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The number of cancer patients in Nigeria continues to rise; however, global advances in
cancer research are making the provision of optimal care possible. Cancer management
is globally agreed to be multidisciplinary, with patients now having the right to benefit
from progress in systemic cancer therapy and radio-diagnosis by receiving treatment
from adequately trained and highly skilled clinical and radiation oncologists. Radiation
oncology is part of the three divisions that make up oncology – medical oncology, surgical oncology and radiation oncology. This discipline in recent times has been developed
into Clinical Oncology and although both clinical oncologists and medical oncologists
continue to deliver non-surgical cancer treatment, only clinical oncologists are qualified
to deliver radiotherapy in the management of cancers. Though clinical oncologists continue to provide quality cancer workforce for the country’s increasing number of cancer
patients, much is still unknown about this discipline in Nigeria. It is hoped that inspiring
radio-oncologists will take note of the information provided by this article as a guide. This
paper chronicles the multifarious process involved in training to become a clinical and
radiation-oncologist in Nigeria, plus the requirements, as well as pertinent information a
budding physician seeking to advance in this highly specialised field requires.
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Introduction
Cancer is reported to be the second leading cause of death globally, and single-handedly
was responsible for an estimated 9.6 million deaths in 2018 [1]. With approximately 70%
of these cancer deaths occurring in low- and middle-income countries such as Nigeria,
one way of reducing the cancer burden besides avoiding risk factors and implementing
existing evidence-based prevention strategies, is the training of adequate and competent cancer specialists who will be well-versed in various treatment options for cancer
patients [2].
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Management of cancer patients often involves a combination of several treatment modalities. Some specialists whose expertise are sought
in cancer management include the surgical oncologist who removes the tumour, the medical oncologist who delivers systemic therapy such
as chemotherapy, hormone therapy and immunotherapy and the clinical oncologist who in addition to being able to administer non-surgical
cancer treatment, is also qualified to administer radiotherapy [3].
Postgraduate medical education in clinical oncology is one involving various learning activities for doctors to develop relevant clinical knowledge and skills appropriate to clinical and radiation oncology treatment after completion of basic medical education. The training is aimed at
raising specialists who have sound understanding of core radiobiological principles and are able to disseminate and translate this knowledge
into high-level medical practice in oncology for the benefit of patients [4, 5].

This article for medical students and graduates who have had little to no exposure about clinical oncology serves to bring them to the realisation that clinical oncology is the new frontier with endless possibilities and also attempts to chronicle the pathway to becoming a clinical
oncologist in Nigeria, identify existing training, perceived challenges to the training as well as make recommendations.

Oncology
Oncology refers to the study of cancer. Doctors who treat cancer and provide medical care for persons diagnosed with cancers are called
oncologists [8]. The field of oncology is largely divided into three major areas: the medical oncologist who treats cancer using chemotherapy
or other medications, such as targeted therapy or immunotherapy. The surgical oncologist responsible for removing tumours as well as performing certain types of biopsies to help diagnose cancer and the radiation oncologist who treats cancer using radiation therapy [8]. Some
countries like the UK and Nigeria have since had the radiation oncology discipline metamorphosed into clinical oncology. Hence, these
groups of physicians also double as doctors who can administer various systemic therapies for cancer treatment [3, 5].
Globally, cancer has been reported as a major source of morbidity and mortality [9]. In 2008, there were 12.7 million new cases and 7.6 million cancer-related deaths [10] and this number increased by 2 million in 2018 [1]. Nigeria’s population is estimated to be about 193 million
and a 3.2% annual growth rate has been predicted [10]. Studies have reported about 100,000 new cancer cases occurring yearly with high
case fatality [11] and like most developing countries, we are plagued often with late presentations often leading to poor prognosis, inadequate number of specialists and limited number of comprehensive cancer care facilities [7].
With the majority of the newly reported cancer cases occurring in developing countries and with a projected 70% of all new cases of cancer
occurring in developing countries by 2030 [12], it is important that our cancer workforce be critically analysed and suggestions rendered to
make it better prepared for the challenges ahead. This continued prevalence of cancer means that there is an ongoing need for a committed
workforce in cancer within the medical profession. With the economic and social development status of a country correlating closely with
the burden of cancer and the shortage of human resources, it has become pertinent to address the shortage of clinical oncologists as well as
other workforces in cancer care if we must meet to the sustainable development goals for non-communicable diseases by 2030 [13].

Clinical and radio-oncologist
A clinical oncology specialist is one involved in any type of cancer treatment that is not surgery, including radiotherapy and systemic therapies
[3]. This highly specialised group of experts treat patients with various forms of radiotherapy, systemic chemotherapy, biological agents and
hormone therapy. Radiotherapy treatment by a clinical oncologist often involves using radiation energy from machine-generated particles
and radioactive materials for precisely targeting and killing tumours. This is possible with the help of machines such as cobalt 60 and linear

ecancer 2022, 16:1440; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1440

2

Short Communication

Unfortunately, there is a lack of literature about postgraduate medical education in clinical oncology in Nigeria. Not much is known about
this speciality amongst many medical graduates in Nigeria due to reasons such as the limited number of training facilities, and in schools
where clinical-oncology residents are trained there is little exposure to this speciality hence many graduate without realising the potential in
this speciality. This gap in the literature is also challenging for medical graduates who would like to become clinical oncologists in Nigeria and
contribute to the documented understaffed number of clinical oncologists in the country [6, 7].

accelerators (LINACs) which allow X-ray beams and proton beams into the body [3]. Clinical oncologists also offer brachytherapy which
involves using radioisotopes to destroy tumour cells as seen with the use of radioiodine to treat thyroid cancer and iridium to treat cervical
malignancies [14]. Systemic therapies include chemotherapy, hormone therapy and immune-therapy. They also are included in the longlist of
treatment clinical oncologists offer. Systemic therapies are indicated in different conditions [15]. While chemotherapy is used to stop cancer
cells from multiplying, hormone therapies are used in tumours which respond to hormones and immunotherapy is employed to prime the
body’s immune system to fight cancer. These therapies can be applied either alone or in combination [3].

The profound shortage of oncologists in several parts of the world has been documented. A shortage of less than 2,300 medical oncologists is
expected by 2025 in the United States [17]. A global survey on clinical oncology workforce revealed that countries in Europe, North-America
and South-America had a better clinical-oncology workforce than many African countries. Egypt was notably the only exception in Africa with
1,500 clinical oncologists [18–20]. Sadly, some countries in Africa and Asia such as Burundi, Central African Republic and Afghanistan have
faced an extreme shortage of clinical oncologists as some had less than 1,000 incident cancers per clinical oncologist, there was no clinical
oncologist in many others. Many countries in Europe, North America and South America fared better with clinical oncologists providing care
for <150 patients with a new diagnosis of cancer in these countries [21] Although there is no national database of clinical oncologists in Nigeria, some articles report a total number of 70 clinical oncologists [22]. Although the magnitude of this problem is poorly described in the available literature, the size of the problem however can be estimated from the $400,000,000 lost by Nigeria to medical tourism on cancer [23].

Why consider clinical oncology as a speciality?
Collaborative speciality
For medical graduates’ intent on collaboration, clinical oncology may just be the right area of specialisation for them as cancer management
today has evolved from the days when physicians managed cancer patients autonomously. Cancer management today requires multidisciplinary teams involving different professionals ranging from doctors, nurses, pathologists, medical oncologists, radio-oncologists and social
workers all working together to create a patient’s overall treatment plan [8]. This speciality affords one an opportunity to work closely and
learn to respect the expertise of professionals outside medicine such as physicists, programme developers, technology experts, pharmaceutical companies – most of whom you wouldn’t readily work with if you were in other training.
Opportunity to work with cancer patients
Cancer is now a common disease. Countries like the UK estimate that about 1 in 2 persons in the UK will likely be diagnosed with a malignancy in their life-time [24] and here in Nigeria, there are estimated 100,000 cases occurring yearly [11]. This means that many people will
have the experience of a close friend or family member being diagnosed with cancer. Clinical oncology serves as that speciality that enables
medical graduates who may or may not have personal stories with cancers but would like the opportunity to work closely with cancer
patients. It affords the opportunity to be able to change the course of the disease for patients with cancer, and when cure is not possible,
provide effective palliation as well as improve the quality of life remaining [25]. This experience has been reported by many involved in oncology to be very rewarding [26].
Constantly improving technology and treatments
For medical graduates interested in technology and the science behind radiobiology and physics, clinical oncology is the field for you as not
many medical specialities allow to such a large extent the option of incorporating cutting-edge technology into your practice as clinical oncology [27]. Clinical oncologists are involved in radiotherapy planning sessions which require practical, three-dimensional thinking to target
cancer cells while sparing normal tissue.
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Inarguably, access to affordable cancer treatment offered by clinical oncologists is a serious issue and has been reported to be a major impediment to global cancer control [16]. However, the enormous challenge of inadequate availability of health care professionals also confronts
this discipline and contributes to cancer health disparities.

Research potential
The clinical oncology speciality is one that is research driven. Novel clinical trial opportunities are available for the treatments of different
cancers to encourage the development of effective treatments [3, 28]. This rapidly evolving research in oncology ensures oncologists continually update their knowledge and skills in cancer advancements to be able to offer the best services to their patients [29].
Financially rewarding
Although a medical graduate is advised against hinging their future medical speciality training on financial renumeration, it can be assuring
for intending clinical oncologists that this speciality is financially rewarding. In a 2019 Medscape physician compensation report, oncologists
were reported to be above the middle earners of all physician specialities [30]. Plus, like other medical doctors, oncologists can also earn
extra income by teaching, speaking at engagements and publishing articles or books [31].
Development of good communication skills

Cons of clinical oncology
One daunting challenge that has been recognised among clinical oncologists as also reported among others in the field of oncology is the
emotional challenge that comes with the job. With cancer being the second leading cause of death [2], this means that sometimes patients
will be lost and this can be very difficult to handle. In oncology, there is also the struggle of being helpless as in some cases oncologists are
unable to do anything for some cancer patients, following the failure of science and despite giving it your best [25, 26].
Clinical and radiation-oncology in Nigeria
Historically, clinical oncologists began as radiotherapists [33]. Since January 1896, when the world first recorded the first therapeutic use of
ionising radiation following its usage in treating breast cancer in Chicago, radiotherapy has undergone tremendous advancements and has
become a treatment modality for a lot of malignancies and diseases [34].
Radiotherapy practice in Nigeria dates back to 1968 when Nigeria’s first orthovoltage machine was acquired at the Lagos University Teaching
Hospital (LUTH) – Nigeria’s first radiology department [35]. This was the first superficial radiotherapy machine in Nigeria and by 1973, LUTH
installed a telecobalt – Nigeria’s first megavoltage radiotherapy machine [35].
The earliest radiotherapy centres in Nigeria include LUTH, Ahmadu Bello University Teaching Hospital (ABUTH), Zaria and University College Hospital (UCH), Ibadan, and, by 2001, the number of radiotherapy centres in Nigeria increased to five – LUTH, UCH, ABUTH, National
Hospital Abuja (NHA) and Eko Hospital with all of them having a total of only six megavoltage teletherapy machines [36]. This number of
radiotherapy centres further increased to nine by the end of 2010 with all of them having a total of eight megavoltage machines [21]. There
has also been documented increase in the number of radiotherapy centres and equipment in countries in Africa, and regions outside Africa
[37, 38]. This rise in the number of radiotherapy facilities across the world could be attributed to the increasing global cancer incidence and
the new found acceptance of radiotherapy as an integral part of cancer treatment [33, 39].
Research findings on Nigeria’s available technology for radiotherapy reveal that by 2010, only three telecobalt machines were operational in
Nigeria in LUTH, ABUTH and Eko Hospital [35]. However, at the end of 2015, only two of this telecobalt machines which were situated in
ABUTH and Eko hospital were functionally operational [21]. Nigeria’s first LINAC was installed about 10 years ago at the NHA in the Federal
Capital, Abuja. Since then, the federal government has also acquired LINAC’s for LUTH, ABUTH, the University of Benin Teaching Hospital,
University of Nigeria Teaching Hospital, Enugu (UNTH) and Usman Danfodiyo University Teaching Hospital [21].
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This speciality affords you the opportunity to develop good communication skills which are essential to patient management and teamwork.
Working practice in oncology requires regular liaising with many different specialities, so provides the clinical oncologist with an opportunity
to develop good communication and inter-personal skills [32].

With regard to brachytherapy, by the end of 2013, there were only six brachytherapy units in Nigeria which were located in five of the nine
radiotherapy centres. Four of which were low-dose rate (LDR), while two are high-dose rate (HDR) brachytherapy [35]. This number reduced
to four by 2019 – two LDR, two HDR with only three being functional [21].
Nigeria’s attempt at its first advanced radiotherapy and chemotherapy was birthed on the 1 May 2019 following a structured public-private
partnership (PPP) arrangement between the Nigeria Sovereign Investment Authority (NSIA) and the LUTH [40]. The edifice covers over 1,500
m2 and has three LINACs already installed, one halcyon, and two vital beams. It boasts of a well-equipped robust treatment planning system,
a brachytherapy machine to treat cervical and prostate cancer and a chemotherapy suite that can accommodate as many as 15 patients at
any time [41]. The project was an estimated US$11 million investment and plans are underway to replicate this project across the country.
No literature could be found on the first generation of Nigerian clinical oncologists but what is known about clinical oncology like other medical specialists is that Nigerian medical specialists were largely trained abroad, mainly in England, Scotland, Ireland and the United States of
America until the postgraduate medical colleges were established in Nigeria. The establishment of these local training programmes over time
has reduced our reliance on expatriates [33, 42] and has also helped stem the emigration of physicians [43, 44]. Some obtained additional
fellowships subsequently.

Clinical and radiation-oncology training in Nigeria
When compared to her population size, Nigeria has limited oncology training facilities and radiotherapy treatment centres. Research has
shown that as at 2009, Nigeria could only boast of eight radiation oncology centres, seven of which are owned by government and one by
a private centre. Unfortunately, 90% of these centres are not fully functional [21]. Except a few of them like the NHA and the NSIA-LUTH
Cancer Center [45], most of the available centres are found operating without modern-age technology, treatment planning systems and
continue to suffer challenges of manpower shortages and infrastructure breakdown [20].
Nigeria suffers a lack of health care specialists and oncology is not left out. This limited number of specialists in cancer management in Nigeria
is quite alarming taking cognisance of cancer incidence, prevalence and population size. Nigeria has less than 70 consultant radiation and
clinical oncologists. Hence, the continuous need for further exposure of medical graduates to this speciality so that the clinical workforce in
oncology in Nigeria can be increased in the future.
The journey to becoming a radiation oncologist in Nigeria begins with attending an accredited medical school and becoming licensed to
practice Medicine in Nigeria. This undergraduate medical education will last a minimum of 6 years for students who are admitted via the
Unified Tertiary Matriculation Examination route or a minimum of 5 years for those with a medical related first degree admitted via the direct
entry route. This medical school training will culminate in the award of an MBBS or MBChB or MBBCh degree on completion [47]. After
becoming a qualified medical practitioner, one is also required to be fully registered with the Medical and Dental Council of Nigeria. This will
be followed by the satisfactory completion of the National Youth Service Corps (NYSC) programme or due exemption from it by the NYSC
directorate.
Primary examinations into radiation and clinical oncology in Nigeria are conducted by recognised postgraduate colleges. To be certified a
radio-oncologist in Nigeria, intending physicians must sit for examinations of either or both the National Postgraduate Medical College of
Nigeria and the West African College of Surgeons and pass these entrance examinations [48]. Historically, clinical oncologists began as
radiotherapists and because they share common ground with radiologists, they are found in the same faculty in most countries until recently
where the need for specialisation has necessitated a creation of a distinct faculty [33] However, in some postgraduate medical colleges (West
African College of Surgeons (WACS), National Postgraduate Medical College of Nigeria) they are still found within the faculty of radiology.
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Internet search revealed some notable clinical oncologists in the country. The first Nigerian to qualify as a clinical oncologist is unknown;
however, Professor F.A Durosinmi-Etti [Order of the Federal Republic (OFR)] is one of the most decorated clinical oncologists in the country.

A full-time Residency Training Programme in radiation-oncology is offered in a few hospitals in Nigeria. These programmes lead to a fellowship of the National Postgraduate Medical College of Nigeria or the Fellowship of West African College of Surgeons/Physicians. Some
accredited training centres include [21, 35]:
University College Hospital, Ibadan (www.com.ui.edu.ng/index.php/radiation-oncology)
Lagos University Teaching Hospital, Idi-Araba (www.luth.gov.ng)
Lagos State University Teaching Hospital, Ikeja (www.lasuth.org.ng)
National Hospital Abuja (www.nationalhospital.gov.ng/department-services/department-of-radiotherapy-and-oncology)
The University of Nigeria Teaching Hospital, Nsukka (www.unth.org/clinical-departments/radiotherapy-clinical-oncology)
Ahmadu Bello University Teaching Hospital, Zaria (www.abuth.org.ng/27-departments/clinicals-depts/34-oncology)
Usman Danfodiyo University Teaching Hospital (www.uduth.org.ng)
The University of Benin Teaching Hospital (https://ubth.org/clinical-departments/radiotherapy-clinical-oncology)
Federal Medical Centre Gombe, Gombe State, Nigeria

The year of the first set of NPMCN and WACS clinical oncology residents could not be found in the available literature. However, it is
now known that both the West-African and national postgraduate medical colleges conduct primary examinations for radiation oncology
residents biannually. The primary entrance examinations comprise multiple-choice questions. The exam often consists of multiple-choice
questions in the basic medical sciences – anatomy, physiology and pathology and O-level general physics (mechanics, light, optics, electricity, magnetism, atomic physics, etc.). After passing the primary examination, prospective candidates will have to submit to a hospital-based
interview which may be written or oral. These interviews are conducted independently by each accredited clinical-oncology training centre,
after which continuous physical presence of at least 12 months in the facility. The number of intakes varies among the different training facilities. The residents will undergo their training in these facilities while submitting to either of the postgraduate college exams.
Eligibility for the part 1 membership examination under the WACS postgraduate medical college requires a continuous physical presence of
at least 12 months in an accredited radiotherapy department as a clinician. Candidates are often tested on their Basic Sciences knowledge:
Applied Physics, Radiobiology, Anatomy and Cancer Biology [5]. After candidates have passed the part 1 examination; they will be required
to complete at least 36 months (including the first year) of instruction and training in full-time posts in a recognised Department of Radiotherapy and Oncology, among other requirements, before they are eligible to attempt the part 2 fellowship examination and this exam will
examine their knowledge on surgical principles, medical and radiation oncology and applied pathology. Fellowship Examination in clinical
oncology dwells on the candidates’ research development and ability to practice oncology unsupervised, and eligibility to sit for this exam
requires a minimum of 5 years of training and a passing grade in the part 2 examination [5]. Eligibility for the part 1 membership examination
under the National Postgraduate Medical College requires writing the part 1 examination after 2 years of training while the final fellowship
exams are written after 2 to 3 years.

A working-week of a Nigerian radio-oncologist
The typical working week is varied and is spent in outpatient clinics – where new patients are seen, and old-patients are further reviewed,
ward rounds, chemotherapy planning sessions, brachytherapy, planning radiotherapy and attending multidisciplinary team meetings [3, 49].
Although clinical trials in oncology remain low in Nigeria due to poor infrastructure, inadequate funding and lack of experienced personnel
to execute clinical trials, clinical oncologists in Nigeria like their counterparts worldwide also contribute to research through clinical trials or
translational research [24, 50]. A notable example is the ARETTA (Assessing Response to Neoadjuvant Taxotere and Trastuzumab in Nigerian
Women With HER2-positive Breast Cancer) study, an ongoing clinical trial assessing the response to trastuzumab and taxanes among black
women with early-stage breast cancer patients.
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Challenges to radio-oncology residency training in Nigeria
A peculiar problem for radio-oncology residency training in Nigeria is the constantly evolving technological advancement in field witnesses
hence the constant need for training facilities to be up to date [6, 51]. Training facilities still suffer from a lack of treatment planning systems,
modern LINAC, CT simulator and Mosaiq for R&V [33].
Many training centres also suffer from a lack of high-tech machines such as CT scanners and MRI Scanners. Some training centres in Nigeria
can only boast CT scanners with four slices while only a few centres have 64-slice or 128-slice scanners. This problem is also seen with MRI
scanners in Nigeria as some centres still use MRI Scanners of low-field strength (0.2–0.3 Tesla) units [37, 52]. The rapidly evolving medical
education and technology in clinical oncology also requires that clinical oncology trainers, in addition to professional qualifications and competencies, need to be constantly trained and retrained [53].

Recommendation
The foregoing implies that clinical oncology residency training in Nigeria needs to be strengthened on many fronts. Some recommendations
will be:
1. T
 he importance of subspecialisation in clinical oncology – Many articles have argued the commencement of subspeciality training in clinical oncology [50, 55, 56] . Specialisation in clinical oncology is necessary due to the complexity of diagnostic and therapeutic radiology,
and it also serves to increase proficiency among clinical oncologists.
2. N
 eed for overseas clinical training – Clinical oncology training in Nigeria is still in its formative years and would require a greater international outlook and acceptability. This can be achieved by inculcating overseas clinical observership and training and getting foreign
examiners from respected postgraduate medical colleges to partake in our fellowship exams.
3. M
 ore PPPs – Replication of PPP agreements such the NSIA-LUTH Cancer Center to encourage the creation of top-notch cancer centres
where residents can be adequately trained. These partnerships have proved necessary in running the cancer centres sustainably [57].

Conclusion
There is no doubt that clinical oncology speciality training in Nigeria is still within its formative years. Going forward, a lot needs to be done
to reposition it. Clinical oncology, however, remains the new frontier of medicine. For medical graduates interested in pursuing an exciting
career with new therapeutic opportunities, great research potential and the chance to impact cancer patients’ lives significantly, clinical
oncology remains the best bet!
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Since its inception in Nigeria, medical physics training as far back as 1968 has continued to suffer several setbacks. Training in medical physics
in Nigeria is still a far cry from what is obtainable in Europe. It was only in 2012 that the clinical training of medical physicists geared towards
radiation oncology started. These medical physics education improvements have to be sustained as it remains an integral part of further
boosting clinical oncology training in Nigeria [54].

Source of funding
No funding was received for this work.

Conflicts of interest
The authors have declared that they have no competing or potential conflicts of interests,

Dr Onyeodi Ifeanyichukwu A.

Conception, design, literature review, manuscript writing, manuscript revision

Dr Fagbenro Gabriel T.

Conception, design, manuscript writing, manuscript revision

Dr Bashiru Mariam A.

Conception, design, literature review, manuscript writing, manuscript revision

Dr Awofeso Opeyemi M.

Conception, design, manuscript writing, manuscript revision

Dr Adedayo Joseph O.

Conception, design, manuscript writing, manuscript revision

All the authors have read and agreed to the final manuscript.

References
1. Bray F, Ferlay J, and Soerjomataram I, et al (2018) Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality
worldwide for 36 cancers in 185 countries CA Cancer J Clin 68(6) 394–424 https://doi.org/10.3322/caac.21492 PMID: 30207593
2. World Health Organization (2020) Cancer [https://www.who.int/news-room/fact-sheets/detail/cancer] Date accessed: 02/06/20
3. The Royal College of Radiologist (2020) What is clinical oncology [https://www.rcr.ac.uk/discover-explore/discover-oncology/whatclinical-oncology] Date accessed: 02/06/20
4. Okonofua FE (2018) Postgraduate medical education in Nigeria: past, present, and future Trop J Obstet Gynaecol 35 1–13 https://doi.
org/10.4103/TJOG.TJOG_54_16
5. West African College of Sugeons (2020) Membership and fellowship in clinical and radiation oncology curriculum [https://www.wacscoac.org/downloads/RADIOLOGY%20CURRICULUM.pdf] Date accessed: 02/06/20
6.	 Rehani B, Brown I, and Dandekar S, et al (2017) Radiology education in Africa: analysis of results from 13 African countries J Am Coll
Radiol 14 247–252 https://doi.org/10.1016/j.jacr.2016.08.012
7. Adewuyi SA, Campbell BO, and Ketiku KK, et al (2013) Current status of radiation oncology facilities in Nigeria West Afr J Radiol 20(1)
30–36 https://doi.org/10.4103/1115-1474.117909
8. American Society of Clinical Oncology (ASCO) (2020) Types of oncologist [https://www.cancer.net/navigating-cancer-care/cancerbasics/cancer-care-team/types-oncologists] Date accessed: 02/06/20
9. Sylla BS and Wild CP (2011) A million Africans a year dying from cancer by 2030: what can cancer research and control offer to the
continent? Int J Cancer 130 245–250 https://doi.org/10.1002/ijc.26333 PMID: 21796634 PMCID: 3244688
10. National Bureau of Statistics (2017) Demographic Statistics Bulletin 2017 [http://www.nigerianstat.gov.ng/download/775] Date accessed:
02/06/20

ecancer 2022, 16:1440; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1440

8

Short Communication

Authors’ contributions

11. Ferlay J, Shin HR, and Bray F, et al (2010) Estimates of worldwide burden of cancer in 2008: GLOBOCAN 2008 Int J Cancer 127 2893–
2917 https://doi.org/10.1002/ijc.25516
12. Boyle P and Levin B (2008) World Cancer Report (Lyon: International Agency for Research on Cancer)
13. United Nations Development Programme (2020) Sustainable development goals [https://www.undp.org/content/undp/en/home/sustainable-development-goals.html] Date accessed: 02/06/20
14. Zaorsky NG, Davis BJ, and Nguyen PL, et al (2017) The evolution of brachytherapy for prostate cancer Nat Rev Urol 14(7) 415–439
https://doi.org/10.1038/nrurol.2017.76 PMID: 28664931 PMCID: 7542347
15. O’Sullivan B, Brierley JD, and D’Cruz AK, et al (2015) Principles of systemic therapy UICC Manual of Clinical Oncology (Hoboken: WileyBlackwell) pp 1–856

17. Yang W, Williams JH, and Hogan PF, et al (2014) Projected supply of and demand for oncologists and radiation oncologists through
2025: an aging, better-insured population will result in shortage J Oncol Pract 10 39–45 https://doi.org/10.1200/JOP.2013.001319
PMID: 24443733
18. Nelson AM, Milner DA, and Rebbeck TR, et al (2016) Oncologic care and pathology resources in Africa: survey and recommendations J
Clin Oncol 34 20–26 https://doi.org/10.1200/JCO.2015.61.9767
19. Boutayeb S, Taleb A, and Belbaraka R, et al (2013) The practice of medical oncology in Morocco: the national study of the Moroccan
group of trialist in medical oncology (EVA-Onco) ISRN Oncol 2013 341565 PMID: 24223311 PMCID: 3817705
20. Are C (2016) Cancer on the global stage: incidence and cancer-related mortality in Afghanistan [http://www.ascopost.com/issues/january-25-2016/cancer-on-the-global-stage-incidence-and-cancer-related-mortality-in-afghanistan/] Date accessed: 02/06/20
21. Aju M (2018) Global survey of clinical oncology workforce J Glob Oncol 4 1–12
22. Chinedu SA (2019) The current status of cancer care in Nigeria: challenges and solutions The Accelerating the Future: Designing a Robust and
Affordable Radiation Therapy System for Challenging Environments (20–22 Mar. 2019) (Gaborone) [https://indico.cern.ch/event/767986/
contributions/3357238/attachments/1813272/2969805/Simeon_in_botswana_-_the_current_status_of_radiotherapy_in_nigeria-2.
pdf] Date accessed: 08/07/20
23. Adunwoke P and Onyenucheya A (2019) Nigeria loses over N144bn yearly to medical tourism on cancer The Guardian [https://guardian.
ng/features/nigeria-loses-over-n144bn-yearly-to-medical-tourism-on-cancer/] Date accessed: 08/07/20
24.	 Cancer Research UK (2020) Cancer statistics for the UK [https://www.cancerresearchuk.org/health-professional/cancer-statistics/risk/
lifetime-risk] Date accessed: 08/07/20
25. Hanna G (2013) So you want to be an oncologist? Ulster Med J 82(1) 65 PMID: 23620632 PMCID: 3632855
26. Haberman MR, Germino BB, and Maliski S, et al (1994) What makes oncology nursing special? Walking the road together Oncol Nurs
Forum 21(8 Suppl) 41–47 PMID: 7984489
27. Dickson J (2020) What is it really like to be a clinical oncologist? [https://www.rcr.ac.uk/clinical-oncology/careers-recruitment/thinkingabout-career-clinical-oncology/what-it-really-be] Date accessed: 08/07/20
28. Tho LM, Featherstone C, and Reed NS (2005) Training in clinical oncology BMJ (Careers) 330 113
29. Girgis N (2020) The challenges and rewards of an oncologist The Tribune [http://m.tribune242.com/news/2019/jun/25/challenges-andrewards-oncologist/] Date accessed: 08/07/20

ecancer 2022, 16:1440; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1440

9

Short Communication

16. Cazap E, Magrath I, and Kingham TP, et al (2016) Structural barriers to diagnosis and treatment of cancer in low- and middle-income
countries: the urgent need for scaling up J Clin Oncol 34(1) 14–19 https://doi.org/10.1200/JCO.2015.61.9189 PMCID: 4871996

30. Leslie K (2019) MEDSCAPE Oncologist Compensation Report 2019 [http://medscape.com/slideshow/2019-compensation-oncologist-6011338#3] Date accessed: 08/07/20
31. Neil K (2020) What are the benefits of being an oncologist Chron [https://work.chron.com/benefits-being-oncologist-3639.html] Date
accessed: 08/07/20
32. Old S (2020) Why I decided to become a clinical oncologist MDU Student J [https://studentnotes.themdu.com/issue-archive/issue-3/
why-i-decided-to-become-a-clinical-oncologist] Date accessed: 08/07/20
33. Henk JM (1996) A brief history of British radiotherapy Int J Radiat Oncol Biol Phys 36(1) 213–218 https://doi.org/10.1016/S03603016(96)00240-4 PMID: 8823278
34. Grover S, Xu MJ, and Yeager A, et al (2015) A systematic review of radiotherapy capacity in low- and middle-income countries Front
Oncol 4 380 [https://www.frontiersin.org/article/10.3389/fonc.2014.00380] Date accessed: 08/07/20 https://doi.org/10.3389/
fonc.2014.00380

36. Nwankwo KC, Dawotola DA, and Sharma V (2013) Radiotherapy in Nigeria: current status and future challenges West Afr J Radiol
20 84–88 [https://www.wajradiology.org/text.asp?2013/20/2/84/121099] Date accessed: 08/07/20 https://doi.org/10.4103/11151474.121099
37. Levin CV, El Gueddari B, and Meghzifene A (1999) Radiation therapy in Africa: distribution and equipment Radiother Oncol 52 79–84
https://doi.org/10.1016/S0167-8140(99)00069-9 PMID: 10577690
38. Tatsuzaki H and Levin CV (2001) Quantitative status of resources for radiation therapy in Asia and Pacific region Radiother Oncol 60
81–89 https://doi.org/10.1016/S0167-8140(01)00330-9 PMID: 11410308
39. Barton MB, Frommer M, and Shafiq J (2006) Role of radiotherapy in cancer control in low-income and middle-income countries Lancet
Oncol 7 584–595 https://doi.org/10.1016/S1470-2045(06)70759-8 PMID: 16814210
40. Nigeria Sovereign Investment Authority (NSIA) (2019) The Federal Government Announces the Commissioning of the NSIA – Luth Cancer Treatment Centre [Press release] [https://nsia.com.ng/~nsia/sites/default/files/pressrelease/Press%20Release%20Cancer%20
Centre%20LUTH-NSIA_0.pdf] Date accessed: 08/07/20
41. Onyenucheya A (2019) New NSIA-LUTH cancer centre opens to patients on May 1 Guardian [https://guardian.ng/features/health/newnsia-luth-cancer-centre-opens-to-patients-on-may-1/] Date accessed: 08/07/20
42. Hewlett SA, Amoah GK, and Donkor P, et al (2014) Postgraduate dental education in Ghana: past, present and future Postgrad Med J
Ghana 3(1) 50–55
43. Amuakwa-Mensah F and Nelson AA (2014) Retention of medical doctors in Ghana through local postgraduate training J Educ Pract 5(5)
120–133 [http://www.iiste.org/Journals/index.php/JEP/article/view/10962] Date accessed: 08/07/20
44. Hagopian A, Ofosu A, and Fatusi A, et al (2005) The flight of physicians from West Africa: views of African physicians and implications for
policy Soc Sci Med 61 1750–1760 https://doi.org/10.1016/j.socscimed.2005.03.027 PMID: 15927335
45. Nigerian Sovereign Investment Authority (2019) Commissioning of the NSIA-LUTH cancer treatment centre [Internet] [http://nsia.com.
ng/node/352] Date accessed: 08/07/20
46. Durosinmi-Etti FA, Nofal M, and Mahfouz MM (1991) Radiotherapy in Africa: Current Needs and Prospects-Special Report vol 4 (Vienna:
IAEA Bulletin) [https://www.iaea.org/sites/default/files/publications/magazines/bulletin/bull33-4/33405882428.pdf] Date accessed:
08/07/20

ecancer 2022, 16:1440; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1440

10

Short Communication

35. Nzeh DA and Lagundoye SB eds Devices and Images: Fifty Years History of the Association of Radiologists of West Africa (1962–2012)

47. Medical and Dental Council of Nigeria (MDCN) (2020) Status of accredited medical and dental schools in Nigeria [https://mdcn.gov.
ng/?s=accredited] Date accessed: 08/07/20
48. Idowu BM (2018) Postgraduate radiology education in Nigeria: looking backward and forward SA J Radiol 22(1) 1362 PMID: 31754507
PMCID: 6837810
49. National Hospital Abuja (2020) Department of radiotherapy and oncology clinical activities [https://nationalhospital.gov.ng/department-services/department-of-radiotherapy-and-oncology/] Date accessed: 08/07/20
50. Ntekim A, Ibraheem A, and Adeniyi-Sofoluwe A, et al (2020) Implementing oncology clinical trials in Nigeria: a model for capacity building BMC Health Serv Res 20(1) 713 https://doi.org/10.1186/s12913-020-05561-3 PMID: 32746811 PMCID: 7397583
51. Atalabi OM, Adekanmi AJ, and Bamgboye EA (2013) The state of radiology subspecialty training in the West African subregion: the
residents’ perspective West Afr J Radiol 1 20(2) 69–73 https://doi.org/10.4103/1115-1474.121096

53. Arogundade RA (2011) Adult learning principles for effective teaching in radiology programmes: a review of the literature West Afr J
Med 30(1) 3–10 PMID: 21863582
54. Ige TA, Aweda MA, and Adewole MA (2019) Medical physics education and training in Nigeria Med Phys Int J 7 13 [http://mpijournal.
org/pdf/2019-03/MPI-2019-03-p277.pdf] Date accessed: 08/07/20
55. Williams CR (2008) Re: embracing subspecialization: the key to the survival of radiology J Am Coll Radiol 5 230–231 https://doi.
org/10.1016/j.jacr.2008.01.001
56. Geoffrey GS, James HT, and Michael JP, et al (2009) Subspecialization in radiology and radiation oncology J Am Coll Radiol 6 147–159
https://doi.org/10.1016/j.jacr.2008.11.025
57. Saidu SA and Umar FK (2016) The challenges of running magnetic resonance imaging services in the tertiary health centres of Nigeria Kanem J Med Sci 2(10) 83–87 [https://kjmsmedicaljournal.com/wp-content/uploads/2019/09/4_-SAIDU-SA_et-al_KJMSvol10no2.
pdf] Date accessed: 08/07/20

ecancer 2022, 16:1440; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2022.1440

11

Short Communication

52. Monu JUV, Hewlett V, and Ostlere S (2011) International skeletal society outreach in sub-Saharan West Africa Skeletal Radiol 40 251–
254 https://doi.org/10.1007/s00256-010-1084-0 PMID: 21210275

