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Abstract

The practice of prostate radiotherapy is evolving rapidly while there is an increase in the incidence of prostate cancer in India. Here, the diverse socioeconomic
milieu and varied healthcare delivery models interact to exert a significant influence on the adoption of new technologies and evidence emerging from the
Western world. Using a targeted cross-country survey of radiation oncologists, this article captures the changing trends in prostate imaging, conformal tech-
niques, dose escalation, hypofractionation, stereotactic ablation and prostate brachytherapy in the context of practice patterns in the West. New directions in
research on prostate cancer are highlighted, reflecting the unique challenges of the disease profile and treatment resources in India.
� 2019 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
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Statement of Search Strategies Used and
Sources of Information

This article refers to the key international randomized
controlled trials that are pertinent to the topics covered in
the article. These have been curated by the authors based on
consensus. For each of the topics, the authors searched for
English language articles published or presented from In-
dian institutions through a search that included the
keyword ’India’ in PubMed and Google Scholar. Curated
results were incorporated in the context of the results of the
nationwide survey.
Introduction

The incidence of prostate cancer has been steadily
increasing in many Asian countries, including India.
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Curative treatments for prostate cancer, including radio-
therapy, are simultaneously evolving due to better aware-
ness, improved diagnosis, expansion of radiotherapy
services and availability of modern treatment techniques.
With a backdrop of prostate radiotherapy evolution in the
West, this article focuses on the changing treatment pat-
terns of prostate radiotherapy in India. We trace the adop-
tion (or the lack thereof) of conformal techniques, image
guidance and brachytherapy, and assess the evolution of
hypofractionation and stereotactic techniques in the
context of rapidly emerging evidence from the West.

For the purpose of this review, a targeted email-based
survey was undertaken among radiation oncologists in In-
dia to understand the patterns of practice of prostate
radiotherapy (Table 1). The survey was specifically sent to a
cohort of oncologists who, in the opinion of the authors,
would be representative of the geographical diversity,
varying experience and the different healthcare delivery
models in the country (Figure 1). Theywere asked a range of
questions aimed at identifying patterns of patient presen-
tation, current practices in workup and curative-intent
radiotherapy treatment practices in the radical, post-
operative and oligometastatic settings. It also asked about
All rights reserved.
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Table 1
Survey questionnaire

1. Name
2. Email address
3. About your institution
� Governmental
� Non-governmental/Non-profit
� For profit hospital
4. Among the prostate cancer patients treated with curative-intent radiotherapy at your centre, specify the distribution of the following
groups in percentage:

� Radical external beam radiotherapy
� Post-prostatectomy radiotherapy
� Brachytherapy
� Prostate-directed radiotherapy for oligometastatic disease
� Metastasis-directed radiotherapy for oligometastatic disease
5. Does a multidisciplinary team (MDT) decide the treatment strategy for prostate cancers?
� Most patients with prostate cancer are discussed in the MDT
� Some patients with prostate cancer are discussed in the MDT
� We don’t have an MDT for discussing prostate cancer cases
6. Do you routinely use MRI pelvis for radiotherapy planning?
� Yes
� No
7. Do you routinely use PSMA PET CT for staging?
� Yes
� No
8. What is the most common risk group that patients present with?
� Low risk
� Intermediate risk
� High risk
� Node positive
9. When using EBRT for radical-intent radiotherapy, do you perform
� Conventionally fractionated radiotherapy
� Moderate hypofractionated radiotherapy
� Ultra-fractionated radiotherapy/stereotactic radiotherapy
10. What proportion of radical EBRT are treated with moderate hypofractionation?
11. What proportion of radical EBRT are treated with ultra-fractionation?
12. Most common dose fractionation (Answer in this format: xxxx cGy in yy fractions over zz weeks)
� You use currently
� You used 5 years ago
13. Most common EBRT technique used
� 3D conformal radiotherapy
� IMRT with or without IGRT
14. Use of image guidance
� None
� 2D kV orthogonal imaging
� CBCT
15. Frequency of use of image guidance
� Once daily
� Less than daily
16. If you don’t routinely treat using hypofractionation, choose from the options below why you don’t use hypofractionation?
� I don’t believe it to be superior to conventional fractionation
� It causes more toxicity
� I don’t have the technology needed to confidently practice hypofractionation
17. If you don’t routinely treat with brachytherapy, choose from the options below why you don’t use brachytherapy?
� I am not trained in prostate brachytherapy
� I don’t believe it to be superior to EBRT
� There are not enough patients suitable for prostate brachytherapy to run a cost-effective brachytherapy service at my institute
� It causes more urinary toxicity
18. In post-prostatectomy with high-risk features (pT3/4, margin positive, seminal vesicle involvement, high Gleason), what is your
usual institutional practice?

� Adjuvant radiation therapy
� Monitor and treat with early salvage treatment if required

(continued on next page)
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Table 1 (continued)

19. What is your common fractionation schedule in the postoperative setting?
� Conventional fractionation
� Hypofractionated radiotherapy
20. In patients with oligo-metastatic prostate cancer, do you perform
a. Prostate-directed radiotherapy
� Yes
� No

21. In the last 5 years of your clinical/institutional practice, have you noted any changes in the following (answer as increased/
unchanged/decreased)

� No. of patients treated with radical-intent radiotherapy
� No. of patients treated with post-prostatectomy radiotherapy
� Patients treated with IMRT
� Patients treated with image guidance
� Patients treated with hypofractionated schedules
� Postprostatectomy patients treated with early salvage instead of adjuvant therapy
� Radiation for oligometastatic disease

Fig 1. Geographical distribution of the radiation oncologists
responding to the survey.
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the changes in individual clinical practice in the last 5 years.
The survey was emailed to 126 candidates; 88 complete
responses (70%) were received over a period of 4 weeks
(Appendix 1). The results from the survey are incorporated
in each section of the article.
Epidemiology

Incidence and mortality trends of prostate cancer across
continents reflect a stark healthcare divide. The age-
standardised rate of incidence for prostate cancer per
100 000 in 2018was 62.1 in Europe butwas only 11.5 in Asia.
For India, a high number of prostate cancer deaths in relation
to its low overall incidence is reflected in the incidence and
mortality age-standardised rates of 4.4 and 2.9, respectively,
in contrast to the UK, where these rates are 80.7 and 12.7,
respectively [1]. Large swathes of the Asian population have
restricted access to systematic cancer screening and
guideline-based cancer care, whereas low-risk prostate
cancer is being over-detected in the West. GLOBOCAN 2018
projects a 100% increase in prostate cancer incidence in Asia
by 2040 [2]. India is projected to have 61222 prostate cancer
cases by 2020 [3], similar to many European nations.
Population-based cancer registries of Delhi, Mumbai and
Bangalore metropolitan cities already have prostate cancer
as the third most common male cancer [3].

Global prostate cancer guidelines emerge from multi-
institutional trials with very low representation of the
AsianeIndian ethnicity. Population-specific traits of pros-
tate cancer in India may be overlooked [4]. Higher cut-offs
for prostate-specific antigen (PSA) and PSA density may
be required in Indian men for transrectal biopsies to
improve yield [5,6]. National guidelines to standardise pa-
tient care are therefore needed, recognising the challenges
and solutions for prostate cancer management in India in
the context of large socioeconomic diversity and swift
urbanisation.
Clinical Presentation

Screening for prostate cancer is absent in India as it is
considered to be a low priority in public healthcare. In the
West, PSA-based screening programmes have led to the
diagnosis and treatment of a large proportion of low-risk
cancers without very clear evidence of benefit, leading to
recent modifications in practice recommendations [7]. By
contrast, in India, the diagnosis of prostate cancer is most
often prompted by clinical symptoms rather than routine
PSA screening and >80% of new patients present with
advanced disease [8]. Almost 60% of new prostate cancer
patients at Tata Memorial Hospital in Mumbai had meta-
static disease [9]. In one study examining four different



V. Murthy et al. / Clinical Oncology 31 (2019) 492e501 495
populations, a smaller proportion of patients from India had
a Gleason 6 score at diagnosis [10]. Mortality is therefore
disproportionately high, despite the lower relative inci-
dence; annual prostate cancer deaths are estimated to be
17 184 in India against 13 145 in the UK [11]. Respondents to
our survey uniformly indicated that about 81% of the pa-
tients presenting with non-metastatic disease were in the
high-risk group. Less than 5% of patients had low-risk dis-
ease. This proportion was similar in governmental/non-
profit centres and for-profit hospitals. Low awareness and
restricted healthcare access are major obstacles in India,
especially for the elderly and advanced-stage patients.
Considering the healthcare budget constraints, targeted
improvement in primary clinician awareness and symptom-
based screening seem to be more practical than population-
based screening to reduce mortality.

Appropriate use of available diagnostic and staging tools
is also a challenge, such as a simple PSA assay for early
detection. Enzyme-linked immunosorbent assay (ELISA)-
based manual PSA assays are still common in smaller Indian
cities, but they are prone to high inter-assay variability and
discordance from automated assays with possible
management-altering consequences [12]. Most of the
advanced imaging facilities such as magnetic resonance
imaging [MRI] and positron emission tomography-
computed tomography [PET-CT] are privately owned,
leading to high out-of-pocket expenditure. Ironically, this
largely non-insurance healthcare spending pattern is
stimulating the enthusiastic embracement of newer tech-
nologies by a burgeoning, upwardly mobile middle-income
group. For instance, prostate-specific membrane antigen
(PSMA)-based PET-CT is increasingly available, even in
smaller metropolitan areas of India, despite being more
costly and scarce than FDG PET-CT, based on its promise of
being ‘prostate specific’. Of the survey respondents, 51%
reported the use of PSMA PET-CT for some or all of their
patients for staging prostate cancer. Expectedly, a higher
proportion of respondents from for-profit centres used
PSMA PET-CT compared with government/non-profit cen-
tres (58% versus 42%). Its rising use in both diagnosis and
response assessment is pushing down costs further due to
economics of scale. This process is often lengthier in the
West owing to tighter regulations for justifying govern-
mental or insurer expense.

The role of multidisciplinary assessment is well
appreciated in our survey results. Only 19% of the survey
respondents did not have any multidisciplinary team
meetings for prostate cancer in their institution and as
many as 37% discussed most of their patients in multi-
disciplinary teams. Although this is encouraging, there is
clearly much scope for closer multidisciplinary co-
operation to optimise patient outcomes in prostate
cancer.
Prostate Radiotherapy

Access to radiotherapy has grown rapidly over the last
two decades. From 35 linear accelerators and 290 telecobalt
units in 2001 [13], India now has >450 linear accelerators,
with over 95% capable of delivering intensity-modulated
radiotherapy (IMRT). Most survey respondents (73%) felt
that the number of patients they were treating with radical-
intent radiotherapy had increased in the last 5 years.
Dose Escalation in Prostate Radiotherapy

In the last two decades, technological advances in
conformal radiotherapy have successfully allowed dose
escalation in prostate cancer. High-dose radiotherapy up to
74 Gy equivalent in 2 Gy fractions (EQD2) is the new stan-
dard for radical radiotherapy in prostate cancer, achieving
better biochemical control [14,15] and also possibly overall
survival [16]. The UK guidelines by the National Institute for
Health and Care Excellence recommend 74 Gy in 2 Gy
fractions for localised prostate cancer [17] and a UK survey
in 2014 showed that only 6% of centres escalated the dose
beyond an EQD2 of 74 Gy [18]. However, the latest European
guidelines now recommend a definitive radiotherapy dose
of 76e78 Gy EQD2 for localised disease in the prostate [19].
Our survey results indicate that dose-escalated radio-
therapy is also widely practised in India. About 20% of re-
spondents reported using an equivalent dose <74 Gy 5
years ago, whereas 86% reported routine use of an EQD2
dose of 74 Gy or higher in current practice. Interestingly,
64% of respondents were routinely using dose escalation up
to 77e82 Gy EQD2.
Use of Intensity-modulated Radiotherapy

The benefit of IMRT over three-dimensional conformal
radiotherapy (3DCRT) for reducing both acute and late
genitourinary and gastrointestinal toxicities has been
shown in a randomised setting [20] as well as in numerous
large prospective series [21,22]. IMRT is recommended as
the technique of choice for a definitive prostate radio-
therapy dose >70 Gy [17,23,24]. A recent UK study showed
high usage of various IMRT techniques but 55% of centres
still used 3DCRT [18]. In the present survey, as many as 93%
of centres reported using IMRT as their standard technique.
Only four centres reported using 3DCRT as the standard
technique by virtue of not having IMRT-capable teletherapy
units. Most (69%) felt that the use of IMRT had increased in
the last 5 years.
Use of Image Guidance in Prostate
Radiotherapy

Advancements in image guidance have been crucial to
the successful adoption of high-dose IMRT in prostate
cancer. Daily fiducial-based image-guided radiotherapy
(IGRT) to deliver high-dose radiotherapy to the prostate has
been shown to reduce urinary toxicity and improve
biochemical control, especially in high-risk disease [25].
Given the cost and invasiveness of inserting prostate fidu-
cials, the use of on-board cone beam computed tomography



V. Murthy et al. / Clinical Oncology 31 (2019) 492e501496
(CBCT) is more popular than fiducial-based imaging in the
UK [18] as well as in India. Among the survey respondents,
78% used CBCT, whereas two-dimensional orthogonal im-
aging was only used by 17%. A lack of any image guidance
facility was reported by only 5% of respondents. An
increased use of image guidance in the last 5 years was
reported by 78% of respondents.

The frequency of imaging is a concern for most radio-
therapy centres with high patient numbers. In this context, a
study from India showed that daily online imaging was su-
perior to weekly offline no-action-level imaging protocol by
correcting random errors due to variable bladder and rectal
filling in prostate cancer IMRT [26]. Another study from India
showed that less-than-daily imaging mandated larger plan-
ning target volume margins in IMRT and the risk of
geographical miss increased by 5% for every 15% decrease in
imaging [27]. About 60% of centres in the UK carry out daily
imaging for prostate radiotherapy [18]. In the USA, 89e96% of
centres also reported a high use of daily CBCT for prostate
radiotherapy [28]. Daily image guidancewas reported by 71%
of respondents in our survey, which is quite encouraging.
Hypofractionated Radiotherapy for
Prostate Cancer

After recognising the low a/b ratio of prostate cancer
ranging 1.5e2 Gy in the last few decades, [29,30], hypo-
fractionated radiotherapy for 4e5 weeks is emerging as the
new standard of care for localised prostate cancer, based on
the equivalent tumour control, survival and toxicity out-
comes achieved in the HYPRO, CHHiP and PROFIT trials
[14,29e31]. Global practice, however, will take some time to
change [32]. Until 2017, conventionally fractionated 74 Gy
was the most common schedule in 92% of centres in the UK;
only 21% of centres reported the use of hypofractionation
[18]. However, updated global guidelines now recommend
hypofractionated radiotherapy for localised prostate cancer
[19,33,34]. Given the large volume of high-risk prostate
cancer in India, many leading cancer centres have been
early adopters of hypofractionated radiotherapy based on
the much smaller trial by Arcangeli et al. [35]. In fact, a
randomised controlled trial of moderately hypofractionated
prostate-only versus whole pelvic radiotherapy in high-risk
node-negative patients is underway at Tata Memorial
Hospital [35]. Although global evidence is more sparse for
node-positive disease, a hypofractionated schedule of 60 Gy
in 20 fractions has shown excellent 4-year biochemical
control with acceptable late toxicity in a node-positive
cohort of Indian patients [36].

Of the survey respondents, 61% reported the use of
moderate hypofractionation in some or all of their patients
and 69% felt that the use of hypofractionation had increased
in the last 5 years. Moderate hypofractionation was used in
>50% of patients by 49% of responders and in >90% of pa-
tients by 25% of responders. Common hypofractionation
schedules were 60 Gy in 20 fractions, 65e68 Gy in 25
fractions and 70 Gy in 28 fractions. Of the 37 respondents
who did not use hypofractionated radiotherapy, 46% felt
that they were technically not equipped for it, 30% felt that
they were not convinced that it was a better approach
compared with conventional fractionation, whereas 24%
felt that it would cause more toxicity.

Extreme hypofractionation, with stereotactic ablative
radiotherapy (SBRT), delivers five or fewer fractions of
5e10 Gy each to achieve an extremely high biologically
equivalent dose within the prostate. Recent evidence for
SBRT in early prostate cancer has shown high rates of
biochemical control and low toxicity rates [37,38], as well
as the practical advantage of 1e2 weeks of SBRT compared
with a tedious conventional schedule of 7e9 weeks
[39,40]. Although global SBRT trials have concentrated on
low- risk and intermediate-risk groups, recent Indian
studies in higher risk groups are emerging. A phase I/II
prospective study of prostate SBRT delivering 35 Gy in five
once-weekly fractions in a predominantly high-risk cohort
from Tata Medical Center in India showed favourable
toxicity and biochemical control [41]. Early experience in
very high-risk or node-positive Indian patients has shown
SBRT to be effective for biochemical control and is well
tolerated [42].

An inadvertent diagnosis of prostate cancer after tran-
surethral resection of the prostate (TURP) is relatively
common in India, and about 27% of prostate cancer patients
presenting for curative radiotherapy have had prior TURP to
relieve symptoms of bladder outlet obstruction [63], in
contrast to about a 10% incidence in large trials from the
West [29]. This poses a particular challenge in delivering
high-dose, hypofractionated radiotherapy due to toxicity
concerns. A recent matched-pair analysis from India
showed promising results for the safety of SBRT in patients
with previous TURP, with the time interval from TURP to
radiotherapy and good pre-radiotherapy urinary function as
important considerations to minimise post-treatment tox-
icities [43].

SBRT also seems to have made inroads into the routine
clinical care of prostate cancer in India. As many as 15% of
respondents reported that SBRT was one of their clinically
used schedules for radical treatment. Five centres re-
ported using SBRT for more than half of their patients. A
randomised trial is in progress in India comparing mod-
erate hypofractionation to SBRT in high-risk and node-
positive prostate cancer patients (ClinicalTrials.gov
NCT03561961).
Prostate Brachytherapy

The role of low dose rate (LDR) and high dose rate (HDR)
brachytherapy is being expanded from low-risk disease to
higher risk groups by recent randomised controlled trials
showing improved biochemical control than external beam
radiotherapy (EBRT) alone, albeit with higher acute toxicity
[44e46]. With most low-risk patients now candidates for
active surveillance, prostate brachytherapy rates, especially
for LDR monotherapy, are falling across the USA and the UK
[47,48].

http://ClinicalTrials.gov
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Prostate brachytherapy has not been used routinely in
India. A predominance of locally advanced disease, the lack of
a prostate-specific brachytherapy infrastructure and the
absence of a prostate brachytherapy training programme
have been responsible for this gap. LDR brachytherapy seeds
for prostate cancer have not been indigenously available in
India. Recently, however, the Department of Atomic Energy
under the Government of India has planned a plant for the
manufacture of I-125 seeds [49]. India has had a long history
of HDR brachytherapy in many cancer sites. As of 2014, 232
HDR and 91 LDR brachytherapy units were functioning in the
different hospitals across the country [50]. However, the key
issue remains the cost and logistics of acquiring prostate-
specific brachytherapy equipment for a ‘non-essential’
treatment in a small patient population.

Only three of the 88 respondents reported using brachy-
therapy in up to 5% of their patients. Of the different reasons
cited fornotusingbrachytherapy, the twomostcommonwere
lack of training in brachytherapy (55%) and the lack of enough
patients to maintain a viable service (68%).
Postoperative Radiotherapy

Randomised trials from the pre-PSA era showed a sub-
stantial benefit in biochemical control with postoperative
radiotherapy to the prostate bed for pT3 disease and posi-
tive surgical margins [51e53]. Over last few decades,
however, the availability of highly sensitive PSA tests has
enabled early detection of progression. The practice pat-
terns have accordingly migrated towards early salvage
radiotherapy, supported by encouraging results of early
salvage radiotherapy with PSA between 0.2 and 0.5 ng/ml
[54,55]. Guidelines by the American Society for Radiation
Oncology and the American Urological Association also
recommend early multidisciplinary consultation and dis-
cussion with patients regarding the benefits of post-
operative treatment and the importance of early salvage. A
large majority of respondents in the survey (86%) reported
using adjuvant radiotherapy for high-risk pathological fea-
tures after radical prostatectomy as their standard practice.
Early salvage radiotherapy was practised as standard by the
remaining 14% of respondents. However, 43% of re-
spondents felt an increasing trend of patients being offered
early salvage treatment in the last 5 years.

Hypofractionated radiotherapy has not beenwidely used
in the post-prostatectomy setting, although phase I/II
studies in Canada and Italy have shown acceptable toxicity
rates [56,57]. Conventional fractionation was the predomi-
nantly used fractionation in the postoperative setting by
89% of the respondents.

In urban centres in India, radical prostatectomy is
becoming increasingly common, with the rapid uptake of
robotic-assisted surgery. There are currently about 65 cen-
tres in India with a robotic surgery infrastructure. Early data
suggest increasing use of robotic prostatectomy in patients
with a higher Gleason score and other high-risk features
[57], although its effect on the rates of margin positivity and
subsequent adjuvant treatment remains to be seen. Just
over 40% of the survey respondents felt that the number of
patients being treated with post-prostatectomy radio-
therapy had increased in the last 5 years of their practice.
Radiotherapy for Oligometastatic Disease

There is currently no accepted definition for oligometa-
static disease, with 14, 66 and 20% of the experts voting for
two, three and five metastases, respectively, as the cut-off at
the secondAdvancedProstateCancerConference in2017 [58].

Radiation in the setting of metastatic prostate cancer can
either be prostate-directed radiotherapy (PDT) ormetastasis-
directed radiotherapy (MDT). MDT has been shown to
improve the androgen deprivation therapy (ADT)-free inter-
val in a multicentre phase II randomised trial [59]. In another
phase II randomised trial of oligometastatic cancers, including
prostate cancer, MDT was shown to improve the median
progression-free survival [60]. At the same time, PDT has also
gained ground in the metastatic setting. In a prespecified
subset analysis of the STAMPEDE trial (Arm H), PDT has been
shown to improve overall survival in patients with low met-
astatic burden as defined by the CHAARTED trial [61,62]. This
emerging evidence has provided an impetus for the use of
prostate radiotherapy in metastatic cancer. Unlike brachy-
therapy, this clinical setting is not onlymore commonbut also
does not need the significant addition of infrastructure or
specialised equipment.

Surprisingly, most survey respondents (76%) reported
practising PDT in oligometastatic disease. Increasing use of
radical-intent radiotherapy for oligometastases in the last 5
years was reported by 80% of respondents. The proportion of
patients who received this treatment was not captured in the
survey.
Challenges to Practice in India

A rising age-adjusted incidence and common use of PSA
within the context of increasing corporate health check-
ups along with lack of awareness, advanced stage at pre-
sentation and absence of population-based screening
presents unique challenges for prostate cancer practice in
India. Prostate cancer awareness is low among patients as
well as the community doctors or general urologists who
are generally the first port of call. This gap needs to be
closed with innovative approaches in education and tar-
geted screening of patients with lower urinary tract
symptoms. Procedures such as orchiectomy or TURP are
commonly performed by community urologists in India
even before a complete diagnostic evaluation. Data from
an ongoing randomised trial in India [63] shows that about
20% of patients presenting to a tertiary cancer centre for
curative radiotherapy had already undergone surgical
castration. Early referral to a specialist centre for appro-
priate curative treatment without resorting to such
avoidable surgical interventions will be the key to reducing
treatment-induced morbidity for prostate cancer in India.
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Health expenditure in India is largely out-of-pocket,
unlike the public healthcare service in the UK and the
insurance-driven system in the USA. This leads to a sig-
nificant influence of commercial and market forces to
adopt cutting edge technology, often without establishing
robust evidence or cost-effectiveness. This considerably
drives up the direct healthcare cost for the patient.
Establishing the cost-effectiveness of newer technology
within the context of the Indian healthcare system should
be seriously considered. As an example, the PRIME trial
(ClinicalTrials.gov NCT03561961) is comparing, as an a
priori secondary end point, the out-of-pocket expenditure
in patients undergoing 25 fraction hypofractionated
radiotherapy versus five fraction SBRT in high-risk prostate
cancer.

Although most of the centres in the survey have forayed
into hypofractionated radiotherapy, there still seems to be a
section of radiation oncologists unconvinced about the risks
and benefits of shorter schedules. A greater awareness and
handholding may be necessary for a more uniform appli-
cation of practical and safe hypofractionated schedules in
Indian centres.

As shown in the survey, the integration of brachytherapy
into prostate cancer management in India remains woefully
inadequate due to the reasons mentioned above. Although
mounting evidence is establishing brachytherapy as a core
component of prostate radiotherapy, especially for high-risk
localised disease, it is unlikely that it will be able to over-
come the stiff challenge from the more ‘acceptable’ SBRT in
India anytime soon.

The spectrum of prostate cancer in India is still domi-
nated by advanced stage at presentation, although the
proportion of patients with high-risk localised stage cancer
is increasing. The trend towards early adoption of techno-
logical developments such as IGRT and hypofractionation
should be encouraged further to meet the growing chal-
lenge of prostate cancer care in India.
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Appendix 1. Radiation oncologists
responding to the survey (alphabetically
listed)

Abdul Malik, Adnan Calcuttawala, Amitabh Ray, Anish
Banerjee, Ankita Parikh, Arunlal M, Bhargavi Ilangovan,
Bhavin Visariya, Bhooshan Zade, Chandani Hotwani, Deb-
narayan Dutta, Deepa Joseph, Devleena Mukherjee, Francis
James, Gautam K Sharan, Giri G V, Gunaseelan, Gunjan
Baijal, Hemendra Mod, Jatin Bhatia, Jose Paul, Jyotirup
Goswami, Kanishka Sarkar, Karan Chanchlani, Kaustav
Talapatra, Kiran Phere, Kirti Ranjan Mohanty, L Jaichand
Singh, Madhu Sairam R, Madhup Rastogi, Mangesh Patil,
Manish Chandra, Manish Mathankar, Vikram Maiya, Moses
Arunsingh, Moujhuri Nandi, Nagraj Huilgol, Neeraj Rastogi,
Nikhil Kalyani, Nilesh Deshmane, Phulkumari Talukdar,
Piyush Joshi, Prahlad Yathiraj, Prakash Pandit, Pramod Tike,
Prasad Dandekar, Prasad Tanawade, Pritanjali Singh,
Raghavender Reddy, Rahul Patil, Rajesh Pasricha, Rakesh
Kapoor, Ramesh Bilimagga, Ramya Rangarajan, Renuka
Masodkar, Resham Srivastava, Sajeev George, Sandeep De,
Sapna Nangia, Satish Srinivas, Shailesh Shende, Sharmila
Agarwal, Shirley Lewis, Shyama Satpathy, Siddhesh Tryam-
bake, Simon Pavamani, Shyam Kishore Shrivastava, Sneha
Jha, Sonali Pingley, Sourav Guha, Srinivas Chilukuri, Sumit
Basu, Suparna Ghosh(Ray), Suruchi Singh, Swarupa Mitra,
Tanweer Shahid, Tapas Kumar Dora, Tejinder Kataria, Tri-
nanjan Basu, Uday Krishna, Vedang Murthy, Venkata
Krishna Reddy, Vijay Palwe, Vijay Anand Reddy, Vikas Jag-
tap, Vineeta Goel, Yogesh Anap.
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