ANAESTHESIA IN 2050!!! - HOW DO I VISUALISE???
A very fascinating topic to write about, yet a challenging one, as ‘Nobody can see into future &
nobody knows what it beholds’. As an enthusiastic medico, I had chosen Anaesthesiology for my
postgraduation with lot of apprehensions in my mind. Some of the seniors discouraged my choiceAnaesthesiology is an ‘unglamorous branch’, ‘behind the screen branch’, ‘no patient contact but
risky speciality’ & so on were the refrains.
Within few months after stepping into this mesmerizing world of anaesthesiology, I realised that
most of these opinions were prejudiced. Not only is the field extremely satisfying to train in, but it
also gave me a sense of satisfaction and authority in the medical field, as I could practically apply
my knowledge of Anatomy, Biochemistry, Physiology, Pharmacology, Medicine, Obstetrics,
Paediatrics, etc., in routine patient care, like no other speciality would do. And I keep improving
myself- infinity is the limit. Not for nothing that the Indian Society of Anaesthesiologists currently
has nearly 30,000 members!
What We are?: As we sedate a patient under anaesthesia using drugs that work like magic, we
observe all the physiological changes happening on the monitor-the monitor negotiating things
between the anaesthetist & the patient. A unique feature of anaesthesiology is that, we have the
privilege of dealing with wide spectrum of age groups, starting from a premature newborn to a
geriatric patient. We are proud of not just WTG Morton and Virginia Apgar of olden era, remember
Dr Richard Harris, the Adelaide anaesthetist, who used his skills as an anaesthesia specialist and had
a major role in rescuing the young Thai footballers from caves!
In a study conducted by National Institute of Medicine, it was found that anaesthesiologists are the
only physician speciality to significantly reduce patient mortality by 50%. This has been possible
because we have transformed from solo ‘background’ anaesthetists to multi-tasking perioperative
physicians, managing perioperative complications timely & effectively.
What I foresee 30 years from now? : Anaesthesiology is a technology driven speciality. I can see
greater changes here and we as the care givers will also be forced to be active participants. There
would be lot of interplay of technology, patient factors, health care economics and legal
responsibilities.
Patient Factors: The future population data will be completely digitalised & standardized, with the
patients having full electronic access to their health records. There is expected to be great increase
in the number of old age patients and appearance of new diseases and we as anaesthesiologists
would be active participants in the care of this population group.
I foresee advent and routine use of Tele-consultation, to supplement the physical preanaesthetic
evaluation. Internet of Things (IoT) and Virtual reality would allow this to happen. In fact, there
could be active interaction with the laboratories, radiology suites, etc., allowing for a very effective
patient assessment. The smart phones and cloud networking would also allow for patients to
interact with anaesthesiologists and real time patient physiological parameters to be noted and
also analysed.
Hospital Set Up: I foresee all hospitals to be turned into SMART hospitals. They will have Capacity
Command centres (using digitalisation and IoT) wherein admission to emergency suite and
navigation through operating suites, ICUs and discharge would allow for optimum utilisation of
human resources and also allow for better care. Similar system would work within the operating
suites, where we can view and monitor multiple rooms simultaneously, with simultaneous real-time
data collection and transfer and analysis, thus decreasing the workload of the doctors.

Internet of Things (IoT) consists of all medical devices, patient monitoring tools, wearable devices
& other sensors that can send signals to other devices via the internet. It forms the foundation of
SMART hospitals. The android based IoT network architecture will keep the anaesthesiologist
always connected with the physiological & biochemical parameters of the patient, generating
actionable insights for chronic disease & acute pain management & ICU patient care. Through IoT,
doctors can use real time location services & track the devices, that are out of sight areas within the
OT. It also helps in remote health monitoring, where devices fitted with sensors notify the
concerned healthcare providers when there is any change in vital functions of the patient.

Robotic anaesthesia- a recent innovation in which a robotic device controlled by the
anaesthesiologist will perform procedures like intubation, obtaining central venous access, Robotic
resuscitation (at remote areas) etc., to minimize the complications and increase the success rates.
Safety of the patient is the first consideration in our practice and would be so in 2050 still.
Anaesthesiology was the first speciality to have devised a guiding body for patient safety-the
Anaesthesia Safety Foundation (APSF). The World Health Organization followed later, with Surgical
Safety List and the Safe Surgery Saves Lives drive; in fact the World Federation of Societies of
Anaesthesiologists (WFSA) has propagated the motto- ‘Safe Anaesthesia Saves Lives’.
Of course, automated anaesthetic workstations and monitors with closed loop feedback, target
controlled infusions, will be the order of the day. However, human errors still occur and endeavour
is for induction of artificial intelligence concept to devices. Multiple algorithms are created and
imbibed into the devices using the IoT and Artificial Intelligence (AI) technology so that the
machine would also analyse and give input on patient management, with its own cognition. An AI
based videolaryngoscope guided intubation in manikins has been described wherein the AI was
able to create 80% success rate for intubation [journal Prehospital Emergency Care-Volume 20, 2016: Issue 5].
Us the Anaesthesiologists: Over the past decade, smart phones have radically changed our
lifestyles and now we have reached a stage where it is impossible to even imagine our lives without
them. Real time patient parameters would be order of the day in 2050, accessed anytime and from
anywhere in the world. I expect ultrasound technology would be as ubiquitous as the anaesthesia
workstation and monitors in the OR, as we would be using it for regional anaesthesia, lung and
airway assessment, gastric assessment, cardiac assessment and these would be pocket sized and
/or part of our smart phones, with networking with cloud storage. USG would also help in assessing
raised ICP based on optic nerve sheath diameter. Hand held pupillometry would be an addition to
our armamentarium to assess the depth of sedation and analgesia in ICUs for assessing weaning
and readiness for securing invasive lines. Sensor guided spinal and epidural needles might be
available by then, which will give signals as we enter into the spinal & epidural spaces or on
reaching near a nerve(blocks) , making regional anaesthesia more productive. Overall, the patient
management will become more streamlined, safer and efficient.

3D printing technology looks like a gamechanger. Its applications include- Inanimate printing where
we can, for example print the airway based on CT images of the patient himself, exactly as per the
anatomy and assess the difficulties in management before hand, pre-plan the on-table
management and thus, avoiding terrifying on-table experiences. The anatomy of the airway, the
spine and the other areas crucial for patient management can all be printed and assessed for actual
difficulty, teaching and training. 3D print of the airway allowed for successful management of a 6
year old child with alveolar proteinosis where surgeon and anaesthetist practiced the airway
management previous day [BJA, 115 (4): 616-20 (2015)]. In another instance, an infant was managed with
a 3D printed tracheal splint for tracheobronchomalacia successfully. 3D printing of the drugs is
another advance and these are expected to be the normal pharmacy norms in 2050.

Novel drug delivery systems like Polymeric delivery, Transdermal delivery, Nano particle delivery,
Multiphasic liposomal delivery, etc – improve the drug potency, control drug release to give a
sustained therapeutic effect, provide greater safety margin by targeting the drug specifically to the
desired tissue. Ofcourse, I foresee possibly innovative formulations wherein the drug
pharmacokinetics and pharmacodynamics would be more favourable to patient and allow for early
recovery. Ideal intravenous anaesthetic, inhalational agent and ideal muscle relaxant would be
probably available by then. The anaesthetic gases producing green house effect i.e. Desflurane and
Nitrous oxide (also Ozone depleter) would have been replaced by a more economical and safer
anaesthetic.
Pharmacogenomics allows for formulation of the right drug with the right dose based on an
individual’s DNA profiling & this would help in the practice of Precision Medicine. Each patient
would have his gene profile mapped and this would be referred to when drugs including
anaesthetic drugs are administered. In fact, one of the recent publications cites the role of one
specific gene sequence affecting the action of rocuronium. Our current concerns on opiod abuse
and adverse drug reactions (ADRs) are also expected to be addressed by this concept.
Resident Training: I expect all training to be based on Virtual Reality/Augmented Reality with all
scenarios and algorithms preloaded. This will definitely promote better patient outcomes and
quality of the residents would also reach greater levels.
Practice of Anaesthesia:
Protocol based practice of anaesthesia-including mandatory use of technology, that standardizes
care to minimize surgical stress response & post-operative pain, reducing complications, decreasing
length of hospital stay will supplement and add to Enhanced Recovery After Surgery(ERAS)
principle. Peri-operative Surgical Home (PSH)- where anaesthesiologist will have a major role in
patient care during the entire perioperative period is likely to be the order of the day in 2050.

Cost of patient care is likely to go up with all the improvements in the field; whether this reflects as
an increase in professional fees to anaesthesiologists is surely a matter of debate, better left to the
future; we demand honorable financial incentives; the exact role of the governments and the
insurance companies would decide that. Medicolegal demands and risks are also likely to go up and
there are more chances of mishaps due to excessive use of technology.
Ageing Anaesthesiologists- This is a very likely scenario- as life expectancy increases, the number of
aged and ageing anaesthesiologists increases. I foresee some rearrangement in practice system,
with probable changes in hierarchy.
Gender and the speciality: I also see a change at the top and throughout the hierarchy with
maximum number of female specialists in the field. This has been a universal phenomenon with
young professionals choosing anaesthesia as the first choice speciality for training. Is it good for the
field? - Yes, I feel so.
Problems in 2050?: Though the advancement in technology looks very appealing, new set of
dangers that might be encountered like tampering/hacking of medical devices, patient data privacy
issues, increased exposure to radiation, costlier equipments & their maintenance, need to train
residents with respect to both hardware & software technology, more devices meaning greater
contamination/sterilization issues, problems with wireless network & cyber security and software
updates, physicians becoming increasingly reliant on computer decision-support and so on. As the
famous quote says 'Technology is a useful servant but a dangerous master', will Anaesthesiologist
become the slave of devices with AI dominating the native grey matter?? , a dreadful question-the
answer for which will be unfolded in the future!!
A knife can be used to cut an apple and the same knife can also be used to kill a person. It’s all
about how we use it. Similarly, it is our responsibility to use the technological advancements
emphatically to hone our existing skills, passionately build upon them, embracing the newer ones
with enthusiasm & traverse the coming age of superhuman ability with positive hopes.
We do know some but not all, as to what the next 3 decades beholds, but let us step forward with
grit anchored in confidence and optimistic motto,
‘Safe Anaesthesia, Safe Surgery & Safe Patient’
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