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Introduction
A small-stature 23-year-old woman (body surface area 1.67
m2, body mass index 34.1) required pacemaker implantation
for profound sinus node dysfunction (resting rate 18 beats/
min) after sinus node modification. With potential future im-
aging needs, a dual-chamber magnetic resonance imaging–
compatible system was implanted (Medtronic Revo pace-
maker, CapSureFix MRI 5086 leads [7F], Dublin, Ireland).
Postimplantation, she developed intermittent ipsilateral arm
edema, rubor, and paresthesias. Doppler studies revealed
no thrombus, but sluggish flow through a small-caliber sub-
clavian vein. Symptoms persisted on aspirin and clopidogrel.
Warfarin was avoided owing to occupational hazards. Given
normal atrioventricular (AV) node function with stable con-
duction at pacing to 130 beats/min, the ventricular lead was
extracted to enhance subclavian vein patency and relieve
arm symptoms (Figure 1a, C), which resolved completely.
Case report
Shortly following lead extraction, the patient developed pal-
pitations, chest discomfort, lightheadedness, and presyn-
cope lasting seconds to hours. Device interrogation
demonstrated normal atrial lead function with reasonable
rate histogram (Figure 1b), suggesting appropriate rate
response with AAIR programming and no recorded atrial ar-
rhythmias (Figure 1a). Occasional intrinsic atrial activity
was evidenced by ,100% atrial pacing (Figure 1a, D),
consistent with known atrial tachycardia treated with class
Ic antiarrhythmics (flecainide 50 mg twice daily) and AV
nodal blocking agents (metoprolol succinate 25 mg twice
daily, diltiazem ER 120 mg daily). Medication uptitration
over 6 weeks (flecainide 100 mg twice daily, metoprolol
succinate 50 mg twice daily, and diltiazem ER 120 mg
daily) reduced arrhythmia without complete resolution
(Figure 1a, E) and increased fatigue.
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Three months later, the patient’s symptoms worsened,
negatively impacting activity (Figure 1a, F). She experienced
transient lightheadedness during pacemaker interrogation;
real-time intracardiac electrograms demonstrated brief atrial
tachycardia with conducted atrial signals in blanking and re-
fractory periods and atrial pacing dyssynchronous to ventric-
ular activity, consistent with undersensed atrial tachycardia
in a single-chamber atrial pacemaker. Radial pulse was
weak and rapid, consistent with pacemaker syndrome, the
symptomatic manifestation of decreased cardiac output and
nonphysiologic intracardiac pressures from pacing-induced
A-V dyssynchrony. A smaller-diameter ventricular lead
(Medtronic CapSure Sense 4076 [5.3F]) was implanted to
restore dual-chamber pacing, with complete symptom resolu-
tion and no recurrent arm edema or paresthesia.

Discussion
This case demonstrates an unusual occurrence of pacemaker
syndrome in an atrial pacemaker. Although pacemaker syn-
drome is well known, it is typically associated with asynchro-
nous ventricular pacing stimuli.1 There is a single case report
of pacemaker syndrome during sinus tachycardia in mini-
mum ventricular pacing mode.2 To our knowledge, there
has not been another case reported of pacemaker syndrome
related to atrial pacing. The possibility of atrial-mediated
pacemaker syndrome is important to consider in patients
with sinus node dysfunction, intact AV node function, and
known atrial arrhythmias. Atrial signals in blanking and re-
fractory periods may not be captured with intracardiac elec-
trogram recordings for transient arrhythmias that do not
trigger a saved electrogram, and are unlikely to be evident
on 12-lead electrocardiogram, making diagnosis difficult
without reproducible symptoms during device interrogation.

Conclusion
Particularly in regulatory climates requiring direct justifica-
tion for dual-chamber pacemaker implantation, patients
with atrial tachycardias may be at risk of developing pace-
maker syndrome with single-chamber atrial devices. More-
over, vein size and lead diameter should be considered
when planning dual-chamber pacemaker implantation using
larger-caliber leads. Finally, the entire heart rhythm care
team must be familiar with device implantation techniques
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Figure 1 a: Cessation of recorded atrial tachycardia episodes (A, B) following ventricular lead explant (C). Atrial arrhythmia episodes postexplant shown by
reduced pacing percentages (D) and attenuated with medication uptitration (E), though activity levels were impacted (F). b: Reasonable chronotropic profile with
reduced atrial arrhythmia burden after medication uptitration in January 2012.
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and current technologies to diagnose and manage rare and
complex patient needs, particularly when diagnosis requires
direct observation during interrogation. For clinical settings
where device interrogation may be performed separately
from clinical evaluation, correct diagnosis may depend on
the ability of the pacemaker clinic staff to recognize and
report unusual findings.
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