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ǵÙŴȒȂȋȆȁ ǧȉǿŲŵŶȁȉɻȈȋ ǢÙȆȈȋ ǱȆŴȋŀȈȆȈȅȈǿȃȄȈȒ ǴŀǼŀŲŶȈȊ 
ǱŲȆŴÙȃŵŶȁŀɻȈȋ ǫȉǼŶȁȊ 



ǳŶȑȌȈȃ 

 
Ä ǪŵŶȈȉȃȄǼ ŲȆŲųȉȈŀǼ 

Ä ǳŶȈȃȌŴɻŲ ŲȆŲŶȈŀɻŲȊ 

Ä ǰȉȃŵŀȈɻ 

Ä ǧÙȃųȁŀȃȈȅȈǿɻŲ 

Ä ǱŲȂȈŷȋŵȃȈȅȈǿɻŲ 

Ä ǫȅȃȆȃȄǼ ŴȃȄȑȆŲ 

Ä ǧÙȃÙŶȓŵŴȃȊ 

Ä ŰŴȉŲÙŴɻŲ 



ǩ ŲȉȌǼ... 

Ä 1837 Dickens C (Posthumous 
Papers of the Pickwick Club. Chapman & 
Hall,London) 

 
Ä 1889 Hill W . On some cases 

of backwardness and 
stupidity in children  (Br Med J 
Clin Res Ed 1889;2:711-712) 

 
Ä 1976  Guilleminault C. ǱȉȓŶȁ 
ÙŴȉȃǿȉŲŷǼ ŵȋȆųȉȑŀȈȋ 
ȋÙȆȃȄǼȊ ǺÙȆȈȃŲȊ ŵŴ ÙŲȃųȃǺ 
(Sleep apnea in eight  children. Pediatrics 
1976;58:23 -30) 

 



ŰǻŵŴȃȊ ŲÙȑŷȉŲȇȁȊ 



 ǰȉȃŵŀȑȊ ǳǥǥǵǵ (1)  ǥ+Ǧ+ů 
A. ǴȈȋȅǺȌȃŵŶȈȆ ǻȆŲ ŴȄ ŶȎȆ ȄŲŶȎŶǻȉȎ (ȄȅȃȆȃȄǺ ŴȋȉǼŀŲŶŲ) 

 

   i.   ǩŀŴȉǼŵȃŲ ȋÙȆȁȅɻŲ, ŲȆǺǿȄȁ ǿȃŲ ȒÙȆȈ ȄŲŶǺ ŶȁȆ ųȃǺȉȄŴȃŲ ŶȁȊ ȁŀǻȉŲȊ, ŀȁ 
ŲȆŲȀȎȈǿȈȆȁŶȃȄȑȊ ȒÙȆȈȊ, ȁŀŴȉǼŵȃŲ ȄȑÙȎŵȁ, ŲȋÙȆɻŲ 

 

   ii.  AŷȋÙȆɻŵŴȃȊ ŀŴ ŲɻŵȂȁŀŲ ÙȆȃǿŀȈȒ ȄŲȃ ŲȆǺǿȄȁ ǿȃŲ ŲǻȉŲ 

 

   iii.  ǰ ŵȒȆŶȉȈŷȈȊ ŵŶȈ ȄȉŴǾǺŶȃ ŲȆŲŷǻȉŴȃ ųȋȆŲŶȑ ȉȈǿȌŲȅȁŶȑ, ųȃŲȄȈÙǻȊ 
ŲȆŲÙȆȈǼȊ Ǽ ŲŀŷȑŶŴȉŲ 

International Classification of Sleep Disorders, 2nd ed. Diagnostic and Coding Manual.  
Westchester, Illinois: American Academy of Sleep Medicine; 2005  



 ǰȉȃŵŀȑȊ ǳǥǥǵǵ (2) ǥ+Ǧ+ů 

Ǧ. ǧȋȉǼŀŲŶŲ ŴȄ ŶȁȊ ÙȈȅȋȄŲŶŲǿȉŲŷȃȄǼȊ ŀŴȅǻŶȁȊ ȒÙȆȈȋ 

 

     i.  5 Ǽ ÙŴȉȃŵŵȑŶŴȉŲ ŲȆŲÙȆŴȋŵŶȃȄǺ ŴÙŴȃŵȑųȃŲ (ǺÙȆȈȃŴȊ, ȋÙȑÙȆȈȃŴȊ Ǽ 
RERAs) ŲȆǺ ȓȉŲ ȒÙȆȈȋ 

   

      ii.ǱŲȉȈȋŵɻŲ ŲȆŲÙȆŴȋŵŶȃȄǼȊ ÙȉȈŵÙǺȂŴȃŲȊ ȄŲȂõ ȑȅȁ Ŷȁ ųȃǺȉȄŴȃŲ ŶȈȋ 
ŲȆŲÙȆŴȋŵŶȃȄȈȒ ŴÙŴȃŵȈųɻȈȋ 

 

ů. ǥÙȈȋŵɻŲ ǺȅȅȁȊ ŴŀŷŲȆȈȒȊ ȆȈŵȈȅȈǿȃȄǼȊ ȈȆŶȑŶȁŶŲȊ Ǽ ŲȃŶɻȈȋ ÙȈȋ ȆŲ 
ŵȋȆųǻŴŶŲȃ ŲȃŶȃȈȅȈǿȃȄǺ ŀŴ ŶȁȆ ŲÙȑŷȉŲȇȁ 

International Classification of Sleep Disorders, 2nd ed. Diagnostic and Coding Manual.  
Westchester, Illinois: American Academy of Sleep Medicine; 2005  



ȷˊɞűɟŬəŰɘəɐ ɎˊɜɞɘŬ  ɀɘŬ ˊɚɐɟɖɠ (>90%) ŬˊɧűɟŬɝɖ Űɞɡ ŬɜɩŰŮɟɞɡ 
ŬŮɟŬɔɤɔɞɨ ɛŮ ŬŭɡɜŬɛɑŬ ůŰɖ ɟɞɐ ŬɏɟŬ ˊŬɟɎ Űɖɜ ɡˊɎɟɢɞɡůŬ ŬɜŬˊɜŮɡůŰɘəɐ 
ˊɟɞůˊɎɗŮɘŬ  

Inhale  

Exhale  Airway obstructs  Airway opens  

Paradoxing  

Paradoxing Ends  

EKG 

 

Airflow 

 

Thoracic 

effort 

 

Abd.  

effort 

 

SAO2 

 

Effort gradually increases  



ǰȉȃŵŀȈɻ 

Ä ǥÙȈŷȉŲȄŶȃȄǼ ǝÙȆȈȃŲ: ÙȅǼȉȁȊ ųȃŲȄȈÙǼ ŶȁȊ ȉȈǼȊ ŶȈȋ ŲǻȉŲ ŵŶȈȋȊ 
ŲȆȓŶŴȉȈȋȊ ŲŴȉŲǿȎǿȈȒȊ (>90% ÙŶȓŵȁ ŵŶȈ thermistor)   ųȃŲȉȄŴɻŲȊ 
ŶȈȋȅǺȌȃŵŶȈȆ 10 sec, ŵȋȆŴȌȃȀȑŀŴȆȊ Ǽ ŲȋȇŲȆȑŀŴȆŴȊ ȂȎȉŲȄȈȄȈȃȅȃŲȄǻȊ 
ȄȃȆǼŵŴȃȊ ȄŲȃ ÙŲȉǺųȈȇȁ ȄȃȆȁŶȃȄȑŶȁŶŲ ȂȎȉŲȄȈȄȈȃȅȃŲȄȈȒ ŶȈȃȌȓŀŲŶȈȊ 

Ä ǥÙȈŷȉŲȄŶȃȄǼ ǵÙȑÙȆȈȃŲ: ǭŴɻȎŵȁ ŶȈȋ ŵǼŀŲŶȈȊ ŲÙȑ Ŷȁ nasal canula ² 30-
50%, ųȃŲȉȄŴɻŲȊ ŶȈȋȅǺȌȃŵŶȈȆ 10 sec, ÙŶȓŵȁ ŶȈȋ SaO2 ² 3-4%, Ǽ/ȄŲȃ 
ŲŷȒÙȆȃŵȁ. ǥÙŲȃŶŴɻ ŴÙɻŵȁ ŴɻŶŴ ȈȃŵȈŷǺǿŴȃȈ ȄŲȂŴŶǼȉŲ, ȃŀǺȆŶŴȊ 
ÙȅȁȂȋŵŀȈǿȉŲŷɻŲȊ, ųȃŲŷȉŲǿŀŲŶȃȄȑ/ŀŴŵȈÙȅŴȒȉȃȈ EMG 

Ä ǥŷȒÙȆȃŵȁ: ŲÙȑŶȈŀȁ ŲȒȇȁŵȁ ŶȁȊ ŵȋȌȆȑŶȁŶŲȊ ŶȈȋ ǧǧů (Ų, theta)  Ǽ/ȄŲȃ 
ŵȋȌȆȑŶȁŶŴȊ > 16 Hz (ȑȌȃ spindles), ųȃŲȉȄŴɻŲȊ ŶȈȋȅǺȌȃŵŶȈȆ 3 sec, ŀŴ 
ŶȈȋȅǺȌȃŵŶȈȆ 10 sec ŵŶŲȂŴȉȑ ȒÙȆȈ ÙȉȈ ŶȁȊ ŲŷȒÙȆȃŵȁȊ. ǳŶȈ REM ȄŲȃ 
ŵȋȆȈųȑ ŲȒȇȁŵȁ EMG 

 
The AASM Manual for the Scoring of Sleep and Associated Events. Rules 

Terminology and Technical Specifications. 2007  



ǱȑŵȈ ŵȋȌȆȑ ŴɻȆŲȃ... 

A. Pack.Am J Respir Crit Care Med Vol 173. pp 7 ï15, 2006  



ǧÙɻÙŶȎŵȁ 

Å 12 ŀŴȅǻŶŴȊ ŵŴ æȋŶȃȄȈȒȊ ÙȅȁȂȋŵŀȈȒȊ: 1% ð 5 % ŴȆȁȅɻȄȎȆ ŲȆųȉȓȆ 
 Thorax 1996;51:S65 -70. 

Å Lindberg and Grisalon 0.5% ð 5 % (9 ŀŴȅǻŶŴȊ) 
 Sleep Med Rev 2000;4:411 -433.  

Å Wisconsin Sleep Cohort: 4 % ŶȎȆ ŲȆųȉȓȆ ŀǻŵȁȊ ȁȅȃȄɻŲȊ,  
   2 % ŶȎȆ ǿȋȆŲȃȄȓȆ 

 NEJM 1993;328:1230 -1235. 
Å ǭŴȅǻŶŴȊ  Wisconsin, Pennsylvania, and Spain: 

1/ 5 ŶȎȆ ŴȆȁȅɻȄȎȆ ǼÙȃȈ OSA, 1/ 15 ŶȈȋȅǺȌȃŵŶȈȆ ŀǻŶȉȃȈ  
OSA 

 Young et al Am J Respir Crit Care Med 2002;165:1217 -
1239.  



ǩ ŵȁŀŲŵɻŲ ŶȈȋ ǳǥǥǵǵ ŵŶȃȊ ųȃǺŷȈȉŴȊ ȁȅȃȄɻŴȊ 

                      



ǳǥǥǵǵ ŵŶȃȊ ǿȋȆŲɻȄŴȊ 



Gami et al. NEJM 

2005;352:1206-14 



űǺȉȋǿǿŲȊ 

Ä ǱȈȅȒÙȅȈȄȈ ȑȉǿŲȆȈ ÙȈȋ ŵȋŀŀŴŶǻȌŴȃ: 

ǰŀȃȅɻŲ 

 ǫŲŶǺÙȈŵȁ 

 ǥȆŲÙȆȈǼ 

Ä ǥÙȈŶŴȅŴɻŶŲȃ ŲÙȑ> 20 ŀȋȓȆ ȄŲȃ ŲÙȈŶŴȅŴɻŶŲȃ ŲÙȑ 4 ŶŀǼŀŲŶŲ: 

 ǲȃȆȈŷǺȉȋǿǿŲ (ŲÙȑ ȉȃȆȃȄǻȊ ȄȈȃȅȑŶȁŶŴȊ ǻȎȊ ŀŲȅȂŲȄǼ ȋÙŴȉȓŲ) 

 Velopharynx (ŲÙȑ Ŷȁ ŀŲȅȂŲȄǼ ȋÙŴȉȓŲ ǻȎȊ ŶȈ ŶǻȅȈȊ ŶȁȊ 
ŵŶŲŷȋȅǼȊ) 

 ǰȉȈŷǺȉȋǿǿŲ (ŲÙȑ ŶȈ ŶǻȅȈȊ ŶȁȊ ŵŶŲŷȋȅǼȊ ǻȎȊ ŶȈ ŶǻȅȈȊ ŶȁȊ 
ŴÙȃǿȅȎŶŶɻųŲȊ) 

 ǵÙȈŷǺȉȋǿǿŲ (ŲÙȑ ŶȈ ŶǻȅȈȊ ŶȁȊ ŴÙȃǿȅȎŶŶɻųŲȊ ǻȎȊ ŶȃȊ ŷȎȆȁŶȃȄǻȊ 
ȌȈȉųǻȊ) 

 





ǳȒŀÙŶȎŵȁ ŷŲȉȋǿǿȃȄȓȆ ŶȈȃȌȎŀǺŶȎȆ- Starling resistor 
model 





ǧÙɻųȉŲŵȁ ȒÙȆȈȋ 

Ä ǭŴɻȎŵȁ ŴȒȉȈȋȊ ŲȆȓŶŴȉȎȆ ŲŴȉŲǿȎǿȓȆ 

Ä ǥȒȇȁŵȁ ŲȆŶȃŵŶǺŵŴȎȆ ŲȆȓŶŴȉȎȆ ŲŴȉŲǿȎǿȓȆ 

Ä ǥȒȇȁŵȁ PCO2.  







ǰ çÙȈȅȋÙŲȉŲǿȈȆŶȃȄȑȊè ȌŲȉŲȄŶǼȉŲȊ ŶȁȊ 
ŲÙȑŷȉŲȇȁȊ ŶȈȋ ŲȆȓŶŴȉȈȋ ŲŴȉŲǿȎǿȈȒ 

Marcus Cl. J Appl Physiol 1994;77:918-24 

 
   ǥȊŬŰȌȉȆȇȌǿ ɸŬȍǼȂȌȊŰŮȎ 
   ǧȍŬůŰȄȍȆȕŰȄŰŬ ŰȒȊ ŭȆŬůŰȌȈǽȒȊ   
      űŬȍȏȂȂȆȇȗȊ ȉȏȗȊ 
   ǨȊŭȌȂŮȊǾȎ ŬůŰǼȅŮȆŬ ŰȌȏ   
      ůȏůŰǾȉŬŰȌȎ ŮȈǽȂȐȌȏ ŰȄȎ ŬȊŬɸȊȌǾȎ  
      (high loop gain)  
   ǲȊŮȏȉȌȊȆȇȌǿ ȕȂȇȌȆ 
   ũŮȊŮŰȆȇǾ ɸȍȌŭȆǼȅŮůȄ 




