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Objectives

1. Comfortable decontaminating the soiled airway
2. When to consider cricothyrotomy
3. Cricothyrotomy procedure and technique

Main objective is to help you stay calm when things don’t go as 
planned and save the failed airway.



Assessing the Difficult 
Airway

• What Hemodynamic issues/instability 
might affect my airway management?  
-> CRASH

• Is Laryngoscopy possible?  -> LEMON
• Can I pre-oxygenate or BVM?  
    -> MOANS
• Can I use an extraglottic device?  
    -> RODS
• Can I do a cricothyrotomy?  -> CRASH



Case 1: Upper GI bleed

76 yo M, PMH MM, asthma, HCV, 
BIBA in cardiac arrest.

• CPR in progress
• Being bagged with bloody 

secretions/hematemesis

https://www.vinmec.com/eng/blog/what-disease-is-vomiting-like-coffee-grounds-en

Presenter Notes
Presentation Notes
Your patient lives at a skilled nursing facility. Found down during morning rounds with hematemesis and agonal breathing. Lost pulses when EMS arrived. CPR ongoing for 20 minutes in field.

Chest compressions and bagging taking place when patient arrives

Exam notable for slightly distended abdomen, melena on pants, Copious amounts of blood noted in the mouth making it difficult to bag. GCS 3




Airway Issues

• CPR in progress
• GI bleed
• Blood and secretions in airway

WHAT NEXT???

Zazzle

Presenter Notes
Presentation Notes
Hemodynamic collapse presumably from blood loss but hard to know if anything else contributing. 

Have to assume the tank is empty.

Bagging is challenging due to blood and secretions which likely means that oral intubation will be challenging as well

Pt needs to be optimized and resuscitated- massive transfusion protocol begun, cordis placed. 

Definitive airway needs to be established while attempted resuscitation takes place. 



Attempted VL From Above

• Induction/Paralytic meds

• VL with standard Yankauer catheter

Escardio.org

Presenter Notes
Presentation Notes
Induction meds/paralytics:  Are they needed?  None given due to CPR in progress. I would argue that if someone is coding then induction medications are not needed. No harm in paralytics (especially if not breathing spontaneously).  If someone is peri-code or still has the potential for cognition- consider HD stability of medications (half dose for etomidate, ketamine alt). I would stay away from propofol or BZ. 

First attempt at VL with massive obstruction for blood. No matter how much we suctioned could not get a good view, visibility poor. the minute we tried to pass the tube the mouth pooled with blood.  Seemed endless. A second standard yankauer was used however not helpful It was getting clogged for some reason and blood continued to obstruct our view. 





Presenter Notes
Presentation Notes
1st attempt



Presenter Notes
Presentation Notes
2nd attempt at VL with massive obstruction for blood. No matter how much we suctioned the minute we tried to pass the tube the mouth pooled with blood.  Seemed endless. A second standard yankauer was used however not helpful.



What is our next move?

• Third attempt?
• How are you going to improve visibility?
• Bougie?
• More suction?

• Move to cric?

Suction Assisted Laryngoscopy 
Airway Decontamination (SALAD) 

Escardio.org

Presenter Notes
Presentation Notes
The Suction Assistened Laryngoscopy SALAD technique is intended to prevent massive aspiration during emergency airway management through the use of preemptive suctioning of the upper airway as well as improve visibility in situations where massive secretions/blood/etc can obstruct the view- we will go over this in a minute.





Presenter Notes
Presentation Notes
SALAD technique video for 2 minutes
Static exercise until 2:45
Dynamic exercise starts at 2:45 to 4min

Utiilizes the rigid suction catheter to assist the insertion of laryngoscopes with mechanical distraction of the tongue into the floor of the mouth and elevation of its base from the posterior pharyngeal wall.


What to do when suction does not work? Can get clogged, can malfunction, secretions too much to handle.  Go to DL to see if you get a good view, try your blind bougie airway. Ultimately if the view is not there- cric. These situations you cannot bag due to secretions so technically this is a cannot oxygenate, cannot ventilate case.



Presenter Notes
Presentation Notes
Degrees of view noted here.

Must use rigid stylet given the hyperangulation and potential for non-rigid stylet to bend

Helpful for:
Anterior airways, limited neck mobility




Back to our case

• VL from above successful with SALAD technique
• Cordis placed and MTP given
• Blackmore tube placed- 300ml hematemesis 

• Resuscitation lasted over an hour however efforts unsuccessful

Presenter Notes
Presentation Notes
It was later noted on autopsy that the patient had an injury to his R neck- IJ and carotid from a GSW trajectory that was in his back.  

This patients injuries were non survivable however securing the airway was essential if this patient would have lived.  Use of the SALAD technique was a must in order to do so.  This likely prevented moving to a cric and potential further delay in oxygenation. 



Presenter Notes
Presentation Notes
Visualization of Blakemore placement once intubated. 



Case 2: Angioedema vs Anaphylaxis

69 y.o. p/w lip and tongue swelling.

• BP: 160/90
• HR: 110
• RR: 30
• O2 Sat: 94%
• Temp: AF

https://casereports.bmj.com/content/2014/bcr-2013-201200

Presenter Notes
Presentation Notes
States some swelling last night but when awoke this morning, worsening swelling with positional problems breathing and handling secretions

HTN, tachycardic, tachypneic
Pt is speaking full sentences, but muffled, on arrival and has what you think sounds like intermittent stridor and appears in mild respiratory distress

Limited exam due to degree of lip and tongue swelling
	- unable to fully depress tongue
	- unable to get a full view of OP but from what you see there may be some uvular swelling
	- no wheezing noted but hard to hear lung sounds
	- Intermittent stridor

No obvious rashes noted, the patient is not vomiting- no history of angioedema or anaphylaxis in the past



Airway Issues

• Significant lip and tongue swelling
• Time
• Upper vs Lower airway involvement
• Anaphylaxis vs angioedema

WHAT NEXT???

Zazzle

Presenter Notes
Presentation Notes
Significant swelling- based on exam seems to only be OP- mild lips, tongue, uvula, 
? Stridor suggests possible epiglottic involvement or cord involvement but its not consistently heard.
Lungs seem clear but honestly you can’t hear much

How much time do we have? Will this get better with medications? Will this patient decline? Symptoms started yesterday so presumably not rapidly increasing.

Do we have lower airway involvement- does not appear to be present on exam but uncertain

Anaphylaxis vs angioedema- hard to tell given no RF for angioedema however also no allergies reported. Nothing new.  Most likely angioedema given isolated tongue swelling. But ultimately does it matter?  Some might argue yes because you have more of a chance in acutely turning around anaphylaxis vs angioedema. 

This case is challenging because we have all seen many angioedema and anaphylactic patients who we treat and they stabilize or improve. Very few end up needing definitive airway management however when you need it you need it FAST. Important to do a thorough assessment of the airway and prepare for the worst. 






Angioedema vs Anaphylaxis

• Round 1: IM Epi, IV steroids, Albuterol

• Round 2: Albuterol, famotidine, IM epi 

• “Pt with SOB and c/o difficulty 
breathing”

• 20 minutes after arrival pt coded

Presenter Notes
Presentation Notes
Arrived and within 5 minutes got round 1 of meds

10 minutes later had not improved and now looked in more distress so got round 2 of meds

5 minutes later- a significant decline and pt c/o SOB and difficulty breathing
Patient detiorated quickly- gasping for air, sats dropped to 40’s, became unresponsive but still has a pulse.

While preparations are under way to secure the airway, the patient loses pulses. 




Attempted VL From Above

• Induction/paralytic meds

• VL attempted
• FAILED

         MOVE TO CRIC!! Escardio.org

Presenter Notes
Presentation Notes
Etomidate and roc given due to some rigidity in jaw, CPR ongoing with ACLS taking place. ? If etomidate was needed in this case. 

ED team prepped for intubation and attempted x3 from above without success.  Anesthesia was called with start of code and attempted oral airway x1 without success.

Emergent Cric attempted by ED and anesthesia- unable to secure airway- lots of bleeding, hard to identify landmarks
Trauma surgery called and was able to secure airway and place 6.0 ETT through cric. Copious amounts of blood suctioned from cric however US with BL lung sliding, sats improved

After 20 min CPR with 4 rounds of epi ROSC was achieved. 

Given the difficulty of the cric the patient was taken to the OR immediately. 







Cricothyroidotomy

• Needle versus surgical technique

• Indications
• Can’t intubate, can’t oxygenate/ventilate

• Contraindications
• Tracheal injury
• Pediatrics (< 8-10 yo) - do a needle cric

Presenter Notes
Presentation Notes
Seldinger and surgical
- Systematic review of 24 studies
Overall no significant differences in the success rates
5/8 studies comparing Seldinger guidewire technique to open
Surgical statistically faster

Hemorrhage, emesis, trismus, obstructing lesions, swelling, Severe facial trauma

In these cases the trachea tends to be pulled distally into the mediastinum. Have to try and secure the trachea and then inbtubate through the a whole in the neck.

When doing a cric think about at least putting an LMA in to help pre-oxygenation- specifically in a case where bagging is difficult. Have to still try and maximize pre-oxygenation. LMA if not contraindicated. 

LMA IN PLACE- OXYGENATE THROUGH THIS. THINK ABOUT THIS.  NEED OXYGENTE. 





Presenter Notes
Presentation Notes
Palpate with non-dominant hand and do laryngeal handshake- wiggle trachea around

Enter needle cephalic to caudal at 45 degrees – negative pressure until get air bubbles
Remove syringe, thread wire
Remove needle
Cute 1-2 cm incision down to cricothyroid membrane
Attach dilator and treacheostomy tube, hold onto dilator because can slip out


Cricoid arteries and veins usually overlie the apical portion of membrane and come from lateral aspects midline. Needle cric should be attempted in the central, lower portion of the membrane.

MARK THE NECK. FEEL EVERYONES ANATOMY TO GET USED TO IT. 



Surgical (incisional) Cricothyroidotomy

• Crash airway

• Assemble equipment
• Scalpel, bougie, ETT
• Optional: +/- lidocaine with epi, tracheal hook, trousseau dilator, 6.0 cuffed 

treacheostomy tube

Presenter Notes
Presentation Notes
Awake if patient is a bit more stable, CPAP or NRB on pt for pre-oxygenation. Lidocaine with epi for where you will make incision



Presenter Notes
Presentation Notes
Tips for a cric:

Never let go of the traches with your non-dominant hand- this is a procedure of feel
Stay midline- will decrease bleeding- arteries come in lateral to medial on the superior portion of membrane. 
Have suction available- lots of bleeding
Careful not to cut self- smooth exchange from knife (to finger) to bougie
Bougie and tube enter at 45 degrees
Remember don’t go too far- mean distance from cords to carina is about 12.5cm. If shooting for 3 above the carina that gives us a depth of around 9 for the average person. 






Presenter Notes
Presentation Notes
Seldinger technique (same mechanics as a central line) 

If you are hesitant to cut and have a little more time (good pre-oxygenation, established HD stabliilty) or in pediatrics (<10 y.o)- literature varies and range is from 8-12. 

Needle with catheter over it connected to saline suringe
Palpate for crio thyroid membrane- laryngeal hand shake
Insert needle at 45 degree angle from head of bed drawing back until you get air
Advance wire
Make cut through skin and membrane
Use dilators and attach trach or put tube over wire and insert



Back to our case

• Attempt by ED at cricothyrotomy unsuccessful
• ENT/Surgery arrive and after multiple other 

attempts, cric successful.

• Pt achieves ROSC and is sent to ICU
• Noted in OR that initial attempts were too 

lateral with ligation of superior thyroid artery

• Pt with anoxic brain injury and died

Presenter Notes
Presentation Notes
Emergent Cric attempted by ED and anesthesia- unable to secure airway- lots of bleeding, hard to identify landmarks
Trauma surgery called and was able to secure airway and place 6.0 ETT through cric. Copious amounts of blood suctioned from cric however US with BL lung sliding, sats improved

After 20 min CPR with 4 rounds of epi ROSC was achieved. 

Given the difficulty of the cric the patient was taken to the OR immediately. 


Lots of tissue swelling, poor visualization due to bleeding, poor positioning of the patient

In ED case review, the discussion was mostly around:
Prediction of airway collapse- quick progression this morning, appeared to be more angioedema than anaphylaxis, degree of swelling- perhaps the team might have had time to scope if they had acted immediately.
The team did not double prep when they attempted from above
Tried 3 times with a delay to cric resulting in hypoxic arrest and anoxic brain injury.

Laryngeal handshake was not done with securing trachea which might have resulted in them going too lateral!








ED Case Review

• Prediction of airway collapse
• Delay in double prep 
• Delay in back-up
• Delay in doing cric 
• Too many attempts? Tried 4 times 

with a delay to cric resulting in 
hypoxic arrest and anoxic brain injury

Presenter Notes
Presentation Notes
quick progression this morning, appeared to be more angioedema than anaphylaxis, degree of swelling- perhaps the team might have had time to scope if they had acted immediately.

Tried 3 times with a delay to cric resulting in hypoxic arrest and anoxic brain injury.

Was provider confidence an issue?�
Lots of tissue swelling, poor visualization due to bleeding, poor positioning of the patient

In ED case review, the discussion was mostly around:
Prediction of airway collapse- quick progression this morning, appeared to be more angioedema than anaphylaxis, degree of swelling- perhaps the team might have had time to scope if they had acted immediately.
The team did not double prep when they attempted from above
Tried 3 times with a delay to cric resulting in hypoxic arrest and anoxic brain injury.

Laryngeal handshake was not done with securing trachea which might have resulted in them going too lateral!




Conclusion

• SALAD technique to improve view when obstructed
• Blade selection is important in the soiled airway
• Consider cricothyrotomy early- BE PREPARED
• Know your anatomy and stay midline with cric
• Don’t be afraid to cut

CMAJ

Presenter Notes
Presentation Notes
When the decision to cric is made it is often too late

For airways obstructed by blood, vomit, etc

No statistical significance in the literature however studies show faster times to securing airway with both.  I prefer open as it is quicker BUT is a lot bloodier.





Thank you!

Scott Smorra Photography
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