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ABSTRACT

Rwanda, a country in Sub-Saharan Africa, has experienced a growing burden of cardiovascular 
diseases (CVDs), reflecting the global epidemiological transition from communicable to 
non-communicable diseases. In response to this increase, the Government of Rwanda has 
implemented various strategies, including the integration of CVD services into primary healthcare 
facilities and the strengthening access to specialized clinical care. Cardiac surgical services led 
by visiting international teams were initiated in 2006 at King Faisal Hospital Rwanda (KFHR). 
Over the past 17 years, these visiting teams have performed more than 300 cardiac surgeries. 
Subsequently, an in-house open-heart surgery program for pediatric patients was established, 
followed by the initiation of an adult cardiac surgery training program in 2024. To date, more 
than 250 adult patients have undergone complex cardiac surgical procedures, including ascending 
aortic aneurysm repair, aortic valve repair or replacement, mitral and tricuspid valve surgery, 
coronary artery bypass grafting, total arterial revascularization, pericardiectomy, and complex 
lung resections. Clinical outcomes from these procedures are comparable to those reported in 
similar settings with long-established cardiac surgery programs. The establishment of a sustainable 
adult cardiac surgery program in Rwanda represents a major milestone in reducing the financial 
burden associated with sending patients abroad for specialized care. In addition, the program has 
embedded a structured local academic training pathway and fostered research and innovation. 
Despite these achievements, key challenges remain, including shortage of essential supplies, an 
insufficient number of trained technical personnel and specialists, limited epidemiological data, 
and the absence of comprehensive costing models. To address these challenges, Rwanda is 
actively mobilizing and allocating human and financial resources while strengthening stakeholder 
collaboration to ensure the sustainability of the adult cardiac surgery program.
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INTRODUCTION

Rwanda, known as the land of a Thousand Hills, 
is an East African country located in Sub-Saharan 

Africa, with a population of 13.25 million as of 
August 2022 and an intercensal annual growth 
rate of 2.3% between 2012 and 2022, according to 
the fifth Rwanda Population and Housing Census 
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[1]. The rising burden of cardiovascular diseases 
(CVDs) in Sub-Saharan Africa (SSA) reflects a major 
epidemiological transition from communicable 
diseases such as HIV/AIDS, tuberculosis, malaria, 
and other infectious conditions toward non-
communicable diseases (NCDs) as an emerging 
and significant public health threat. This shift is 
driven by the increasing prevalence of diabetes, 
hypertension, and obesity, alongside demographic 
transitions, sedentary lifestyles, rapid urbanisation, 
and environmental changes [2–4].  

Globally, CVD mortality rates are approximately 2.5 
times higher in low- and middle-income countries 
than in high-income countries [5]. In 2019, 13% of all 
global CVD-related deaths occurred in Africa, with 
sub-Saharan Africa accounting 5.4% [2]. Between 
1990 and 2019, the absolute number of CVD cases 
in SSA increased by 131.7 %, accompanied by a 
2.1 % increase in age-standardized prevalence 
rates. During the same period, CVD-related deaths 
increased from 564,140 to 1,003,893, although 
age-standardized mortality rates declined by 
14.4%, reflecting improvements in survival [6]. 
Rheumatic heart disease (RHD) remains the most 
important form of acquired cardiovascular disease 
among children and adolescents in Sub-Saharan 
Africa. In 20212, the region recorded the highest 
global prevalence of RHD, estimated at 15-20 per 
1000 population [7]. In Rwanda, RHD accounted 
for 0.17% of all deaths in 2017, while the age-
standardized total CVD death rate was 11.9% [8]. 

To address the growing burden of NCDs, including 
CVDs, Rwanda implemented systemic prevention 
and treatment strategies through the introduction 
of the National NCD policy in 2015. These initiatives 
included the integration and decentralization of 
preventive and curative services to primary health 
facilities as well as the adoption of an electronic 
health information system to improve record-
keeping and patient follow-up for common CVDs 
[9]. By 2016-2017, essential medicines for CVD 
management had become widely available in 
public health facilities, alongside strengthened 
prevention measures for rheumatic fever and RHD 
[10]. Additionally, in 2016, Rwanda developed 
national clinical guidelines for the management of 
major CVDs- including heart failure, hypertension, 
and cardiomyopathies at the level of district and 
provincial hospitals [8]. Despite these advances, 
the need for comprehensive national guidelines 
for cardiovascular risk factor prevention is remains 

evident. Additionally, until recently, Rwanda 
lacked national disease registries for accurate 
CVD surveillance. This gap was partially addressed 
through the REMEDY study, which established a 
national registry for rheumatic fever and RHD [8]. 

Regarding the management of operable 
cardiovascular diseases, King Faisal Hospital (KFH) 
in Kigali is currently the only facility in Rwanda 
performing open-heart and interventional cardiac 
surgeries [11,12]. Rwanda began its cardiac 
surgical program in 2006, initially supported by 
international humanitarian surgical missions. 
Multidisciplinary teams from Australia, North 
America, and Europe provided essential surgical 
services while simultaneously mentoring and 
training Rwandan healthcare professionals [13–
15].

Since January 2024, more than 250 adult patients 
have undergone cardiac surgery at KFH. Complex 
procedures including ascending aortic aneurysm 
repair, single double, and triple valve repair or 
replacement, coronary artery bypass grafting, total 
arterial revascularization, pericardiectomy and 
complex lung resections, have been successfully 
performed by the in-house surgical team. Despite 
the complexity of these cases, the overall operative 
mortality rate has remained approximately 2.1%, 
comparable to international benchmarks [16].

CLINICAL SERVICE EXCELLENCE

Establishing a cardiac surgical program in a 
resource-limited setting requires meticulous 
planning, effective and efficient resource 
allocation, and close collaboration across multiple 
medical disciplines. The process demands strong 
coordination among cardiologists, cardiothoracic 
surgeons, and interventional cardiologists, as 
well as strategic partnerships with local and 
international stakeholders. 

In Rwanda, the Ministry of Health has played 
a pivotal role in supporting these efforts by 
allocating resources for the development of 
cardiology services and fostering international 
collaborations. Notable partnerships include those 
with the University of Rwanda, the University 
of Cincinnati Rwanda (USA), the University of 
Strasbourg (France), Einstein Medical Center and 
Thomas Jefferson University (USA), Vietnam Heart 
Center/Bach Mai Hospital (Vietnam), and Team 
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Heart. These collaborations contributed to the 
establishment of adult and pediatric cardiology 
fellowship programs, with the first two Rwandan 
fellows completing an eight-week rotation at the 
University of Cincinnati College of Medicine in 
early 2024. King Faisal Hospital Rwanda (KFH) is 
a key hub for cardiology services, providing non-
invasive cardiac procedures, a 24-hour cardiac 
clinic, acute heart attack services, and on-call 
cardiology support. In parallel, cardiothoracic 
surgery development has been prioritized through 
multilateral agreements involving the Rwandan 
Ministry of Health, the American College of 
Surgeons, Team Heart, and IRCAD Africa, among 
others (Table 1).

Significant progress has also been made in 
interventional cardiology with the establishment 
of Rwanda’s first catheterization laboratory at 
KFH in November 2020. This facility enables the 
performance of critical diagnostic and therapeutic 
procedures, including percutaneous coronary 
interventions, coronary stenting, pacemaker 
implantation, and balloon valvuloplasty. The 
catheterization laboratory has also initiated 
electrophysiology procedures and catheter 

ablations. These minimally invasive procedures 
have markedly improved access to timely, and 
life-saving cardiac care, with more than 200 adult 
cardiac procedures performed to date in Rwanda.

KEY BENEFITS FROM THE BIRTH OF THE PROGRAM

The establishment of a comprehensive cardiac 
surgical program in Rwanda has yielded substantial 
financial and economic benefits [17]. Prior to 
the program’s launch, the government incurred 
significant annual costs sending cardiac patients 
abroad for surgical care in countries such as India, 
France, Israel, and Egypt. The availability of complex 
cardiac surgeries within Rwanda has significantly 
reduced healthcare expenditures while alleviating 
logistical, emotional, and financial burdens faced 
by patients and their families. Beyond cost savings, 
the program has yielded broader economic 
benefits by creating employment opportunities for 
healthcare professionals and support staff, and by 
positioning Rwanda as a potential regional hub for 
advanced cardiac care. The expansion of medical 
cardiology, interventional cardiology, and cardiac 
surgery services has improved access to life-saving 
cardiovascular interventions for both Rwandans 

Year Milestone Partnership/ Institution 
Involved

Key Achievements / Outcomes

2006 Launch of first cardiac 
surgical operations at King 
Faisal Hospital Rwanda 
(KFH)

Visiting international surgical 
teams (Australia, USA, 
Europe)

Over 300 pediatric and adult surgeries 
performed; initiation of Rwanda’s cardiac 
surgery journey

2015 Adoption of the National 
NCD Policy

Rwanda Ministry of Health Integration of CVD care into primary health 
facilities and introduction of electronic 
medical records for CVD management

2016 Publication of national 
clinical guidelines for CVD 
management

Rwanda Biomedical Centre 
(RBC)

Standardized treatment protocols for heart 
failure, hypertension, and cardiomyopathy

2020 Establishment of the first 
cardiac catheterization 
laboratory at KFH

KFH, Ministry of Health Launch of interventional cardiology 
services; over 200 procedures conducted

2023 Locally established pediatric 
cardiac surgery services

KFH, Ministry of Health Development of local surgical capacity; 
increased number of pediatric interventions

2024 Launch of the in-house 
adult cardiac surgery 
program

KFH, Ministry of Health Over 250 adult surgeries completed with 
outcomes comparable to international 
standards,

2024 Start of  cardiothoracic 
surgery fellowship programs

University of Rwanda, 
Ministry of Health

Training of Rwandan fellows in  
cardiothoracic surgery

Table 1: Key Milestones, Partnerships, and Training Achievements in Rwanda’s Cardiac Surgery 
Program
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and patients from neighboring countries, where 
such services are often unavailable.

A really strong emphasis has been placed on training 
local healthcare professionals through structured 
academic programs, ensuring the development of 
a self-sufficient workforce of cardiologists, cardiac 
surgeons, perioperative nurses, and intensive care 
specialists in line with the national "four by four" 
reform policy [18]. Furthermore, the program 
promotes research and innovation through the 
systematic documentation of outcomes from first-
time procedures at KFH, contributing valuable 
evidence to the global body of knowledge in 
cardiac surgery. Collectively, these advances 
strengthen Rwanda's healthcare system, enhance 
its global medical reputation, and promote equity 
in access to specialized cardiovascular care across 
the region.

CHALLENGES FACED BY THE PROGRAM

Despite these successes, the development of 
Rwanda's cardiac surgical program continues to 
face several challenges, primary related to limited 
resources and infrastructure. Currently, KFH is 
the only facility in the country performing cardiac 
surgeries and housing a catheterization laboratory. 
This centralized model poses accessibility 
challenges for Rwanda's growing population, as 
many patients must travel long distances to receive 
treatment. The absence of a dedicated national 
cardiac center, combined with limited availability 
of essential diagnostic equipment, cardiac surgery-
specific medication, and consumables, constrains 
timely diagnosis and intervention. In addition, 
several cardiac medications have a limited 
market in Rwanda and are often sourced from 
neighboring countries, making the present supply 
chain inefficient and unsustainable for long-term 
program growth. These constraints increase the 
risk of delayed treatment and complications for 
patients with cardiovascular diseases.

The cost of cardiac surgery remains high, mainly 
due to the use of single-use consumables, 
the maintenance requirements of specialized 
equipment such as heart-lung machine, and 
the involvement of multiple highly specialized 
healthcare professionals in each case. Patients with 
CVDs incur medical costs more than double those 
of individuals of similar age and sex without such 

conditions  [19]. The total cost of cardiac surgery 
in Rwanda has been estimated at approximately 
$9,450, with surgical supplies accounting for the 
largest proportion of expenses [13].

Optimistically, several initiatives are underway to 
address these challenges. A dedicated heart center 
is under construction and is expected to become 
operational by 2026, while another teaching 
hospital has initiated a thoracic surgery program. 
Additionally, IRCAD Africa continues to offer 
advanced hands-on surgical training, playing a 
critical role in strengthening local surgical capacity.

Another critical challenge is the shortage of well-
trained cardiac specialists. Rwanda's cardiac care 
system is heavily dependent on a small pool of 
healthcare professionals, reflecting a broader issue 
faced across Africa, where only approximately 3% 
of the global healthcare workforce serves Africa’s 
population of over 1.2 billion people [20]. The 
limited number of cardiologists, cardiac surgeons, 
and interventional specialists contributes to delays 
in diagnosis and treatment of CVDs [20]. Patients 
often undergo multiple referrals, from health 
centers to district hospitals and eventually to 
referral hospitals, resulting in advanced disease 
presentations, including complications such as 
pulmonary hypertension and liver failure. This 
challenge is mirrors the experience in other African 
countries, including Namibia, Zambia, and Uganda, 
where studies have identified shortage of skilled 
personnel and essential material resources as key 
hindrances to the expansion of cardiac programs 
[21].

Moreover, limited local data collection and 
cardiovascular research further hampers 
efforts to develop targeted interventions and 
evidence-based policy frameworks. In addressing 
these challenges, Rwanda has invested in the 
establishment of a National Health Intelligence 
Center, inaugurated in April 2025, demonstrating 
a national commitment to data-driven research, 
health system strengthening, and informed policy 
formulation.

HEALTH WORKFORCE DEVELOPMENT AND 
PARTNERSHIPS

Rwanda has taken significant steps to strengthen 
its health workforce under the national "four by 
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four" strategy, which aims to quadruple the health 
workforce over the next four years. Despite this 
progress, Rwanda continues to face a gap in the 
number of cardiac experts, prompting a clear 
national plan to establish a fully-fledged cardiac 
care team within four years. To achieve this goal, 
Rwanda has invested in international training and 
partnerships. Two Rwandan fellows are currently 
enrolled in a cardiothoracic surgery fellowship 
through the University of Rwanda, with pre-service 
training in India, while others are undertaking full 
specialist training in Israel and at Tenwek Hospital 
in Kenya. General thoracic surgery training is also 
underway, with one fellow training in Casablanca, 
another at Tenwek Hospital, and two trainees 
recently enrolled in Ethiopia. In addition, four 
fellows specializing in adult cardiology are in their 
final year of training at the University of Rwanda 
and have benefitted from high-volume clinical 
exposure through collaborations with Einstein 
Medical Center (USA), Strasbourg (France), and 
training programs in Vietnam. Furthermore, the 
locally run cardiothoracic surgery fellowship 
program based at the University of Rwanda 
enrolled two fellows in April 2025.

Rwanda's long-term health workforce development 
strategy is characterized by a deliberate transition 
from dependency on short-term medical missions 
to the development of sustainable local capacity 
[22]. International faculty specialists, including 
surgeons from the United Kingdom, Sudan, 
Egypt, and Ethiopia's Children's Heart Fund, are 
currently stationed at King Faisal Hospital (KFH). 
These experts work alongside local healthcare 
teams to perform complex cardiac surgeries 
while simultaneously transferring knowledge 
and technical skills to Rwandan professionals. 
The presence of specialized cardiac intensive 
care (ICU) nurses, trained perfusionists, and the 
planned introduction of fellowships in critical care 
and cardiac anesthesiology further demonstrate 
Rwanda’s commitment to self-sufficiency. This 
integrated approach ensures sustainability by 
equipping the local healthcare workforce with the 
skills required to independently manage complex 
cardiac cases. 

WAY FORWARD

Establishing a cardiac surgical program in a 

resource-limited setting such as Rwanda is 
undoubtedly complex, but it is not insurmountable. 
While challenges remain, including limited 
infrastructure, a shortage of highly trained 
specialists, and gaps in data systems- these 
constraints also present opportunities for 
innovation and growth. By prioritizing strategic 
investments in infrastructure, expanding advanced 
training programs for local healthcare personnel, 
and fostering research and data collection 
systems, Rwanda is steadily building a sustainable 
and self-sufficient cardiac care ecosystem. The 
progress achieved at KFH, including the successful 
completion of over 250 adult cardiac procedures, 
demonstrates the potential for the program’s 
long-term success. Continued partnerships 
with international institutions, combined with 
structured local capacity-building initiatives within 
a robust academic framework, will ensure the 
development of a skilled, homegrown workforce 
capable of leading the program independently. 
By maintaining this momentum and addressing 
remaining challenges systematically, Rwanda is 
on track to provide equitable, high-quality cardiac 
care for its population and to emerge as a regional 
leader in advanced cardiac surgery.
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