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studies are thus screened. A few workshops on the current techniques have
been conducted in Bombay, Madras and Delhi.

With regard to US scanning for obstetrics and gynaecology, the field is
equally divided between radiologists and obstetricians. Training in this area
needs careful planning. Although radiologists and not obstetricians are being
trained in hospitals and universities as part of their postgraduate courses,
gynaecologists and obstetricians in private practice are acquiring US units and
have started their own consultancies. Besides imaging the foetus on the screen
they are using the technique for amniocentesis and also for sex determination.
This latter practice needs to be curbed, but this can only be done by obstetri-
cians themselves. No amount of appeals nor legislation can change the deep
socio-cultural need felt by Indians for male heirs. Only professional and peer
pressure can be used to ensure that US scanning of the pelvis and the abdomen
is left to trained radiologists, sonologists or imagologists, to be used for the
specific benefit of patients.

Imaging of the liver, gall bladder, pancreas, retroperitoneum, kidneys,
urinary bladder, prostate, the major blood vessels and paediatric neurosono-
graphy have rightly become the domains of radiologists and they are being
trained for this. However, there is a need to conduct more specific short-term
courses in these fields and this should be taken up by the larger centres as part
of their Continuing Medical Education programmes. The use of US during
operative procedures has not yet gained much ground in India but is likely to
do so in the future.

The availability of this non-invasive, non-ionic, soft tissue imaging modality
has proved to be a boon for patients, but has posed a problem in the develop-
ment of radiologists' careers. Previously, all students of radiology were using
one imaging modality, i.e. X-rays, for the entire body, and on completion of
training were recognized as radiologists. The question now raised is whether
they should be trained as 'technique-specialists', imaging all organs by a single
technique (e.g. sonologists), or 'organ-specialists', using all techniques for a
single organ (e.g. neuro-radiologists or cardiac radiologists). The obvious
answer is that there should be a judicious mix of training in the early years for
first degree specialization, i.e. the M.D. Later training at the D.M.level should
fit the prevalent requirements for organ- or technique-specialists.

Rapid developments in science and technology have made it clear that in the
next decade most young imagologists will be using percutaneous interventional
techniques guided by ultrasound, whether as 'organ-specialists' or 'technique-
specialists'. In fact, it is likely that the US scan will soon be to the imagologist
what the stethoscope is to the physician today. The equipment will be
miniaturized, amplified and digitized, to be carried in the pocket on a ward round.

Monitoring in Anaesthesia and Surgery

,

Anaesthesia has come a long way since the first anaesthesia-related death
occurred in 1848 after chloroform was administered to a 15-year-old girl for
removal of her toenail. Dr John Snow suggested that the direct action of
chloroform on the heart was the cause of her death.' Today, more complicated
surgery is being performed on sicker patients with a better outcome. However,
in spite of great improvements in the techniques of anaesthesia and quality of
anaesthesiologists, anaesthesia-related deaths are not uncommon. The only
way to prevent such catastrophes during anaesthesia and surgery is 'eternal
vigilance', supported by the use of modem technology for monitoring vital
functions.
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Anaesthesia being a totally reversible process should not lead to a loss of life.
The basic function of an anaesthesiologist must therefore be the safety of the
patient. This is achieved by observing the effects of anaesthetic drugs on vital
functions intraoperatively as well as postoperatively until the patient recovers
fully.

An analysis of medical claims from insurance files has revealed that
anaesthesia-related complications such as inadequate ventilation, difficult
endotracheal intubation, oesophageal intubation, accidental extubation,
ventilator disconnection and drug overdose are quite frequent.i-' Most deaths
primarily attributable to anaesthesia are thought to be preventable and they
generally involve human error. 4 Hence elimination of anaesthetic mishaps
becomes extremely important.

Most hospitals in India do not have sufficient funds for equipment because
priority is given to more important areas such as public health, nutrition and
population control. It is, therefore, necessary to adopt cost-effective
technologies to monitor the vital functions of thebody, Monitoring equipment
in most operation theatres in India include a blood pressure monitor and, in some
better equipped hospitals, a cardioscope. For most operative procedures in
otherwise healthy individuals, this may appear to be satisfactory. But monitoring
has to be need-based and critically ill patients may have different requirements.

Swan-Ganz catheterization has become common in operation theatres and
intensive care units in Western countries. Osmometry may be an ideal supple-
ment to serum electrolyte monitoring for patients requiring large volumes of
fluid and blood. However, the most important causes of morbidity are related
to ventilatory functions for which there is no direct monitoring equipment in
most countries of the world. The newer generation of anaesthetic machines and
ventilators now have alarms for disconnection, high pressure inspired oxygen
concentration, and delivered tidal volume. These have added a new dimension
of safety to the control of ventilation (although inspired oxygen concentration
conveys little information about the presence or status of tissue oxygenation).

Oximetry is based on spectrophotometry using the difference in absorption
spectra of oxyhaemoglobin/reduced haemoglobin for the calculation of oxygen
saturation (Sa02).1t is fairly accurate, non-invasive and gives minute-to-minute
information about the availability of oxygen at the tissue level. It correlates
well with the partial pressure of oxygen in the blood (Pa02) except in conditions
where the shape of the oxyhaemoglobin dissociation curve is altered. This has
now been incorporated as basic monitoring in most operation theatres in the
USA and Australia. Because of its rapid response it has been found to be the
most suitable monitoring aid to detect accidental oesophageal intubation,
respirator disconnection and kinking of the tube, which generally go
unnoticed till very late.

It is important that several variables are independently and continuously
monitored and at present no single device fulfils all our needs. Our obsession
with blood pressurelECG monitoring has led to other vital functions not being
monitored or even being considered for monitoring. The Anaesthesia Patient
Safety Foundation in the USA has established safety standards and monitoring
aids necessary in a model operating room. These include blood pressure, car-
dioscopic ECG, oximetry, capnome try and temperature.>

Capnography and the continuous measurement of the concentration of
anaesthetic agents in the breathing circuit are now easily available as a means
of non-invasive monitoring from the end tidal breathing gases. However, for
more accurate measurements mass spectrophotometry is available but at a
much higher cost.

The induction and reversal of ·anaesthesia, though the two most difficult
aspects of anaesthesia delivery, are ironically the least monitored events. In
terms of potential hazards, these two procedures have been compared to the
take-off and landing of an aircraft. But unlike the cockpit, operating rooms are
not well equipped. The recent introduction of computers has revolutionized
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our concepts of monitoring and recording of events and we are probably
approaching a period when something like a black box of an aircraft will record
all events in operation theatres.

Anaesthetic agents are now known to have delayed toxicity and while we
concentrate our efforts on monitoring acute events, we should not lose sight of
delayed problems. It was, after all, an alert anaesthesiologist who observed the
renal toxicity of methoxyflurane and thereby saved many lives."

Besides establishing standards for safety and monitoring during anaesthesia
and surgery, there is a need to suitably modify the postgraduate curriculum.
For an anaesthesiologist, it is important to know a great deal more about
physiology, biochemistry, electronics and computers with an added emphasis
on applied medicine. 7
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Neurology: No more an armchair speciality!

,

Neurologists are often accused of going through the ritual of eliciting complex
physical signs (many with unpronounceable names), going to great lengths to
locate and identify the nature of the lesion and then sitting back with satisfaction
at having made a diagnosis, while being unable to do anything for the patient.
Its critics contend that neurology is an armchair speciality, an intellectual
exercise which does little good to the patient. Neurosurgery is felt to be a more
satisfying discipline, as the general impression is that any neurological condition
not amenable to surgical treatment is probably not treatable.

If the purpose of medicine is to alleviate human suffering, prevent and cure
disease, then neurology is as important as any other branch of internal
medicine. The charge that it is an armchair speciality is levelled by those who
are either ignorant of the strides made in neurological therapeutics or by inter-
nists who see their domain shrinking with the development of the specialities.
In fact, neurology has developed rapidly and its auxiliary branches such as elec-
trophysiology, neuropathology and neurochemistry have become independent
disciplines.

James Hope said in 1840: 'The diseases of the brain, are at the present
moment, more obscure than any great class in the nosology. Twenty years ago,
the same was said and with truth, of the diseases of the lung and heart ... there
are no physical signs applicable to the brain and from the circumstances in
which the organ is placed, it is feared that none will ever be discovered. '1

Neurology, the science of structure and function of the nervous system in
health and disease has made much progress since these words were written.
Neurology is a subspeciality or organ speciality of internal medicine. It follows
the technique and methodology of the parent discipline. Physical signs applica-
ble to the brain have indeed been discovered, but neurology is not limited to
physical signs, it has more to offer.


