
288

Murat ERDEM1, Abdullah BOLU1, Beyazıt GARİP1, Dursun KARAMAN2, Sinan YETKİN1

1Gülhane Military Medical Academy, Division of Psychiatry, Ankara Turkey
2Gülhane Military Medical Academy, Division of Pediatric Psychiatry, Ankara, Turkey

Clinical and Polysomnographic Features of Kleine-Levin Syndrome: 
Case Series
Kleine-Levin Sendromunda Klinik ve Polisomnografik Özellikler: Olgu Serisi

Cor res pon den ce Ad dress/Ya z›fl ma Ad re si
Murat Erdem MD, Gülhane Military Medical Academy, Division of Psychiatry, Ankara Turkey

Gsm: +90 506 536 13 51 E-mail: drmerdem@yahoo.com Re cei ved/Ge liş ta ri hi: 02.27.2012 Ac cep ted/Ka bul ta ri hi: 06.01.2012      
 © Arc hi ves of Neu ropsy chi atry, pub lis hed by Ga le nos Pub lis hing. / © Nö rop si ki yat ri Ar şi vi Der gi si, Ga le nos Ya yı ne vi ta ra f›n dan ba s›l m›fl t›r.

Case Report / Olgu Sunumu
Doi: 10.4274/npa.y6500

Arc hi ves of Neu ropsy chi atry 2013; 50: 288-290

Nö rop si ki yat ri Ar fli vi 2013; 50: 288-290

ÖZET ABS TRACT

Kleine-Levin Syndrome (KLS) is a rare disorder characterized intermittent 
hypersomnia, hyperphagia, hypersexuality, abnormal behaviors, and confusion. 
Patients are asymptomatic between episodes. The aim of this case series study 
was to determine the clinical features of patients with KLS and to compare the 
polysomnography (PSG) findings between symptomatic and asymptomatic periods.
We compared the results of PSG investigations performed in symptomatic and 
asymptomatic periods in six patients diagnosed with KLS at Gulhane Military 
Medical Faculty Sleep Research Center between 1998 and 2005. The age at onset 
of KLS was approximately 18 years, the diagnosis delayed 2.67 years, hypersomnia 
episodes lasted approximately 11.5 days, until the correct diagnosis, the patients 
had experienced on average 5 episodes. Total sleep time in KLS patients during 
symptomatic period and stage 2 sleep percent was higher than in asymptomatic 
period. REM latency was shorter and stage 3 and REM percent was lower in 
asymptomatic period. The clinical features including the age of onset and episode 
duration are compatible with those from the previous studies. It was observed 
that the sleep architecture during symptomatic period was different from that in 
asymptomatic period.  (Arc hi ves of  Neu ropsy chi atry 2013; 50: 288-290) 
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Kleine-Levin Sendromu (KLS) aralıklı ortaya çıkan hipersomni dönemlerinin yanı sıra 
hiperfaji, hiperseksüalite, anormal davranışlar ve konfüzyon ile karakterize, ataklar 
arası dönemde kişinin normal işlevlere sahip olduğu, nadir görülen bir hastalıktır. 
Bu çalışmada KLS olgularında klinik özelliklerin belirlenmesi, semptomatik ve 
asemptomatik dönemde polisomnografi (PSG) bulgularının karşılaştırılması 
amaçlanmıştır.  Gülhane Askeri Tıp Akademisi Uyku Araştırma Merkezinde 1998-
2005 yılları arasında KLS tanısı konulan altı hastanın semptomatik ve asemptomatik 
dönemde yapılan PSG incelemelerinin sonuçları karşılaştırıldı.  KLS’nin yaklaşık 
olarak 18 yaşında başladığı, tanı konulmasının ortalama 2,67 yıl geciktiği, uyku 
atağının ortalama 11,5 gün sürdüğü, hastaların tanı alıncaya kadar ortalama 5 atak 
geçirdiği saptandı. KLS olgularının semptomatik dönem toplam uyku süresi ve 
evre 2 yüzdesinin asemptomatik dönemden yüksek, REM latansının asemptomatik 
dönemden kısa, evre 3 ve REM yüzdesinin asemptomatik dönemden düşük olduğu 
saptandı. KLS hastalarında hastalık başlangıç yaşı, atak süresi gibi klinik özelliklerin 
literatürle uyumlu olduğu, semptomatik dönem uyku yapısının asemptomatik 
dönemden farklılık gösterdiği dikkat çekmektedir. (Nö rop si ki yat ri  Ar fli vi 2013; 50: 
288-290)

Anah tar ke li me ler: Kleine-Levin Sendromu, polisomnografi 

Çıkar çatışması: Yazarlar bu makale ile ilgili olarak herhangi bir çıkar çatışması 
bildirmemişlerdir.

Introduction 

Klein-Levin syndrome (KLS) is a rare syndrome which 
frequently starts at a young age, affects men more frequently 
and is poorly known (1,2). The symptoms which were 
defined by Klein in 1925 for the first time were confirmed 
in 1929 by Levin and Cricthley and Hoffman gave the known 
name in 1942 (3). KLS is characterized with hyperphagia, 
hypersexuality, abnormal behavior and confusion in addition 
to intermittent hypersomnia periods. To make a diagnosis 
of recurrent hypersomnia which also includes KLS according 
to the International Classification of Sleep Disorders (ICSD-

2) diagnostic criteria the sleep attack should last 2 days-4 
weeks, at least one attack should occur yearly, the patient 
should have normal wakefulness level, cognitive functions 
and behavior between the attacks and this conditions should 
not be related with general medical, psychiatric diseases 
or sleep disorders. For a diagnosis of KLS recurrent sleep 
attack periods and at least one of the findings including 
hyperphagia, hypersexuality, irritability, aggression, peculiar 
behavior, disorientation, confusion and hallucination related 
with these periods should be present (4). In treatment of 
this syndrome, psychostimulant drugs are used in addition 
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to mood stabilizers. It has been reported that the severity 
of the symptoms decrease at the age of mid-thirties (5). 
Although there are case presentations related with KLS in the 
literature, there are limited number of studies investigating 
sleep architecture in the symptomatic and asymptomatic 
periods in these patients because of the low prevalence 
of the syndrome. Some studies have found no difference 
between the two periods in terms of sleep architecture (6) 
and some others found a decrease in sleep efficiency and in 
the percentage of stage 3 in the symptomatic period (3,5). 
This difference has been proposed to be related with the 
period during which the PSG examination was performed 
and if the study covered the whole symptomatic period (6). 
In this study, it was aimed to compare the clinical properties 
and PSG findings in the symptomatic and asymptomatic 
periods in 6 patients who were diagnosed with KLS.

Method 

The data of PSG examinations in the symptomatic 
and asymptomatic periods of 6 patients who presented 
to Gülhane Military Medical Academy Sleep Investigation 
Center between 1998 and 2005 and who were diagnosed 
with KLS according to the history and clinical observation 
were examined retrospectively. The recording in the 
symptomatic period started in the first day of the attack. All 
patients were diagnosed according to the ICSD-2 diagnostic 
criteria. PSG examination was made using standard systems 
(GRASS Model 78-tip analog sysytem and Somnostar Alpha 
Sleep Polysomnography). In PSG examination, 4-channel 
electroencephalogram (EEG) (C3-A2, C4-A1, O1-A2 and O2-
A1), 2-channel electrooculogram (EOG), mandibular muscle 
electromyography (EMG), electrocardiography (ECG), oral and 
nasal airflow, thoracic and abdominal respiratory movements, 
tibialis anterior muscle EMG, percutaneous O2 saturation 
were measured. PSG examinations were scored according 
to the Rechtschaffen and Kales criteria (7). Ages at disease 
onset, diagnosis delay times, attack numbers and times and 
PSG examination values were expressed as mean ± standard 
deviation. PSG examination results in the symptomatic 
and asymptomatic periods were compared using Wilcoxon 
signed-rank test, since parametric conditions were not met. 
A p value of ≤0.05 was considered statistically significant.

Results 

The symptoms of abnormal behavior, aggression and 
confusion were observed in the period of sleep attack in 
6 of the subjects who were all male, hypersexuality and 
hyperphagia were observed in 4 subjects and psychotic 
symptoms were not found in any subject. Sociodemographic 
and clinical properties of the patients are shown in (Table 1).

It was found that the syndrome started at a mean age of 
18 years, the diagnosis was delayed for a mean period of 2.67 
years, the sleep attack time was 11.5 days and the patients 
had had 5 attacks on average until the diagnosis was made.

The comparison of PSG examinations in the symptomatic 
and asymptomatic periods of the patients is shown in (Table 2).

In KLS patients, it was found that the total sleep time 
and the percentage of stage 2 were higher, REM latency was 
shorter, the percentages of stage 3 and REM percentage 
were lower in the symptomatic period compared to the 
asymptomatic period.

Discussion 

In this study, it was aimed to determine clinical 
properties of 6 KLS patients and to compare PSG results in 
the symptomatic and asymptomatic periods. It was found 
that the disease started at a mean age of 18 years in 6 KLS 
patients, the diagnosis was delayed for a period of 1-6 years 
(mean: 2.67 years), REM latency was shorter and percentages 
of stage 3 and REM were lower in the symptomatic period 
compared to the asymptomatic period.

The age of disease onset in the patients ranged between 
14 and 21 years which was compatible with the literature and 
the mean age of disease onset was found to be 18 years. 
In a review study conducted by Arnulf et al. with 186 KLS 
patients, the age of disease onset was found to be 16.9±8.5 
years and the syndrome started in the second decade in 81% 
of the subjects (8). However, cases with an age of disease 
onset of 4 years (9) and 82 years (10) have been reported in 
the literature.

In this study, the sleep attack time in KLS patients was 
found to be 11.50±3.61 (5-15) days which was similar to 
the literature. This was found to be 13.95±2.90 (7-28) days 

Table 2. Comparison of polysomnography findings 
between the symptomatic and asymptomatic periods in 
subjects with Klein-Levin syndrome

 Symptomatic Asymptomatic Z. p

Total sleep time (min) 1805.67±746.49 534.00±105.29 2.20, 0.03

Sleep efficiency (%) 85.35±5.27 85.67±8.02 0.11, 0.92

Sleep latency (min) 14.92±25.47 31.83±25.67 1.10, 0.27

REM latency(min) 65.83±15.05 121.33±40.01 2.20, 0.03

Stage 1 (%) 2.18±1.68 2.00±2.53 0.63, 0.53

Stage 2 (%) 72.70±5.93 67.00±6.23 2.20, 0.03

Stage 3 (%) 12.70±4.93 15.67±4.80 2.20, 0.03

REM (%) 12.42±2.76 15.00±3.10 1.99, 0.05

Z: Wilcoxon Signed-Rank Test

Table 1. Clinical and sociodemographic properties in 
subjects with Klein-Levin syndrome 

 Mean±SD Min-max value

Age at onset 18.00±2.37 14-21

Time of delay of diagnosis (years) 2.67±1.86 1-6

Number of attacks 5.00±0.63 4-6

Attack time (days) 11.50±3.61 5-15
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by Huang et al. in 19 patients (6), 11.5±6.6 (3-42) days by 
Gadoth et al. in 34 patients (3), 9 and 8 days on average for 
men and women in 169 patients, respectively by Billiard et 
al. (11), 12.5±7.5 (2-270) days by Arnulf et al. in 108 patients 
(12). The delay time for diagnosis was found to be 2.67±1.86 
(1-6) days. This time was found to be 2 years for men and 
2.5 years for women in 191 KLS subjects (11). In the study in 
which 34 subjects were evaluated, a delay time of 3.8±4.2 
(0.5-14) days was found. The low number of our subjects 
limits interpretation of this finding as positive. In addition, 
it was found that this time ranged between 3 and 8 years in 
some case presentations in our country (13,14,15,16).

In comparison of PSG findings in the symptomatic and 
asymptomatic periods of the patients, it was found that 
REM latency was shorter and stage 3 and REM percentages 
were lower in the symptomatic period. Huang et al. found 
no difference between the PSG findings in the symptomatic 
and asymptomatic periods in 10 patients (6). However, the 
fact that the total Sleep Time (TST) values were also close 
to each other (289.2±74.8 and 298.4±67.5 min) shows that 
only nocturnal PSG recording was done in the symptomatic 
period which means that PSG examination was performed 
for a shorter time compared to the sleep attack time. In 
the study conducted by Gadoth et al. with 14 KLS patients 
in which PSG findings in both periods were compared, the 
percentage of stage 3-4 in the symptomatic period was 
found to be lower compared to the asymptomatic period. In 
this study, the total sleep time was found to be 567.7±204.5 
minutes in the symptomatic period (3). The findings 
obtained by Mayer et al. who performed PSG examination 
in 5 patients for 13 hours in the symptomatic period were 
similar (5). These findings showed that the percentage of 
slow wave sleep was lower during the sleep attack compared 
to the asymptomatic period in KLS patients. This shows that 
sleep did not deepen and progressed superficially, when the 
symptomatic period was evaluated as a whole. Huang et al. 
found that the percentage of REM sleep was higher in the 
early stage of the symptomatic period and the percentage of 
slow wave sleep was higher in the late stage (6).

In this study, REM latency in the symptomatic period was 
found to be shorter compared to the asymptomatic period. 
Although it has been reported that REM latency is shorter 
compared to healthy controls or is within the normal limits 
in KLS patients in the literature (16), Mayer et al. found that 
REM latency was longer in the symptomatic period compared 
to the asymptomatic period in 5 patients (5) and Gadoth et 
al. found that REM latency was not different between the 
two periods in 14 patients (3). Small sample sizes render 
interpretation of the findings difficult. In these studies 

including our study, the fact that the history of psychiatric 
diseases including major depression was not evaluated might 
be related with the variance of REM latency between studies.

The main limitations of this study included small 
sample size, inclusion of only male patients and absence 
of performance of Multiple Sleep Latency Test. Hormonal, 
imaging and electrophysiologic studies should be performed 
in the symptomatic and asymptomatic periods to elucidate 
the etiology of KLS.
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