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SLEEP MEDICINE PEARLS

Complex Arrhythmia During a Sleep Study—What To Do?

Charlene Gamaldo, M.D.; Rachel E. Salas, M.D.; Nancy A. Collop, M.D.

Johns Hopkins University, Baltimore, MD

HISTORY

76-year-old female on chronic supplemental oxygen was
een in the sleep center; she had multiple medical prob-
lems, including sarcoidosis with restrictive lung disease result-
ing in both hypoxemia and hypercapnia, pulmonary and sys-
tematic hypertension, type 2 diabetes, congestive heart failure,

refreshed upon awakening and complained of excessive daytime
sleepiness. She attempted to use her continuous positive airway
pressure (CPAP) nightly, [10 cm H,O with supplemental oxygen
at 2 liters per minute (LPM)] but after 2-3 hours, she would take
off the mask because of pressure intolerance and continued with
oxygen alone.

PHYSICAL EXAMINATION
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On physical examination, her body mass index (BMI)

was 35.8 kg/m?, and her vital signs were unremarkable
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except for a SpO, 87% on 2 LPM of supplemental oxy-
gen. Bilateral rhonchi were noted, more prominent on
the left than the right, with overall decreased breath
sounds. Cardiac examination revealed a regular rhythm
and a slight increase in the P2 heart sound. She had 2
plus pitting edema in both lower extremities.
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CARDIOPULMONARY TEST RESULTS

Recent work-up included: Pulmonary Functions Tests
(PFT) - FVC of 1.06 L (41% predicted), FEV, of 0.78

gas (on 2 LPM oxygen) - pH 7.41, pCO, 58 mm Hg, and

Figure 1—This is a 30-second epoch; SpO, during this epoch ranges from 94%
to 97%. R EOG: right electrooculogram; L EOG: left electrooculogram; EMG_,:
chin electromyogram; F3A2: frontal electroencephalogram; C3A2: central electro-
encephalogram; O1A2: occipital electroencephalogram; ECG: lead II electrocar-
diogram; R EMG: Right leg electromyogram; L EMG: Left leg electromyogram;
AF_: nasal cannula pressure transducer airflow; AF: thermistor airflow; Eff :

pO, 81 mm Hg; Electrocardiogram (EKG) - right bundle-
branch block and left anterior fascicular block; transtho-
racic echocardiogram - elevated right ventricular systolic
pressure, diminished left ventricular ejection fraction
(40% to 50%), and increased right ventricular cavity size.

chest effort; Eff, : Abdominal effort; SpO,: Pulse oxygen saturation

Chest radiograph demonstrated moderate cardiomegaly
with enlargement of the pulmonary arteries.

and obstructive sleep apnea. In the previous 3 weeks, she noted
increasing fatigue, chest discomfort, lower extremity edema, and
dyspnea with exertion. She had not been seen by a sleep special-
ist for > 3 years. Regarding her sleep, she noted some difficulty
falling asleep and frequent awakenings. She reported feeling un-
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SLEEP STUDY

A split-night sleep study was ordered to reevaluate obstruc-
tive sleep apnea (OSA) and CPAP level. The patient continued
to receive supplemental oxygen at 2 LPM throughout the entire
study. The baseline portion of the study showed a Non-Rapid
Eye Movement Apnea Hypopnea Index (NREM AHI) of 34
events per hour (increased from 21 events per hour on her ini-
tial baseline study). The patient did poorly with CPAP with < 1
hour of total sleep time. The following morning, during scoring,
the technician noted the following ECG abnormality.

Identify the arrhythmia in Figure 1.
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Figure 2—This represents a 10-second window view of the EKG abnormality depicted in Figure 1.

ANSWER: Nonsustained monomorphic wide complex
tachycardia

DISCUSSION

R. Mehra and colleagues published a multicenter study re-
viewing the incidence of serious adverse events occurring dur-
ing overnight polysomnography (PSG).! Adverse events were
defined as one of the following: (1) an episode identified by the
technician as requiring medical attention by the medical direc-
tor or emergency room at the time of the sleep study, or (2)
an episode identified by the scoring team as requiring specific
attention by the physician. After reviewing over 16,000 PSGs,
an overall adverse event rate of 0.35% was reported, with a
mortality rate of 0.006%. Most of the 56 documented adverse
events were arrhythmias, and half were ventricular in origin.
Unlike this case, the arrhythmias observed in this series were
often associated with sleep disordered breathing events.

The American Academy of Sleep Medicine (AASM) rec-
ommends a single modified EKG lead II using torso electrode
placement aligned in parallel to the right shoulder and left hip.?
Per the AASM guidelines, sinus tachycardia is defined as > 90
beats per minute (bpm), and wide complex tachycardia should
be scored for rhythms lasting > 3 consecutive beats at a rate of
> 100 bpm with QRS duration > 120 msec. Narrow complex
tachycardia should be scored for rhythms lasting > 3 consecu-
tive beats at a rate > 100 bpm with a QRS duration < 120 msec.
“Nonsustained” tachycardia label requires the duration to be
<30 seconds.’ The event shown in the present case qualifies as
a wide complex tachycardia, as the QRS is > 120 msec and the
rate is 162 bpm (Figures 1 and 2).

The approach to nonsustained ventricular tachycardia
(NSVT) hinges upon whether underlying structural heart dis-
ease is present. Most studies would suggest that in the absence
of underlying structural heart disease (typically ruled out by
exercise testing, echocardiography, and/or coronary arteriog-
raphy), the likelihood of a subsequent adverse event is low.
However, the prognosis is significantly different if underly-
ing heart disease is present. Structural heart disease includes
coronary heart disease, hypertrophic cardiomyopathies, dilated
cardiomyopathies, and valvular heart disease. NSVT in patients
with known heart disease is clearly associated with an increased
risk for sudden death and warrants a prompt referral to a car-
diologist. Our patient had significant structural heart disease,
with pulmonary hypertension, a reduced ejection fraction, and
possible cardiac sarcoidosis. Clinical evidence of myocardial
involvement is present in approximately 5% of patients with
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sarcoidosis, although autopsy studies suggest that subclinical
cardiac involvement is present in up to 30% of cases.* She was
referred for an electrophysiology (EP) evaluation and under-
went a cardiac MRI, which revealed a delayed enhancement at
the right ventricular insertion site concerning for cardiac sar-
coid involvement. Given the high incidence of sudden death in
the setting of cardiac sarcoidosis, and given the patient’s known
left ventricular dysfunction and documented 19-beat run of VT,
the EP team recommended implantable cardioverter-defibrilla-
tor (ICD) implantation.

Although serious adverse events such as ventricular tachycar-
dia rarely occur during a polysomnogram, sleep studies are com-
monly sought in individuals with co- morbid conditions such as
hypertension, interstitial lung disease, diabetes, coronary artery
disease, and stroke. Therefore, it is important for all members of
the sleep center technical and medical staff to demonstrate profi-
ciency in identification of common cardiac arrhythmias. Although
there is no consensus, when such an arrhythmia is noted during
the study, the patient should be awakened and queried about as-
sociated chest pain or shortness of breath and, at a minimum, the
physician on-call should be notified. This case also underscores
the fact that management of cardiac arrhythmias, whether identi-
fied during a sleep study or during a cardiac work-up, are often
individualized to consider the particular clinical background and
conditions of the patient.>"

PEARLS

1. Cardiac arrhythmias are among the most common serious
adverse events encountered during a PSG.
2. The AASM recommends that significant arrhythmias
should be reported if the quality of the single lead is suf-
ficient for accurate scoring (AASM manual).
3. According to AASM guidelines, tachycardia is classified
as either narrow complex or wide complex based on the
following:
3a. Narrow complex tachycardia is characterized by > 3
consecutive beats occurring at a rate of > 100 bpm,
with a QRS interval < 120 ms (narrow complex).

3b. Wide complex tachycardia is characterized by > 3 con-
secutive beats occurring at a rate of > 100 bpm, with a
QRS interval > 120 ms (wide complex).

4. NSVT always requires further investigation, because of the
risk of sudden death in patients with structural cardiac dis-
ease.

5. Sleep technicians and sleep specialists should be versed in
proper policy and procedures when a patient demonstrates
a cardiac arrhythmia on a PSG.
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