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credits. This is one of the reasons why many radiologists 
are not exerting themselves to keep abreast of the advances 
in their Þ eld. In my estimate, within the next 3-5 years, 
our country will have in place clear guidelines and even 
the concept of �licensing� and regular renewal of licenses. 
This will be another positive trend, which will further 
the cause of science and also ensure that the patient is 
beneÞ ted. More and more hospitals and diagnostic centers 
will work to get domestic/international accreditations and 
this will bring into greater focus the various processes 
covering imaging protocols, documentation of reports, 
etc. Currently, radiology is a highly �unregulated� practice 
and this will change quite signiÞ cantly within the next 
3-5 years.

Overall, from a macro viewpoint, the Indian health care 
industry will continue to grow healthily at over 15% per 
annum for the next 5-10 years and this will keep the demand 
for radiologists quite high. Besides the sheer growth in 
volume, the advances in infrastructure and technology, 
and the changes in areas such as regulatory requirements, 
quality assurance, and patient awareness will make the 
practice of radiology even more exciting. At the same time, 
it will make many demands of the radiologist; for example, 
the radiologist may have to forgo autonomy to be part of 
larger organizations, get involved in patient follow-ups, and 
keep pace with technological jumps. In short, the future is 
both exciting and challenging for the practice of radiology 
in India.
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For one who has been practicing radiology for the last 
42 years and seen the evolution of radiology from single 
x-ray machines, with dark room processing and dripping 
Þ lms, to digital radiography and cross-sectional imaging 
techniques like USG, CT, and MRI, it is not diffi  cult to 
predict how radiology will develop over the next 10 years 
and what will be the fate of practicing radiologists and the 
various imaging modalities.

Let us Þ rst talk about the practice of radiology in India 
and what could change in the next 10 years. Providers of 
radiology services can be divided into four broad groups.

1. Institutions managed and funded by the central 
government, state governments, or municipal 
corporations.

2. Private hospitals managed by big business corporations
3. Private diagnostic imaging centers managed by a single 

radiologist or a group of radiologists.
4. Small x-ray clinics managed by a single radiologist

The teaching and post-graduate institutions funded directly 
by the central government are fairly well managed and 
administered as access to funds is not very diffi  cult and 
therefore these institutions have been able to keep pace 
with the advances in imaging technology. The radiologists 
trained in these institutions are well exposed to the art and 
science of imaging and they are dependable and good in 
their diagnostic acumen.

The teaching hospitals and medical colleges managed by 

the state government or municipal corporations, barring a 
few, are in pathetic conditions. Equipments are not regularly 
updated and most of them malfunction regularly, there is 
poor staffi  ng, and the training given to the post-graduates 
is far from satisfactory. Many institutions have no full-time 
heads of department. These institutions suff er from lack of 
vision at all levels: the minister in charge, the head of the 
institution, and the head of the department.

The second group comprises the hospitals managed by big 
corporates or business houses. These hospitals, at present, 
are the leaders in the Þ eld of imaging as far as equipment is 
concerned and the diagnostic facilities are fairly good. These 
hospitals are well managed by professionals who have to 
ensure their proÞ table functioning. However, the middle-
income group tends to stay away from these hospitals as 
services are expensive. Many of these hospitals are recognized 
for training by the National Board of Examinations, but the 
teaching is not very good in most of these hospitals, barring 
a few. These hospitals compete with each other and in the 
process obtain the latest equipment and devices.

The third group comprises the private diagnostic centers, 
which have been started by radiologists and sometimes 
funded by businessmen. In private practice, depending 
upon the energy, acumen, enthusiasm, and vision of the 
radiologists, many of these centers have the capacity to be 
trendsett ers. Many imaging techniques and modalities that 
are popular today were pioneered by individual private 
diagnostic centers.

The fourth group is of the individual or single radiologists, 
running small clinics with x-ray facilities and sonography 
units. These small private clinics serve the imaging needs 
of family physicians and basic preliminary imaging is done 
by these centers. These clinics have done yeomen service 
to society in the past as they are patient-friendly, doctor-
friendly, and easily accessible.
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in India and in the next 10 years, the number is going to 
double. For the radiologist running a small clinic, this is the 
most economically viable modality; charges to the patient 
vary from Rs. 150-2000, depending on the indications. The 
PNDT Act has crushed the misuse of USG services. Three- 
and four-dimensional imaging, USG-guided aspirations 
and biopsies, detection of fetal anomalies, and prenatal 
treatment of the fetus, are all possible with USG. Any center 
providing good USG services will prosper. It is, and will 
be, the Þ rst line of investigation for many ailments, as is the 
case with the chest x-ray.

CT scan

There are about 3000 scanners throughout India and the 
potential of this modality is so high that in the next 10 
years, I will not be surprised, if the number doubles. India 
has not lagged behind in acquiring the latest technologies 
in CT scan. Now, multidetector CT scanners are commonly 
seen in use and 64- and 128-slice scanners have become 
a reality. Indications for CT scans are increasing by the 
day.

MRI

This is one of the most powerful imaging modalities in 
radiology, with the ability to provide superb soft  tissue 
contrast; it is the imaging tool of the future. The revolution 
that it has brought about in medical imaging has been 
unparalleled. There are about 600 MRI scanners in India 
today; by the end of the next decade, the number is likely 
to have increased to 1000 or 1200. If the numbers are 
not very impressive, it is because of the high cost of the 
machine. However, with the economy booming and the 
GDP growth at 8-9%, it may become possible to acquire MRI 
equipment more easily and ensure that its beneÞ ts become 
available even to the poorest in the land. Functional MRI, 
spectroscopy, cardiac MRI, etc., will become routine studies 
over the next decade.

PET (Positron Emission Tomography)

There are about 16 PET scanners in India and number is 
going to go up. Molecular imaging will be the main thrust 
throughout the world in the next decade and India is 
catching up. More and more PET/CT scanners are being 
installed in the major metros.

Conclusion

In the next decade, conventional radiology will have a very 
limited role to play, being mainly restricted to chest x-rays 
and bedside radiography. USG facilities will double and CT 
scan and MRI will continue to grow in an exponential way, 
with more and more indications being included. Molecular 

As far as the equipments and imaging modalities are 
concerned, teaching hospitals run by the state government 
and municipal corporations lag behind signiÞ cantly. This 
is mainly due to the poor vision of the people at the helm 
of aff airs. If they do not keep pace with the advances in 
technology, they face the risk of being derecognized by the 
Medical Council of India.

The next decade will be the decade of privatization. The 
Indian economy is bullish and more and more corporates are 
gett ing involved in the health care industry. This is good for 
the country. Small clinics or individual radiologists cannot 
aff ord the huge investments required to run full-ß edged 
diagnostic centers and they will have no choice but to join 
the big groups or be a part of a corporate organization. The 
small centers will not be able to survive in big metropolises 
unless they upgrade to digital systems and have high-end 
sonography units. Though the small centers will continue 
do well in the small and medium-sized towns, I feel that if 
they were to get together under one roof and acquire all the 
basic imaging facilities, they would of tremendous service to 
society and will not be held back by economic constraints.

Let us now talk about individual imaging modalities and 
the expected changes.

Conventional Radiology

Conventional radiology in India is in a very peculiar 
situation. Many centers and hospitals have embraced digital 
technology, predominantly with computerized radiography 
(CR). There are about 1350-1400 CR systems in the country 
at present. However many big hospitals, medical colleges, 
and more than 50% of the imaging centers still continue with 
the analog systems, mainly because of economic reasons. 
In a diverse country like ours, this disparity will continue 
to exist and will not change much over the next decade. 
Picture archiving and communication systems (PACS) 
will start as more and more centers acquire CR or digital 
radiography (DR) systems. Teleradiography will be useful if 
small centers in remote small towns also start using digital 
technology, but this will take a long time, as the priorities 
in our country are diff erent.

In conventional radiology, 90% of the work is radiography 
of the chest, bones, spines, and sinuses and only 10% of the 
work is, and will be, related to procedures such as barium 
studies, intravenous urograms, etc.

USG

This is the most popular cross-sectional imaging modality 
in India and it has served the poor as well as the rich 
equally well. There are about 50,000-55,000 USG machines 
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imaging will become available in all the big metros. India 
will need about 20,000 radiologists if the beneÞ ts of imaging 
are to reach every corner of the country. Small x-ray clinics 
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�It is not because things are diffi  cult that we do not dare; it 
is because we do not dare that they are diffi  cult� - Seneca

My personal view is that the next decade will be a critical 
and, at the same time, an exciting one for Indian radiology, 
with major challenges and equally major opportunities.

India is a country with a billion people and fewer than 10,000 
radiologists, a severely imbalanced ratio of 1:100,000 (the 
corresponding ratio in the US is 1:10,000). The challenge 
for academic radiology in India is therefore going to be 
the problem of educating and training a suffi  cient number 
of residents, while coping with increasingly busy clinical 
practices. This will necessitate more training programs 
across the country, with clinical/practicing radiologists 
needing to play a more active role in training young 
residents. Private imaging centers and nongovernmental 
institutions will play an increasingly larger role in training 
the next generation of radiologists, as academic centers will 
be unable to meet the demands in their entirety.

At the same time, there will need to be a change in the 
training focus to allow a more broad-based learning 
to keep pace with the new developments in modern 
imaging. It will be necessary for the training programs 
to provide training and experience in all contemporary 
branches of radiology, with commensurate (if not equal) 
importance given to specializations/modalities like breast 
imaging and cardiovascular imaging as is currently given 
to conventional radiology. This is not to imply by any 
means that we should abandon our traditional strength in 
conventional radiology. (In fact, training programs in the 
West have succeeded in placing considerable emphasis on 
conventional imaging while simultaneously focusing on 
the modern modalities.) I also believe that there will need 
to be a paradigm shift  in the examination standard - from 
expecting encyclopedic perfection to requiring general 
and basic competence: we need radiologists who are safe, 
logical, and competent.

In terms of technology, the trend over the next decade, as 
we have seen over the last one, will continue to be the rapid 

adoption of newer technologies such as digital radiography, 
mammography, high-end, multidetector row CT scan, and 
high-Þ eld strength MRI. The technology gap between the 
West and the East will continue to narrow, with newer 
technologies emerging in India contemporaneously with 
their launch in the Western world.

With larger volumes of radiologic studies to be interpreted, 
there will be an increasing demand for technologies to make 
radiologists more effi  cient; for example, picture archival and 
communications systems (PACS) and radiology information 
systems (RIS). Implementation of PACS and RIS has been 
seen to increase effi  ciency and productivity in radiology 
departments by up to 50% and to reduce examination 
times to a commensurate degree. Similarly, newer digital 
technologies such as voice recognition and structured 
formatted reporting significantly enhance radiologists� 
workß ow, productivity, and reporting accuracy. I foresee 
more and more imaging departments across the country 
recognizing the need to embrace digital technologies over 
the next decade, and beneÞ ting greatly from this.

Teleradiology, a subject close to my own heart, will, over 
the next decade, be adopted throughout India in increasing 
measure, allowing for three changes: greater reach of 
delivery of high-quality radiologic services to remote 
locations, increasing subspecialization within the Þ eld of 
radiology, and increasing provision of emergency radiology 
services. The cost of technology (both soft ware and storage 
hardware) will progressively decrease in keeping with 
Moore�s law and the speed of telecommunications will 
continuously rise to allow for faster and more effi  cient data 
transfer. Rural India will beneÞ t from this heartening trend. 
In addition, teleradiology will continue to keep Indian 
radiology in the limelight on the global stage.

Screening radiography, as opposed to diagnostic radiography, 
will play an ever-increasing role in imaging utilization. 
Whether it be USG for detecting pelvic malignancies, 
mammography for breast cancer, or coronary CT angiography 
(CTA) for coronary artery disease, all of these will continue 
to evolve and become entrenched in their respective niches. 
Given that India has among the highest rates of breast cancer 
mortality in the world and that breast cancer is curable if 
detected early, a comprehensive breast screening program is 
clearly of national importance. Similarly, the high prevalence 
of coronary artery disease in India, coupled with its higher 
and earlier mortality in our country, presents a compelling 
argument for greater utilization of a screening test such as 

and diagnostic centers, if they want to survive and practice 
all the modalities, will have start using digital technology 
and tie up with big groups.
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