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9. Pathology of sleep 

by P. Passouant 

Service de Physiopathologie des Maladies Nerveuses, Centre Gui de Chauliac Cliniques St. Eloi, [;-34000 Montpellier 
(France) 

The pract ice  o f  all  n ight  or  24-h po lyg raph i c  record-  
ings as well  as a be t te r  unde r s t and ing  o f  s leep 
mechan i sms  have  y ie lded  extensive in fo rma t ion  on 
sleep pa thology .  Present  d a t a  refer  to h y p e r s o m n i a s  
and  insomnias .  They  also concern  o ther  anomal i e s  
such as sleep incidents  or  p a r a s o m n i a s  and  sleep 
epilepsy.  

Hypersomnias  
Several  types have  been  recognized  and  specif ied 
owing to cer ta in  f indings  such as: 1. the invers ion  o f  
the  2 kinds  o f  s leep at the  onset  o f  sleep, 2. the 
appea rance  o f  per iod ic  sleep apneas ,  3. the p ro longed  
du ra t ion  o f  a n o r m a l  sleep. 
1. Invers ion  of  the 2 kinds  o f  sleep: Sleep onset  R E M  
per iods  character ize  narcolepsyt ,  2. This  disease  which  
was first descr ibed  in 1880 b y  G e l i n e a u  is well  de f ined  

by  its cl inical  features:  sudden  d a y t i m e  s leep 'a t tacks ' ,  
at tacks o f  ca tap lexy  i nduc e d  b y  emot ions ,  hypna gog i c  
ha l luc ina t ions  and  sleep paralys is .  
The  invers ion o f  the  2 types  of  s leep enables  an  
unde r s t and ing  of  the f requen t  occurrence  o f  d r e a m s  
in narcolept ics  and  the r ichness o f  hypna gog i c  hal luci -  
nat ions.  The  loss o f  muscle  tone,  a t tacks  o f  ca t ap lexy  
and  sleep paralys is ,  have  been  equa ted  to the muscle  
a tony character is t ic  o f  R E M  sleep and  in te rp re ted  as 
a dissociat ion o f  this sleep. 
F u r t h e r m o r e  po lyg raph ic  recordings  have  shown a 
poor  qual i ty  sleep; i n somnia  is a f requent  fea ture  o f  
this disease.  Thus  narco lepsy  looks more  like a 
dysomnia  than  an  hype r somnia L  
The c i rcad ian  r h y t h m  of  wakefulness  and  sleep, tha t  
comes with age is deep ly  d i s tu rbed  in narcolept ics .  
Dur ing  the evolut ive per iods  o f  this disease,  the  to ta l  
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duration of sleep per 24 h can be as long as 15-18 h; 
that of REM sleep can reach 6 h. The 24-h pattern of 
the states of alertness can then be compared to that of 
the newborn 3. 

The hypothesis of an involution of the states of 
alertness in narcolepsy has been investigated by GH 
assays on blood samples obtained every 20 min 
throughout 24 h. Indeed GH is normally secreted 
during the first sleep cycle. During the exacerbating 
periods of the disease a hypersecretion of GH has 
been noted with 6-8 peaks varying from 5 to 15 ng, 
without any connection with NREM sleep 4. This type 
of secretion is similar to the one observed in the very 
young child. 

The treatment of narcolepsy is as follows. Tricyclics 
which have an inhibitory effect on REM sleep sup- 
press auxiliary symptoms; clorimipramine is the most 
potent. Hypnotics may help night Sleep 5. The com- 
monly used amphetamines reduce sleep attacks but 
fail to suppress them and sleep attacks last for life. 

2. Periodic sleep apneas only happen during sleep. 
They occur in the course of heterogenous conditions 
the best known of which is the Pickwickian syndrome 
characterized by diurnal sleep attacks, snoring and 
obesity. Sleep apneas may be of the obstructive type 
caused by a hypotonia of the posterior muscles of the 
pharynx, or of the mixed or central type as shown by 
respiration recordings. Alveolar hypoventilation con- 
trolled by blood gases only occurs during sleep. Sleep 
apneas, especially those of the obstructive type may 
lead to an increase in pulmonary arterial pressure, to 
a systemic high blood pressure and to cardiac failure. 

Periodic sleep apneas may occur in non-obese sub- 
jects. They have been described in children who have 
lapses of drowsiness, academic difficulties and head- 
aches 6. Likewise they have been observed in the 
newborn and might be responsible for some cases of 
sudden infant death which occur during sleep 7. On- 
dine's curse syndrome is a rare entity due to a failure 
of the automatic control of breathing. It goes with 
alveolar hypoventilation and daytime drowsiness. The 
respiratory disfunction that exists during daytime 
worsens during sleep 8. 

The treatment of periodic sleep apneas depends on 
the type of apnea. Clorimipramine is used for central 
apneas; bronchodilatators and sometimes tracheosto- 
my are prescribed for obstructive apneas. 

3. Idiopathic hypersomnias are characterized by too 
much sleep. Diagnosis may be difficult and long 
polygraphic recordings, 36 h or more, are necessary. 
Some of these hypersomnias are periodic~ This is the 
case of the Kleine-Levin syndrome with recurrent 
phases of hypersomnia, hyperphagia and in some 
cases hypersexuality. In addition some hypersomnias 
are linked to the menstrual period 9 and some are of 
hysteric origin. Hypersomnias, sometimes associated 

with 'sleep drunkenness', can begin with puberty and 
are sometimes hereditary 10. 

Insomnias 
Unlike hypersomnias, most insomnias do not form 
pathological entities per se. Insomnia can be pro- 
voked by numerous illnesses and by most mental 
diseases. It can be facilitated by modifications of the 
circadian rhythm of wakefulness and sleep (night 
work, intercontinental flights). 
Among these insomnias, chronic idiopathic insomnia 
is the most frequent. It depends on anxiety associated 
with either depression, psychasthenia or hysteria and 
on a hypochondriac fixation on sleep quantity. It is 
enhanced by hypnotics which are sometimes taken in 
high doses. All night polygraphic recordings give 
some information on sleep organization and on the 
value of the subjective assessment of sleep; according 
to different subjects, they show a long sleep latency, 
an early awakening and more frequent awakenings 
throughout the night. In some subjects the awaken- 
ings only occur in REM sleep. Total sleep time is 
often underestimated and some insomniac subjects 
state they did not sleep at all when their sleep was 
almost normal. 
Periodic sleep apneas similar to those found in some 
hypersomnias may be responsible for certain inSom- 
nias 11. They are usually of the mixed or central type 
and their average duration is 20 sec. They can vary 
from 20 or 30 to several hundred within a single night. 
Polygraphic recordings can still point out other anom- 
alies. The 'restless legs syndrome' occurs just after 
going to bed and may extend until morning and be 
responsible for a severe insomnia. Nocturnal myoclo- 
nus, of a 15- to 60-sec periodicity, lightens sleep. 
A facilitation of the waking system explains most of 
the insomnias. Its cause is usually psychic. The insom- 
nias due to a defect of the hypnogenic systems are 
exceptional. Such a type of insomnia has been de- 
scribed in a rare disease, the 'chor6e fibrillaire de 
Morvan'12; it is sensitive to the serotonin precursor, 5- 
hydroxytryptophan, which is usually ineffective in 
other types of insomnia. 

Night incidents 
They are frequent in the child. They consist of sleep 
terrors, sleep walking, nocturnal enuresis, teeth grind- 
ing, jactitation of the head, etc. They are facilitated by 
an abnormal emotivity supported by family conflicts 
or academic difficulties. Their persistence in the adult 
is usually linked to a neurotic condition: sleep terrors 
are then replaced by nightmares which are different 
from anxiety dreams. 
Polygraphic recordings have shown that sleep inci- 
dents are never associated with REM sleep and 
always occur with an awakening from deep slow-wave 
sleep 13. They are responsible for dissociative awaken- 
ings either with motor automatism (sleep walking) or 
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with confusion (sleep terrors) or with a vegetative 
expression (nocturnal enuresis). 
Furthermore polygraphic recordings have pointed out 
that these episodic phenomena of sleep have no 
relation to epilepsy. EEG tracings show an alpha 
rhythm and never indicate paroxysmal discharges. 
However, association with epilepsy is possible and we 
once observed a grand-mal seizure immediately after 
a sleep terror 14. Night incidents, especially in the 
child, are minor and easily corrected by mild tranqui- 
lizers. 

Night epilepsy 
Recent studies have shed light on the influence of the 
2 kinds of sleep and on the patterns of attacks which 
occur during the nigh05. 
NREM sleep is a genuine convulsant agent. It facili- 
tates the generalization of discharges and generalized 
as well as partial attacks occur during this kind of 
sleep. It modifies the electrical and clinical pattern of 
attacks. It facilitates tonic attacks, the duration of 
which can be between 5 and 50 sec, and the number 
of which can vary from 10 to 300 within a single night. 
Clinical features are extremely variable, from grand- 
real attacks to minor phenomena such as moaning or 
teeth grinding. This activation of epilepsy by NREM 
sleep may depend upon the synchronizing mechan- 
isms of this kind of sleep. On the other hand the short 
duration of tonic attacks without any post-ictal 
phenomena favours an inhibition associated with the 
facilitation induced by NREM sleep. 
REM sleep reduces generalized discharges. It can be 
the time when frontal lobe or temporal lobe partial 
attacks occur; the electrical pattern of these attacks 
looks like that of daytime attacks though their clinical 
features may be tenuous. In addition petit-mal parox- 
ysmal discharges similar to that of wakefulness are 
encountered during REM sleep. 
Transitional periods between wakefulness and NREM 
sleep stage I or between sleep and wakefulness 
(awakenings during the night, morning awakening) 
are elective phases for the appearance of  centrence- 
phalic epilepsies such as petit-real, myoclonic petit- 
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real, grand-real. The functional reorganization of the 
brain during transitional states of alertness clearly 
facilitates these epilepsies. 
Sleep stage patterns are modified by grand-mal at- 
tacks; REM sleep duration is reduced. On the other 
hand, tonic attacks, partial attacks, whether in NREM 
sleep or in REM sleep, do not alter the organization of  
sleep. 
Other current research concerns the anomalies of 
sleep in mental diseases, in heart, vascular and endo- 
crine disorders and in degenerative diseases of the 
central nervous system. The study of sleep, which in 
man takes up a third of his life, is only in its early 
stages. It is likely that new data will be obtained by 
studying sleep and it can be considered as a tool, for a 
better knowledge of numerous diseases, and maybe, 
their physiopathology. 
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10. Conclusion. Sleep as part of the integral circadian waking-sleep function 

by M. Monnier 

(formerly Institute of Physiology, University of Basel) A'ussere Baselstrasse 91, CH-4125 Riehen (Switzerland) 

Confusion about 'what sleep actually is' occurs when 
complementary events, such as day and night, waking 
state and sleep are dissociated. Thus, when the waking 
state is disregarded, the meaning of sleep cannot be 
satisfactorily comprehended. Consequently, the tech- 
niques are arbitrarily focused on sleep alone; this 
automatically falsifies the functional interpretation of 

the experimental results. In order to avoid such 
misinterpretations, we should consider the whole wak- 
ing-sleep cycle in relation to the circadian (circa 
24-h) biorhythm, and within the latter, consider 
separately the diurnal (day-light) 12-h phase and the. 
nocturnal (night-dark) 12-h phase. Only the full pow- 
er spectrum of the telemetrically recorded EEG, con- 


