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for carcinoma cervix employed at various institutions of the 
country.
Thus, the present survey was undertaken to study the pattern 
of existing practice of radiotherapy for locally advanced cancer 
cervix with special emphasis on BT among young radiation 
oncologists of the country.
Methodology
A 25‑point survey was undertaken to study the standard 
management pattern of Stage IIB–IIIB cervical cancer with 
special emphasis on the BT practice patterns among various 
young radiation oncologist (<10 years of practice) working across 
the country. The survey was undertaken in three phases between 
January 2014 and April 2015. The survey was undertaken 
among participants attending in two subsequent Young radiation 
oncologists of India conferences in 2014 and 2015. The first 
phase was in the form of personal interview with a checklist 
among the younger members of the Association of Radiation 
Oncologist of India (AROI) during the two national conferences. 
In the second phase, the questionnaire was mailed to the 
individual oncologists with a follow‑up telephonic interview in the 
third phase, as obtained from the national directory. The 25‑point 
questionnaire or the interview checklist consisted of two parts, 
Part A being about general information and Part B about specific 
information regarding workload, infrastructure, and specific 
practice pattern (attached in supplements). The questionnaire 
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Introduction
Carcinoma of the uterine cervix is one of the most common 
cancers in developing countries like India. More than 80% 
patients present in a fairly advanced stage.[1] According 
to the GLOBOCAN statistics, the estimated incidence of 
cervical cancer in the world is 528,000 per year with 266,000 
annual deaths attributed to cervical cancer (approximately 
50%).[2] India alone contributes to 23% of the total global 
cases annually. With an annual 67000 deaths, cervical cancer 
remains one of the major causes of cancer‑related mortality 
in India.[3] For locally advanced cervical cancer (stage 
IB2‑IVA), external‑beam radiation (EBRT) with concurrent 
chemotherapy followed by brachytherapy (BT) is the current 
standard of treatment. BT is an irreplaceable component in 
the curative management of carcinoma of the cervix, and 
its exclusion/replacement compromises survival.[4,5] BT for 
carcinoma cervix has undergone major evolution over the times 
from the early 20th century till the first decade of 21st century. 
This evolution encompassed from dosing and dose prescription 
methods, use of imaging and computers, to design and 
materials of applicators, etc. Moreover, there have been various 
international guidelines available over time for gynecological 
BT keeping pace with the above developments; namely ICRU 
38 in 1985, American BT Society (ABS) recommendations in 
2000 and 2002, the GEC ESTRO recommendation in 2006 
and 2008, and finally, the latest ICRU 89 in 2017. Thus, 
there could be an expected heterogeneity in the system of BT 
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was pretested in a small sample and necessary corrections were 
made. The young radiation oncologists were asked about the most 
common prevailing practice in their institute about a particular 
issue or technique. The details of the existing infrastructure were 
also noted. An internal check with the facilities available and 
practice pattern was carried out for each center for coherence. 
Centers who did not have any BT facility were excluded from 
the analyses (9 responders).In cases of multiple respondents 
from a single institution, the common responses were noted. 
In cases where a number of different practices were found in 
the same institution, the most common one was noted. In case 
of discrepancies, a telephonic interview was conducted. The 
planned dose for total treatment of advanced carcinoma cervix 
was estimated by EQD2 model. Dose per fraction from BT, when 
combined with EBRT, was normalized to 2 Gy/weighted dose in 
equivalent 2 Gy fractions with an α/β= 10.
Formula is Nd (1 + d)/α/β ÷1.2 (N = No of fraction, d = dose 
per fraction, α/β = 10).
Results
Respondent characteristics
A total of 156 young radiation oncologists were contacted 
for the survey. About 57 young radiation oncologists from 
57 centers across the country responded in any of the three 
phases (response rate 36.3%). More than 90% were within 
10 years of completion of their qualifying exam (MD or 
DNB). Three RO with experience of more than 10 years were 
excluded, all of them were accompanying their juniors, and 
hence, there was no loss of data [Table 1]. Majority of them 
were residents or junior consultants or faculty and most of 
them were treating 5–50 cases of cervical carcinoma per month. 
Nineteen of them represented private nonacademic centers, 28 
represented government academic centers, the rest were from 
private academic, NGO run and other centers.
External‑beam radiation to the cervix
Physicians were queried regarding the standard EBRT dose 
prescribed for treating carcinoma cervix patients. Regarding 
EBRT doses for Stage II, the most common EBRT doses are 
46 Gy/23 fractions are prescribed in 24 centers (42.1%), and 
50 Gy in 25# is prescribed in 23 centers (40.4%). For Stage III, 
most common fractionation regimen 50 Gy in 25# is prescribed 
in 39 centers (68.4%), and 46 Gy in 23# is prescribed in 14 
centers (24.6%).
Regarding planning technique three‑dimensional (3D) conformal 
planning is used most commonly in 24 centers (42.1%) for 
cervical carcinoma. Computed tomography (CT)‑based 3D 
planning (two field/four field box without MLC) is used in 12 
centers (21.1%). Conventional simulation‑based planning for 
advanced cervical cancers is practiced in 8 centers (14.0%). 
IMRT (with or without SIB) used in 14 centers (24.6%). 
Contouring and planning are initially done by residents in 
32 (56.1%) and by junior consultants in 14 (24.6%) and 
by senior consultants/Faculty in 10 (17.5%). About 75% 
respondents stated that concurrent chemotherapy with EBRT 
is prescribed in their institution usually for all eligible cases 
whereas about 25% said they do so only in selected cases.
Brachytherapy
With regard to dose rate, 51 respondents (about 90%) have 
high‑dose‑rate (HDR) available and 5 reportedly had (12.1%) 

low dose‑rate (LDR) facility at the time of the interview. 
Iridium192 is the most commonly used isotope in 48 
centers (82.8%) and cesium137 used in 5 centers (12.1%) and 
Co60 used in 3 centers (5.2%) [Table 2]. Respondents were 
possessing cesium during the survey in 2014, of which recent 
trail reveals it has been dismantled from two centers.
There was some variability in the type of applicator used for 
intracavitary applications with the tandem and ovoid applicator 
being the preferred one in 15 centers followed by Ring and 
Tandem The Fletcher suit applicator or its modification is the 
most frequently used applicator for HDR intracavitary (ICRT); 
it is used in 37 centers (64.9%). Among them, MR compatible 
tandem ovoid is used in 5 centers (8.8%) and MR compatible ring 
and tandem are in use at four centers (7%). Interstitial application 
is done using MUPIT (Martinez Universal Perineal Interstitial 
Template) in 3 centers (5.3%) Syed‑Neblet applicator in 2 (3.5%) 
and Vienna applicators in 2 (3.5%) two centers [Table 2]. Advance 
applications or combination of ICRT‑ISRT was done in only five 
centers. For application insertion, 67.7% of respondents patients 
received some sort of anesthesia/sedation, consisting of general/
spinal anesthesia (31.6%), and intravenous (IV) sedation (injectable 
opioids/benzodiazepines/combination) (35.1%) while 28.1% 
received analgesics (nonsteroidal anti‑inflammatory drugs/tramadol) 
only.
Regarding to imaging the BT applicator after insertion, 90% 
radiation oncologists said that they use imaging for planning. 
16 centers (28.1%) reported that they used X‑ray‑based 
two‑dimensional (2D) planning, 30 centers (52.6%) reported 
that they used CT based imaging while magnetic resonance 
imaging (MRI) is routinely used (for contouring or planning 
or both) only in 5 centers (8.8%). Two centers responded that 
they use both CT and X‑ray based imaging. Majority of the 
centers (44 out of 57) use some form imaging (2D/3D) for 

Table 1: Characteristics of respondents as per 
experience, area served, and analgesia or anesthesia 
used

n (%)
Respondent’s years of practice (years)

<3 20 (35.1)
3‑5 9 (15.8)
5‑7 15 (26.3)
8‑10 10 (17.5)
>10 3 (5.3)
Total 57 (100.0)

Role in the department
Resident/registrar 20 (35.1)
Junior consultant 13 (22.8)
Faculty 15 (26.3)
Senior consultant 9 (15.8)
Total 57 (100)

Respondents locality/area served
Metropolitan city 15 (26.3)
Big city 28 (49.1)
Smaller city 14 (24.6)

Total cervix cases treated per month
<5 cases (low) 6 (10.5)
5‑20 cases (intermediate) 25 (43.9)
20‑50 cases (high) 20 (35.1)
>50 cases (very high) 6 (10.5)
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ESTRO recommendations, 12 follow the ABS guidelines while 
the rest follow the ICRU 38 recommendations. The pattern of 
routine use of 3D imaging for brachytherapy planning did not 
significantly differ among government and private centers, nor 
did it correlate with the volume of cervical cancer patients 
treated at the particular center or institute.
A large heterogeneity was observed regarding the fractionation 
schedule adopted at various centers and by different young 
radiation oncologists. The most common fractionation regimen 
7 Gy × 3# is prescribed by 30 centers (52.6%). Second most 
common regimen 9 Gy × 2# is used in 7 centers (12.3%). 
Scheduling of BT was done mainly after completion of EBRT, 
with about 86% of centers starting ICRT within 2 weeks 
of completion of EBRT. Only two centers were practicing 
interdigitation of BT fractions with external beam radiotherapy 
routinely as an institutional protocol. The mean planned 
combined EQD210 was about 78.78 Gy for Stage IIIB and 
71.1 Gy for Stage IIB disease [Figures 1 and 2]. Mean planned 
combined EQD210 was slightly higher in patients treated in 

Table 2: External beam radiotherapy and brachytherapy characteristics
Number of centers (%)

External beam radiotherapy planning technique
Manual/clinical 11 (19.3)
Fluoroscopy/conventional simulation 8 (14.0)
CT‑based 3D planning 12 (21.1)
3D conformal 24 (42.1)
IMRT 2 (3.5)

Use of IMRT/VMAT
Yes 14 (24.6)
No 43 (75.4)

Commonly used applicator for ICRT*
Manchester‑tandem ovoid 15 (26.3)
Fletcher/modification 37 (64.9)
Ring and tandem 13 (22.8)
MRI compatible ring and tandem 4 (7.0)
MRI compatible tandem and ovoid 5 (8.8)
Vienna 2 (3.5)

ISRT applicators used
MUPIT 3 (5.3)
Syed‑Neblett template 2 (3.5)
Vienna 2 (3.5)
None/ISRT not performed 50 (87.7)
Total 57 (100.0)

Imaging modality
No routine imaging, standard plan based 6 (10.5)
C arm/X‑ray‑based 2D imaging 16 (28.1)
CT‑based imaging 30 (52.6)
MRI aided 5 (8.8)
Total 57 (100.0)

Medication/anesthesia for intracavitary application
No medication 3 (5.3)
Only analgesics (NSAIDS and/or opioids) 16 (28.1)
Analgesics and sedation 20 (35.1)
General/spinal anesthesia 18 (31.6)
Total 57 (100.0)

Image‑based brachytherapy characteristic Image‑based planning No image‑based planning P Value
High volume (n=26) 69.6 30.4 0.769
Intermediate (n=25) 62.5 37.5
Low (n=6) 66.67 33.33
CT=Computed tomography, 3D=Three‑dimensional, IMRT=Intensity‑modulated radiation therapy, VMAT=Volumetric modulated arc therapy, MRI=Magnetic resonance imaging, 
MUPIT=Martinez universal perineal interstitial template, 2D=Two‑dimensional, ICRT=Intracavitary radiotherapy, NSAIDS=Non steroidal anti–inflammatory drugs

first the first fraction only while only in seven centers imaging 
(2D or 3D) is done for all fractions routinely.
Those centers who are using orthogonal X‑ray‑based planning, 
prescriptions are made at point A and dose reported for 
bladder and rectal points. In centers using volumetric imaging, 
80% contour organs at risks (OARs) (rectum and bladder) in 
axial slices and report doses to at least one of the volumes 
(2cc most commonly 21 out of 24). Sigmoid is routinely 
contoured in only few centers (7 out of 30) by the young 
radiation oncologists. Gross tumor volume (GTV), high‑risk 
clinical target volume (HRCTV), and intermediate clinical 
target volume are drawn in five centers routinely with 
prescriptions are made to point A in most of them, with 
reporting of HRCTV and GTV doses. A planning aim of 
80% to bladder (point/2cc) and 75% to rectum (rectal point 
or 2cc) of the prescribed dose is followed in the majority of 
centers (38 of 57) as per the respondents. Various institutes 
follow different  recommendeations for planning, prescribing 
and reporting dose constraints, 14 out of 57 folowthe GEC 
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private organizations than in government institution in both 
carcinoma cervix Stage II and Stage III.
Discussion
Globally, cervical cancer represents the most common 
gynecologic malignancy in women.[6] As most of the cases 
present at advanced stages, such as Stage III and Stage 
IV, in which surgery is not possible, radiotherapy plays an 
important role in these patients.[7‑10] Radiation has been used 
successfully to treat cervical cancer for nearly a century. 
The effective combination of external beam irradiation and 
concurrent chemotherapy followed by BT has been shown to 
be an effective treatment for cervical cancer patients since the 
Teletherapy aims to sterilize and control the pelvic disease and 
the BT aim to eradicate the central disease. The present survey 
was undertaken to study the pattern care delivered by young 
radiation oncologist across the country to treat this disease with 
radiotherapy; the diversity of techniques used, methodology 
of planning the prescribed doses, and the guidelines followed. 
Although practice pattern or pattern of care surveys are 
undertaken and reported from other countries, this is probably 
the second study after the study by Gandhi et al. assessing 
practice and attitude of BT use.
The respondents of our study were mostly young radiation 
oncologists which suggest they have completed their training 
in recent years and probably are well versed with international 
recommendations. That a majority of them belonged to 
academic centers also negates the biases of treatment protocol 
due to financial implications. This is important since per pocket 
payment may lead to treatment curtailment or modifications for 
cost concerns.
In our study, among 57 oncologists, 24 of them (42.1%) used 
EBRT at the dose of 46.0 Gy in 23# and 23 (i.e., 40.4%) 
used 50.0 Gy in 25# in carcinoma cervix Stage II and 39 
oncologists (i.e., 68.4%) used EBRT 50 Gy in 25# in carcinoma 
cervix Stage III. 30 among all the oncologists (52%) used 
BT at the dose of 3 × 7 Gy started within 1–2 weeks of 
completion of EBRT. The mean combined EQD210 was about 
78.78 Gy for Stage IIIB and 71.1 Gy for Stage IIB disease.
The ABS recommends multiple HDR insertions to allow 
progressive tumor volume reduction, allowing more effective 
disease coverage with subsequent applications. Four to eight 
fractions of HDR‑ICRT, with the dose ranging from 5.3 to 
7.5 Gy per fraction and the total dose by EBRT from 20 to 
50.4 Gy for early and late stages of the diseases.[8]

In the United States, the most commonly used regimens are 
45 Gy EBRT to the pelvis (possibly with a sidewall boost) 
with concurrent cisplatin‑based chemotherapy and HDR BT 
either 5.5 Gy per fraction for 5 fractions (for patients treated 
with concurrent chemotherapy who have had either a complete 
response or have <4 cm of residual disease) or 6 Gy for 5 
fractions (for patients with tumors >4 cm after EBRT). Over 
the past decade, the most common HDR fraction size used in 
the United States for all stages of cervix cancer has been 6 Gy 
for five fractions, but concerns have been raised about potential 
toxicity to the sigmoid colon and rectum in patients treated 
with chemoradiation.[11] As a result, recent clinical trials have 
included a range of lower fractional doses, such as 5.5 Gy for 
five fractions. Contrary to the above practice, in India, majority 

of the centers use three or less fractions with individual fraction 
size more than 6 Gy.
Although fractionation patterns may vary, the overall 
mean planned dose (EQD210 Gy) administered for cervical 
cancer is quite similar across the country (76.89 Gy for IIB 
And 78.55 Gy for IIIB) which is slightly lower than the 
recommended doses as per stage by various international 
guidelines. However, similar planned dose rates were also 
reported from a survey in UK also.[12]

This study yields information on human and material resources 
available for BT from India for the first time. The information 
presented provides valuable insight into the current state of BT 
practice in this region. While CT is the most frequently used 
method for BT imaging, 2D X ray‑based is still in vogue which 
the standard imaging used before the 1990s in the developed 
nations. In an ABS survey, 70% of respondents used CT after 
BT applicator insertion and as compared to 52.6% in this 
survey.[23] Since the integration of CT into radiation oncology 
departments is integral to 3D imaging for external beam, use of 
CT for BT has also increased; which has been reflected in this 
study. In our survey, 8.8% reported that they used MRI‑based 
planning and 15% have MRI compatible applicators, indicating 
many are planning tpo start MRI based Bt in near future. In 
spite of costs and the use of MRI in cervical BT in 2014–2015 
is an encouraging sign and points to the adaptation of better 
volume‑based concepts in the future years. Also that more than 
50% of centers are using CT‑based planning is also encouraging.
In this survey, HDR available in 87.9% and LDR/pulsed 
dose rate/medium dose rate in 12.1% institutions. Due 
to technological and imaging advances, the HDR BT are 
increasingly become popular and the usage of LDR BT 
seems to be limited. In the high‑volume centers of India, the 
use of LDR is decreasing fast because of the resource and 
workforce constraints. The fact that studies from the country 
have shown the equivalence of HDR to LDR BT regarding 
survival outcomes may have also contributed to this fact.[13] 
Advantages of HDR BT include opportunities for outpatient 
treatment, avoidance of exposure to staff from the radiation 
source, consistent and reproducible applicator positioning, and 
dose optimization attained with a variable dwell‑time stepping 
source.[14‑20] The use of HDR‑BT in India is on a steep raise.[21]

A recent Quality Research in Radiation Oncology (QRRO, 
formerly Patterns of Care) survey from 2007 to 2009 the 
most common fractionation used was 7 Gy in 3#.[22] The 

Figure 1: Comparison of the Planned 
EQD210Gy for carcinoma cervix Stage 
IIB among Government owned and 
Private Institutions

Figure 2: Comparison of the Planned 
EQD210Gy for carcinoma cervix Stage 
IIIB among government‑owned and 
private Institutions
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current study demonstrates that the planned EQD2 is practiced 
across the country is empirical, many times inadequate, not 
adaptive (depending on volume of disease at the time of BT) 
in most of the centers This may be due to lack of training 
of young radiation oncologists, infrastructural deficiencies or 
lack of proper imaging facilities. Hopefully, the current joint 
workshops by AROI and ESTRO being organized countrywide 
will spread the message of image‑based and adaptive planning. 
The proper training along with the allocation of huge funds by 
the government for up gradation of cancer centers will help a 
long way.
In this survey for applicator insertion, patient received general 
or spinal anesthesia only in 31.6% and IV sedation only 
in 35.1%. Thus, need for more focus on patient comfort, 
pain care, and quality of application should be made. The 
application of ICRT application without proper sedation as 
practiced in many centers. On probing further into the matter, 
it was found unavailability of dedicated operation theatre and 
anesthesia facilities remains a constraint. The recent increase in 
training facilities by the government to produce more trained 
anesthetists might possibly solve the problem. Another finding 
of our survey was that after EBRT treated only few cases are 
being treated by transperineal ISRT (MUPIT only in 5.3% 
and Neblet in 3.5%). Thus, there is a possibility that majority 
centers in the country are undertreating a significant proportion 
of the advanced cervical cancers. Resource limitations both 
regarding infrastructure and human capital might be the barrier.
The mean planned EQD210 was higher in private centers as 
compared to academic/government and high volume centers 
suggesting probably a safer and standard fit for all protocol 
approach being practiced in such centers, due resource 
constraints. The fact that 57% of these centers practice image 
based BT as compared 74% of the private low‑volume centers 
explains the above (P = 0.075).
Clearly, the most important limitation of this study is the 
response rate, which was negatively influenced by the limited 
participation of RT. As a result, it is merely impossible to 
make any conclusions about ideal BT practice pattern. Apart 
from the obvious biases associated with questionnaire/interview 
based cross‑sectional study, another important drawback was 
that this study was not linked with any facility survey or 
outcome audit of the various centers. However, still, with its 
limitation, this study provides a useful insight into the BT 
practices of the country and helps to identify the opportunities 
for improvement. This would also help policymakers and 
national organizations for structuring trainings courses of 
young oncologist.
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