACCS)
Society of India (NCSI) Asian Society of Neuroanesthesia and
Society of Neurocritical Critical Care (ASNACC)

Care (SNCC - INDIA)  Neurocritical Care Society (NCS)

Society for Neuroscience in
Anesthesiology and Critical Care
(SNACC)

Indian Journal of Anaesthesia | Volume 65 | Issue 1 | January 2021

actively involved in thrombolysis for AIS in various
centres. Recent developments such as mechanical
thrombectomy in the management of AIS have the
potential to significantly increase service delivery
requirements in the future.

Neurocritical care has become an integral service of
the neuroanaesthesiologists.’? Many neurological
insults such as meningitis, encephalitis, Guillain-Barré
syndrome, myasthenia gravis, head and spine
injury are being managed by neurointensivists in
collaboration with other neuroscience disciplines.
Multi-modal neuromonitoring is also integrated into
the intraoperative and critical care unit practice of
neuroanaesthesia. The advances in neuroimaging have
also greatly enhanced the understanding and practice
of neuroanaesthesia.

Neurotrauma forms a significant proportion of
neuroanaesthetic work. Excellent active prehospital
management by trained paramedics has converted
the ‘golden hour’ of trauma into ‘platinum minutes’.**
However, large areas of the country, especially the rural
areas do not have advanced care for head trauma. Head
injury being one of the leading causes of death in young
population, practice of neurotrauma care in these areas
will fulfil our social responsibility. Surgical intervention
and critical care management of traumatic brain injury
in the presence of a trained neuroanaesthesiologist is
likely to influence the clinical outcome of these cases.

Many institutions and hospitals currently lack the
neuroscience units dedicated to the management of
neurologically injured patients. Neuroanaesthesia
and neurocritical care services are mainly confined
to neuroscience units, which are primarily based in
institutions or specialised centres. We are witnessing
a gradual paradigm shift in the neurosurgical practice.
What has been considered the domain of institutional
practice restricted to big cities has moved to private
practice and to the semi-urban areas. The increasing
availability of neuroimaging techniques and operating
facilities for neurosurgeons has enhanced the scope
and demand of neuroanaesthesiologists as private
practitioners in tier two cities. In India, there is still
a paucity of adequately trained human resources
in the field of neuroscience. The opportunities to
broaden career and knowledge in neuroanaesthesia
for anaesthesiologists have increased over the last
20 years. Regular programmed activities (conferences,
workshops, CMEs) within this field are organised at
national and international levels.
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RESEARCH OPPORTUNITIES IN
NEUROANAESTHESIA

Although the brain is the most critical organ and
principle target of anaesthetic action, ironically, it
is still the least understood and most difficult to
monitor. However, it is in this irony that lies great
research opportunity. High-quality research work
helps in improving the patient’s care. Multicentric
and interdisciplinary research collaborations have
shown significant progress. There is also a huge scope
for translational studies to corroborate basic science
research and clinical research. Clinical research
helps in understanding whether experimental studies
reflect the same results in the clinical scenarios also
and whether the concerned intervention can be
implemented in clinical practice or not. Different
research funding agencies extend their support both
for clinical and laboratory research particularly,
involving molecular biology. Neuroanaesthesiology is
a great speciality for those who wish to incorporate the
latest advances in biomedical engineering into their
research and development of new tools for monitoring
the brain. There are several potential areas for research
and the opportunities for bench to bedside research
are vast. Some research questions that can be explored
are listed in Table 3. The publication of landmark trials
and high-quality studies over the last few decades
from across the world has changed the practice
of neuroanaesthesia and neurocritical care from
experience and eminence-based to evidence-based
practice.

Table 3: Potential areas for research

Potential areas for research
Practical strategies for prevention of secondary brain injury
Simpler and reliable monitoring of the cerebral injury
Techniques of limiting the injury mediated by inflammation and
apoptosis
Inflammatory, necrotic and apoptotic pathways in brain injury
Neuronal preconditioning

Non-invasive monitoring methods that can be used to screen
patients for elevated ICP

Noninvasive Brain Physiology Monitoring
Monitoring of cerebral autoregulation
Cerebral Microdialysis

Biomarkers in cerebral injury

Delayed cerebral ischemic injury following subarachnoid
haemorrhage
Cerebral tissue oxygen monitoring in patients with acute brain
injury
Multimodal Invasive Monitoring in Acute Traumatic Brain Injury
Prophylaxis for venous thrombo-embolism in neurocritical care
Informatics for neurocritical care

ICP-Intracranial pressure
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Contribution of Neuroanaesthesia research to the
neuroscience literature

Neuroanaesthesiologists have contributed significantly
for the overall growth and progression of neuroscience.
Some of these include studying the effect of anaesthetic
exposure on neurodevelopmental outcomes in infants
and children®); choice of anaesthetics affecting
outcome after mechanical thrombectomy in acute
ischaemic stroke,>3¢ understanding the influence of
anaesthesia on neurocognitive outcomes in elderly
patients,P”l evaluating the impact of therapeutic
hypothermia after cardiac arrest,*® application of
anaesthetics for refractory and super-refractory
status epilepticus®® and refractory intracranial
hypertension.”

A few landmark researches are mentioned here.
A large prospective, multicentric trial, ‘Intraoperative
Hypothermia for Aneurysm Surgery Trial (IHAST),
concluded that intraoperative hypothermia did not
improve the outcome in patients with good-grade
subarachnoid haemorrhage.*!! These findings were in
contrast to the experimental (animal) studies showing
benefits of hypothermia in the acutely insulted
brain.*?

Over the past several years, there is a concern raised
from animal studies regarding neuroapoptosis and
neurodegenerative changes caused by the use of
sedatives and hypnotics in the developing mammalian
brain.*'#¥l There are a few large clinical studies; one
of those is GAS Study (General anaesthesia vs. Spinal
anaesthesia) where 722 infants with postconceptional
age <60 weeks were enrolled in 28 centres.[*¥! The
authors did not find altered neurodevelopmental
outcome in the children who were subjected to
general anaesthesia at the age of five years compared
with those who were subjected to awake-regional
anaesthesia. This clinical trial was consistent with the
results of two other recent human studies, Pediatric
Anesthesia Neurodevelopment Assessment (PANDA)
and Mayo Anesthesia Safety in Kids (MASK),
providing strong evidence that a short exposure to
general anaesthesia at a young age does not result
in detectable alterations in neurodevelopmental
outcome.[#540!

The research in basic sciences also helps us in
understanding the effect of anaesthesia on the
disease course of the patients. There is an upcoming
debate on effect of anaesthetic agents on cancer
progression.*” Exact answer is still awaited for the
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best anaesthetic agent in malignancies. A study
conducted by Hurmath et al. found that sevoflurane
and thiopentone can inhibit the tumour cells
migration in glial cell line.™*®

FUTURE OF NEUROANAESTHESIOLOGY

As the neurosurgical procedures are becoming less
and less invasive, anaesthesiologists must adapt their
anaesthetic techniques to suit the procedures. Emphasis
will be more on efficient monitoring. They will have a
major role to play in the diagnostic procedures, not only
providing anaesthetic services for these procedures, but
also providing monitoring and resuscitative services
during these procedures. Anaesthesiologists will play
a major role in the neurointensive care units. They will
play the role of a physician in the intensive care units.
Their contribution to research will find answers to the
pathomechanisms of some of the disease processes in
neurosciences.

CONCLUSION

The scope for neuroanaesthesiology is rapidly
expanding. The advances in our understanding
of neurophysiology, pharmacology, pathology and
molecular processes that underlie the nervous system’s
response to injury and ischaemia drive the process of
anaesthesia for neurosurgical procedures. Advances
in neuroprotective and neuromonitoring techniques
have made it possible to target anaesthetic-related
specific  patient The
sub-speciality of neuroanaesthesia and critical care is
making huge strides and marching towards a brighter
future. Many academic institutions and private
hospitals have now started creating specialised posts
for neuroanaesthesiologists and neurointensivists.
The structured neuroanaesthesia and neurocritical
care training programs have expanded to meet the
increasing need for anaesthesiologists to pursue a
career in neuroanaesthesia. The future is promising
for neuroanaesthesiologists, as clinicians contributing
to the better outcomes of the neurological patients and
as researchers finding solutions for the problems faced
by the field of neurosciences at present.

interventions to needs.
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