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We will discuss. " I—_—
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Evolution of Volume based IGBT.

Relevant points of ICRU 89.

Relation between point based and volume based planning.
Problems of IGABT(MRI).

Advantages/ disadvantages of CT guided BT.

CT guided IGABT guidelines.

Clinical results of CT guided BT.

Implementing CT guided IGABT in clinical practice.



Preface of todays discussion ooz
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Margaret Cleves first used Radium in treatment of cervix cancer.

Empirical system No prescription rules/
Not Point or Volume based.

Stockholm System- IC brachytherapy Started in 1910.}

Paris System — ICBT started at Paris

Manchester system
Todd and Meridith in 1930 -- Point based system and prescription rules. Concept of
OARs

* Point Based ICRT ruled the arena for more than 70 years .

* Excellent control rates of cancer cervix in combination with EBRT and CCT.

* A technique of boast for Radiation oncologist offering unparallel cure rates
compared to any other disease in the contemporary times.



Evolution of imaging in brachytherapy and the corresponding literature = -meoanr -
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Numerous research articles.
Plain x ray —) ICRU 38 as Guidelines in 1985.

International standard
until 2002

Clinical results available from 2000 till
2002-2011, more and date.

more centers started ¢EESSS=)  corp . ABS/IBS Guidelines in 2021
using CT based

planning

GEC ESTRO group 2000.
Started around 1998, ¢u—) Recommendations —2005-2012
Multiple reports Clinical Outcome results 2017/2021/

published ICRU 89 - 2016
By 2010.




Talks to replace Point A did not happened
because of its inherent criticisms!

* Not being a true anatomical point.

* Not reproducible in all fractions.

* Does not represents true tumour
volume.

* Confusions about its true positions.

* Lack of correlation of dose and

outcomes.

Why a need was felt to replace point A?
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Rather we attained new advancements and
have new needs.

Volumetric imaging at diagnosis and
Brachytherapy.

Compatible applicators.

Understanding the contouring of target
volumes.

Better optimisation of treatment plans in
volumetric planning.

Advent of IC+IS techniques that mandates
volumetric imaging and volume
delineations.

In pouring clinical results showing more
control and less toxicities with IGBT.



() Volumetric images —Point A dose prescription is inadequate
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Left/Rt - maximum width 2 cm.
The Point A dose is representative of CTVHR
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e Maximum width of 4 cm Rt side.
* 45 Gy EBRT+ 7GyX4 HDR.
 Right EQD2 to 57 Gy (47%)

* Dmax HRCTV 2.5 cm
* Left EQD2 78 Gy EQD2 78
Gy(80%)




IC+IS technique of Brachytherapy and IGABT

i

* In todays radiotherapy you treat only after U see.

* Complex IC/IS techniques are not performed without
Imaging.

* A better method than Point A replacement can be

discussed.
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HR CTV D90 (Gy

IGABT and IC+IS BT are complimentary for better LC in advanced Ca Cervix
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No Brachytherapy Vs 2D/3D Brachytherapy
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Total 25 % improvement in OS
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ICRU 89 on basis of GECESTRO guidelines validated by Retro embrace and EMBRACE trials.
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n = menanra)-

Wues 1) Mo 13 2002 BEN WUTIAM) (prel)
BN T4 o

Journal of the ICRU |

Recommgndations from Gynaecological (GYN) GEC-ESTRO
Working Group™ (I): concepts and terms in 3D image based 3D
treatment planning in cervix cancer brachytherapy with emphasis
ICRU REPORT 89 on MRI assessment of GTV and CTV

Prescribing, Recording, and Reporting Recommendations from gynaecological (GYN) GEC ESTRO working |

SIRCUYIRMARY.JOLCBNOH.OF I COrViX group (I1): Concepts and terms in 3D image-based treatment planning
in cervix cancer brachytherapy—3D dose volume parameters and

aspects of 3D image-based anatomy, radiation physics, radiobiology

Recommendations from Gynaecological (GYN) GEC-ESTRO Working Group:
Considerations and pitfalls in commissioning and applicator reconstruction
in 3D image-based treatment planning of cervix cancer brachytherapy

Recommendations from Gynaecological (GYN) GEC-ESTRO Working Group (IV):
i Basic principles and parameters for MR imaging within the frame of image
based adaptive cervix cancer brachytherapy
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ICRU report 389 (258 pages)

il Prescribing, Recording, and Reporting
Brachytherapy for Cancer of the Cervix

Sections 1-12
Summary (end of each section)
Key messages (1-4, 9, 12)
Recommendations (5-8,10-11)

Chapter (7) — Introduction

Chapter (2) — Prevention, Diagnosis, Prognosis, Treatment and Outcome
Chapter (3) — Brachytherapy Techniques and Systems

Chapter (4) — Brachytherapy Imaging for Treatment Planning

Chapter (6) — Tumor and Target Volumes and Adaptive Radiotherapy

Chapter (6) — Organs At Risk and Morbidity-Related Concepts and Volumes

Chapter (7) — Radiobiological considerations

Chapter (8) — Dose and Volume Parameters for Prescribing, Recording, and Reporting
Brachytherapy, Alone or combined with External Beam Therapy

Chapter (9) — Volumetric Dose Assessment

Chapter (70) — Radiographic Dose Assessment

Chapter (771) — Sources and Absorbed-Dose Calculation

Chapter (72) — Treatment planning

Chapter (13) — Summary of The Recommendations

Appendix A: 9 Comprehensive Clinical Examples (various clinical/technical scenarios)



Tumor and Target Volumes and Adaptive Radiotherapy

+ 'ICRU 89 Adaptive IGBT

: -E' ol Initial Tumor Extention at Time of Diagnosis ;J l
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* Emphasizes adaptive, 4D( 3 D and R b //‘

time) treatment approach. S B

GTVinit= 90cm? CTV-T=300cm?

* Improve the efficacy/toxicity ratio AR
by exploiting the tumor-volume \/If?v m:]

regression
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Stable Disease

Partial Remission

Complete Remission
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GTVres: V= 90cm?

GTVres: V= 30cm?®

GTVres: V= 30cm?

Patho. tissue: V= 20cm?®

GTVres: V= 0cm?

Patho. tissue: 20cm?
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GTVres: V= Ocm?®
(microscopic residual tumor cells)

g
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;’E \ Adaptive CTV based on GTV.

R N e O O e . CTV based on GV response
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pior i fherapy 1. brachylhempy 2 brachylhermpy 3. brachytherapy 4. brachytherapy
CTV-adap: V2 300cm? CTV-adap: V=40cm? CTV-adap: V= 30cm? CTV-adap: V= 10cm?
, I I I
Dimopoulos et al. IJROBP 2006 ADAPTIVE TREATUENT |
GTVinit P ACTVST [ JGTvres st cTvadap = Pathologic tissue

5.3. Schematic diagram indicating various forms of response of the initial GTV to treatment, resulting in various forms of residual

YT “ ey



Initial GTV plus margins.
Initial GTV alone
Initial sub-GTVs

Adaptive planning for a Volumes- opinions can differ ;...

Ly
et
At diagnosis:
CTV-Tuwu
GTV..u
Sub-GTV
GTV,..= S0 cm®
A L CTV-T,, = 200 cm? GTV re-evaluation:
No GTV re-evaluation: . SUb-GTV .y = 70 om? a1V
- .
Pathologic tissue
Treatment GTV,.. = 30cm® SUB-LET Vies
GTV,.= S0 cm® Pathol. tissue = 20 ecm?®
Sub-GTV, .= 70cm” Sub-GTV,_, = 3 cm?
Non adaptive CTV-T based on GTV, ;- Adaptive CTV-T based on GTV, _.:
v v - -
- - -
CTV-T=CTV-T,,, CTV-T=GTV,,, CTV-T=Sub-GTV,. CTV-T=GTV,.. + CTV-T=GTV,,. + CTV-T=GTV,,, CTV-T=Sub-GTV,.
= 200 ocm? = 90 cm? =70 cm™ margin + pathol. tissue margin = 40 cm® = 30 cm? =3 cm’

* Residual GTV + residual pathologic tissue in the area of the initial
GTV + tumor-bearing organ

* Res GTV plus residual pathologic tissue in the area of the initial
GTV.

* Residual GTV alone plus margins

* Residual GTV alone.

* Residual sub-GTVs.
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£ Target volume concepts

High Risk CTV :
GTV at time of brachytherapy
In all cases includes:

GTV + whole cervix IntermediateRISkCTV :
Presumed tumour extension in GTV at time of diagnosis
adjacent tissues Clinical assessment n all cases includes:
Residual grey zones on MRI '

HR-CTV
ntegrates initial GTV

NO SAFETY MARGINS
SAFETY MARGINS
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/ 1 GTV Res + Cervix+ Grey Zones(in region of previous
GTV)= HRCTV

Initial GTV + HRCTV Cervix + Margin= IRCTV

CTVLR= Treated during EBRT

= mebanta| i




o
e IH
7 IRCTV margins femeoan -
& j{ THE MEDICITY | Tife
Az
Initial tumour extension Initial tumour extension
l‘ v ¢ ¢ A4 i
Complete remission No remission Complete remission Partial remission No remission

Poor

Initial tumour extension (at diagnosis Residual disease CTVur CTV
H IR

* The GEC ESTRO - 10 mm margin in the Lat and CC directions and 5 mm AP direction.

* Margin at the borders of the CTV-THR where there was no initial GTV-T.

e Stable disease, CTV-THR becomes similar to the GTV-T init, with margins for IRCTV.

* In the case of rectal/bladder invasion, CTV-T margins should not go into the organ lumen
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e BT-related morbidity are usually
linked to small volumes

receiving high absorbed doses.

* For small OAR planning and

reporting (0.1 or 2 cm3 it is

sufficient to delineate one outer

57 ReLrence Points

contour.

* Telangiectasia, ulceration,

Different positions of the vaginal part of the utero-vaginal necrosis, or fistula dose to 0.1 or
applicators, the cervix tumor, the uterus, and the reference volumes of
OARs in two different patients. 2CC.



Page 66 ICRU use of alternate images for HRCTV drawing

USG may become essential- even competitive with MRI.
The adaptive volumetric CTV-THR concept can be applied
on CT images and clinical examination are available for
treatment planning.

GTV-Tres can only be defined based on the clinical
examination.

Height of HRCTV cannot be assessed from CT images or
clinical examination.

Can be followed in Radiograph with limited accuracy.

%””: mebanta



Comel West

until you look back
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~ Relationship between point A/HRCTV/IRCTV

* The Point-A absorbed dose cannot predict the target
absorbed dose in individual patients

* It provides a reasonable estimate of the average
CTVHR D90 % for a population with a balanced
disease-stage Distribution.

* jtis possible to proceed from the average dose

prescription at Point A to the average dose

CTV,x Dy + /Point-A dose
o
@

prescribed to the CTVHR.

0 10 20 30 40 5 6 70 8 % 100 110" The treatment to the 60 Gy isodose line approximate

Volume CTV,; (cm?) the CTVIR.
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ICRU rectum dose (Gy) ICRU bladder dose (Gy)

The data exhibit a largely linear relationship but with a sizable variation for individual patients
(EMBRACE, 2015)
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Clinical relevance of the bladder and rectal reference points

* [CRU Rectal point doses- not a good predictor of D2cm3 in the
individual patient.

e 20 % larger with (SD40 %)

* [CRU bladder dose -is almost 20 % smaller than bladder D2cm3(SD
32 %).

* ICRU rectal point has clinical correlation.

* Bladder reference point no clinical correlation proved.
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Modalities and their uses in cervix cancer BT = meoanaj;-

Target Volumes OAR delineation | Treatment Planning Ease of access

Clinical examination NA Available
under sedation and Gold Standard Vaginal (both OAR
Documentation and Target) extent of
disease.
MR Gold standard Difficult outside
Very accurate More training than clinical trial.
CT based Planning
required
CT Needs Easily available.
supplementary Accurate Widely available
information.
USG Comparable to MRI Not encouraged. Not practised in Can be made easily

(Training required ) India available.
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Patterns of cervical cancer brachytherapy in India:

ORIGINAL ARTICLE Gynaecologic Cancers

Treatment of locally advanced carcinoma cervix with special emphasis on  (esults of an online survey supported by

brachytherapy: A practice pattern survey among young radiation oncologist e Indian Brachytherapy Society
of India

Anis Bandyopadhyay, Poulami Basu, Kaushik Roy, Suman Das', Susovan Banerjee’ Prof. Umesh Mahantshetty, MD'

centers) in more than 30% of cases. Some form of imag-

Abhishek Chatterjee, MD', Surbhi Grover, MD, MPH?, Lavanya Guiram, MD', Prof. Supriya Sastr, MD'

[5RT applicators used

MUPIT 363 ing was pertormed for planning by 97% (57/59 centers)
sr}fed-Ntblﬂﬂ enplae i g”; of respondents, with CT scan (65%, 38/59 centers) and
] 3 '

T J Contemp Brachytherapy 2019, 11, 6. 527-533
None I3RT not prformed _50 817 DO https-//doi org/10.5114/jcb 20I9.90448
Total 31 (100.0)

[maging modzlity 3% No
No routtne tmaptng standard plan based 6(105) o
Cam/Kptsed 2 inagng 60 | Image verification 23% X-ray
CT-based tmaging 30 (32.) :
e 1 3% Ultrasound

Tot 57(1000) 64 CT

e e v G. Suneja et al. / Brachytherapy ® (2016)
India. South Asian ] Cancer 2018;7:231-5. L - 10% MRI

o %
e
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* MR represents better resolution even for
normal organ contouring.

* Contouring or outer wall only is recommended.

* Whole lumen contouring makes CT contouring

comparable with MR.

* Bladder is a complex organ to contour.
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S Scope to improve HRCTV in CT-IGABT

Int. J. Radiation Oncology Biol. Phys., Vol. 68, No. 2, pp. 491-498, 2007
Copyright © 2007 Elsevier Inc.
Printed in the USA. All rights reserved
0360-3016/07/5-see front matter
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ELSEVIER doi:10.1016/j.ijrobp.2006.12.021

CLINICAL INVESTIGATION Cervix

COMPUTED TOMOGRAPHY VERSUS MAGNETIC RESONANCE IMAGING-
BASED CONTOURING IN CERVICAL CANCER BRACHYTHERAPY:
RESULTS OF A PROSPECTIVE TRIAL AND PRELIMINARY GUIDELINES
FOR STANDARDIZED CONTOURS

Akia N. ViswanatHan, M.D., M.P.H.,* Jonannes Divorouros, M.D.," Crristian Kirisits, Sc.D.,’
DaNIEL BErGER, M.Sc.,” AND RicHArRD PoTTER, M.D.,"

*Department of Radiation Oncology, Brigham and Women’s Hospital, Dana-Farber Cancer Institute, Boston, MA; "Department of
Radiotherapy and Radiobiology. Medical University of Vienna, Vienna, Austria
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The contouring methods didn’t
tool other complimentary imaging
like USG in view.

No contrast used in CT scan.

A more meticulous mapping may
improve the HRCTV drawn on CT.
A must read paper to understand

the message delivered.



MR VS CT based IGABT e
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Gold standard in delineation. “~&=+ Commonly available in most department even in
Experience widely published in last 15 years. developing countries.

Clinical results are excellent both in tumour control ¢ Considered more user and pocket friendly.

and toxicity.  Literature is adding up.
Standard guidelines , Validated by Multicentric * Time to disseminate benefits of IGABT by use of CT
study.

(

Not available in most centres for BT. * Complementary findings and imaging.

MR compatible applicators are considered fragile « Easily available.
and costly. .
Applicator reconstruction needs expertise. * Easy applicator and catheter recon.

The beneﬁts Of IGABT SpECia"y IC+IS tEChniques ° Results of MR-IGABT yet to be replicated"
cant reach where needed most.
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Cheap and cost
effective

Treatment of mass
Time tested
Unpredictable toxicity.
| just love my first Bike.

4D-CT IGBT

* More Safe.

* Affordable and cost effective 4D -MRIGBT

* Costly than Bike on initial * Real time GPS to reach
investment, destination(HRCTV Dose).

* Better for long drive (bigger * Back Camera ( More visible
tumors ) OARs).

* Less late toxicity. * Costly/ Not all can afford.

 NO GPS(Printed Map and
asking others).



Recognising CT as standard volumetric imaging modality
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) Educational Arids

Indian Brachytherapy Society Guidelines

for radiotherapeutic management of cervical

cancer with special emphasis on high-dose-rate « CT can be used for planning as an alternative

brachytherapy
B to
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 CT for delineation of organs at risk and

Ade BRACHYTHERAPY
A
ELSEVIER Brachytherapy m (2016) m

evaluation of

American Brachytherapy Society: Brachytherapy treatment
recommendations for locally advanced cervix cancer for low-income . : .
2 middlesineome countrios volume histogram parameters is routine.
Gita Suneja'*, Derek Brown”, Amy Chang”, Beth Erickson’, Elena Fidarova®, Surbhi Grover®’,
Umesh Mahantshetty”, Subir Nag”, Kailash N arayan'’, Memory Bvochora-Nsingo' ',

Celia Vicgasu, Akila N. Viswanathan'>, Ming Yin Lin'", David Gal‘l‘ncy] : 4 Tu m O r-rel ated targ et area Of Cu rrent reS eal’Ch .

'Duke University, Durham, NC
*University of California San Diego, San Diego, CA

e TheiicaenfCT i imaanina for treatment nlanninAa ic
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Complementary clinical and imaging i
* 35 patients.

Acta Oncologica

| ISSN: 0284-186X (Print) 1651-226X (Online) Journal homepage: https://www.tandfonline.com/loi/ionc20

High-risk clinical target volume delineation in CT- * Information of comprehenswe 3D

guided cervical cancer brachytherapy: Impact

of information from FIGO stage with or without documentation of repetitive gynecological

systematic inclusion of 3D documentation of

clinical gynecological examination examination in the HRCTV of CT.

Federico, Alina eturcaa & Nicold Nesvadll ol perger, Marlo * Use of 3D clinical drawings , significantly improves
RaditionOr the HRCTV volume and width estimation .

biology e physi

vwew.redjourn
Clinical Investigation—Gynecologic Cancer

A Prospective Comparison of Computed
Tomography with Transrectal Ultrasonography
Assistance and Magnetic Resonance
Imaging—Based Target-Volume Definition During
Image Guided Adaptive Brachytherapy for
Cervical Cancers

Umesh Mahantshetty, MD, DNB,* Pushpa Naga CH, MD, DNB,*
Chira Ranjan Khadanga, MD,* Shivakumar Gudi, MD,”

T st PhD - Yooaa Ghodi. MSc. DRP,* CTandMRI contours at various levels, only 0.1 to 0.4 cn

and Shyamkishore Shrivastava, MD, DNB'

Departments of *Radiation Oncology and Medical Physics, Tata Memorial Centre, Homi-Bhabha ° AI m OSt I I ke GO I d Stan d ard
n

« 25 patients
* Use of Clinical exam, MRI at diaghosis and TRUS at BT

e The mean differences in HR-CTV width between



+ " Mapping of the disease from clinical/Radiological information. 1. .....

SLERIEIES  Quantitative documentation of Clinical

Sinzlees JCB2021
o o o examinations- an essential adjunct for CTIGABT.
Quantitative and qualitative application

of clinical drawings for image-guided brachytherapy IBS guidelines
in cervical cancer patients

Date: Cervical cancer: clinical evaluation OInitial evaluation
ID: O At brachy (fractionno. )
Prot. Umesh Mahantshetty, MDD |8 Susoven Banedee, MD2. Aina Stusca, MDA, Prof. Creistion is, 5
ataina Majecakova, MDE Maximiian P Schmid, ME2 Vined Hande, MB2! Pof. Richasd Poter M4 « W »
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{zurgoan, Hongora, Indio, epaiment of Rodiotion Cnoclogy, fompehersive Conosr Cemier, Medion| Universing of Vienno, S=neo Fo1- _ ememee
Hoepim| of Vienna, Viennao, Sustia o, )
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= - ey
v /
‘ h=_cm t=__em w=_cm NMD (R)=__em NMD(L)=_em NMD - near maximum distance
A - -
* NMD
L

* Incorporating Radiological information.
* Width of the disease.

MRI clinical combined information
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Published in final edited form as:
Int J Radiat Oncol Biol Phys. 2014 October 1: 90(2): 320-328. doi:10.1016/.ijrobp.2014.06.003.

Comparison and Consensus Guidelines for Delineation of
Clinical Target Volume for CT- and MR-Based Brachytherapy in
Locally Advanced Cervical Cancer

Akila N. Viswanathan', Beth Erickson?, David K. Gaffney3, Walter Bosch?, and members of
the CTIMR Atlas Committee!+234.5.67.89.10,11,12,13,14.15,16.17,18.19,20

TDviakAma 0 WMAanaan'a LannitaliNamna Cavkhar Manane lanbibida Dackam WA

ournal of
Journal of Radiation Research, Vol. 58, No. 3, 2017, pp. 341-350
doi: 10.1093 /jrr/rrwl09
Advance Access Publication: 10 November 2016

Radiation
tesearch

Recommendations for high-risk clinical target
volume definition with computed tomography for
three-dimensional image-guided brachytherapy in

cervical cancer patients

Tatsuya Ohno'*, Masaru Wakatsuki®, Takafumi Toita®, Yuko Kaneyasu4,
Ken Yoshida®, Shingo Katoﬁ, Noriko Ti’, Sunao Tokumaru®,
Hitoshi Ikushima®, Takashi Uno'°, Shin-ei Noda®, Tomoko Kazumoto'! and
Yoko Harima'?, the Working Group of the Gynecological Tumor Committee

of the Japanese Radiation Oncology Study Group (JROSG)

Radiotherapy and Oncology xxx (xxxx) Xxx

Contents lists available at ScienceDirect

Radiotherapy
UGG

Radiotherapy and Oncology =

S

journal homepage: www.thegreenjournal.com i

Original Article

[BS-GEC ESTRO-ABS recommendations for CT based contouring in image
guided adaptive brachytherapy for cervical cancer

Umesh Mahantshetty ", Richard Poetter **, Sushil Beriwal , Surbhi Grover, Gurram Lavanya ",
Bhavana Rai', Primoz Petnco, Kari Tanderup - Heloisa Carvalho ", Neamat Hegazy“, Sandy Mohamedl,
Tatsuya Ohno™, Napapat Amornwichet "

The need of CT based contouring was acknowledged
and multiple Guidelines are in place
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Published in final edited form as:
Int J Radiat Oncol Biol Phys. 2014 October 1; 90(2): 320-328. doi:10.1016/j.1jrobp.2014.06.005.
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No parametrial extension-ldentical
HCTV(MR/CT).

Comparison and Consensus Guidelines for Delineation of e Parametrial extension & pOOI’ response-
Clinical Target Volume for CT- and MR-Based Brachytherapy in

Locally Advanced Cervical Cancer Identical HCTV(MR/CT).
Akila N. Viswanathan', Beth Erickson?, David K. Gaffney?, Walter Bosch*, and members of : : :
e CTHR A Comnitas 2557250 2 ertsn o » Parametrial extension with a CR-

1DF;NL‘\0‘\M 0 Waman!a UasnitaliMama Carkhar Mananr lastibida Dastam MA

More -difference in HRCTV.

. Safety Margin for height. * MRI volumes are smaller than CT.

* Uncertainty of lateral borders » CT volumes- higher level of agreement
* Recognising inputs from ancillary findings
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Categorisation of response —for drawing HRCTV in CT

=jf=meoanraj:-

Category  Cervix Parametrium Vagina Uterine corpus bladder/rectum
of BT
IgT No residual disease  No residual disease No residual disease No residual disease No residual wall/mucosa involvement
Or Or Or
Residual disease Residual Residual disease in proximal third
confined to cervix disease <2 ¢m of of utero-cervical junction
upper vagina
gt Significant residual Proximal parametrial Residual disease Residual disease not beyond mid  No residual wall/mucosa involvement
disease disease within upper one corpus
third
gy Significant residual  Distalfupto pelvic wall  Residual disease in Residual disease into distal No residual wall/mucosa involvement
disease parametrial disease mid or lower third corpus/Up to fundus
IVgr Any residual Proximal parametrial Residual disease Residual disease not beyond mid  Residual disease involving neighboring

disease

disease

Distalfupto pelvic wall
parametrial disease

within upper one
third

Residual disease in
mid or lower third

corpus

Residual disease into distal
corpus/Up to fundus

organ wall/ mucosa (bladder/ rectum)

Residual disease involving neighboring
organ wall/ mucosa (bladder/ rectum)

e Categorisation by response assessment.
e GTV cannot be drawn unless confined to cervix.

* Concept of NMD.

* Meticulous mapping of disease(CE/Vol imging).
* CT imaging protocol....
* Concept of safety margin in HRCTV
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Categ;ry lar Categ('zry llgr Catego'ry gy Category Vg; (B'Iadder Invasion)

‘W.{ 5 bodHL hd<f:V. ||aH |

1 S ————— CT-CT
\ ' il . IrTcIude.Lower 2/3 of Uterocervical
. fl ks dimension.
j ol ; o  Lateral uncertainty Margin.
/y AN m e e 2 cm circumferential margin for

i I, bordcr:dcpc;\dingonvuginnl disonsc‘;wi\c‘t‘yl mevgf;;llt:‘;\;tudinnl (f;w;\m)&cnc‘umicrcnml (2eme)) | ey

I Width & thickness definition & delineation depends on Category ly; - Vs

vaginal extn.
CTpg — CThp Environment

e e e e —
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gl Lo edtshe |
ATHT ATHT :
Sup. border: upper extent of tumor on MR at diagnosis using measurements from outer surface of uterus
A \
\| | 3.5 mm marginsin [ c
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‘\:“n » \ \‘\.r width if TRUS not fi M R T
‘ ¥ B R Y lable but not / . .
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W) i By WY Disease mapping at BT . . I I I
1A 2 | B | * Uncertainty margin laterally.
t’ \"_ ________ 7. \'; ‘.‘ ',' f’ " Vaginal discase
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' | S 2 0 \ \‘\ # ks , 2
’ Yt f /’ ‘. X% - /" / “u_: \ D CTV-Typer
7ot ,l’ y \‘ ' 'l' N , / . e .
~N S “\ W o e S T S ! 7 : % Safety margins
Inf, border; depending on vaginal disease + safetv margins llongitudinal & circumferential (few mml] f Width & thickness definition & delineation depends on Category Iy - IVay |

MR, — CTg; Environment
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Category lgr Category llgy Category lllg; Category |V (Bladder Invasion)

|| L | |

Sup. border: Lower two thirds of the utero-cervical dimensions |

meDbanTa

HE MEDICITY | life

Jedicated
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Tif

CT —MR+CT

| [ L '1 * Include Lower 2/3 rd of
L1 e Uterocervical dimension.
| e e 2 cm circumferential margin
\ iy
\ e

for vaginal extn.

l Inf. border: depending on vaginal disease + safety margins [longitudinal (few mm) & circumferential (2 cms) | I

I Width & thickness definition & delineation depends on Category lyy - Vpy

CTp; — Pre BT MRI and CTy;

« W» « W» «W»
ikl MR — MR+CT
r | L AT g} +
[ {173%1 Sup. border: upper extent of tumor on MR at diagnosis & Pra BT MR findings ([ “) ‘{ . .
\ 1Y
. mwmaneb Ll - Pre EBRT Height to consider.
\ N Width defined by 5%
| NMD's from Pre BT MR | 7 ‘
\ ‘l 1 T ! ‘:)Jal
“ | " ‘l l' . . Dn . td. "
! “ i ', ! “ l, — 1sease mapping at diagnosis
] | | Y
‘{ :‘ i A g ,v—" : Disease mapping at B
mﬂm My
i o "‘ * Vaginal discase
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\ N lesummmnt Wt um 5 \
) . ! Pl o N ™ P ™, Wl ,” g : k- i
SN e N N £ Wasod/ :} Safety margins
‘ Inf. border: depending on vaginal disease + safety margins [longitudinal & circumferential (few mmll |'

| Width & thickness definition & delineation depends on Category lyy - IVgy |
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What happens to 30 percent centres doing X ray based plannlng?

e X Ray planning is still the minimum

standard required in all guidelines and
ICRUS89.

* 2.5D planning with clinicians effort.

* Treatment of patients should not be
delayed by referring patients if only X ray
facilities are available unless the disease
is sure to be missed.

* A meticulous 2D treatment conducted at
right time may be a clinical preference
rather that wating for a 3 D planning.

ICRU 89 images
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Treatment of cervix cancer 3 factors

7\

HRCTV Volume Dose EQD2
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Standard Chemoradiation and

Conventional Brachytherapy for Locally
Advanced Cervical Cancer: Is It Still
Applicable in the Era of Magnetic
Resonance—Based Brachytherapy?

See accompanying articles doi:hteps://doi.org/10.1200/JG0.17.00152 and hups:/fdoi.org/10.1200/JGO.18.0007 4

Prachi Mittal

Supriya Chopra
Sidharth Pant
Umesh Mahantshetty
Reena Engineer

Jaya Ghosh

Sudeep Gupta

|go.org

Purpose Recent guidelines recommend magnetic resonance imaging—based brachytherapy (MRBT)
for locally advanced cervical cancer. However, its implementation is challenging within the devel-
oping world. This article reports the outcomes of patients with loeally advanced cervical cancer
treated with chemoradiation and point A-based brachytherapy (BT) using x-ray— or computed
tomography—based planning.

Methods Patients treated between January 2014 and December 2015 were included. Patients
underwent X-ray— or computed tomography—based BT planning with an aim to deliver equivalent
doses in 2 Gy (EQD2) > 84 Gy10 to point A while minimizing maximum dose received by rectum or
bladder to a point or 2 ec volume to < 75 Gy EQD2 and < 90 Gy EQD2, respectively. The impact of
known prognostic factors was evaluated.

Results A total of 339 patients were evaluated. Median age was 52 (32 to 81) years; 52% of
patients had stage I1B2 to 1IB and 48% had stage 11l to IVA disease. There was 85% compliance
with chemoradiation, and 879% of patients received four or more cycles. Median point A dose was
84 (64.8 to 89.7) Gy. The median rectal and bladder doses were 73.5 (69.6 to 78.4) Gy3 and 83
(73.2 to 90.0) Gy3, respectively. At a median follow-up of 28 (4 to 45) months, the 3-year local,
disease-free, and overall survival for stage IB to IIB disease was 94.1%, 83.3%, and 82.7%,
respectively. The corresponding rates for stage Ill to IVA were 85.1%, 60.7%, and 69.6%. Grade
1ll to IV proctitis and eystitis were observed in 4.7% and 0% of patients, respectively.

Conelusion This audit demonstrates good 3-year outcomes that are comparable to published MRBT
series. Conventional BT wm1 salactwe use of interstitial needles and MRBT should continue as

e B el il mam B EE Bmaem 8 B Sl enm . Em e BAFAET Be o e mmrm S e W

JG0 — Journal of Global Oncology

JFS
: |IB

LAl LTS L WWIHSEL 1 USVSIURI R, LUl I G, tn IR and IR dizrase recnectivelr 34 Thare ic

£ Point A based planning- current status ot mecan:-

L)

Check for
updates:

* Point A based/2 D planning is

effective.

 Volume of HRCTYV, OTT,
HRCTVD90-98, Clinicians

judgement
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L2 Comparing CT and MR based planning , clinical results

29 MR, 27 CT patients
MFU 19.7 months (MR) and 18.4

HHS Public Access

./g. Author manuscript

Gynecol Oncol. Author manuscript; available in PMC 2018 May 01. mon t h S (C T)

Published in final edited form as:
Gynecol Oncol 2017 May : 145(2): 284-290. doi:10.1016/1.ygyno.2017.03.004.

2-year LC MR CT treatments were

Comparison of outcomes for MR-guided versus CT-guided high- 96% and 87%(p:065) )
dose-rate interstitial brachytherapy in women with locally

advanced carcinoma of the cervix

Inconclusive due to arms differently

Sophia C. Kamran, MD"-2 Matthias M. Manuel, MD3", Linda P. Cho, BA3.", Antonio L.

Damato, PhD2%", Ehud J. Schmidt, PhD?#, Clare Tempany, MD?#, Robert A. Cormack, Chosen/ IeSS patlents

PhD?3, and Akila N. Viswanathan, MD, MPHZ3"
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"2 Contemporary reports on CT guided IGABT

Patient/Stage Prescription Comments

Anish et al 53 Point A IC  50Gy+&GyX3 75%LVat3 HR-CTV D90 EQD2 79.75
2021 IIA/IIB Fr years Gy
Kawashima 84 PointA/HRCTV(o IC 40 Gy +CS 3-yr LC 89% Mean EQD2 for HR-CTV
2018 (Stages IB-IVA) ptimisation) D90 was 73.4 Gy,
Murakami 51 Point A IC 40 Gy +CS 3 yr LC rate D90 for HR-CTV was 60
2014 (Stages IB-IVA) 2-5 times of 6 91.7%
Gy HDR-ICBT
Kusuda 68 IC 40 Gy 2yr92 % HR-CTV D90 >60 Gy
2018 IB1-IVA Point A +CSHDR18 Gy in

3




" Finally GBT is cost-effective & economically rewarding to patient & society

e

%I‘“‘E meDantay.

CrossMark BRACHY]H ER.APY
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ELSI:V“:J{ Brachytherapy 14 (2015) 29—36

3D IGBT for locally advanced cervical cance

Cost-effectiveness analysis of 3D 1mage-guided brachytherapy compared IS
with 2D brachytherapy in the treatment of locally advanced ] ] ]
cervical cancer a more cost-effective option compared with

Hayeon Kim"*, Malolan S. Rajagnpalan:. Sushil Beriwal', M. Saiful Huq". Kenneth J. Smith” 2 D brachytherapy

ID&'purrme'rlr af Radiation Oncology, University of Pittshurgh Cancer Institute, Pittsburgh, PA
“Depantment of Medicine, University of Pittsburgh School of Medicine, Pittshurgh, PA

BRACHYTHERAPY

]éE[ Brachytherapy m (2017) m
- , od with et resomac Improved outcomes resulting from MR-
ncome generated by women treated with magnetic resonance _ _
imaging-based brachytherapy: A simulation study evaluating the IGBT have a potentlal to translate into
macroeconomic benefits of implementing a high-end technology in I arge macroecon omic g ains for the

a public sector healthcare setting

Santam Chakraborty ™, Umesh Mahantshetty, Supriya Chopra. Shirley Lewis., Vinod Hande, natlon even after meetl ng a”
Shivakumar Gudi, Rahul Krishnatry, Reena Engineer, Shyam Kishore Shrivastava :
expenditures.

Department of Radiation Oncology, Tata Memorial Hospital, Parel, Mumbai, India
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~ Thumb rule of Contouring in CT

 Minimum requirements are clinical examination & documentation, CT or

MR imaging at diaghosis
 CT imaging with the applicator in place during BT
* Width —-MR Gold standard/ Complimentary information must.

* Height - add for uncertainties/Pre EBRT height.

* Thickness — Cervical thickness/ only rectal/bladder wall for IVA.



Medanata AOLO a CT compatible applicator for advanced cancer Cervix BT |

Preliminary Report

The Medanta AOLO template for locally advanced

cancer cervix brachytherapy: design and clinical
implementation

Original paper

Susovan Baneree, MD, Venkatesan Kaliyaperumal, MSC, Tejinder Kataria, MD, DNB, Dayanidhi Kamaraj, MSC

Division of Radiation Oncology, Medanta - The Medicity, Gurgaon, Haryana, India

Table 1. Results of two clinical applications

HRCTV volume Bladder 2 cc Rectum 2 cc Sigmoid 2 cc HRCTV Vgq COIN
(cc)
Application 1 55 cc 11.0 Gy 9.36 Gy 8.6 Gy 97% 0.79
Application 2 54 cc 11.4 Gy 8.96 Gy 8.5 Gy 96% 0.84
EQD, (Gy) 75 80.9 74.3 72.24 75 NA

(EBRT + brachytherapy)

EBRT — external beam radiotherapy, cc — cubic centimeter, EQD,— 2 Gy equivalent dose: a/b for rectum, bladder, and sigmoid is 3, for HRCTV is 10. COIN — conformal
index = PTVPD / VPTV x PTVPD / VPD, PTVPD — PTV receiving prescription dose, VPD — target volume receiving prescription dose, VPTV — volume of PTV




Results

ﬁmr MEDANTA .

12 patients of advanced cancer cervix FIGO stage Il B-11IC; mean age was 61 years (Range 46-71).

A HDR dose of 24-28 Gy in 4 fractions was planned. Mean HRCTV volume was 90 cc(range:58-120
cc).

The mean EQD2 (considering alpha/beta=10) of D90 and D98 for HRCTV was 93 Gy and 80 Gy
respectively.

Mean EQD2 of 2 cc rectum and bladder was 79 Gy and 86 Gy respectively.

All patients had complete clinical and radiological response with no >Grade 2 toxicity.

THE MEDICITY | life
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* The details of applicators and its validation have been published and presented in

national and internal platform.

Journal of Contemporary _
SN BRACHYTHERAPY

The Medanta AOLO template for locally advanced
cancer cervix brachytherapy: design and clinical
implementation  2020/volume 12

MD, Venkatesan Koliyaperumal, MS!

ESTRO 2018

EP-2134 Developing a IC+IS applicator for treatment of
advanced cancer cervix by image based brachytherapy
S. Banerjee', V. K', D. Kamaraj', D. Gupta', S. Goyal', S.
Bisht', K. Narang', S. Mishra', M. Pinto?, P. Manderna?, T.
Kataria'

'"Medanta The Medicity, Division of Radiation Oncology,
Haryana, India; *Medanta The Medicity, Biomedical
Engineering, Haryana, India

Susovan Ban

inder Kataria, MD, DNB, Dayanichi Kamoaraj. MSC

Commissioning and Dosimetric Analysis of Indigenously Developed
2020 VIRTU AL Interstitial Plus Intracavitary Gynaecological Template in High Dose

JOINT AP COMP MEETING Rate Brachytherapy

K.Venkatesan, S.Banerjee, A.Susan, K.Dayanidihi, R.Merin, D.Manigandan, T.Kataria
Medanta The Medicity, Gurgaon, Haryana, INDIA.

~=MEDanTa

THEMEDICTY | e
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% ; ,J’,Aﬁ‘ ’% SOFIMECH

ALFM

24|@MP SALFIM 2SOFIMECH

24th ICMP, 8th ALFIM and 2nd SOFIMECH Conference
DOSIMETRIC ANALYSIS OF INDIGENOUSLY MADE
INTRACAVITARY AND INTERSTITIAL (IC+IS)
GYNECOLOGICAL APPLICATOR IN IMAGE-BASED
BRACHYTHERAPY

carcinoma cervix

Medanta The Medicity, Gurgaon, Haryana

ABS0192  AMPICON 2019

Dosimetric analysis of forward and inverse optimization methods in high dose rate brachytherapy in

Venkatesan K, Dr Susovan Banerjee, Susan K Abraham, Dayanithi K, Tamilselvan S, Dr Manigandan D, Dr Tejinder Kataria

IBS Dharamshila NH

NAPOnc
MAXCON 2021

*“QUEST FOR THE BEST"

Gy

Hospital Bracytherapy

conference 2019

3104
Experience With Indigenously Designed Novel Cylindrical )
Intravaginal Template For Volumetric Brachytherapy Of ==

Advanced Cervical Cancers By Intracavitary + Interstitial
(IC+IS) Technigue ASTR0O2020

S. Banerjee, V. Kaliyaperumal, D. Kamraj, D. Gupta, 5.5. Bisht,
K. Marang, G. Singh, and T. Kataria; Medanta Cancer Instiiuie, Medania-
The Medicity, Gurgaon, India
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Summary
* Point A based Brachytherapy has been backbone of cervix brachy.

* Point based and Volume based brachytherapy have correlations but with
unacceptable standard deviation.

* ICRU 89 explains concepts of Volumetric and image guided
brachytherapy for cancer cervix.

* MRl is the gold standard of IGABT.

* Complementary imaging, clinical examination and documentation can
improve HRCTV volumes considerably.

 |C+IS Brachytherapy does not allow us to continue prescription to point A.
* 2D brachytherapy is not obsolete .
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Some training and experience is
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