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Learning objectives

1.Discuss  a compressed version of Standard management of 
gynecologic cancers 

2. Apply the UPDATED HYBRID use of image guided brachytherapy 
for cervical cancer to your clinical practice.

3.A quick Peek at recent promising advances . 
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Promising advances in Management of GynTumors 2021

1. Translational biology comes to the forefront

2. Radiation Treatment delivery tips and aids 

3.Integration of RT with other agents .

Will try to point these areas during the talk
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Management of 
Endometrial Cancer
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Epidemiology:

ÅMain risk factors:

ÅObesity, nulliparity, tamoxifen

ÅUnopposed estrogen

ÅDiabetes, hypertension

ÅLynch syndrome

ÅProtective factors:

ÅBreastfeeding, smoking, 
physical activity

Å~70% diagnosed at early state

Breast 266,120 30%

Lung & Bronchus 112,350 13%

Uterine corpus 63,230 7%

Thyroid 40,900 7%

Melanoma of the skin 36,120 4%

Non-Hodgkin lymphoma 32,650 4%

Pancreas 26,240 3%

Leukemia 25,270 3%

Kidney & renal pelvis 22,660 3%

All sites 878,980 100%
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Endometrial Cancer Subtypes
Type I: Endometrioid(70-80%) Type II: Non-endometrioid (Papillary 

serous/clear cell/carcinosarcoma)

Moriceet al. Lancet. 2016



@GynRadonc

Histologies:

@GynRadonc

Cancer Genome Atlas Research Network, Nature 2013 

Immuno
Responsive 
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FIGO Staging:
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Pelvic lymphatic drainage

Benedetti-Panici
GynecolOncol 1996

Uterus/cervix: USA ME LIES

1. Upper Uterine: Superficial inguinal and Aortic
ωFundus and superior uterine body: 
2. Middle portion (uterine body): External iliac nodes

3. Lower portion (cervix): Internal iliac nodes, External 
iliac nodes, Sacral nodes

Vagina:

1. Upper 2/3: external and internal iliac nodes.
2. Lower 1/3: superficial inguinal lymph nodes. 
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GOG-33:  Grade and invasion vs nodal 
metastases
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GOG-33:  Relationship of Pelvic and Aortic Nodes

ÅPositive pelvic nodes were associated with a high risk of 
positive para-aortic nodes (22/58 ς37%)

@GynRadonc
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Principles of Surgical evaluation and staging

ÅTotal Hysterectomy/BSO  and lymph node assessment by any surgical 
route though minimally invasive is better

ÅLymph Node included Pelvic+/_ PA nodal dissection (espfor advanced 
stage and high risk histologies)

ÅPA Nodes dissected to level of IMA /or higher ( see later)

ÅSentinel Node mapping considered for uterine confined lower grade 
cancers (Update - now also being done for HIGH RISK PTS):nccn

ÅOmental and Peritoneal biopsy for serous and clear cell carcinoma 
Å NCCN, SGO guidelines 
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Surgico-pathologic risk factors for Recurrence :

ÅDepth of myometrialinvasion

ÅCervical invasion

ÅPathologic grade

ÅHistologic type
ÅHigher risk: serous, clear cell, carcinosarcoma

ÅLymphovascularspace invasion

ÅTumor size

ÅLow uterine segment extension

@GynRadonc
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Adjuvant Radiation Trials

ÅNorwegian

ÅPORTEC-1

ÅGOG 99

ÅPORTEC 2

ÅASTEC

ÅSwedish

@GynRadonc
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GOG 99:
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PORTEC-1 (Postoperative Radiation Therapy in 
Endometrial Cancer):
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Pelvic Recurrence:
PORTEC-1 
Recurrence Rate GOG-99
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Intermediate risk endometrial carcinoma: phase III studies
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High intermediate risk groupings:

19% improvement in any recurrence at 2 
years with RT (entire cohort)

20% benefit in loco-regional recurrence in 10 
years with RT
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Patterns of failure:  PORTEC and GOG99
mostly in the vagina 
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PORTEC-2 (Postoperative Radiation Therapy in 
Endometrial Cancer):
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PORTEC-2: 5 and 10 yr data 

Pelvic Recurrence
0.9 vs 6% AT 10 YRS
sig
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PORTEC-2 Toxicities:
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PORTEC 2: Conclusions

ÅRisk of pelvic recurrence is low in this group( Increases with followup)

ÅCriticism:  lower risk population than PORTEC-1

ÅVaginal Brachytherapy is sufficient for this unstagedpopulation:

ÅIB/IC G1-2 >60

ÅIIA G1-2 or G3w/<50% myometrialinvasion

ÅSide effects from VBT are low

@GynRadonc



ASTRO Stage I Guidelines(to be updated soon)
Characteristic Recommendation Strength of data

Grade1-2, <50% MI, no high risk features No adjuvant treatment High

Grade 1-2, <50% MI; age >60, LVSI, or other risk 
factors

Observation or VBT Medium

Grade 3 with no MI Observation or VBT Low

Grade1-2, >50% MI VBT / EBRT if risk factors *_ Medium

Grade 3, <50% MI VBT Medium

Grade 3, >50% MI EBRT High

KloppPro 2014

*Risk factors: age >60, LVSI 
unstagedalso consider  
_-substantial LVSI



ESMO RISK GROUP CLASSIFICATIONS

ÅIf LVSI is present and patient was not surgically staged, 
recommendation is to perform EBRT,  espif diffuse LVSI risk 
factor

RiskGroup Characteristic Strength of 
data

Low Grade1-2, <50% MI, no high risk features ,Stage II

Intermediate Stage I,Grade1-2, >50% MI,no LVSI I & III

High Intermediate Stage I,Grade3 <50% MI,regardlessof LVI III

Stage I,Grade1-2,LVSI+ regardless of depth III

High Risk Stage 1 Grade 3> 50% MI, Stage 2 III

Non-Endometrioid(Serous/ Clear cell) I

Colombo Annals Onc2016



Pooled PORTEC 1 & 2-LVSI five year Data
Å3 tired system had best prognostic value
ÅNo LVSI
ÅFocal: Single focus LVSI was seen
ÅSubstantial: Diffuse or multifocal LVSI seen

ÅSubstantial LVSI independent predictor for distant metastasis and OS
ÅIn patients with substantial LVSI, risk of pelvic recurrence at 5 years was 

4.3% with EBRT compared to 27.1% for vaginal brachytherapy and 30.7% 
for observation.( so consider EBRTfordiffuse LVI)
ÅLimitation: only 4.8% of patients (44 patients) had substantial LVSI
ÅDifficult ςnot commonly done in most US centers, also pts were unstaged

Bosse, EurJ Cancer 2015
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High risk histologies, early stage: VB±EBRT/chemo4-6
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Key take home point:

ÅUpper vagina main site of LRR in early stage uterine cancer

ÅVaginal brachytherapy alone for intermediate risk stage I uterine ca, 
endometrioidtype
ÅEBRT reserved for highest risk patients (over 60 years old,deepinvasion+G3, 

sub LVSI,unstaged)

ÅCombined VB/EBRT and chemo for high risk histologies, early stage

@GynRadonc
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Vaginal brachytherapy:

ÅDose specification
Å5 mm vs surface

ÅLength of vagina
ÅVariable
Å3-5 cm of upper vagina

ÅApplicators
ÅSingle channel vs multi-channel

ÅTreatment Planning
Å3D vs 2D
Å3D allows for air gap assessment, normal tissue dose

@GynRadonc
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Vaginal brachytherapy: fractionation
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Q What would you recommend in your clinical 
practice? 61 yoIBG2, + sub.LVSI, met 0/5 LN

ÅVaginal brachytherapy

ÅVaginal brachytherapy and chemotherapy

ÅExternal beam radiotherapy 

ÅExternal beam radiotherapy with concurrent chemo 
followed by adjuvant chemotherapy

ÅObservation

@GynRadonc
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PORTEC-1 (IBG3) Probability of Death(all):
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Risk of relapse is high: what
about chemotherapy?
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GOG249:

@GynRadonc



@GynRadonc

GOG249:

Relapse free survival Overall Survival
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Toxicities: GOG249:
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Summary and Key Points:

ÅConsider pelvic radiotherapy for highest risk stage I/II

ÅNo evidence that addition of chemotherapy improves survival in this 
subset

ÅCautionary points- lower percentage of high risk histology

ÅCautionary points- heterogenousgroup of patients 

ÅSo we still use chemo in serous and clear cell uterine ca -> Portec3 
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Treatment technique

@GynRadonc



@GynRadonc

w¢hD мнлоΣ ά¢ƛƳŜ-/έΥ {ǘŀƴŘŀǊŘ п-field vs IMRT for 
Post-op Endometrial and Cervical Cancer

Primary endpoint: GI toxicity from baseline to 5 weeks measured with bowel 
domain of EPIC (Expanded Prostate Cancer Index Composite)

Secondary endpoints: 
ÅGU toxicity from baseline to 5 weeks measured with the urinary domain of 

the EPIC
ÅToxicity measured with the PRO-CTCAE

QOL measured with the FACT-Cx

6-MV or higher 
Normalize to IDL between 97-100%
Field-in-field allowed

Nodal CTV and vaginal ITV + 7 mm
IMRT, VMAT, tomotherapy allowed

n = 107

n = 126

Klopp, JCO 2018

@GynRadonc
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w¢hD мнлоΣ ά¢ƛƳŜ-/έΥ {ǘŀƴŘŀǊŘ п-field vs IMRT for 
Post-op Endometrial and Cervical Cancer

Klopp, JCO 2018

Conclusion: Pelvic IMRT was 
associated with significantly less GI 
and urinary toxicity than standard 
w¢ ŦǊƻƳ ǘƘŜ ǇŀǘƛŜƴǘΩǎ ǇŜǊǎǇŜŎǘƛǾŜΦ

@GynRadonc
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ÅUpdated and expanded Contouring postop GYN Atlas

ÅHighlights include Paraotic,Presacral,Obturatornodes 

ÅDetails about vaginal CTV

Lt PAN-extend out 1-
1.5 cm out  to med 
border Psoas

RtPCnode-tighter 
margins
-3-5mm anterior

@GynRadonc

IMRT Contouring new:
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Para-Aortic (PA) Nodal CTV

ÅPA Nodal CTV borders * : 
ÅSuperior: For cervical cancer: level of left renal vein; For endometrial cancer: 

1-1.5cm above the left renal vessels.

ÅInferior: bifurcation of the aorta where it becomes common iliac CTV.

ÅAnterior: 3-5mm anterior to IVC up to 7mm anterior to aorta; the CTV 
delineation at the aortocaval space should be straight rather than concave. 

ÅPosterior: vertebral body, excluding bone and muscle.

ÅLateral: A right lateral expansion of 3-5mm off the IVC is used; A left lateral 
expansion off the aorta of 1-2cmis typically used, extending to the medial 
border of the left psoas muscle. 

* There are some exceptions to these recommendations. See manuscript for additional details
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Vaginal CTV(should have ITV)
ÅThe vaginal CTV should include the proximal 3.5-4cm* of the vaginal canal 

and any paravaginal or retracted parametrial tissue that can be visualized 
on the planning CT. 
ÅThe urethra can be excluded from the CTV for routine cases. 

ÅConsider using a flexible vaginal marker at the time of CT simulation to 
better visualize the vaginal cuff.  Surgical clips at the cuff may also help with 
visualization. 

ÅThe CTV should extend posteriorly to the anterior rectal wall and should 
include the anterior 1/3 of the mesorectum *. The anterior border is the 
posterior aspect of the bladder wall. 

ÅThe lateral extent is the medial border of the obturator nodal CTV or the 
urogenital diaphragm more inferiorly. 
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Presacral1-1.5cm 

Ext Iliac extend 1 cm 
anteriorly

Obturator ITV

Vaginal CTV/ITV 
include part of 
Mesorectum
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Advanced Endometrial Cancer

FIGOstages IIIA-IVA

@GynRadonc
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Case Presentation: Advanced Endometrial Ca

Å52 year old woman with IIIC1 endometrioidadenocarcinoma 
of the uterus s/p TLH, BSO and bilateral SLN mapping

ÅPathology:
Å4.1 cm FIGO grade 2 EAC

Å8/19 mm invasion

Å+LVSI

ÅSLN (1/2)
ÅPositive left external iliac SLN(macromet)

ÅNegative right obturator SLN

@GynRadonc
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Q3: What would you recommend in your 
clinical practice? IIIC1 G2,  + SLN

ÅExternal beam radiotherapy alone

ÅExternal beam radiotherapy and concurrent 
chemotherapy

ÅExternal beam radiotherapy with concurrent chemo 
followed by adjuvant chemo

ÅChemotherapy alone

ÅSandwich RT and chemo

@GynRadonc
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Uterine SLN Micromets(0.2to 2mm) AND ITCs (<0.2)
ITC behave like node negative patients 

Planteet al, GynOnc2017
Quebec

@GynRadonc
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Predicting Non SLN Mets with ITC-what does the Radiation Oncologist do?
! ¢ǳǊƪƛǎƘ DȅƴŜŎƻƭƻƎƛŎ hƴŎƻƭƻƎȅ DǊƻǳǇ {ǘǳŘȅ ό¢w{Dhπ{[bπллп)-using ESMO 
risk groups 

Altin et al Journal of SurgicalOncology Dec 2020

@GynRadonc

ω395Patientswho underwent at least bilateral pelvic lymphadenectomy after SLN mapping were 
ǊŜǘǊƻǎǇŜŎǘƛǾŜƭȅ ŀƴŀƭȅȊŜŘΦ tŀǘƛŜƴǘǎ ǿŜǊŜ ŎŀǘŜƎƻǊƛȊŜŘ ƛƴǘƻ ƭƻǿΣ ƛƴǘŜǊƳŜŘƛŀǘŜΣ ƘƛƎƘπƛƴǘŜǊƳŜŘƛŀǘŜΣ ŀƴŘ 
ƘƛƎƘπǊƛǎƪ ƎǊƻǳǇǎ ŘŜŦƛƴŜŘ ōȅ 9{ahπ9{Dhπ9{¢whΦ

ωTABLE shows percent positive nodes and Non-SLN a/c to Risk group
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Chemo vs RT

@GynRadonc

Advanced Endometrial Ca
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GOG 122:

Randall et al JCO 2006
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GOG 122:

PFS Overall survival
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GOG 122: Patterns of failure

Radiation reduced pelvic recurrence
Only Secondary stage adjusted analysis showed a benefit for chemo 

@GynRadonc
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Sequential Chemo and RT

@GynRadonc

Advanced Endometrial Ca
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NSG09501/EORTC55991 and MaNGO:

Hogberget al EurJ Ca 2010 
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NSGO9501/EORTC55991 and MaNGOPooled PFS:
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Concurrent CRT
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GOG258:

Matei et al, NEJM 2019
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GOG258:
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GOG 258: Cumulative incidence of recurrence

2 % 11%     20%

@GynRadonc
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GOG 258: Cumulative incidence of recurrence
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GOG 258: Summary

ÅNo difference in OS or RFS with CRT vs Chemo

ÅHigher localregionalrelapse with chemo 27%       30%  vs 13%

Å25% in CRT did not receive full chemo

@GynRadonc
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PORTEC-3 (Postoperative Radiation Therapy in 
Endometrial Cancer)

De Boer et al Lancet Oncol2018,19 

@GynRadonc
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5 Year Survival (OS and FFS)

@GynRadonc



@GynRadonc

Stage III (OS and FFS)  Serous Ca(OS and FFS)
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PORTEC-3: Summary

Å5 year OS and  FFS better with CRT vs RT
ÅStage III HR 0.66, absolute 11% improvement in FFS

ÅNo difference in stage I-II

ÅSerous carcinoma
ÅLower FFS and OS than other subtypes

Å5 year FFS 58% vs 48% CRT vs RT, p=0.11

ÅHigher incidence of AEs and decreased QOL with CRT

@GynRadonc
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ÅMETHODS

ÅParaffin-embedded tissues of 423 patients were collected. Molecular analysis 
done to  classify tumors as p53 abnormal (p53abn),POLE-ultramutated
(POLEmut), MMR-deficient (MMRd), or no specific molecular profile (NSMP). The 
primary end point was recurrence-free survival (RFS)..

ÅRESULTS

ÅMolecular analysis was successful in 410 high-risk EC (97%), identifying the 4 
subgroups: Five-year RFS was 48% for patients with p53abn EC and 74% for NSMP 
EC (P< .001). 

ÅThe 5-year RFS with CTRT versus RT for p53abn EC was 59% versus 36% (P= .019); 
100% versus 97% for patients withPOLEmut EC (P= .637); 68% versus 76% (P= 
.428) for MMRdEC; and 80% versus 68% (P= .243) for NSMP EC.

Å
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NEW PORTEC 4

Wortman, Gynecology Onc2018

ÅStage IA Grade 3; IB G1-2 with >60yo or LVSI; IB G3 
without LVSI 

Å7 Gy* 3 fractions to 5mm surface
ÅNon-inferiority
ÅPrimary endpoint is vaginal recurrence with 7% margin

ÅFavorable: Pole Mutation or MMR WT CTNNB1 WT
ÅIntermediate: MMR mutant or [MMR WT with CTNNB1 

mutation]
ÅUnfavorable: Substantial LVSI, TP53, >10% LCAM
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Summary and Key Points:

ÅLack of survival benefit to combined CRT vs  chemo alone in 
randomized studies

ÅGreatest benefit with CRT in stage III
ÅCRT in stage IIIC

ÅOther stage III dependent on uterine risk factors and/or risk of LRR

ÅLimited rationale for CRT in high risk stage I/II endometrioid
ÅTrend towards improvement with CRT in serous histology

@GynRadonc
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Management of Cervical Cancer

@GynRadonc
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Global Statistics

Å2nd most female common cancer 
in the developing world

Å~ 500,000 new cases worldwide

ÅAIDS defining in the setting of HIV

ÅLymph node evaluation

Å~ 13,000 new cases per year in 
the US

@GynRadonc
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Cofactors for Persistence:

Smoking

Increased age

HPV type

Mutagens

Immunosuppression

Inflammation

Hormones

Genetic Factors

Kahn J, NEJM 2009 
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HPV
ÅHigh Risk Types:
Å16 and 18 (responsible for 70% of cervical cancers)
Å31 and 45 (responsible for 10%)
ÅOthers: 33, 35, 39, 51, 52, 56, 58, 59, 68, 73, and 82

ÅLow Risk types:
Å6 and 11 (genital warts)

HISTOLOGY ςmostly squamous , 10-15 % AdenoCa

@GynRadonc
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Staging and Workup
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I ςConfined to uterus

Å IA: Depth of invasion < 5 mm

ÅL!мΥ ƳƛŎǊƻǎŎƻǇƛŎΣ Җо ƳƳ ǎǘǊƻƳŀƭ 
invasion

Å IA2: microscopic, >3 to 5 mm stromal 
invasion

ÅL.Υ 5ŜǇǘƘ ƻŦ ƛƴǾŀǎƛƻƴ җ р ƳƳ

ÅL.мΥ җр ƳƳ ŘŜǇǘƘ ƻŦ ǎǘǊƻƳŀƭ ƛƴǾŀǎƛƻƴ 
and <2 cmin greatest dimension

Å IB2: җн ŎƳ ŀƴŘ ғп ŎƳin greatest 
dimension

Å IB3: җп ŎƳin greatest dimension

II ςExtends outside uterus but has not extended onto 
the lower third of the vagina or to the pelvic wall

Å IIA: Involvement limited to the upper 
ǘǿƻπǘƘƛǊŘǎ ƻŦ ǘƘŜ ǾŀƎƛƴŀ ǿƛǘƘƻǳǘ parametrial
involvement

ÅLL!мΥ Җп ŎƳ ŘƛŀƳŜǘŜǊ

Å IIA2: >4 cm diameter

Å IIB: parametrialinvasion but not up to pelvic 
wall

2018 FIGO Staging

IIIA ςInvolves the lower third of the vagina, with no 
extension to the pelvic wall 

IIIB ςExtension  to the pelvic wall and/or 
hydronephrosisor nonfunctioning kidney (unless known 
to be due to another cause) 

IIIC ςLƴǾƻƭǾŜƳŜƴǘ ƻŦ ǇŜƭǾƛŎ ŀƴŘκƻǊ ǇŀǊŀπŀƻǊǘƛŎ ƭȅƳǇƘ 
nodes

IIIC1: Pelvic lymph node metastasis only 
IIIC2: tŀǊŀπŀƻǊǘƛŎ ƭȅƳǇƘ ƴƻŘŜ ƳŜǘŀǎǘŀǎƛǎ 

IV: Extension beyond true pelvis or biopsy-proven 
involvement of the mucosa of the bladder or rectum

IVA: Spread to adjacent pelvic organs 
IVB: Spread to distant organs

@GynRadonc
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Risk of Lymph Node Metastases

@GynRadonc
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Determining Extent of Primary Tumor

ÅPelvic examination
ÅStaging Accuracy:  47%
ÅBipatet al, GynOnc 2003

ÅMRI vs CT
ÅStaging Accuracy:  86%

ÅMR is superior to CT for detecting uterine body involvement/PM invasion 
(ACRIN 6651/GOG 183)
ÅJCO 2006

ÅMR superior in detecting vaginal extension

@GynRadonc
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Determining Extent  of Primary disease:Benefit
of  MR example 

Arrows show involvement of vagina and vesico-vaginal space 
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Determining Extent of LN/Distant
Metastases:  example of Role of FDG-PET/CT

Large Pelvic and Paraorticnodal metastases

@GynRadonc
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Impact of nodal involvement ςworst prognostic 
factor   

Kidd et al, JCO 2010

Retrospective study of 560 pts with cervical cancer underwent pretreatment FDG-
PET lymph node staging.

@GynRadonc
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Type I: Extrafascial/Simple 
hysterectomy
- Remove uterus, cervix, rim vag

cuff
- Does not remove parametria

Type II: Modified radical hysterectomy
- Remove uterus, cervix, 1-2 cm 

vagina, WLE of parametria
- Resect parametriato where the 

ureter and uterine artery cross

Type III: Radical hysterectomy
- Removal of uterus, cervix, ¼ to 

1/3 of vagina, parametriadivided 
at pelvic sidewall or sacral origin.

Surgical Management: Early stage IA/IB1 (2018)
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Laparoscopic Approach to Cervical Cancer (LACC) Trial
Open vs minimally invasive surgery

Locoregionalrecurrence was High for MISOverall Survival

Ramirez et al NEJM 2018
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StagewiseTreatment Plan for Cervical Cancer

FIGO2018 Treatment

IA1 Cervical conizationor extrafascialhysterectomy;
consider radical trachelectomyfor fertility sparing in low risk

IA2 Modified radical hysterectomy and PLND

IB1
Radical hysterectomy and PLND

IB2

IB3 Definitive CRT Ą brachyboost

IIA1 Radical hysterectomy and PLND

IIA2

Definitive CRT Ą brachyboost

IIB

IIIA

IIIB

IIIC

IVA

IVB Chemotherapy +/- palliative RT

+/- RT

+/- RT

@GynRadonc



@GynRadonc

Primary radiotherapy vs 
Radical Hysterectomy(Milan)

LandoniLancet 1997
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ÅMedian follow-up 87 months

ÅNo difference in survival/LC

ÅAdjuvant RT
Å64% of patients overall

ÅIB1 54%, IB2 88%

ÅHigher rates of urologic complications with combined 
surgery/adjuvant RT

Primary radiotherapy vs 
Radical Hysterectomy
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Role of Adjuvant 
Radiotherapy
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GOG 92: LN Negative, Intermediate risk
Role of adjuvant post-operative radiotherapy

Sedlis, GynOnc1999
Rotman, IJROBP 2006
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GOG 92 Eligibility Criteria(Sedlis)
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GOG 92: Update
ÅMedian f/u:  10 years

ÅPFS:  46% reduction in HR

ÅOverall survival:

ÅGrade ¾ toxicity:

ÅAdenocarcinoma and 
adenosquamous
recurrence rate is highest 

:8.8% (RT) vs 44% 
(obs), P=0.019

Sedlis, GynOnc1999
Rotman, IJROBP 2006
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Chemoradiationafter 
Hysterectomy
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GOG 109-High Risk Postop Cervix
Role of Chemo/RT 
Positive margins, positive LN, +parametrialinvasion(Peters)

Peters, JCO 2000
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GOG 109/SWOG 8797

Å4 year PFS
Å80% CT+RT vs. 63% RT alone

Å4 year OS:
Å81% CT+RT vs. 71% RT alone

Not possible to determine 
impact of outback chemo 
component

@GynRadonc
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Issues 

ÅCombined High and Intermediate risk patients together muddying results 

ÅApprox 20% patients had neoadjuvant chemo prior to surgery-suggesting a higher risk population

ÅFor intermediate risk group Seq CRT was no better than Concurrent CRT

ÅGOG studies 

Effectiveness of Sequential Chemoradiation vs Concurrent Chemoradiation or Radiation Alone in 

Adjuvant Treatment After Hysterectomy for Cervical Cancer: The STARS Phase 3 Randomized Clinical 

Trial

JAMA Oncol. Published online  January 14, 2021. doi:10.1001/jamaoncol.2020.7168  HUANG ET AL 
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Treatment of Locally Advanced 
Cervical Cancer
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Advanced Cervical Cancer ςTreatment 
approach

42 yr pt with large cervix squamous cancer-extending to lower 1/3 vagina, 
invading  rectovaginal septum on pre-treatment T2-W MRI
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Q: What would you recommend in your clinical 
practice? Advanced Cervix Ca

ÅConcurrent ChemoRTwith Tandem Ring 
Brachytherapy
ÅNeoadjuvant chemotherapy followed by 
Surgery
ÅConcurrent ChemoRTwith Interstitial 
Brachytherapy
ÅNeoadjuvant Immunotherapy followed 
by Concurrent Chemoradiation
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Cervical Cancer
Definitive Chemoradiation

Relative Risk Estimate of Survival from Five 
ChemoradiationClinical Trials
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Concurrent weekly CDDP/RT
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Eifel NEJM 2001 and JCO 2004

RT vs. CRT: RTOG 90-01



Eifel NEJM 2001 and JCO 2004

RT vs. CRT: RTOG 90-01
67%

41%

LRR

OS
OS

5 year LRR
FIGO stage IB or II: 13% (CRT) vs. 31% (EBRT), p=0.0002
FIGO stage III or IVA: 29% (CRT) vs. 44% (EBRT), p=0.065
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Chemo-radiotherapy Meta-analysis
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What is role of intensified + outback chemo?

Duenas-Gonzalez, JCO 2011
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Should we be giving outback chemo?

ÅUse of cisplatin plus gemcitabine resulted in
ÅImprovement in PFS vs cis alone
Å3 year PFS 74% versus 65%

ÅAn improvement in overall survival
ÅToxicities
ÅMore serious (grade ¾) toxicities (87% vs 43%)
ÅMore hospitalizations (30% vs 11%)
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Should we be giving outback chemo?

OUTBACK STUDY-Results out soon?
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NAC + surgery vs. CRT

Gupta JCO 2018

RANDOMIZE

Chemo + Hysterectomy
3 cycles Carboplatin AUC 5-6
Paclitaxel 175 mg/m2 q3wks

CRT
Cisplatin 40 mg/m2 weekly x 5
40 Gyin 20 fractions with 2 Gyper fraction and a midline 
shield at 20 Gy, followed by intracavitaryradiation to point A 
as follows: either two ap-
plications of a low dose rate of 30 GyŜŀŎƘ ƻǊ ŬǾŜ 
applications of a high dose
rate of 7 Gyeach. 

Stage IB2, IIA, or IIB

Primary endpoint: DFS
2nd endpoint: OS, toxicity



NAC + surgery vs. CRT

Gupta JCO 2018
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Treatment of Locally advanced 
IB2 ςIVA cervical cancer

ÅEBRT 45 Gy(1.8 Gyfx)
Å3D CRT, 4 fields
ÅBoost to parametrialor sidewall disease

ÅBrachytherapy (total 85-90 Gy)

ÅConcurrent chemotherapy
Å(weekly CDDP 40 mg/m2)
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ÅIMPORTANT DOCUMENT
Å5KEY QUESTIONS 
i. Postop RT for Early Stage cervix
ii. Definitive ChemoRT
iii. Use of IMRT-conditional for definitive 

treatment 
Creation of PTV

IV. When is Brachyindicated 
V. Technique and Parameters of Brachy
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RT Fields
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Use of IMRT for Intact Cervix: Controversies

ÅContouring

ÅOrgan Motion

ÅSimulation/Setup/IGRT
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http://www.rtog.org/CoreLab/ContouringAtlases/GYN.aspx
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ÅAccurate target definition is vitally important for 
definitive treatment of cervix cancer with IMRT,  - as 
unlike 3D ,IMRT is not forgiving 

ÅDefinition of clinical target volume includes structures 
surgically removed in radical hysterectomy /MRI based 
guidelines 

Å Consensus  Cervix  CTV guidelines ;(Lim K et  al :Int. J. Radiation Oncology Biol. Phys., Vol. 79, No. 2, pp. 348ς355, 2011

IMRT for Intact Cervix Cancer-CTV
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IMRT for Intact Cervix Cancer-CTV
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FDG PET/CT and MR FUSION OR SIMULATION

PET avid jnx of 
fibroid and cervix

Cervix CTV

fibroid
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Cervix ITV (Pink) ςfrom bladder full/empty 

Maybe greater interfractionand IntrafractionMotion
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IMRT Considerations for Intact Cervix Cancer
ÅSimulation: bladder full and bladder empty

ÅMRI pretreatment or at the time of simulation

ÅUse all available imaging for contouring ITV

ÅMargins
ÅCTV ςPTV margins for primary CTV: 1.5-2 cm

ÅITV ςPTV margins for primary ITV: 7-10 mm

ÅCTV ςPTV margins for nodal CTV: 7 mm

ÅDaily soft tissue IGRT/ may need replanningat short notice 

Motion of cervix can exceed 2 cm in some situations
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So why do IMRT- Advantages of IMRT

ÅPA nodes-extended field IMRT-Ąspare bowel, 
kidney,duodenum

ÅInguinal nodes--Ą Spare femur, SIB boost

ÅBoost
ÅNodal boost(SIB)

ÅSidewall boost

ÅPotential reduced bowel,bonemarrow toxicity

ÅPotential reduced pelvic fracture 
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Key Points:

ÅConcurrent chemo/RT remains standard of care for locally advanced 
cervical cancer

ÅIMRT may be appropriate particularly in select situations (groin or 
PA+) with careful accounting of cervix/uterine motion

ÅUse all available imagine to define uterine-cervix ITV.
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Brachytherapy
-saves Lives 
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Tumor Mapping done at initial exam 

Lower Vaginal involvement , adjacent  organ invasion may preclude HDR-IntracavitaryBTT 

Å Plan ahead for Hybrid Interstitial 

If ICBT is possible ƛǎ ǘƘŜΧ Κ

Organ anatomy Favorable- think ahead about different applicator T/o,T/ r,T/c,T/n

Å Uterus Anteverted/ retrovertedςsee diagnostic CT scan(saggital)/MRI

Å Vaginal Fornicesdeep vsObliterated 

Tumor Anatomy Favorable

Å Cervix destroyed , osdifficult to visualize

Å Endocervicaltumor

Å Tumor Size- will it be within prescription isodose?-if not Interstial/Hybrid 
Brachytherapy

Brachytherapy is a continuous process
Plan from the beginning,andǎǘǊŀǘŜƎƛȊŜΧ
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ASTRO GUIDELINES CERVICAL CANCER-BRACHYTHERAPY
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