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37-year-old non-sleepy (Epworth Sleepiness
Scale score of 8) female with a history of depres- QUESTION:

sion, obesity, and restless leg syndrome underwent a What is the diagnosis based on Video 1 and the

polysomnography (PSG) for evaluation of daytime PSG fragment presented in Figure 1?
fatigue and sleepiness. The split-night PSG revealed

an apnea-hypopnea index (AHI) of 15/hour. However,
vocalizations were noted during the diagnostic portion
of the night that disappeared during the later portion
of the study. A sample video PSG fragment with the
nocturnal vocalizations is presented in Video 1.

A. Nocturnal frontal lobe epilepsy

B. Nocturnal hiccups and catathrenia
C. Stridor

D. REM sleep behavior disorder
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Figure 1—30-second epoch of a video PSG fragment.
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LOC, ROC: Ocular channels. FZ-CZ, CZ-OZ, C4-A1: Electroencephalographic (EEG) channels. Chin, arm and Leg EMG: chin, arm and leg electromyogram
channels. The leg EMG was performed on both the lower extremities on the anterior tibialis muscle, while the arm EMG was performed on the right forearm
muscles. ECG: electrocardiogram. CPAP: CPAP flow channel. Sono: Sonogram channel. Sp02: oxygen saturation. SUM: summation of chest and abdominal
respiratory inductance plethysmography (RIP) bands. RC and ABD: chest and abdomen RIP bands. HR: heart rate.
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ANSWER: B. Nocturnal hiccups and catathrenia

DISCUSSION

The video PSG fragment demonstrates the phenomena
of both hiccups and catathrenia (Video 1). In the PSG frag-
ment presented in Figure 2, we see the presence of catathrenia
(marked by A) followed by hiccups (marked by B).

The literature on nocturnal hiccups is scarce. Hiccups
usually stop at sleep onset; however, they may occur and
persist during sleep. The frequency and periodicity varies
based on the sleep stages.' Occasionally, the frequency of the
hiccups may vary in a similar fashion to the heart rate vari-
ability during REM sleep.'? A notable characteristic feature of
nocturnal hiccups is the relationship with the phase of inspira-
tion. During wakefulness, the onset of hiccups precedes the
peak inspiratory excursion of the diaphragm, whereas during
sleep, the onset coincides with the onset of diaphragmatic

excursion leading to “synchrony” between hiccups and inspi-
ration.'? In our patient, the hiccups were predominantly noted
during stage N2; however, the frequency was variable and did
not seem to correlate with the phase of respiration (Figure 3,
arrows). The hiccups did not result in arousals or awakenings,
and the patient was unaware of them, as was her husband.
Though hiccups have been reported to increase sleep latency,
decrease sleep efficiency, and decrease stage N3 and REM,
this was not noticed in our patient. Data are inconclusive
about an association between hiccups and obstructive sleep
apnea (OSA).’

The etiopathogenesis of hiccups is not entirely clear.
Furthermore, epidemiological data on the prevalence of intrac-
table hiccups is lacking. A case series of 220 patients noted a
higher prevalence among older men.* Hiccups were thought
to be secondary to dysfunction of the respiratory system (i.e.,
diaphragmatic spasms, phrenic nerve excitation) versus disor-
ders of the gastrointestinal system (gastric distension or reflux)
or due to neurological (seizures, post-anoxic syndrome) or
psychosomatic causes.” Interestingly, in our patient, the hiccups

Figure 2—30-second PSG fragment showing the presence
interrupted by 2 hiccups (B).

of a catathrenia event with the sound of moaning/groaning (A)
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LOC, ROC: Ocular channels. FZ-CZ, CZ-OZ, C4-A1: Electroencephalographic (EEG) channels. Chin, arm and Leg EMG: chin, arm and leg electromyogram
channels. The leg EMG was performed on both the lower extremities on the anterior tibialis muscle, while the arm EMG was performed on the right forearm
muscles. ECG: electrocardiogram. CPAP: CPAP flow channel. Sono: Sonogram channel. Sp02: oxygen saturation. SUM: summation of chest and abdominal
respiratory inductance plethysmography (RIP) bands. RC and ABD: chest and abdomen RIP bands. HR: heart rate.
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subsided after she was placed on omeprazole for gastroesopha-
geal reflux disease (GERD). Current hypothesis suggests that
hiccups occur due to a dysfunction in the brainstem neural
trigger mechanism leading to paradoxical activation of the
“glottic closure complex” soon after the activation of the
“inspiratory complex” leading to closure of the glottis during
inhalation causing a tonic-phasic inspiratory obstruction sound
known as the hiccup.?

Catathrenia is a chronic disorder characterized by expiratory
groaning/moaning during sleep and is categorized as a para-
somnia under the International Classification of Sleep Disor-
ders, 2™ edition (ICSD-2).° It is a rare condition with only 40
cases reported in the literature since its original description in
1983.6 The classic PSG description of catathrenia is a deep inha-
lation followed by protracted exhalation during which moaning
or groaning sounds are produced, usually lasting between 2 and
49 seconds.>” Our patient demonstrated these features in the
PSG and this is shown in Figure 1 and Figure 2 (marked by
A). The response of catathrenia to treatment with either medica-
tions or continuous positive airway pressure (CPAP) is variable,

Sleep Medicine Pearl

with some studies showing improvement or even elimination,
while others show no improvement.®'

Our patient did well on CPAP to treat her OSA. Hiccups
resolved with treatment of her GERD, and catathrenia was not a
symptom that bothered her enough to be treated. This case illus-
trates the importance of simultaneously correlating the PSG
tracings with the video and audio recordings to understand the
ongoing phenomenon that may not be discernible by reviewing
the PSG tracings alone.

CLINICAL PEARLS

1. Hiccups, though not uncommon during wakefulness,
may persist during sleep, resulting in nocturnal sounds.

2. Catathrenia characterized by moaning and groaning
during prolonged exhalation, is part of the spectrum of
nocturnal vocalization-nocturnal sounds. As initially
described, catathrenia was said to occur predominantly
during REM sleep, but it can occur during NREM sleep
(in some studies predominately during NREM sleep).

Figure 3—30-second PSG fragment showing the presence of hiccups (arrows) during the early half of exhalation.
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LOC, ROC: Ocular channels. FZ-CZ, CZ-OZ, C4-A1: Electroencephalographic (EEG) channels. Chin, arm and Leg EMG: chin, arm and leg electromyogram
channels. The leg EMG was performed on both the lower extremities on the anterior tibialis muscle, while the arm EMG was performed on the right forearm
muscles. ECG: electrocardiogram. CPAP: CPAP flow channel. Sono: Sonogram channel. Sp02: oxygen saturation. SUM: summation of chest and abdominal
respiratory inductance plethysmography (RIP) bands. RC and ABD: chest and abdomen RIP bands. HR: heart rate.
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3. An awareness of these nocturnal sounds is important for
a sleep clinician, so as not to confuse it with a different
parasomnia or REM sleep behavior disorder.
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