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Abstract

Implantable Cardioverter Defibrillators (ICDs) are valuable devices for prevention of primary or secondary cardiac arrest and sudden cardiac death. While the causes
of sudden cardiac death and arrest exists throughout the world. These life saving devices to prevent sudden cardiac death are expensive in sub-Saharan Africa where
the patient pay out of pocket. In this study, we discuss 3 ICDs case series and challenges in management.

Introduction

Implantable Cardioverter Defibrillators (ICDs) are vital in
preventing sudden death in patients with known, sustained ventricular
tachycardia or fibrillation [1]. Studies have shown ICDs to have a role
in preventing cardiac arrest in high-risk patients who have not had,
but are at risk for, life-threatening ventricular arrhythmias [2-4]. The
implantations of ICDs are on the increase in the sub-Saharan Africa.
The aim of this study was to discuss the 3-case series and challenges in
the management of these patients in the region.

Casel

He is a 69-year-old man living with hypertension for 23 years. He
developed ST-segment elevation Myocardial Infarction in March 2019
for which he was treated with a percutaneous coronary intervention
(PCI) with drug eluding stent (Resolute Integrity, Zotarolimus, 3 mm
by 18 mm) to the proximal left descending coronary artery (Figure 1).
He had ventricular tachycardia alternating with ventricular fibrillation
by April 2019. This was aborted by chemical cardiovertion with
Amiodarone and one shock from automated external defibrillator
(AED) same day. Patient did not receive Implantable Cardioverter
Defibrillator due to lack of finance to pay for the ICD. He was discharged
home on telmisartan 80 mg daily, Aspirin 75 mg daily, clopidogrel 75
mg daily, atorvastatin 40 mg nocte and Natrilix SR 1.5 mg daily and oral
Amiodarone 400 mg daily.

He presented again to the emergency with dizziness and chest
discomfort of 1-day duration in December 2019. The Emergency
monitor and electrocardiogram showed ventricular tachycardia. This
was aborted in the hospital with intravenous infusion of Amiodarone
and one 150 joules shock from a defibrillator. Post cardiovertion, he was
conscious, afebrile, anicteric, acyanosed. Pulse 130bpm, blood pressure
150/82mmHg, heart sounds were S1 and S2. Chest examination showed
normal vesicular sound, no crepitation. Other systemic examinations
were essentially normal. Sodium was 137mmol/l, potassium 3.8mmol/l,
urea 4.2mmol/], creatinine 78umol/l. We made assessment of Post-
Myocardial Infarction Ventricular arrhythmias (VT/VF). He was
advice on ICD implantation, continue the oral Amiodarone at 400mg
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Figure 1. Coronary angiogram and stent. a. Coronary angiogram, LAD is 80-86%. b.
During coronary stenting. c. Post stenting

daily, Aspirin 75mg daily, clopidogrel 75mg daily, atorvastatin 40mg
nocte, telmisartan 80 mg daily, Nitrilix SR 1.5mg daily. Informed
consent was taken for the procedure, part preparation was both upper
chest clivicular region.
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Procedure: Strict adherence to sterile techniques was observed.
The patient was prepared betadaine solution and sterile drapes. The
pocket was created by horizontal incision 2cm distal to the left clavicle.
The dissection continued till the white fascia covering the Pectoalis
major and bluntly extended till the size of the ICD pulse generator.
The next step was to gain access through the subclavain vein with
a needle and guidewire. The pill off shealth (9F) was inserted. The
lead was advanced to the septum and fix on it (table 1 showed the
device implant data and parameters) (Table 1). The lead was fixed to
the pulse generator (Figure 2). The VF and VT functions were turn
on. The anti-bradycardia function was programmed at 40bpm. The
pocket was closed, and the bill was agreed to be paid over a period
of 6 month. He was discharge home on the third day post-procedure.

Follow up: He has been on follow up. He was advice to come for
interrogation at 4-week post implant. He was also advice to come to
hospital if there any symptom such as chest pain, dizziness or sound
from the device. He had one episode of shock at 3 weeks and he
presented, and the device was interrogated. There was episode of VF
which the device responded by delivering two shocks. He was sent
home same day after the interrogation.

Case 2

A 69-year-old Nigerian male with a medical history of hypertensive
heart disease and type 2 Diabetes Mellitus of 10 years duration. He
had coronary angiogram which normal coronaries with slow flow in
September 2018 (Figure 3a). The right heart catheterization showed
pulmonary hypertension with pulmonary capillary wedge pressure of

Table 1. Implant data parameter

Parameter RV lead/generator
Manufacturer Medtronic
Device type Protecta
RV Lead Serial number TDG660423V
RV LEAD Model 6947
R wave 8.7volts
Impedance 674 Ohms
Threshold 0.3 volts
Pulse generator MODE D354VRG
Pulse generator Serial number S/N: PSG616326S

Figure 2. a, b and ¢ showed the single chamber ICD. a. During lead position, b. Lead
positioned to the septum, c. Final fluoroscopy after the implantation

J Integr Cardiol, 2020 doi: 10.15761/J1C.1000286

00110
Bt

Figure 3. (a) Coronary angiogram showed normal coronaries with slow flow, (b). Right
heart catheterization with Swan Gan catheter

21mmHg (Figure 3b). He has been regular with his medications. He
has sudden cardiac arrest in January 2019. He was resuscitated with
Cardiopulmonary resuscitation and multiple shocks from defibrillator.
He was advice on Implantable cardiac defibrillator ICD but decline due
to inability to fund the procedure. He was on amiodarone 400mg daily.
His echocardiography showed four chamber dilatations with reduced
ejection fraction at 35% and grade 3 diastolic dysfunction. In July 2019,
he had an had a ventricular tachycardia which he received appropriate
electrical shocks from the automated external defibrillator (AED).

He presented again the emergency room of the Bayelsa Specialist
Hospital, Yenagoa with complain of chest pain and dizziness of 6-day
duration. There is associated history of syncope and pre-syncopal
attack. He was fully conscious with Glasgow coma scale score of 15/15
(eye oponing 4, verbal response 5 and motor response 6). His heart rate
was 126 bpm, blood pressure was 140/80 mmHg.

His ECG showed ventricular tachycardia (Figure 4). Laboratory
investigations showed normal values for complete blood cell count,
electrolytes, and cardiac enzymes. As for electrolytes, he had a potassium
level of 4mmol/l (normal: 3.6-5.0 mmol/l), sodium of 136 mmol/l
(136-145mmol/l), urea 3.5mmol/l, creatinine 89umol/l. We admitted
he to the hospital with an assessment of heart failure with reduced
ejection secondary to Dilated Cardiomyopathy and complicated
with pulmonary hypertension and with Ventricular Tachycardia. We
admitted him for to the intensive care unit. He was counseled for Single
Chamber ICD. The medications included oral Amiodarone 400mg
daily, oral furosemide 40mg twice daily, oral telmisartan 40mg daily,
oral spironolactone 25 mg daily, metoprolol XL 50 mg daily.

Procedure: Strict adherence to sterile techniques was observed.
The patient was prepared betadaine solution and sterile drapes.
Tumescent anesthesia with 2% lidocaine, bupivacaine and normal
saline in the ratio of 15:10:5 was mixed and given locally. The pocket
was created by horizontal incision 2cm distal to the left clavicle. The
dissection continued till the white fascia covering the Pectoalis major
and bluntly extended till the size of the ICD pulse generator. The next
step was to gain access through the subclavain vein with a needle and
guidewire. The pill off shealth (9F) was inserted. The lead was advanced
to the RV apex and fix on it (table 2 showed the device implant data and
parameters) (Table 2). The lead was fixed to the pulse generator (Figure
5). The VF and VT functions were turn on. The anti-bradycardia
function was programmed at 40bpm. The pocket was closed. The bill
was agreed to be paid over a period of 12 month. He was discharge
home on the third day post-procedure.

Follow up: He has been on follow up. He was advice to come for
interrogation at 4-week post implant. He was also advice to come to
hospital if there any symptom such as chest pain, dizziness or sound
from the device. He has been regular with his medications.
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Figure 4. Monomorphic ventricular tachycardia

Figure 5. Single chamber ICD with the lead positioned at the RV apex

Table 2. Implant data parameter

Parameter RV lead/ generator
Manufacturer Medtronic
Name Protecta
RV lead serial number TDX5704623N
RV lead mode 7682
R wave 15.6 volts
Impedance 702 ohms
Threshold 0.5 volts
Pulse generator Mode D334VRG
Pulse generator serial number PSX206433H

Case 3

Mrs. ADN is a 71-year-old female living with hypertensive and
depression of 10 years duration with poor drug adherence. She has
had two episodes of cardiac arrest in the past with Electrocardiography
evidence of Ventricular Tachycardia alternating with Ventricular
Fibrillation. These first and second episodes occurred in May 2017
and August 2019 respectively. She was informed about Implantable
Cardioverter Defibrillator during the second events, but she declined
due to inability to fund the procedure.
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She again in December 2019 presented to the emergency unit with
complaint of recurrent chest pain of 24 hours duration. Each episode
lasting 10-20 minutes. Pain is in the precordial region, and non-
radiating. Patient graded pain 6 on a scale of 1 to 10. No history of
vomiting, no abdominal distention and no lower limb weak. She did
not use tobacco in any form. While she is having the pain, her son called
me on the phone, and I instructed her to come to hospital Emergency
room. The ECG done on arrival to the Emergency room while the pain
was ongoing showed Ventricular Tachycardia (Figure 6).

Examination showed a conscious middle elderly woman, not in
obvious distress, anicteric acyanosed and no pedal edema. Temperature
370 C, Respiratory rate 20 cpm, Pulse 120bpm. Her blood pressure is
180/100 mmHg, Hear sounds S4, S1, S2. Nervous system examination
showed no focal neurologic deficit. A working diagnosis of hypertensive
Ischemic heart disease with recurrent Ventricular Tachycardia was
made.

The patient was admitted to the Intensive Care Unit and reviewed
by cardiology team. The sodium was 139 mmol/l, Potassium was 3.6
mmo/l, chloride 109 mmol/l, Urea 3.9 mmo/l, Creatinine 78 umol/l,
troponin I 1.9 ng/ml (normal is less thank than 0.5 ng/ml).

Echocardiography: It showed concentric LVH with ejection
fraction of 46% and grade 1 diastolic failure. The coronary angiogram
showed multiple dilated and aneurysmal right and left coronaries
(Figure 7). She was advice for Implantable Cardioverter Defibrillator.

Procedure: Strict adherence to sterile techniques was observed.
The patient was prepared betadaine solution and sterile drapes.
Tumescent anesthesia with 2% lidocaine, bupivacaine and normal
saline in the ratio of 15:10:5 was mixed and given locally. The pocket
was created by horizontal incision 2cm distal to the left clavicle. The
dissection continued till the white fascia covering the Pectoalis major
and bluntly extended till the size of the ICD pulse generator. The next
step was to gain access through the subclavain vein with a needle and
guidewire. The pill off shealth (9F) was inserted. The lead was advanced
to the RV apex and fix on it (table 3 showed the device implant data and
parameters) (Table 3). The lead was fixed to the pulse generator (Figure
8). The VF and VT functions were turn on. The anti-bradycardia
function was programmed at 40bpm. The pocket was closed. The bill
was agreed to be paid over a period of 8 month. He was discharge home
on the third day post-procedure.

Follow up: He has been on follow up. He was advice to come for
interrogation at 4-week post implant. He was also advice to come to
hospital if there any symptom such as chest pain, dizziness or sound
from the device. He has been regular with his medications.

Figure 6. Monomorphic ventricular tachycardia
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Figure 7. Coronary angiogram showed dilated and aneurismal left anterior decanding
artery and right coronary artery

Figure 8. Single chamber implantable cardioverter defibrillator

Table 3. Implant data parameter

Parameter RV lead/ generator
Manufacturer Medtronic
Name Protecta
RV lead serial number DTX67046773P
RV lead mode 6783
R wave 11.6
Impedance 572
Threshold 0.4 volts
Pulse generator Mode C434DRX
Pulse generator serial number PKX306451E

Discussion

Ventricular fibrillation (VF) is the commonest cause of sudden
cardiac death (SCD). VF is sometimes precipitated by monomorphic
or polymorphic ventricular tachycardia (VT). The cardiopulmonary
resuscitation (chest compressions and assisted ventilation) can provide
transient circulatory support for the patient with cardiac arrest. But
the only effective approach for terminating dangerous arrhythmias like
VEF is electrical defibrillation. Success with external defibrillation led
to the development of an implantable defibrillator, followed in 1980 by
the first automatic internal defibrillator implantation in humans [5,6].
FDA approval followed in 1985, initially only for secondary prevention
in survivors of cardiac arrest. ICD could be seen as a pacemaker and
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a defibrillator because it does the work of pacing in bradycardia
patients, anti-tachycardia pacing.

Classification of ICD

The ICD therapy could be classified according to the chamber
that harbor the leads as single and double chamber ICD. Implantable
Cardioverter defibrillator could be Transvenous or subcutaneous.
Subcutaneous ICD is used for prevention of SCD in patients who have
no need for concomitant bradycardia therapy, cardiac resynchronization
therapy, or anti-tachycardia pacing therapy. Subcutaneous ICD may
also be used in patients with structural heart defects that prevent the
wires from going through the veins to the heart.

Wearable Cardioverter defibrillator (WCD) is a device worn by
patients who are at risk for sudden cardiac arrest [6,7]. A WCD allows
physicians time to assess for their patient's arrhythmic risk and make
appropriate plans. The WCD may be prescribed for patients at high risk
of SCA following a heart attack, before or after bypass surgery or stent
placement, as well as for those with cardiomyopathy or congestive heart
failure that places them at particular risk.

Indications for ICD use in clinical practice: The main indications
for use of an ICD can be divided into two groups [8-11]. First group is
for secondary prevention of sudden cardiac death (SCD) in patients
with prior sustained ventricular tachycardia (VT), ventricular
fibrillation (VF), or resuscitated SCD thought to be due to VI/VF
[9]. Second group is for primary prevention of SCD. The primary
prevention include: patients with a prior myocardial infarction (MI)
and a left ventricular ejection fraction of < 30% (MI must have been
at least 40 days prior in order to allow time for recovery of LV systolic
function) and patients with systolic heart failure (New York Heart
Association functional class II or III) and an ejection fraction < 35%
[9,10]. Optimal medical therapy must be present and at least 3 months
must have elapsed in case the systolic function recovers to an ejection
fraction > 35% in both non-ischemic cardiomyopathy patients and
ischemic cardiomyopathy patients who underwent bypass surgery.

ICDs may also be indicated in hypertrophic obstructive
cardiomyopathy (HOCM) with any of the following: Syncope,
interventricular septal thickness of 230 mm, documented ventricular
tachycardia and/or cardiac arrest, family history of sudden cardiac
death, left ventricular systolic dysfunction in the setting of wall thinning
[9,12,13].

Clinical benefits of ICD

An ICD could deliver up to four types of electrical signals to your
heart. These include cardiovertion, defibrillation, antitachycardia and
bradycardia pacing. Cardioversion gives a strong electrical signal that
could be felt like a thump on the chest [14-16]. It resets heart rhythms
to normal when it detects a very fast heart rate. Defibrillation sends a
very strong electrical signal that restarts the heart [9]. The sensation is
painful but lasts only a second. Antitachycardia pacing provides a low-
energy pulse meant to reset a rapid heartbeat. There is no feeling when
the pulse occurs. However, one could sense a small flutter in the chest.
Bradycardia pacing restores to normal speed a heartbeat that’s too
slow. In this situation, the ICD works like a pacemaker. Defibrillation
can sometimes cause the heart to slow down to a dangerous level.
Bradycardia pacing returns the rhythm to normal [9,17].

Complications of ICD therapy: A recent research study reported
that the rate of all complications from implantation of transvenous
dual chamber ICD was 14.1% and the rate of major complications
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requiring re-intervention was 6.7% [18,19]. Complication during ICD
implantation may include infection at the implant site, allergic reaction
to the medications used during the procedure, damage to the vein,
pocket hematoma, hemothorax, pneumothorax and inappropriate
shock delivery [20,21].

Other complications of implantation include cosmetic issues and
psychological problems (a feeling of apprehension about the need for an
ICD or fear about getting a shock. For many patients, the psychological
issues are not adverse but are beneficial, inasmuch as the high efficacy
rate of the device reduces fears of serious rhythm disturbances and
the risk of collapse or death and avoids the need to impose limits on
their lifestyle. Device-related pain, lead fracture, inappropriate shocks,
erosion of device through skin and immunologic rejection are part of
chronic complications [22].

ICDs are used in conjunction with an antiarrhythmic drug. The
antiarrhythmic medication is used to decrease the frequency of rhythm
disturbances and discomfort from shock. Antiarrhythmic medication
may also be used to alter the nature of the rhythm disturbance such that
it may be less symptomatic and/or more amenable to termination by the
low-energy pacing impulses rather than high-energy shocks. In many
centers, up to 70% of patients with an ICD also take >1 antiarrhythmic
drug. The antiarrhythmic drugs carry with them the cost of the drug,
the inconvenience of taking a drug, and the potential for drug-related
adverse effects.

Post-procedure follow-up: In the post-procedure follow-up of
patient, an ICD is monitored at regular intervals over time (usually
every 1-3 months, depending on the specific indications) [23]. The aim
of this follow-up is to evaluate what rhythm disturbances have been
detected, what electrical treatments have been delivered and whether
they worked, and whether the electrical treatments should be modified
(i.e., by altering the number and rate of pacing pulses or the energy
level of a defibrillation shock) [23]. Monitoring also measures how
much of energy is left in the battery, the function of the electrodes,
what symptoms the patient has experienced, and whether any other
factors that could alter ICD treatments. Monitoring is performed
noninvasively, i.e., by applying a programming wand over the chest to
allow communication between the ICD and an external computer via
electromagnetic waves. When the amount of energy stored in the battery
has declined by a predetermined percentage, elective replacement of
the ICD is scheduled. This avoids the very rare possibility of having
inadequate energy in the battery to power the ICD when an electrical
treatment is needed. As long as the electrode wires are functioning well,
only the generator needs to be replaced.

Challenges of icd use in sub-saharan africa: The challenges of
ICD implantation in the sub-saharan Africa include the following:
cost of the device, the people believe system and manpower. Other
challenges included lack of interventional cardiologist trained on device
implantation and electrophysiologist, lack of access to the equipment
needed, late presentation, inadequate education and training of health
care providers to test for the condition, low level of public awareness
to advocate for receiving testing, lack of funding for device therapy in
Nigeria.

Recommendations

For us in the sub-Saharan Africa to have affordable heart care, the
government of the region at various level ranging from local, state and
federal government has a lot to do to achieve it. There should be a policy
to by government to cut down the cost of various devices used in the
management of arrhythmias like bradycardia, ventricular tachycardia
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and fibrillation. These devices include pacemaker, ICD, and cardiac
resynchronization therapy. The government could invite the device
manufacturing companies to a round table meeting to work out a way
to reduce cost for the sub-Sahara Africa region. Government should
create soft landing for the device companies. This include waver of
import duties and country registration of the device. This will make
their product cheap accessible and affordable. Training of human
resources locally and abroad for the use of these devices could be
done by government, non-governmental organization and the device
companies. Government and device companies in conjunction with the
private sector should fund research in the region into development of
affordable devices for the population. Regional government should set
up a regulatory body to ensure implement and adherence of the policy
for the growth of the cardiovascular health of the sub-Sahara Africa.

Conclusion

This case series highlighted the challenges that are being faced by
device implanting cardiologist in Nigeria. Suggested recommendations
to overcome these challenges are also noted.
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