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Postanesthesia care unit  

Recover & Discharge scoring 





 

ÉóÂ 5 vital signs 
Ã­îĂÕÿÜĆÚ Modified !ƭŘǊŜǘŜΩǎ score ? 

1. Respiratory Rate 

2. Heart rate 

3. Blood Pressure 

4. Temperature 

5. Pain 
 



 

ÉóÂ 5 vital signs 
Ã­îĂÕÿÜĆÚ Modified Early Warning signs ? 

1. Respiratory Rate 

2. Heart rate 

3. Blood Pressure 

4. Temperature 

5. Pain 
 





Bencharatana Yokubol 

!ƴŜǎǘƘŜǘƛǎǘΩǎ ǘŀǎƪ 
Light 
Conscious 
Anxiolytic 
Response to command 
Reflex: normal 
Airway: maintain 

Deep 
Arousable 

Airway: Maintain  

Very Deep 
Partial block protective reflex 

Airway: ? 

GA 
Unconscious 

Reflex: no 

Airway: need maintain 



Minimal  

ØČóÖóâÅČóëòćÈăÕ­ 

ìóãĂÉăÕ­ÿîÈ 

Deep  
ìæòÛëÚõØÜæùÂăÕ­Õ­èãÅèóâÿÉĆÛÜèÕ 

Ö­îÈË¬èãÿÜõÕØóÈÿÕõÚìóãĂÉ 

Moderat

e 
ìæòÛ ĀÖ¬ÜæùÂÖøćÚØČóÖóâÅČóëòćÈăÕ­ 

ìóãĂÉăÕ­ÿîÈ 

 

General 

Anesthesia  
ăâ¬äú­ë÷ÂÖòè ăâ¬ÖîÛëÚîÈÅèóâÿÉĆÛÜèÕ 

äñÛÛăìæÿèöãÚÿæøîÕ×úÂÂÕ 

ŁŎĲŏĸ 
Sedation  



ASA Definitions 

 of  Sedation and General Anesthesia 

? 











Apnea time 
(min) 

PaCO2 
(mmHg) 

pH (units) 

0 40 7.40 
1 52 7.34 
2 55 7.32 
3 59 7.30 
4 62 7.28 
5 66 7.26 
10 83 7.18 
15 101 7.09 

Predicted PaCO2-pH Relationships with Apnea 



BASIC Airway Management 

ÂóäÿÜõÕØóÈìóãĂÉ 

1. 'h ead  t ilt'  

2. 'chin lift'  

3. 'jaw thrust'  

4. Triple manoeuver                          

head  t ilt+ jaw thrust  + Open mouth  

5. Mandibular displacement  
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06/07/58 Bencharatana Yokubol 

BASIC Airway Management 
ÂóäÿÜõÕØóÈìóãĂÉ 
 

1. 'h ead  t ilt '  

 

2. 'chin lift'  
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06/07/58 Bencharatana Yokubol 

BASIC Airway Management 
ÂóäÿÜõÕØóÈìóãĂÉ 
 

1. 'h ead  t ilt '  

2. 'chin lift'   

3. 'jaw thrust'  
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Triple manuver 
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ÂóäÿÜõÕØóÈìóãĂÉ 
 

1. 'h ead  t ilt '  

2. ²jaw thrust '  

3. ²open mouth ' 
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One-handed face mask technique   
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Two-handed face mask technique 
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Stylet 
stylet 
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Ăë¬Ø¬îË¬èãìóãĂÉãóÂĀÛÛÅóÕăâ¬×÷È 
 
            GA + paralysis 

ăÕ­ 

æîÈĂë¬Ø¬îË¬èãìóãĂÉĂìâ¬āÕã 

ÿÜæöćãÚÃÚóÕÃîÈØ¬îË¬èãìóãĂÉ 

Ăë¬ stylet 

Mask ventilation 
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http://www.capnography.com/outside/911.htm 

CO2 

End tidal CO2 
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·Endotracheal tube 

·Jaw trust 

·Laryngeal mask airway 

·Nasotracheal tube 

·Nasal-pharyngeal airway 

 

·O2 mask 

·Nasal cannula 

·Oral airway 

·Bag mask ventilation 

·Repositioning 

·Suction 

 





  

ìóÅèóâÿëöćãÈ 

ÂČóÉòÕÅèóâÿëöćãÈ 

äñÛÛ 

Safe 





îîÂÌõÿÉÚîãú¬ĂÚä¬óÈÂóã 2 æòÂêÔñ Åøî 
1. æñæóãĂÚßæóëâóĂÚäúÜ Arterial O 2 , PaO2 

  ëóâóä×èòÕÜäõâóÔîîÂÌõÿÉÚĂÚßæóëâóăÕ­ āÕãèòÕÿÜĆÚ partial pressure āÕã
ĂË­ëòÎÎæòÂêÔ° PaO2 ÿÜĆÚë¬èÚØöćÿÚøĈîÿãøćîÖ¬óÈą Õ÷ÈăÜĂË­ ìóÂ PaO2 æÕæÈÉñÿäöãÂè¬ó
ÿÂõÕáóèñ Hypoxemia Ì÷ćÈë¬ÈÝæĂì­ÿÌææ°ÃóÕ O2 (hypoxia)  

 

2. ÉòÛÂòÛïöāâāÂæÛõÚĂÚäúÜ Oxyhemoglobin , SaO2 

  ë¬èÚÚöĈëóâóä×èòÕăÕ­ÿÜĆÚ ÿÜîä°ÿÌÚÖ°ÅèóâîõćâÖòèÃîÈîîÂÌõÿÉÚ saturation 
(SaO2)  ÿÜĆÚë¬èÚëČóäîÈÃîÈîîÂÌõÿÉÚĂÚÿæøîÕ  

 

ÿâøćîĀäÈÕòÚ PaO2 æÕæÈîîÂÌõÿÉÚØöćÉòÛÂòÛïöāâāÂæÛõÚÉñæñæóãîîÂâóØÕĀØÚ  

 



O2 dissociation curve  

9o % 

6o % 



O2 dissociation curve  

ÿÅæøćîÚăÜØóÈÌ­óã (A) 

ÿâøćîâöÂóäæÕæÈÃîÈ 
H+(alkalemia),  

     îùÔìáúâõ,  
     PaCO2 Āæñ  
     2,3-DPG   
 
O2Éñ×úÂÉòÛăè­ÂòÛ 

hemoglobin ĀÚ¬Ú
Ã÷ĈÚ Üæ¬îãĂì­ÿÚøĈîÿãøćî
Ú­îãæÈ PaO2 æÕæÈ 

9o % 

4o % 9o % 

ÿÅæøćîÚăÜØóÈ Ãèó (B)  
ĂÚáóèñ acidemia,  
âöăÃ­,  
hypercarbia Āæñ  
2,3-DPG ÿßõćâÃ÷ĈÚ  
 
ØČóĂì­   PaO2 ÿßõćâÃ÷ĈÚ  

    



îùÜÂäÔ°ÂóäĂì­îîÂÌõÿÉÚ  
ëČóìäòÛÝú­Ü¬èãØöćÖ­îÈË¬èãìóãĂÉ ëČóìäòÛÝú­Ü¬èãØöćìóãĂÉÿîÈ  

Manual ventilation  
1. Self-inflating bag 

(manual resuscitator)  
2. Flow -inflating bag: 

anesthetic breathing 
system   
 

Mechanical ventilator  
 
CPAP system  
 

Variable performance system    
       Ăì­ f low ăâ¬ßîÖ¬îÂóäìóãĂÉÿÃ­ó   
Õ÷ÈîóÂóéÉóÂÛääãóÂóé  
ëòÕë¬èÚÃîÈîóÂóéØöć×úÂÕ÷ÈÿÃ­óÜîÕÖ¬óÈÂòÚ  
ØČóĂì­ FIO2 Ö¬óÈÂòÚ 
 

Fixed performance system    
Ăì­ f low ÿßöãÈßîÖ¬îÂóäìóãĂÉÿÃ­ó   
ăâ¬Ö­îÈÕ÷ÈîóÂóéÉóÂÛääãóÂóé  

 

 



 
äñÛÛăâ¬ëóâóä×Ăì­ flow ăÕ­ÿßöãÈßî   
         Ö­îÈâö air dilution  
 
FIO2 ÉñÿÜæöćãÚĀÜæÈÖóâ ventilatory 

pattern   ÿÚøćîÈÉóÂëòÕë¬èÚÃîÈ air 
dilution ĂÚÂóäìóãĂÉĀÖ¬æñÅäòĈÈăâ¬ÿØ¬óÂòÚ   

 



Variable Performance System  
É Nasal catheter, nasal cannula 

É Simple facemask, partial-rebreathing (PRB) mask   

É Tracheostomy mask  

É T-piece with/without reservoir  



VT 500 mL, RR 20/min, Tin 1 s, Tex 2 s 

FGF 6 L/min ( 100 mL/s)  

 

    Volume    Conc.            O2 amount  

Reservoir     50 mL  100%    50 mL  

FGF           100 mL 100%            100 mL 

Air dilution       350 mL                 20%    70 mL     

                     500 mL   220 mL  

        = 44%                                                     



îùÜÂäÔ° îòÖäóÂóäăìæ 
(æõÖä/ÚóØö) 

îîÂÌõÿÉÚ 
(ÿÜîä°ÿÌĆÚÖ°) 

Nasal Cannula 1 24 
2 28 
3 32 
4 36 
5 40 



Nasal cannula  
 

·ÿÜĆÚîùÜÂäÔ°ØöćĂË­È¬óã ëñÕèÂ Ýú­Ü¬èãÉñëÛóã  
·Ýú­Ü¬èãÉñìóãĂÉîóÂóéĀæñîîÂÌõÿÉÚÉóÂ nasal canula ÿÃ­óăÜßä­îâÂòÚ   

·ÿßõćâĂì­Ýú­Ü¬èãăÕ­äòÛîîÂÌõÿÉÚÅèóâÿÃ­âÃ­ÚëúÈ 24-40% Ã÷ĈÚÂòÛîòÖäóăìæÃîÈ
ÂóÌØöćÿÜõÕĂì­ 

·ÜäñëõØÙõáóßÉñÕöăÕ­Ö­îÈëîÕØ¬îĂì­ÿÃ­óĂÚË¬îÈÉâúÂØöćÿÜĆÚ anatomic reservior  

·ÿìâóñÂòÛÝú­Ü¬èãĀÃĆÈĀäÈØöćăâ¬âöÜòÎìóÃîÈäñÛÛìóãĂÉ  

·Ýú­Ü¬èãØöćÖ­îÈăâ¬Ăì­îîÂÌõÿÉÚÅèóâÿÃ­âÃ­ÚëúÈÿË¬ÚÝú­Ü¬èãāäÅ×ùÈæâāÜ¬ÈßîÈ 
(Chronic obstructive pulmonary disease) 

 



VT = 500 cc VT = 250 cc 

Anatomic reservoir              50 cc O2              50 cc O2 

Inspiratory phase (1 sec)            100 cc O2            100 cc O2 

Entrained room air            350 cc            100 cc 

O2 from entrained room air (21%)              70 cc O2              20 cc O2 

Total volume O2/ VT        220 cc/500 cc        170 cc/250 cc 

Fi O2              0.44              0.68 



îùÜÂäÔ° îòÖäóÂóäăìæ (æõÖä/ÚóØö) îîÂÌõÿÉÚ (ÿÜîä°ÿÌĆÚÖ°) 
Nasal Cannula 1 24 

2 28 
3 32 
4 36 
5 40 

Simple facemask 5-6 40 
6-7 50 
7-8 60 

Partial rebreathing mask 6 60 
7 70 
8 80 

9-10 > 80 
Nonrebreathing mask 10 > 80 



îùÜÂäÔ° îòÖäóÂóäăìæ 
(æõÖä/ÚóØö) 

îîÂÌõÿÉÚ 
(ÿÜîä°ÿÌĆÚÖ°) 

Simple facemask 5-6 40 
6-7 50 
7-8 60 



îùÜÂäÔ° îòÖäóÂóäăìæ (æõÖä/
ÚóØö) 

îîÂÌõÿÉÚ 
(ÿÜîä°ÿÌĆÚÖ°) 

Partial rebreathing mask 6 60 
7 70 
8 80 

9-10 > 80 



Partial Rebreathing Mask 

VT 500 mL, RR 20/min, T in 1s,  Tex  2 s 
 
FGF 6 L/min ( 100 mL/s)  
 
 
    Volume    Conc.     O2 amount  

FGF           100 mL  100%  100 mL 

Reservoir   150 mL  100%  150 mL  

Air dilution     250 mL         20%        50 mL     

                     500 mL                                           300 mL  
 
 
    O2 =      60%                                                     



Reservoir Systems  
·Ã­îÕöÛäõìóäîîÂÌõÿÉÚăÕ­ĂÚÅèóâÿÃ­âÃ­ÚëúÈ ÿÚøćîÈÉóÂâö reservoir ÿÂĆÛîîÂÌõÿÉÚ 

·Ã­îÅèääñèòÈÅøî  âö rebreathing ăÕ­  
   ×­óîòÖäóÂóäăìæÃîÈîîÂÌõÿÉÚÚ­îãÂè¬óÂóäìóãĂÉÃîÈÝú­Ü¬èã  

   ÿßäóñ ÂóäăìæÃîÈÂóÌăâ¬ßîÂČóÉòÕæâìóãĂÉîîÂăÕ­  

   ÖòèÿÂĆÛÂòÂëñëâ CO2 ăè­ĀØÚ 

    ØČóĂì­Ýú­Ü¬èãìóãĂÉæâìóãĂÉîîÂÂæòÛÿÂõÕáóèñ hypercarbia ăÕ­  

 



Tank  
Factor  

0.1
6 

0.28 1.56    2.8     
  3.14 



ÿèæóØöćÉñĂË­ăÕ­ (min)    =  Tank Factor x Pressure  (psi)       
                                     Flow (LPM) 

Ø¬îÃÚóÕ E (tank factor = 0.28) 

ÿèæóØöćÉñĂË­ăÕ­ (min)    =               0.28 x 1,500  (psi)       
                                            6 (LPM) 

                             =               70     min 



Fixed 
Performance 
System  

Ăì­ f low ÿßöãÈßî 
Ö¬îÂóäìóãĂÉÿÃ­ó   





Fixed Performance System  

É äñÛÛĂì­ f low ÿßöãÈßî  ăâ¬âö 
air dilution   Āæñăâ¬âö 
rebreathing  

É FIO2 ÅÈØöć ăâ¬Ã÷ĈÚÂòÛ 
ventilatory pattern 
(VT, RR, Tin)  

 

1.  High flow device (>40-60 L/min) ØöćĂì­ total 
flow ăÕ­ëúÈßî:  

     1.1  High-range flowmeter 
     1.2  Air-O2 blender, ventilator, CPAP 

system 
     1.3  Air-entrainment device:  Venturi 

mask, air-entrainment nebullizer ØöćĂË­ flow 
ßî (āÕãîóÉĂì­Ý¬óÚ aerosol mask, T-piece, 
tracheostomy mask) 
2.  Non-rebreathing mask  ØöćØČóÈóÚÕö 
3.  Environmental oxygen delivery system: 

hood, tent, incubator 
 



Manual ventilation 
ManualResuscitators 
Bag-Valve Devices Automatic Manual Breathing Unit 

(AMBU)  
1. Self-inflating bag  + O2 inflow port    
2. Nonrebreathing  valve  
3. Oxygen reservoir   
    3.1  Closed system   
            - air entrainment valve  
     - pressure -relief valve   
     3.2  Open system       
4. Pressure-limiting valve  
5. PEEP capability  

 

 



ÜòÎìóÿÂöćãèÂòÛÂóäĂË­ AMBU 
1.  ăÕ­ FIO2 ăâ¬ÿßöãÈßî 
2.  ÂóäØČóÈóÚÃîÈ non-rebreathing valve ÝõÕÜÂÖõ   
2.1  äòćè (leak) 
2.2  âöÂóäîùÕÂòĈÚ (obstruction)  
·ÂóäØÕëîÛ:  îùÕĀæ­èÛöÛ Üæ¬îãĀæ­èÛöÛ ìóãĂÉÝ¬óÚ valve  

3.  ăÕ­ VT ăâ¬ßî ÿÚøćîÈÉóÂ pressure-relief valve  
4.  ÂóäÿæøîÂÌøĈî AMBU bag:  maximum rate, 

pressure-relief valve, O2 inflow port ăâ¬ÿÃ­ó 
bag, Üæ¬îã NRB valve ÖÂßøĈÚ  
5.  ÂóäĂË­:  ÃÚóÕ bag, îã¬óÛöÛĂì­ÅèóâÕòÚĂÚ bag ÿÜĆÚÛèÂ  
6.  ÅèóâËøĈÚÃÔñĂË­ AMBU:  ăâ¬Ö­îÈ ìäøîĂË­ HME  

 




