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Abstract: Implantable cardioverter lead failures present significant challenges to cardiologists due to their potential for serious adverse
outcomes, including patient mortality. This article explores a case of a 48-year-old female with hypertrophic obstructive cardiomyopathy
who experienced an ICD lead failure one year post implantation. Despite no initial indications of lead fracture on chest X - ray, further
investigation using fluoroscopy revealed a DF4 pin dislodgement, which was successfully corrected through surgical intervention. This
case underscores the complexity of ICD lead components, the variety of lead failure manifestations and the importance of comprehensive
diagnostic approaches, including chest X - ray, pulse generator interrogation and fluoroscopy for early detection and management. The
article highlights the need for systematic monitoring and reporting of lead failures to enhance patient outcomes and mitigate the impact
of lead failures
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1. Introduction

Implantable - cardioverter defibrillator (ICD) lead failures
(LFs) are important to the practicing cardiologist because of
the serious consequences, if not diagnosed and treated
promptly. Despite advanced engineering design, sophisticated
manufacturing techniques, and extensive bench, pre - clinical,
and clinical testing, lead failure (LF) remains the Achilles’
heel of the ICD system. ICD LF has a broad range of adverse
outcomes, ranging from intermittent inappropriate pacing to
proarthythmia leading to patient mortality. [ Hence,
Detecting Lead failure at earliest is necessary to prevent
Mortality and morbidity.

2. Case Presentation
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Figure 1: Showing dis
48 Years Old female known case of Hypertrophic obstructive
cardiomyopathy, had Implantable cardiac defibrillator (ICD)
implanted 1 year back for Primary Prevention. Patient had
infected Hematoma at the implantation site after for which
she had undergone wound exploration and resuturing after 2 |
months of the Procedure. she was treated with antibiotics
according to culture and sensitivity for six weeks. The course
after the period remained uneventful. Now she presented after
1 year with 1 episode of ICD shock. Hence, she was sent for
interrogation, which detected High intrinsic rate for which
shock was delivered. Here the lead Impedance was
significantly increased. Chest Xray was taken which did not
show feature of Lead fracture. Hence we proceeded with
Fluroscopy, which showed DF4 Pin dislodgment from the
Pulse generator [Figure 1]. Hence Patient was taken for
Procedure, where Lead Pin was unscrewed, pushed in and
screwed again, after confirmation under fluroscopy [Figure
2]. After which the impedance and threshold returned to
normal values. Patient was discharged after a period of 5 days
and her course remained uneventful after the procedure.
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Figure 2: After Refixation of DF4 pin
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3. Discussion

The components of an ICD lead include the conductors,
insulation materials, defibrillation coils, lead electrodes,
fixation mechanism, yoke (branch point of individual
conductor elements), and lead connector. The ICD consist of
DF - 4 design, where the pace/sense conductor and
defibrillation coil conductor (s) connect to a single, multi -
interface connection pin. All leads have at least 1 distal right
ventricular (RV) shock coil. Dual - coil leads have a second
shock coil, usually positioned in the superior vena cava
(SVC). PICD leads have 2 types of sensing designs, both
using the tip electrode as a cathode. The dedicated bipolar
lead has a ring electrode as an anode dedicated to sensing. ©*!

LF may present with electrical malfunction of pace - sense
components, with electrical malfunction of high - voltage
components, or mechanical complications. Pace - sense
malfunctions are diagnosed most frequently. Oversensing
with normal pacing impedance is the initial electrical
abnormality with either conductor fracture or insulation
breach in >60% to 85% of LFs [41[51[6]

Lead failure - Pace sense component Types 1) conductor
fracture where there is typical production of non
physiological signals variable in amplitude and timing.
Pacing or shock may increase amplitude of frequency of non
physiological signals and cause oversensing with abrupt
increase in Pacing impedance. [7]

Connection Problem in DF - 1 lead is wusually
indistinguishable from lead fracture. Usually radiography
may show incomplete pin insertion. Abrupt increase in
impedance often followed by periods of return to baseline
most commonly in first year after surgery. Pocket
manipulation may reproduce non physiological signals if set
screw is loose [

Insulation breach in pocket may produre Pectoral
myopotentials on Dedicated bipolar EGM and Insulation
breach intravascular may produce simultaneous spikes on
multiple EGM channels.

Lead failure with High voltage components has 1) high
voltage coil fractures and High voltage coil insulation breach.
Real time shock EGM may show non physiological signals.

With expanding ICD indications and improved patient
survival, ICD lead failure will continue to be a source of
morbidity. The majority of cases will require invasive
management, potentially leading to further complications.
Systematic monitoring and reporting of lead failures will help
mitigate the impact of design - related lead failure. The Heart
Rhythm Society has recently published a set of guidelines
addressing the monitoring, detecting, and reporting of lead
malfunction and failure 1019,

4. Conclusion

The timely identification and management of ICD lead
failures are paramount to prevent adverse patient outcomes.
The presented case emphasizes the importance of
multidisciplinary diagnostic approach, combining chest X -

ray, pulse generator interrogation, and fluoroscopy, to
accurately diagnose rectify lead dislodgements. As ICD use
becomes more prevalent, the medical community must
prioritize the development of standardized protocols for
monitoring, detecting, and managing lead failures. By doing
so, we can improve patient safety, reduce morbidity, and
ensure the continued success of ICD therapy in preventing
sudden cardiac death.
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