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DEFINITION OF KEY TERMS

Cardiac Catheterization:

Coronary Angiography:

Trans-radial Arterial Approach:

Trans-femoral Arterial Approach:

An invasive procedure involving insertion of catheters
into the heart vessels/chamber via a peripheral vascular
access for therapeutic and/or diagnostic purposes.
Common procedures done through the catheter include
coronary angiography, ventriculography, valvuloplasty

and valve replacement.

A procedure done during left heart catheterization. A
radio contrast is injected through the catheter and real
time images show the dye as it flows through the coronary
arteries. Occluded vessels can then be visualized and

appropriate revascularization procedure instituted.

Cardiac catheterization done by insertion of catheters and

guide-wire through the radial artery.

Cardiac catheterization done by insertion of catheters and
guidewire through the femoral artery.



ABSTRACT

Background: Cardiac catheterization is an invasive procedure that is used for diagnostic and
/or interventional purposes for a wide range of cardiac diseases. Left heart cardiac
catheterization entails insertion of a fine bore catheter via a peripheral vascular access into the
aorta, coronary arteries and/or left heart chambers. The brachial, femoral, radial and/or ulnar
arteries are used as peripheral arterial access routes. The increased utilization of trans-radial
approach has led to lower rates of major bleeding and vascular complications. Trans-femoral
arterial access approach is still used by many operators due to its ease of use and feasibility.
Objectives: To describe the vascular access methods for left heart catheterization and their
associated complications at the Kenyatta National Hospital (KNH) and Karen Hospital (KR).
Methodology: Cross sectional retrospective audit that examined health records of cardiac
catheterization laboratories at KNH and KR over a 6-year period (1% January 2015 to 31
December 2020).

Results: We analyzed a total of 384 files from the two hospitals: 106 from KNH and 278 from
KR. Of the total number of procedures done 62.1 % were via the trans-femoral arterial access
while 32.7 % were via the trans-radial arterial access. Most of the procedures done at the KNH
were Vvia the trans- femoral access with the adoption of the trans-radial access noted from 2017
and steadily increasing till 2020. The use of trans-femoral in KR was also high but KR had a
markedly increasing trend in adoption and incorporation of the use of the trans-radial arterial
access over the entire study period. For patients with STEMI AND NSTEMI, the use of the
transfemoral access was still higher at 66.2% and 66.7 % respectively. Looking at
complications associated with cardiac catheterization (which include anaphylactic shock,
bleeding, hematoma formation, pain/arterial spasm, acute kidney injury, acute arterial
occlusion, infection, myocardial infarction, stroke/transient ischemia, iatrogenic coronary
dissection, cardiac arrythmias, hypotension, cardiogenic shock, pericardial, bleeding
necessitating blood transfusion) we noted that 39 (10.7%) patients experienced one or more of
the complications, with about 19 (48.7%) of them having severe pain at puncture site. 24
(10.6%) had had a common femoral arterial access. On the length of hospital stay, most patients
(50.3%) either stayed for a day or were discharged the same day followed by those that stayed
between 2-5 days (32.1%).

Conclusion: Over the entire study period, the use of the trans-femoral arterial access for
cardiac catheterization was higher compared to the use of the trans-radial for both KNH and
KR. From 2016, there has been a progressive adoption and incorporation of the trans-radial
arterial access. The procedures done had minimal complications and a majority of the patients
stayed for less than a day in the hospital after undergoing the procedure.
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1.0 CHAPTER ONE: INTRODUCTION

1.1 Background Information

Globally, diseases of the heart are the leading cause of morbidity and mortality. The
cardiovascular system includes the heart and its vasculature. Pathology arising here includes
endocarditis, valvular heart disease (arising from rheumatic heart disease) and conduction
abnormalities. Other diseases of the cardiovascular system include tumors of the heart or
disorders of the heart muscles (cardiomyopathy). Cardiovascular diseases, also include
coronary artery disease, cerebrovascular disease, Peripheral artery disease and aortic
atherosclerosis (1). Coronary artery disease accounts for up to one third to one half of all cases
of cardiovascular disease (1).

The mainstay management of CAD is medical therapy and revascularization.
Revascularization can be achieved via a Coronary artery bypass graft or via a percutaneous
coronary intervention. Peripheral arteries like the femoral and radial provide access to the
coronary arteries to perform diagnostic or therapeutic or both procedures (2).

Cardiac catheterization is an invasive procedure that involves insertion of fine bore tubes into
the heart for diagnostic and/or for therapeutic intervention. This is achieved by using a cannula
which is inserted into a peripheral artery or vein. Despite the availability of imaging techniques,
cardiac catheterization has remained essential in diagnosis and management of coronary artery
disease (3) (4) and in evaluation of cardiac hemodynamics (5).

Two types of cardiac catheterization exist: right heart catheterization and left heart
catheterization (6). The right heart catheterization uses a venous or flow directional catheter
that is advanced into right ventricle and to the pulmonary artery. This enables measurement of
right ventricular and pulmonary artery pressure levels. A contrast medium injected into the
catheter enables direct visualization of right heart side, the cardiac valves and blood circulation.
The left heart catheterization involves advancement of a catheter into the left heart through an
artery in femoral region, wrist or elbow. With injection of a radio contrast medium, an
examination of the left ventricle, aorta, left cardiac valves performance and blood circulation
is enabled (7). During cardiac catheterization, pressures and oxygen saturations in the heart
chambers and great vessels are recorded, determining transvalvular gradients, cardiac shunts,
and the severity of pulmonary hypertension. Coronary angiography provides details about the
coronary vessels’ anatomy allowing accurate diagnosis of coronary disease (8). Interventional
procedures include percutaneous coronary intervention for occluded vessels, valvuloplasty and

valvotomy procedures (8) (9) (10).



Werner Forssmann performed the first human heart catheterization in 1929. He inserted a
catheter into his own heart via a cutdown in his left antecubital vein. In the following years,
marked developments occurred in the field of cardiac catheterization as seen by Mason Sones
(in 1958) utilizing a brachial artery cut down procedure to perform the first selective coronary
angiogram. Additionally, in the 1960s there was development of pre-shaped catheters as well
as the integration of the Seldinger approach (which involves percutaneous insertion of a
catheter into a blood vessel) and the femoral approach becoming the preferred route in cardiac
catheterization. In 1989, Campeau introduced the radial artery approach for cardiac
catheterization (9).

Cardiac catheterization offers interventional strategies as alternative method to surgical therapy
for different diseases of the heart and it is widely known that percutaneous coronary
intervention is linked with greater clinical outcomes in patients presenting with acute coronary
syndromes (9) (11). Previous research has established the superiority of radial artery access in
terms of bleeding and mortality thus creating a need for a paradigm shift in preference to the
trans-radial arterial access approach (6) (7). Percutaneous coronary intervention i.e.,
angioplasty that is done during left heart catheterization unblocks occluded coronary vessels
thus improving blood flow and decrease mortality in acute coronary syndrome patients.
Angioplasty is currently the preferred method for management of myocardial infarction (6). A
study done by Hu Li et al on trans-radial versus trans-femoral intervention in ST segment
elevation myocardial infarction patients from January 2009 to December 2009 at nine teaching
hospitals revealed that trans-radial intervention in STEMI patients undergoing primary
percutaneous intervention with drug eluting stents was associated with a lower incidence of
access site hematoma, twelve month repeat vascularization and major adverse cardiovascular
events in comparison to the transfemoral intervention (6). Left heart catheterization also
provides a platform for therapeutic intervention of some cardiac malformations e.g., septal
defects, vascular stenosis and valvular defects (12).

Vascular complications associated with these interventional procedures are not uncommon.
The complications include hematomas in groin which occur between 5% and 23% or
retroperitoneal ranging from 0.15 % to 0.44 %, pseudoaneurysms ranging from 0.5% to 9%,
arteriovenous fistulae between 0.2% to around 2.1% , acute arterial occlusion less than 0.8 %,
infections with less than 0.1% and cholesterol emboli which was 0.08 % (11). Rarely, during
left heart diagnostic catheterization, complications such us myocardial infarction, stroke,

iatrogenic coronary dissection or pericardial effusion/tamponade and death may occur. Cardiac



arrythmias, cardiogenic and septic shock are rare causes of in-hospital death after left heart
catheterization (13).

A study done on patients who had blood transfusion and undergoing percutaneous coronary
intervention (PCI) found that patients who had blood transfusion (regardless of bleeding), were
at an increased risk of in-hospital based myocardial infarction (MI) and other conditions such
as stroke and congestive heart failure except in patients with bleeding and preprocedural
hemoglobin values of less than 10g/dl (14).

Currently, there exists no Kenyan data regarding the vascular access methods for left heart
catheterization. As such, this study described the vascular access methods for left heart
catheterization at KNH and Karen Hospitals and assessed the evolution of trends in the practice
of vascular arterial access methods over the years. In addition, a comparison between
complications associated with trans-femoral arterial access and trans-radial arterial access was

performed in these two Kenyan facilities.



2.0 CHAPTER TWO: LITERATURE REVIEW

2.1 Coronary Artery Disease (Atherosclerosis)

Industrialization has resulted in a shift from physically demanding activities to sedentary jobs;
and this may explain the rising rates of cardiovascular disease during the last decades (1). The
intake of high calorie diets, physical inactivity, consumption of saturated fats and sugars have
all been associated with development of atherosclerosis and other metabolic disturbances for
example metabolic syndrome, diabetes mellitus and hypertension that are highly seen in people
with cardiovascular disease (1). In the INTERHEART study (15), nine modifiable risk factors
accounted for 90% of the risk of having a first myocardial infarction; smoking, dyslipidemia,
hypertension, abdominal obesity, diabetes mellitus, regular alcohol intake, psychosocial
factors, consumption of fruits and vegetables and physical inactivity. In the FRAMINGHAM
Heart Study (16), 60-90% of coronary heart disease events occurred in patients with at least
one risk factor. Non modifiable risk factors for heart disease include family history of
cardiovascular disease, age and gender. Premature atherosclerosis or death from cardiovascular
disease in a first degree relative before 55 years of age in males and 65 years in females is
considered an independent risk factor (16). The prevalence of cardiovascular disease increases
significantly with each decade of life as well.

The main site of atherosclerotic disease is in the epicardial coronary arteries. The functionality
of the vascular endothelium is disrupted during atherosclerosis. The functions normally
include; sustenance of an antithrombotic surface, control of vascular tone and control of
inflammatory cell adhesion and diapedesis. A disruption of these functions causes a
hypercoagulable state and hypo fibrinolysis. Loss or disruption of the endothelial function
results to abnormal interactions of blood cells specifically monocytes, platelets and the
activated vascular endothelium (17)(18).

There is an inappropriate vessel constriction and luminal thrombus formation as part of the
process. These changes that occur include subintimal collection of fat as well as smooth muscle
cells, fibroblasts and intercellular matrix (plaque formation). Further, there are also segmental
reductions in cross-sectional area of the vessels such as the epicardial coronary tree where there
are major atherosclerotic changes (atherosclerosis developing at uneven rates in different
segments of the vessels). A reduction in the diameter of the epicardial artery will markedly
affect the performance of the myocardium (17).

A 50% reduction in the vessel diameter limits the ability to increase blood flow to meet the

increased myocardial demand. At rest or under reduced stress, an 80 percent reduction in



diameter has a significant impact on coronary flow, resulting in myocardial ischemia. The
plaque's cap, which separates it from the bloodstream, is prone to rupture or erosion. The
activation and aggregation of platelets, and the activation of the coagulation cascade, results in
the deposition of fibrin strands when the contents of the formed plaque are exposed. The
platelets accumulate and fibrin strands form a thrombus, trapping erythrocytes and reducing
coronary blood flow, resulting in the clinical manifestations of myocardial ischemia (18).

The continued narrowing of the coronary tree and myocardial ischemia is further accompanied
by development of collateral vessels. When well-developed, these vessels play a fundamental
role. They are essential in the sustenance of myocardial perfusion at rest. In increased demand
states, the distal resistance vessels dilate in order to sustain coronary blood flow in keeping
with the progressive stenosis in the proximal epicardial artery.

With maximal dilatation of the resistance vessels, myocardial perfusion becomes reliant on the
pressure in the coronary artery distal to the obstruction. The resultant effect of this ischemia is
manifested clinically as angina or electrocardiographic changes as seen by ST segment
deviation, that is precipitated by increased oxygen demand by the myocardium during exercise
or emotional stress (18).

Patients with ischemic heart disease can present acutely or insidiously with symptoms over
months to years. Patients may have symptoms of a stable disease (here refers to angina
occurring on exertion and relieved by rest) in the absence of cardiomyocyte necrosis or unstable
angina to mean myocardial ischemia at rest or with minimal exertion in the absence of
cardiomyocyte necrosis as well. Ischemic heart disease can also present as ACS and hereby
refers to cardiomyocyte necrosis consistent with acute myocardial ischemia.

Chronic CAD may lead to heart failure and arrythmias as well. Commonly presenting with
ventricular tachycardia/ ventricular fibrillation and less commonly with supraventricular
arrythmia for example atrial fibrillation. Sudden death from ischemic heart disease has been
attributed to ischemia induced ventricular tachyarrhythmias, and this occurs in patients having
a severe disease affecting the left main coronary or severe disease with a single remaining
vessel (17)(18)(19).

2.2 Indications of Cardiac Catheterization

The following are indications for cardiac catheterization:



2.2.1 For Evaluation and Treatment of Coronary Artery Disease.
During coronary angiography, a radio contrast is injected through the catheter and real time
images show the dye as it flows through the coronary arteries. Occluded vessels are then

visualized and percutaneous interventions can be done in occluded vessels.

2.2.2 Valvulopathies

Pathology includes aortic regurgitation and stenosis, mitral stenosis and regurgitation,
pulmonic stenosis and regurgitation, tricuspid regurgitation and stenosis. Cardiac
catheterization hereby applies depending on the severity of the disease, for preoperative
evaluation or in suspected cases of coronary artery disease (20)(21).

Left heart catheterization together with right heart catheterization is also resourceful when there
are discrepancies between clinical and non-invasive findings (20(21) and to facilitate

interventional procedures as well.

2.2.3 Assessment of Congenital heart diseases

This is done prior to corrective surgery more so when clinical symptoms or noninvasive
imaging conducted indicate presence of coronary artery disease. Left heart catheterization is
also done when there is suspicion for congenital coronary abnormalities for evaluation of
pulmonary pressures, vascular resistance calculation, assessments of shunts and assessment of

complex anatomy.

2.2.4 Assess Pericardial Diseases

By assessing the hemodynamic findings during cardiac catheterization, a distinction between

constrictive pericarditis and restrictive cardiomyopathy can be made (12).

2.2.5 Assessment of Myocardial Diseases

Majorly done if the clinical image of a patient with known cardiomyopathy has changed; or to

facilitate myocardial biopsy (12).

2.3 Vascular access

2.3.1 Transfemoral Arterial Access

The Trans-femoral arterial access route is considered a classical method over trans-radial
approach since it can be repeatedly punctured (22). It is easily palpated and allows easy access.
It is universally accepted due to its extensive use, the workforce experience and easy

accessibility. It also allows for the use of wider sheaths and other equipment.
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The commonly occurring vascular complications associated with the Trans-femoral approach
include access site bleeding, formation of a hematoma, a retroperitoneal bleed, arteriovenous
fistula and pseudoaneurysm formation. There may be need for blood transfusion to treat the
bleeding complication. Retroperitoneal bleeding (post procedurally), has a poor prognosis, and
blood transfusion after the operation has a poor prognosis as well; in severe cases resulting in
mortality (22) (23).

The vascular bleeding complication at the femoral arterial access site may result in increased
morbidity, increased length of hospital stay and increased risk of mortality in patients receiving
active anticoagulation and antiplatelet therapy. Ensuring an optimal site for sheath insertion
reduces complications. Large punctures below the optimal site result in more bleeding,
pseudoaneurysm and arteriovenous fistula formation. High punctures above the optimal site
increase the risks for a retroperitoneal hemorrhage.

Using a fluoroscopy-guided method can reduce vascular problems. A micro puncture kit also
reduces complications by allowing for the placement of a 4F sheath and femoral sheath
angiography to validate location before introducing a larger sheath. Difficult anatomy, morbid
obesity, or peripheral vascular disease, on the other hand, may make the procedure difficult. In
this case, a trans-radial access or direct visualization of the typical femoral artery with an
ultrasound can be considered (24) (25).

For femoral closure, a manual compression or use of a vascular closure device can be used (23)
(26). In the ISAR CLOSURE randomized clinical trial, the vascular closure devices were non
inferior to manual compression in terms of vascular access site complications (bleeding) and
reduced time to achieving hemostasis (27). While a meta- analysis done by Fausto Biancari et
al on 56 randomized control trials found that the use of vascular closure devices was associated
with a significantly shorter time to hemostasis and thus may shorten recovery ; however the
use of the vascular closure devices was associated with a somewhat increased risk of infection,
lower limb ischemia ,arterial stenosis, device entrapment in the artery and need of vascular
surgery for arterial complications (28 ).

A metanalysis of seven randomized control trials done by Sabato Sorrentino et al found that
there was reduced time to cannulation, reduced vascular complications (i.e., access site
hematoma, major bleeding, retroperitoneal hematoma and pseudoaneurysms) in patients
undergoing transfemoral access procedures under ultrasound guidance versus standard

transfemoral approach (25) (29).



2.3.2 Radial Arterial Access

Trans-radial arterial access is currently the recommended standard route for PCI. Guidelines in
other parts of the world indicate a paradigm shift in preference to the radial access. This is due
to the fact that randomized control studies done over the years, and specifically in the last
decade, show fewer procedural complications associated with the procedure in comparison to
the femoral access route. A mortality benefit has even been proven for patients with ACS and
ST segment elevation myocardial infarction (30) (31).

The radial artery's anatomy i.e., being superficial with a small caliber, simplifies hemostasis
allowing for early patient ambulation. It is therefore appropriate for patients who cannot
withstand extended bed rest, are on anticoagulation, or are receiving PCI in a day care setting.
Over the last decade, it has been noted that the Trans-femoral access has remained the choice
of access for large bore access greater than 6Fr during a transcatheter aortic valve intervention.
During a procedure, an unfavorable radial access results to a cross over to the femoral access
(26) (32) . It’s ease of access and dual blood supply lessen the chances of limb ischemia as well
.

Instances whereby two arterial accesses are involved include management of coronary chronic
total occlusions; a hybrid algorithm approach which has a high PCI success rate and relatively
low procedural complications is applied. In this hybrid algorithm, two entry sites are used for
catheter insertion (trans-radial and trans-femoral) or both trans-femoral and the blockage
targeted from the front and back (antegrade and retrograde) allowing a switch from one
technique to another during the procedure in case of failure of the previous one (33).

Other instances whereby two arterial access sites are used include implantation of intra-aortic
balloon pump and use of extracorporeal membrane oxygenation in hemodynamically unstable
patients undergoing emergency coronary angiography and PCI. For ergonomic purposes, this
arterial access method has gained popularity in the last decade. Since the radial artery is
shallow, bleeding is easily regulated by compression. There are no large nerves or veins along
the radial artery (anatomically). Nerve and vascular complications are significantly reduced as
a result of this. Other benefits of arterial access include reduced bleeding complications and
reduced hospital costs as there is early ambulation after the procedure (34) (35) (36).

There exists a learning curve for the practice of trans-radial access approach and a randomized
control trial done indicated it to be steeper but shorter in comparison to the Trans-femoral

access approach i.e. 20-30 cases for trans-radial access whereas the Trans-femoral access was



41-50 cases (37) and once the skill was acquired, the procedure time for a trans-radial access
was significantly shorter with fewer catheter exchanges (37).

A PCI registry evaluation in the United States of America from 2009 to 2019 found that as
operator familiarity with trans-radial access improved, higher risk patients and more difficult
cases were chosen for the trans-radial access intervention, procedural success rates remained
high, with a threshold for overcoming the learning curve of about 30-40 cases (38) and a related
study done in Canada found that new radial operators need to perform at least 50 trans-radial
interventional procedures to achieve similar procedural outcomes as experienced radial

performers (38).
2.4 Trans-radial Arterial Access Procedure

Cardiac catheterization is performed after a patient has received an intravenous conscious
sedation. In suspected acute coronary syndrome, a patient is pretreated with aspirin (39) and if
the procedure is likely to proceed to a PCl an additional antiplatelet agent is started
(clopidogrel, prasugrel or ticagrelor) with loading dose and a maintenance dose administered
appropriately (prasugrel is avoided in patients with a prior stroke or a transient ischemic attack).
Warfarin is withheld 2-3 days prior to catheterization to limit access site bleeding.

During a trans-radial arterial access procedure, the patient is positioned supine, and arm
supported by a board. A contralateral venous access is obtained in anticipation of use if
resuscitation may be needed. The right femoral region is also prepared in high-risk cases to
facilitate a rapid transition to the femoral access as need arises, thus the operator needs to be
oriented in both arterial accesses. The left radial access is preferred and presents a proper basis
within which informed decisions could be made especially when the left internal mammary
artery graft needs to be imaged or when the right radial pulse is missing. The major benefit in
this context is that the operator is less likely to encounter an anatomic problem such as the
subclavian tortuosity (30).

Pre-procedural sedation is done, and studies have shown that fentanyl and midazolam use
reduce spasm and femoral crossover. Due to its muscular wall and various alpha-adrenergic
receptors, the radial artery is vulnerable to spasm. Although an Allen's test is conducted prior
to the operation to ensure sufficient patency of the ulnar-palmar arch, several studies have
identified no complications while using the trans-radial route in patients with irregular Allen's
tests. In the procedure, access is made possible 2cm proximal to the styloid process. The
anterior wall of vessel is punctured and guidewire inserted (40). A through and through



technique that involves a catheter over needle advancement through the anterior and posterior

wall of the vessel can also be used (41).
2.5 Trans-radial Access Complications

A procedural failure can occur due to radial artery spasm. Spasmolytic agents can be used after
sheath insertion. A meta-analysis done showed a combination of nitroglycerin and verapamil
as being the most effective. An attempt to minimize radiation exposure can be done initially by
advancing a guidewire and catheter up the arm without fluoroscopy. An angiogram will be
performed if resistance is felt, or a patient feels uncomfortable.

The anatomic variations of the radial artery can be a challenge. To prevent trauma or spasm,
some operators perform a reduced contrast volume arm angiogram. Use of ultrasound guidance
is less common though randomized trials indicate faster access and reduced cannulation
attempts when done under ultrasound guidance (25) (30). The subclavian tortuosity and a
retroesophageal right subclavian can interfere with the success rate of a trans-radial procedure
(39). The patient can be asked to take a deep breath in such a situation to make the angle of
advancement favorable. An arterial dissection can occur due to advancement of an oversized
sheath or catheter in a small caliber artery (26). Dissection is usually accompanied by intense
spasm and may necessitate change to an alternative access. Vessel perforation due to significant
arterial trauma can occur due to inadvertent advancement of a guidewire into a small side
branch or due to a radial anomaly. Of note is that patients with connective tissue disease and
serious Raynaud's disease are particularly vulnerable to ischemic complications (30). Patients
need to be monitored after the procedure for a forearm hematoma. A conservative management
can be done in early detection. On rare circumstances this can cause a compartment syndrome
that may further need a surgical intervention.

Radial artery is 2-3mm in diameter and generally larger in males than in females. This may be
a barrier to complex interventions requiring larger bore i.e., >6 F guiding catheter. A study
done using a 7F glide sheath (Terumo) showed a successful trans-radial access. Another 7F
sheath less guide catheter (Sheath less Eacath: Asahi Intec Japan) was successfully used in a
complex trans-radial procedure. Other modern guides include the “Railway System” that
allows a 7F guide to be used successfully. This proves that the radial access has also had
positive changes as the use of trans-radial access becomes rampantly used during cardiac
catheterization (26).

Radial artery closure is done using a compressive dressing or with a bracelet compression

device to give a continuous two-hour compression. Radial artery occlusion occurrence is

10



reported in approximately 5% of cases and to reduce this, the use of anticoagulants and patent
hemostasis is done (32) (42).

The ESC guidelines recommend a caseload of a minimum of 80 procedures in a year to
maintain a trans-radial approach skill level and be able to achieve better results. Past
researchers have identified a ten percent operator failure in the initial fifty cases, which
decreased significantly to between 3 and 4% after added 500 cases were performed (39).
Acute kidney injury has also been observed as a PCI complication and is associated with higher
morbidity and mortality. A trans-radial approach PCI is noted to have reduced vascular
complication and bleeding hence reduced acute kidney injury from hemodynamic instability
as a result of hemorrhagic complications. The risk of cholesterol embolization to the kidney is
also minimized by use of trans-radial PCI that avoids catheterization of descending aorta thus

reducing the risk of renal complication after PCI (25).
2.6 Ulnar Arterial Access

This is still a new method of arterial access in practice. It is considered a potential alternative
to trans-radial approach. A metanalysis has been done comparing the use of trans-radial and
trans ulnar access during coronary angiography and PCI procedures. Reports show that there
was no difference in access complications but arterial access cross-over was over- represented
with the trans ulnar arm (21)(33).

2.7 Post Procedure Care

Once the left heart catheterization procedure is completed, vascular access sheaths are
removed. Direct manual compression or vascular closure that immediately close the
arteriotomy site with a staple/clip, collagen plug, or sutures are used to achieve hemostasis (25)
(26). These devices reduce the length of supine bed rest improving patient satisfaction but have
not been shown to be superior to manual compression with respect to access site complications
(26) (27).

Cardiac catheterization is a day procedure and with a trans radial access, bed rest is needed for
only two hours. Overnight hospitalization may be needed for high-risk patients with significant
comorbidities, patients” complications occurring during the procedure or in patients who have
undergone a PCI. Patients who have received more than 2 Gy of radiation during the procedure
should be examined for signs of erythema, and if received more than 5 Gy clinical follow up

within one month to assess for skin injury is recommended.
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2.8 Contraindications for Cardiac Catheterization

Left heart catheterization has no known absolute contraindication although patient refusal
remains the major challenge. Relative contraindications include sepsis, acute pulmonary
edema, acute renal failure, decompensated heart failure, patients with history of anaphylactic
reaction to iodinated contrast agents, acute stroke, severe anemia, and having comorbidities
that significantly reduce lifespan, active gastrointestinal bleeding, chronic kidney disease with
creatinine values >2.5 mg/dl, extreme brady or tachyarrhythmia (9) (13).

2.9 Problem Statement

Cardiovascular disease is a growing epidemic in Kenya due to the increasing prevalence of risk
factors like dyslipidemia, hypertension and diabetes mellitus (44). In Kenya, approximately
25% of hospital admissions and 13 % of deaths are attributed to cardiovascular diseases (19).
Cardiac catheterization being both a diagnostic and interventional management procedure, if
timely accessed, can improve cardiovascular disease outcomes among patients with
cardiovascular disease who have indications for cardiac catheterization.

The vascular access routes used during cardiac catheterization have associated risks and
complications that need to be evaluated and documented among our population. Over the years,
trans-radial arterial access route has gained fame and become a preferred route of access (46)
(47). The trans-radial arterial access is associated with less vascular complications markedly
reducing patients’ length of stay in hospital despite the fact that it has a prolonged fluoroscopic
time, leading to more radiation time exposure in comparison to the femoral access route (22)
(31) (47).

There have been major variations concerning the vascular approaches that are being used. The
European Society of cardiology (ESC) presented new guidelines in 2015 aimed at providing a
clear approach in the management of ACS (the trans-radial arterial access route as the preferred
method of access, a class A indication). In addition, the 2011 American College of Cardiology,
Society of Cardiovascular Angiography (SCA) as well as American Heart Association
presented essential guidelines which focus on use of trans-radial arterial access in percutaneous
coronary intervention (43) (48).

The 2018 scientific statement of the America Heart Association recommends the trans-radial
access in the invasive management of patients with Acute Coronary Syndrome. The trans-radial
access has also been found to be effective in the aged population i.e., above 85 years or older,

obese patients, females and in patients at substantial risk of bleeding complications. The
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European Society of Cardiology endorses a minimum of eighty procedures annually to
maintain optimum operator skill level (48).

With increasing usage of trans-radial access route, there is need to describe and document the
vascular access methods in practice and evolution of the practice in Kenya. The SCA has issued
recommendations for best trans-radial intervention practices. Similar guidelines relevant to the
Kenyan scenario need to be established. Therefore, this study documented the vascular access
methods for left heart catheterization from the year 2015-2020, compared the use of the two
methods (trans-radial arterial access and Trans-femoral arterial access), and determined their
associated risks and their associated length of hospital stay.

The evolving trend in the use of these vascular access methods with the adoption of the trans-
radial access was also described. This study opted to use two hospital models: Kenyatta
National Hospital (KNH; a public referral hospital) and Karen Hospital (a private hospital).

2.10 Justification

Data from several studies across the world have pointed out that there has been a marked shift
in the choice of vascular access for left heart catheterization: pointing out an evolution from
the classical trans-femoral method approach to trans-radial vascular approach. This preference
has been attributed to the less complications associated with trans-radial arterial access in
comparison to the Trans-femoral arterial access approach. Trans-radial arterial access approach
is a class I indication level of evidence A for ACS management according to the 2015 ESC
guidelines. The 2018 scientific statement of AHA recommends a default strategy of trans-radial
arterial access approach in the invasive management of patients with ACS.

To date, no study has documented the methods of vascular access for left heart catheterization
in the Kenyan health facilities. Likewise, the adoption of the trans-radial arterial access in the
local Kenyan set up is yet to be described. This study aims to fill this gap by describing the
vascular access methods for left heart catheterization in the Kenyan set-up by targeting two
health facilities as models: Kenyatta National and Karen Hospitals. The evolution of vascular
access methods for left heart catheterization among patients undergoing the procedure during
the period of 2015-2020 in these two health facilities was described with the notion to provide

the best practices to adopt for trans-radial arterial access in the local Kenyan set up.
2.11 Research Question

What are the vascular access methods and their evolution over time for left heart catheterization

at the Kenyatta National and Karen Hospitals?
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2.12 Broad Objective

To determine the vascular access methods and their pattern of evolution of use over time, for
left heart catheterization at the Kenyatta National and Karen Hospitals cardiac catheterization
laboratories during the period of January 2015 to December 2020.

2.13 Specific Objectives

2.13.1 Primary Objectives

i. To determine the proportion of trans-radial versus trans-femoral arterial access
methods among patients undergoing left heart catheterization.

Ii. To determine the pattern of evolution over time of vascular access methods among
patients undergoing left heart catheterization at the Kenyatta National and Karen
Hospitals cardiac catheterization laboratories during the period of January 2015 to
December 2020.

2.13.2 Secondary Objectives

i. To compare the complications associated with trans-radial versus trans-femoral
arterial access methods.
ii. To compare the length of hospital, stay by radial versus femoral arterial access

method.
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3.0 CHAPTER THREE: STUDY DESIGN AND METHODOLOGY

3.1 Study Design

This was a retrospective study. A comprehensive review of files of patients who underwent left

heart catheterization procedure between January 2015 to December 2020 was done.
3.2 Study Sites

This study was done in Kenyatta National Hospital and Karen Hospital, in Nairobi County,
Kenya. The KNH is a public referral hospital while Karen is a private facility. Targeting these
two facilities provided a broad spectrum between the public and private health facilities, and
the data collected should be generalizable across most health facilities conducting the
procedure. The patient’s charts were accessed from the cardiac catheterization laboratory

registers in the two hospitals.
3.3 Study Population

Adult patients who underwent left heart catheterization procedure between January 2015 to
December 2020 and having records at KNH records department and Karen Hospital records

department.
3.4 Inclusion Criteria

Patients aged 18 years and above who underwent left heart catheterization procedure and have

records at the KNH and Karen hospital cardiac catheterization laboratory register.
3.5 Exclusion Criteria

Left heart catheterization procedures done without a well-documented file number / incomplete
file numbers recorded in the cardiac catheterization laboratory register were not used for data

collection.
3.6 Sample Size Determination

The aim of this study was to evaluate the vascular access methods used in left heart
catheterization over a 6-year period.
The sample size was calculated using Fisher’s formula (49).
_Z*xP(1-P)
= =
Where,

n = Desired sample size
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Z =value from standard normal distribution corresponding to desired confidence level (Z=1.96
for 95% CI)
P = expected true proportion. A study done by Santo et al-2014 (37) to assess the trends in
arterial access found that 61.5% of procedures done were via the transfemoral arterial access).
d = desired precision (0.05)

1.96%x 0.615(1 — 0.615)
= = 364

0.052
Records from 2015 to 2020 for Kenyatta National Hospital indicate that a total of 665

procedures were done, while those of Karen Hospital indicate that a total of 1,612 procedures

n

were done which gives a total of 2,277 procedures. Therefore, the number of files retrieved for
each hospital was:
Table 1: Number of Files retrieved from each Hospital

Karen Hospital
1612 /2277 x 364 = 258

Kenyatta National Hospital
665 / 2277 x 364 = 106

The proportion of files retrieved for each year was calculated, and is as shown:

Table 2: The proportion of files retrieved for each year

KNH Karen

Year Number of | Percentof | Sample | Number of | Percentof | Sample

procedures total size* procedures total size*

procedures procedures

2015 120 18.0% 19 98 6.1% 16
2016 96 14.4% 15 128 7.9% 20
2017 68 10.2% 11 275 17.1% 44
2018 132 19.8% 21 371 23.0% 59
2019 148 22.3% 24 405 25.1% 65
2020 101 15.2% 16 335 20.8% 54
Total 665 100.0 106 1612 100.0 258

*Sample size = Number of procedures x Percent of total procedures
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3.7 Study Procedure and Methods

3.7.1 Sampling Procedure

Files of patients who underwent left heart catheterization in KNH and Karen Hospitals in the
period between January 2015 to December 2020 were listed from admission registers from the
cardiac catheterization laboratory. This formed the sampling frame. The selected files numbers
were listed and handed over to the health information team to retrieve the files from the records
department. Files were then coded with unique identification numbers to maintain

confidentiality. Nursing cardex was sought for files with incomplete/ post procedural notes.
3.8 Data Collection Procedures

The retrieved files were reviewed by the investigator assisted by two trained research assistants
who were clinical officers who had a diploma in clinical medicine and trained on the use of the
data collection tools. The relevant information was abstracted from the files and entered into
the structured data collection tool.

The tool was used to collect data on the socio-demographic characteristics, risk factors
associated with cardiovascular disease, indication for the cardiac catheterization procedure and
the complications associated with the procedure as of their last review in the hospital (at two
weeks hospital review after the procedure). The investigator continuously reviewed the filled
data collection tools to ensure completeness and accuracy. The files were re-checked for

completeness and clarity of information before data collection process was completed.
3.9 Study Variables

The investigator documented the date when procedure was done, age, gender, risk factors for
cardiovascular disease, length of stay in hospital, vascular access methods used, drugs the
patient was taking before and after the procedure was also documented. In addition, the
resulting complications were documented and these included: anaphylactic shock, bleeding,
hematoma formation, pain/arterial spasm, acute kidney injury, acute arterial occlusion,
infection, myocardial infarction, stroke/transient ischemia, iatrogenic coronary dissection,
cardiac arrythmias, hypotension, cardiogenic shock, pericardial effusion/tamponade, bleeding

necessitating blood transfusion and death (whenever indicated).
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3.10 Data Management and Analysis

A study questionnaire with a unique 1D for each patient was used to capture the data from the
retrieved patient files. Data was then entered into Microsoft Excel. Data verification was done
prior to flagging any erroneous entries and corrected appropriately. Data cleaning (entailing
correcting for duplicates, missing data and inconsistencies), data coding and statistical analysis
was done using SPSS (Version 23.0).

Demographic characteristics and clinical profiles of the patients were analysed and presented
as frequencies and percentages, and a chi-square test of homogeneity was used to determine
differences in the demographic characteristics of the patients and the facilities, clinical
examination profiles of the patients and the facilities, procedures done on the patients with the
facilities, and vascular access methods with the facilities. Statistical significance was

considered where the p-value < 0.05.
3.11 Study Administration and Quality Assurance

The principal investigator ensured that proper data collection and recording was done. The
research assistant was guided by the principal investigator through the entire process. The
statistician and supervisors offered guidance to the principal investigator through the whole
procedure i.e., from the proposal development to the presentation, statistical analysis and

results presentation.
3.12 Ethical Considerations

The protocol document was first presented to the department of Internal Medicine-University
of Nairobi for approval. Secondly, ethical approval to conduct this study was sought from
Kenyatta National Hospital and University of Nairobi Ethics and Research Committee
(KNH/UON ERC). Approval from ERC was submitted to KNH research and programs
department and the Karen Hospital to seek clearance to conduct the study and access the
patients’ records. In addition, permission was sought from the health information department
to be allowed to access the unit and retrieve the files. Individual consent was not required
because this study relied on secondary data.

Confidentiality was upheld at all stages to ensure that the retrieved files and the information
collected were not accessible to unauthorized personnel. Patients’ identifiers were used on the
data collection forms but a separate record was kept to link study numbers with patients
identifying information. The folders were password-protected, and it is only the principal

investigator who had access to the folders.
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4.0 CHAPTER FOUR: RESULTS

The recruitment of the patients was as shown in Figure 1a and b respectively.

4.1 Recruitment Flow Chart

665 IP numbers retrieved from KNH-
cardiac catheterization laboratory registry
and handed to the records department in
KNH

106 files from KNH used for data
collection

Figure 1: Recruitment flow chart for KNH
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1612 IP numbers retrieved from KR
cardiac catheterization laboratory registry
and handed to the records department in KR

258files from KR used for data
collection

Figure 2:Recruitment flow chart for KR
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4.2 Demographic and Clinical Characteristics of Study Participants

The demographic characteristics of the patients show that most of the patients were in the age
group 50-59 years (31.6%). On gender, male patients were 237 (65.1%) and female were 127
(34.9%). Majority of the patients were either self-employed (29.9%) or employed (35.4%). The
Table 3 shows that there were statistical differences for age, gender, and occupation between

the two facilities.

Table 3:Demographic characteristics of patients enrolled in the study

KNH, Karen, (n=258) Total,

(n=106) (n=364)
Characteristic
Age group, n (%)
<30 7 (6.6%) 1 (0.4%) 8 (2.2%)
30-39 2 (1.9%) 18 (7.0%) 20 (5.5%)
40 - 49 12 (11.3%) 41 (15.9%) 53 (14.6%)
50-59 23 (21.7%) 92 (35.7%) 115 (31.6%)
60 - 69 32 (30.2%) 53 (20.5%) 85 (23.4%)
=70 30 (28.3%) 53 (20.5%) 83 (22.8%)

Gender, n (%)

Male 59 (55.7) 178 (69) 237 (65.1)
Female 47 (44.3) 80 (31) 127 (34.9)
Occupation, n(%)

Employed 11 (10.4) 118 (45.7) 129 (35.4)
Self-employed 32 (30.2) 77 (29.8) 109 (29.9)
Unemployed 34 (32.1) 19 (7.4) 53 (14.6)
Retired 7 (6.6) 30 (11.6) 37 (10.2)
Not indicated 22 (20.8) 14 (5.4) 36 (9.9)
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The clinical profile of the patients shows that 280 (76.9%) of the patients were hypertensive,
118 (32.4%) had diabetes mellitus, 43 (11.8%) had dyslipidaemia, and only 3 (0.8%) had CHD.
There were statistical differences between the two facilities for all the patient clinical
examination profiles (Table 4).

Table 4: Clinical diagnosis of the patients’ enrolled in the study

KNH, Karen, (n=258) Total, p-value
(n=106) (n=364)

Hypertension, 94 (88.7) 186 (72.1) 280 (76.9) 0.001
n(%)

Diabetes, n (%) 46 (43.4) 72 (27.9) 118 (32.4) 0.004
Dyslipidemia, n 5(4.7) 38 (14.7) 43 (11.8) 0.007
(%)

CHD, n (%) 3(2.8) 0 (0) 3(0.8) 0.024

The patients had one or more of the indications for procedure, of which the top 3 indications
were stable coronary artery disease (CAD/ IHD) 57.7%, Acute coronary syndromes (24.5%)
and cardiomyopathy (8.5%).

Table 5:Indication for procedure of cardiac catheterization on the study patients

Indication Frequency Percent of patients (n=364)
Stable CAD/ IHD 210 57.7%
ACS 89 24.5%
Cardiomyopathy 31 8.5%
Positive EST 18 4.9%
Heart failure 5 1.4%
Others 47 12.9%
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Table 6:ACS by subtype in the study patients undergoing cardiac catheterization

ACS Frequency Percent of patients (n=364)
STEMI 71 19.5%
NSTEMI 18 4.9%

A further detailed look at the acute coronary syndromes indicated that 19.5 % of the ACS’ were
ST elevation myocardial infarction while 4.9 % were non-ST elevation myocardial infarction.
Other indications for the procedures included 10 patients with a diagnosis of arrhythmias, 7
patients with LBBB, 5 patients each for syncope, and complains of severe dyspnoea, 3 patients
with aortic stenosis undergoing an evaluation prior to repair, 3 patients each for a pre-operative
cardiac evaluation, and ASD, 2 patients each for evaluation post cardiac arrest, palpitations,
ventricular tachycardia, and PAH, 1 patient each for AV canal defect, CCF in pregnancy,

complete heart block, evaluation pre mitral valve repair, and Takayasu s disease.

A Coronary angiogram was the most common procedure done (79.1%), followed by coronary
angiogram with PCI (20.4%).

Table 7:Procedure Done

Procedure, n (%) KNH, (n=106) Karen, (n=258) Total, (n=364)
Coronary angiogram 80 (75.5) 208 (80.6) 288 (79.1)
Coronary angiogram + PCI 25 (23.6) 49 (19.0) 74 (20.4)
Balloon Mitral valvuloplasty 1(0.99) 0 (0.0) 1(0.3)

4.3 Arterial Access Method

Majority of the vascular arterial access was via the common femoral artery (62.1%), followed
by the radial artery (32.7%), and combined (5.2%). There were statistical differences between
the 2 facilities for the arterial access methods with the use of the common femoral artery being
higher in KNH and the use of the radial artery being higher in KR.
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Table 8 :VVascular access method for cardiac catheterization at KNH and KR

Access Common femoral Radial Combine p-value
artery artery d

KNH, (n=106) 79 (74.5%) 26 (24.5%) 1(0.9%) 0.002

Karen, (n=258) 147 (57.0%) 93 (36.0%) 18 (7.0%)

Total, (n=364) 226 (62.1%) 119 (32.7%) 19 (5.2%)

Table 9a: Method of vascular access in ACS

ACS Common Radial artery Combined Total p-value

femoral artery

STEMI 47 (66.2%) 18 (25.4%) 6 (8.5%) 71 0.918
NSTEMI 12 (66.7%) 4 (22.2%) 2 (11.1%) 18

For patients with STEMI, the use of the transfemoral access was at 66.2% while access via the
trans radial route was at 25.4%; for the NSTEMI the use of the transfemoral access was at
66.7% while the use of the trans radial access was at 22.2%. There were no statistical
differences between STEMI and NSTEMI for the methods of arterial access.

Table 9b: ACS and vascular access used in KNH and KR hospitals’

ACS Common Radial artery Combined  Total
femoral artery

STEMI

KNH 4 3 1 8

KAREN 43 15 5 63

NSTEMI

KNH 1 0 0 1

KAREN 11 4 2 17

The common femoral artery was the most common method of vascular access for
ACS’ in both hospitals.
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4.4 Evolution of Choices of Arterial Access in The Study Population

The common femoral arterial access has been the method of vascular access for KNH as from
2015 to 2019 with a decline in 2020, while the same period saw the radial artery increasing.

For Karen hospital both the common femoral and radial artery was increasing on a yearly basis.

45
40
35
30
25

39
36
33
19 21 21 19 =
20 - 18
16 16
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15 1T 12 12
10 . 7
3 3
5 2 101 1 1
O -
2015 2016 2017 2018 2019 2020 2015 2016 2017 2018 2019 2020

KNH KAREN

B Common femoral artery Radial artery Combined

Figure 3:Evolution of vascular access methods over the years for cardiac catheterization
at KNH and KR

The trend for KNH shows that the common femoral artery was the mode used for vascular
access from 2015 to 2018, and as from 2019 there was a balance of 50.0% each for common
femoral artery and radial artery, while in 2020 the radial artery was the most used at 87.4%.

For Karen hospital, of the 16 randomly selected files in 2015, all were common femoral artery.
There is variability in the method of vascular access in the following years. In 2016 the most
popular method of access was common femoral (80.0%), while in 2017 the common femoral
and radial artery methods were used at 47.7% and 38.7% respectively. In 2018, the proportion
of use of common femoral artery was double that of radial (66.1% vs. 32.2%), and this reduced
in the following year, 2019, where the proportion of common femoral artery was almost half
of the radial artery accesses (33.8% vs. 55.4%). In 2020, the proportion of the common femoral

artery access was almost twice that of radial access (61.1% vs. 33.3%).
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4.5 Complications and Method of Vascular Access

There were 24 (10.6%) complications documented among the common femoral artery method

of access while among the radial artery access method there were 7 (5.9%) documented

complications, and lastly among the combined modes of access there were 8 (42.1%) cases of

complications (Figure 4).

Frequency
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m Complications  ®No complications

Figure 4:Complications and method of vascular access for cardiac catheterization in the

study patients
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There were 39 (10.7%) of the total patients who experienced one or more of the complications
(Table 10), where of the 39 patients, 19 (48.7%) of them having severe pain as an associated
complication and 7 (17.9%) having documented spasms. For this study, procedures done with
cross overs from either a transfemoral or a trans radial access were categorized as having had

a combined arterial access.

Table 10:Complications associated with each vascular access method in the study
patients

Complication Common Radial Combined Proportion
femoral artery of patients
artery (n=39)
(n) (n) (n)
Severe pain 12 2 5 48.7%
Arterial spasm 3 2 2 17.9%
Hematoma formation 3 1 1 12.8%
Bleeding 3 1 0 10.3%
Hypotension 3 1 0 10.3%
Infection 3 1 0 10.3%
Acute kidney injury 3 0 0 7.7%
Ecchymosis 2 1 0 7.7%
Blood transfusion after procedure 0 0 2 5.1%
Cardiac arrythmias/Ventricular 0 1 0 2.6%
Tachycardia
Dyspnea 1 0 0 2.6%
Vomiting 1 0 0 2.6%
Cardiogenic shock 0 0 1 2.6%
Hypovolemic shock 0 0 1 2.6%
Arrythmia/Bradycardia 0 1 0 2.6%
Hemoptysis 1 0 0 2.6%

The 39 patients that experienced one or more of the complications, 24 of them had the common

femoral artery as their form of vascular access (Table 11).
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Table 11:Complication and method of vascular access

Common femoral Radial p-value
artery (n=226) artery
(n=129)
Yes, n (%) 24 (10.6%) 7 (5.9%) 0.144

There was no statistically significant difference (using the Pearson Chi-square test) in the

proportions of patients who developed complications from the two methods of vascular access.

Table 12:Complication and method of vascular access including the combined access

Complications
Common femoral Radial Combined p-value
artery artery
Yes, n (%) 24 (10.6%) 7 (5.9%) 8 (42.1%) <0.001
No, n (%) 202 (89.4%) 112 (94.1%) 11(57.9%)

Incorporating the patients who had had a combined arterial access during the cardiac
catheterization procedure, we noted that there was a statistically significant difference in the
proportions for complications of the methods of vascular access, where the combined method
had the highest proportion of complications, and not comparable with the proportions of the

other two methods of vascular access.
4.6 Length of Hospital Stay

Most patients in the study (50.3%) either stayed for a day or were discharged the same day
followed by those who (32.1%) stayed between 2-5 days.
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Table 13:Arterial access and length of hospital stay in days

Length Common femoral Radial Combined Total, n (%)
of stay artery artery

(days)

0-1 106 (46.9%) 73 (61.3%) 4(21.1%) 183(50.3%)
2-5 79 (35.0%) 30 (25.2%) 8(42.1%) 117 (32.1%)
6-10 26 (11.5%) 11 (9.2%) 6(31.6%) 43 (11.8%)
>10 15 (6.6%) 5 (4.2%) 1 (5.3%) 21 (5.8%)
Total 226 119 19 364

ANOVA (Analysis of Variance) test was performed to determine if there were statistical
differences for the length of stay (in days) in the three methods of vascular access. There were

no statistical differences (Table 14).

Table 14:Analysis of variance for the length of stay in the three methods of vascular
access

Sum of df Mean F p-value
squares square
Between Groups 80.1 2 40.0 2.32 0.100
Within Group 6230.7 361 17.3
Total 6310.8

Results of Table 15 indicate that the largest mean number of days at the hospital was observed
with the combined method of vascular access (4.6 days), followed by combined femoral (3.5

days), and lastly by radial artery (2.8 days).
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Table 15:Mean length of hospital stay in days for the three methods of vascular access
for cardiac catheterization in the study patients.

Access n Mean (SD)
Common femoral artery 226 3.5 (4.5)
Radial artery 119 2.8(3.5)
Combined 19 4.6 (3.9)
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5.0 CHAPTER FIVE: DISCUSSION, CONCLUSION &
RECOMMENDATIONS

5.1 Discussion

In this retrospective audit, a total of 364 files (106 files from KNH and 258 files from Karen
hospital) were reviewed. Cardiac catheterization is an important part of diagnosis and
management of cardiovascular diseases (that warrant it) and is one of the most widely
performed procedures. Our study was set out to document the vascular access methods used
for left heart catheterization at the KNH and Karen Hospitals. We also looked at the adoption
of the trans radial access method due to the fact that the 2015 ESC guidelines for the
management of ACS that actually recommend ‘a radial first strategy’ and has been described
as a ‘class 1 indication level of evidence A’ for ACS management during cardiac
catheterization.

While most of the western world data indicate increased ages (50) (3) for patients undergoing
cardiac catheterization, in our study the age range of most patients undergoing the procedure
was 50-59 years with males constituting a majority of the patients at 65.1%. In a retrospective
study done by Jean Claude Ambassa et al (51) to analyse the results of heart catheterization in
the cardiac centre Shisong, Kumbo in Cameroon from December 2010 till December 2017 it
was also noted that the mean age of patients undergoing the procedure was 52.6 +/- 12.9 years
with a majority being the male gender (51) (52). A retrospective study (1996-2001 done by
Kamotho, Ogola et al (3) in Kenya at the Nairobi hospital on coronary angiography also found
majority of the patients had a mean age of 54.4 years with a predominantly a male population.
This can be attributed to the fact that most male patients have more cardiovascular risk factors
including smoking than their female counterparts.

In Kenya, we presumed that most working class are of the male gender and this may also
contribute to better and faster access to a health provider and awareness of cardiovascular risk
factors. The slightly lower age in comparison to the west was hypothesized that Africa (Kenya
included) mostly has a youthful-middle age population while the west has a good number of
the aged population as well. In terms of age distribution and employment, we noted a
statistically significant difference between patients in KNH and KR hospital, and this can be
due to the fact that most employed people may easily access the private hospital than the
unemployed who would prefer a public hospital as it is economically affordable.

In our study most of the patients undergoing cardiac catheterization procedures had

hypertension at 76.9% followed by diabetes mellitus at 32.4%. Studies done on heart
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catheterization also do indicate that majority of patients undergoing this procedure have
established risk factors for cardiovascular disease with a majority of the patients being
hypertensive (53) (3). Hypertension has been noted to be a leading risk factor for coronary
artery disease, more so when involved with an end organ target (3)(52). Prevalence of
hypertension as a risk factor for cardiovascular disease is also high among our Kenyan
population (3) and this could explain why a majority of the patients in the study were found to
have hypertension.

The commonest indication for the procedure was coronary artery disease at 57.7%, acute
coronary syndromes (24.5%) and cardiomyopathy (8.5%). Coronary angiography was the
commonest procedure done for 79.1 % of the study patients while coronary angiography with
PCI was at 20.4%. This is in comparison to a study done on coronary angiography by Kamotho
et al (3) which also noted that stable angina was the leading indication for coronary
angiography at 38.5%, myocardial infarction at 15.4 % and unstable angina at 3.8 %.

The arterial access used for a majority of the procedures done was via the transfemoral route
(62.1%) while trans radial route was used at 32.7%. For this study, procedures done with cross
overs from either a transfemoral or a trans radial access were categorized as having had a
combined arterial access; for 5.2% of the study patients. While we appreciated the progressive
adoption of the trans radial approach (though slow), our use of the trans radial access was lower
in comparison to the global data. It is now well agreed globally that the radial first strategy is
standard practice (56).

A retrospective study done by Tewari, Satyendra et al (54) from 2004-2011 at North Indian
Cardiology centre in India found the use of trans radial arterial access to be at 44.35% while a
systematic review and meta-analysis study done by Pietro Di Santo et al (55) looking at 14
randomized control studies published at inception till January 2020 in the MEDLINE,
Cochrane Central Register of controlled trials found that up to 49.6 % of patients had their PCI
done via the trans radial approach. The trans radial has become a default arterial approach site
for PCI in Europe, Asia and the USA (56).

Contrast to our study where the use of the transfemoral access was at 62.1 %, a study done in
the USA in 2016 by Abdulla, Damluji et al (57) on transfemoral approach for coronary
angiography and intervention (using a study survey tool administered to operators) with an aim
to examine the current practice and use of transfemoral artery approach found that, of the 987
operators, only 18% identified themselves solely as femoralists, 38% as radialists while 42 %
as both (57). Another nationwide study by Khalid Changal et al (56) in the USA in 2020 to

assess the current training preference, expertise, and comfort with transfemoral and transradial
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among cardiovascular training fellows found that up to 95 % of trainees chose trans radial as
their default arterial access and the reasons cited by the trainees included patient satisfaction,
low complications and the training centres ‘radial first’ policy.

Contrast to our study where we found more of transfemoral access procedures, we
hypothesized this could be related to level of operators training and comfort in use of the trans
radial method. In our study again we noted that a number of cross overs were from transradial
to transfemoral access and documented reasons were severe pains at site of puncture inducing
spasms and then hindering catheter advancement or simply difficulty in engaging the
coronaries and this warranted a change over to the transfemoral access which was then
successful. Of course, there was a documented attempt of conservative management with
additional dose of dormicum, fentanyl or nitroglycerin which worked in some instances but in
some procedures did not fully work and required a cross over to the transfemoral arterial access.
Similarly, it has been noted that transfemoral access method is still a preferred method for
cardiac catheterization even with the increasing uptake of the trans radial access and this could
be attributed to the user preference (53) (58) and experience or need for use of large bore
catheters during the procedure. Again, the transfemoral access still remains the preferred
method of access choice during cross over procedures (59) when complete total occlusions of
vessels are noted during the interventional procedures. To note is that the distribution of
participants who underwent transfemoral access and trans radial arterial access procedures
differed significantly between Kenyatta National Hospital and Karen Hospital; the use of
transfemoral access was higher at KNH while the use of trans-radial access was higher at KR.
Thus, this study hypothesizes that the increased adoption of trans radial access by private
hospitals may be in an attempt to comply with the radial-first strategy as per the ESC cardiac
catheterizations guidelines (47) and with the rest of the world at large. Similarly, a study done
on evolution of arterial access for cardiac catheterization by Ziakis et al (60) to reveal volumes
and trends in interventions performed on trans-radial access in Northern Greece in the selected
years of 2004, 2009 and 2013 indicated that it was at 0% in 2004 to approximately 40% in
2013; the adoption being higher in private hospitals as compared to the public hospitals’ cardiac
catheterization laboratories.

Over time, we noted an increase in the utilization of cardiac catheterization laboratory services
in these two hospitals (KNH and KR) from the years 2017 to 2020 as demonstrated by
increasing number of patients’ undergoing left heart catheterization over the mentioned years.
A retrospective review done in Uganda by Joselyn Rwebembera et al (53) at the Uganda Heart
institute between the period of February 2012-December 2019 also noted an increasing trend
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in the utilization of cardiac catheterization laboratory over their study period. This could be
attributed to industrialization and change in lifestyle in our population including eating habits
that then predispose to the cardiovascular risk factors.

In terms of the arterial access use and evolution over time, the uptake in use of the trans radial
access has demonstrated a slow but progressive uptake in both KNH and KR hospitals, the
uptake noted to be higher in KR. Data from several studies indicate a rise in the use of the trans
radial arterial access over time. A study done by Santo et al (45) found a rise in the use of trans
radial access from 0.2% to 37.2 % over their study period time. Similarly, in our study we noted
an increase in use of trans radial arterial access over our 6-year study duration. This again we
attributed to the fact that operators may be doing this in an attempt to comply with the ‘radial
first strategy’ as per the ESC guidelines and in keeping with the global trend. Though the
decline in 2020 on the number of the procedures done could be related to the fact that there
was an overall decline in the number of procedures done for that particular year likely attributed
to the effects of the covid 19 pandemic.

In our study, very few patients experienced post procedural related complications. There were
39 (10.7%) of the total patients who experienced one or more of the complications where of
the 39 patients that experienced one or more of the complications, 24 of them had the common
femoral artery as their form of vascular access. This proves the generally known fact that
cardiac catheterization is a safe and sterile procedure (20). Severe pain at puncture site were
the commonest complications noted to the point that stronger analgesics including morphine,
pethidine or tramadol had to be given to these patients and a re-assessment of the puncture site
done. Bleeding and hematoma formation at puncture site occurred in 3 of the patients who had
had a transfemoral access and this necessitated change of dressing in order to apply adequate
pressure and stop the bleeding.

In some instances, we noted that the documentation of integrillin infusion or the low molecular
weight heparin was put on hold till resolution of the bleeding complication. Three patients who
had a cross over to the transfemoral access had a documented severe chest pain due to a noted
coronary spasm upon catheter engagement into the coronaries making it difficult for catheter
advancement. 2 patients had a documented cardiac arrest and were successfully reversed and
transferred to the intensive care unit. Of note again is that a majority of the patients with
complications were the ones who had undergone a procedure via the transfemoral route.
Some patients developed hypotension post-procedural and had to be transferred to the high
dependency unit for intravenous fluids and dobutamine administration. Three patients
developed infection within two to three days after the procedure and this was documented as
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hotness of body and chills and intravenous antibiotics were prescribed. A patient developed
chills and vomiting during the procedure that resolved after administration of intravenous
hydrocortisone and this we attributed could be an allergic reaction to administered contrast
during the procure. A prospective study done by Baskaran et al (61) on complications of cardiac
catheterization at the Montreal heart institute in Canada between April 1996 and March 1998
found complications occurred in 8% of cardiac catheterization procedures done, with local
complications accounting for 2.5%. In their study, deaths occurred in 0.6 % of the study
participants.

Studies done also indicate that majority of the complications are noted among patients who
have had a common femoral arterial access (20). Deaths related to complications were not
documented in our study population again confirming that this is a rare complication
comparable to previous studies done (24) (31) (62).

Majority of the patients were either discharged on the same day or had a one-day hospital stay.
Again, conforming to the standard practice that cardiac catheterization is a safe procedure (63)
(64). We noted that some of the patients who had more than a day hospital stay had other
underlying comorbidities including chronic kidney disease and thus needed continuity of care
after the procedure. Two patients with stable chronic kidney disease needed haemodialysis
after the procedure due to an acute kidney injury, while two patients with normal kidney
functions prior to the procedure developed acute kidney injury after the procedure and this
automatically equated to prolonged hospital stay for stabilization. Three patients needed blood
transfusion after the procedure as they were noted to have low haemoglobin levels after the
bleeding complications and there was a delay in sourcing for blood for them with one of the
patients staying in the ward for up to 10 days waiting for a blood transfusion. We also noted
that some patients had come from far away counties and three other patients had come from
neighbouring countries and as such could not travel back to their referring facility/ home till
travel arrangements made in the following days. Three patients had to stay longer and wait for
a recommended CABG procedure.

For this particular study, patients who had a crossover from a trans radial access to a trans
femoral access or from a transfemoral to a trans radial access during the procedure were
categorized as having had a combined arterial access. This group of patients constituted a 5.2
%. A two-year prospective study done by Aldoori, J.S et al (59) on trans radial approach for
coronary angiography and PCI in the Slemani Cardiac hospital in Iraq (2015-2016) also found
a cross over from a trans radial to a transfemoral arterial access to be at 4.4%. We hypothesized

that the crossover to transfemoral approach could be attributed to tortuosity of the aorta and
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brachiocephalic trunk, radial artery spasm, puncture failure or due to a radial loop. Patients
who had a combined arterial access in our study were noted to have more complications as
compared to the others that had only had a one arterial access use. This we hypothesized that
it could be due to the fact that patients having a crossover have a prolonged exposure to the
radiocontrast material during the procedure or there’s exchange of more catheters during the
procedure hence theoretically having more related complications. Of note is that in our study,
we did not come a single file with a trans ulnar arterial access which is still a new arterial access
in practice. We theorize that it will be a method to be considered for cardiac catheterization in
the future as it has been shown to be safe and a potential alternative to the trans radial approach
(21) (33).

5.2 Conclusion

Cardiac catheterization is in use for both diagnostic and interventional purposes. Of the
procedures done 79.1 % were coronary angiograms while 20.4 % were coronary angiograms
with PCI. The vascular access routes in use for KNH and KR included the trans radial and trans
femoral routes, and as from 2016, there has been a progressive adoption and incorporation of
the trans-radial arterial access in practice. The complications profile was low. Finally, most of

the patients were discharged within the same day of the procedure or within a day.
5.3 Study Limitations

The study only incorporated files of patients from KNH and KR hospital. The study entirely
depended on documentation done by others and in some instances; all the relevant needed
information could miss. Files lacking useful information were excluded and replaced with other
files. Of note is that it was difficult to assess the post procedural related complications more so

of patients who were discharged on the same day after the procedure and got lost to follow up.
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5.4 Recommendations from the Study

Cardiac catheterization offers an invasive form of therapy for heart diseases. The vascular
access methods used during this ‘surgical’ procedure have had a progressive shift to the trans-
radial access which has been demonstrated to be associated with better outcome in terms of
complications and patients’ short hospital stay. The adoption of the trans-radial vascular access
in KNH and KR is ‘wanting’ especially its incorporation among patients with ACS; there is
need to have more procedures done via the trans-radial access especially among patients with
ACS and this is in keeping with the 2015 ESC guidelines. All included, we thereby recommend
the following,
a) Prospective audit studies to determine the vascular access methods for cardiac
catheterization and the associated complications with each method.
b) Study to determine the factors influencing the choice of vascular access approach and
associated barriers to the adoption of the trans radial arterial access.
c) Since trans-femoral access is still vital in left heart catheterization, techniques for
example, routine ultrasound guidance and adjunctive tools for femoral access should

be adopted to make it safer and reduce vascular complications.
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1218 CHAPTER OHE: INTROOUGCTICHN 1.1 Bsslground irfomation Globaly,
diseases of the

41are the lsading cause of marbidity and mortaitty. The cardowasouar system
Inciudes the

heart and ks wasuishure. Fathoiody arising e Includes endocandts, vavalar hear deease (artsng fom
ST heart disease) and conducton abnormalBes. Other diseases of T Conioyascular sysiem Incude:
s of T heart or disonders Of the Reart musces. (koo

ADCardiovacoulsr diceatac, A0 Inolude aorcnary arisry dicsace,
osrebrovacoular dic . Pariphieral artery dic and acrti
atherocolsroelc (1], Coronary arbery dicsscs

BOTCUNRS o0 up o

Iz0na third to o half of all caces of cardiovacoular dicaacs

() The mainsixy

Zimanagemisnt of CAD Ic masdioal therapy and rvaccularization.
Revacoularization oan be aohlewed via a Coronary artsry bypaes gt or viaa
[ATIUANSCUL pOFCnAry intsreention. Paripheral artsrisc foe the femaoral and
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radial prowide aooset to the ooronary arterss f0 p4rform diagnastio or
therapeutic or both procedurss

2. Cadac cafeerization ks an invasive procsdure Fal

2nvolves Incertion of fire bor tubac Indo the heart

for diagnaoshic andior for therapeutic Intsrventon. This | achieved by wsing a canmuia which is

Iinceried Indo a peripharal ardery or vein

. Daspite the avalabitty of Imaging Sachniques, cardiac cathaterzaon has remaned szsental in

Z5dlagnocic and managemsnt of ooronary arery dicsace

3} i4) and In evailaton of cardac hemodynamics (5). Two Gpes of i catheteexion exisk

Aaright heart oatredsration and laft haart cathetsrtzation

(B} The right heart catheterizafion uses 3 v=nous o Tow dectional cafebsr Tat 1S advancsd Inbe

Zright venirigle and fothe pulmonary artery. This enabies messuement of right
vantricLiar and

puimonary arery pressune eveds, Aconirast medum njecisd inko fe cafeter enables direct visualizaton of
right heart side, the candiac valves and biood drodagon, The

I2eft haart cathaterization Invohwes sdvancement of a cafeter into tha lefl

heart through an ariery in femoral negion, wist or albow. \With infection of a radio contrast medium, an
examination

7ol the left weniriols, aon, left cardiac vaives performance and

biood cnouiaton ks srabied (7). During cardiac catheterization, pressaes and onygen satuatons

33n the hisart chambers and great vecesic ans rescrded, defemmining

gradisnte, cardlso chunts, and the cewerity of pulmonary
hFpeRsncion. Soronary anghograpiy provides detils sboart the comnsny wemsis
anafomy abowing acoursbe diagnosts. of

coonary dzease (5], Inksrventional proosturess Inchude peroutaneous comeary Iniersention for oociaded
vezseis, vahuiopiasty and valvobomy procedures (85 (99 (90). Wemer Forssmann performed

35the frst human heart cathaterization In 1828, He Incerted a oatheder Into
hike. own hisart via a cutdown in hile left anisoubial veln

. Iri the folowing years, marssd deveinprients oocurmed n the Sesid of cardiac catheteration as sesn by
ason Sones |

I2n 18E8) uing A brachial arbery out down procedure o perfom tha

frot smiactve cororany anglogram. AddEoraly, In the 1550 e was

dewvelopment of prechapsd oatheismn 2 wel as the

Integration of the Seidinger annirsach (which Invives pEmutaneuEs Inseion
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2of & sathater Info a biood vescl) and tha femoral appmach becoming tha

prefemed routs IR Canlac catheterzation.

Zn 1888, Campeau Intmducsd the redlal ardery

approach: for camdiac cafederization (9 Candiae cafederizabion ofers inkerventional sirsiegles 2=
alb=matve method o surgical therapy for dfi=nent dsesses of the heart and 1t ks widedy known ot

41 peroart ¥ I linkad with graater

Z0clinioal outoomess In patients presendng with aouds ooronary S¥ndromes

(35 (1L Previous research b estabilshed the superionty of radal arery access in bzrme of biseding and
moralty thus oreating areed for 3 paradigm Shif In preferencs 1o the ansradal anenal S0ress Apnrmach
15} (7). Perouansous Commary Intersenidon Le., angiopiasty that i done durng eft hean cafeteroation
UmiicChs DO Lt CORnany VesEes s Improwving Deo0d Tiow and dacrease moraity I SCule coronary
SyMdTMmE patents. Angiopiasty b cumenty the prefermed method for management of myocardial insnson
(5} A shudy dorme by Hu L et &l on trans-adal

3wl tranc-femoral Intereention In 2T cegmand slevaticn myooandlsl
Infarction patiends.

from January 2009 o Decerber 2002 af nine aching hospitals nevesiard Fat rans-radal inkrvention in

1 BTEMI patisntc undisngoing primany pETUEanEcus Inssnsantion with dnug
sluting cientc wac accoalated with a kower rooence of 3008CC Cie hamatoma,
tasve month repeat vasodarization and

major afverse candovascular evens in comparison o the ransfemoral inferention (5], Lef feart
calhefesization also provides & plaiiom for Pemapeulc iInfensenbion of some candac maformations e.g.,
sepiyl defecis, vasoular sienosls and valniar defects [ 12]. Vasoular compllicalions: associaied with Gese
Inb=rveniional procedures a= nol snoommon,. The complications InChade Femainmas in groin shich oorr
befwesn S3 and 234 or refroperiioneal ranging from 0015 % o 042 %, peeudoansunysmes ranging from
0.5% tn 9%, arleriovenous fistiae betwesn 02% b around 2.1% | acube arerial oociusion less Ban 08 %,
Infections with less than 0.1% and cholesterol ambol which wes 008 % (11). Rardy, during l=ft heart
diagnosic catheterzzton, complications Such us myocardial Infandion, Sioke, 1 [ETogenic comnany
dissection o pencardal e*usiontamponade and death may ooour. Candac amythmias, cardiopenic and
SApEC SHOCK AN rane Causes. of In-hospital death afer et heart catheterzation (12}, A study done on
patients who had biced ranshusion and

1AUNGTPOINg PADULANSOWE SOronary Infsreenticn (PCI) fourd that patients

Wi had bioad ransfusion iregardiess of bieeding), wene af an

finoresced rick of In-hospitd based myosardls] infarotion (M1

Jand ofer condibions swch as stk and conpeste

Tahsart fallure syospt In patisnts with bissdng and

prepmosdural hemogobin values of less Fan 10g0d (141 Currendy, there exisiz no Kenyan data regarding
e vascular acress mefods. for =% et catheberization. As such, his shudy descrbed the vascular aoress
rmethios for ket heart catheberizaton at KMH and Earen Hospitals and assessed the svoluion of frends In
he practice of vasoulsr ariedsl scress mefhods over e years. i addiion, a comparison bewesn
complicafions associaied with rans-f=moral arierial access and rars-radal arierial access was pesformed In
these: b Fenyan facliies.

152 & CHAPTER TWOC: LITERATURE REVIEW 2.1

Cororary Amery Disease (Aheroecenss) IndusTaliztion Ras resulted In 3 crange of acivises 1o
seientany jobs: and this may expiain Te rsng raes of adovasodar dsease durng Te Bst decades (11
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The intake of Figh caiorie dats, physical Inacthy, consurption of

I2eaturated fabe and cugars have all been accoolabed with development of
athsrocolsrocic and other metabollo dicturbanass. for =rrpis matabolle
eyndroma, diabetsc melifuc and hypertenclon that are highly s2n In pacipls
with cardiovacoular

dizease (1), In the INTERHEART shudy (15), risk faciors amounting o nine: modfiatés accounied for

E780% of the ok with & frst mycoardisl Infarbion

+ abdominal obesty, diabetes melfus, rguiar sicohol Inbike,

15peyohosonlal faotons, sonsumption of fnafc and vegetabdes and phycloal
Inzcdivity

. I thie FRAINGHAM Heart Shudy (15), B0-00% of cororary hear dsmse

A5awenit cossurmed bn patientz with at leact one rick facdor. Hon modilabls rick
tacior

STior haart dicsacs inoluts family history of cardiovacoular dssase, 5= and

15or death from camlowsscuiar disease In 2 fircd degrees relative Bafore 66 years
of ag= In malec and BE years In females k ooncidersd an Independent ek
taotor

(15]. The prevaience of cardovascular dsesse

iEinorsaces chgnificantly with sach decade of IHe as weil The main si= of

afemsdemic diseass ks in Fe eplcandial coronary areriss. The funcionalty of Fe vasoular spdothellum Is
dsrupbed during atheresciemais. The funchions nomaly mcude; sustenance of an antthmmbotic surace,
conirol of vasouiar ione:

30and acntred of Inflammatory osll adhecion and diapsdsclc

Disnupling e fundions couses & hyperooapuiahie siafe and hypo fbrinoiysis. Loss or disnaption of the
endothelal funcion nesuls o abrommal behavior of Desod Ceds speciicaly monocyes, paiset and Te
actated vascular endothelium (177181 Thene s an inappropriste vessel consticon and kuminal thrombus
formation s part of the process, These changes Tl ooour Inciude subintimal colecion of faf as well az
snoth muscie celds, fhmobizsts snd nksredular msiny (pague formakion ). Furer, e ane s
segpmenil reductions In ross-secional anea of the wegsels such as the spicardal coronary iree: wiene Hhens
are majr aemodeic changes (atheresciarosls deveoping ot uneven ries n diferent segments of the
vegzein) A meducion in the diameter of the epicardial artery wil marsedy aTect fe peromance of Fe
myocardium (177 ASD% reduction In T vesse] dameter imits probabiity of incresse: of Diood Tow o mest
the: Imcreamead myncardial dermand A8 restor under nefucsd sness, an 50 percent neduction In damsier fas
a significant impact on comonary fow, nesuting In myocardial Echemia, The plague's cap, which ssparaies &
froem the béoodsinesm, s prone tonupture oF erosion. The acthation and agomgaton of pateiess, and the
actaton of the coaguiation caseade, resuls in e depoesion of fbrin sirands when the contenis of fe
formed pésgue ane exposed The palsiet scoumulste and fhon srands o 3 hombus, rEpeing
enythrocytes and reducing

30coranary biood flow, reuling in the clinloal mandectations of myccardial
Isohemila {15). The confinued ramowing of the
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=1and myooardlal lcohamils |= furfer asocmpandsd by devslopmesnt of
oollaieral veccalc. Whan

weldessioped, these vesseds play a furcamenisl role. They are essential in fee sustenanoe of myocandial
perfusion at rest. In Incressed demand states, the dishil resisbinee vessals diaée in order bo sustain
comnary biood fow In keaping with e progressiee siencsls in the prodmal spicardial artery. With reodal
dilatation of the resisianoe vessels, myocandal perfusion beoomes relant

4Zon the preccure In the coronary arisry dictal to the obeiruotion. The
resaiant edfeat of s leatemila

b= manifesizd dinkcally 25 angina or slecrocardographic changes as s=en by ST segrent dewiation, tat is
precipttated by Increasad ayygen demand by the myocandium during srertise or emotional stess (151
Patiants with ischamic feart dssass can present acutsty o nsidiously With Symploms over monihs 1o years.
Pratiants may hawe sypioms of 3 stabie dsease (here neiers 1o anging OCCUTing on exerion and eeed
by rest)

350 the abcenos of cardiomyooyts eorocic of unciabie angine

o mean

I5myooardial Icohemia at rect or wih minimal sxertion In the absenos of
nardicmy oayhe NBOTGEG

aswell. lschemic heart dissace can also present a5 ACE and hersby nefers i cardiomyocyie necrosis

chponeclshent with ssrts miyooardial lcohamils Chroric CAD may

lead o heart fallare and amythimias a5 well Commonty presenting with venticuliar tachoandia’ vt cular
firilation and kess commonty with suprventricular amydhmia for exampie atrial Sorliation. Sudden death
froem |scremic st disense has besn afirbuied o schemis induced ventriouisr aeyamhythmises, snd this
DCrwrs in patients having a severe disease affecting the = main cororary or severs disease with & singis
remaining vessel [T7H1 8K 150 2.2 Indicabions of Canfiac Caeterization The following are

sandioations for sardiao cafhetsdzation: 221 For

4dtyalsation and Traatment of Coronary Arsry Dicescs

. Dhring coronary anglograpiy, a radk contrast s injected through e cathelsr and ral Sme mages show
the diye 25 [t fiows thmugh the coronany arteres. Ooriuded vessels are Ten visuslzed and pamuneous
Intervenions can be done in oocuded vessals. 22 2 Vishulopsthies Pathology Inchudes

SSanrtio regqurgiation and cinocic, miral cisncoic snd regungiation, pumaonic
sbenocls and negurgiation, iricuspdd regurgiation and sienosic

. Carcia: catfeterization henshy apples depending on the severity of fhe dsease, for preopemtve
evalaion or in suspeched cases of comnary ariery disease (A2 1L Ladt heart catheterization ogether wilh
right heart cathebedzafion I also resourteiyl when there ane discrepancies betwsen clinical and nom-
Irvasive fndings (20021) and b faciitaie Interventional procedures as wed, 22,3 Assessment of Congenital
heart disaases This |5 done prior b correctve surpeny more S0 whan cinical Symplors: of non invasive
raging conducisd Indicabe presance of comNany atery dissase. Laft heart cafeterizadon IS also dons
when there is suspicon for congenital coronary abnormalities for Saiuation of PUlonany PRESsures,
vasCuiar resishnce caicuiaon, assessments of shunts and assessment of compis anaony. 224 Assess
Pericardial Diseases By assessing Fe hemodyramic findings during cardiac catheterizaiion, a distinction
befwesn constricthe pericamiitis and resiricive cardiomgopatiny can be made (12]. 2.2.5 Assessment of
Fyocardal Dissysas Mnjorty done [ e cinical Image of a patient wifh nown cardomyonathy has
cranged: or in faciitate npocandal opsy (7). 2.3 Vasouiyr aocess 2 3.1 Translemoml Arberial Arress The
Trans-feroral arberial access roubs ks considersd a classical method over ransradal approach since B can
be repeatedly puncioned) (22 | ks easlly paipaied and allows easy access. B i universaly acoepied dus i
s mxbensive ume, the woridfone sxperience and easy soessbdEy R also aliows for e use of wider sheabhs
and pfer equipeent. S The commionty SCCUTnG vascular compd calions associated with e Trans-temoral
approach include
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E0mnpecs cits blssding, formation of 2 hematoma, a miroparttonsal

biezd, aferiovenous fistuia and pseudoansarysm Somation. There may be need for biood ransfusion o
freat the biseding corpicaton. Retroparmonsal bisading (post procedurily), Fas 2 poor Drognas:s, and
binnd ransfusion aftes the opeabion Fas a poor prognosks as well; in o sevene cases resuliing in modality 220
(23], The vasoudlar bieading complcation ab the feroml aierial access she may result In increased rosbidiSy,

TTinoreaced length of hoopital ctay and

TTinorsasad rick of mortality In patesnts

meceiing active anticoaguiation and antipiabeiet fherapy. Ensuring an optimal sie for sheath Insetion
reduces oompdoations. Lage punchures. bedow the optimal she resuit inomons Diesding, peesadnansurys=T
and aeriovencus Nishis fomation. High punciures. above Fe optmal st incnease the risks for a3
metroperfioneal hemorrhage. Lsing

2a Meorccoopy-gulded metnod can reduds vasoular

probies. A MO unciune KE 3iso neduces complications: by alkowing for e piacement of & 4F sheath

3anid fsmicral cheath amglography to valdat: (ooaton Defors Rmaucng & langsr
cheath

.| DR Cul anatoTy,

Imortdd obecHy. or peripreral vacoular dicsacs

. 'O the pther hand, may make the procedures @iTicult. in this case, 3 ransradal access or diec
vizigsibrotion of e hpical femoral areny with an uitrssound oan e considersd) (24 (251 For femorsl
choesure, 3

EZmanual sompracsion or wee of 3 vacoular slocurs

devvice oan e used (23} 25). In the IBAR CLOSURE randomibzed

I5edinloal trial, Fe vacoular slocurs deyioss wers non infarior to manual

comore=sion In besme of vacoular acoecs cits compiicaions (bleeding) and
reducsd Hires 1o

achieving hermosiasts (27 Wille

Ia meta- analycic done by Fausio Elarcar ot al on

S5 randorized comirol tials found

cihat the woe of vacoulsr olccure deviost aas sccoolaied with 2 sgrifcanty
chorisr

J&fime bo hemosisls and thuc may chortsn reoowery ; however the wes of the
vazCuiar dosure devioes was sccoolabed with 2 sorewtal Inorsaced rick of
Infection, lowsr Bmib Icohamia arieral sienocis, devios snirapment bn the
artery and nesd of vasoular curgsry for arisnsl sompisations

(28 . A metanalysis of seven mndomized mmnimd rials done by Sshaln Sorenting = al fourd) Tt e s
reduced time oocanmulstion, reduced vasouisr complications (Le., acoess siie heraiora, major besdng,
retroperioneal hematoma and preudcansurysms] in pabenis undergoing ransferonl aocess procedures
ureder uitrasound guidanos versus standand ansferonl approach (25) (250, 2.3.2 Radial Arberial Aocsss
Trans-radial areral sccess i cumenty the recommended samdard routs for PCL Guldednes in ofher parts:
of the world indicals a paradigm shift in preference o e odal acress This s e b Be fact that
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randomized coniol studies done over the years, and spectically in the st decade, shiow fswer procedural
compdicaions associaisd with Fe procedure In comparison D e femorl acoess roule. A morailty benett
s e Ibesen proseen especially for peopie affecied by ACE and ST segment shewation myocandal
Iefarction (30 {311 The rvdial arbery's anatomy e, being supeicdal wih a small callber, simplfies
hemosisis aliowing for early patient ambutation. | Is then=fore appropriate

dor patiente wheo oannot wisand evtenced bed rect, ars on antiocaguiation, or
are recsiving PG In 2 day came cetting

. Cver the last decade, | has bean noted that the Trans-femoml access has remaned the choics of access
for large bore a00EST Qreater tan §Er duning A Tanscateter sortc wake inhensenton. Durng a procedure,

an unkworabie radal acoess resuls boa oross over o the femoral access (261 (32 . (s =ase of arcess and
dual blood supply leszen the chances of Imi lschemia as wel (7). insances whenhy feo arsrial aco=szes
are Involed Inciude:

Zamanaigemsnt of soronary ohronls fotal aooluslons; a

I3hybrid algorithen approach whiah hatc a high PCI cusoscs rats and relathesly
livws procedural somiplioations

Iz appled. In this hybrid slgorihm, o eniry shes ane usesd for catfeter insetion |

ISiranc-radial snd trans-femeoral) or both tars-femoml and the

Irocikage targeted from the: front and back (antsgrade and retrograde) alowing 3

I3gwitoh from one technigus to ancther during the progedure in oace of
tallure of the pravious one

(33). Oy Instances whemehy bavo arteril acoess Sites are wsed Incude Impiantation

S3of Infra-acets balloon pump and wee of axtraccrporsal membrans
oxygenation

Ini hermndynamically unsiahie patients underpoing smerpency tomnary angiography and PCL. For eponomic
purposes, this arberiasl access method has gained popular®y In Bhe st decayde. Since the radial arbery
shalow, bisading 1S sasly reguiaied

by oomipreccion. Thers ars no ke nervess or veing along the radlal arery

(anatomicaly). Nerve and vasoular complcatons e significantly reduced as & result of s, Ofer benefits
of arierial access inciude neduced bissding complications and reduced ospial costs as Sere s ey
ambuiation after fe procedure (34) (28) (36}, There exists a leaming curve for Be pracice of rans-radial
access approach and & randomized contred Tal done Indcated | o be Sesper but shorter In compartson to
e Trares-femoml access approach Le. 2030 cases for trans-radial acress sheness Be Trans-moral
acress was 4150 cames (37 and onoe e skl was acquined, Bre proosdurs Sme for a raes-radal acoess
was significanty shorter with fewer catheler suchanges (37 A PCI regisiny evakation In e Unlied Etates
of Amenica from 2009 o 2013 found that 25 operaionr familany Wit rans-radal acoess improved,

Zahigher rick patiente amd meons STCUL 0IEEE Were Chisen ior

e trans-radial access inkervention, procedursl sucress rabes remalned high, with a

Tthrachaold for oversoming the learning sures of

about 30-40 cases [35] and amedabsd study dome In Canads found that new radial cpemsyions need o paricmm
at st 50 rans-radlal Interventional procedues

Zoin aghieve cimilar proosdural oUbeOMas 3¢ sxparianoad radial parfonrenc

(38]. 24 Transradal Arierial Access Procedure Cardac cafeterizaion Done when & patient has received
an Infravenous oorscious sadation. In suspecbed acube comnany syndroee, A patient s pretreaied with
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aspirin (350 and when the proosduns b ey by procssd b 3 PO an addiional antiplai=et agent ks stared
[Copsdogre], prasugrs or Bcagr=ior) with ioading dose and a maindenancs dose adminisiened approp absty
iprasygrs ks

4axvalded in patlsmts with & prior ciroke or a franclent lcohamilo attaok

1 Warlarn s wittheid 2-3 days

Iprior to careterzation to BTt agosct ce besdng. Durng &

Frans-radial arterial sooess procedure, e pabient s posiBoned supine, and am

3pupportsd by a board. A gontralateral venout Aoos8cE |5 obtained In
anticipation of

u=e [ resuscitafion may be nesded, The right f=moral region |z

Aalco preparnsd in high-rick oacss to faolittate 3 rapid ransifon o Se femaral

BCress a5 nesd arises, Tus the oparator nears 10 be ofented In both arerdal accesses. The e radal
aCress |s preferred and presants 3 proper basis within winich Irformed decisions tould be made especially
when the l=fl irtemal mammary ariery gratt nesds fo be Imaged or when

v right radial pulss ks mizsing. The

major benett in this condest s fat

e cparator ke ks [kaly to snocunter

an ananmic probiem such as the subciysian orhecsty (300 Preprocedural sedation ks done, and sudes
haree shown

sihat fantanyl and midazolam USe MOUCE TCHACM and femoral

ooessover. Due i s musousr wal and various al pha-adrenamgic reoepions, the ksl arieny s vainesabie i
spasm. Athowgh an Allen's fest ks concectsd

Shpriar to the operalion to sncurs sufcent pabsnoy of the

uinar-paimar ardh, several studles have identffed no complicaions wihlle using the ans-radal roue in
patients with imeguiar Alien's tesis. In the procedure, acoess s made possbis 2rm poximal io the styiold
process. The anterior sall of vesse] |5 punciuned and guidesine insered (40} A thmugih and thmugh
Echnigue Tt imvoives 3 catheber over neadie sdvancement k= done. 8§ 2 S Trans-radial Arcess
Complcations A pocedurl fallure can oo due o adal areny spasm. Spasmoiyic agents can be used
aher sheal insaiion, A met-analysis done showed 3 combination of nitroghyosnn and verapamil as bsing
e miest sffecve. An attempt o minimize radiation sxposune £3n be done inftally by advancing & guidewirs
and calheter up the am without Suomscopy An angiogram wll be pedormed I resishnce ks i=8, or a patient
feais uncomforiabis. The anatomic variaions of the radial arfesry can be a challenge. To pressent fraums or
SEASIT, SOME operaors. pedorm & reducsd confras! woiure: arm angiogram. Lise of wirasound quidance s
== coermion thowugh randomized rials indicate fasier scoess and reduced canmulstion afempls when dome:
umder uitrasound guidsnee [25] (300 The subciavian borfunsEy and & etoesophageal right subcisian can
Interfers with the Sucoess R of a rans-radal procedure (33 The patient can be asked i Bke & deap
be=ath In such a situation 1o make e angie of advancement favorble. An aristal dssection can oooar dus
]

Andvancement of an overcizad chsath or catheter In 2 cmall oallbar ariery
26} Dlceeotion

k- usualy

Aapoompaniad by Intence spasm and may necscciats ahange

1o 3n afematve aocess, Vestad perforation dus 1o significant riefal aura oan oooar due o
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dinadwertent adwanosmant of 3 guidswirs Into a cmall cids branoh or dus o
radial ansmaly

O roke ks hat

Ipatients with conrective Hicswe diceacs and serious Raynauds diceacs ane

particularty vuinerabie io ischemic complications (30). Patients nesd bo be monfored after S procsdune o
a for=arm Femaioma. A consenvatie ransgeTent can be done I say debacion. On rare dnourstances
his can cause & compariment symdnome that may further nesd a surgical Inisreention. Radial afery 15 2-
3mm

3in dismeter and genarally langer In males than in feraies. Thic

may b a barmier i complex interyentions neguiring langer bors L= =5 Fguiding catheter, A stuty done
u=ing a TF gilde sheath (Teneme) showesd a3 successhyl rans-mdal acoess. Another TF sheath less guis
catheder (Sheai sz Eacalit Asanl inksc Japan | was succ=ssially wsed In 2 compies rans-radal
procedure. Cther modem guides include the “Ralway Sypstes" that alows a 7= guide o be wsad
surressfully. This proves that the radal access has aiso had positve changes as the wse of rans-radal
aCoess beromes rampanty Lsed duaring cardac caffeterization (25). Fadial arteny cosurs 15 done Lsing

43 pomprecchves dreccing or wih 3 bracslst ocompraccion devics fo ghe

2 CONAMERE tsc-haur

Ipomipreccion. Aadlal srery sooluslon sooumencs = reporisd In apomEimasy
5% of tacsc

and I redure fis, e use of anbicoaguiants and patent hemostysis |5 done [32) [42). The EEC guidsines
recommEnd a caseioad of @ minkmum of S0 procsdures In A e b mainkin 3 rans-rdkyl aporoach skl
=] and b abie b achiewe betier resuils, Past ressarchers have idenifisd a en perosnt opemtor fallurs in
e Indtial %y cases, wiich deoreased significantly o betwesn 3 and 4% afier sdded 500 cazes wers
performed (25)

2Apute Kidnay Injury hac also been chosned ac 2

POl complication

22and Ie acsooiated with higher morbidity and mestaiity. &

frars-radial approach PC s noted o hawe reduced vascular corpication and béesding hence reducsd
arut= Kaney Injury from hemodynamic Insibilty a5 a result of

Zohsmicerhaglo somiplisstione. The ok of shodscisrol smbsolization fo ths
kldnsy |5 350 minimizsd by ues of Tans-radal PC1 hat avoids oathatertzation of
decoending aorta

s reducg

Z&the rick of renal comploation after PCL

(25]. 2.6 Linar Arierial Arcess This |5 53 3 new mathod of amenal access in pracice. [ |5 considersd 3
poienial atemative o rans-radal approech. A retanalysis fas besn done corpaing the wse of ans-radal
and trare. uinar aocess during comnany angiography and FC] procedures. Risports show that thers was no

Idiffsrenos In asoscs aompllaations but arisral 30096E OrOCE-OVET WaG Jver
represented with T rans uinar

am 21230 2.7 Post Proosdure Cane 2 £ Confraindications for Cardac Catheferimbion Left hean
catheieriztion has no knosn atsoiuls coniraindication afthough patient refusal remaines @e rajor
cralenge. Redaive comiraind cabions: iIncluds s=pss,
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racuts pulmonary sdema, aowis renal fallurs

, decompeneated hear fallure, padents wit hissony of

ATanaphylsctio resction fo lodinated oontract agents

. BCUe shroke, severs anemia, and having oomortidites fat sionicanty reduce (fespan, actie
pEsiroiniesingl eading, chronic Hdney dissase with creafinine values =2 5 mgid, ssfreme brady or
chyamhythmia () (13} 2.9 Probiem Sttement Camlovasoiiar dssass |52 growing apidemic in Kanya
dus o e Increasing

Iprevalanos of rick factore ke dysipdemia, hyperienclon and diabsiec
miRuc

(44]. In Kenya, appeoimaiely 25% of hosplal admissions and 12 % of deaths are alirbuied b
camiicvasoular dssases (15]. Canilac catheisriation being both a dagnosic and inb=venional
management procedure, i fmely acressad, can improve cardiovascular deease sulromes among patents
with cardiovascular diz=ass who Fave Indications for candiac catheterization. The wastuiar acoess roues
Lz durng cardiac catheferion hawve aesockaled rsks and compdcalions that nesd o be =vsiabed and
documented among our population. Over the years, ans-radial arterdasl accsss rouls has gained tame and
become & prefred rouls of access (4E8) [47). The ansradal arerial access |s associaied wih ess
vascuiar compicabions marksdy reducing patiens' ength of 531y In hospial despite the fact that & has a
proionged Sucroscopic time, leading o mons: radistion Gme sxposuns: In companison o the femorl aooess
route (2237 [31] (£7). Ther= have besr major variations conceming B vasouiar approsches: et s being
Lzl

17The Eurcpean Soolsty of oardlclogy (ESC) presantsd new guidsiines

In 2015 aimesd at providing a cizar approach in Be management of ACE (the rans-radial arerial access
modite a5 the preferred method of sccess, & ciass A indoion). in sddson, the 2011

Zadmerioan Colisge of Cardiology, Soolety of Cardlovacoular Anglography
(G0A) ag

w3 Armerican Heart Associabion presenisd essential guidelines which focus on

2Cucs of franc-radial atenisl access I paroutanscus soronary intsrvsntion

43) (5] The 218

Zoolentifio clabsmsnt of the America Heart Accoolstion recommenis this

ranz-radial acc=ss i the Invashe

Imansgesmant of patianic with Aowis Coronary Symdromss. Tha

2Giranc-radiyl 320866 hat aleo baan found to be =Tectve In

the agad population L& shove B5 years or cider, chEse patents, smaies and

55in patients at substnta iek of bissding

complicatons.

IThe Emropsan Socisty of Cardiology entorses a minkmum of

mightty proc=cures annually ho malniin opamum operator sell keyel (£5). With Increasing wsage of ans-
radial access route, Fene s nesd D desoribe and dooement e vasoulsr access methods In pracice and
evoiution of the practioe in Kemya The SC5A Fas lssued recommisndations for best trans-radial infensention
practices. Similar Quidedines reievant D the Kemyan soenano nesd 1o be estabdshed Thensfors, this study
docurenied e vascuar aocess methods for =t heart catheterizton from the pear 20152000, comparsd
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e L of the bvn mefods (rans-radial arterdsl sooess and Trars-femomnl arerial acosss), and defesmined
their assodated risks and their assodated length of hospital stay. The ewohving trend In the: use of these
VASTLIAT ACCESS Metods wih

15the adoption of the tranc- radlal acoect wac

also described. This shudy opbed fouse fwo fospial models: Kemyatt Matioral Hospital (KN, a publlc
refermal hospitall and Kanen Hospital (a privaie hospital). 2,10 Justfcation Data from several siudies acmss
the worid have pointed ouf that thens has besn 2 marked S5 In the choice of vasoular access for left heart
cathesertzation: poining out an =woiuton from the cassical ans-famoral method approach o tans-radal
vaESCUA approach. This prefisrence has been attribated o e less complcatons associabed wis rans-
radial arterial sccess In comparnison

4T the Tranc-femoral arisrial acoscs approach. Tranc-rada ariena aooscs
approach e a

Zolace | indloation lavel of evidenos

Afor ACE management according b e 2045 E5C guidsines. The 2018 soenttc sotemnt of AHA,
recormrends & defauit stralegy of rans-radial arerial acoess. approach in B Invashe manageent of
pafients wih ACE. Thdabe, no shudy Fas documented e methods: of vasoular acoess. for ke heart
catheterzation in the Kanyan heakh facities. Likewize,

1E2he adoption of the trancradial arenal seescs bn the

local My St up ks et i be desribed

EThic siudy aims bo Al thic gap by descorbing the

VASTLIAT ACCESS Meods for i heart cathatertzaion in the Kanyan set-up by trgeang teo heaith faclBes
a5 modes: Kenyatia Matonal and Maren Hospais. The svwolulon of wascular acoess methods for =it hear
catheferafion amaong patients underpoing the procedure during the pedod of 20152020 In these teo heaith
faciiies was described wih B nobion to provide: the: best pracices i adopt for rans-mdial arierial access
I the local Kemyan setupe 2,11 Research Guesion Wiat ams the vasouiar access masthods and thedr
evoiution cver ime for ief hear? catheterization at the Kenyatia Katonal and Karen Hospials™ 2.12 Broad
Otgeriive To determine the vasouiar acness methods and feir patiem of evolulion of wse over tme, for ieft
syt calheterraion at e Kemyais National and Kamen Hoespitsis comliae catreierizalion Shorsinnes
during the period of January 20HE fo Decsmber 2020

£2 13 Spsoifo Dbjsotives 2.13.1 Primary Objsctivec |. To dabsrmilng the
propordon of

rans-radial wersies rans-femoral arierial access mesthods among paients undempoing =t Feart
catheterization. I. To determine the patem of evolubion over Bme of wascular access methods among
pafients uncamoing k=t heart cathetertzation at the Namyatts Mational and Faren Hospitls cardac
Calhefertramon |stormiones during the perod of dsnuary 205 o Descerber 2000,

£2.13.2 Bacondary Chjsotives L To compan: the compilcations acsoolated with

rans-radial wersies rans-lemoral arierial access masthods. 1. To oorpeane the lengih of hospial, sty by ksl
wermus femoral arberial access meiod.

723.0 CHAPTER THREE: 3TUDY DE3IGN AND BETHODOLOGY 5.1 Study
Declgn Thic wae a retrocpective chady

. A porpretEnshe review of Ties of patients who undenwent |21 hear calhaterimtion procedurs betwesn
January 2045 o Decemiber 2020 was done.

£8.2 Study Stes Thic chady wac dore In Kenyata Mational Hosoitsl and Famen
Hosphal

, In Maimibi County, Kamya, The KNH s & public nefiemal hospial whils anen s 3 private facity. Targsting
these b “aciites proviced 3 brosd SpEciTe betwesn the pUBIT and prvals Festh Sciites, and S dat
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ooderi=d shouid e peneralzbie aoross most heaith faclBes conducting the procedune. The patent's
chais were aoo=ssed from e cardac catheberiztion laboraiony egisers 0 he bvo Fospiais. 3.3 Study
Populafion Acult pafients whio undenwent |=% heart catheferizafion prooedure bebaesn January 205 o
December 2020 and having records at K- neconds department and Kanen Hospital reooms departent.

£3.4 Inolusion Criteria Patientc aged 12 years and abowe who

uncierwent k=t heart cathebrizton procsdure and Fiawee: reconds ot o FHH and Fanen hospial cardiac
Catheterirntion |sboraiony regisher. 3.5 Evciusion Criens Le% heart catheteizaion proceduress done wiout
o wel-documerried Tz number ! Incormpists e numibers recorded In e caniiar catheteriation ooy
megister were miot wsesd for dats coliecion. 3.6 Eample S Delermination

S5Tha alm of thic chedy was fo svalusts the

VESCLIST SCCESS methnds ussd in et heart cotheterirafion owver 3 &-year perind. The

Heampis chra wate saloulabsd usIng Fishers formula 29 775 P11 - Plin=d?
Whars, n = Dacired campds cirs 14 T = value from ctandard mormal
disiribution comecponding to decired confidence level [Z=1.88 for B8% CI) P
= axpeodnd trus proporiion

. A Shuty dore by Santo & S-20E (37 D amsess the rends in arterial scress found that 61.5% of
procEdures dore WeE A e ranstemonal anmeral acress). d wdesined precision (00S) 1567 DE1S(1 -
DEAE) rem CLOET = 254 Reponds from 204E o 2020 for Kenyata Kational Hospial Indicake that a tolai of S65
procedures were done, whils those of Kansn Hospial indicais that a total of 1,612 procsdures wers dons
which gives aioal of 2,277 procedures. Thersfons, the number of fles refieved for sach hospital was: Tabie
A: Nurmnber of Fles refrieysd from each Hospial Femyets Mabional Heespitsl Karen Hospisl 665/ 2277 ¥ 364
= 105 1642 / 2277 ¥ 354 = 258 T proportion of fies retrisyed for each year was calcuiated, and s as
showr: Tabie 2 The proportion of fies retneed for mach year KNH Karen Year

43Rumiber of prossdurss Peroent of total procsdures Sampie siz=" Nombar of
procedurss. Fercent of total procedurss

Sampie szt 2015 120 18.0% 1958 514 15 2016 95 1£4.4% 15 1227 9% 20 2017 68 90.2% 11 7= 17.1%
44 2018 132 19.8% 21 371 23.0% 53 2019 148 22 3% 24 406 IS 1% 55 2000 101 15 2% 96335 20 8% 52
Tolal 555 100U0 106 1612 900.0 258 "Sarpie s2e = Number of procedures X Perrent of ikl procedunes 3.7
Sy Proosdure and Mefods 3.7, 1 Sampiing Procedure: Flies of patienis who undensent k=% heart
cathefsrization in KNH and Fansn Hospitals In the pericd betars=n Jamuary 201 S io Dermmiber 20010 were
lsted from admission registers from the candac cathelerization aborsbony. This formed e sampliing frame.
The ssiecisd fies numbers were Isizd and

fhanded over to the hsatth Informaticn team fo retriave the Ties fom e
recorde department

. Flles weare than coded sl unioue Kentficaton numbars i maintsn corfidentalty. NUPTing caney s
SoUQRt for Shes Wi InCompista’ oSt pOCEdURS notes. 38 Datn Colection Procagures The metrieyed fias
Were revimasd by T InvesSgator assist=d by be0 ained ressarch assissants who wene cinkcal oficers who
had adigioma in cinical medicine and trained

ton tha wee of the data sollsotion tools

TThe relevant Information was abetracted from the filec and enfered Info

i0ctruotured data collection tool. The ool wae used fo oolleot data on the
coclndemographlo oharacterictics

. sk faciors Essocisted with candiowescuinr disease, Indication for the cardiac catheteriration procedune and
the complications axsocaisd with Fe procsdure as of their kst neview In the hospial (at o wesks hospital
review afisr the procegure].
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40The Investigator sonfinesucly reviewed the fllsd dats sollsotion tools to
BnEUrs SOMESENacE and aoouraoy. The

Tiies wemne re—checked for compisteness and clarity of Information bedone dais oolleciion process was
oompieted. 3.9 Shudy Variables The InvesSgator documented the dale when procedune was. done, age,
perder, risk factors for candiovascuiar deesse. engih of sy in hospital, vasouiar aooess. methods wsed,
drugs e pabient was [king before and after fie procsdune wes also documenisd. In addition, the reswitng
oompdicafions wene documentsd and these included anapiyiactic shock, biesdng, hematoms formation,
pain‘arenal spasm, aculs Kdney injury, acube areral occiusion, Imecon, myocardal infarction,
sirokatransiant schemia, atrogenic cononary dissaction, cardac aTythmias, Fypotension, candogenic
shock, pericandal =Tusionfamponade, biesding necessEating biood transiusion and death (whenever
Indicated). 2.0 Cata Management and Analysis A shudy questionnaine with 2 unique ID for sach patient was
used o capbune the dafa fom the refieved patient fles.

SOata wac Ten entersd Into Miorosoft Exoel. Data verfication wae

done prior 10 Niagging &y eTonsous EnTes and (omeced aporopriately. Doty deaning (entaling comecting
for duplcaies, missing data and Inconsisiencies), data coding and

13ctatictical snalycic wac done using 3PEE [Verclon 23.0) Demographic
characterisics and dinical proflies of the

paidenis wers analysed and precenied 2

Efrsquenolsc and pereentagesc. and a ohl-couane st o homogenety wat ucsd
to debermine @ferences in the demographic chamcsstcs of

the patients and the fadifes, dinical =samination profies. of the pafents and Fe fadites, procedunes dons
on the patients with the facifes, and vasoular access medhods Wik the aclifes.

&1 &tadictival slgniNoanse was concldersd whars the p-valus < 0,06

- 311 Study Administration and

133wty Accuranos The pringlpal invectigator sncursd that proper data
colection and rsoording Wak

done., The research assistnt waes quided by the principal Invessigator through the antiee process. The
shatistician and superyisors ofened Quidance to T prncipal Imvestioator hrough the whole procedurs e,
from the proposal devstopment o the preseniation, shaishcal anatysls and nesults presenisbon, 312 Ebhical
Considerafions The protocni document was Tirst presenied ip the depariment of Intemal Medidne-UniversEy
of Baimbd fior approval . Seoondly,

Irethioal approval to eondust this sfudy was cought from Kenyatia National
Hosphal and University of Malrobl EXhlos and Recearch Commities
HMHLCH ERC

$0Approval from ERC wat cubmittted to KHH recearch and programs:
deparman:

and the Kansn Hospitsl io sesh cesrance

he eonduet the chedy and assess the patients” records. In addBlon,
parmission was sought from the heah Informadion department to b alowsd o
aoosct the unk and retrieve the fies. indvidual consent wac

Nt neguined because s shudy relled on secondary data
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iConfdentiality wac upheld at 2l ciagec to sncuns hat the retrieved fllec and
]

Irformeation codecisd wers

3I4ngt acsecsible to unauthorized perconnel Patienis’ Identferc wens weed
on the data ooleation torms but & ceparats record was kept fo link ciudy
numb=m whh patisnic

Kertetying Information. The fidears wans nassword-proascted, and B s onfy e principal Invessgator i
had acoess b the foiders. 17 4.0 CHAFTER FOUR: REEULTS The recument of he patients was as
shown In Figars 12 and b respectyely 4.1 Recrulment Flow Chart B85 IF nUmbars netrisyed om KNH-
Camiar catheterization laborainry Megisty and handed 1o the mooms depars=ent in K 121 Tiss mreved
at BNH 4 Tles Fad no documentation, 2 Tles Fad Incomplets 1= numibers, 7 had right KNH-15 fies sxciuded
from Shudy heart Calheterzation 105 fles from KNS used for data codection Sigure 1: Fecruitment fow chart
for ENH 1612 I numbers reteved from MR cardiar catnetenizabion iaboratony ragisy and handed o the
recors department In KR 272 fles refieved at KR, & fles had incompists [P nuebers, 10 fles ad KR- 14
fies. ewriudied from Shady right heart cathsterzalion 255 es from KR used for dats colisction Figure
ZFscnuitment Sow chart for KR 4.2 Demographic and Canical Characisrisscs of Etudy Farticpants The
demogranhic charcienishics of te patients show Hhat mos? of S patisnts wers In e age group S0-53

e (31.5%). On gender, mals palients were 237 [E5.1%) and famaie wers 137 [34.3%). Majorty of B
paients wars ifer sef-espioyed (29.55%) or smpioyed (35.4%). The Tabie 3 shows that

asthars wers soisioal difersnces for sge, gendsr, and

oCoupation betwesn the bvo Saciities. Tabie 3

AsDemographlo oharaoterictics of patiante =nmdsd In the

30 7 (655 1 (0450 2 (2.2 30 — 39 2 (1.55%) 18 (708 205.586) 40 — &3 12 {11.3%) 41 (15.5%) 53
(14,55 50— 55 23 {21.7H) 52 (35.7%) 115 [31.6%) 60 — 53 32 (20.2%) 53 (20.5W) 85 (23.4%) 270 30
(2EL35) 53 {20.5%] B2 (22.2%) Gender, n (%) Mk 53 (55,7 178 (S8) 237 (E5.1) Female 47 ¢4, 3) 80 (31
127 (34 5 Ocrupabon, ni] Employed 1 [(90.4) 118 (85 7) 129 [35.4) Setf-empioyed 32 [30.2) 77 (29.8]
0 (2920 Unempioyed 34 (32.1) 19 (7.4) 53 (14.5) Retired) 7 (5.6) 30 (1.6} 37 (10.2] Mot indical=d 22
(20.2) 94 (5.4) 35 (2.5} The dinical profile of the patients shows Bhat 280 (75.5%) of the patients wene
myperiensive, 115 (32.4%) had diabetes meitus, 43 [11.59%) had dysipidacmia, and only 3 (CLE%) had CHD.
There were siafishical differences befwesn the two facities for all the patient dinical examinafion profles
(Tabée 4, Table 4: Sinical dagnosis of the pabients”’ enrolled In B study KRH, (R=105) Karen, (n=2582) Tokal,
N34} pvalee Hyperbension, 54 (BELT) 186 (72.1) 280 (75.9) 1001 ni%E) Dlabetes, n (%645 (43.4] 72
(27,50 118 [32.4) D004 Drysipidermis, 05 (4.7) 33 (447143 {11.5) D.007 (%) CHD, n (%) 3 (2.8) 0§0) 3 (08}
0.024 The patients had one o more of the: indications for procedure, of which the fop 2 iIndications wene
siabie coForary armery disease (CATY |HD] 57.7%, ACLE COfONary SNOFmes (24.55) and candomyopaty
{B.5%]. Tabés Sindication for procadurs of caniiac cathetertzation on T shuty patents. indcation Frequency
Pencent of patents (ne354] Siable CADY IHD 290 57.7% ACE BS 24.5% Candiomyopatiy 31 8 5% Posiive
EST 154 .55 Heayi fallure £ 1.4% Cihers 47 12.5% Table S24CS by subtype In fhe study patients
undergoing candiac catfeterization ACS Freguency Pertent of patients: (n=354) ETEM 71 19.5% RETEMI
48.4.5%, Afuriher detalied look at e acube comnary syndromes indicated Fat 19.5 % of B ACE' were 8T
eevation myocandal infaction winle 4.5 % wens non-2T akyeation rmpocardal iInfarchion. Ciher iIndicafons
for e procedunes Included 10 padients weh a dagnoss of amhythmias, 7 patlants wih LSES, £ patients
Each for syroope, and oompaing of sevens dyspnosa, 3 patents with aortic shenosis undengoing an
evalaion prior o nepaslr, 3 pallenis sach for a pre-operative candac evaluaton, and ASD, 2 palisnis. ssch
for evvaiuation post cardlac arest, paipiabions, venfricular adycadia, and PAH, 1 pabient each for A4' canal
defect, COF In pregnancy, complete: heart iock, evallaiton pre mitral vailee nepair, and Takayasu s doease.
A& Cororary anghogram wes the most commaon procedurs dome (720 15), Toliowsd by comnary angiogear
with FCI [20.4% ). Table 7:Proceduns Done Procedurs, n (34] KRH, (ne=0E) Baren, (n=258) Tidal, jn=254)
Cororary angiogram Cononary anglogram + PO Ealioon Miral valvuiopiasty B (75.5) 208 [B0E) 282 [T2L1)
25 (23.5) 45 [15.0) T4 (204 1 (0USE] 0 (1.0) 1 (03] 43 Arerial Acress Metnod Majorty of the vascuiar
arierial acress was wia the common femoral ariery (52 1%, folowed by e radal ariery (32 75, and
combined [52%:). There were siafishical differences bebwesn the 2 faciities for the arerial socess methods
with e use of

s comumeon Ssmmoral arbsry being higher In BENH and tha

L o e raaiil artery baing Righer in KR Tabis £ ‘Usscuiar access method for cardise catheterizsfion at
K3H and KR Apcess Cormmon femonl antery Radial arery Combine d prvaius KNS, (ned05) Kansn, (n=2S5)
Totai, [Ne354) T (74.5%) 147 (57.0%) 226 (5215 26 (24.5%) 53 (36.0%) 112 (3279 1 [0.5%) 18 (7.0%)
3 (5.2%) (002 Tabis 9 Meshod of vascular acoess In ACE ACS Common Radial artery Compined Total o
value Temoral artery ETEM 47 (56.7%] 18 [25.4%) 5 (8.5%) NETEM 12 (55.7%) 4 (22.2%) 2 (11.1%] 71
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[.518 18 For pabents with STEM, e use of fie tansiemoral ac0ess was at 56.2% while access via the
trans mdal route was at 25.4%; for the METEMI the wse of e ransiemonl actess was o 65.7% while the
uze o the trans mdal aooess was at 22 2%, Thers wene no saiisioal difersnces bebvszn ETEM and
KETEM for T mathods of amenal access. Tabée 9tc ACS and vascular access wsad I KNH and KR
hespitsls’ ACS Commion Radial arteny Combined Tobsd femomnsl arteny STEMI BENHAE 3 1 BEAREN 43155
E3 NETEM KHH 100 1 KASREN 11 42 17 The common femoral arteny was Fre most commeon method of
vascular acress for ACE' In bof hospitais. 4.4 Evolution of Cholces of Arieral Access In The Study
Populaton The common

Hamoral arterial sooece has been tha method of vacsular ancsce for

FONH 3 o 2015 1o 2015 Wi @ Gecine I 2000, whle e Same penod Saw e rada anteny Inceasng.
For Kanen hosp@al

Sohoth thie common femaoral and redial arsry was increxsng on

A yearty basls, 4C A0 A0 3 X XS AT H IS AN WIS IS N IZR2I0ETEZ11231
1320205 2 2017 208 2049 20 205 2016 2017 208 213 20 KNH KAREN Common Semoral
ariery Riadal arfery Combined Figuee 3 Ewoiuion of vasoular scoess methnos over the years for candisc
cathedestzation at KMH and KR The trend for KKH shows that the common femoral ariery was the mode
Lmed fof VasoUsr scress from 205 o 2012, and as fom 2015 e s & balanoe of 0T each o
oommon femoral arery and rRdlal ariery, while in 3000 e mdal ariery was the most used at 57.4% For
Karen hospital, of e 16 randomily ssiecied fies in 205, al wers common femoral aery Thers ks variabily
I the method of vasouar sccess In the following years. In 2015 the most popalar mefhod of ac0sss was
oomrmon femoral (800, winle In 207 the common femoral and radial arery methocs wenes used 5t 47.75%
and 387 respecively In 2018, the: proporition of wse of cormmon femonl anery was doubis that of adal
V6. 1%: vs. 32.2%;), and this rduced In the Solowing year, 2013, whers the proporiion of common femonml
arery was almost haif of the radisl arbery acresses (33 2% v S5.4%) In 20090, the proporion of the
common femoral artery aooess was aimos bavice that of redal access £1.1% v 33.3%). 4.5 Compilcaions
and Mathod of Vascular Access Thers were 24 (10L5%) compications documented among e comeon
fernoral artery method of access whils among he rackal arery aocess method ters wene 7 (5.506)
gocumenied comploations, and lashy among the combined modes of access Fere wene B (22 15 ases of
oompdications (Figure 45, B2.4%, Frequency B4, 1%, 10,63, S.9%€, £2.1%, 57.9%, Common femoral arery
Compicatons Mo compilications Fadal artery Combined Figure £:0omplications and methiod of vasouar
acress fior candac catheierization in the shudy patients Thens were 38 1007%) of the foial patients who
experienced one or mone of the complcations (Tabée 10, whene of e 22 patlents, 12 (48.7%) of them
having s&vers pain as an assocated comploabion and 7 (17.565) Faving documented spasms. For this
sy, procedunes dons with coss ovwers. hom sither & transisroral or & rans radial access wens
cai=porized 3 having had @ combined arsrial acoess. Table 10lompilcations sxsochisd wih sach
vaSCLiar acress method in the study patents Complication Common Radial Combined Proporton Ssmonal
arery of pafents artery ime39] in) in) in] Severs pain Aredal spasm Hemaioea breafon Besding
Hypobension Infecion Aodt= Kidney Injury Ecciymosis Blood ranstiusion afier pmosdure Cardiac
amEnmiasenriosar Tachycarda Dyspnea Voming Cardiogenic shock Hypovokemic shock
AmythmiaSrdyrants Hemophysis 122588 PR 32217906 31 11284 310903% 310103 210
I I00 T TR IO T TRODZE1%0102E% 10025% 10025 001 25% 001 268010
2E% 100 26% The 30 patents at exparanced one or more of the complications, 24 of Tem fad the
Comrmn femonsl artery & their fomn of vasousr socess (Tabde 11, Tabie 11:Compdcabion and method of
vascular access Common femonl arteny (ne22S) Radial ariery (ned 22 prvaiue Yes, ni) 24 (105%) 7
0] O

25Thars was no ctatictoally cigmifoant differenoe |using the

0001 Imcorporaing the patients wino had) had & combined arerial aoress during the camliac cafeierizabion
procedune, e

4gnobed thad there wac a clatictioally cignifioant &Tensnce in the oroportions for
complicatons of the methods of

vascular access, whers the comibined method had the highest proportion of compd cabions, and not
oomparabiie with the proportons. of the other bawo mefhods of wasouiar access. 4.6 Length of Hosplal Stay
Kost patients In e study (50,35 efther staped for a day or wer dischamed the: same day followed by
those wha (32.1%) shayed betwesn 25 days. Tabée 1224rerial acoess and length of hospital sy In days
Length Common femonal Radial Combined Totai, n (%) of sty artery aneny (days) 0-1 108 [259% ) 25 79
(505 6-90 26 [11.55%) =90 15 [E.55%) Total 225 73 (51.35%) 30 [25.2%) 11 [3.2%6) 5 [4.2%) 1194 [21.15%)
B2 TS (6% 1 (5.8 19 123]50.3%) 117 (T2 1343 (11.8%) 21 (S.5%] 354 ANOVA (Analysis of
Yarance)

tainct wak performed o determine B thers wers staistcal differenost for the
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lengr of sy (n days) n the Hres mathods of vascuiar acress. Thers wers no stf sl dfferences (Tabie
4] Tabée & Analysls of variance for the: lengih of Sizy in Te three methods of vasousr soosss

45Eum of df Mean F p-valus cq g Bty Groups Within Group
Total

B0L1 22307 351 63908 £0.0 232 0900 17.3 Resuits of Tabée 15 Indicats fat fe [apest mean number of
days at the hospial was observed wih e combined method of wascuiar acoess (4 & days), Tollowed by
combined femoral (3.5 days), and lasty by radial artery (2.8 days). Tabie 15:Mean lsngt of fosplal say In
days for e Fnee methods of vascular acoess for cardiac catheterizafion In e study pafisnks. Access n
Lean {50 Common femorsl artery Fadal artery Combined 226 11319 3.5 [45) 2.8 (35) 45 (3.9 50

12CHAFTER FIVE: MECUZZION, CORCLUZION & RECOEBENDATIONE 6.1
Dicauccion In thic

Metrospactive BUGE, 3 otal of 364 Sies (105 Sies fmm KNH and 258 fles from Kanen hospitl) wers reveped,

ITCardian cathedsrization s an Important part of disgnocic and mansgement of

cadiovascular diseases (that wamant )

I7and I one of the moct widely performad proosdures

. Cur stucty was ==t ool o document Be vasoular sccess methods wserd for l=% heart catheterizaion at e
HMH anad Karen Hospitsls. We aiso inoked at

15%ha adoption of the tranc radlal anoscs mathod dus 1o the Tact trat the

ES2UE EXC guidelines for the management of

ACS ot oty recommend '3 sl frst siralegy and Fas been descoribeid

2ot 3 ‘el 1 Indicadion level of evidencs

A for ACE management during candiac cathederzation. While most of the westem worid data Indicaie
rireased ages (507 (3} for patients underpoing cardiac cathetertzation, In our Shidy e age range of most
padenis undergoing the procedurs was S1-53 years with males consStuting a majarity of the palents at
E5.1%. In 3 reftmapearive study done by Jean Claude Arbassa =t al (51) to analyss

ITtha recults of hesrt oathedsrization In the cardias santre 8hicomng, Eurbo n
Camemnon from Decamber 25190 £ Deosmbsr 3017

Ewas also noted Fat

tothe mean age of pabanis undergoing the proosdure was. 52 8 +- 129 ysan:

with a majorsy being e make gender [51) (521 A rerospectte study (1395-2001 dores by Kamaotho, Ogoa
etal (3] in K=y at e Mainbl hospiial on comnary angiography aiso found majorty of the patisris had

23 maan age of 52 4 yeare with a predominanty a

male popuiafion. This can be afribubed fo the fact fat most male padents Fave more candiovascuiar sk
faciors Inciuding SToking an el female coursmarts. In e, we presumed that most working dass
are of the male pender and this may also confribuie io befier and fasiesr aooess o @ healih provider and
aaaneness of cardiovasoular sk faciors. The sightty iower age In comparson 1o the west was Fypothesosd
that Africa (Kenya included) mostly has a youshful-middie age population while the west has 2 good numiber
of the aged population 2z weil In s of age dsrbuton and empioyment, we nol=d a sytsscaly
significant difierence between patients in KMH and KR hospital, and fhis can be due fo the fact ot most
mmpicyed peopie Ay easly AC0ess e privabe fospial than the unempioyed wh Would prefer 3 pubic
hospital as it s economicaly afiordable. In cur sudy most of e patients undesgoing candlac cathelerization
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procedunes had hyperisnsion at 76.5% folowsd by dabetes melius ot 2255 Shadies done on hear®
Catheterraftion aiso do indicak hat majorty of padents undemoing this procsdure Fave estabisned

G2rick taotors for sandlovacoular dicaacs wih s maorsy of the

pafients being Fypertensive: (53) (3. Hyperiension

35hac been noi=d to be a leading risk factor for coromary arbery

dsanse, MONE 50 WREN INGDivad Wi an &nd orgAN target (3452 Frevsience of typerension

f3ac 2 ek txodor for candlovacoular diceacs

s aiso high among our Kismyan popalaton (3) and Bis could expiain wiy 3 majorsy of the patents i the
Sty wers found i have Fyperisnsion. The commonest indication for the proosdures was coronary arisry
dsense af 577, ACLRe COMNATy SynOromes (24.5%) and cardormyopaty (5.5% ). Connary anglograpty
was T [ommonast procedune done for 73,1 5 0f the Study patents whils coronany angiography sith PCI
was af 20.4%. This ks In comparison D& sudy done on cononary anglography by Kamotho et al {3} which
a0 noted Frat siabie anging was the l=ading Indcaton for comnany angiograpty at 35.5%, myocandal
Infarction &t 15.4 % and unsiabie angina af 2.5 % The arberal access used for a majority of the procedures
done s i e trarsiemoral ot (52150 while rans madal e wess used 3t 30.7% For this sy,
procedunes done with oSS ovars from sther a tanstemoral oF & trans mdial aCCess were calsgortzsd s
harving Fad & combined arisrial acoess; for £.2% of e shudy patients. Whiks we appreciaied the progresshe

iBsdoption of the trane radial approech (though ehoe

I, o

1807 the trans radial acoscs wat lower bn comparison ioths

it daby 1 b5 riow well agread globaly that the radial first strabegy b sndard practios (561 A
Metrospective sty done by Tewarl, Satyendr st a (54 from 2004-2011 at Miorth indkan Carckology cenlre 0
Indla found

25the wes of rans radlal aferia aoosct to

b ab &4 35% while

5 cycismatic review snd meta-anakycic

Sty done by Fistro D Santo =t al (55) looking at 14 randomized control shadias pubilshar 8 incepton £
January 2020 In the MEDLINE, Cochrans Caniral Risgister of controiisd triaks found that up D £5.6 % of
pafients had their FC done via the rans radial appmach. The rans radial Fas become 2 detaus antsral
approach shefor BCI I Eurpe, Azt and the USA (551 Contrast i our shidy ahere 5 U of the
transferoni access was al §2.1 %, & study done In the USAIn 2018 by Abdulia, Damiul = al (57)on

250 I i for y anglograpghy and intervention (using a

sy survey tool sdminisi=rsd io operaiors) with an alm

SHo sxaming the cumsnt praotics and wes of trancfemoral arery approach

found fhat, of Fie %27 operaiors, only 13% identfied Semssives sokly as femomilsts, 32% as mdalsks
while 42 % 31 a5 both (57). Another ratiomwide stuty by Kald Changal &2 &l (55) in the LSA In 2020 ko
aszess e cument rining preference, sxperiise, and comfort with ansferonl and ransradial among
camiicyascular training f=fows. found hat upio 95 % of rainess chose rans ksl s e deftaul anerial
acress and fhe rasons died by the tRiness incuded patient safsfaction, kow compiications and the frining
cemires il first’ policy. Conirast o our shady whers we found mors of fansiemoral Ao0ess procedures,
we mypothesed Wis coud be reiated i el of operstons raining and oo in wse of the rans adial
method In our shudy 2gain we nobexd Tat a number of ooss overs wers from fransrdal o transimoral
acress and documentsd reasons wers seyven pains at sie of punchure Inducing spasms and then hindaring
calheter adwancement or sieply STcuily In engaging e coronanes and s wamanked a change ower o
the ransferoml acress wihich was then sucosssfiul, Of course, Fere was a dooumented aiisplof
consenalive managament wih addional dose of dommicur, fenkanyd o nitoghycenn wihich worked In some
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Instances but i some procedurss. did not Ay work and requined & oross over o the ransferoral arisrial
acoess. Simikary, | has besn noted that tanstemorsl acoess method ks s3i & prefered method for candiac
catheferteation evien with the incneasing uptake of the trans mdal access and this ooukd be afributed to S
Lesar prefiapence (53] (S8 and smperience or nesd for use of larpe bore catheders. during the proceduns.
Again, e transikemoral aoress sEl nemains he prefemed mefod of soress. choloe during ooss. oeer
procedunes (55 when compiste ol coousions of wessets ans noted during the inkenvenional procegures.
T nofe s that the distrbution of parfcipants who undenwent transfeoral acess and rans Rdal arteal
acness procadures diffensd signiicanty betwesn Hanyaita National Hospitdl and Karen Hospiat the e of
ransfemnml acress was higher ab KNH while the wse of rans-radial acoess was highes at KR Thus, Fis
shudy hypothesizes that e Increasad adoption of trans radal access by private hospéals may be in an
abampt i comply with the radiabfirst sirategy as per the EEC camlac catheierizations guidelines (47) and
with e inest of the world af large. Similarty, & Sudy done on evoiuton of amanal access for cardiac
cathefertafion by Zlakis =t al (5]

Siip revssl volumse and frends In bsrventions performed on

rans-radial access |1maﬂemmmmmdm.ﬁmmﬁlmmmtmu
% In 2004 to approdmatety 05 n 2013 T adopton being higher In private hospitls a3 companed o e
publc hospials’ cardiac catheferfion (aborsiones. Ower B, we nobed an Increase in e ui Eaion of
candiac catheterization [aborainry sendoes in these two hospitals (KM and KR from the years 2017 fo 2020
a5 deronsiraied by increasing namber of patients”’ undesgoing et heart cathebesization over the mentionsd
years. 32 A nerospectivie revisw done In Lganda by Joseim Rwebemben o &l (53)  the Uganda Heart
Irsitute hetwesn the period of Febnany 242 Derember 3019 also nobed an Inoeasing frend in the
uflzation of candiar catheterization |aboratory ower thedr shudy pedod. This could be atirbuied o
Irdusirialization and change in [Festyie In oo popuiation including =afing habds fat Fen predispose o the
camiovasculan sk faciors. in bems of the arteal access use and av0iution over time, the uptake in uss of
the trans radal acress Fas demonstraied a siow but progressive uptake In both KNH and KR hosplals, Be
upiake nobed i be higher in KR. Cab from severnl shides indicate a rise inthe use of the ans adal
arierial acoess over Eme. A study done by Eanio et al (45 found a Ase ik the L=e of rans radal access from
[.2% 1o 37.2 % ower theyr shudy pasiod time. Simiaty, In cor study we noled an Roesse n e of rans
radal arterial aooess ovier our G-year sudy duration. This again we atirbuted (o e fact that operators may
be dioing this In an aBempt b comply Wit the ‘'mdial first stateqy’ as per e ESC quidelines and In ke=nping
with e gliobal frend. Though e dedine in 2020 on the murber of e procedues done could be neated
e Tact Fat e wes an overall decins in the number of procsdures done for Tat pardouar year Tesly
atributed io the facts of the oovd 19 pandemic. In our study, very few patients sxpenenced post
procedural rated cormplcations. Them e 35 (10.7%) of the Dt patents who Epenanced one or mon
of thie complcations whers of the 35 pabienis. Fot smperienosd ome or mone of the complications, 24 of them
haed Ehe: common femoral arbery 2 el formn of vascalar access. This proves: the gereraly krown fact that
camiiac catheterzation |5 3 safe and sterfie procsdure (20]. Severs pain af punchuns siis wers the
commonest compilcations noted o e point that stronger anaigesics inchuding morphing, pestidine of
Pravrescinl headl i be phven b Peese pabents and & re-sssessment of e panciurs e done. Blesding and
hes=avioma formation at punciurs sie oocured In 3 of the palients wing Fad Fad 3 ransferomal aocess and
this necessiaed change of dressing In order bo apoly adequate pressune and Siop the bizeding. In some
Fstances, we noled Tt Fe documentation of Int=grlin Rfusion or e low oot weight heparn was
[t on Foid ] resoiution o the bisading corpikcation. Three patents who fad & ooss over o the
ransfemnml acress Fad & docurnenbed severe chest pain due o & motsd coronary spasm upon catheer
engagement inln e coronaries making § dfficult for catheber adwarncerent. 2 patients. had & docu mented
camiac amest and wers successiuly neversed and ransfemed o e nisnsive care unlt. OF note again ks fat
amajorty of the patents with compilcations wene Fe ones who had undamons a procsdure via fie
ransfeoml mute. Some pafients deveioped hypolension post-procedural and had o be franshemed fo the
high dependency unk for Inkavencus flulds and dobutamine adminisiration. Three patients devsioped
Infection within Swo o three days afier the procedure and this was documenied as hotness of body and chills
and Intravenous anfbéotics wers presibed A patient deveioped chills and womitng during e procedun:
st resaoived aiter adminismation of intavenous hydmoorisone and this we stirbuted cousd be an allemgic
reaction o adminksiersd comirast during the procues.

174 procpaative ciudy dons by Backamn ot o

(E1] om complications of cardiac catheberization

T7at the Monbreal heart InctRuts In Canada

betwesn Aprl 1986 and anch 1558 found compiicaions oocurmed I B34 of cardiar caffierizalion
procedunes dore, with iacal complicafions accoaning for 2.5%. In their shudy, deaths oooamed in0LE % of
e shudy pardcipants. Shudes dons alzo indicale that rajority of the: compiications are nobsd among
patients who have fad s common femoral amenial access (20 Deaths neiated to osmpacation s wens not
docurenied in our sudy popuiation again corfiming that this = a e compilcafon compesrabis fo presvious
shudies done [24) (31) (E2). Majority of the pafents were sither discharped on the same day or had a one-
day hospliial sbg Again, conforming bo e standard pracice that cardiac catheterzation Is a2 safe procedure
(63] [54]. W= noted hat some of the patienis who Fad Mo Than 2 day hospial sty fad other undertying
Comorbidities Inciuding chmnic kidney dsease and SUS nested contnuity of care afer e pocsdure. Teo
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patents with stabie chronic Kidney disease needed haemodatyss aber the procedurs due boan acue
kidney injury, while bavo patients. with nomal kidney fundions prior io the procedure devsioped acube kdney
Injury afer the procedure and this automatcaly squaied io proionged hosplial siay for sibbiizaton. Three
patents nesded blood ransfusion ater the procedure as they wene noted o have ow raemogiobin lewels
afier the bieeding corpicaiions and Fee was a delay In sourting Tor blood for ther with one of the patients
siaying I the ward for up o 10 days walting for 3 bood ransiusion. We also noed Fai some pabients had
pome from far ey counties and thres other pafients Fad come fom reighibouring counries and as such
oouid not traved back i their nefeming faciiy home £ e amangements made in e foliowing days.
Thres paients Fad o sy longer and wal for a recommended CABG procedure. For this partioular stady,
pafients who had a crossover S 8 trans mdial socess o 3 rans femorl socess of from 3 ransfemonl o
3 NS radkal SCCEss during the proosdure wene Caleporesd 35 heving Fad & comibined arterial acress. This
o OF patEnts CORSTubed @ 5.2 % A hWo-year prospeciive: Sshudy done by Ardoor, JL3 o al (550 on trans
radal

ELapproach for 3£ ooronary anglography and PGl s

the SEemanl Cardiac hospital in ke 2015-2015) aiso found & oross over from a rans radal o a
transfernrl arierial acress io be ab £ 4%, We Fypothesized ot e cossover o arsiemorasl approach
covld be afrbuted o

IDfortuocity of the aorta and braghioosphalio trunk, radial arbsry epacm,
punaturs fallurs

of due io 3 dal ioop. Padents who had a combined areral access in our shudy wane noted 5o have more
complicafions a5 compansd io the othars at fad only fad 3 one arterial acoess use. This we hypothestsd
that It could be dus to e fac that palients Faving a crossover have 3 proonged smosure 1o the
radioconrast Faierial duing the procadure of tham's sxchange of mons cathsters during e procsduns:
hence theonstically Faving more neiabed complications. OF nobe ks Tat In our shudy, we did not come a singies
fie wifh a frans uinar arferial access which s s a new arieral access in prRdice. W theorize Tat tal be
amethod io be considersd for cardiac catheterizzton in the fulne as & has been shown fobe safeand a
poienial atematve io the trans radial approach (21) (33) 5.2 Condusion Cadac cafeterization ks in use
for both dagnostic and Intenentional puposes. Of the procsdues done 731 % wens oomnary anglograms
while 204 % were comnary angiograns wifi PCL The vascular access roukes. in use for KRS and KR
Included e trans radal and frans femonal mutes, and as from 2015, thers has been & progresshe adopbion
and incorporaion of Fe tans-radal arerial aoosss inpeactics. The complications profle was kow. Finally,

20most of tha patlents were dicoharged within the came day

of the procedurs o within a day. £.3 Shudy Limitations The: study only incorporated fies of patients from KNH
and KR hospital. The study entirsty dependad on documentation done by ofwers and in some inskances; all
fhe neesvant neaded informabion could miss. Fles Boking wsaful Information wers evciuded and replaced
with other fles. Of note |s Bt twas dificul b assess the post procedural neda=d complications more 5o of
patents who were dscharged on e same day afier the procedurs and gof ot io follow up. 54
Recommendations from S Study Candac catfederdization offers an mvashe form of therapy for hear
diseases The vasculr acress mefods used during s ‘sugical’ procadurs have fad & progresshes shift o

the
ISiranc- radial 3008GE which hac. baen demonsTabed fo be acconiaisd wih beter
ouicome In ferms of omplcations and patients

' st hospital stay.
15Tha agoption of the franc-radial vastuiar 300866 In

KMH and KR I ‘wanfing' especially s incoporyon among patients with ACS; thers Is nead o have mone
procedunes dore via the rans-radsl acoess eepecially among patients with ACS and Bis s In keeping with
the 2015 ESC quidelres. Al Included, we thereby necommiend the folowing, a) Prospective audt shudles to
defErmine e vasouar access methods for caniiac catheterzation and the associabed complication:s with
each mefiod. b Study 1o defermine the faciors Influencing the choloe of vascuiar acCess approach and
assockated bamers o e adopton of e rans rRdlal arfedal aocess. ©) Since frans-femonl access s 5
vital In left heart cathelertzation, technigues for ample, routing uirasound guidance and adunctive tools
for femoral access should be adopted D make [t safer and reduce vasouar corpiications. 02 2467910
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