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ABSTRACT
Gynecological malignancies in Africa form a significant
part of the burden of disease. The high prevalence of HIV in
some countries creates a heightened risk for development
of human papilloma virus related cancers such as cervical,
vulval and vaginal cancers. Radiotherapy is an important
modality of treatment for cancer and in Africa compensates
for the lack of adequate surgical services for a large
proportion of cancers as well as being a cornerstone of
treatment for locally advanced cancers and palliation. In
this review we look at the status of radiotherapy services
in sub-Saharan Africa and critical factors that influence
its delivery with a focus on gynecological malignancies.
This unveils that radiotherapy for gynecological cancers in
sub-Saharan Africa is a significant example of the need for
a holistic development approach across different sectors
of the economy and different disciplines of medicine. The
complexity of its management continues to expose the
underdevelopment of health and financial systems and the
lack of universal health coverage and social systems as we
continue to see unnecessary morbidity and mortality due to
the lack of organization. More systematic and scientifically
robust investigations tailored to the various sub-Saharan
Africa countries need to be conducted to elicit disruptive
local solutions to the status quo.

INTRODUCTION—THE STATUS
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Radiotherapy is a critical component of cancer treatment, with almost half of patients requiring it at some
point in their cancer journey.1 In sub-Saharan Africa,
where most cancers present at advanced stages, the
need is even higher, but the availability of adequate
infrastructure and workforce remains an urgent challenge.2 The need is compounded by the fact that one
of the most common causes of cancer morbidity and
mortality is cervical cancer, for which radiotherapy
(both external beam and brachytherapy) is an integral
part of management.
The Directory of Radiotherapy Centers reports
there are a total of 524 radiotherapy machines
(420 megavoltage and 104 brachytherapy) in Africa
(Figure 1).3 The distribution of machines is uneven,
with the majority serving mostly the northern and
southern parts of the continent. In middle Africa the
availability of radiotherapy machines per million
people is less than the threshold of 1 at 0.078, with a

grand total of 100 machines (77 megavoltage and 23
brachytherapy).3
In this review we attempt to outline the status
of radiotherapy for gynecological cancers in sub-
Saharan Africa and factors that contribute to its
implementation.
ROLE AND PLACE OF RADIOTHERAPY FOR
GYNECOLOGICAL MALIGNANCIES IN SUBSAHARAN AFRICA
Cervical cancer is the most common cancer and
the standard of care for the management of locally
advanced disease includes radiotherapy.4 5 However,
other human papilloma virus driven gynecological
cancers such as vulva and vaginal cancer are on the
rise and radiotherapy has an important role particularly in advanced stage presentation or where there
are limited surgical skills.6 7 A study in South Africa
showed a 16% annual percentage change (increment) of vulval cancer between 1994 and 2012 with
an 18 year median age reduction from 64 to 46 years
attributed to the rising HIV prevalence.6
Cancer of the corpus uteri in sub-Saharan Africa
barely makes it into the top 10 cancers in incidence,
at ninth place (2.2% of all new female cancer cases
in 2020) and is not one of the top 10 causes of female
cancer mortality.4 These data could be explained partly
by a young continental population that may not allow
for the natural evolution of the disease before their
death, reduced presence of risk factors (eg, obesity,
diabetes), poor geriatric services to address those that
present with symptoms, and an overwhelmed gynecological oncology surgery service or a lack of such
a service. There is a paucity of published literature on
endometrial cancers in sub-Saharan Africa, making
desk review of the extent of the problem challenging.
In addition, cancer registration in sub-Saharan Africa
has a multitude of challenges and gaps that are out of
the scope of this review.8
Ovarian cancer is the fourth most common cause of
female cancer morbidity (3.7%) and fifth for mortality
(4.2%) on the continent. Generally ovarian cancer
carries a high risk of late presentation and poor
outcomes, but this risk is worse in Africa where diagnostic and treatment capacity is limited.9 10 In modern
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Status of radiotherapy machines in Africa. Figure from dirac.iaea.org

practice, radiotherapy is typically not employed in the management
of ovarian cancer, except for localized palliative treatment.11
AVAILABILITY AND MAINTENANCE OF EQUIPMENT
Radiotherapy, a cornerstone in the management of most gynecological malignancies in sub-Saharan Africa, needs to be provided as
a safe service and this requires specially constructed infrastructure
and expert teams of doctors, medical physicists, radiotherapy technicians and oncology nurses. Cancer management in poorly organized donor driven health systems poses a challenge because acquisition of relevant equipment and building of radiotherapy centers
can be discordant with the training and availability of staff. This
is due to specific objectives of funders that create silos of service
(prevention vs diagnosis vs treatment) without bridges along the
continuum of care.12 13 Consistent access to engineering support
for the maintenance of machines and their timely replacement
requires appropriate service contracts and procurement regulations, respectively.14 Radiotherapy machines are perceived to have
a high capital cost, nonetheless this treatment is very effective with
452

larger socio-economic returns for lives saved, particularly in countries where patients present with advanced tumors.15 However,
the maintenance of machines is concerning for sustainable and
consistent cancer control. Elmore and colleagues in their commentary eloquently presented Uganda as a case study on sustainability,
highlighting the need for strengthening systems for radiotherapy
in Africa.16 As machine downtime is inevitable, strong, efficient,
reliable machines with robust service contracts must be regarded
as unavoidable investments for African countries if gynecological
cancer mortality is to be reduced, as an estimated 70% of patients
in low and middle income countries require radiotherapy as part
of their treatment plan.14 A contemporary review of the availability
of megavoltage machines in West Africa shows an exponential
increase in capacity, particularly in the last decade.17 The increase
was seen across the region in multiple countries in tandem with
the period of an international campaign to increase access to radiotherapy through high level organizations such as the International
Atomic Energy Agency, the Union for International Cancer Control
and WHO.15
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Figure 2

Indeed, in a well implemented system, high dose rate
brachytherapy can result in an even bigger benefit due to reduced
occupancy time of external beam machines providing capacity for
other sites such as prostate and penile cancers. A recent policy
brief reports only one additional country in sub-Saharan Africa has
gained brachytherapy access and 33 countries remain without this
service. Therefore, even if there has been a 45% gain in external
beam radiotherapy machine installation, cervical cancer outcomes
will remain poor in most of sub-Saharan Africa.21
Radiotherapy Workforce
The radiotherapy human resource needs to compound the continental challenge for quality radiotherapy. An overall deficit in technical experts is persistent due continuous brain drain attributed to
a lack of support, recognition and opportunities for growth, particularly for the allied workers in oncology whose critical positions
are unfamiliar to the conventional employment system.1 A study
in 2014 projected that by 2020 there was a need for a human
resource expansion of between 102.9% (radiation oncologists)
to 292.3% (medical physicists) to meet the growing population
demands for radiotherapy.2 Another study on the oncology workforce showed that the risk of burnout in the already small workforce
was high, with African oncologists having a greater workload, lower
resources for patients and lower job satisfaction.22 The absence
of resources to use in daily duties increases moral distress and
reduces resilience as evidenced by unpublished results of a survey
conducted in Zambia.23
The need for an accelerated building of capacity to match the
demand is evident, not only for basic knowledge but also for transitioning to more modern techniques and much can be achieved
by international collaboration.24 25 Formal education in the radiation sciences improves the safety of radiotherapy delivery and this
can be achieved by innovative ways such as blended e-learning
and short intensive on-site courses.25 An example of a successful
transitioning training program is the Access to Care initiative that
trained 13 teams from eight African countries over a period of 5

Interaction of factors of women living with HIV and cancer.
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A sense of satisfaction is created when a country with no
previous radiotherapy services acquires at least one machine after
years of a lack in services. However, this widens inequality in the
same historically disadvantaged countries as those closer to the
centers freely access radiotherapy while those who are geographically distant are in an unchanged predicament with little hope
of accelerated change. Countries must be cognizant of the false
sense of achievement that accompanies singular machine installation, which does not cater for the population burden. An account
of availability of radiotherapy services in Nigeria described the first
installation of a singular cobalt-60 machine in 1973 followed by a
second installation almost a decade and a half later.18 The authors
reported that for the most populous African country, over a period
of 43 years nine radiation therapy centers had been commissioned
and at the time of the report only two were functioning at maximal
capacity. Important for accountability, two radiotherapy centers had
failed to reach their full capacity due to a lack of radiation therapy
accessories or the breakdown of essential components, which is a
case in point of poor purchase and service contracts familiar to the
majority of sub-Saharan African countries.
Unlike some parts of the world that are reconsidering the role of
brachytherapy as a necessary part of radiotherapy service delivery,
sub-Saharan Africa has no room for such contemplation due to
the high prevalence of cervical cancer and a lack of widespread
prevention services. In fact, it must look to increasing its high dose
rate brachytherapy capacity to meet the ambitious 90-70-90 target
of the WHO cervical cancer elimination agenda, which looks at
ensuring 90% of eligible girls are vaccinated against human papilloma virus, 70% of eligible women are screened for cervical cancer
with a high performance test and 90% of women with invasive
cervical cancer have access to quality treatment and palliative care
services.19 Although the equivalence of low dose rate and high dose
rate for cervical cancer treatment has been validated, the volume
of patients in sub-Saharan Africa makes a high dose rate a more
prudent choice.20
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years. This initiative was a collaboration between industry and
academic institutions that aimed to train professionals intensively
on how to implement and maintain three-dimensional techniques
in radiotherapy delivery. A commendable aspect of the training
program was the holistic approach to the different aspects of radiotherapy access, including radiotherapy department design and
procurement processes. As mentioned above, a lack of a robust
procurement process and service contracts results in lack of
sustainability.24
RADIOTHERAPY FOR GYNECOLOGICAL MALIGNANCIES IN
WOMEN LIVING WITH HIV IN SUB-SAHARAN AFRICA
A unique aspect of management of gynecological malignancies
in sub-Saharan Africa is the double burden of HIV and cancer
(Figure 2). Women living with HIV are at six times higher risk of
developing cervical cancer than their seronegative counterparts.26
However, multiple factors threaten the success of their treatment.
The disease and indeed long-term antiretroviral treatment may
compromise their bone marrow health leading to anemia, which
is undesirable for external beam radiotherapy. Additionally, the
disease and medical therapy for HIV may compromise renal function, presenting a contraindication for cisplatin which contributes
significantly to better outcomes.
Long radiotherapy courses prescribed for the radical treatment of
gynecological malignancies necessitate the temporary migration of
women to centrally placed radiotherapy centers. This migration can
lead to a disruption in HIV care. The result is a cascade of negative
events such as lack of adherence due to untimely medication refills,
leading to development of resistant virus strain mutations and
treatment failure. These events create a situation where patients
are cured of the cancer but succumb to HIV and opportunistic infections. The current body of literature does not address this problem
adequately.
In a report of a prospective cohort of 492 women treated with
curative intent for cervical cancer, 5 year overall survival was
significantly less in patients who were HIV positive and treated
radically at 35.9% compared with 49% (p=0.002).27 Patients in this
study, which can be extrapolated to everyday practice, received HIV
care from their local clinics and it was noted that there was limited
access to information on adherence to the combined antiretroviral
therapy. Newly diagnosed retroviral positive patients were started
on combined antiretroviral therapy just before radiotherapy or as
454

The Negative Cascade of Uncontrolled Cancer in African
Women
As mentioned above, gynecological malignancies contribute significantly to the burden of cancer in sub-Saharan Africa largely due to
cervical cancer.4 With an aging population, due to reduced fertility
and the positive combined effect of increased early childhood
survival and reduced adulthood mortality because of control of
communicable diseases, cancer is emerging as an eminent problem
(Figure 3).30 31 Compounding the complexity of low resourced health
systems, the female population has historic vulnerabilities on a large
scale and women with cancer tend to be secondary priority to other
maternal and child health issues in the developing nations’ pursuit
of attaining Sustainable Development Goals. In spite of their disadvantages and vulnerabilities, sub-Saharan African women form
the cornerstone of societal sustainability and development. Their
deaths from potentially avoidable causes contribute to the orphan
crisis in an environment with insufficient resources to manage this
critical social issue.32 A modeling study defining outcomes of absolute and relative mortality demonstrated that for every 100 women
who die from breast and cervical cancer across the African continent, 14–30 children will also die as a direct association.33 The
report stated that ‘a child’s risk of death was derived from the
baseline country-specific, all cause mortality rate per 100 000 children born multiplied by the excess mortality rate ratio, which is a
multiplier of how much higher the rate of dying is for a child whose
mother has died compared with a child whose mother is alive in the
same population’.33 Excess mortality rate is defined as the death
rate in the general population due to the excess risk imposed by a
specific disease.34 Some observations included that countries with
the highest fertility values represented poorer simulation outcomes,
underlining the need of a holistic approach to fulfilling the United
Nations Sustainable Development Goals.
In another study of women conducted across four African countries (Namibia, Nigeria, Uganda and Zambia), it was estimated that
for every 100 deaths from breast cancer (women younger than 50
years), 210 new orphans were created with the number increasing
to 247 for Zambia alone.35 The study prospectively followed
Lombe D, et al. Int J Gynecol Cancer 2022;32:451–456. doi:10.1136/ijgc-2021-002461
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Figure 3 Africa’s aging population. Information from
population.un.org

soon as possible after starting cancer treatment. The 5 year survival
of women living with HIV who were well established on combined
antiretroviral therapy was not statistically different compared with
that for women who were HIV negative, which shows the importance of appropriate treatment (49.5% vs 38.4%, p=0.063). HIV
positive status conferred a poorer outcome even in patients who
received adequate doses of radiotherapy.27 An early cohort of
259 women from the same group showed that while on curative
chemoradiation women living with HIV were more likely to experience hematological toxicity. It was also noted that significantly
more women who were HIV positive had chemotherapy omitted
from their radical course of treatment.28
Comparatively. an updated prospective study of 5 year outcomes
of patients with cervical cancer among 142 women living with HIV
on long term combined antiretroviral therapy in Botswana showed
no difference in survival.29 The median cluster of differentiation 4
(CD4) count was 481 cells/μL and median time on combined antiretroviral therapy was 84 months. In this cohort, after adjusting for HIV
status, baseline hemoglobin greater than 10 g/dL was a predictor
for better outcome and advanced stage a poor prognostic factor.
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Future Directions
A disruptive approach is required to achieve the radiotherapy
needs for gynecological malignancies in sub-Saharan Africa. Due
to the complexity of procuring robust machines, maintaining the
standards of radiotherapy and quality assurance, governments in
sub-Saharan Africa must consider ramping up public–private partnership in radiotherapy. The costs of establishing and running radiotherapy services compared with treating infectious diseases and
maternal and child health services vary widely. A Nigerian study,
although only a small cohort of eight radiation oncologists, showed
that the benefits of public–private partnerships in radiotherapy
outweighed the potential negative effects.36 The participants felt
institutions in such an arrangement would probably have improved
maintenance of machines, higher patient benefits, larger positive
effect on trainees, and increased competition, leading to sustainable radiotherapy services. The main negative effect was the higher
costs for patients, which could be mitigated with increased competition.
In conclusion, radiotherapy for gynecological cancers in sub-
Saharan Africa is a significant example of the need for a holistic
development approach across different sectors of the economy and
different disciplines of medicine. The complexity of its management
continues to expose the underdevelopment of health and financial
systems as well the lack of universal health coverage and social
systems as we continue to see unnecessary morbidity and mortality
due to the lack of organization. More systematic and scientifically
robust investigations tailored to the various sub-Saharan African
countries need to be conducted to elicit disruptive local solutions
to the status quo.
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