& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY

Aleksandar Videnovic,

Massachusetts General Hospital and Harvard
Medical School, United States

REVIEWED BY

Rosalia Cesarea Silvestri,
University of Messina, Italy
Anne-Marie Landtblom,
Uppsala University, Sweden

*CORRESPONDENCE
Linghua Kong
koko7418@163.com

RECEIVED 13 September 2023
ACCEPTED 29 July 2024
PUBLISHED 30 August 2024

CITATION
Kong L and Li C (2024) Symptoms similar to
Kleine-Levin syndrome in a patient with
basilar artery occlusion: a case report and
literature review.

Front. Neurol. 15:1293695.

doi: 10.3389/fneur.2024.1293695

COPYRIGHT

© 2024 Kong and Li. This is an open-access
article distributed under the terms of the
Creative Commons Attribution License

(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication
in this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Neurology

Frontiers in Neurology

TYPE Case Report
PUBLISHED 30 August 2024
pol 10.3389/fneur.2024.1293695

Symptoms similar to Kleine—Levin
syndrome in a patient with basilar
artery occlusion: a case report
and literature review

Linghua Kong* and Chunyan Li

Neurology Department, Binzhou Central Hospital, Binzhou Medical University, Binzhou, China

Introduction: Kleine—Levin syndrome (KLS) is a rare disorder characterized
by recurrent periodic hypersomnia, cognitive disturbances, hyperphagia, and
hypersexuality. Although many factors have been associated with its occurrence,
little is known about treatment. Herein, we present a case of symptoms similar
to KLS thought to be related to vascular occlusion disease.

Case description: An 81-year-old woman was admitted to the hospital due
to recurring episodes of disturbance of consciousness, cognitive disorder,
and hyperphagia for 18 years. She was diagnosed with KLS and basilar artery
occlusion. Endovascular and antithrombotic therapy was initiated, and her
symptoms fully resolved within 2 weeks of treatment initiation.

Conclusion: KLS has diverse clinical presentations and demonstrates variable
therapeutic responses. Vascular disease or blood flow disorder may be one
possible factor for this disease. This case underscores the need for further
research into the etiology and pathogenesis of KLS to promote evidence-based
approaches for its diagnosis and treatment.
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1 Introduction

Kleine-Levin syndrome (KLS), also known as periodic hypersomnia syndrome, is a
chronic sleep disorder characterized by recurrent episodes of hypersomnia, cognitive
disturbances, hyperphagia, and hypersexuality. It mostly affects young individuals, with a
reported prevalence of 1-5 cases per million across ages of 4 to 81years. The clinical
presentation of KLS is diverse, and the typical symptom triad involving hypersomnia,
hyperphagia, and hypersexuality has been reported in only approximately 40% of the cases.

Many factors have been associated with the occurrence of KLS, such as infection, post-
traumatic cerebral hemorrhage, multiple sclerosis, hydrocephalus, autoimmune encephalitis,
and systemic tumors. Reported cases in young population appear to be primary while those
in elders seem to be secondary to other neurological diseases. However, little is known about
KLS treatment. Herein, we present a case with symptoms similar to KLS thought to
be associated with vascular disease. The patient had basilar artery occlusion in her posterior
circulation and fully recovered following thrombectomy from the underlying disease.
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2 Case description

An 81-year-old woman was admitted to our hospital in June 2021
due to a recurrent consciousness disorder, with three previous
episodes in 2003, 2004, and 2020. In all instances, she experienced the
same symptoms: loss of consciousness for approximately 1-2 days,
followed by cognitive disorder and hyperphagia. The most recent
presentation occurred suddenly after dinner; she could not stand or
walk, and her speech became inarticulate. After approximately 10 min,
she lost consciousness without convulsions or urinary incontinence.
She had a history of hypertension and cardiovascular disease for more
than 20years and had undergone cataract surgery on her right eye
10years ago.

Physical examination revealed the following: Glasgow Coma Scale
(GCS) 8, blood pressure 107/60 mmHg, bilateral pupils with an equal
diameter of 2.5 mm with preserved reaction to light, no voluntary limb
movement, positive hand and leg drop test, positive Babinski and
Chaddock signs bilaterally, and national institutes of health stroke scale
score (NIHSS) 35. Laboratory test findings were as follows: hemoglobin,
99g/L, erythrocyte sedimentation rate, 23 mm/h; N-terminal pro-B-
type natriuretic peptide, 7,863 pg/mL; antithyroglobulin antibody,
184.2ng/mL; and anti-double-stranded deoxyribonucleic acid antibody,
227.821U/mL. Tumor markers and other biochemical parameter levels
did not show significant abnormalities. Brain computed tomography
showed no cerebral hemorrhage. As administration of low-dose
recombinant tissue plasminogen activator (0.6 mg/kg) did not result in
symptom improvement, emergency digital subtraction angiography
was performed, which revealed basilar artery occlusion in the middle
segment and blood perfusion defects in the distal segment (Figure 1).

After emergency bridging therapy using a direct aspiration first-
pass technique (ADAPT), the basilar artery blood flow recovered to
mTICI 2b. On the postoperative day 1, the patient’s GCS score was 8,
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the right pupil was irregular but reacted well to light, and the left pupil
was round with a diameter of 2mm and sensitive reaction to light. The
remaining physical examinations showed results as before. After 5days
of combined therapy with an antiplatelet agent, statins, butylphthalide,
aceglutamide, citicoline, and parenteral nutrition, her consciousness
level improved (GCS 13), her speech became clear, and she was able to
communicate. However, she still experienced episodes of disordered
speech, bouts of delirium, hyperphagia, and could not recognize her
family members. These symptoms occurred every night for several
hours and resolved the next day. On physical examination, muscle
strength was found to have improved to grade 4 in the upper limbs and
grade 2 in the lower limbs. On the day 10, her consciousness
completely recovered (GCS score 15) and muscle strength returned to
nearly normal. Her symptoms significantly improved, and she fully
recovered by day 14. She had four excessive sleepiness episodes lasting
from 2days to 2weeks; her cognitive function and behavior were
normal between the episodes. Hypersomnia could not be explained
adequately by other problems of sleep, mental disorder, or substance
abuse. The patient underwent a 24h electroencephalogram
examination during the first episode; however, as no epileptic wave
appeared, her previous doctor did not administrate any
antiepileptic medication.

3 Discussion

The first case of KLS was unofficially reported in the 17th century,
while its first academic report was in 1925, when professor Kleine (1)
first described the disease. In 1936, Professor Levin (2) systematically
elaborated on its characteristics. The currently known term KLS was
initially coined in 1942 by professors Critchley and Hoffman (3). The
first Chinese case was reported in 1983 (4).

A

FIGURE 1

distal blood flow (mTICI 2b).

Digital subtraction angiography findings. (A) Initial image obtained on admission showing basilar artery occlusion and filling defects in the distal
branches. (B,C) Follow-up images obtained after emergency bridging therapy using the “a direct aspiration first-pass technique” showing reestablished
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Most reported cases were sporadic, and familial cases were scarce.
Some familial female cases suggested a close relationship of KLS with
menstruation, because the first onsets in all affected female family
members were after their menarches. This suggests that familial KLS
may be associated with abnormal female hormone secretion. However,
recurrent familial cases were not always related to menstruation or
puerperium (5-7).

The largest number of KLS cases have been reported in the
American population, with most cases in the age group of 10-20 years,
with an average age of 15 years (8). Overall, the ages ranged from 4 to
80years in male patients and 11 to 69 years in female patients. Based
on available evidence, KLS appears to have male preponderance,
accounting for 79.2% of all reported cases (9). Symptomatic episode
periods have been reported to range from 3 to 21 days, with symptom-
free intervals from 2 weeks to up to 17 years (9).

Although the triad hyperphagia,
hypersexuality is considered the typical clinical manifestation of KLS
(10), less than half of the cases show this typical presentation. The
majority present with the following symptoms: hypersomnia, confusion,

of hypersomnia, and

apathy, insanity, or abnormal mental behavior (11, 12). The prevalence
of depression in KLS is also high, ranging from 40.9 to 48% (13, 14);
therefore, most early cases are first treated in psychiatric departments.
In terms of diet, hyperphagia was predominant in Chinese cases; the
patients could not stop eating voluntarily on account of their mental
symptoms and required an intervention by family members to control
the number of meals or suspend their eating activities in time.

Owing to the absence of specific diagnostic tests, the diagnosis of
KLS is based on typical clinical manifestations. Several studies have
confirmed that patients with KLS had no specific findings on
computed tomography, magnetic resonance (MR), or single-photon
emission computed tomography imaging (15, 16). Long-range
electroencephalography monitoring showed slow diffuse background
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waves in bilateral frontotemporal lobes; however, these findings were
not specific. Multiple sleep latency tests have indicated normal or
slightly shortened mean latency, and numerous studies have reported
no specific findings on polysomnography or abnormalities in sleep
architecture and proportion (17, 18).

Diagnostic criteria for KLS have been diverse for a long time;
different organizations and associations in Italy and India have
published multiple versions of diagnostic recommendations for this
disease. In 2014, the American Academy of Sleep Medicine published
the third classification of sleep disorders for standardizing the
diagnostic criteria (19). At present, the criteria from this classification
have been adopted by most countries worldwide.

Among more than 600 cases reported to date, approximately 10%
were secondary to stroke, infection, post-traumatic cerebral hemorrhage,
multiple sclerosis, hydrocephalus, autoimmune encephalitis, or systemic
tumors. The etiology, pathogenesis, biological characteristics, and
treatment of KLS remain poorly understood (20-22). Prior studies have
suggested an association of KLS with autoimmune inflammation,
physiological hormone level disorders, or genetic susceptibility (23, 24).
Various treatment strategies have been attempted in the absence of a
specific treatment. Amphetamine and methylphenidate were found to
be effective in some cases, while lithium therapy resulted in the cessation
of long attack episodes in others (25-28). In the current case, MR
imaging performed in 2020 showed mild demyelinating changes and
thickening of the cerebral dura, but large intracranial arteries were
normal (Figure 2). MR imaging performed 1year later, in June 2021,
showed nearly the same findings as before. No abnormalities or stenosis
in the large intracranial arteries were noted before this episode
(Figure 3).

To date, little is known about the pathogenetic mechanism of
KLS. Previous studies have indicated the involvement of the
thalamus and pons in KLS pathogenesis. One study from 12 patients
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FIGURE 2

Magnetic resonance (MR) imaging findings dated June 2020. (A—G) Axial T1-weighted, T2-weighted, and fluid-attenuated inversion recovery MR
images show mild demyelinating changes in the anterior horn of the lateral ventricle, abnormal punctate signals in the posterior limb of the internal
capsule, and thickening of the cerebral dura mater. (H) MR angiography image showing no abnormalities in the large intracranial arteries.
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FIGURE 3

Magnetic resonance (MR) imaging findings dated June 2021. (A—E) Axial MR images showing mild atrophy of the cerebral cortex and thickening of the
cerebral dura mater. (F) MR angiography image showing no abnormalities or stenosis in the large intracranial arteries.

showed significantly lower functional connectivity on pontine-
frontal eye field by functional MR imaging technology (29).
Another study by Professor Mignot and his collaborators explored
the interaction of genetic and environmental contributions to the
pathophysiology; TRANKI-region variants were found to
be significantly associated with KLS in 59 cases who reported birth
difficulties. Differentially expressed proteins (DEPs) HLA-DQ/DR
in cerebrospinal fluid were thought to be the most likely pathogenic
site, while only one patient with sporadic KLS had a duplication in
Xp22.31 (30).

When KLS occurs in a population suffering from other
neurological diseases, it is referred to as secondary KLS. KLS
seldom occurs with other diseases in young patients under 18 years
of age, while older adults may suffer from some serious neurological
diseases before their first KLS episode. To date, there are no clear
diagnostic criteria for secondary KLS. According to the third
classification of sleep disorders, secondary KLS appears to be a
mixed complication of hypersomnia and other cognitive
abnormalities. Although many factors have been associated with its
occurrence, little is known about the underlying mechanism.
Herein, we present a case of KLS thought to be related to vascular
disease. Our patient presented with transient basilar arterial
occlusion and blood flow disorders and reported full recovery
following thrombectomy and antithrombotic therapy. This suggests
a close relationship between KLS and vascular problems or blood
flow disorders. In the present case, the episode frequency and
duration, as well as onset age (over 80 years), differ from those of
typical cases. Therefore, although we suggest that this case
represents secondary KLS, we cannot exclude that it could just
be KLS-like.

In conclusion, this case highlights the diversity in presentation
and therapeutic response associated with KLS, and underscores the
need for further research into its etiology and pathogenesis, while
promoting evidence-based approaches for its diagnosis and treatment.
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