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400 Jahre Schlafapnoe?

Felix Platter (1536-1614)

Der basler Arzt berichtete von einem
sehr dicken Mann, der beim
Sprechen, Essen und Trinken
unvermittelt einzuschlafen pflegte
und während eines Festgelages im
Jahr 1560 plötzlich verstarb. 

Quelle: http://www.schlafapnoe-selbsthilfe.ch
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The Pickwick Papers – Charles Dickens, 1836

The Pickwick Papers

The object that presented itself to the eyes of
the astonished clerk, was a boy – a 
wonderfully fat boy– habited as a serving lad, 
standing upright on the mat, with his eyes
closed as if in sleep.

“Sleep!” said the old gentleman, ‘he’s always
asleep. Goes on errands fast asleep, and
snores as he waits at table.”

“How very odd!” said Mr. Pickwick.

“Ah! odd indeed,” returned the old gentleman; 
“I’m proud of that boy–wouldn’t part with him
on any account – he’s a natural curiosity!”
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Am J Med 1956; 21: 811-818 Lancet 1981; 317: 862-865
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Und trotzdem: Wir kennen nur die Spitze des Eisbergs

Ca. 85% aller behandlungswürdigen OSAS-Patienten sind nicht bekannt.
Kapur et al. Sleep Breath 2002; 6:49-54 - Young et al. SLEEP 1997; 20:705-706.
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Klinische Präsentation

Leitsymptome:
Schnarchen
beobachtete Atempausen
Tagesmüdigkeit /-schläfrigkeit

Symptome nachts:
Durchschlafstörungen
nächtliche Luftnotattacken
Herzrasen
vermehrtes Schwitzen
Nykturie (nächtliches Wasserlösen)

Symptome am Tag:
Verminderte Leistungsfähigkeit
Depression
Potenzstörungen
reduziertes sexuelles Verlangen (Libidoverlust)
morgendliche Kopfschmerzen
morgendliche Mundtrockenheit
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OSAHS is characterized by recurrent episodes of partial or
complete upper airway obstruction during sleep. This 
manifests as a reduction in (hypopnea) or complete cessation

(apnea) of airflow despite ongoing inspiratory efforts.

The individual must fulfill criterion a or b plus criterion c

a. Excessive daytime sleepiness that is not better explained by
other factors;

b. Two or more of the following that are not better explained by
other factors:
• choking or gasping during sleep
• recurrent awakenings from sleep
• unrefreshing sleep,
• daytime fatigue,
• impaired concentration (and/or)

c. Overnight monitoring demonstrates five or more obstructed
breathing events per hour during sleep. These events may
include any combination of obstructive apneas/hypopneas or
respiratory effort related arousals.

1.0 INTRODUCTION

OBSTRUCTIVE SLEEP APNEA is a condition character-

ized by repetitive obstruction of the upper airway often

resulting in oxygen desaturation and arousals from sleep.

The classic daytime manifestation is excessive sleepiness

but other symptoms such as unrefreshing sleep, poor con-

centration and fatigue are commonly reported.  Over the

past thirty years many types of abnormal breathing during

sleep have been described that are related to, but not accu-

rately described as apneas.  Partial airway obstruction can

lead to a reduction in tidal volume, referred to as a hypop-

nea, with the same consequences as an apnea.1 Even more

subtle abnormalities have been described such as progres-

sive increases in respiratory effort, reflecting increasing

upper airway resistance, that terminate after an arousal.2

Some patients have periods of hypoventilation during

sleep, most commonly seen in REM, and not always asso-

ciated with apneic events.  These patients are often obese,

usually have awake hypercapnia, and signs of cor pul-

monale.3 Still another type of breathing abnormality con-

sists of those apneic events that are not associated with

inspiratory effort, indicating reduced central respiratory

drive, referred to as central apneas.4 Central apneas can

occur in otherwise healthy individuals but they are also a

feature of Cheyne-Stokes breathing, which is commonly

seen in patients with congestive heart failure. Mixed apneas

refer to periods of absent airflow that are initially associat-

ed with an absence of respiratory effort and that persist

upon resumption of respiratory effort indicating upper air-

way obstruction. 

As different types of disordered breathing events during

sleep have been described, it has been recognized that signs

and symptoms could be used to describe several syn-

dromes. Burwell used the term Pickwickian syndrome to

describe patients with obesity, hypercapnia, cor pulmonale,

erythrocytosis, and daytime hypersomnolence.3 Guille-

minault introduced the term obstructive sleep apnea syn-

drome (OSAS) with its central feature of daytime hyper-

somnolence and polysomnographically proven obstructive

apneas.5 Hypopneas were first described by Block, et al. as

events of shallow breathing causing oxygen desaturation.6

In 1988, cases with hypopneas and no or few apneas were

described, with clinical symptoms similar to OSAS, and

introduced the sleep hypopnea syndrome.1 Subsequently

the OSAS began to be referred to as the obstructive sleep

apnea-hypopnea syndrome (OSAHS).  In 1992

Guilleminault described a series of patients that had typical

symptoms of obstructive sleep apnea but who did not have

obstructive apneas or hypopneas on polysomnography.  It

was suggested that these events, characterized by increas-

ing negative esophageal pressure during inspiration and

terminating with an arousal, reflected an upper airways

resistance syndrome (UARS).2 The term central sleep

apnea syndrome (CSAS) has also been discussed in the lit-

erature but it has never been established whether patients

with Cheyne-Stokes breathing or those with high altitude

periodic breathing should be included under this rubric. 

The initial description of OSAS by Guilleminault

included a criterion of a minimum duration of 10 seconds

for an apnea to be scored.  Based on a study of healthy sub-

jects it was also suggested that more than 30 apneas per

night should be considered abnormal.5 This was later stan-

dardized as the apnea index, which reflects the number of

apneas per hour of sleep.  The apnea index cutoff for OSAS

was set at 5.7 Since the initial descriptions of these differ-

ent types of abnormal breathing events and their related

syndromes, technology has changed and original defini-

tions have been modified to incorporate methods with

uncertain validity and reliability.  This has led to variable

definitions of events and syndromes that are based on dif-

fering methodologies.  The lack of uniform definitions as

well as the clinical overlap between the Pickwickian syn-

drome, OSAHS, and CSAS has created confusion in clini-

cal settings and has hindered comparisons of results from

research studies.  This publication addresses this issue by

proposing a set of standard criteria for defining apnea

events and syndromes.

The Report of an American Academy of Sleep Medicine Task Force

Sleep–Related Breathing Disorders in Adults—AASM Task ForceSLEEP, Vol. 22, No. 5, 1999 667

SLEEP–RELATED BREATHING DISORDERS IN ADULTS

Accepted for publication April 1999

Comments and Reprint Requests to:  AASM in conjunction with:  The

European Respiratory Society, The Australasian Sleep Association, The

American Thoracic Society

Sleep–Related Breathing Disorders in Adults:

Recommendations for Syndrome Definition and

Measurement Techniques in Clinical Research

SLEEP, Vol 22, No.5 1999

Definition
American Academy of Sleep Medicine (AASM), 1999

Obstruktive Schlafapnoe:
AHI > 5 aber KEINE Symptome

Obstruktives Schlafapnoe- :
AHI  > 5 UND Symptome
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Apnoe

Flusslimitation um ≥ 90%
Dauer mind. 10s

Obstruktiv: erhaltene Atemanstrengung
Zentral: fehlende Atemanstrengung
Gemischt: initial zentral, dann obstruktiv

Hypopnoe (AASM 2.0)

Flusslimitation um ≥ 30%
Dauer mind. 10s
Destauration um ≥ 3% UND/ODER Arousal

AASM 2.0

Symptome UND AHI > 5/h

AHI = ([Apnoe]+[Hypopnoe])/[h Schlaf]
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Diagnostik
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Pulsoxymetrien (Screening, Hausarzt, HNO)

Resp. Polygraphie (Diagnose möglich, Pneumologe)

Polysomnographie (erweiterte Diagnostik, Schlaflabor)

Diagnostik
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Häufigkeit des Obstruktiven Schlafapnoe-Syndroms

Young, T. NEJM 1993, 328(17), 1230–1235.
Bearpark H et al. AJRCCM 1995;151:1459–1465.

Bixler EO et al. AJRCCM 1998;157:144–148.
Pack, A. I. AJRCCM 2006, 173(1), 7–15

M

F

OSA OSAS

OSAS: f 2%, m 4%OSA OSAS

Häufigkeit zunehmend
2013: AHI ≥ 15/h
M/W 30-49: 10% / 3%
M/W 50-70: 17% / 9%
Peppard et al.; Am J Epidem; 177:1006-1014
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Hypnolaus-Studie, n=2121

Alter: 40-85j (Normalbevölkerung)

AHI > 5/h
Männer 83.8% / Frauen 60.8%
AHI > 15/h
Männer 49.7% / Frauen 23.4%

Heinzer R et al, Lancet 2015
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Risikofaktoren für die Entstehung von Obstruktiver Schlafapnoe

Übergewicht
10 kg Gewichtsunterschied → 2x mehr OSAS

Vergrösserte Mandeln
Häufigste Ursache bei Kindern

Nasenatmungsbehinderung
Septumverkrümmung, Heuschnupfen

Retrognathie



Obstruktive Schlafapnoe 2023 Vortrag Lungenliga Aargau  10/2023
Dr. med. P. Fachinger

Anatomie der oberen Atemwege – Das Donut-Modell
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Anstieg des AHI
Halsumfang nimmt zu und 

Beinumfang nimmt ab

Umverteilung von Flüssigkeit aus den Beinen in 
den Hals

sign. Zunahme des Halsumfangs und Abnahme des Querschnitts 
der oberen Atemwege messbar. Korreliert mit der Zeit die am 

Vortag sitzend verbracht wurde (p=0.003)

Nächtlicher Flüssigkeitsumverteilung

Umverteilung von Flüssigkeit aus den Beinen führt zu einem Anstieg des AHI (bei Männern)
Bradley TD et al. AJRCCM 2009; 179:241-246.

Liegen

White, Bradley The Journal of Physiology 2013, 591(Pt 5), 1179–1193
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Stål et al. Respiration (2012); (5), 407–417.
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Leung et al. AMJRCCM 2001; 164:2147-2165
Quan et al. Circulation 2001; 109:951-957
Ancoli-Israel et al. Chest 2003; 124:1400-1405
Elmasry et al. J Intern Med 2001; 249:153-161
...

OSAS ist assoziiert mit...

... Bluthochdruck

... Diabetes Mellitus Typ II

... Kardiovaskulären Erkrankungen

... Schlaganfall

Sterblichkeit 
OSAS unbeh.

Hazard-Rations allgemeine Mortalität, 
angepasst für:
Alter, Geschlecht, BMI, Art. Hypertonie, 
D.M., KHK, Herzinsuffizienz, Herzchirurgie, 
Stroke

Young et al. SLEEP 2008; 31: 1071-1078... Tod
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OSAS und Bluthochdruck

Dipper Non-Dipper

50% der OSA-Patienten haben Bluthochdruck

30% der Blutdruck-Patienten haben OSAS 

≈ 1.6Mio Menschen in der CH haben BH > OSA in CH: 0.5Mio („Eisberg-Phänomen“)

85% der Pat. mit ≥ 3 Blutdruck-Medikamenten haben OSAS 
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Shahar et al. AJRCCM 2001; 163:19-25

OSAS und Schlaganfall

Sleep Heart Health Study, n=6424
OR 1.58 (Vergl. Quartil I mit IV)

Prävalenz stummer Insulte 
m, Alter ≈ 50j, BMI ≈ 28kg/m2, PSG und MRI
Kein OSA 6.7%, AHI ≥ 15/h 25% Minoguchi et al. AJRCCM 2007; 175:612-617
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Unfallstatistik Deutschland 2005: 1700 Unfälle wg. Sekundenschlaf
24% der tötlichen Unfälle auf bayrischen Autobahnen wg. Sekundenschlaf 
BFU (CH): bei 10-20% aller Unfälle ist Müdigkeit beteiligt oder ursächlich
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Unfallhäufigkeit beim OSAS

Autor Studientyp Ergebnis

Barbé 1998
Am J Resp Crit Care Med; 1998; 
158:18-22

Case control
n=60/60
AHI > 20/h

OR 2.3 (1 Unfall / 3 Jahre)
OR 5.2 (>1 Unfall / 3 Jahre)

Young 1997
Sleep; 1997; 20:608-613

Kohortenstudie
n=913
AHI > 15/h

OR 4.2
(>1 Unfall / 5 Jahre)

Terán-Santos 1999
NEJM; 1999; 340:847-851

Case control
n=102/152
AHI > 10/h

OR 7.2 (1 Unfall)

Masa 2000
Am J Resp Crit Care Med; 2000; 
162:1407-1412

Interview, n=4002
Case control n=109
AHI > 15/h

OR 8.5 (1 Unfall)

George 1987
Lancet; 1987; 2:447 

Retrospektiv
n=270

OR 10.9 (>=1 Unfall)

Modifiziert nach M. Orth, Mannheim, 03/2013
J. Connor, G. Whitlock, R. Norton, and R. Jackson; Accid Anal Prev, vol. 33, no. 1, pp. 31–41, Jan. 2001.
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Werbung 1906
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Therapeutische Ansätze 

Gewebedruck

Muskel-/Nerven-
aktivität

Flüssigkeitsshift

Anatomische Bedingungen

CPAP
Ventile

Gewichtsreduktion

Kieferschienen
Stents

Operationen
Lagetherapie

Diuretika kein 
Effekt auf OSAS

Weniger sitzen ☺

Hypoglossus-Stim.
Didgeridoo
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CPAP-Therapie
Continous Positive Airway Pressure
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CPAP Continous Positive Airway Pressure

0
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Effekt der CPAP-Therapie

<1h

1-6h und >6h

Campos-Rodriguez et al. Chest 2005; 128:624-633

Marin et al. Lancet 2005; 365: 1046–53 

fatale CV-events

nicht fatale CV-events
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Therapeutische Ansätze 

Gewebedruck

Muskel-/Nerven-
aktivität

Flüssigkeitsshift

Anatomische Bedingungen

Gewichtsreduktion
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„(fast) Null-Diät“

n=63, BMI 30-40, Alter 30-65, AHI ≥ 15/h

9 Wochen Diät (550kcal/d) vs. Kontrollgruppe

Gewicht -20kg, AHI 23/h (von 37/h)
Johansson et al. BMJ 2009;339:b4609
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Therapeutische Ansätze 

Gewebedruck

Muskel-/Nerven-
aktivität

Flüssigkeitsshift
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Kieferschienen
Stents

Operationen
Lagetherapie
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Lagetherapie
Verhinderung der Rückenlage
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Lagetherapie

Jokic et al. CHEST 1999; 115:771–781 

Vgl. CPAP vs. Lagetherapie
N=13, Pat. mit lageabhängigem OSAS
AHI 17 ± 8 /h

N=67, Tennisbälle für Lagetherapi
Nachbeobachtung 2.5j

Nach 2.5 Jahren:
6% nutzen die Therapie noch

13.4% geben an gelernt zu haben die 
Rückenlage auch ohne Therapie zu 
vermeiden

➔ Lagetherapie nur unter 
regelmässiger Kontrolle

Bignold et al. J Clin Sleep Med 2009;5(5):428-430. 
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Kieferschienen

Gegen 100% Verbesserung des Schnarchens.

AHI kann in ca. 50% der Patienten signifikant (AHI <10/h) gesenkt werden.
Ca. 40% waren Non-Responder mit persistierende hohem AHI.

Sollte nur durch erfahrene (!) Zahnärzte/Kieferorthopäden angepasst werden

Empfehlung: 
Unterkieferprotrusionsschienen (UPS) bei CPAP-Intoleranz oder Leichter bis mittelschwere 
Schlafapnoe

Schmidt-Nowara, Am. Sleep Disorder Review, SLEEP 1995; 18:501-510
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Velumount Schnarchschiene

www.velumount.ch
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Vergleich Velumount und CPAP

Staub C, Neuropsychological Trends 2011 - ISSN 1970-3201

Schnarchindex besser

ESS (Schläfrigkeit) 
besser

AHI – 50%

CPAP ist überlegen
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Operative Verfahren - Tonsillektomie
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vorher     - nachher

Operative Verfahren – UPPP (UvuloPalatoPharyngoPlastie)
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Therapeutische Ansätze 

Gewebedruck

Muskel-/Nerven-
aktivität

Flüssigkeitsshift

Anatomische Bedingungen

Hypoglossus-Stim.
Didgeridoo
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Hypoglossus-Stimulation
Strollo et al. N Engl J Med 2014;370:139-49.

N=126, m 83%, Alter 54.5j, BMI 28.4kg/m2

Multicenter, cohort, prospektiv

Ausschluss-Kriterien:
AHI <20 oder >50/h,  25% zentrale oder gemischte Apnoen, AHI 
in Seitenlage < 10/h, anatomische Besonderheiten, 
konzentrischer Kollaps in DISE
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Hypoglossus-Stimulation
Strollo et al. N Engl J Med 2014;370:139-49.

N=126, m 83%, Alter 54.5j, BMI 28.4kg/m2

Multicenter, cohort, prospektiv

Ausschluss-Kriterien:
AHI <20 oder >50/h,  25% zentrale oder gemischte Apnoen, AHI 
in Seitenlage < 10/h, anatomische Besonderheiten, 
konzentrischer Kollaps in DISE

-68%

-70%

Spannend!
Aber: Wenig 

Langzeitdaten!
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Didgeridoo
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Medizinisches Didgeridoo

N=25, AHI 15-30/h, Schnarcher
6d/Woche für 25min Didgeridoo-Spielen
Puhan et al. BMJ 2006; 332:266-270
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Schlafapnoe ist häufig

85% aller OSAS-Patienten sind noch unbekannt

Schlafapnoe entsteht aufgrund verschiedener 
Mechanismen auf verschiedenen Ebenen im 
Hals-Rachen-Bereich

OSAS kann zu gravierenden Folgeerkrankungen 
führen (Herzinfarkt, Schlaganfall etc.)

Therapie der Wahl ist die CPAP-Therapie

Alternative Therapien können eine Verbesserung 
bringen, sind vergl. zu CPAP jedoch 2. Wahl

Alle alternative Therapien sollten mit einem 
erfahrenen Spezialisten abgesprochen werden 
um den grösstmöglichen Therapieeffekt zu 
erzielen.

Zusammenfassung
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