
Inhalational Analgesia: 
Penthrox® or Entonox® 

– which is better suited to mountain
rescue? 
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• Ketamin 1.0-3.0 mg/kgBW 
• Midazolam 0.2-0.3 mg/kgBW 
• Fentanyl 0.002   mg/kgBW 
• Morphin 0.1-0.2 mg/kgBW 



Pathway of an inhalational analgesic agent during absorption 
(red arrows) and emission from (blue arrows) the body .  

The large arrows indicate the direction of net movement. 



• ENTONOX 50:50 mixture nitrous oxide / oxygen.

• Contraindication: Condition where gas is entrapped within a
body and where its expansion might be dangerous.

• For immediate use, ENTONOX cylinders should be main-
tained above 10°C (50°F) for at least 24 hours before use.

• Cylinder 700 l, approx. 4 kg;  350 l, approx. 2.4 kg



• 1960 Methoxyflurane introduced => inhalation
anaesthetic for human.

• Doese-related renal tubular damage were reported.
• The US-FDA withdrawn Methoxyflurane in 2005.
• Australia/New Zealand => Methoxyflurane has

never been withdrawn.





• Analgesic doses => blood concentration 0.6-2.6
mg/100 ml methoxyflurane

• Anaesthetic doses => blood concentration 6-13
mg/100ml methoxyflurane
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Analgesic   0.3  < 10  0.6-2.6 

Anaesthetic 









• Methoxyflurane is contraindicated in
renal impairment, 
and children unter 18 years. 

• It should not be used in patients with
liver damage secundary to anesthesia, 
hyposensitivity to florinated,  
maligne hyperthermia, 
diabetes, 
crush injury, 
ventilatory depression, 
reduced awareness, 
hypovolemic shock.  





















Conclussion 
The inhalative administration of analgetics shows  

clear advantages over intravenous analgesia 
with regard to invasiveness   

 and practicability       
in particular for paramedics. 

Logistical considerations (such as size, weight of the 
application systems) must be taken into special 
consideration in mountain rescue.  

Country-specific legal features must also be taken into 
account during the analgesic application 




