
Laryngeal Mask Airways for Resuscitation

I. Introduction


A. LMAs were developed in the early 1980s by Dr. Archie Brain, an anesthesiologist in the UK; use 



in the U. S. was first permitted by the FDA about 10 years later.


B. Since their introduction, LMAs have become popular among anesthesiologists as a routine means of 



supporting airway and oxygenation without the risks of intubation during elective cases.


C. LMAs have also been found to be effective in management of many patients with problem 



airways of the "can't ventilate, can't intubate" variety, and in fact, LMA appears in the 



standard algorithm for difficult airway management published in the anesthesia literature.


D. Laryngeal mask airways clearly have potential for airway management of patients outside the 



OR as well, since they can be inserted rapidly by individuals who cannot intubate and since 



they usually provide better airway control than the face masks which are typically used for 



bagging unintubated patients.

II. The device


A. An LMA consists of a shallow silicone cup with an inflatable cuff around the edge which is 



designed to fit in the hypopharynx below the base of the tongue. When the LMA is properly 



seated, the opening in the cup sits over the airway entrance, while the leading tip of the cuff 



rests in the upper esophagus. A tube attached to the LMA is supplied with a standard adapter 



so that a bag can be attached for oxygen delivery and ventilation. (See Diagrams A and B).


B. LMAs are manufactured in a range of sizes down to #1, which has successfully been used even in 



premature newborns down to 1 kg. Note that our new pocket reference guide includes LMA sizes.



1. Reusable LMAs are expensive (>$200 each), but they can be used multiple times if re-packaging




and sterilization services are available to the caregiver. Anyone who inserts a non-disposable 




LMA is advised to follow the patient until the device is removed and assure that it is salvaged 




for re-packaging and sterilization.



2. Disposable LMAs are now available in the full range of sizes from Portex, Ambu, and LMA of 




North America, and they are markedly less expensive, which means that the full range of sizes is 




affordable for ambulances, codes carts, and outpatient offices.


C. Note that latex allergy is not an issue with LMAs, since they do not contain latex.


D. Alternate designs of LMA are available for facilitation of intubation, passage of gastric tubes, 



and other special purposes, though they are not currently available in pediatric sizes. It seems 



likely that continuing new developments will result in many new models in the next few years.

III. Comparison of LMA with alternate conventional means of airway control


A. LMA versus face mask



1. Advantages




a. Usually easier to achieve a good seal, even in inexperienced hands and even if the child 





has anatomical features which make it difficult to achieve a seal with a face mask. 





1). Numerous studies have shown that nurses, paramedics, and even volunteers can 






successfully insert LMAs and oxygenate/ventilate more readily than with face masks. 





2). Note that although prediction of difficult intubation has been a subject of multiple 






studies , prediction of difficult mask ventilation has been largely ignored except for 






a recent study in adults. Features identified were age > 55 years, lack of teeth, body 






mass index >26 kg/m2, beard, and history of snoring. Trauma victims were not 






included in the study, but massive facial injury certainly also makes achievement 






of a mask seal difficult. Though not all of the features identified as risk factors 






among adults would also apply to children, many do. Adults who proved difficult 






to ventilate with BVM had a significant increase in likelihood of proving hard to 






intubate, and this correlation seems likely to apply to children as well. This high-






risk group could benefit significantly from availability of LMAs. 




b. Airway control and bagging can be managed by 1 rather than 2 or 3 individuals and is 





easier to maintain even in a moving vehicle, a benefit not only to prehospital 





caregivers but to interhospital transport teams.




c. Can be inserted even when the patient's position precludes optimal mask placement or





intubation (e. g., the crash victim who has not yet been extricated). Can also be placed





readily in the patient who requires cervical spine immobilization (though the collar 





should be removed to do so).




d. Can be effective even in the presence of certain forms of airway pathology (e. g., 





laryngeal cleft, cleft palate, Pierre Robin)




e. Protects from aspiration of oral or nasal materials (e. g., blood due to facial trauma)




f. May offer some protection from vomiting and aspiration of gastric contents, since the tip 





sits in the upper esophageal opening. However, the literature is equivocal about this.



2. Disadvantages 




a. Cannot be inserted in a patient whose LOC is such that he resists placement.




b. Expense and lack of widespread availability are the main disadvantages at present.




c. Small risk of pharyngeal trauma accompanies LMA use.


B. LMA versus intubation



1. Advantages




a. Can be inserted rapidly by caregivers who cannot intubate (e. g., BLS providers)




b. Usually faster to insert than an ET tube, even in experienced hands




c. Avoids trauma from the laryngoscope blade and also avoids risk of airway injury per se,





since it is not positioned in the larynx




d. Results in fewer cardiovascular reflex responses than laryngoscopy and intubation




e. Can be inserted with a somewhat higher LOC than is necessary for intubation (i. e., if 





the child is depressed enough to tolerate an OP airway, he can also probably be given 





an LMA, though endotracheal intubation might well require additional anesthesia)




f. Is not at risk for malposition in the esophagus or a mainstem bronchus




g. Can be placed in the patient whose position precludes intubation



2. Disadvantages




a. Is a temporizing rather than a definitive airway in a child who really needs an ET tube 





(as opposed to one undergoing a limited anesthetic). However, like an IO needle, it can 





buy some extremely valuable time until definitive care can be achieved.




b. Does not secure the airway per se, i. e., pathology such as laryngeal edema may continue 





to worsen even in the face of an LMA.




c. Does not permit delivery of high pressures which may be required to overcome airway 




obstruction or poor lung compliance. (Ideally, PIP is kept in the 20s, though one may be





able to reach a PIP in the 30s with an LMA which fits well and with cricoid pressure).




d. Does not protect against aspiration as a tight-fitting (or cuffed) ET tube will. However, 





note that a number of patients vomit and aspirate during intubation attempts before the 





ET tube has been successfully placed in the trachea.




e. Expense and lack of availability remain a major disadvantage.

IV. LMA insertion


A. The standard technique for LMA insertion should be tried first. The steps are as follows:



1. Select an LMA of the appropriate size and check it briefly for obvious defects. Deflate the cuff and 




detach the syringe used to empty it. In addition, note volume of air which the cuff will hold (it 




is stamped on the tube or the air valve, depending on the brand of LMA). 



2. Position the patient in sniffing position so as to optimize the chance that the device will




pass to the desired location.



3. Place the child on a pulse oximeter and turn the sound on so that HR and saturation can be 




heard throughout the procedure.



4. Assure that the child's LOC is depressed enough to tolerate the LMA without resistance.



5. If desired, coat the posterior but not the anterior side of the LMA with water soluble lubricant.



6. Hold the device in the dominant hand with the index finger in position at the junction of the




tube with the cup on the concave side.



7. Stand at the child's head and open the airway as much as possible with the non-dominant 




hand (which may be used to pull on the jaw or to push up on the occiput) in order to make 




room for the device.



8. Insert the LMA with the concave side down and the tip against the palate. Advance it along 




the palate until it meets resistance in the hypopharynx. (This requires inserting the index 




finger far into the patient's mouth). Be aware that one wants the LMA tip to slide along 




the palate rather than along the tongue, since it is necessary that the tip advance past the 




epiglottis, rather than into the vallecula, where it may push the epiglottis over the 




airway entrance. (See Diagram C).



9. When the LMA is thought to be in the correct location, hold it in place while a syringe is 




attached for cuff inflation.




a. Recommended maximal volumes of air which may be added are stamped on the devices 





themselves. (Note that this may be out of sight once the device is inserted; be sure to check 





it beforehand). The actual amount added should be that necessary to meet some resistance 





during inflation and to permit good chest rise and fall when bagging is begun.




b. As air is injected into the cuff, the LMA will tend to move partway back out of the mouth, 





since the filled cuff tends to push it upward. This is appropriate and should be allowed 





to occur, i. e. , the LMA tube should not be held so tightly during inflation that the 





device cannot move naturally to its ideal position.



10. When the cuff has been inflated, hold the tube and begin bagging via the LMA. Chest rise 




and fall should be observed, and an improvement in saturation and clinical status should be 




seen as well. End-tidal CO2 monitoring is also possible via an LMA, and it provides 




additional assurance that ventilation has been accomplished.



11. The tube should be secured similarly to an ET tube, and like an ET tube, it should ideally be 




held manually during times of patient movement.



12. Insert a bite block of some sort (of larger diameter than the tube) in order to assure that the 




child cannot bite the LMA if he recovers consciousness. 


B. Alternate approaches for insertion



1. If one cannot stand at the patient's head, one may instead stand alongside his trunk and use 




the thumb rather than the index finger for LMA insertion. (See Diagram D).



2. Some practitioners find it easier to insert the LMA with the cuff partially inflated in order 




to stiffen the tip and avoid having it fold over. However, this requires that the mouth be 




opened more widely in order to pass the LMA below the epiglottis.



3. Use of a laryngoscope to pull the jaw forward and move the tongue out of the way has been 




reported as a means of facilitating LMA passage. Use of a blade does, of course, increase the 




risk of dental or other trauma, and it also requires that a laryngoscope be available.



4. Use of a stiff stylet in the tube has been described as a means of permitting LMA passage 




without placing the rescuer's fingers into the patient's mouth.



5. LMA insertion can be performed with the device upside down; it is then rotated to the 




correct position once it is in the hypopharynx, in a manner analogous to upside-down 




insertion of OP. This does increase the risk of soft tissue trauma with LMA insertion, but it is 




reported to be effective in some patients (presumably those with larger oral cavities).



6. Insertion of the device at a slight angle and off the midline has succeeded in some patients.



7. If one's dominant index finger cannot be inserted far enough to advance the mask fully, the 




other hand may be used to push on the attached tube in order to complete LMA insertion.

V. Pearls/troubleshooting


A. If LMA placement proves difficult:



1. The patient may not be not relaxed enough to open the mouth adequately.



2. Poor technique may have been used.



3. Too large a device may have been selected or the cuff may not have been fully deflated.



4. Serious pathology of the oral cavity may be present (e. g., large tongue hematoma, huge 




tonsils, decreased mobility of the TM joint, etc.)


B. If no chest rise is achieved when bagging is commenced, the following should be considered:



1. The cuff may not be inflated enough to achieve an optimal seal or a too-small device may 




have been selected (if the patient seems "in-between", be aware that a larger rather than a 




smaller LMA is more likely to be effective). 



2. There may be airway obstruction from a malpositioned LMA (e. g., the epiglottis is partially 




occluding the airway or the LMA tip has folded over and caused obstruction).



3. There may be a transient glottic closure because the swallowing reflex has been triggered by 




LMA passage. (This should resolve spontaneously in a short period of time). 



4. Tidal volume may be passing to the stomach because the LMA tip has not occluded the 




esophagus. Note that cricoid pressure, which is not recommended during LMA insertion 




because it makes LMA passage more difficult, may be of use once the LMA has been placed.



5. Severe airway or lung pathology may preclude adequate ventilation or oxygenation with




the low-to-moderate PIP which can be generated with an LMA.



6. The patient is awake enough to resist bagging. 



7. The cuff has ruptured or the device is damaged in some other way. (This is more likely with




a reusable device, particularly if emergent circumstances have resulted in only perfunctory




inspection of the LMA prior to its insertion). 


C. If the patient's LOC increases and he begins to bite the LMA, place some sort of bite block of 



larger diameter than the tube in order to avoid damage to the device. (If mask removal is not 



intended, administer medications in order to minimize agitation and assure tube tolerance). 


D. When the device is removed in order to permit intubation, keep it at hand for possible 



reinsertion in the event that intubation proves unsuccessful.


E. Once the ET tube has been successfully placed, be sure to save a non-disposable LMA and rinse it 



prior to returning it to central supply for complete cleaning and resterilization. 


F. It is advisable to develop a system for labeling and tracking non-disposable LMAs so that they 



are reliably returned to the correct site.


G. On occasion, the child will recover sufficiently that intubation is not thought to be necessary. Be 



aware that an LMA can either be removed while the child is still "deep", in which case his 



airway protective reflexes may still be suppressed, or when he is awake, in which case 



coughing and gagging are somewhat more likely. Given that many patients who are 



resuscitated with an LMA outside the OR will have full stomachs, removal of the device 



should optimally be deferred until airway protective reflexes have recovered.

VI. Complications of LMAs


A. Malposition or inadequate seal with failure to achieve adequate oxygenation and ventilation


B. Aspiration of gastric contents



1. This has been reported in the literature, even in fasted patients in the OR settings. Reflux




is possible with the device in place, though it does offer some theoretical protection, given




that the tip is in the proximal esophagus. Aspiration has also been reported after removal 




of the device, particularly if it is done when the patient is "deep".



2. Aspiration seems likely to become more frequent as LMA use in emergent settings with 




patients with full stomachs becomes more widespread.


C. Coughing and laryngospasm may occur, particularly in the "light" patient.


D. Sore throat following device removal is relatively common but usually inconsequential.


E. Hemodynamic responses to placement and removal of the device do occur but are less pronounced



than with laryngoscopy, intubation, or extubation.


F. Lingual, hypoglossal or other nerve injury, edema of the epiglottis, uvular bruising, transient 



dysarthria, and other unusual complications have been reported but are uncommon.

VII. LMA use outside the OR


A. This is an area of rapid development, particularly in the U. S., where the device has not been



available for as long as it has abroad. Despite its newness, however, it is already being 



reported anecdotally in alternate settings in this country, while it is being used regularly by 



prehospital caregivers in Britain, Japan, and Australia.


B. Would strongly recommend collection of data and publication of results as its use becomes 



widespread outside the OR in the U. S. (see appended possible data form). 


C. A tentative algorithm for emergent LMA use outside the OR is attached. (See Diagram E).


D. Situations in which non-anesthesiologists should consider LMA use



1. It seems likely that when LMAs are widely available and most caregivers are trained in 




their use, the LMA will supplant the face mask whenever bagging is undertaken unless the 




patient is too awake to permit LMA insertion. Thus a patient found in or near arrest will 




likely receive oxygenation and ventilation via LMA while the code team is summoned.




a. This use suggests the need for widespread availability of the full range of devices. 





Indeed, the most effective means of assuring availability would be to stock them on all 





code carts.




b. The expectation that nurses, respiratory therapists, and others who cannot intubate will 





use LMAs to initiate resuscitation mandates widespread training in LMA use.





The device is now a standard part of many PALS courses, and it is also desirable to 





undertake additional inservice training for all appropriate staff in their facilities. 




c. Hospital staff who are involved with prehospital care are also urged to advocate for 





inclusion of LMA use in paramedic/EMT scope of practice in their communities.



2. The other primary emergency use of the LMA will probably be under circumstances when 




intubation proves difficult or must be delayed for some reason (such as line placement for 




muscle relaxant administration or patient extrication from a crushed vehicle). 




a. The LMA has achieved a place in all the standard algorithms for management of 





patients who prove difficult to intubate. It seems likely to be accorded a more central 





role in the management of children who cannot be readily intubated, since many of the 





alternate techniques (blind nasotracheal intubation, intubation over a bronchoscope, 





retrograde intubation, or cricothyroidotomy) are technically more difficult in pediatric 





patients. In addition, alternate devices such as Combitubes and LMAs designed to 





facilitate intubation are not available in sizes suitable for small children.




b. Note that the patients who are ventilated via LMA under these circumstances usually do 





need to be intubated. Use of an LMA under these conditions simply permits the 





resuscitation team time to gather resources and personnel to accomplish definitive 





airway management in a controlled fashion. (This might include transfer to the OR for 





invasive airway management by a surgical team). 

IX. Summary


A. LMA use has, despite its relatively brief availability in the U.S., already gained widespread



use and popularity among anesthesiologists. 


B. The time has come to extend LMA use to the arena where all of us practice, since the device 



clearly has lifesaving potential for acute pediatric resuscitation as well as for elective surgery.
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LMA Study
Name: 











Age: 




Weight: 


 kg

Size LMA used: 




I. Level of consciousness


A. Already decreased 

 Why? 
















B. Decreased as a result of medication 

 Which? 












C. Glasgow Coma Score (if available): V 

 M 

 E 


II. Upper airway status prior to LMA use


A. Apparently normal 




B. Abnormal 

 Describe the abnormality: 












III. Lung status prior to LMA use


A. Apparently normal 


 


B. Presumed lung pathology 

 Describe the pathology: 









IV. Emesis


A. None: 



B. Preceded LMA insertion: 

; followed LMA insertion: 




C. Was the patient bagged prior to LMA insertion? 












D. Was there aspiration? 

 How was it diagnosed? 










V. Reason for LMA use


A. Anticipated difficult intubation: 

 Why? 












B. Failed intubation attempts 




 How many? 










C. Other: 






















VI. Insertion


A. Number of attempts: 




B. Time required (best estimate!): 














C. Were difficulties encountered? (Please describe) 

VII. Efficacy for oxygenation and ventilation


A. Were adequate breath sounds and chest movement achieved? Yes 


  No 



B. Saturation: just prior to LMA 



 after LMA 





C. ET CO2 reading(s) 




















D. Blood gases (if available prior to LMA removal) pH 


, pCO2 

 , pO2  



E. Was cricoid pressure tried after LMA insertion? 

 Did it help? 








F. Were problems encountered? (Please describe)

