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Cervix Cancer

Black , J. (2018). Retrieved from https://universityhealthnews.com/daily/cancer/take-
precautions-before-cervical-cancer-symptoms-manifest/

Retrieved from http://scotdir.com/health-and-fitness-2/what-is-human-papillomavirus

Fourth most common cancer among women globally
570 000 new cases 

311 000 deaths
Based on IARC Global Cancer Observatory GLOBOCAN 2018 data (available from http://gco.iarc.fr/

Histopathology  



Treatment Options

https://aboutbrachytherapy.com/cancer-types/cervical-cancer/brachytherapy-treatment

• Surgery
Stages IA, IB, IIA

• Radiotherapy
Stages IB2, II, III, IVA

• Chemotherapy
Concomitant with radiotherapy

Brachytherapy

Teletherapy-EBXRT

http://www.ucdenver.edu/academics/colleges/medicalschool/departments/radia
tiononcology/PhysicsEducation/Pages/Technology-and-Treatments.aspx

1. Barton et al. 2014
2. Lanciano, Won et al. 1991
3. Hanks, Herring et al. 1983
4. Coia, Won et al. 1990
5. Montana, Martz et al. 1991
6. Logsdon and Eifel 1999

71% of cases require radiotherapy1

• Improves disease control, survival 2-6  



Radiation Techniques

Brachytherapy . (2013). Retrieved from 

http://www.simballc.org/brachy_therapy.htmlhttps://www.iaea.org/newscenter/news/iaea-receives-medical-linear-accelerator-under-

partnership-from-manufacturer

Teletherapy Brachytherapy

Brachytherapy 

is a mandatory 

component of 

curative RT*

*Comprehensive Cervical Cancer Control, WHO guidelines, 2006-2014 



Radonc.ucla.eduCourtesy Sua Yu, MD

2-D

3-D Conformal & IMRT

Radiosurgery

Added value of the Nuclear Applications

Atun et al Lancet Oncol 2015; 16: 1153–86



Technology and knowledge transfer

Courtesy of Philips Healthcare Education Resources

Courtesy of aboutcancer.com

• Han, Ket al(2013). IJROBP, 87(1), 111-119.

• Sturdza, A et al: (2016) Radiother Oncol 120(3), 428-433.



Challenges in Access: Limited Resources

External beam Radiotherapy in Africa in 2020

Unpublished IAEA data* Abdel-Wahab et al Lancet Oncology, 2013;14:168-75

2012 2018 2020 Variation*

Cancer cases, 

all sites

844279 1055172 1122495 +32%

MV units/ million 

population

0.26 0.28 NA +12%

MV units/1000 

cancer cases

0.34 0.32 0.35 +3%



Imaging 

(Kjær, Loft et al. 2013)

CT or PET/CT:

Staging

Restaging

Therapy planning

Therapy response

Structural Information:

Size  Shape Location

Uptake Information

Activity Function Localization



(Atun, Jaffray et al. 2015)

Investing in Treatment 

WHO (2019, December 16). Draft: Global strategy towards eliminating cervical cancer as a 

public health problem. Retrieved from https://www.who.int/docs/default-source/cervical-

cancer/cerv-cancer-elimn-strategy-16dec-12pm.pdf.

Actions to address 
Global Radiotherapy 

Access:

• Population-based Cancer 
Control Plans

• Expansion of Access to 
Radiotherapy

• Human Resources for 
Radiotherapy

• Sustainable Financing to 
Expand Access to 
Radiotherapy

• Align Radiotherapy 
Access with Universal 
Health Coverage

Atun et al Lancet oncol 2015

Abdel-Wahab M et al  Clin Oncol 2017



Data collection: IAEA Medical imAGIng and Nuclear mEdicine global 

resources database CT         MRI        PET       SPECT

https://humanhealth.iaea.org/HHW/DBStatistics/IMAGINE.html
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PET-CT Scanners # / Million

Cape Verde 1 1.84

Morocco 12 0.33

Tunisia 3 0.26

South Africa 14 0.24

Egypt 20 0.20

Libya 1 0.15

Algeria 6 0.14

Kenya 1 0.02

Sudan 1 0.02

Tanzania 1 0.02

59 PET-CT Scanners

in 10 out of 54 countries
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PET scanners in Africa/ million  inhabitants (2020, IMAGINE)



Radiologists per country (IMAGINE)



Lancet Commission

Cancer deaths averted 

Number              %of total deaths

Projected life-

years saved, 

millions 

Imaging only 2,463,500 3.2% 54.92

Treatment only 4,095,600 5.4% 103.28

Treatment + 

quality 

5,369,100 7.0% 134.96

Comprehensive 9,549,500 12.5% 232.30 

Hricak et al Lancet Oncol 2021



Role of IAEA 
• To promote…

• To support 
implementation…

• To educate and 
train…

Comprehensive 

Assessment of 

Technology 

Needs

Databases, missions, 

Health economics 

research

Expert Scientific 

Management

Procurement specifications

Bunker design

Education and 

Training

http://humanhealth.iaea.org



Role of IAEA • To promote…

• To support 
implementation…

• To educate and 
train…

Quality 

Assurance

Research and 

Development

• Enhancing Effective Quality 

Treatment and Diagnosis

• Resource Sparing studies

• Evaluation of new 

technologies

Safety and 

Security

IBSS

Source security guidance

Safety infrastructure

Guidelines

Dosimetry lab 

QA 

QA Missions

Virtual Tumor 

Boards



Assessing Treatment Needs

• DIRAC Database

• imPACT Missions:
– National authorities, IAEA, WHO, IARC, 

other partners

Abdel-Wahab M et al  Assessment of Cancer Control  Capacity an Readiness Lancet Oncol 2017 

151  Countries 

7,565 Radiotherapy centers 

• 14,217 Teletherapy units

• 3,345 Brachytherapy units

• 6,965 TPSs

• 3,634 Simulators

• 3,737 CTs
2020-02-20



Dose audit service:
• >13000 beam checks
• ~2300 centres in 133 

Member States

Calibration services to 
IAEA/WHO SSDL labs
• 78 MS
• 110 centers
• 1150 certificates

QUATRO audits:
• 51 MS

Quality Assurance: IAEA/WHO TLD audits of 
Radiotherapy centres

The IAEA DOL helps MS 
maintain accurate, 
consistent medical 

dosimetry.



Quality Assurance

https://dosimetry-audit-networks.iaea.org/Home/Quatro

Abdel-Wahab M et al J Am Coll Radiol.  2011

• Education in  Radiation protection

• Radiation Protection Training for 
prevention of accidental exposure 
in radiotherapy

• SAFRON

• RASIMS

https://dosimetry-audit-networks.iaea.org/Home/Quatro


E-Learning Resources

http://humanhealth.iaea.org

Complete 

curricula
Interactive E-Learning 

modules

Webinars and online 

training
Virtual Tumor

Boards



Guidelines and Publications 
• Costing and staffing calculators

• Guidelines on setting up radiation 
medicine infrastructure

• Guidelines on Quality Assurance & 
Quality Control

• Dosimetry protocols

• Training courses and Syllabi



PAST

Regional hyperthermia combined with 

radiotherapy for uterine cervical cancers: a 

multi-institutional prospective randomized 

trial of the IAEA.

AK-2123 (Sanazol) as a radiation sensitizer 

in the treatment of stage III cervical cancer: 

results of an IAEA multicentre randomised

trial.

A randomized clinical study to compare

radical concomitant chemo-radiation

against radical radiotherapy alone as 

treatment of carcinoma of the uterine cervix 

FIGO stages IB-IIIB in HIV infected patients

E3.30.26 Clinical/Radiobiological Study on 

viral-induced cancers’ response to 

radiotherapy, with comprehensive morbidity 

assessment

IAEA Coordinated Research in Cervix Cancer

Current

Modern 

radiotherapy 

techniques in 

cervical 

cancer

Image-based 

treatment 

planning in 

cervical 

cancer

Quality 

assurance in 

HDR 

brachytherapy

Develop audit 

methodologies 

end to end 

(national 

DAN)

https://www.iaea.org/services/coordinated-research-activities

https://www.iaea.org/services/coordinated-research-activities


• Reduction in suffering, death 

• Reduction in grief, economic burden 

among families 

• Lowering of poverty levels 

• Increase in primary education (higher 

levels of female education -> higher 

maternal and infant health)

• Basis of global partnerships 
IAEA, WHO, IARC et al. (2016, December 9). TOWARDS THE ELIMINATION OF CERVICAL CANCER: Background paper or the Partners Meeting to Scale up Cervical Cancer Prevention and Control Through a 
New UN Global Joint Programme to end cervical cancer. Retrieved from https://www.who.int/ncds/un-task-force/background-paper-cervical-cancer-partners-meeting-december2016.pdf

How Does Investment in Treatment help? 
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THANK YOU


