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ABSTRACT. Left ventricular assist devices (LVADs) provide circulatory support to patients
with severe left ventricular systolic dysfunction. Many such patients have a pre-existing implant-
able cardioverter-defibrillator (ICD) at the time of their LVAD surgery. LVAD implantation can
alter the ICD lead parameters, including R-wave sensing, right ventricular capture threshold,
and impedance. These changes can in turn affect the ability of the ICD to successfully treat
malignant ventricular arrhythmias. In most patients who present with ineffective ICD shocks,
the failed shock is assumed to be secondary to the patient’s severe cardiomyopathy. Especially,

the role of physical examination in such patients is often minimized. In our patient, a thorough
history-taking and history-guided physical examination led us to the root cause of the failed ICD

shocks. Our patient was noted to have a metal tongue piercing, which was the likely cause of his
ineffective ICD shocks. Our case highlights the importance of a comprehensive history-taking and

physical examination.
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Introduction

The introduction of left ventricular assist devices (LVADs)
into clinical practice over the past decade has improved
the care of patients with end-stage heart failure."” Many
patients have an existing implantable cardioverter-defi-
brillator (ICD) at the time of LVAD implantation. LVAD
implantation can alter the ICD lead parameters, includ-
ing right ventricular (RV) capture threshold, RV lead
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impedance, and R-wave sensing.*® Reduced R-wave sens-
ing can result in undersensing of malignant ventricular
arrhythmias (VAs) and, hence, withholding of appropri-
ate therapy, including anti-tachycardia pacing (ATP) and
shocks. On the other hand, oversensing of noise gener-
ated by the LVAD can result in inappropriate ICD shocks.
Furthermore, the impact of LVAD implantation on defibril-
lation thresholds (DFTs) has not been clearly established.
To the best of our knowledge, no study has systematically
looked at DFTs both pre- and post-LVAD implantation.

Recently, there have been reports of LVAD patients pre-
senting with multiple ineffective ICD shocks.” Whether
shock failure is the result of LVAD implantation or the
patient’s severe cardiomyopathy is unknown. The workup
of post-LVAD patients with pre-existing ICDs present-
ing with ineffective ICD shocks is limited, especially the
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Tongue Stud Resulting in Ineffective ICD Shocks

importance of an exhaustive history-taking and physical
examination in such patients as they are considered to be
of low yield. We present a case of failed ICD shocks in
an LVAD patient due to the presence of a metal tongue
piercing. Our case highlights the importance of a dedi-
cated history-taking and thorough physical examination.

Case presentation

A 50-year-old man with a past medical history of severe
nonischemic cardiomyopathy necessitating implantation
of a HeartMate 3 (HM3) LVAD (Abbott, Chicago, IL, USA)
presented with multiple ineffective shocks caused by his
Medtronic single-chamber dual-coil ICD (Figure 1). On
thorough history-taking, he described his ICD shocks as
“a brick hitting my face.” The patient had no history of
ICD shocks in the past and this was his first presentation
for ICD shocks after LVAD implantation. He was not on
any antiarrhythmic drugs at the time of presentation. On
physical examination, the patient was awake and conver-
sant with a mean arterial blood pressure of 79 mmHg, an
oxygen saturation of 97% on room air, and a heart rate of
92 beats per minute (bpm). He was noted to be wearing a
large metal piercing on his tongue (approximately 16 mm
long, stainless steel, Figure 1). His lungs were clear to aus-
cultation, and he had a normal LVAD hum over the precor-
dium. His HM3 interrogation displayed a flow rate of 4.2
L/min, using 4 W of power at a speed of 5,400 revolu-
tions per minute. Initial electrocardiogram demonstrated
normal sinus rhythm with premature ventricular con-
tractions. ICD interrogation demonstrated an episode of
sustained ventricular tachycardia (VT) at a rate of around
240 bpm, lasting approximately 43 seconds (Figure 2). The
patient received ATP followed by two failed ICD shocks

4 mm

Figure 1: A metal tongue piercing (approximately 16 mm
long, stainless steel) similar to the patient’s piercing.
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without termination of the VT (Figure 3). He then spon-
taneously converted to normal sinus rhythm just prior
to the delivery of the third shock (35.9 ] with an imped-
ance of 58 Q). Initial laboratory work was significant for
a serum creatinine level of 1.5 mg/dL from a baseline of
0.9 to 1.0 mg/dL, a potassium level of 4.3 mmol/L, and
a magnesium level of 2.2 mg/dL. The cardiac electro-
physiology (EP) team was consulted, and the patient was
admitted to the cardiac intermediate care unit.

The unusual description of his ICD shock, ie, “a brick hit-
ting his face,” and the presence of a sizable metal tongue
piercing raised the possibility that his metal tongue pierc-
ing might have affected the shock effectiveness by chang-
ing the vector. Hence, we decided to perform a noninva-
sive programmed stimulation and test the effectiveness of
his ICD shocks after removal of the metal tongue piercing.
The patient was brought to the EP lab, his metal tongue
piercing was removed, and his ICD was programmed to
shock at 25 ], which was 10 ] lower than his previously
programmed shock output. Next, sustained VT was
induced with a T-wave shock. The patient’s ICD appro-
priately detected VT and delivered a 25-] shock, which
successfully terminated the rhythm. Additionally, the
shock impedance after the removal of the tongue piercing
was noted to be 73 Q, which was higher when compared
to 58, 66, and 67 Q from his initial shocks (Table 1).

Discussion

The incidence of VAs in LVAD patients is high, ranging
between 19% and 34% even after only 8 to 12 months
post-LVAD implantation.® Risk factors for VAs in such
patients include electrolyte abnormalities, acidosis,
hypoxemia, cardiac ischemia, etiology of the underlying
cardiomyopathy, and VAs prior to the LVAD implanta-
tion.” " Interestingly, despite providing adequate hemo-
dynamic support and offloading the left ventricle, LVADs
do not reverse the underlying arrhythmogenicity.'?

The majority of LVAD patients have ICDs implanted for
primary or secondary prevention of sudden cardiac death
prior to the LVAD surgery. Recently, in a large retrospec-
tive observational study of 122 LVAD patients, Galand
etal."® reported that 15% of the patients exhibited a greater
than 50% decrease in RV sensing, 42% had a greater than
100-Q increase/decrease in RV pacing impedance, and
20% experienced a greater than 50% increase in RV pac-
ing threshold after LVAD implantation. Similar results
have been reported by Foo et al.,* Thomas et al.® and
Boudghene-Stambouli et al.'* These changes can impact
the ability of the ICD to detect and treat VAs. On the one
hand, undersensing the VA may lead to no therapy being
delivered by the ICD; on the other hand, the device may
inappropriately deliver therapy when not indicated. Fur-
thermore, recently, there have been increasing reports of
LVAD patients presenting with multiple ineffective ICD
shocks. As routine DFT testing is not performed at the
time of initial ICD implantation and pre- and/or post-
LVAD placement, it is not known whether elevated DFTs
in such patients are due to the LVAD placement per se
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lasting approximately 43 seconds. The patient received ATP (marked in red) followed by two failed ICD shocks. Later, he spon-
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Figure 2: The ECGs obtained from device interrogation demonstrating an episode of sustained VT at a rate of around 240 bpm,
taneously converted to normal sinus rhythm just prior to the third shock. The shocks are marked by red boxes.



Tongue Stud Resulting in Ineffective ICD Shocks

Remaining Longevity

RAT

(based on initial interrogation)

Pacing Impedance
Defibrillation Impedance

8.1 years (02-Dec-2020)
» byears
RV(6935M)
342 ohms
RV=T6 chms

Capture Threshold 0.750 V@ 040 ms
Measured On 27-Nov-2020

Frogrammed Amplitude/Fulse Width 200V /040 ms

Measured R Wave 50mVvV

Programmed Sensitivity 0.30 mV

Parameter Summary

Mode Vi Lower Rate 50 bpm

Detection Rates Therapies

VF On >188 bpm| ATP During Charging, 35Jx 8

FVT OFF All Rx Off

VT On 167-188 bpm Burst(3), 20J. 35 x 4

Enhancements On: Wavelet, Onset(Monitor). TWave, Noise{Timeout)

Figure 3: Patient’s ICD settings and lead parameters. ATP: anti-tachycardia pacing; FVT: fascicular ventricular tachycardia; RRT:
recommended replacement time; RV: right ventricle; VF: ventricular fibrillation; VT: ventricular tachycardia.

Table 1: Ineffective Shocks Received by the Patient

Shock | Tongue | Energy | Successful Shock
No. | Piercing Impedance

1 Yes 36J No 67 Q

2 Yes 359J |No 66 Q

3 Yes 35.9J) |NA 58 Q

4 No 251 Yes 73 Q

N/A: not available.

or simply reflect the severity of the patient’s cardiomy-
opathy. If LVAD placement does increase the DFTs, the
mechanism(s) could be multifactorial, including: (1)
vector shifts caused by the introduction of intrathoracic
metal from the LVAD, ie, the LVAD itself may act as a
current sink and shunt current away from the heart; (2)
dislodgement of the RV lead?; (3) change in the orienta-
tion of the heart after LVAD implantation; and (4) use of
antiarrhythmic drugs that raise DFTs.?

When an LVAD patient presents with ineffective ICD
discharges, the ICD should be immediately disarmed,
and the patient should be externally defibrillated.'® The
subsequent evaluation of such patients should include:
(1) a detailed history-taking to search for any factors that
could provoke malignant VAs (heart failure exacerbation,
ischemia, unusual physical/mental stress, etc.), and spe-
cial attention should be paid to exclude recent initiation
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of any drugs that could raise DFTs; (2) a meticulous phys-
ical examination; (3) a laboratory evaluation including
serum electrolytes; (4) a chest X-ray to look for appropri-
ate placement of the ICD lead and exclude lead fracture;
and (5) a comprehensive interrogation of the patient’s
ICD.

In our patient, a thorough history-taking and histo-
ry-guided physical examination led us to investigate any
role that the metal tongue piercing may have played to
result in ineffective ICD shocks. We decided to perform
defibrillation testing after removal of the metal tongue
piercing. Lo and behold, after the piercing was removed,
the ICD was successfully able to defibrillate the patient
by delivering a shock 10 ] lower than the previously pro-
grammed shock output. The latter proved that the metal
tongue piercing was indeed responsible for the failed ICD
shocks in our patient. We hypothesize that a portion of
the electric charge was shunted away from the myocar-
dium toward the patient’s face due to the presence of a
large metallic object. The latter was further supported by
an increase in the shock impedance upon removal of the
tongue piercing (Table 1).

Our case also brings into question the safety of wear-
ing metallic body piercings in patients with ICDs. The
reduced efficacy of the ICD shocks observed in our LVAD
patient could likely also be true for patients without
LVADs. Further, whether the location of the metal body
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piercing is relevant also remains to be determined. Larger
studies investigating patients with ICDs and body pierc-
ings are required.

Conclusion

Clinicians should be aware of the potential for ineffective
ICD shocks in LVAD patients. A thorough history-tak-
ing and history-guided physical examination are critical
for determining the cause of failed ICD shocks in such
patients. Additionally, metal piercings may result in
failed ICD shocks, but this needs to be investigated in
larger studies.
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