








Open Airway

 Minimally invasive

 Lighter levels of
anesthesia

 Invasive and potentially 
traumatic

 Deeper anesthetic

 Additional potential for 
complications

Intubation



Non Invasive Techniques have evolved
Enabling an Operator /Anesthesia Model







Predictors of unplanned inpatient 

admission: Fleisher and colleagues —

✓strongest predictors operative time >2 hr 

✓use of general anesthesia; compared to 

regional anesthesia, 

✓general anesthesia increases risk of 

admission 8-fold; 

Fleisher LA et al: A novel index of elevated risk 

of inpatient hospital admission immediately 

following outpatient surgery. Arch Surg 2007 

Mar;142(3):263-8; 



Spinal anesthesia vs general anesthesia:

1.spinal anesthesia associated with fewer critical care 
admissions and shorter hospital stays among patients 
with SA;

2.regional anesthesia recommended whenever possible



Everything is About How This Relates to the 
Treatment of Dental Phobia;

The thrust of the treatment process is to keep 
things as minimally intrusive as possible, as 

ordinary as possible, and as pleasant as possible.



How do we know 

who the problems 

are?  Can we 

predict impending 

doom?



 BMI — previous exclusion criterion of >30 has been relaxed; 

probably safe to treat patients with higher BMI;

 Obesity does not increase difficulty of tracheal intubation, 

although large neck circumference does; 

 Mallampati score may be predictive of difficult airway, 

particularly in patient with morbid obesity;

 Chung and colleagues — reviewed ≈18,000 patients, looking 

at; obesity associated with very high rate of events (including 

cardiovascular, respiratory, pain

Chung F et al: Pre-existing medical conditions as predictors of 

adverse events in day-case surgery. Br J Anaesth 1999 

Aug;83(2):262-70 

Predicting adverse events for “day 

cases.”





Decreased brainstem motor neuron activity during sleep 
reduces neural drive to upper airway dilator muscles, as 

well as chest wall and accessory muscles.  Decreased tonic 
activity of the upper airway dilator muscles results in 

upper airway narrowing.  
Benzos and other sedatives contribute to upper airway 
narrowing by inhibiting upper airway muscle activity.

UpToDate.com
Orem et al. Activity of Respiratory Muscles During NREM Sleep.  J Neurophysiol.  1985; 

54:1144
Issa et al.  Alcohol, Snoring, and Sleep Apnea. Jneurol Neurosurg Psychiatry. 1982;45:353



 Sedatives, anxiolytics, and opioids reduce upper airway 
tone and worsen obstruction; use of these agents even 
as premedications can initiate Sleep Apnea cycle



















































I’m a bit envious of the easy dental workflow
with intubation 









No effect on dead space

Increase dead space



•Assists each spontaneous breath to a preset pressure
•Inspiratory flow results in synchronization
•For spontaneously breathing patients only
•If patient makes no effort, the vent won’t be triggered
•Triggered as low as .7 L/min
•Trigger window is pre set to 60% of the BPM cycle time





•Delivers set gas flow at a set pressure at fixed intervals
•Generally used when patient makes no respiratory effort
•Used in this context because ventilator doesn’t trigger in 
Pressure Support Mode
•Preset target pressure is 10 cm H2O



•Provides a minimum level of tidal volume
•Allows spontaneous breaths and a set mandatory breath 
synchronized with the start of a patient breath
•Triggered as low as .7 L/min
•Trigger window is pre set to 60% of the BPM cycle time













 Upper airway collapsibility determined from pressure 
flow relations at three different concentrations of 

propofol.  Measured with a face mask.

 Increasing depth of anesthesia with propofol resulted 

in increased collapsibility of the upper airway 
because of profound inhibition of the 
genioglossus.

 Combined effect of depression of central 
respiratory output to upper airway dilator muscles 
and upper airway reflexes.

Eastwood et al, Anesthesiology 2005 Sep;103(3); 470-7



 Isoflurane associated with decreased muscle activity 
and increased collapsibility of the upper airway.

 Sixteen subjects spontaneously breathing on nasal 
continuous positive airway pressure.  The relationship 
between mask pressure and maximal inspiratory flow 
was determined and the pressure at which the airway 
was occluded was recorded

 May be due to changes in lung volume and airway wall 
longitudinal tension.

 Predominant site of collapse is the soft palate



 Ketamine Activates Breathing and Abolishes the 
Coupling Between Loss of Consciousness and 
Upper Airway Dilator Muscle Dysfunction.

 Hypnotics and opioids decrease respiratory drive and 
place the upper airway at risk of collapse.

 Ketamine compared with propofol might help stabilize 
airway patency during sedation and anesthesia.

Eickermann et al.  Anesthesiology 2012 Jan;116(1);35-46



 limited (if any) robust data to guide the 
development of best practice and where 
local custom appears to exert a strong 
influence on patterns of care.

 sedation is not mandatory for NIV but it may help 
in specific situations. 

 Longrois et al. Multidisciplinary Respiratory 
Medicine 2014, 9:56 
http://www.mrmjournal.com/content/9/1/56 



 dexmedetomidine appears to offer the range 
of qualities best configured to address these 
concerns (see for example Hsu et al. [46]). 

 Effects on airways patency and the timing and drive of 
respiration have been examined earlier in this review 
and make a case against benzodiazepines (and 
perhaps other γ-aminobutyric acid-ergic agents) and 
possibly in favour of dexmedetomidine. 

Longrois et al. Multidisciplinary Respiratory Medicine 
2014



 Opioids and benzodiazepines decrease upper airway 
diameter and are probably deleterious during NIV.

 Propofol has also been shown to increase the 
collapsibility of the upper airway in a 
dose/concentration- dependent manner [23]. 

 Dexmedetomidine has no direct effects on the patency 
of the upper airways. When used as adjunct therapy it 
may reduce requirements for opioids (or other 
sedatives) and so reduce the likelihood of opioid-
induced com- promise of the upper airways. 

Longrois et al. Multidisciplinary Respiratory Medicine 
2014



 Dexmedetomidine has the lowest risk of depression of 
the respiratory centres. 

 Ketamine does not cause respiratory depression at 
doses given for analgesia or procedural sedation [48].

 Ketamine decreases airway resistance, improves 
dynamic compliance and preserves functional residual 
capacity, minute ventilation and tidal volume, while 
retaining protective pharyngeal and laryngeal reflexes
[49]. 

Longrois et al. Multidisciplinary Respiratory Medicine 
2014



 Dexmedetomidine and ketamine seem to have the 
most suitable overall pharmacological profiles. 
Propofol and opioids (such as remifentanil) are in an 
intermediate position. 

Longrois et al. Multidisciplinary Respiratory Medicine 
2014





Tizanidine

Tizanidine is an agonist at α2-
adrenergic receptor sites and 
presumably reduces spasticity by 
increasing presynaptic 
inhibition of motor neurons. 



 Tizanidine has a half-life of approximately 2.5 
hours.

 Approximately 95% of an administered dose is 
metabolized.

 The primary cytochrome P450 isoenzyme involved 
in tizanidine metabolism is CYP1A2. 

 Tizanidine metabolites are not known to be 
active; their half-lives range from 20 to 40 hours.







•Dark room
•Lack of stimulation of airway or patient
•Comforting accessories 








