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INTRODUCTION

Narcolepsy is now suggested as an autoimmune disorder.1 Autoimmune-mediated loss of 
hypocretin-producing neurons in the hypothalamus and resultant decreased hypocretin levels 
in the cerebrospinal fluid might be important to the etiology of narcolepsy. Recently, secondary 
causes such as infection, trauma, tumors, and H1N1 flu vaccination have been identified as 
causes or triggers of narcolepsy and excessive daytime sleepiness.2-4 Since the first description of 
post-traumatic narcolepsy, approximately 20 such patients have been reported.5 However, stud-
ies showing the location of brain damage are rare.6 Here, we report a patient who developed 
polysomnography-confirmed post-traumatic narcolepsy after traumatic hypothalamic hem-
orrhagic injury. 

CASE REPORT

A 37-year-old man was referred to our hospital due to excessive daytime somnolence and 
with a history of a trauma resulting from a car accident, in which he lost consciousness, 6 
months prior. He had developed daytime sleepiness following the accident that impaired his 
daytime activities. History taking revealed that before the accident, he had mild daytime 
sleepiness but no functional impairment and a relatively regular sleep pattern (asleep at 11 
pm–12 am and waking up at 6 am). Middle-of-the-night awakenings were rare, and he had 
no history of snoring, sleep apnea, or restless legs syndrome. During the day, he would nod 
off and become tired, with excessive sleepiness lasting nearly all day. He had no history of cat-
aplexy, hypnogogic hallucinations, or sleep paralysis. He did not consume alcohol or tobacco 
and he drank three cups of coffee a day. He didn’t show mood or psychotic symptoms when 
he was interviewed by a psychiatrist (S.C.). He scored 15 on the Epworth Sleepiness Scale (ESS) 
when he underwent a nocturnal polysomnography.
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Post-Traumatic Narcolepsy with Brain Injury

Evaluations
Brain magnetic resonance imaging (MRI) performed 2 weeks 

after the trauma in this patient revealed a hemorrhage in the right 
thalamus and midbrain (Fig. 1A). In addition, a diffuse axonal 
injury associated with petechial hemorrhages was noted in the 
bilateral periventricular white matter. A small amount of sub-
acute stage of subdural hemorrhage was also found in the left 
cerebral convexity. An overnight polysomnography study showed 
a total sleep time of 429.5 minutes with normal sleep efficiency at 
99%, a short sleep latency at 0.5 minutes, and patient showed 
sleep-onset rapid eye movement period in the nocturnal poly-
somnography with rapid eye movement latency of 2 minutes. 
Sleep stage scoring revealed increases in stage R (N1: 8%, N2: 
41.2%, N3: 18.6%, R: 32.1%) compared to normal R stage of 20–
25%.7 A sleep study showed an apnea/hypopnea index of 1.4/
hour, a periodic leg movement index of 4.9/hour, and a sponta-
neous arousal index of 5.3/hour. 

The Multiple Sleep Latency Test of 5 naps indicated a mean 
sleep latency of 2.3 minutes and 4 sleep onset REM periods. He 
was positive for both human leukocyte antigen (HLA)-DQB1 
*03:01 and HLA-DQB1*06:01 antigens.

Progress
Based on the findings from the sleep studies, he was diag-

nosed with narcolepsy without cataplexy, 200 mg of modafinil 
was administered. A follow-up MRI, at 7 months after car acci-
dent, showed a resolving hematoma in the thalamic-hypotha-
lamic area (Fig. 1B). The patient’s excessive daytime somnolence 
significantly improved, and we discontinued modafinil. Despite 
lack of modafinil, his ESS score was rated as 5. 

DISCUSSION
Although traumatic narcolepsy was first reported more than 

70 years ago, distinction from other sleep disorders such as sleep 
apnea or post-traumatic hypersomnia has remained unclear.5 
About 20 cases were reported of post-traumatic narcolepsy with 
heterogeneous manifestations from clinical presentation, se-
verity of injury, symptoms onset time, and HLA typing.6 Nar-
colepsy can occur after hypothalamic lesions that are related to 
hypocretin neurotransmission.2 In our current case, obvious 
injury of the hypothalamus was observed, and the patient’s 
symptoms gradually resolved over time with improvements in 
his narcolepsy symptoms. Most post-traumatic narcolepsy pa-
tients experience mild to moderate head injury but with no 
specific brain injury area determined.6 There has been only one 
previously reported case of post-traumatic narcolepsy with a 
documented brain lesion and surgical treatment.8 While the 
etiology of post-traumatic narcolepsy remains unknown, blunt 
injury may cause hypothalamic injury leading to an impaired 
hypocretin system.6 In addition, a previous study has revealed 
loss of hypocretin neurons following post-traumatic brain in-
jury on postmortem examination.9

Although HLA typing is not a diagnostic criterion according 
to the International Classification of Sleep Disorders 2nd Edi-
tion, HLA-DQB1*06:02 positivity is considered to be supportive 
of narcolepsy with cataplexy.10 In our current case, the patient 
was negative for HLA-DQB1*06:02 and positive for HLA-
DQB1*06:01 and HLA-DQB1*03:01. HLA-DQB1*06:01 is re-
garded as a protective allele for narcolepsy, whereas HLA-
DQB1*03:01 is regarded as a weak predisposing allele.11 In a 
previously reported post-traumatic narcolepsy case, such HLA 
typing was not observed,6 and further studies are thus needed on 
the relationship between HLA and narcolepsy. 

This case report describes narcolepsy after a traumatic hem-

Fig. 1. The sagittal view of the brain MRI of patient with post-traumatic narcolepsy. A: Hemorrhage in the right hypothalamus and right thal-
amus. B: Resolved hemorrhage in the right hypothalamus and right thalamus.
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orrhage of the brain, with symptoms resolving with improve-
ment of the brain hemorrhage. 
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