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● Describe the challenges of breast radiology practice in low-to-middle 
income countries​ (LMICs)

● Highlight role of radiologists as global breast cancer advocates

● Provide strategies for improving global breast cancer disparities by 
capacity building in radiology

Learning Objectives 



1. Challenges:

Breast Cancer in Low-to-Middle-Income 
Countries (LMICs)



Note

Disclaimer
IAEA Medical imAGIng and Nuclear mEdicine global resources database (IMAGINE)



Breast cancer accounts for:

 -1 in every 4 cancer diagnoses 

 -1 in every 6 cancer deaths



Breast Cancer

● BC is the most commonly diagnosed cancer globally

● 70% of cancer deaths occur in LMICs

● Cancer incidence continues to rise globally

Courtesy: World Health Organization



Breast Cancer by Region

The Caribbean has the second-highest BC mortality rate in the world

Adapted From: Samaroo, K., Hosein, A., Olivier, L.K., Ali, J. and Olivier, L., 2021. Breast cancer in the Caribbean. Cureus, 13(8) 
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The Caribbean

● Population: ~ 43.5 million

● Different geographic and political definitions:
● Broadly, 16 countries (along with 20 dependencies and territories)

● Mix of high and low-middle income countries 



Breast Cancer

● BC mortality rate in the Caribbean has increased by ~ 40% since 
1990, with further projected increase of 44%  by 2040

● Late-stage diagnosis (III-IV) is common (?60-80%?), but limited data



Breast Cancer in the Caribbean
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Top Ten Highest Breast Cancer Mortality Rates in 2020

Females, All Ages

In 2020:
4 Caribbean countries 
were among the top 10 
highest BC mortality rates 
globally 

Globocan 2020



Sub Saharan Africa

Courtesy: Global Trade Outlook



Breast Cancer in Sub–Saharan Africa

Predicted 70-100% rise in breast 
cancer incidence by 2040 

SSA  FAST FACTS

Data is extremely limited

• 1st or 2nd most common cancer in most countries

• 66-80% of cases are diagnosed at advanced stages 
(III/IV)

• Cancer care is limited to urban areas, centralized

• 5-year survival of 40% in SSA (vs 90% in HICs)

• Diagnosed at younger ages
1. Kitole FA, Lihawa RM, Mkuna E. Equity in the public social healthcare protection in Tanzania: does it matter on household healthcare financing? International Journal for Equity in Health. 2023 Mar 20;22(1):50.1 
2. An assessment of breast cancer early detection, diagnosis and treatment in Tanzania. Retrieved from https:// ww5.komen.org/
3  Health Facility Registration System (HFR), hfrs.moh.go.tz/web/index.php?r=site%2Flogin&active_tab=Welcome-Details-tab. Accessed 15 Oct. 2023.



Barriers to patient access in LMICs

Equipment
Average 2 mammo/million

 population in LMICs

(vs 30 in HIC)**

Workforce/Training
e.g. Tanzania* 

Population: 60 million

# Radiologists: 60

#Radiographers: ~600

#Mammography machines: ~10

Health system
Little national health 

insurance, complex referral 

patterns, financing*****

Patient/Community
In SSA, some have

symptoms 1.8 yrs 

before presentation****

Processes
~80% of medical equipment

 in LMICs is donated 

and up to 40% is nonfunctioning***

*Gaupp FM, et al. Journal of Vascular and Interventional Radiology. 2019 Dec 1;30(12):2036-40

**IAEA IMAGINE Database Accessed Oct 10, 2023

***Compton, B., et al. NAM Perspectives. 2018. doi.org/10.31478/201807a

****Komen Breast Cancer Initiative 2.5 (BCI2.5) on behalf Ministry of Health Tanzania 2017 

*****The World Health Organization

.

https://doi.org/10.31478/201807a


Provider Level Barriers 
(Non-Radiology)

Surgery
● Limited use/ training in breast-conserving surgery 

○ Management is often mastectomy and axillary lymph 
node dissection

Pathology
● Workforce shortage
● Lack of IHC subtyping (often empiric chemotherapy)

Oncology
● Severe shortage with heavy workload
● Med + Rad Onc
● All sites

# Radiation 
oncology

90% in LICs lack access to
radiotherapy

FAST FACTS

Vanderpuye et al. Infect Agent Cancer 2019; 14: 11.
Atun R et al. The Lancet Oncology 2015; 16:10  
Martei YM et al. Clin Lab Med 2018; 38: 1

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6528232/


“Half to two-thirds of the world lacks adequate access to 
radiologic services” 
- WHO

“LMICs have 5% of the resources but 80% of the global 
cancer burden”
-Atun et al, Lancet Oncology Commission



Radiology specific barriers

Infrastructure concerns

● “Swiss cheese” model of technology upgrades (digital vs analog, 
multiple vendors)

● Insufficient #s functioning MRI, Mammo, PET/CT

● Incomplete digitization (PACS, RIS, EMR)

● Supply chain issues (consumables)

● QA/ QC inconsistent

*Howitt P, Darzi A, Yang G-Z, et al. Technologies for global health. The Lancet 2012; 380:507–35.

~80% of medical equipment 
in LMICs is donated and 
~40% is nonfunctioning*

FAST FACTS



2. Goal:

Role of radiologists in addressing 
Breast Cancer control



How do we achieve BC 
control?

Policy

Patient care

Research

Infrastructure

Education



75%

of surveyed African Healthcare workers ranked 
Education 
as the highest priority

Bayard S Am J. Surg. 2020; 219 (4)563-565



Education



There is severe scarcity of radiologists

From IAEA IMAGINE database



Capacity building is one of the most critical needs in 
global radiology

Iyawe et al. SA Journal of Radiology. 2021

Few training programs exist

Programs face numerous challenges



Provider Level Barriers 
(Radiology and allied staff)

Radiologists:
• Lack of formally trained breast radiologists
• Widening knowledge gap for new discoveries
• Limited training in image-guided procedures
• Non-radiologists often interpret imaging studies
• Disconnect between radiologists and techs

Technologists:
• Inconsistent tech training/ continuing education for techs
• Frequent operation of imaging equipment by unqualified 

personnel (2/2 staffing shortages)

Medical physicists and engineers: rare

Pop: 60 million
# Radiologists: 60

#Radiographers: 600*
#Mammo machines: 10

EX: TANZANIA



Role of Radiologists in Cancer Control

Breast imaging expertise is needed at every step of management



Many Opportunities to Teach 

Nonprofits

Academic Partnerships

Professional Societies



Help Accredited Training Programs

From: Radiological Society of North America. (n.d.). 

Global Learning Centers in LMICs 

Omofoye TS, Kalinga A, Ganti R, Minja FJ, Rooney TB.. Hem/Onc Clinics. 2024 Feb 1;38(1):239-49.

RSNA Educational Exhibit 2023



Tanzania, Dec 2024
Graduation

Vienna, March 2024
ECR meeting



Clinical



Growing Backlog of Unreported Exams 
Globally

~70% respondents in a 
global survey reported a 
backlog of unreported 
exams at their facility

Omofoye TS, Vlahos I, Marom EM, Bassett R, Blasinska K, Ye X, Tan BS, Yang WT. Backlogs in 

formal interpretation of radiology examinations: a pilot global survey. Clinical Imaging.

 2024 Feb 1;106:110049.

Fig. 1. Facilities with a backlog of formal interpretations of 
imaging examinations by imaging modality and time point.



Capacity building + Clinical care Integration

Funding: The Prevent Cancer Foundation, Radiological Society of North America, 

Helen C. Redman and Marten F. Klop Foundation, MD Anderson Cancer Center

MDACC- UTH, Zambia

Hybrid Breast Radiology Training Program 

• Online

• Synchronous

• Asynchronous

• In-person

• Telementorship



Project ECHO Hub and Spokes Model

Multidirectional Learning

From: ECHO MODEL 

https://www.kennedykrieger.org/training/programs/project

-echo/about-the-echo-model

Project ECHO  :

(Extension for Community Healthcare Outcomes)

Connecting specialists in high-resource areas 

with providers in low-resource regions 

to deliver specialty care locally

ALL TEACH, ALL LEARN

• Improves outcomes 

• Sustainable

Telementoring with Project ECHO



BREAST in AFRICA ECHO:
(Breast Echo For Improving Imaging In Africa)

Funding: The Prevent Cancer Foundation, Radiological Society of North America, Helen C. Redman and Marten F. Klop Foundation, MD Anderson Cancer Center

Breast in Africa ECHO Participants

• Sept 2022
• Monthly virtual meeting
• Challenging cases
• Didactics
• Community (Radiologists, Pathologists, 

Surgeons, Oncologists, trainees)



BREAST in AFRICA ECHO:
(Breast Echo For Improving Imaging In Africa)

•13+ countries

•*Survey: 
95% learned relevant skills
 that increased effectiveness



Research



Research

Data is lacking 

Infrastructure and personnel 

limitations 

30 60 90

Global range of AS 5-year net survival estimates for breast cancer (women) among 

296 cancer registry populations in 64 countries, by continent and calendar period 

of diagnosis

Allemani C, Matsuda T, Di Carlo V, Harewood R, Matz M, Nikšić M, Bonaventure A, Valkov M, Johnson CJ, 

Estève J, Ogunbiyi OJ. Global surveillance of trends in cancer survival 2000–14 (CONCORD-3): analysis of 

individual records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based 

registries in 71 countries. The Lancet. 2018 Mar 17;391(10125):1023-75.



Technological Innovation for Increased Cancer Detection

Berg, et al. Radiology. Volume 307, Issue 4, e223351.

Berg WA, López Aldrete AL, Jairaj A, Ledesma Parea JC, García CY, McClennan RC, Cen SY, Larsen LH, de Lara MT, Love S. Toward AI-

supported US triage of women with palpable breast lumps in a low-resource setting. Radiology. 2023 May 2;307(4):e223351.



Research 
Mentorship

Gaps in authorship 

of SSA publications

 on cancer

Published in: Hubert Tuyishime; Paula Hornstein; Nwamaka Lasebikan; Fidel Rubagumya; Miriam Mutebi; Temidayo Fadelu JCO Glob Oncol 2022 06-13

DOI: 10.1200/GO.22.00020

Copyright © 2022 American Society of Clinical Oncology



Mentorship- Body Imaging, IR, Research

• Figure 1. Women's experiences with gender-related issues in IR

Ukweh O, Omofoye TS, Naif A, Rajab L, Chan SM, Gichoya J, Gaupp FL, Newsome J. Scarcity of women in 

interventional radiology in sub-Saharan Africa: survey and insights. Journal of Global Radiology. 2024 Nov 15;10(1).

Scarcity of Women in Interventional Radiology in Sub-Saharan Africa: Survey and Insights



Administrative Service



Raising experts to contribute to policy and guideline 
development

42



Summary



44

Where you are born, should not affect 

your likelihood of surviving (breast) 

cancer

Where you are born, should not affect 

your likelihood of surviving (breast) 

cancer

Where you are born 
should not affect your 
likelihood 
of surviving cancer



Conclusions

Radiologists play many roles in promoting early detection of breast cancer 

Become involved by partnering with existing teams

Innovative approaches to collaboration, training, infrastructure, and patient-centered 

care can increase access to breast imaging

Addressing global breast cancer disparities can avert one-third of unnecessary breast 

cancer deaths
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The world is full of intractable problems… 

Instead of letting it paralyze you, 
let it spur you to action.

Melinda French Gates 
The Moment of Lift



References
Tuyishime H, Hornstein P, Lasebikan N, Rubagumya F, Mutebi M, Fadelu T. Authorship distribution and under-representation of sub-Saharan African authors in global oncology publications. JCO Global Oncology. 2022 Jun;8:e2200020.

Breast Cancer Initiative 2.5 (BCI2.5) on behalf Ministry of Health Community Development Gender Elderly and Children of the United Republic of Tanzania. Tanzania Breast Health Care Assessment 2017. An assessment of breast cancer early detection, diagnosis and treatment in Tanzania. 2017. https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf. Cited 2024 Sep 2 

International Agency for Research on Cancer. Breast Cancer Outcomes in Sub-Saharan Africa.

International Atomic Energy Agency (IAEA). IMAGINE Database. Accessed April 5, 2023.

Iyawe EP, Idowu BM, Omoleye OJ. Corrigendum: Radiology subspecialisation in Africa: A review of the current status. SA Journal of Radiology. 2021;25(1).

Balogun OD, Choi AM, Formenti SC. Shaping the path for a global oncology academic career. JAMA oncology. 2019 Jul 1;5(7):931-2.

Rodin D, Yap ML, Grover S, et al. Global health in radiation oncology: The emergence of a new career pathway. InSeminars in Radiation Oncology 2017 Apr 1 (Vol. 27, No. 2, pp. 118-123).

Protheroe E. Overuse of medical imaging in low-middle income countries: a scoping review. Journal of Global Radiology. 2024 Sep 6;10(1)

Mbewe C, Chanda-Kapata P, Sunkutu-Sichizya V, Lambwe N, Yakovlyeva N, Chirwa M, Ayele B, Pitcher RD. An audit of licenced Zambian diagnostic imaging equipment and personnel. Pan African Medical Journal. 2020 May 22;36(1).

Mohajeri Moghaddam S, Montoya S, Howard D, Nicholas J, Sunkutu V, Kim S, Patel A, Potchen M. Development of a Computer-Based Radiology Curriculum in Conjunction with Zambia's First Training Program. RadioGraphics. 2022 Nov 18;43(1):e220065.

Dako F, Omofoye TS, Scheel J. Radiologists’ role in decolonizing global health. Journal of the American College of Radiology. 2024 Mar 8.

Omofoye TS, Rooney TB, Ganti R, et al. Designing a collaborative breast radiology training program to tackle tanzania’s breast cancer crisis. Journal of the American College of Radiology. 2024 Mar 8.

Omofoye TS, Vlahos I, Marom EM, et al. Backlogs in formal interpretation of radiology examinations: a pilot global survey. Clinical Imaging. 2024 Feb 1;106:110049.

Omofoye TS, Kalinga A, Ganti R, Minja FJ, Rooney TB. Subspecialty Breast Imaging Education in Tanzania; Clinical, Infrastructure, and Logistical Paradigms for Best Practices in the Low-and Middle-Income Settings. Hem/Onc Clinics of NA. 2023:S0889-8588.

Omofoye TS, Nkurumbih Z, Minja FJ. Meeting the Need for Breast Imaging Training in Tanzania. Global Health. 2023 Sep 12.

Femi-Abodunde A, Uvie-Emegbo YK, Adeyemi K, Culp M, Akinola A, Kuzmiak C, Omofoye TS. Developing a hybrid radiologic-pathologic concordance conference in a major Nigerian hospital: a pilot study. JACR. 2023 Feb 1;20(2):222-6.

Bayard S, Susick L, Kyei I, et al. Global health initiatives and breast oncology capacity-building in Africa.

Anderson BO, Yip CH, Smith RA, et al. Guideline implementation for breast healthcare in low‐income and middle‐income countries: Overview of the Breast Health Global Initiative Global Summit 2007. Cancer. 2008 Oct 15;113(S8):2221-43.

Pollack EB, Mollura DR, Chong A, et al. A Global Perspective on Screening. Journal of Breast Imaging. 2020 Jul;2(4):296-303.

McCormack V, McKenzie F, Foerster M, et al. Breast cancer survival and survival gap apportionment in sub-Saharan Africa (ABC-DO): a prospective cohort study. The Lancet Global Health. 2020 Sep 1;8(9):e1203-12.

Allemani C, Matsuda T, Di Carlo V, et al. Global surveillance of trends in cancer survival 2000–14 (CONCORD-3): analysis of individual records for 37 513 025 patients diagnosed with one of 18 cancers from 322 population-based registries in 71 countries. Lancet. 

2018 Mar 17;391(10125):1023-75.

Trapani D, Ginsburg O, Fadelu T, et al. Global challenges and policy solutions in breast cancer control. Cancer treatment reviews. 2022 Mar 1;104:102339.

da Costa Vieira RA, Biller G, Uemura G, et al. Breast cancer screening in developing countries. Clinics. 2017 Apr;72(4):244-53.

Radiological Society of North America. (n.d.). Global Learning Centers. RSNA. https://www.rsna.org/education/global-learning-centers.

Hricak, Hedvig, et al. "Medical imaging and nuclear medicine: a Lancet Oncology Commission." The Lancet Oncology 22.4 (2021): e136-e172.

Ilcheva N, Miniati F, Fitousi N, Schillebeeckx J, Jacobs J. How can a digital platform for clinical audits reduce the burden of constant quality evaluation in a radiology department?. European Congress of Radiology-ECR 2018.

Didier Verhoeven, Sabine Siesling, Claudia Allemani, Pankaj Gupta Roy, Luzia Travado, Nirmala Bhoo-Pathy, Clifford Rhayns, Hans Junkermann, Seigo Nakamura, Nwamaka Lasebikan, Forrest Lee Tucker, High-value breast cancer care within resource limitations,

The Oncologist. 2024 July; 29(7): e899–e909. 

El Saghir NS, Anderson BO, Adebamowo C, et al. Breast cancer management in low-resource countries (LRCs): consensus statement from the Breast Health Global Initiative. Breast. 2011;20(Suppl 2)

Berg WA, López Aldrete AL, Jairaj A, et al. Toward AI-supported US triage of women with palpable breast lumps in a low-resource setting. Radiology. 2023 May 2;307(4):e223351

Compton, B., D. M. Barash, J. Farrington, C. et al. 2018. Access to medical devices in low-income countries: Addressing sustainability challenges in medical device donations. NAM Perspectives. Discussion Paper, National Academy of Medicine, Washington, DC.

Stark CR, DeStigter KK, Matovu A. et al.  “Ultrasound-guided Breast Biopsy in the Resource-limited Setting: An Initial Experience in Rural Uganda” J. of Global Rad 2017. 3(1): 4. 

Okello R, Rooney TB, Jumbe M, Sakafu L, Koch T, Laage-Gaupp F, Minja F, Chamberlin M. Breast imaging and image-guided intervention in Tanzania: initial experience. Journal of Breast Imaging. 2020 May;2(3):269-74.

Scheel JR, Peacock S, Orem J, et al. Improving breast ultrasound interpretation in Uganda using a condensed breast imaging reporting and data system. Acad Rad. 2016 Oct 1;23(10):1271-7.

Durizzo K, Harttgen K, Tediosi F, et al. Toward mandatory health insurance in low-income countries? An analysis of claims data in Tanzania. Health Economics. 2022;31(10):2187–207.

Jedy-Agba E, McCormack V, Adebamowo C, dos-Santos-Silva I. Stage at diagnosis of breast cancer in sub-Saharan Africa: a systematic review and meta-analysis. Lancet Glob Health. 2016;4(12):e923-e935. doi:10.1016/S2214-109X(16)30259-5.

Ngoye WM, Motto JA, Muhogora WE. Quality Control Measures in Tanzania: Is it Done? J Med Imaging Radiat Sci. 2015 Sep;46(3S):S23–30.

Nkuba L, Nyanda P. Compliance and quality control monitoring of diagnostic X-ray facilities in Dar es Salaam city, Tanzania. Brazilian Journal of Radiation Sciences. 2017;05(02).

Perry L., and Malkin R.: Effectiveness of medical equipment donations to improve health systems: How much medical equipment is broken in the developing world? Med Biol Eng Comput 2011; 49: pp. 719-722.

Sakafu LL, Philipo GS, Malichewe CV, Fundikira LS, Lwakatare FA, et al. (2022) Delayed diagnostic evaluation of symptomatic breast cancer in sub-Saharan Africa: A qualitative study of Tanzanian women. PLOS ONE 17(10): e0275639. 

Yang K, Msami K, Calixte R, et al. Educational opportunities for down-staging breast cancer in low-income countries: an example from Tanzania [published correction appears in J Cancer Educ. 2019 Sep 12]. J Cancer Educ. 2019;34(6):1225-1230..

Mselle L, Sirili N, Anaeli A, Massawe S. Understanding barriers to implementing referral procedures in the rural and semi-urban district hospitals in Tanzania: Experiences of healthcare providers working in maternity units. PLoS One. 2021 Aug 26;16(8):e0255475

An assessment of breast cancer early detection, diagnosis and treatment in Tanzania. Retrieved from https:// ww5.komen.org/

Jumbam, Desmond & Menon, et al. (2020). Surgical referrals in Northern Tanzania: A prospective assessment of rates, preventability, reasons and patterns. BMC Health Services Research. 20. 10.1186/s12913-020-05559-x.

https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf
https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf
https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf
https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf
https://www.komen.org/uploadedFiles/_Komen/Content/What_We_Do/Around_the_World/Africa/Tanzania-BHCA-2017.pdf
https://www.rsna.org/education/global-learning-centers
https://www.rsna.org/education/global-learning-centers
https://www.rsna.org/education/global-learning-centers
https://www.rsna.org/education/global-learning-centers
https://www.rsna.org/education/global-learning-centers


Contact

Toma S. Omofoye, MD
Email: TSOmofoye@mdanderson.org

LinkedIn: @TomaOmofoyeMD
X/ Twitter: @TomaOmofoyeMD

mailto:TSOmofoye@mdanderson.org

	Slide 1 
	Disclosures
	Learning Objectives 
	1. Challenges:��Breast Cancer in Low-to-Middle-Income Countries (LMICs)
	Note
	��
	Breast Cancer
	Breast Cancer by Region�
	Slide 9 
	The Caribbean
	Breast Cancer
	Breast Cancer in the Caribbean�
	Slide 13 
	Breast Cancer in Sub–Saharan Africa
	Barriers to patient access in LMICs
	Provider Level Barriers �(Non-Radiology)
	�“Half to two-thirds of the world lacks adequate access to radiologic services” �- WHO���
	�Radiology specific barriers
	2. Goal:��Role of radiologists in addressing �Breast Cancer control
	How do we achieve BC control?
	Slide 21 
	��Education��
	There is severe scarcity of radiologists
	Capacity building is one of the most critical needs in global radiology
	Provider Level Barriers �(Radiology and allied staff)
	Role of Radiologists in Cancer Control
	Many Opportunities to Teach 
	Help Accredited Training Programs�
	Tanzania, Dec 2024�Graduation
	Clinical���
	Growing Backlog of Unreported Exams Globally
	Capacity building + Clinical care Integration�
	Telementoring with Project ECHO
	BREAST in AFRICA ECHO:�(Breast Echo For Improving Imaging In Africa)
	BREAST in AFRICA ECHO:�(Breast Echo For Improving Imaging In Africa)
	Research���
	Research
	Technological Innovation for Increased Cancer Detection
	Research �Mentorship
	Mentorship- Body Imaging, IR, Research��
	Administrative Service���
	Raising experts to contribute to policy and guideline development
	Summary
	Slide 44 
	Conclusions
	Acknowledgments
	Acknowledgments
	The world is full of intractable problems… ��Instead of letting it paralyze you, �let it spur you to action.
	References
	Contact

