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Learning Objectives

� Understand the concepts and learn the terms 

for planning, prescribing, recording  and 

reporting the target volumes and OARs for 3D 

IGABT

� Use dose volume and dose point parameters 

for planning aims and dose prescription

� Learn changes in ICRU 89 over GEC-ESTRO



Margaret Abigail Cleaves 

(1848-1917)

� September 16, 1903: Treated a case of carcinoma 

cervix initially treated with Intracavitary X-rays: 

Radium vials applied to fornices 10 min Day 1 and 5 

min Day 2 [Intracavitary radium for gynecological 

malignancies Med Rec 1903;64:601-606]



Early applicators: 1903-1913

Figure 1 : Wickham and Degrais; St. Louis hospital, Paris

Figure 2&3: Carl Josef Gauss (‘Inter-cervical tubes’ and Portio

plates): Mostly used in Germany



Dawn of a new era: 1910-1930

� Stockholm System: 

Gosta Forssell (1910)

� Paris System: Claude 

Regaud (1912)

� Manchester System  : 

Todd and Meredith 

(1930)



Point A 

& B

� Classic definition : fixed point 

2cm lateral to  the center of 

uterine canal and 2 cm above 

from the mucosa of the lateral 

fornix

� Revised definition #1: 2 cm 

above the external cervical os 
and 2 cm lateral to midline

� Revised definition #2 (1953, Tod 

& Meredith): 2 cm above the 

distal end of the lowest source 

in the tandem and 2 cm lateral 

to the tandem

� Common variation: use flange 

at cervical os



� Initially  used radium units were 6.66mg but later 

changed to 2.5 mg each. 

� Two application  72hrs apart with 4 days in between

� Dose of 8000R was delivered at pt A when radium used 

alone for stage I/II ds

� When radium was used along with deep-X ray therapy 

for stage III or IV ds radium dose to pt A reduced to 6500R.



ICRU-38: Dose-Volume specification for reporting 

intracavitary Therapy in Gynecology [1985]
• Definition of terms and concepts for ICBT

• Treatment techniques

• Absorbed dose pattern and volumes

• Specification of radioactive sources

• Recommendations for reporting absorbed doses and 
volumes in ICBT

• TRAK

• Reference volume

• Absorbed dose at reference points

• Calculation of dose distributions

• Time-Dose pattern

• Radiobiological considerations

• Recommendations for reporting time-dose pattern 



ICRU 38: Target volume 



ICRU 38: Target volume 



ICRU 38: Bladder and Rectal 

points



2D 

Brachytherapy: 

ICRU



Time to move from points to 

profiles
� Point A &B are not anatomical sites. The variation in position and 

distribution of sources significantly changes the anatomic 
structures in which points A & B are located.

� No one point is representative even of a small volume.

� It is viewed as a treatment reference point.



Image based brachytherapy   

� Newer imaging modalities are used 

to define target volumes

� USG, CT, MRI (preferred), PET

� Prescribed dose - related to the 

target 

� Shape the spatial dose to conform 

to the target volume

� Reduce dose to normal tissues & hence 

reduce the normal tissue toxicity.

� Escalate dose to the tumor to produce 

greater rates of local control







Pre-requisites for IGBT: GEC-

ESTRO

�Baseline clinical documentation

�MRI at diagnosis

�Clinical examination and MRI prior to 

brachytherapy

�MRI after ICBT application

�Advanced TPS: Delineation and 

planning

�HDR Brachytherapy after loaders







GEC-ESTRO Volume concepts





IRIRIRIR----CTV: for extensive diseaseCTV: for extensive diseaseCTV: for extensive diseaseCTV: for extensive disease

Complete remission

� HRCTV + GTVD (No safety margin)

Partial response

� HRCTV + GTVD + safety margin of > 10 
mm added in the direction of potential 
spread.

Stable disease

� HRCTV + GTVD + safety margin of > 10 
mm to the initial tumour extension at 
diagnosis.







Delineation of OARsDelineation of OARsDelineation of OARsDelineation of OARs

� Rectum: Begin 1 cm above the anus, ended at the 
sigmoid flexure, and covered the outer wall of the 
organ. 

� Sigmoid: Begin at the level of the recto-sigmoid 
flexure and ended at the anterior crossing of the 
sigmoid by the pubic symphysis.

� Bladder contour to include outer wall of the bladder 
and ended at the beginning of the urethra.



OAR specification with volumetric OAR specification with volumetric OAR specification with volumetric OAR specification with volumetric imagingimagingimagingimaging

Three quantities to characterize the dose distribution for OAR.

� Minimum dose in the most irradiated tissue volume adjacent to the 
applicator (0.1, 1 & 2 cc) is recommended for recording.

� D2cc : Useful during dose planning and for evaluating toxicities 

� D0.1 cc : Indicative of the maximum dose.  

Potter et al. Radiother Oncol, 2006



Target dose specification for GTV,HRCTV & IRCTV

� Minimum target dose D100 & D90: Minimum dose delivered to 
100%  & 90% of target

� V100

Potter et al. Radiother Oncol, 2006



Dose prescription



Integrated 

report of ICRU 

and GEC-

ESTRO

(260 page 

document)



Need for a new ICRU report in 

brachytherapy

� Previous report (ICRU 38) based on mostly 

on X-ray images

� Volumetric imaging (mostly CT) increasing 

in practice

� Development of specific concepts and 

terminologies like GEC-ESTRO

� Limited application of pure GEC-ESTRO 

guidelines (resource constrained settings)



GEC-ESTRO & ICRU-89



GEC-ESTRO 

Recommendations

for IGBT

Radiograph 

based IGBT  
recommendations

•Some new 

definitions & 

reporting

•Integrations 

with EBRT



Holistic/descriptive approach



Continued emphasis on clinical 

documentation



Volume concepts: ICRU 89

EBRT Brachytherapy Adaptive RT

GTV

GTV-T res

GTV-T

--- GTV-Brachytherapy

GTV-T ini

CTV

CTV-T1

CTV2

CTV3

CTV-Tadapt

CTV-T

GTV-T+ 

Adjacent 

tissue+ Whole 

cervix

CTVT1+Margin

CTV2+Margin

----

CTV-T HR

CTV-T IR

CTV-T LR

---- GTV-T res + Residual 

pathological tissue

PTV-T CTV + Margin Not recommended

(Research purpose)



Volume terminologies

�GTV init (GTV at diagnosis)

�GTV res (GTV at brachytherapy)

�CTVHR (GTV res +residual pathological 

tissue + whole cervix)

�CTV IR: GTV init and CTV-HR plus safety 

margins





Radiographic dose assessment



Point A Localization



Other volumes: Radiographic 

assessment

� Pelvic wall point

� Lymphatic trapezoid                            ICRU 38

� Rectal point and bladder point

� Vaginal point

� Sigmoid reference point: No consensus as yet



Defining vaginal point



Organ wall/whole organ 

contouring



Vaginal point definition





Vaginal reference length (VRL)











Level 1 reporting: Target 

volumes



Level 1 reporting: Minimum 

requirements

� Comprehensive clinical examination

� Volumetric imaging at the time of diagnosis and 

brachytherapy

� FIGO/TNM staging

� Baseline morbidity and QOL

� 3-D diagrammatic documentations

� GTV init (GTV at diagnosis)

� GTV res (GTV at brachytherapy)

� CTVHR (GTV res +residual pathological tissue + whole 

cervix)

� CTV IR: GTV init and CTV-HR plus safety margins



Level 1 reporting: 
Minimum requirements

� Dose delivery pattern:

� Absorbed-dose rate/dose per 

fraction

� Number of fractions

� Time between fractions

� (Pulse number, size, time, if 

PDR)

� Overall treatment time

� Total EQD2 dose

� Source and dose 

calculation:

� † Radionuclide 

and source model

� † Source strength

� † Dose-calculation 

algorithm



Level 2: Advanced standard of 

reporting

� 3D delineation of volumes (on volumetric imaging with 

applicator/Radiographic approximation

� GTV res (GTV at brachytherapy)

� CTVHR (GTV res +residual pathological tissue + whole cervix)

� With maximum width, height, and with volume

� Dose reporting for defined volumes:

� D98 %, D90 %, D50 % for the CTVHR

� (D98 %, D90 % for the CTVIR if used for prescription)

� D98 % for GTVres

� D98 % for pathological lymph nodes

� Estimated dose to CTV HR, Pelvic wall point and L Trapezoid



Level 2: Advanced standard 
of reporting

� Dose reporting OARs:

� Bladder reference point dose

� D0:1cm3 , D2cm3 for sigmoid

� D2cm3 bowel

� Intermediate- and low-dose parameters in bladder, 

rectum,sigmoid, bowel (e.g., V15 Gy, V25 Gy, V35 Gy, 

V45 Gy or D98 %, D50 %, D2 %)

� Vaginal point doses at level of sources (lateral at 5mm)

� Lower- and mid-vagina doses (PIBS, PIBS+2 cm)



Level 3: Research-oriented 

reporting
� Volumetric-imaging approximation based on Tumor-related 

volumes:

� GTV, CTVHR sub-volumes based on functional imaging 

(diagnosis, during treatment, and at brachytherapy)

� PTV

� Isodose surface volumes: 60 Gy and 85 Gy EQD2 volume

� Dose reporting for tumor:

� D98 % and D90 % for the CTVIR even if not used for prescription

� D90 % for the GTVres

� DVH parameters for the PTV

� D50 % for pathological lymph nodes

� DVH parameters for non-involved nodes (ext/int iliac, common 

iliac)



Level 3: Research-oriented reporting
� OAR volumes and points:

� Additional bladder and rectum reference points

� Anal canal (sphincter)

� Vulva (labia, clitoris)

� Sigmoid point

� OAR sub-volumes (e.g., trigonum or bladder neck, sphincter muscles)

� Vagina (upper, middle, lower)

� Other volumes/sub-volumes of interest (e.g., ureter)

� Remaining volume of interest akin to RVR

� Dose–volume reporting for OAR:

� Length of treated vagina

� Dose–volume and dose–surface histogram parameters for additional 

OARs and sub-volumes

� Vaginal dose profiles, dose–volume, and dose–surface histograms



Assessment and reporting of absorbed and 

equieffective EBRT and brachytherapy doses







Take home message

� ICRU 89: Amalgamation of GEC-ESTRO and ICRU 38

� Continued emphasis on clinical documentation of 

disease

� Novel concepts of adaptive volumes, vaginal 

points, some changes in terminologies

� Three levels of reporting stratified as per resources 

available

� Integrated reporting of EBRT and brachytherapy

� Challenges in widespread application of these 

guidelines remain



Thank you!!


