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Locally advanced cervical cancer

• Heterogenous group: Stage IB2/IIB to IVA disease

• Surgery, chemotherapy, radiation therapy, brachytherapy: 
treatment based on data vs availability vs tradition

• Challenges in staging and treatment:                                       
FIGO stage vs nodal involvement

• Strong improvements in techniques and                                             
outcomes 

• Toxicity and quality of life impairment in                          
relatively young women



Risk of lymph node metastases

Quinn et al. 26th FIGO Annual Report 2006



Stage and lymph node involvement

Kidd et al. JCO 2010



Stage and lymph node involvement

MRI PET-CT 



Stage and lymph node involvement

MRI PET-CT 



Primary surgery vs radiotherapy

Landoni et al. Lancet 1997

Postoperative          

radiotherapy                        54%         84%

Morbidity G2-3 30%         25%                12%          11%

343 women, stage IB-IIA cervical cancer



Primary radiotherapy with chemotherapy

Vale et al, meta-analysis collaboration, J Clin Oncol 2008



Primary chemoradiation and brachytherapy

Haie-Meder, Radiother Oncol 2005

• External beam radiotherapy combined with weekly 

Cisplatin 40 mg/m2, 5-6 cycles

• CT-based planning, 45-46 Gy in 1.8-2 Gy fractions

• 3-dimensional conformal treatment planning versus 

intensity modulated and volumetric arc techniques

• Simultaneous integrated boost to nodal disease (55-60 

Gy)

• Image guided adaptive brachytherapy



Better imaging, better techniques

CT MRI

Brachytherapy unit

Ir-192 source

Linear accelerator with 

multileaf collimator



3D CRT and IMRT

Simultaneous Tntegrated Boost (SIB)



3D CRT vs IMRT

NRG – RTOG Time-C trial presented at ASTRO 2016
• Randomised trial of IMRT vs 4-field pelvic radiotherapy
• IMRT reduces acute GI and GU toxicity at 5 wks
• IMRT improved QOL with regard to physical functioning

Klopp et al, ASTRO 2016



Challenges

Tumor regression during treatment



Challenges

Organ motion depending on bladder and rectum filling

• Plan-of-the-day treatment schedules based on bladder 

filling - current

• Adaptive treatment by replanning (daily vs weekly) - future

Heijkoop et al. IJROBP 2014, 2016



Treatment results



Results: local control and survival

Sturdza et al. Radiotherapy Oncology 2016; Rijkmans et al, Gynecol Oncol 2014

RetroEMBRACE analysis, N=731

• EBRT plus cisplatin

• IMRT plus simultaneous boost 55-60 Gy

• Image guided brachytherapy

Local control at 3-5 years:

IB1-2        98%-98% (2 events in IB2)

IIB      93%-91%

IIIB           79%-75%

Overall and cancer-specific survival:

74%-65% and 79-73% at 3-5 years



Primary chemoradiation vs neoadjuvant chemo?

Benedetti-Panici JCO 2002; Kenter, IGCS 2016; Gupta et al, ESMO 2017

• Italian trial – n=441, stage Ib2-III, neoadjuvant chemotherapy 
plus surgery versus primary radiotherapy alone

▪ Tx according to protocol in 76% vs 72%

▪ Adjuvant RT after NACT/S in 29%

▪ Stage IB2-IIB: OS 65% vs 46% (p=0.005) ; stage III: 42% vs 37% (ns)

▪ Results inferior to current standard; RT alone not used anymore

• EORTC 55994 – IB2-IIB, NACT vs CCRT, N= 626

▪ Prelim data: 145 vs 53 SAE, nearly all chemotherapy related. In arm 
1 surgery abandoned in 23 pts due to NACT related toxicity 

▪ In NACT arm, 76% underwent surgery (7% toxicity; 5.5% progressive 
disease, 4.5% insufficient response) 

▪ Pathology: parametrial invasion in 20%, LVSI 24%, pelvic LN+ 28%, 
and pathological CR 22%N=635, stage IB2-IIB, NACT vs CCRT, DFS event in 30 vs 23% 

5-year DFS 69.3% vs 76.7% (p=0.038)



Challenges

• Nodal involvement: surgery or radiotherapy boost?

• Para-aortic involvement: surgical sampling or PET-CT based? 
Risk based on pelvic nodal involvement?

• Control of distant disease – ongoing trials

• Expensive and complicated techniques – PET-CT, MRI, IMRT, 
VMAT, RapidArc: are they really needed?

• MRI-based versus ultrasound based brachytherapy



PET-CT detection of lymph node metastases

Kidd et al. J Clin Oncol 2010, Kupets et al. Gyn Onc 2002



Nodal debulking?

Vargo et al. IJROBP 2014, Sturdza et al Radiother Oncol 2016 

• Definitive radiotherapy combined with weekly Cisplatin

• Extended field IMRT + simultaneous integrated boost

• 40 patients positive pelvic nodes, elective PAO RT, elective dose 45 Gy

• 21 patients positive pelvic and PAO nodes, PAO SIB boost up to 55 Gy (54-59.4)

Nodal control excellent 95%

Low morbidity rates (4% G3)

38/40

58/61



Nodal debulking?

• Para-aortic lymphadenectomy to tailor radiation field - versus

• Risk stratification for elective radiotherapy of para-aortic nodes

➢ Prediction models (Tumor size on T2 MRI; PET-CT node status)

Gouy et al. Lancet Oncol 2012; EMBRACE-II www.embracestudy.dk; Shim et al. Gyn Onc 2017 



Target definition using rectal ultrasound

Schmid et al, Strahlenther Onkol 2013, Nesvacil et al, Brachytherapy 2016

Parametrial

involvement

Cervical

tumour

Good correlation between 

MRI and ultrasound



Target definition: MRI vs rectal ultrasound plus CT

Nesvacil et al, Brachytherapy 2016



Can we omit brachytherapy?

Han et al, IJROBP 2013

SEER analysis of 7359 cases with stage 
IB2-IVA cervical cancer 
Survival by brachytherapy use for 
matched cohorts between 2000 and 
2009
• Cause-specific survival (64 vs 51%) 

and overall survival (58 vs 46%)
• Brachytherapy was independently 

associated with CSS and OS 



Chemoradiation as effective for stage IIIB?

Mahanshetty et al, ESGO 2017

Phase 3 randomised trial of cisplatin chemoradiation vs radiation therapy alone 
in FIGO stage IIIB squamous cell carcinoma of the cervix 
• EBRT 50 Gy plus brachytherapy (HDR 3x Gy or LDR 25-30 Gy point A)
• Weekly cisplatin for at least 5 cycles
• >90% treatment compliance
• median follow-up: 88 months 

➢ 5-year PFS 52 vs 44%; 5-yr OS 54 vs 46% (p=0.03), 8% absolute survival gain

Results: PFS OS 



Trials of adjuvant chemotherapy

Accrual completed (n=900) Ongoing (n > 265 / 630)

Outback: PI Linda Mileshkin (ANZGOG) Interlace: PI Mary McCormack (NCRI UK)



Long term toxicities and QOL

• Relationship of smoking, habitus, comorbidities to risk of side 
effects

– Eifel et al: heavy smoking: 3-fold higher risk of bowel toxicity and 2-fold 
higher risk of any complications 

• Impact on physical, social, role and sexual functioning

• Rehabilitation programme

Eifel et al, Jco 2002, Kirchheiner et al, IJROBP 2016; Bakker et al, Supp Care Cancer 2016 



Conclusions

• Primary chemoradiation with brachytherapy is standard of care

• Many treatment and patient related challenges 

• Avoid triple-modality treatment to reduce toxicities

• Newer image-based techniques have significantly improved 
outcomes: lymph node boosts, image-guided brachytherapy

• Excellent pelvic control; reducing risk of distant relapse essential for 
further improving OS

• 3D-CRT effective and safe treatment

• Ultrasound-based brachytherapy may be equivalent

• Survivorship care essential for QOL


