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ABSTRACT

INTRODUCTION: As non-communicable diseases, particularly cardiovascular conditions, continue 
to rise, catheterization laboratories (Cath labs) present a vital, minimally invasive, life-saving 
alternative to open surgery. Given Cath lab availability across the region remains extremely limited, 
the performance and case volume patterns of the Cath lab in King Faisal Hospital in Rwanda (KFHR) 
since inception might provide insights for the region to guide similar initiatives across SSA. 
METHODS: This retrospective study analyzed the case volume, specialty distribution, patient 
demographics, and procedures performed at the KFHRF Cath lab from December 2020, the time 
it was established, to May 2024. Data from patient records were extracted. Descriptive statistics 
and trends were used to analyze the utilization patterns and the evolving role of the home versus 
visiting teams. 
RESULTS: A total of 723 cases were performed in the Cath lab, with 67.8% in adult cardiology, 
18.8% in interventional radiology, and 10.2% in pediatric cardiology. Cases increased progressively 
from 108 cases in 2021 to 217cases in the first quarter of 2024.The most common procedures in 
each specialty were diagnostic coronary angiography, percutaneous transhepatic biliary drainage, 
and patent ductus arteriosus closure, respectively.  The number of procedures increased over 
time, from 47 in the initial six-month period to 217 in the last six-month period. There was also 
a significant rise in cases handled by the home team, particularly in cardiology, where the home 
team’s case load increased from 80%-86 % in the first three years to 98% in 2024. 
CONCLUSION: The KFHR Cath lab utilization has steadily grown in case volume, comparable to 
other countries in the region. Addressing specialist availability, referral gaps, and patient access to 
the service is crucial for further utilization, particularly for pediatric cardiac interventions.
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INTRODUCTION

The 2015 Lancet Commission on Global Surgery 

highlighted critical gaps in surgical care across 
Sub-Saharan Africa (SSA), noting that 93% of 
the population lacks access to safe, timely, and 
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affordable surgery, compared to just 4% in high-
income countries [1].  Catheterization laboratories 
(Cath labs) represent a key but underutilized 
component of surgical infrastructure in SSA. These 
facilities enable minimally invasive procedures 
with advantages over open surgery, including 
reduced recovery times, lower complication rates, 
and decreased financial burden on both patients 
and the health care system [1,2].

Cath labs are critical for diagnosing and treating 
cardiovascular diseases such as coronary artery 
disease, rheumatic heart disease, and congenital 
heart disease, all of which contribute significantly 
to morbidity and mortality in SSA [3]. Procedures 
such as coronary angiography, percutaneous 
coronary interventions (PCI), and mitral balloon 
valvuloplasty enable the timely management of 
life-threatening conditions [2,4]. Furthermore, 
percutaneous closure of congenital defects, 
interventional radiology procedures including 
tumor stenting, chemo-embolization, and biopsies, 
all demonstrate the importance of Cath labs across 
clinical areas [5,6]. 
Despite the clear benefits of Cath labs, the 
availability of these critical facilities remains 
severely limited in SSA. The World Health 
Organization recommends one Cath lab per million 
people, yet, as of 2018, only about 25 Cath labs 
were reported in SSA, excluding South Africa 
[3,7]. While countries like Uganda and Kenya have 
introduced Cath labs, with Uganda performing 
over 3,500 procedures at the Uganda Heart 
Institute since 2012 [7,8], underutilization remains 
a challenge due to the lack of trained technical 
staff, inadequate supply chains, and limited 
referral systems [2]. These inefficiencies delay care 
and increase operational costs, inhibiting scale and 
sustainability.

Rwanda inaugurated its first Cath lab at King Faisal 
Hospital Rwanda (KFHR) in 2020, marking a major 
milestone in national healthcare access and quality 
[7]. This Cath lab was equipped with SIEMENS 
Healthineers machines which include Artis one for 
images and Sensis Vibe Combo for hemodynamics 
and electrophysiology. Since its beginning, the 
facility has been used by local and visiting medical 
teams to conduct a variety of cardiac and non-
cardiac procedures. 

As cardiovascular and other non-communicable 
diseases (NCDs) continue to rise, Cath labs will play 

a central role in Rwanda’s health strategy. Given its 
relative newness, this study aimed to assess the 
case volume patterns since the Cath lab’s inception 
in December 2020, benchmarking performance 
against other Cath labs in the region, and identify 
insights that can inform policies in guiding similar 
initiatives across SSA. 

METHODS

Study Setting 
The study was conducted at KFHR, a 180-bed 
tertiary-level teaching hospital located in Kigali, 
Rwanda. King Faisal Hospital, Rwanda has The Cath 
lab is staffed by two adult cardiologists and one 
pediatric cardiologist. KFHR also hosts subspecialty 
fellows in adult and pediatric cardiology, who 
are enrolled through the University of Rwanda. 
The hospital has 9 cardiac ICU beds and no ward 
reserved for cardiology; patients are admitted in 
regular medical ward.

Study Design 
We conducted a retrospective secondary data 
analysis between December 2020 and May 2024 
using patient records at KFHR from the Cath lab.

Study Population 
The study population included all pediatric and 
adult patients admitted to KFHR who received 
interventional or diagnostic procedures by both 
visiting and local teams across all specialties in the 
Cath lab during the inclusion period. Patients with 
missing information were excluded.   

Data Collection and Ethics
This study was approved by the KFHR Institutional 
Review Board (Ref. No: KFHR/2023/140/IRB). 
Procedural information was collected from a 
register that is maintained in the Cath lab and 
updated daily with each new case. Some of the 
demographics were obtained by the hospital 
information management system, and patient 
outcomes were collated from physical hospital 
medical records. All data was de-identified and 
cleaned in a Microsoft Excel Spreadsheet (Version 
16). 

Key Measures 
Variables of interest included patient 
demographics, the date of procedure, procedure 
specialty, treating physician, diagnosis, and type of 
procedure. 
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Data Management and Analysis 

Diagnoses and procedures were grouped according 
to the clinical and procedural categories developed 
by the interventional radiologists and cardiologists 
on the study team. If patients received more than 
one procedure, each procedure was included in the 
final count as a unique intervention. Descriptive 
statistics were used to summarize all key variables.  
Linear graphs were generated to elucidate the 
trends in the number of cases performed biennially 
over the course of the study period. All statistics 
were generated using RStudio (Version 2023.12.1). 

RESULTS 

Overview of Cath Lab Use Over Time 
Between December 2020 and May 2024, 723 
unique cases were performed in the KFHR 
Cath lab, with 361 (49.9%) female, 359 (49.7%) 
male. Procedures included 490 (67.8%) in adult 
cardiology, 136 (18.8%) in interventional radiology, 
74 (10.2%) in pediatric cardiology, 22 (3%) in pain 
management, and 1 (0.1%) in urology (Table 1).

The number of cases increased from 47 procedures 
in the first six months to 217 procedures in the 
final six-month period. Visiting teams contributed 

Specialty Female Male Total

Adult cardiology 238 (48.6%) 252 (51.4%) 490 (67.8%)

Interventional Radiology 68 (50%) 68 (50%) 136 (18.8%)

Pediatric Cardiology 39 (52.7%) 35 (47.3%) 74 (10.2%)

Pain Management 17 (77.3%) 5 (23.7%) 22 (3.0%)

Urology 1 (100.0%) 0 (0.0%) 1 (0.0%)

Total 363 (50.2%) 360 (49.8%) 723

Table 1: Total Number of Unique Cases Performed by Specialty  

Figure 1. Total number of procedures performed by the Rwandan and visiting teams in interval of 
six months from December 2020 to May 2024
Q=Quarter
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between 1% to 43% of the total case volume, 
depending on the period (Table 2).  Cases 
performed by the visiting teams constituted 14% 
to 20% of the total case load in cardiology between 
2021 and 2024. Visiting teams only contributed to 
non-cardiology procedures during two intervals—
December 15, 2020, to June 14, 2021, and June 15 
to December 14, 2023—accounting for a total of 
26 cases. No visiting team cases in non-cardiology 
were recorded in the final study period (Figure 1).
The top 3 indications for adult cardiology were 
chronic coronary syndrome (35.7%), high degree 
AV block/complete heart block (24.5%), and ST 
elevation myocardial infarction: acute coronary 
syndrome (15.3%). For pediatric cardiology, the 
main indication was congenital heart disease 
(90.5%) (Table 2).

The three most common adult cardiology 
procedures were coronary angiography (n=168, 
33.4%), permanent pacemaker implantation 
(n=115, 22.9%), and coronary angiography with 

percutaneous intervention (PCI) (n=107, 21.3%). 
Most adult cardiology procedures took place 
in older adults (> 40 years) except for mitral 
valve balloon valvuloplasty and transesophageal 
echo where the median age was 34.0 and 37.5, 
respectively (Table 3).

The two most common pediatric procedures were 
patent ductus arteriosus closure (n=35, 46.7%) 
performed in children with a median age of 4 years 
old and valvuloplasty for congenital stenosis of 
the pulmonary and aortic valves (n=10, 13.3%) in 
children with a median age of 7 years old (Table 4).

The most common non-cardiology indications 
were bile duct obstruction tumor (n=32, 20.1%) 
and chronic back pain (n=21, 13.2%) (Table 6). The 
top four interventional radiology procedures were 
percutaneous transhepatic biliary drainage (n=45, 
27.8), infiltration (n=22, 13.6%), biopsy (n=18, 
11.1%) and percutaneous nephrostomy (n=18, 
11.1%) (Table 5, 6).

Table 2: Cardiology Indications for Procedures (N = 490)

Diagnosis Adult

n (%)

Pediatric

n (%)
Chronic Coronary Syndrome 175 (35.7%) 1 (1.4%)
Higher degree AV block/Complete Heart Block 120 (24.5%) 1 (1.4%)

STEMI: Acute Coronary Syndrome 75 (15.3%) 0 (0.0%) 

Rheumatic Heart Disease 42 (8.6%) 1 (1.4%)

Non-STEMI: Acute Coronary Syndrome 21 (4.3%)  0 (0.0%)

Massive Pericardial Effusion 11 (2.2%) 3 (4.1%)

End Stage Renal Disease 8 (1.6%)  0 (0.0%)

Tachyarrhythmia 8 (1.6%) 1 (1.4%)

Heart Failure 6 (1.2%) 0 (0.0%) 

Congenital Heart Disease 5 (1.0%) 67 (90.5%)

Diagnostic Coronary Angiography Before Procedure 5 (1.0%)  0 (0.0%)

Infective Endocarditis 2 (0.4%) 0 (0.0%) 

Other Infection 2 (0.4%)  0 (0.0%)

Other 10 (2.0%)  0 (0.0%)

AV = Atrioventricular; STEMI = ST Elevation Myocardial Infarction
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DISCUSSION

The three-year overview of the development and 
utilization of the Cath lab at KFHR demonstrated 
a steady increase in procedural volume. 
Cardiovascular procedures represented the 
largest share of the Cath lab's caseload, with adult 
cardiology accounting for 67.8% of all procedures. 
The most common indications were chronic 

coronary syndrome, complete heart block, and ST-
elevation myocardial infarction, which is aligned 
with Rwanda’s epidemiological shift to a higher 
prevalence of NCDs. This mirrors findings from 
regional peers, such as Tanzania and Uganda, 
where cardiovascular cases dominate Cath lab 
services [9]. Pediatric cardiology procedures, while 
fewer, were primarily focused on congenital heart 
disease, including patent ductus arteriosus (PDA) 

Procedure Total Number of 

Procedures n (%)

Median Age in Years 

(Range)

Coronary Angiography 168 (33.4%) 59.0 (24 – 93)

Permanent Pacemaker Implantation 115 (22.9%) 69.0 (27 – 102)
Coronary Angiography + PCI 107 (21.3%) 59.5 (22 – 79)
TEE 43 (8.6%) 38.0 (19 – 77)

Mitral Valve Balloon Valvuloplasty 26 (5.2%) 34.0 (20 – 64)
Pericardiocentesis 13 (2.6%) 37.5 (24 – 66)

Stress Echo 7 (1.4%) 54.0 (28 – 66)

Advanced Devices Implantation 5 (1.0%) 58.0 (34 – 74)
Temporary Pacemaker Implantation 2 (0.4%) 43.5 (39 – 48)
Cardioversion 1 (0.2%) 59.0 (NA)

Other 12 (2.3%) 63.0 (35 – 77)

Unknown 3 (0.6%) 22.0 (20 – 69)

Table 3: Adult Cardiology Procedures and Median Age (N = 502)

PCI = Percutaneous Coronary Intervention; TEE = Transesophageal Echocardiography

Procedure Total Number of 
Procedures n (%)

Median Age in Years 
(Range)

PDA Closure 35 (46.7%) 4.0 (0 – 17)
Aortic/Pulmonary Valvuloplasty 10 (13.3%) 7.0 (1 – 16)
Right Heart Diagnostic Catheterization 9 (12.0%) 5.0 (0 – 23)
ASD Closure 4 (5.3%) 5.5 (3 – 6)
Coronary Angiography 3 (4.0%) 14.0 (6 – 19)
TEE 3 (4.0%) 17.0 (6 – 17)
Pericardiocentesis 3 (4.0%) 17.0 (7 – 18)
Transthoracic Echo 3 (4.0%) 1.0 (1 – 6)
Permanent Pacemaker Implantation 2 (2.7%) 12.5 (7 – 18)
Aortopulmonary Window Closure 1 (1.3%) 13.0 (NA)
Mitral Valve Balloon Valvuloplasty 1 (1.3%) 17.0 (NA)
Unknown 1 (1.3%) 5.0 (NA)

PDA = Patent Ductus Arteriosus; ASD = Atrial Septal Defect; Transesophageal Echocardiography; NA = Not Applicable 

Table 4: Pediatric Cardiology Procedures and Median Age (N = 75)
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closure and valvuloplasty. Overall, the utilization 
trends demonstrate a case complexity poised to 
meet the burden of non-communicable diseases, 
and a decreased reliance on visiting teams in 
pursuit of local training and sustainability.
Non-cardiology procedures were primarily 

performed by interventional radiology and pain 
management, who performed a diverse array of 
interventions, including percutaneous transhepatic 
biliary drainage (PTBD), infiltration, biopsies, 
and nephrostomy, with a notable concentration 
of patients over 40 years old. Although visiting 

Diagnosis Number (%)
Bile Duct Obstruction: Tumor 32 (20.1%)
Chronic Back Pain 21 (13.2%)
End Stage Renal Disease 17 (10.7%)
Hepatocellular Carcinoma 15 (9.4%)

Bile Duct Obstruction 10 (6.2%)

Obstructive Uropathy: Tumor 10 (6.2%)

Kidney Glomerular Disease 7 (4.4%)
Central Vein Occlusion 5 (3.1%)
Liver Tumor 5 (3.1%)
Arteriovenous Malformation 5 (3.1%)

Hydronephrosis 3 (1.9%)

Acute Kidney Injury 3 (1.9%)
Bile Duct Obstruction: Infection 2 (1.3%)

Liver abscess 2 (1.3%)

Massive Pericardial Effusion 2 (1.3%)
Lymphocele 2 (1.3%)

Chronic Kidney Disease 1 (0.6%)

Cirrhosis 1 (0.6%)
Gastrointestinal Bleeding 1 (0.6%)

Kidney Cyst 1 (0.6%)

Kidney Tumor 1 (0.6%)
Obstructive Uropathy 1 (0.6%)
Obstructive Uropathy Secondary to Infection 1 (0.6%)
Peripheral Vein Stenosis 1 (0.6%)

Uterine Fibroid 1 (0.6%)

Pancreatic Cancer 1 (0.6%)
Bile Duct Obstruction: Injury 1 (0.6%)

Ureteral Fistula 1 (0.6%)

Cancer 1 (0.6%)

Cervical Spondylosis 1 (0.6%)

Hepatic Duct Stricture 1 (0.6%)

Pancreatic Duct Obstruction 1 (0.6%)

Perinephric Fluid 1 (0.6%)

Ureteral Injury and Infection 1 (0.6%)

Table 5: Non-cardiology Indications for Procedures (N = 159)
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teams contributed early on, their involvement in 
non-cardiology cases became negligible by the 
final study period, which may reflect increasing 
procedural self-sufficiency. However, only 5 
procedures had volumes of 15 or greater during 
the study period, suggesting that targeted capacity 
building to augment utilization across the full 
range of case complexity in these two specialties 
remains paramount.  

Compared to Tanzania’s Cath lab, which performed 
365 adult cardiology and 85 pediatric cardiology 
procedures within its first three years of operation 
[10], our center demonstrates a comparable case 
volume. This suggests that the growth trajectory 

of our Cath lab aligns with regional benchmarks. 
Conversely, Cameroon’s Cath lab experienced a 
significantly lower operational volume, with only 
365 cases over seven years [11], highlighting the 
variability in access to interventional cardiology 
across Sub-Saharan Africa. 
Although Cameroon and Rwanda share similarities 
as sub-Saharan African nations, their disease 
patterns and demographic profiles differ slightly. 
Cameroon has a higher population growth 
rate (2.7%) compared to Rwanda (2.2%) and 
continues to face a greater burden from infectious 
diseases such as malaria, diarrheal illnesses, 
and tuberculosis [12,13]. In contrast, Rwanda is 
seeing a rise in NCDs, with stroke and diabetes 

Procedure Total Number of Procedures n 
(%)

Median Age in Years 
(Range)

Percutaneous Transhepatic Biliary Drainage 45 (27.8%) 61.0 (25 – 89)

Infiltration 22 (13.6%) 46.0 (36 – 74)

Biopsy 18 (11.1%) 44.0 (12 – 82)

Percutaneous Nephrostomy 18 (11.1%) 54.0 (15 – 68)

Trans Arterial Chemoembolization 15 (9.3%) 57.0 (31 – 83)

Hemodialysis Catheter Insertion 12 (7.4%) 50.0 (32 – 65)

Central Venous Recanalization 5 (3.1%) 41.0 (29 – 50)

Scleropathy 4 (2.5%) 21.0 (5 – 52)

Arterial Embolization 4 (2.5%) 45.5 (39 – 67)

Percutaneous Transhepatic Biliary Drainage 
Exchange

4 (2.5%) 66.5 (54 – 88)

Chemoport Insertion 2 (1.2%) 71.0 (68 – 74)

Angioplasty 2 (1.2%) 49.5 (

Lymphangiogram 2 (1.2%) 50.0 (35 – 65)

Nephrostomy Exchange 2 (1.2%) 64.0 (64 – 64)

Trans jugular Intrahepatic Portosystemic Shunt 1 (0.6%) 36.0 (NA)

Percutaneous Transhepatic Cholangiogram 1 (0.6%) 41.0 (NA)

Pleural Tapping 1 (0.6%) 61.0 (NA)

Other 4 (2.5%) 41.0 (18 – 59)

Table 6: Non-cardiology Procedures and Median Age (N = 162) 
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now ranking among its top causes of mortality 
[13]. These differences reflect distinct stages in 
demographic and epidemiological transition, 
which in turn influence the demand for cardiology 
services. As more African countries advance 
economically and experience similar shifts, the 
demand for catheterization laboratories and other 
specialized infrastructure is expected to grow. 
Our study highlights this trend and underscores 
the importance for other countries to proactively 
invest in such infrastructure to meet the evolving 
healthcare needs.

Alongside the epidemiological trend patterns to 
meet the population’s needs, the Cath lab trends 
demonstrate a decreasing reliance on visiting teams 
and shift towards local sustainability. Specifically, 
the data also showed a growing reliance on local 
capacity, particularly in adult cardiology, from 47 
cases in the first six months to 217 in the final 
study period. This is likely due to the establishment 
of subspecialty fellowship programs in adult and 
pediatric cardiology through the University of 
Rwanda, which has resulted in strengthened local 
faculty and fellow capacity to perform procedures. 
Interventional radiology is following not far 
behind, with the first cohort of fellows enrolled 
in 2025. Furthermore, this trajectory reflects 
gradual institutional strengthening, despite initial 
constraints related to the COVID-19 pandemic. 
Notably, 98% of cardiology procedures in the 
most recent period were performed by the home 
team, indicating significant progress in local team 
autonomy and sustainability. These trends are 
reflective of other programs at KFHR and Rwanda, 
including the pediatric cardiac surgery program, 
which emphasized local training and south-to-
south partnerships towards local sustainability 
[14].

The purpose of this study is to share our experience 
in establishing and scaling a Cath lab in Rwanda, 
to provide practical insights for other countries or 
institutions considering similar initiatives. While 
direct comparisons across countries are limited 
due to differing health system contexts, our 
experience underscores the broader variability in 
access to interventional cardiology services across 
Sub-Saharan Africa and highlights the value of 
regional benchmarking and collaborative learning. 
Rwanda’s relatively rapid expansion of Cath 
lab services within a short timeframe suggests 

effective institutional strengthening and a solid 
foundation for continued growth. This progress 
reinforces the critical importance of sustained 
investment in training, infrastructure, and systems 
development—areas in which Rwanda is beginning 
to make significant strides. By documenting 
and sharing our journey, we hope to inform and 
support similar efforts across the region. 

Given that this was a retrospective analysis, it 
required the use and triangulation of existing 
data, which varied in their completeness. For 
example, we were unable to obtain specific dates, 
indications, and outcomes of the 60 additional 
interventional radiology (IR) procedures. However, 
this does not affect our ability to demonstrate 
trends in case volume within this specialty. Despite 
this gap, the overall conclusion that case volume 
is increasing remains robust and unaffected. 
Secondly, given unique limitations in appropriate 
space for medical procedures at our hospital, 
the catheterization laboratory is sometimes 
used to perform sterile interventions that do not 
necessarily require catheterization equipment. 
These cases were still included in the analysis, 
as they reflect current facility utilization and 
may be useful data when these cases need to be 
reassigned to other spaces as the catheterization 
procedure volume continues to grow. 

CONCLUSION

This three-year review of the Cath lab at KFHR 
highlighted steady growth in procedural volume, 
increasing autonomy of the local clinical team, 
and a service profile that reflected Rwanda’s 
shifting disease burden towards NCDs, particularly 
cardiovascular disease. While the trajectory 
of development has been modest compared 
to some regional counterparts, the growing 
procedural diversity and reduced reliance on 
external teams indicate meaningful progress. 
Continued investment in workforce development, 
infrastructure, and referral systems, particularly in 
pediatric cardiology and complex interventions, 
would be essential to scale up services and ensure 
equitable access to life-saving procedures across 
Rwanda.
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