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Abstract

Purpose: This survey aimed to understand the practice pattern and attitude of Indian doctors towards prostate
brachytherapy.

Material and methods: A 21-point questionnaire was designed in Google form and sent to radiation oncologists
practicing in India, using texts, mails, and social media. Responses were collated, and descriptive statistical analysis
was performed.

Results: A total of 212 radiation oncologists from 136 centers responded to the survey questionnaire, with major-
ity (66%) being post-specialty training > 6 years. We found that about 44.3% (1 = 94) of respondents do not practice
interstitial brachytherapy for any site, and majority (83.3%, n = 175) do not practice high-dose-rate (HDR) prostate
brachytherapy. Only 2.8% (1 = 6) of doctors preferred boost by brachytherapy compared with 38.1% (1 = 80) of respon-
dents, who favored stereotactic body radiation therapy (SBRT) boost. When asked about the indication of HDR pros-
tate brachytherapy in Indian setting, 32.5% (n = 67) of respondents favored monotherapy, 46.1% (n = 95) of oncologists
thought boost as a good indication, and 21.4% (n = 44) preferred re-irradiation/salvage setting. The most cited reason
for prostate brachytherapy not being popularly practiced in India was lack of training (84.8%, n = 179). It was also
noted that out of 80 respondents who practiced SBRT for prostate boost, 37 would prefer HDR brachytherapy boost if
given adequate training and facilities.

Conclusions: The present survey provided insight on practice of prostate brachytherapy in India. It is evident
that majority of radiation oncologists do not practice HDR prostate brachytherapy due to lack of training and infra-
structure. Indian physicians are willing to learn and start prostate brachytherapy procedures if dedicated training and
workshops are organized.
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Purpose es per 100,000 population [2]. Depending on the stage of

India’s cancer incidence is estimated at 1.15 million disease, various curative treatments include radiation
in 2018, and is predicted to almost double by 2040 [1]. In  (external beam radiation therapy - EBRT, brachytherapy
India, prostate cancer constitutes the 3" most common - BT, or both), surgery, hormone therapy (HT), and che-
malignancy in males, with an incidence rate of 9-10 cas-  motherapy.

Address for correspondence: Dr Susovan Banerjee, MD, Division of Radiation Oncology, Received: 30.10.2023
Medanta - The Medicity, Sector 38, Gurgaon, 122001, Haryana, India, phone: +91-8800560324, Accepted: 07.12.2023
= e-mail: drsusovan@gmail.com Published: 29.12.2023

Creative Commons licenses: This is an Open Access article distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International (CC BY -NC -SA 4.0). License (http:/ / creativecommons.org/licenses/by-nc-sa/4.0/).


mailto:drsusovan@gmail.com

392

Susovan Baneree, Soumya Sarkar, Umesh Mahantshetty, et al

Regarding healthcare facilities in India, as of date
(July 30, 2022), there are a total of 612 medical colleges,
which have the capability of educating 91,927 medi-
cal graduates in a year [3]. There are about 324 seats
of radiation oncology specialization annually in differ-
ent teaching centers of India. Till July 2023, India has
approximately 609 radiotherapy centers with 671 lin-
ear accelerators, 42 tomotherapy units, 11 CyberKnife
machines, 370 HDR-BT units, and 2 intra-operative ra-
diotherapy (IORT) facilities, along with existing cobalt
facilities in many centers.

In prostate cancer radiotherapy, BT plays an integral
part of treatment in many countries. Results of prostate
BT are comparable (if not superior) with other modalities,
showing similar toxicities [4]. It may be the sole modality
in low- and intermediate-risk cancer patients [5]. In high-
risk and locally advanced cancer prostate cases, integrat-
ing BT with external beam treatment produces superior
results in terms of biochemical progression-free survival
(BFS). There is level 1A evidence advocated by interna-
tional guidelines [6, 7].

Brachytherapy in India is practiced since 1918 [8].
Here, BT centers have increased rapidly over the years,
and BT of cancer cervix is practiced across almost all in-
stitutions. Many of the centers are providing complex

Table 1. A 21-point questionnaire

procedures, such as interstitial brachytherapy (ISBT) in
locally advanced cancer cervix cases [9-11].

However, prostate BT in clinical practice has never
been successful in Indian cancer hospitals [12]. Therefore,
we wanted to understand the practice of ISBT in India
and the attitude of Indian radiation oncologists towards
prostate BT.

Material and methods

A 21-point questionnaire (Table 1) was designed in
Google form and sent to radiation oncologists practicing
in India, including all members of the Indian Brachyther-
apy Society (IBS), using texts, mails, and social media. Re-
sponses were collated, and descriptive statistical analysis
was performed.

Results

Respondents profile, patterns of ISBT, and
prostate cancer treatment practice across
institutions (Q. 1-7, Fig. 1A, B)

A total of 212 radiation oncologists working in 136
centers (centers of 8 respondents were not revealed) from
21 states and 4 union territories responded to the sur-

Question Respon- Options n (%)
dents

1 Years in practice after completing 213 < 3years 43 (20.2)
specialty training > 3 but < 6 years 29 (13.7)

3-6 years 62 (29.1)
> 10 years 79 (37.0)
2 Your center is... 212 Government/trust 97 (45.8)
Private teaching 67 (31.6)
Private non-teaching 47 (22.2)

Government non-teaching 1(0.4)
3 How many prostate cancer cases do 211 0-5 136 (63.8)
you see per month? More than 5 75 (35.2)
4 Do you treat/boost prostate cancers 210 No 102 (48.6)
by SBRT or HDR brachytherapy (BT)? By SBRT 80 (38.1)

By BT 6(2.8)

We practice both SBRT and BT 22 (10.5)
5 Do you have an IGRT facility to treat 211 Yes 170 (80.6)
prostate cancers? No 41(19.4)

6 Do you practice interstitial brachy- 212 Yes, less than 5 cases per year 24 (11.3)
therapy (all sites)? Yes, 5-10 cases 27 (12.7)

Yes, more than 10 cases per year 67 (31.6)
No 94 (44.3)
7 How many HDR-BT prostate cases 210 None 175 (83.3)
do you treat every year? Less than 2 cases per year 19 (9.0)

2-5 cases per year 6(2.9)

More than 5 cases per year 10 (4.8)

8 What is your opinion on the 208 HT + IMRT/IGRT 8 weeks 19 (9.1)
optimum management of locally HT + hypofractionated EBRT 62 (29.8)
advanced cancer prostate? HT + EBRT + brachytherapy boost 45 (21.6)

HT + EBRT + SBRT boost 14 (6.8)
All of the above 68 (32.7)
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Question Respon- Options n (%)
dents
9 What is your opinion on introducing 206 As monotherapy for clinically indicated cases 67 (32.5)
HDR-BT in Indian cancer patients? As boost for clinically indicated cases 95 (46.1)
Re-irradiation or salvage 44 (21.4)
10 HDR prostate brachytherapy offers 208 By delivering higher BED 178 (85.6)
advantage (multiple options can be Better PSA control 69 (33.2)
taken) Level 1A evidence as boost in certain stage patients 126 (60.6)
As monotherapy 78 (37.5)
11 Which of the following do you 204 TURP defect 36 (17.6)
think is a contraindication on HDR Seminal vesicle involvement 33 (16.2)
prostate brachytherapy (can choose Capsule breach 31(15.2)
multiple options) Inability to undergo anesthesia 53 (26)
All of the above 114 (70.6)
12 Did you ever encounter a need for 200 Few times patients have asked about it 48 (24)
prostate brachytherapy at any time As re-irradiation 54 (27)
in your practice? (can choose multi- Urologists’ preference 7 (3.5)
ple options) As a clinician that prostate BT would have given 133 (66.5)
better clinical result
13 Does your center have HDR facility? 211 Yes 168 (79.6)
No 43 (20.4)
14 Does your center have prostate 212 Yes, we have templates and catheters 88 (41.5)
brachytherapy templates or suitable No 102 (48.1)
needles/catheters? Do not know 10 (4.8)
We do not have but we can procure 12 (5.6)
15 Do you have access to trans-rectal 212 Yes, in our radiation oncology department 49 (23.1)
ultrasound (TRUS)? Yes, we can get whenever needed from other 95 (44.8)
department
No 68 (32.1)
16 Why do you think prostate 211 Lack of training 179 (84.8)
brachytherapy is not practiced pop- Lack of infrastructure 146 (69.2)
ularly in India? (can choose multiple SBRT is an easier option 115 (54.5)
options) Economically not viable 46 (21.8)
Prevalence of locally advanced cases 1(0.5)
17 LDR brachytherapy and HDR 206 We should promote LDR-BT more than HDR 8(3.9)
brachytherapy both are considered Arranging LDR-BT logistics, source procurement, 629
equally effective now, and LDR training, and planning are easier
brachytherapy seeds are currently Arranging HDR-BT logistics, source procurement, 112 (54.4)
available in India training, and planning are easier
I'am not in position to provide opinion 80 (38.8)
18  If you have all facilities, training, and 209 I would prefer HDR-BT over SBRT 126 (40)
clinical indication I would prefer SBRT over HDR-BT 83 (60)
19  Would you like to attend a ded- 210 Yes, definitely, | am willing to learn 167 (79.5)
icated prostate brachytherapy I am already well-trained in prostate brachytherapy 10 (4.8)
workshop for hands on training and | am not interested 9 (4.3)
practice? Not sure, will decide later 24 (11.4)
20  How many days are you ready to 203 1day 18 (8.9)
commit for the workshop? 2 days 92 (45.3)
3 days 52 (25.6)
4 days 41(20.2)
21 Do you think introducing prostate 212 No benefit, only added cost 10 (4.7)
brachytherapy as a boost would add Better control, but increased cost 73 (34.4)
to treatment? Patients would not agree to invasive procedure 46 (21.7)
We would be able to provide the optimal treatment 135 (63.7)
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Fig. 1. Responses in: A) years in practice after speciality training, B) IGRT facility to treat prostate cancer, C) availability of
HDR facility, D) practice of interstitial BT for all sites, E) availability of prostate BT template/needles, F) access to trans-rectal

ultrasound (TRUS)

vey questionnaire, with majority (66%) of post-specialty
training > 6 years, with 13.7% of over 3 but less than
6 years post-specialty training, and with 20.2% of less than
3 years. Over one-third of the respondents (n = 79, 37%)
had 10 years and above of post-specialty training. 45.8%
(n=97) of the doctors worked in government teaching hos-
pital, 31.6% (n = 67) in private teaching, and 22.2% (n = 47)
in non-teaching center. In a month, almost two-thirds of the
respondents (63.8%) handled 0-5 prostate cancer patients,
and 35.2% (n = 75) treated more than 5 prostate cancer cas-
es. In terms of access to facilities, 80.6% (n = 170) of the doc-
tors had access to image-guided radiation therapy (IGRT).

We explored the patterns of practice in ISBT, as it
should be the pre-requisite background to understand
the infrastructure and experience of treating physi-
cians in a department. We found that about half (44.3%,
n = 94) of the respondents did not practice ISBT for
any site, 31.6% (n = 67) of the doctors practiced more
than 10 ISBT cases per year, 12.7% (n = 27) and 11.3%
(n = 24) practiced 5-10 cases and less than 5 cases an-
nually, respectively. Majority (83.3%, n = 175) did not
practice high-dose-rate (HDR) prostate BT, 4.8%
(n = 10) of the respondents claimed to practice more
than 5 HDR prostate BT patients per year, 3% (n = 6)
treated 2-5 cases per year, and 9% (n = 19) practiced
less than 2 cases per year. Regarding boost practices
across the country, only 2.8% (n = 6) of the oncologists
preferred boost by brachytherapy vs. 38.1% (n = 80)
by stereotactic body radiation therapy (SBRT); 10.5%
(n=22)practiced bothSBRT and brachytherapyboost,and
the remaining 48.6% (n = 102) practiced neither. Across
136 institutions, 11 claimed to practice less than 2 cases
of prostate BT per year, 2 centers 2-5 cases per year, and
2 centers more than 5 patients per year.

Knowledge of respondents regarding prostate
cancer management/indications of prostate
brachytherapy (Q. 8-12, Fig. 2A-D)

One fifth (21.6%, n = 45) and 6.8% (n = 14) of the respon-
dents considered HT + EBRT + BT boost and HT + EBRT +
SBRT boost, respectively, as the optimal management for
locally advanced carcinoma prostate, while 38.9% (n = 81)
preferred conventional or hypofractionated radiotherapy
as the optimal choice. In the same question 68 radiation
oncologists, i.e. 38% of the respondents, is open to any of
the given options. When asked about the way to intro-
duce HDR prostate BT in Indian setting, 32.5% (1 = 67)
of the doctors said it can be started as a monotherapy,
46.1% (n = 95) of the respondents thought that prostate BT
should be initially introduced in Indian practice as boost
along with EBRT, and 21.4% (n = 44) favored re-irradia-
tion/salvage setting as the best way for HDR prostate BT
to be initiated in clinical practice.

Almost all the respondents (85.6%, n = 178) agreed
that HDR-BT offers higher biologically effective dose
(BED), and 60.6% (n = 126) of them understood that
there is level 1A evidence for BT boost in certain sub-
sets of patients treated by radical radiotherapy. 33.2%
(n = 69) of the respondents knew that it provides bet-
ter prostate specific antigen (PSA) control, while 37.5%
(n = 78) of the survey respondents believed it to be use-
ful as monotherapy in some cases, with a definite role to
play in treatment of prostate cancer by radiotherapy. Re-
garding contraindications to HDR-BT, 26% (n = 53) cited
inability to undergo anesthesia, 17.6% (n = 36) mentioned
TURP defect, 16.2% named seminal vesicle involvement,
and 15.2% (n = 31) cited capsule breach. However, the
majority of the respondents (70.6%, n = 144) considered
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Fig. 2. Responses in: A) need for prostate BT in clinical practice (200 respondents with n = 242 responses*), B) HDR-BT done to
treat prostate cancer, C) introduction of HDR-BT in Indian cancer patients, D) advantage of HDR prostate BT (208 respondents
with n = 451 responses**), E) use of SBRT or HDR-BT to treat prostate cancer, F) preference of HDR-BT and SBRT if all facilities

are available

all the above-mentioned factors as contraindications for
HDR-BT.

More than half (66.5%, n = 133) of the oncologists had
encountered the need for prostate BT at some point, and
believed that prostate BT would have given better clini-
cal result. 24% (n = 48) of the doctors mentioned that few
times patients have enquired about prostate BT, while
54% (n = 27%) of the physicians would have used it in
some re-irradiation setting; few oncologists (3.5%, n = 7)
received a call from a referring urologist to do prostate BT
at some point of their career.

Available infrastructure regarding prostate
brachytherapy in centers and hurdles in practice
(Q. 13-17, Fig. 1C-F)

Vast majority (79.6%, n = 168) of the respondents from
108 centers had access to HDR facilities, 41.5% (1 = 88) of the
doctors had access to prostate BT templates and needles/
catheters, 23.1% (n = 49) to trans-rectal ultrasound (TRUS)
in a radiation oncology department, and another 23.1%
(n = 49) were able to access it from other departments.

We also analyzed the availability of infrastructure in
institutions. There were responses from 136 institutions
across India (8 respondents did not revealed their work-
ing centers), and 54 (39.7%) institutions had requisite
templates and catheters. 90 (66.17%) centers had their
own TRUS, or easy access to TRUS. About trained work-
force, there were 9 respondents who thought they were
well-trained in prostate BT.

The most cited reason for prostate BT not being pop-
ularly practiced in India was lack of training (84.8%,
n = 179), followed by lack of infrastructure (69.2%,

n = 146) and a belief that SBRT is an easier treatment
option (54.5%, n = 155). 21.8% of the respondents had
concerns regarding economic viability of prostate cancer
brachytherapy program.

Despite availability of low-dose-rate (LDR) BT seeds
in India [13], it may not gain preference over HDR in our
country. In the question of choosing between LDR-BT
and HDR-BT, 80 respondents withheld their answer be-
cause of lack of experience in prostate BT. Among those
who gave an opinion, 88.9% (n = 112) said that arrang-
ing HDR-BT logistics, source procurement, training, and
planning are easier.

Prospects of HDR brachytherapy and willingness
to learn among the respondents (Q. 18-21, Fig. 2E, F)

Given all facilities are available, we found that 126 re-
spondents (60%) were willing to practice HDR prostate
BT, and 83 (40%) would go for SBRT. When we analyzed
this profile of the doctors according to years of experi-
ence, we found a decreasing trend of interest in prostate
BT among different age groups with lesser post-training
experience (Figure 1). We also noted that out of 80 respon-
dents who practiced SBRT for prostate boost, about 37 re-
spondents (46.25%) would use HDR-BT if adequate facil-
ities and training were provided (analyzing responses of
questions No. 4 and 18). Most respondents (79.5%, n =167)
were willing to attend a dedicated prostate BT workshop
for hands on training. 91.1% (n = 185) of them were ready
to dedicate 2-4 days in training and education. 63.7%
(n = 135) of the doctors opined that introducing prostate
BT in India would help to provide optimal treatment by
increasing treatment choices, while 34.4% (n = 73) of the
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oncologists felt that although it would provide better con-
trol, the cost of treatment would also increase.

Discussion

The present survey was undertaken to gain insight
into the practice patterns as well as factors contributing
to the lack of prostate BT practices in India. Previously,
surveys from India regarding BT practices in general and
cervical BT [9] have been published, but to the best of our
knowledge, this is the first survey paper from India fo-
cusing solely on prostate BT practices.

A study by Murthy et al. was the first of its kind on
prostate cancer in India. However, the issue of HDR pros-
tate cancer BT was not considered in detail [12, 14].

Our study, with 136 centers (center of 8 respondents
were not revealed) from 21 states and 4 union territories
of India, represents the most widely done BT survey in
this part of the world till date. Apart from the knowledge
on prostate BT, this survey also indicate patterns of ISBT
in India. Previous studies by Bandyopadhyay et al. and
Chatterjee et al. showed that 12.3% (of 57 centers) and
49% (of 59 centers) of the responded centers were prac-
ticing interstitial gynecological BT [10, 11]. For the last
8 years, gynecological BT workshops are being held reg-
ularly by the Association of Radiation Oncologists of In-
dia, European Society for Radiotherapy and Oncology
(AROI-ESTRO) group. Our recent study shows that 66%
(of 136 centers) are practicing ISBT. These data (from
question No. 6) included all ISBT practices, but we can
assume that the improved percentage of centers practic-
ing ISBT reflects an increased gynecological ISBT.

In a study by Vedang et al., only 3 out of 88 respon-
dents reported using prostate BT [12]; however, we found
this response to be higher in the current study. This may
be because of different responders’ profile, as we have
approached all IBS members.

Both HDR-BT and LDR-BT treatments show similar
results [15, 16]. The benefits of HDR-BT over LDR-BT are
the use of the same source for other BT procedures and
lower operator dependency in case of prostate BT. In In-
dia, the practice of HDR system is widely utilized for BT,
and doctors are trained and familiar to use HDR-BT in
gynecological cancers, such as cervix or endometrium [9].
Due to unavailability and logistic challenges, LDR seeds

¢0 57 (66%)

50

40

304 34%) (67% 24
G
20 -  (59% ) (45%)

33%] (41%)
10

0 - T
HDR SBRT HDR SBRT HDR SBRT HDR SBRT
> 10 years 6-10 years 3-6 years 0-3 years

Fig. 3. Interest in prostate brachytherapy among different
age groups

have never gained popularity in India. Here, LDR seeds
for prostate BT are being used by few centers only [17].
Most of the respondents in our study believed that setting
up HDR prostate BT logistics would be easy. Recently in
India, with the availability of LDR sources, physicians
willing to choose LDR system can also choose that option.

The declining rate of BT use in the USA is due to low
and declining number of prostate BT procedures per-
formed by residents [18, 19]. Multiple factors were cited
for the lack of popularity of prostate BT in India. Majority
of the respondents suggested lack of training as the com-
monest reason, followed by lack of infrastructure, SBRT
being an easier option, and economic non-viability. While
lack of training was recognized as the main reason by 55%
respondents in a recently conducted study by Vedang et al.
from India, 85% of the respondents in our study suggested
it as the main factor [12]. The issue of lack of training was
found real even in countries where prostate BT has been
practiced for a century; a declining trend is seen when
adequate training curriculum is not maintained [18, 19].
A previous study reported that 68% of respondents pro-
vided an opinion that lack of sufficient number of patients
to maintain a viable program is the reason for doctors not
willing to pursue this modality [12]. We think in India, we
have many HDR facilities that are used routinely for gy-
necological BT, so we already have a viable BT program.
Additional logistics are needed to make that system work
for prostate BT. With increasing life expectancy, chang-
es in diagnostic modalities, increased awareness among
the public, and changing lifestyles in Indian population,
the incidence of prostate cancer will be increasing [2, 20,
21]. Therefore, it may be a good option to be prepared to
deal with increasing incidence of prostate cancer. Also,
with 35.2% of the respondents seeing more than 5 cases
of prostate cancer patients per month, we believe viability
of any prostate treatment program, such as BT should not
be a problem. There are studies to suggest that SBRT boost
can provide the same results, but in terms of logistics,
the cost is bigger [22].

From this survey, it can be found that Indian phy-
sicians have good understanding about the benefits of
HDR prostate BT, and they are well aware of how to in-
tegrate prostate cancer radiotherapy in the management
of prostate cancer. Due to less exposure, they seem to be
more concerned about contraindications. The survey in-
dicates the need to train our clinicians with this confor-
mal art of BT.

In most part of India, period from 0 to 3 years after
obtaining specialty certification can be considered early
level professionals, who still pursue training for further
refinement. Period between 4 to 10 years are mid-level
professionals, while 10 years post-specialization, radia-
tion oncologists are serving as senior independent consul-
tants and are in a position to decide treatment protocols
and department policies. The above experience category
was considered while the responses were recorded.

We found an increasing interest in prostate BT that
may reflect clinical maturity and understanding gained
over time that prostate BT may be an option for a better
outcome (Fig. 3). Conversely, the survey shows grow-
ing popularity of SBRT among new generation of on-
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cologists, as they are more exposed to SBRT training
than BT. We found that the respondents with more than
10 years of experience are more willing to start a pros-
tate BT program, provided that all facilities are available.
Such senior members can start a BT program after discus-
sion with hospital management.

There is an access of volumetric imaging in 61.4%
(n = 84) of the centers. With 54 centers (39.4% of the
surveyed institutions) having a requisite template and
90 (66.17%) centers having own TRUS or easy access to
TRUS, we can conclude that lack of infrastructure is not
the main factor behind lesser use of prostate BT. In spite of
the lack of prostate BT practice, welcome findings of our
survey are the willingness of majority of the respondents
to learn prostate BT as well as their interest for a dedicated
hands on workshop. Almost half of the respondents were
willing to devote 2 dedicated days for such a workshop.

Training by the Groupe Européen de Curiethérapie
(GEC) and the European Society for Radiotherapy and
Oncology (GEC-ESTRO) for gynecological image-guided
brachytherapy (IGBT) has left a positive impact, as more
centers are now using interstitial IGBT in cancer cervix
[23]. Apart from the improvement in logistics and HDR
centers over the years, dedicated workshops on IGBT in
cancer cervix can improve training, knowledge, and in-
creased use of TRUS in pelvic BT.

TRUS is very widely used in pelvic BT procedures,
such as gynecological and prostate BT [24]. This increase
in interstitial gynecological BT practice may be a reason of
wider availability of TRUS, as we found in this survey. We
believe such improvement of interstitial and image-guided
BT in cervix will also facilitate prostate BT. In fact, Bachand
et al. showed that the confidence to practice prostate BT im-
proves if residents are trained in other procedures in same
site using similar instruments [25]. The change in attitude
and willingness to learn prostate brachytherapy is reflect-
ed through 4 workshops, with central theme on prostate
BT training that are held in India.

We can conclude that lack of training is the main fac-
tor impeding widespread use of this effective treatment
among our patients. This corroborates with surveys from
other countries, where it was seen that lack of training
during residency is the root cause of decline in this inter-
ventional practice [26]. Training organized by the Amer-
ican Brachytherapy Society impacted the practice of BT,
and about 80% of participants utilized this training in clin-
ical practice [27]. A survey on prostate cancer in France
among 54 centers also revealed that policy-makers need to
facilitate logistics and training facilities across the centers
for patients to obtain benefits of optimal treatment [28].
We advocate for dedicated workshops to adequately train
our peers and encourage practice of this modality. There
are instances where with good training and workshops,
the ABS has successfully implemented its training strate-
gy resulting in better outcomes in clinical practice [27, 29].
A study in Australia highlighted limited BT exposure
during RANZCR training, and suggested that this train-
ing should be incorporated in specialty training program
itself along with long-term BT workforce planning [30].

Conclusions

The present survey provides information on the prev-
alence of prostate BT services as well as the attitude of
Indian radiation oncologists towards this technique. It
is evident that the majority of radiation oncologists do
not practice HDR prostate BT, attributing it to the lack
of training and infrastructure. Most of the respondents
are willing to learn and look forward to dedicated train-
ing workshops on prostate BT. Based on the survey’s re-
sults, training activities should be initiated by the Indian
Brachytherapy Society with the aim to promote HDR
prostate BT in India. This has the potential to translate
into better utilization of HDR-BT facilities without major
cost implications for healthcare providers and patients.

Acknowledgment

To all our peers who helped us to complete this survey.

Disclosure

The authors report no conflict of interest.

References

1. Katdare N. Obstacles and optimisation of oncology services
in India. In: Schmidt-Stra8burger U (Eds.). Improving Oncol-
ogy Worldwide. Sustainable Development Goals Series. Springer,
Cham 2022.

2. Mathur P, Sathishkumar K, Chaturvedi M et al. Cancer
Statistics, 2020: Report from National Cancer Registry Pro-
gramme, India. JGO Global Oncol 2020; 6: 1063-1075.

3. Mondal H, Soni S, Juyal A et al. Current distribution of medi-
cal colleges in India and its potential predictors: A public do-
main data audit. | Family Med Prim Care 2023; 12: 1072-1077.

4. Zaorsky NG, Davis BJ, Nguyen PL et al. The evolution of
brachytherapy for prostate cancer. Nat Rev Urol 2017; 14:
415-439.

5. Schaeffer EM, Srinivas S, Adra N et al. NCCN Guidelines®
Insights: Prostate Cancer, Version 1.2023. | Natl Compr Canc
Netw 2022; 20: 1288-1298.

6. Kee DLC, Gal ], Falk AT et al. Brachytherapy versus exter-
nal beam radiotherapy boost for prostate cancer: Systematic
review with meta-analysis of randomized trials. Cancer Treat
Rev 2018; 70: 265-271.

7. Morton GC. High-dose-rate brachytherapy boost for pros-
tate cancer: rationale and technique. | Contemp Brachytherapy
2014; 6: 323-330.

8. Banerjee S, Mukherje M, Maiti PK et al. The forgotten hero in
the Indian radiotherapy. | Cancer Res Ther 2014; 10: 793-795.

9. Banerjee S, Mahantshetty U, Shrivastava S. Brachytherapy in
India - a long road ahead. ] Contemp Brachytherapy 2014; 6:
331-335.

10. Bandyopadhyay A, Basu P, Roy K et al. Treatment of lo-
cally advanced carcinoma cervix with special emphasis on
brachytherapy: A practice pattern survey among young
radiation oncologist of India. South Asian | Cancer 2018; 7:
231-235.

11. Chatterjee A, Grover S, Gurram L et al. Patterns of cervical
cancer brachytherapy in India: results of an online survey
supported by the Indian Brachytherapy Society. | Contemp
Brachytherapy 2019; 11: 527-533.

12. Murthy V, Mallick I, Arunsingh M et al. Prostate radiother-
apy in India: Evolution, practice and challenges in the 21st
century. Clin Oncol (R Coll Radiol) 2019; 31: 492-501.

Journal of Contemporary Brachytherapy (2023/volume 15/number 6)



398 Susovan Banerjes, Soumya Sarkar, Umesh Mahantshetty, et al.

13. Saxena SK, Mukherjee A, Kumar Y et al. Preparation and
deployment of indigenous ®I-seeds for the treatment of
prostate cancer: Dawn of prostate brachytherapy in India.
] Radioanal Nucl Chem 2014; 302: 1237-1243.

14. Bakshi G, Tongaonkar H, Addla S et al. Expert survey on
management of prostate cancer in India: Real-world insights
into practice patterns. Indian | Cancer 2022; 59 (Supplement):
519-545.

15. Amazaki H, Masui K, Suzuki G et al. High-dose-rate
brachytherapy with external beam radiotherapy versus low-
dose-rate brachytherapy with or without external beam ra-
diotherapy for clinically localized prostate cancer. Sci Rep
2021; 11: 6165.

16. Banerjee S, Kataria T, Goyal S et al. Low dose rate permanent
seed brachytherapy: tracing its evolution and current status.
Prec Radiat Oncol 2020; 4: 89-98.

17. Palled SR, Saminathan S, Pasha T et al. Prostate permanent
implant brachytherapy with BARC I-125 Ocu-Prosta seeds.
J Can Res Ther 2021; 17: 340-347.

18. Nabavizadeh N, Burt LM, Mancini BR et al. ARRO Executive
Committee. Results of the 2013-2015 Association of Residents
in Radiation Oncology Survey of Chief Residents in the Unit-
ed States. Int | Radiat Oncol Biol Phys 2016; 94: 228-234.

19. Compton J]J, Gaspar LE, Shrieve DC et al. Resident-reported
brachytherapy experience in ACGME-accredited radiation
oncology training programs. Brachytherapy 2013; 12: 622-627.

20. Hariharan K, Padmanabha V. Demography and disease
characteristics of prostate cancer in India. Indian | Urol 2016;
32:103-108.

21. Shetty R, Mathew RT, Vijayakumar M. Incidence and pattern
of distribution of cancer in India: A secondary data analysis
from six population-based cancer registries. Cancer Res Sta-
tistics Treat 2020; 3: 678-682.

22. Konski A. Cost effectiveness of prostate cancer radiotherapy.
Transl Androl Urol 2018; 7: 371-377.

23. Tan LT, Tanderup K, Kirisits C et al. Education and training
for image-guided adaptive brachytherapy for cervix cancer
- The (GEC)-ESTRO/EMBRACE perspective. Brachytherapy
2020; 19: 827-836.

24. Banerjee S, Kataria T, Gupta D et al. Use of ultrasound in
image-guided high-dose-rate brachytherapy: enumerations
and arguments. | Contemp Brachytherapy 2017; 9: 146-150.

25. Bachand J, Schroeder SR, Desai NB et al. Prostate brachyther-
apy procedural training: incorporation of related procedures
in resident training and competency assessment. | Contemp
Brachytherapy 2019; 11: 601-606.

26. Compton JJ, Gaspar LE, Shrieve DC et al. Resident-reported
brachytherapy experience in ACGME-accredited radiation
oncology training programs. Brachytherapy 2013; 12: 622-627.

27. Petereit DG. Increasing global access to brachytherapy: The
ABS 300 in 10 initiative and ongoing international efforts.
Brachytherapy 2022; 21: 1-3.

28. Lam Cham Kee D, Peiffert D, Hannoun-Lévi JM. Brachyther-
apy boost for prostate cancer: A national survey from
Groupe curiethérapie - Société francaise de radiothérapie
oncologique. Cancer Radiother 2019; 23: 847-852.

29. Frank S, Mourtada F, Crook J et al. The American Brachyther-
apy Society prostate brachytherapy LDR/HDR simulation
workshops: Hands-on, step-by-step training in the process of
quality assurance. Brachytherapy 2020; 19: 787-793.

30. Ong WL, Byrne A, Chelvarajah R et al. Survey of brachyther-
apy training experience among radiation oncology trainees
and fellows in the Royal Australian and New Zealand Col-
lege of Radiologists (RANZCR). | Med Imaging Radiat Oncol
2022; 66: 980-992.

Journal of Contemporary Brachytherapy (2023/volume 15/number 6)



	_Hlk138011371
	_Hlk138011455
	_Hlk138011531

