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STEP 1: STATE THE PROPOSAL.  State if this is a proposed new guideline; revision to current guideline; or 
deletion of current guideline.  
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Laryngeal mask as an alternative method of establishing an airway  When used by appropriately trained 
providers, the

 
laryngeal mask airway may be an effective alternative for establishing

 
an airway during 

resuscitation of the newly born infant, particularly
 
if bag-mask ventilation is ineffective or attempts at 

tracheal
 
intubation have failed (Class Indeterminate).

 
 

Laryngeal Mask Airway Ventilation: Mask that fits over the laryngeal inlet has been shown to be effective for 
ventilating newly born full-term infants. There is limited data on the use of these devices in small preterm infants, 
however, and their use in the setting of meconium-stained amniotic fluid has not been studied. The laryngeal mask 
airway when used by appropriately trained providers may be an effective alternative for establishing an airway in 
resuscitation of the newly born infant, especially in the case of ineffective bag-mask ventilation or failed 
endotracheal intubations (Class Indeterminate, LOE 5). However, we cannot recommend routine use of the 
laryngeal mask airway at this time, and the device cannot replace endotracheal intubation for meconium suctioning.  
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 -  The LMA is an acceptable alternative procedure for airway control in neonatal resuscitation when 
endotracheal intubation has failed and the personnel are skilled in LMA placement  

  
 
Step 1B: (�������������
������
��������	������������������ ������������	��
������
���������������
������������ ������������
Medline (Pubmed), Embase, ECC Ednote library, Cochrane library, Review of references  
���
�����
�������	
	�	������	��
����	
���	�
������� ���
�����	�
�������	���� http://ecc.heart.org/� �!��
�	����	
	�	�������
���
�"	
��������#��	���!��
�	��$�%��
������!��
���� ���&��	���� http://www.cochrane.org/� �����'���
�


()**###��������"���
�%��*+�����* �� �	����"�	��, �	���
	�����	��
������-����	�� ���� ��#�	�
����� �	������.����
  
•  /
	
��"	-������
���	����������
����"�
��������	��
� ��
	
����������������0�����������
���	����%� ������ 
�"	���
������#�

����
����%���(1��

���	��"	���
�����1������-��
��2�"���"	����"���1��
� (�����"�

�����%�1�(���3�����#���"	������(
������1� ����	��
�	�
3�����
�
�����1,   

Key Words - : [(exp Masks (MeSH) or mask$. mp) and (intubation, intra$. Mp or exp Intubation, Intratracheal (MeSH) 
and infant, Newborn (MeSH) or [Infant, Newborn (MeSH) and (exp Laryngeal Masks (MeSH ) or laryngeal mask$. 
Mp)] or [(lma.tw) or laryngeal adj2 mask$.tw) or laryngeal mask (MeSH) and (infant$ or neonate$ or Newborn$).tw]  
All languages included  
Sources – Medline (Pubmed), Embase, ECC Ednote library, Cochrane library  
Review of references in relevant citations  
Adult and pediatric human resuscitation studies were excluded  
Studies describing LMA used in the operating suite for anesthesia were only included as Level 7 (extrapolation)  
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94 articles evaluated in this worksheet  
  



STEP 2:  ASSESS THE QUALITY OF EACH STUDY  
Step 2A:  Determine the Level of Evidence. For each article/source from step 1, assign a level 
of evidence—based on study design and methodology.  

Level of 
Evidence  

Definitions  
(See manuscript for full details)  

Level 1    
Level 2  Esmail 02  

Level 3    
Level 4     

Level 5  Gandini 99, Paterson 94  

Level 6  Faberowski 99, Lavies 93, Brietzke 01  



Level 7  Castilla 04, Yao 04, Gandini 03, Johr 03,  Orfei 02, Carenzi 02, Fernández-Jurado 02, Oliva 02, 
Stocks 02, Nussbaum 02, Iohom 02, Tangwiwat 02, Okawa 02, Nagatami 02, Park 01, Harnet 00, 
Delrue 00, Goldman 00, Nguyen 00, Lesmes 00, Auden 00, Trawoger 99, Brimacombe 99, Fraser 
99, Orfei 99, Orfei 99, Ellis 99, Osses 99, Komatsu 99, Patel 98, Abuleish 98, Chhibber 97, 
Dubreuil 97, Mizikov 97, Puebla 97, Hinton 97, Rabb 96,  , Lopez-Gil 96, Verhese 96, Nagahama 
95, Ferrari 95, Lonngvist 95, Mecklem 95, Theroux 95, Hansen 95, Baraka 95, Brimacombe 95, 
Brimacombe 95, Brimacombe 95, Webster 95, Samet 94, Wheatley 94, Johnson 94, Efrat 94, 
Courreges 94, Cortez 92, Alberten 93, Dubreuil 93, Lavies 93, Bautista Casanovas 93, 
Goudsouzian 92, Mizushima 92, Denny 90, Grebenik 90.  



Level 8  Wiswell 03, De Paoli 03, Infosino 02, Rakow 02, Zideman 01, Chen 01, Brain 00, Levy 00, 
Niermeyer 00, Behar 99, Berry 98, Tobias 97, Vadhera 97, Funk 97, Brimacombe 97, Anonymous 
96, Mawer 95, Paterson 95, Brimacombe 95, Brimacombe 95, Brimacombe 95, Brimacombe 95, 
Brimacombe 95, Braun 94, Brimacombe 94, Brimacombe 94.  

 
  
  
  

Step 2B: Critically assess each article/source in terms of research design and 
methods.   
Was the study well executed? Suggested criteria appear in the table below.  Assess design and methods 
and provide an overall rating. Ratings apply within each Level; a Level 1 study can be excellent or poor 
as a clinical trial, just as a Level 6 study could be excellent or poor as an animal study. Where applicable, 
please use a superscripted code (shown below) to categorize the primary endpoint of each study.  For 
more detailed explanations please see attached assessment form.  
  

Component 
of Study and 
Rating  

  
Excellent  

  
Good  

  
Fair  

  
Poor  

  
Unsatisfactory  

Design &     
Methods  

Highly 
appropriate 
sample or 
model, 
randomized, 
proper controls   
AND  
Outstanding 
accuracy, 
precision, and 
data collection 
in its class  

Highly 
appropriate 
sample or 
model, 
randomized, 
proper controls  
OR  
Outstanding 
accuracy, 
precision, and 
data collection 
in its class  

Adequate, 
design, but 
possibly biased   
OR  
Adequate 
under the 
circumstances  

Small or 
clearly 
biased 
population or 
model  OR  
Weakly 
defensible in 
its class, 
limited data 
or measures  

Anecdotal, no 
controls, off 
target end-points 
OR  
Not defensible in 
its class, 
insufficient data 
or measures  

 
  
A = Return of spontaneous circulation C = Survival to hospital discharge  E = Other 
endpoint  
B = Survival of event   D = Intact neurological survival  
  

Step 2C: Determine the direction of the results and the statistics: supportive? 
neutral? opposed?  
  

DIRECTION of 
study by results & 
statistics:   

  
SUPPORT the proposal  

  
NEUTRAL  

  
OPPOSE the 
proposal  

  
Results  

Outcome of proposed 
guideline superior, to a 
clinically important degree, to 
current approaches  

Outcome of proposed 
guideline no different 
from current approach  

Outcome of 
proposed guideline 
inferior to current 
approach  

 
  
Step 2D: Cross-tabulate assessed studies by a) level, b) quality and c) direction (ie, 
supporting or neutral/ opposing); combine and summarize. Exclude the Poor and Unsatisfactory 
studies.  Sort the Excellent, Good, and Fair quality studies by both Level and Quality of evidence, and 



Direction of support in the summary grids below. Use citation marker (e.g. author/ date/source).  In the 
Neutral or Opposing grid use bold font for Opposing studies to distinguish them from merely neutral 
studies. Where applicable, please use a superscripted code (shown below) to categorize the primary 
endpoint of each study.  

  

Supporting Evidence  
The LMA is an acceptable alternative procedure for airway control in neonatal resuscitation when endotracheal 
intubation has failed and the personnel are skilled in LMA placement  

  
  

Excellent  
  
  
                  

Quality 
of 

Evidence  

  
  

Good  
  
  
  

  

Esmail 

02 
E, N, R

 
Ferrari 

95 
E, I, 

ES
 

        Orfei 99 
E, N, 

ES
 

Faberowski 

99 
E,N, I, MM

 

Lavies 93
 E, 

MM, R
 

    



  
  

Fair  
  
  
  

        

Gandini 99 
E, N, R

 
Lopez-Gil 

96 
E, I, ES

 
Verhese 96 
E, I, ES

 
Lonngvist 

95 
E, I, ES 

 
Paterson 94  
E, N, R 

 
Dubreuil 93   
E, I, ES 

 
Mizushima 

92 
E, I, ES 

 
Alberten 93 
E, N, EP

 

       

Yao 04
EP, N  

 

Castilla 04 
EP  

 

Gandini 03 
E, N 

 

Johr 03 
R
 

Nagatami 02 
E, ES 

 

Carenzi 02 
E, ES 

 

Nusbaum 02 
I, EP 

 

Iohom 02 
I, EP 

 

Okawa 02 
I, ES 

 
Fernandez-Jurado 

02 
R
 

Oliva 02 
R
 

Stocks 02 
R
 

Delrue 00 
I, ES  

 

Nguyen 00 
N, ES 

 

Goldman 00 
I, ES 

 

Osses 99 
N, I, ES 

 

Ellis 99 
N, R 

 

Komatsu 99 
E, I, EP 

 

Trawoger 99 
R
 

Fraser 99 
R
 

Brimacombe 99 
R
 

Patel 98 
I, ES 

 

Abouleish 98 
I, EP

   

Mizikov 97
 I, EP 

 

Chhibber 97 
I, ES

   

Dubreuil 97 
I, EP 

 

Hinton 97 
N, I, EP

 

Puebla 97 
N, ES

 Rabb 

96 
I, R

 Verghese 96 
N, I, ES

   
Theroux 95 

N, ES 
 

Mecklem 95 
I, ES

 

Brimacombe 95 
E, N, 

R
 

Webster 95 
I, ES 

 

Mawer 95 
R
 

Baraka 95 
N, R

 

Nagahama 95 
R
 

Hansen 95 
N, EP

 

Correuges 94 
I, ES 

 

Johnson 94 
I, EP 

 

Samet 94 
I, EP 

 

Wheatley 94 
R
 

Efrat 94 
E, I, ES

 
Bautista Casanovas 

93 
E, I, EP

 

Cortez 92 
N, ES 

 

Goudsouzian 92 
E, I, 

  



EP
 

Grebenik 90 
E, I, EP 

 

Denny 90 
R
 

    1  2  3  4  5  6  7  8  
    Level of Evidence  

 
  
A = Return of spontaneous circulation C = Survival to hospital discharge  E = Other endpoint  
B = Survival of event   D = Intact neurological survival   R = Resuscitation  
N = Neonate/premature/low birth weight I = Infant    ES = Elective surgery  
EP = Elective procedure   MM = Mechanical model   



Neutral or Opposing Evidence  
The LMA is an acceptable alternative procedure for airway control in neonatal resuscitation when endotracheal 
intubation has failed and the personnel are skilled in LMA placement  

  
  

Excellent  
  
  
  

                

  
  

Good  
  
  
  

  

Park  01 
E, I, 

ES
 

Harnett  00 
E, I, ES

 

                   
Brietzke  01 
AM, EP

 
         

Quality of 
Evidence  

  
  

Fair  
  
  
  

                     
López–Gil 

96 
E, I., ES

 
       

Orfei  02 
N, EP

 
Auden  00  
N, EP

 

  

    1  2  3  4  5  6  7  8  
    Level of Evidence  

 
A = Return of spontaneous circulation C = Survival to hospital discharge  E = Other endpoint  
B = Survival of event   D = Intact neurological survival   R = Resuscitation  
N = Neonate/premature/low birth weight I = Infant    ES = Elective surgery  
EP = Elective procedure   MM = Mechanical model   
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Pediatric and Neonatal training at Hospital Infantil de México. National Academic Coordinator of Neonatal 
Resuscitation Program in México.  
Director of Neonatology at Instituto Nacional de Pediatría, National Institute of Health, Mexico City. I have not any 
relationships with vendor/industry or any other potential conflicts.  

  
REVIEWER’S FINAL  COMMENTS AND ASSESSMENT OF BENEFIT / RISK: /�""	��;����������	�����������
��
�%�	
����	���

���	
���	�������

����	���������� ""���	
���������������	���"��"	
�
�����
#����

���� �������	�����������	��!�	���
���$���""���	
�����4���"	
�
��6�������
�������
���� ���	���	����������""���	
����

	
����
�	����������� ���������

����	�
����

	��
-��
�

������������<����0	"(�� �

���������������
� ��% ���
��"(��"��
	
���������������
�����0(�������� ���������#�	. ���
���
����
������
��������������������.����
�������
	������!�" "��
�������
����
�������	��"	�����"��
	���	��"����� �
������
����������	��
����""���	
��������������
��#�

�� �	��"	���
������
�"�%������1������	��"	�������
���� ����
��
�#�

������
�����"�
�"	���
�����1��
=
	
����

�����9���������	�����������
�1��=
	
����
 
��(��������
�����
	�"1����������	����	��������
��� 
��-��%"��
������"	��
	���



"	�� ���(	�	
�����"�

�������������<����0	"(�� ���� �����������������3��((��
�����
�����
������
������� ���"�
���
����3
��(�
	������
���	��������

��.�(��(����������
�����������
�����( ��3
��(�
	��(���������  Please include relevant key figures or tables to support 
your assessment.  
  
The LMA provides ventilation comparable to that accomplished by endotracheal intubation during short-term elective 
ventilation in infants. There is limited data comparing the effectiveness of an LMA versus endotracheal 
intubation/ventilation during neonatal resuscitation, and data is especially limited in low birth weight neonates as most 
of the studies in newborns have been in near term or term infants.  
  
1. Neonatal Resuscitation  
There are only six studies in neonatal resuscitation using an LMA. Only one of these six reports had a control group 
and the LMA was used after the newborn did not respond to bag and mask ventilation during one minute (Esmail 02). 
In the remaining five reports, 3 of them were Case Reports in patients with airway malformations (Gandini 03, 
Trawoger 99, Denny 90), and 2 of them were Case Series with term and low birth weight infants (Gandini 99, Paterson 
94). In all Case Series, the LMA was used as a primary airway device before attempting bag and mask ventilation and 
was successful in 162/165 patients. Medical practitioners and physicians who were first trained by an anesthesiologist 
or had previous experience inserting an LMA placed the LMA and provided ventilation; LMA placement by nurses or 
respiratory therapists were not included in these case series.  
The report in a letter (Brimacombe 95) with 40 Term/premature is not included as these infants were reported in 
Gandini 99.  
  
In summary, in the delivery room the LMA was successfully used as measured by improvement of heart rate, skin 
color, and/or Apgar score improvement for:  

 • Term infants in 113/116 cases (20/20 Esmail 02, in 75/75 Gandini 99 and 21/21 Paterson 94)  
 • Premature or LBW infants in 29/29, the lowest weight was 1.0 kg (Gandini 99)  
 • Term infants with airway malformations 3/3 cases (Gandini 03, Trawoger 99, Denny 90).  

  
 
The criteria for the use of an LMA in neonatal resuscitation were apnea or heart rate below 100 bpm or 110 bpm in 
term/LBW infants or with airway malformations and difficulty inserting an endotracheal tube. All of these studies used 
an LMA #1, deflated, and with a median audible leak pressure during positive pressure ventilation of 22 cmH2O. The 
time interval to introduce the LMA was from 7 to 20 seconds. In no case was the LMA used in the presence of 
meconium. There were minor adverse effects such as local trauma or bleeding with no serious complications. Two 
premature infants developed RDS following the use of an LMA and required an endotracheal tube for mechanical 
ventilation.  
  
For teaching neonatal resuscitation in manikin models, an LMA was easier to successfully place than the endotracheal 
tube for inexperienced personnel (7 midwifes and 4 residents) measured as failure/success and time to introduce in 
seconds (Lavies 93)  
  
2. Other uses of LMA in newborn/infants  

 a. In airway rescue (“cannot ventilate-cannot intubate”)  
 
The LMA was used to ventilate or facilitate endotracheal intubation in patients with airway anomalies when 
endotracheal tube insertion was not possible. (Yao 04, Gandini 03, Johr 03, Oliva 02, Stocks 02, Fernández-Jurado 02, 
Okawa 02, Carenzi 02, Auden 00, Nguyen 00, Orfei 99, Trawoger 99, Fraser 99, Osses 99, Brimacombe 99, Ellis 99, 
Abouleish 98, Hinton 97, Nagahama 95, Hansen 95, Baraka 95, Sarnet 94, Wheatley 94, Johnson 94, Cortez 94, Iohom 
02, Komatsu 99, Patel 98, Rabb 96, Brimacombe 95, Wheatley 94, Bautista – Casanova 93, Denny 90). The smallest 
newborn in which an LMA was used weighed 0.6 Kg. (Denny 90)  
  

 b. In anesthesia for elective surgery or procedures:  
 
The LMA has been used to ventilate or facilitate endotracheal intubation in neonates undergoing surgery 
(ophthalmologic, airways, inguinal and infraumbilical area, or in infants with malformations) (Castilla 04, Stocks 02, 
Fernández-Jurado 02, Delrue 00, Harnett 00, Lesmes 00, Orfei 99, Puebla 97, Verghese 96, Lonnqvist 95, Ferrari 95, 
Mecklem 95, Johnson 94, Efrat 94, Courreges 94, Dubreuil 93, Rabb 96). In one case it was not possible to introduce 
the LMA in an infant with micrognathia (Okawa 02).  
  
Infants with Chronic Lung Disease had fewer episodes of oxygen desaturation during induction of anesthesia 
comparing the insertion of an LMA versus insertion of an endotracheal tube in a randomized trial with 27 former 
premature infants and children during second stage open-sky vitrectomy (Ferrari 95), or less bronchospastic episodes in 
a case series with the use of LMA alone in 7 ex-premature patients during anesthesia for eye surgery (Lonngvist 95).  



  
The LMA also was successfully used for fiberoptic laryngoscopy and bronchoscopy procedures on airways (Mizikov 
97, Hinton 97, Cortez 94, Bautista – Casanovas 93). The smallest neonate’s birth weight was 0.6 kg (Nussbaum 02)  

  
The LMA has been used safely and effectively for procedures such as central venous catheter insertion (Johr 03, 
Goldman 00), radiologic procedure (Goudsouzain 92), and during radiotherapy (Grebenik 90).  
  

 c. In transport for newborns with respiratory distr ess:  
 
The LMA has been successfully in a number of infants during helicopter or ground neonatal transportation between 
hospitals when endotracheal intubation was not possible, with no reported complications during transportation such as 
accidental displacement (Fraser 99, Brimacombre 95)  
  

 d. In drug administration:  
 
The LMA has been used for drug administration such as endotracheal epinephrine (one case) and surfactant (6 cases) 
(Brimacombe 99, Alberten 93), but the LMA is not recommended for drug administration due to the few reported 
cases.  
  

 e. In respiratory support  
 
The LMA has been used successfully for ventilatory support with CPAP over a 4-day period in a term infant with 
Pierre Robin syndrome (Gandini 2003), with conventional mechanical ventilation in a premature with micrognatia and 
arthrogryposis over a period of 44 h. (Fernandez-Jurado 2002), and as a method to provide oxygenation with high-
frequency oscillation in a premature with airway malformations that made it impossible to ventilate via an endotracheal 
tube and conventional ventilation (Fraser 99).  
  

 f. In mechanical model:  
 
In an in vitro lung model an LMA produced less inspiratory imposed resistive work of breathing than an endotracheal 
tube (Faberoswki 99)  
  
3. The adverse effects of an LMA include  

 • LMA induced anatomic alterations of cervical structures need to be considered when attempting to 
percutaneously cannulate a neck vein secondary to the risk of perforating the LMA (Orfei 02), or 
pneumothorax (Shulman 02).   

 • The LMA made the diagnosis of primitive pharyngeal dyskinesia difficult by obscuring the site during 
flexible fiberscopy (Dubreuil 97)  

 • The use of an LMA for surfactant administration failed in an ELBW infant (Alberten 93)  
 • In infants and children there were more complications using an LMA compared with those using a face-

mask during anesthesia for surgery (p < 05) such as breath-holding, coughing, laryngospasm, secretions, 
obstruction and oxygen desaturation < 95%, but no infant required tracheal intubation (Harnett 00), or 
endotracheal intubation for reanimation such as minor epiglottis or uvula trauma (Esmail 02)  

 • Minor complications with the use of LMA that were frequently reported include impinging of the epiglottis 
(28% to 54%) or the LMA not positioned optimally (56%) in case series evaluated with fiber endoscopy 
(Mizushima 92, Dubreuil 93).    

 • There were more complications with LMA insertion during general anesthesia by 8 pediatric 
anesthesiologist residents when they had less skill acquisition (i.e., less than 60 uses) (Lopez-Gil 96)  

 • In an animal model (ferrets) positive pressure ventilation from 24 to 48 hours using an LMA was associated 
with tongue edema and death in 3/5 cases (Brietzke 95) compared with an endotracheal tube.  

  
  
  

 
Preliminary draft/outline/bullet points of Guidelin es revision:  Include points you think are important for inclusion 
by the person assigned to write this section.  Use extra pages if necessary.  
  

  

  
  



Citation List from references included for worksheet evaluation  
Citation 
Marker  

Full Citation*  

Abouleish 98 
#39  

Abouleish, A. E. and J. F. Mayhew (1998). "Magnetic resonance imaging of the airway 
in an infant with micrognathia." Anesth Analg 86(5): 964-6.  
No Abstract.  
Critique: Case report, Level 7. In a term infant with Dandy-Walker cyst and facial 
malformations an LMA was used to insert an ET during general anesthesia for surgery.  

Alberten 93 
#343  

Alberten P, Eschen C, Verdes H. (1993). Laryngeal mask used as a guideway for brief 
access to the tracheal space in premature infants. 8th International workshop on 
surfactant replacement, Oslo, Norwegian.  
Abstract: no  
Critique: Abstract, Level 7. An abstract presented in a international conference on 
surfactant, experience with six premature infants and surfactant injected into a LMA, 
success in five neonates with weight between  1287- 2290 g and the fail in a ELBW 
infant.  

Auden 00 #16  

Auden, S. M. and G. M. Lerner (2000). "Blind intubation via the laryngeal mask: a word 
of caution." Paediatr Anaesth 10(4): 452.  
Abstract: no  
Critique: Letter, Level 7. Presents a 2.4 Kg 14-day-old newborn with Miller syndrome 
and recommends introduce a fibreoptic endoscope through the LMA before blind 
passage of an ET risking injury to the epiglottis.  

Baraka 95 
#118  

Baraka, A. (1995). "Laryngeal mask airway for resuscitation of a newborn with Pierre-
Robin syndrome." Anesthesiology 83(3): 645-6.  
Abstract: no  
Critique: Letter, Level 7. One term infant 5-days-old with Pierre Robin sequence which 
developed serious airway obstruction; an LMA was inserted and then ventilated with T-
piece circuit successfully after inadequate face-mask ventilation and difficult tracheal 
intubation.  

Bautista 
Casanovas 93 
#311  

Bautista Casanovas, A., E. Estevez Martinez, et al. (1993). "[Pediatric fiber 
bronchoscopy. Apropos 55 children examined]." An Esp Pediatr 39(4): 313-6.  
Abstract: We present our experience with 55 children in whom we performed flexible 
fiberoptic bronchoscopy (FFB) using an Olympus BF3C20 instrument and by using 
sedation and local anesthesia or laryngeal mask airway. Indications for performing this 
procedure were stridor, opportunist or recurrent pneumonia, persistent atelectasis, a 
suspected foreign body, confirmation of endobronchial tuberculosis and evaluation of 
tracheostomy. In 70% of the cases, the diagnosis was made by the FFB and 14 cases 
were normal. One child with severe hypoxia presented respiratory arrest and need 
intubation. Our results suggest that FFB is safe, has advantages over rigid bronchoscopy, 
avoids general anaesthetic and with laryngeal mask airway is possible to perform in 
patients of every age.  
Critique: Case report, Level 7. A poor report of 55 bronchoscopies in infants and 
children including 2 newborns, with one respiratory arrest (one child) and tree with 
epistaxis (the age was not stated).  



Brietzke 01 
#95  

Brietzke, S. E. and E. A. Mair (2001). "Laryngeal mask versus endotracheal tube in a 
ferret model." Ann Otol Rhinol Laryngol 110(9): 827-33.  
Abstract: Acquired subglottic stenosis in infants is a difficult iatrogenic problem with 
notable morbidity, primarily caused by prolonged endotracheal intubation. The laryngeal 
mask airway (LMA) is a recently developed, alternative airway device that does not 
contact the subglottis. To explore the possibility of preventing subglottic stenosis, we 
compared the endotracheal tube (ETT) and the LMA in terms of the incidence and 
severity of glottic and subglottic injury resulting from prolonged intubation in the adult 
ferret model of the infant airway. Ten adult ferrets were randomly intubated under 
inhalational anesthesia with either a 4.0 cuffless ETT or a size 1 LMA for a 24- to 48-
hour period. Rigid laryngeal endoscopy was used to detect pharyngeal or glottic injury 
during the period of intubation and on a routine basis for 3 months after extubation. All 5 
ferrets in the ETT group developed endoscopically evident glottic and subglottic injury; 
2 of the 5 developed a symptomatic, mature subglottic stenosis. The 5 ferrets in the LMA 
group had endoscopically normal larynges. However, all ferrets in the LMA group 
developed significant tongue edema and cyanosis during the first 24 hours of intubation, 
and 3 of the 5 died of respiratory failure due to airway obstruction. In the 2 LMA 
survivors, evidence of oropharyngeal injury persisted until 6 weeks after extubation. We 
conclude that the LMA does not cause subglottic injury in this model. However, its 
prolonged use results in significant pharyngeal morbidity that raises serious doubt as to 
its potential routine use in infants requiring prolonged ventilatory support.  
Critique: Animal Study, Level 6. Ten ferrets received positive pressure ventilation from 
24 to 48 h using LMA compared with an. ET. There were more episodes of tongue edema 
and death (3/5 animals) in the LMA group. This study shows the risks of prolonged 
ventilation through an LMA.  



Brimacombe 
99 #33  

Brimacombe, J. and D. Gandini (1999). "Airway rescue and drug delivery in an 800 g 
neonate with the laryngeal mask airway." Paediatr Anaesth 9(2): 178.  
Abstract: no  
Critique: Letter, Level 7. One 24 weeks and 800g  premature infant who required 
resuscitation. It was not possible to ventilate through an endotracheal tube and cardiac 
massage was required. An LMA tube was inserted and adrenaline was injected though it. 
The patient died five hours later.  

Brimacombe 
95 #54  

Brimacombe, J. R. and B. De Maio (1995). "Emergency use of the laryngeal mask 
airway during helicopter transfer of a neonate." J Clin Anesth 7(8): 689-90.  
Abstract: no  
Critique: Case Report, Letter, Level 7. A report on a newborn infant successfully 
transported in a helicopter with an LMA secondary to difficult airway management .  

Brimacombe 
95 #59  

Brimacombe, J. (1995). "Emergency cricothyrotomy." J Trauma 39(2): 395.  
Abstract: no  
Critique: Letter, Level 7. An LMA was used successfully in one infant during an 
emergency cricothyrotomy   

Carenzi 02 
#147  

Carenzi, B., R. M. Corso, et al. (2002). "Airway management in an infant with 
congenital centrofacial dysgenesia." Br J Anaesth 88(5): 726-8.  
Abstract: The use of a laryngeal mask airway (LMA) on two occasions, in a 53-day-old 
and 270-day-old male infant with Tessier N.3 and N.4 facial defects, using sedation and 
topical anaesthesia is described. The LMA was used to manage the airway and facilitate 
inhalation induction of anaesthesia as the facial deformities were thought to be too 
extensive for the safe use of a facemask. The LMA is an alternative to a facemask and 
secures the airway and facilitates the inhalation induction of anaesthesia in paediatric 
patients with severe facial deformities.  
Critique: Case Report, Level 7. Two cases with congenital centrofacial dysgenesia in 
whom the LMA was successfully used for anesthesia for surgery  

Castilla 04 
#348  

Castilla, M., M. Jerez, et al. (2004). "Anaesthetic management in a neonate with 
congenital complete heart block." Paediatr Anaesth 14(2): 172-5.  
Abstract: We present the case of a neonate undergoing surgery on the first day of life for 
the installation of a permanent pacemaker because of the existence of congenital 
complete heart block (CCHB) with a basal heart rate of 43 b.min(-1) and minimal 
elevation after initiating an isoproterenol perfusion. The intervention was under general 
anaesthesia with laryngeal mask airway (LMA) and spontaneous ventilation. The 
principal anaesthetic goals were to assure adequate anaesthesia, with haemodynamic and 
respiratory stability, to maintain the best possible heart rate and to avoid postoperative 
respiratory depression or apnoea.  
Critique: Case report. Level 7. One term infant on first day of life with congenital 
complete heart block, an LMA was used during the installation of a permanent 
pacemaker during general anesthesia without problems.  



Chhibber 97 
#113  

Chhibber, A. K., K. Fickling, et al. (1997). "Comparison of end-tidal and arterial carbon 
dioxide in infants using laryngeal mask airway and endotracheal tube." Anesth Analg 
84(1): 51-3.  
Abstract: The laryngeal mask airway (LMA) has become a popular tool for airway 
management in selected adult and pediatric patients undergoing routine surgical 
procedures. The relationship between end-tidal and arterial carbon dioxide during 
controlled ventilation via the LMA in infants under 10 kg has not been reported. After 
induction of general anesthesia, the LMA was placed in 12 healthy infants and 
mechanical ventilation initiated. After maintaining steady-state level of end-tidal carbon 
dioxide (minimum 5 min), an arterial blood sample was obtained and end-tidal carbon 
dioxide level noted. The laryngeal mask was then removed, the trachea intubated, and 
mechanical ventilation resumed with initial ventilatory variables. After reaching a 
steady-state level of end-tidal carbon dioxide, a second arterial sample was obtained and 
end-tidal carbon dioxide level noted. The mean end-tidal carbon dioxide and arterial 
partial pressure of carbon dioxide obtained during ventilation were 42.2 +/- 7.9 and 47.1 
+/- 11.0 (LMA) and 37.4 +/- 4.6 and 42.6 +/- 6.7 (endotracheal tube), respectively. 
Analysis of differences between partial pressure of carbon dioxide and end-tidal carbon 
dioxide using the Bland and Altman method revealed bias+/-precision of 4.9 +/- 3.9 and 
5.3 +/- 3.2 with ventilation via the laryngeal mask and endotracheal tube. Our data 
indicate that, while ventilating infants under 10 kg with LMA, end-tidal carbon dioxide 
is an accurate indicator of arterial partial pressure of carbon dioxide.  
Critique: Case series Level 4, but studies describing LMA used in the operating suite for 
anaesthesia were only included so this is Level 7 for this worksheet. In 12 infants under 
10 kg, the end-tidal CO2 and carbon dioxide was measured after LMA insertion and 
later after endotracheal ventilation during general anaesthesia. They found little 
difference between both methods.  



Courreges 94 
#84  

Courreges, P., D. Lecoutre, et al. (1994). "[Laryngeal masks in pediatric anesthesia. 
Apropos of 251 cases]." Cah Anesthesiol 42(1): 95-7.  
Abstract: A series of 251 anaesthesias with a laryngeal mask (LM) in a paediatric 
surgery unit is studied retrospectively. After some short training, using LM is most often 
easy and allows a good airway control without any frequent or severe complications. 
Therefore this technique should quickly supplant the facial mask and many endotracheal 
intubations.  
Critique: Case series, Level 7. A retrospective report of 251 infants and children 
undergoing different types of surgery in whom an LMA was used.  

Cortez 92 #87  

Cortez, J., A. Franco, et al. (1992). "[Use of laryngeal mask for fiber optic bronchoscopy 
in a neonate with facial malformations]." Rev Esp Anestesiol Reanim 39(5): 324-5.  
Abstract: No  
Critique: Case report, Letter, Level 7. One term infant with subglottic stenosis in whom 
an LMA was used to introduce a bronchoscope for diagnostic purposes without 
complication, except that was not possible to ventilate through the LMA when 
bronchoscope was inserted.  

Delrue 00 #18  

Delrue, V., F. Veyckemans, et al. (2000). "Modification of the LMA no. 1 for diode laser 
photocoagulation in ex-premature infants." Paediatr Anaesth 10(3): 345-6.  
Abstract: no  
Critique: Letter, Level 7. One ex-premature with retinopathy of prematurity which 
required laser photocoagulation and during general anesthesia an LMA was successfully 
used.  

Denny 90 #336  

Denny, N. M., K. D. Desilva, et al. (1990). "Laryngeal mask airway for emergency 
tracheostomy in a neonate." Anaesthesia 45(10): 895.  
Abstract: no  
Critique: Letter, Level 7. One 2.75 kg. Term infant with Pierre Robin Syndrome who was 
successfully resuscitated at birth with an LMA, and later other LMA was used during 
general anesthesia for tracheostomy.  

Dubreuil 93 
#86  

Dubreuil, M., M. Laffon, et al. (1993). "Complications and fiberoptic assessment of size 
1 laryngeal mask airway." Anesth Analg 76(3): 527-9.  
Abstract: In pediatric practice, complications due to the laryngeal mask airway (LMA) 
have been studied with size 2 LMA, but not with size 1 LMA. We, therefore, compared 
prospectively the complications induced by LMA size 1 and 2 in 141 children aged 21 
days to 11 yr. Intraoperative and lowest SpO2 values after removal of LMA were 
recorded. The following complications were recorded: cough, laryngospasm, 
bronchospasm, apnea, and airway obstruction. In 14 patients in the size 1 LMA group 
and 26 patients in the size 2 LMA group, pharyngolaryngeal structures were checked 
with fiberoptic examination. The number of attempts, complications, intraoperative 
SpO2, and lowest SpO2 values were similar when using size 1 and size 2 LMA. 
Fiberoptic examination of size 1 LMA showed a high incidence of impinging of the 
epiglottis in the LMA bars without airway obstruction. In conclusion, there was no 
difference in the complication rate between the two pediatric sizes of LMA when used in 
pediatric patients.  
Critique: Case series, Level 7. A study of < 6.5 Kg infants with LMA #1 vs. >6.5 Kg 
children with LMA #2 during anesthesia for general surgery. Even though the results 
show no difference in complications with the use of the two sizes, both groups are not 
comparative.  

Dubreuil 97 
#47  

Dubreuil, M., J. C. Favier, et al. (1997). "Difficult diagnosis of a primitive pharyngeal 
dyskinesia with a size 1 laryngeal mask airway in an ex-premature baby." Paediatr 
Anaesth 7(4): 354-5.  
Abstract: no  
Critique: Case report, Letter, Level 7. A report on total visual obstruction of a primitive 
pharyngeal dyskinesia with an LMA during fiberoptic endoscope in an ex-premature 
infant.  



Efrat 94 #83  

Efrat, R., A. Kadari, et al. (1994). "The laryngeal mask airway in pediatric anesthesia: 
experience with 120 patients undergoing elective groin surgery." J Pediatr Surg 29(2): 
206-8.  
Abstract: The laryngeal mask airway (LMA) was recently introduced in pediatric 
anesthesia as an alternative to the face mask or tracheal intubation for airway 
maintenance. The authors report their experience with LMA on 120 consecutively 
treated children who underwent elective inguinal herniorrhaphy or orchidopexy. The 
patients were monitored with electrocardiograms, noninvasive blood pressure 
determinations, pulse oxymetry, and capnometry. Anesthesia was induced and 
maintained with halothane, nitrous oxide, and oxygen. There were 96 males and 24 
females; the age range was 1 month to 14 years (average, 3.2 years). They weighed 
between 2.5 and 46 kg (mean, 14 kg). Patients were allowed to breath spontaneously 
until anesthesia was deep enough (average, 6.3 minutes; range, 2 to 15 minutes). The 
appropriate-size LMA was inserted and inflated, and patients were divided into three 
groups. Group I patients (n = 24) weighed 2.6 to 6 kg and received LMA size no. 1. 
Group II (n = 84) weighed 6 to 30 kg and received LMA size no. 2. Group III (n = 12) 
weighed more than 30 kg and received LMA size no. 3. Patients in groups II and III 
breathed spontaneously; those in group I were on volume-controlled ventilation. The 
LMA was easily inserted in 115 patients (95.8%)--on the first attempt in 100, and on the 
second attempt in 15. In five patients, LMA was successfully inserted on the third 
attempt. The ease of insertion was not significantly different between the groups. 
Anesthesia was maintained by halothane (mean, 1.34%; range, 0.8% to 2.54%) for an 
average of time of 39.2 minutes (range, 15 to 90 minutes).  
Critique: Case series, Level 7. 95.8% success in LMA insertion in 120 infants and 
children undergoing surgery for herniorrhaphy or orchidopexy, but mild laryngospasm 
and cough was observed in 10 cases  



Ellis 99 #31  

Ellis, D. S., P. K. Potluri, et al. (1999). "Difficult airway management in the neonate: a 
simple method of intubating through a laryngeal mask airway." Paediatr Anaesth 9(5): 
460-2.  
Abstract: Tracheal intubation through a laryngeal mask airway is one option for securing 
an airway in the patient with a difficult airway. A variety of techniques and equipment 
have been used to stabilize the position of the tracheal tube while removing the laryngeal 
mask airway. We have shown that if a fibreoptic bronchoscope is used to place a tracheal 
tube through a laryngeal mask in neonates, additional equipment is not needed to remove 
the laryngeal mask airway without endangering tracheal tube placement. This is possible 
even in small neonates.  
Critique: Case report, Level 7. Successful introduction of a bronchoscope through an 
LMA in a 20-day-old premature infant with difficult airway management.  



Esmail 02 #345  

Esmail N, Saleh M, et al. (2002). "Laryngeal mask airway versus endotracheal intubation 
for Apgar score improvement in neonatal resuscitation." Eg J Anesth 18: 115-121.  
Abstract: Background: Neonatal resuscitation frequently requires positive pressure 
ventilation using bag-and-mask immediately after birth. Endotracheal intubation may be 
required in neonates not responding to mask-and-bag resuscitation. In the present study 
laryngeal mask airway (LMA) was compared to endotracheal tube (ETT) for neonatal 
resuscitation. Methods: Forty neonates requiring resuscitation after delivery by 
Caesarean section were randomly divided into two groups. 20 neonates each. Size-1 
LMA was used with the first group and ETT was used for the second group. 
Comparison of LMA and ETT considered the time for insertion, number of attempts for 
successful insertion, duration of positive pressure ventilation (PPV), duration of 
continuous positive airway pressure (CPAP). Apgar score improvement, and O2 
saturation improvement for the two groups. Trauma for the upper airway was evaluated 
by fiberoptic laryngoscope in both groups. Results: The average times for insertion of 
LMA  and ETT were respectively, 10 (2.5) and 7.5 (1.3) seconds (P<0.05). One attempt 
was required for LMA insertion in 17 cases and two attempts 2 cases needed three 
attempts for insertion. While 18 cases needed one attempt for insertion of ETT and 
[number is missing] cases needed two attempts for insertion. The durations of PPV and 
CPAP were comparable for both groups. The course of Apgar score improvement was 
the same for both groups. After settlement of spontaneous respiration, O2 saturation 
with LMA ranged between 100-95% in 17 cases, 94-90% in 2 cases and 89-85% in one 
case. O2 saturation with ETT was 100-95% in all cases. Epiglottic trauma was present 
in two cases with LMA and in one case with ETT. Trauma to the uvula occurred in 4 
cases with LMA and in 2 cases with ETT. Conclusion: The use of size-1 LMA in 
neonatal resuscitation appears to be an effective and easy method of airway 
management.  
Critique: Randomized concurrent control, Level 2. This study randomized 40 newborns 
delivered by C-section to size-1 LMA or endotracheal tube. All were more than 35 
weeks and 2500 gr., with Apgar score 0-3 at 1 minute despite positive pressure 
ventilation by bag and mask. Were excluded known anomalies or need for chest 
compressions. The infants were resuscitated by three anesthesiologists and the airway 
was examined with a laryngoscope afterwards to confirm placement and assess trauma. 
The time to insertion in seconds was slightly faster with an ETT compared with an 
LMA, but overall time to insertion was very short. There was no difference in overall 
success rate and one infant required 3 attempts to insert the LMA. Also, there were no 
differences in the time to a normal heart rate, color and spontaneous respiratory effort, 
or Apgar scores. There was more soft tissue trauma with the LMA.  
The LMA was connected to a T-piece circuit. When the heart rate was greater than 100 
bpm and spontaneous breathing was beginning, continuous positive airway pressure 
was provided until the neonate was breathing adequately and the LMA or ETT and 
CPAP then was removed.  
The method of randomization was not stated.  



Faberowski 99 
#27  

Faberowski, L. W. and M. J. Banner (1999). "The imposed work of breathing is less with 
the laryngeal mask airway compared with endotracheal tubes." Anesth Analg 89(3): 644-
6.  
Abstract: no  
Critique: Technical communication, Level 6. An in vitro report with lung model used to 
simulate spontaneously breathing in a neonate and 3- and 5-year-old children, the WOB 
was greater using ET than LMA.  

Fernandez-
Jurado 02 #9  

Fernandez-Jurado, M. I. and M. Fernandez-Baena (2002). "Use of laryngeal mask airway 
for prolonged ventilatory support in a preterm newborn." Paediatr Anaesth 12(4): 369-
70.  
Abstract: We present the case report of a preterm, low weight newborn with dysmorphic 
features and micrognathia in whom a laryngeal mask airway was inserted and maintained 
for 44 h for ventilatory support after several failed intubations. No complications 
associated with laryngeal mask airway use were apparent.  
Critique: Case report, Level 7. One Premature infant of 35 weeks and 1,560g with 
airway malformation who was maintained for 44 h successfully with conventional 
mechanical ventilation through an LMA  

Ferrari 95 #61  

Ferrari, L. R. and N. G. Goudsouzian (1995). "The use of the laryngeal mask airway in 
children with bronchopulmonary dysplasia." Anesth Analg 81(2): 310-3.  
Abstract: Airway maintenance with the laryngeal mask airway (LMA) was evaluated and 
compared to the endotracheal (ET) tube in 27 former premature infants and children with 
bronchopulmonary dysplasia (BPD) during second stage open-sky vitrectomy. The 
children were randomly assigned to a study group and anesthetized with halothane in 
N2O:O2. The airway was maintained with the LMA (n = 13) or the ET tube (n = 14). 
Respiratory and hemodynamic variables were recorded. Intraoperative and postoperative 
complications were noted. The respiratory rate and the end-tidal CO2 were significantly 
higher in the LMA group as compared with the ET tube group (P < 0.01); however, the 
pulse rate and both systolic and diastolic blood pressures throughout the surgical 
procedure were lower in the LMA group (P < 0.05). The incidence of coughing, with and 
without desaturation, wheezing, and hoarseness in the postoperative period was higher in 
the ET tube group. Awakening, after discontinuation of the anesthetic (P < 0.01) was 
more rapid, and home discharge time (P < 0.002) was shorter in the LMA group (P < 
0.0025), although our study design could not isolate the use of the LMA as the factor 
responsible for this. This study in patients with mild chronic lung disease demonstrated 
that the LMA can maintain a satisfactory airway during minor surgical procedures in 
children with bronchopulmonary dysplasia and result in fewer respiratory adverse effects 
than with the ET tube.  
Critique: Randomized concurrent control, Level 2, but study describes LMA used in the 
operating suite for anaesthesia were only included so this is Level 7 (extrapolation). 27 
ex-premature (LMA 13, 19.9+-4.2 mo) with concomitant bronchopulmonary dysplasia 
undergoing second stage open-sky vitrectomy under general anesthesia were randomly 
assigned to an LMA #1 or ET; there were fewer episodes of desaturation and no 
complications in the LMA group.  

Fraser 99 #29  

Fraser, J., C. Hill, et al. (1999). "The use of the laryngeal mask airway for inter-hospital 
transport of infants with type 3 laryngotracheo-oesophageal clefts." Intensive Care Med 
25(7): 714-6.  
Abstract: Type 3 laryngotracheo-oesophageal clefts are rare congenital anomalies with a 
high mortality. In the past, transport of such infants to tertiary centers for surgical 
correction has proved extremely difficult, with the child's ventilatory status often 
deteriorating to such an extent that ultimate surgical intervention has not proved possible. 
We describe two cases of successful inter-hospital transfer of infants with type 3 
laryngotracheo-oesophageal clefts using the laryngeal mask airway.  
Critique: Case Report, Level 7. A report on the utility of LMA during transport in two 
infants with Laryngotracheo-oesophageal Clefts.  



Fraser 99 #30  

Fraser, J. and A. Petros (1999). "High-frequency oscillation via a laryngeal mask 
airway." Anaesthesia 54(4): 404.  
Abstract: no  
Critique: Letter, Level 7. One preterm infant 35 weeks with Type 3 
laryngotracheoesophageal cleft in whom LMA for high-frequency oscillation was used 
for 10 h successfully. The treatment was withdrawn for complex congenital heart lesion 
and no chance for survival.  

Gandini 03 #2  

Gandini, D. and J. Brimacombe (2003). "Laryngeal mask airway for ventilatory support 
over a 4-day period in a neonate with Pierre Robin sequence." Paediatr Anaesth 13(2): 
181-2.  
Abstract: no  
Critique: Case report, Letter, Level 7. A case of a term infant with Pierre Robin 
sequence in which an LMA was used successfully during neonatal resuscitation and  for 
management of upper airway obstruction and retained amniotic lung fluid over a period 
of 4 days.  

Gandini 99 #28  

Gandini, D. and J. R. Brimacombe (1999). "Neonatal resuscitation with the laryngeal 
mask airway in normal and low birth weight infants." Anesth Analg 89(3): 642-3.  
Abstract: no  
Critique: Case series, Level 5. Part of these results were published previously in 
Pediatrics in a Letter to the Editor (1995;95:453-4). This is a prospective observational 
study to evaluate LMA use by a single pediatric resident during 5 years. The data were 
comparative between normal newborn vs. LBW and obviously there were statistical 
differences. All patients who required PPV for apnea or heart rate < 100 bpm were 
included, using  LMA. Neonates with meconium-stained fluid and evidence of meconium 
aspiration were excluded if they had evidence of meconium aspiration. All insertions 
were performed by one anesthesiologist. Size 1 LMA was inserted and connected to a T-
piece circuit. The airway pressure were limited to 40 cmH2O. If the neonate required 
PPV for > 15 minutes, the LMA was removed and the trachea was intubated .75 Term 
and 29 LBW infants were included. 103 (99%) neonates were successfully resuscitated. 
The lowest birth weight was 1.0 Kg and 6 were < 1.5 Kg. LBW required PPV > 15 min, 
6 neonates delivered by c-section under general anesthesia required LMA reinsertion 
due to central hypoventilation, and 6 resuscitated with an LMA subsequently developed 
respiratory distress syndrome and required nasopharyngeal CPAP.  

Goldman 00 
#187  

Goldman, L. J., C. Nodal, et al. (2000). "Successful airway control with the laryngeal 
mask in an infant with Beckwith-Wiedemann syndrome and hepatoblastoma for central 
line catheterization." Paediatr Anaesth 10(4): 445-8.  
Abstract: We present a case of an infant with severe macroglossia, hypoglycemia and 
inguinal hernia associated with hepatoblastoma (Beckwith-Wiedemann syndrome) in 
which a laryngeal mask airway (LMA) was useful to secure the airway during central 
line insertion. Carbon dioxide monitoring through LMA proved effective to assess 
airway patency during positioning for central vein puncture. In this syndrome, where a 
potentially difficult airway may be encountered, LMA allowed adequate ventilation, 
avoiding the risk and inconvenience of tracheal intubation.  
Critique: Case report, Level 7. A 7-month-old infant with Beckwith-Wiedemann 
syndrome in whom an LMA was useful to secure airway during central line insertion.  



Goudsouzain 
92 #322  

Goudsouzian, N. G., W. Denman, et al. (1992). "Radiologic localization of the laryngeal 
mask airway in children." Anesthesiology 77(6): 1085-9.  
Abstract: In the absence of data on the anatomic localization of the cuff of the laryngeal 
mask airway (LMA) in children, radiologic images were obtained from 50 infants and 
children (aged 1 month to 15 yr) undergoing diagnostic radiologic procedures during 
halothane and N2O:O2 anesthesia. In 46 patients, the cuff of the LMA was in the 
pharynx and covered the laryngeal opening. The upper (proximal) section was adjacent 
to the base of the tongue at the level of C1 or C2 vertebrae pushing the tongue forward 
and its lower (distal) end was in the inferior recesses of the hypopharynx at the levels of 
C4 to T1 vertebrae. The cuff of LMA at this position between the base of the tongue 
above the epiglottis and below the laryngeal opening, covered the laryngeal aperture, 
forming a low pressure seal at the entrance of the larynx. In 37 of these 46 patients, a 
posterior deflection of the epiglottis was noted (< 45 degrees), and in only 9, the 
epiglottis was in the anatomic position. In four patients, the cuff of the LMA was located 
in the oropharynx. No correlation was found between the size of the LMA and the 
position of the epiglottis with respect to end-tidal CO2, respiratory rate, or the leak 
pressures. The size of the LMA, its anatomic location, and the position of the epiglottis 
had no significant effect on the respiratory parameters of spontaneously breathing 
children.  
Critique: Case series, Level 7. A report in infants and children on the anatomic 
localization of the cuff of the LMA, showing no correlation between the size of the LMA, 
anatomic location and position of the epiglottis on the respiratory parameters of 
spontaneously breathing children.  



Grebenik 90 
#338  

Grebenik, C. R., C. Ferguson, et al. (1990). "The laryngeal mask airway in pediatric 
radiotherapy." Anesthesiology 72(3): 474-7.  
Abstract: The use of the laryngeal mask airway, a new form of airway, is described in 
infants and young children receiving radiotherapy under general anesthesia. The 
laryngeal mask airway consists of a tube, at the distal end of which is attached an 
elliptically shaped cuff resembling a miniature face mask. The laryngeal mask is inserted 
blindly into the pharynx, and its cuff forms low pressure seal around the larynx through 
which the patient can breathe spontaneously. No complications occurred during use of 
the laryngeal mask in 25 children who received 312 anesthetics. This experience 
suggests that the laryngeal mask airway has a valuable role in this situation and may 
contribute to the safety of anesthesia.  
Critique: Case Series, Level 7. In 25 Children from 3 weeks to 3 yr old an LMA was 
introduced during general anesthesia for radiotherapy with no complications.  



Hansen 95 #73  

Hansen, T. G., H. Joensen, et al. (1995). "Laryngeal mask airway guided tracheal 
intubation in a neonate with the Pierre Robin syndrome." Acta Anaesthesiol Scand 39(1): 
129-31.  
Abstract: Endotracheal intubation in infants with the Pierre Robin syndrome may 
sometimes be impossible to accomplish by conventional means. To aid difficult tracheal 
intubation many different techniques have been described. We present a case, in which 
we successfully intubated a small-for-date newborn boy with the Pierre Robin syndrome 
by using a modified laryngeal mask airway (no. 1) as a guide for the endotracheal tube. 
The technique is easy to perform, less traumatic and less time-consuming than multiple 
attempts at laryngoscopy or blind tracheal intubation.  
Critique: Case report, Level 7. A successfully use of an LMA for guided tracheal 
intubation in a neonate with Pierre Robin syndrome.  

Harnett 00 #21  

Harnett, M., B. Kinirons, et al. (2000). "Airway complications in infants: comparison of 
laryngeal mask airway and the facemask-oral airway." Can J Anaesth 47(4): 315-8.  
Abstract: PURPOSE: To compare the incidence of airway complications in children less 
than one year of age whose airways were maintained during anesthesia with either a 
laryngeal mask airway (LMA) or a facemask and oral airway (FM-OA). METHODS: 
We randomized 49 - ASA class 1&2 - infants to an LMA or FM-OA group. All infants 
were undergoing minor general, urological or orthopedic procedures. Anesthesia was 
induced and maintained with halothane in nitrous oxide 50% and oxygen. The airway 
was removed in both groups when the infant was awake. The occurrence of airway 
complications (breath-holding, coughing, laryngospasm, secretions, obstruction and 
oxygen saturation < 95%) at induction of anesthesia, intraoperatively and during 
emergence from anesthesia was recorded. RESULTS: Airway complications occurred 
perioperatively in 15 of 27 infants in the LMA group and in 5 of 22 infants in the FM-
OA group (P: 0.02). CONCLUSION: In infants, the use of the LMA is associated with 
an increased incidence of airway complications compared with the use of the FM-OA.  
Critique: Randomized concurrent control, Level 2, but study describes LMA used in the 
operating suite for anaesthesia so it is included as Level 7 (extrapolation). Randomized 
49 – ASA class 1& 2- infants to an LMA or facemask and oral airway undergoing minor 
general, urological or orthopedic procedures. The use of LMA was associated with an 
increased incidence of airway complications compared with FM-OA suggesting that the 
LMA should be used with caution in children less than one year of age especially with 
the use of LMA #1 related to the smaller margin of error for accurate placement.  

Hinton 97 #45  

Hinton, A. E., J. M. O'Connell, et al. (1997). "Neonatal and paediatric fibre-optic 
laryngoscopy and bronchoscopy using the laryngeal mask airway." J Laryngol Otol 
111(4): 349-53.  
Abstract: Endoscopy of the upper airways in neonates and infants was traditionally been 
accomplished using rigid laryngoscopes and bronchoscopes. The laryngeal mask may be 
used both to control the airway for anesthetic ventilation and to guide a fibre-optic 
endoscope to the laryngeal inlet and beyond. We report our experience with five neonatal 
and paediatric cases where fibre-optic laryngoscopy and bronchoscopy were performed 
through the laryngeal mask airway. All were cases in which standard rigid endoscopy 
had proved difficult with only a poor and restricted view of the laryngeal inlet being 
obtained due to the age of the infants, or abnormal anatomy of the upper airways. No 
problems have been encountered with maintenance of the airway or with endoscopic 
view obtained. In fact in neonatal patients, this technique has been found to be preferable 
with regard to safety and ease of use when compared to the ventilating bronchoscope. 
With the size 1 laryngeal mask airway it is not possible to simultaneously ventilate and 
endoscope the patient. Cases included, a vascular ring, Goldenhar's syndrome, 
laryngomalacia, supraglottis and vocal fold paresis. This technique provides a secure 
method of maintaining anaesthetic ventilation during airway endoscopy, and also a 
means of easily locating the glottis.  
Critique: Case report, Level 7. A report of two neonates and 3 children in whom LMA 
was used to introduce a bronchoscope for diagnostic purposes without complications, 
except it was not possible to simultaneously ventilate and endoscope the neonates.  



Iohom 02 #148  

Iohom, G., B. Lyons, et al. (2002). "Airway management in a baby with femoral 
hypoplasia-unusual facies syndrome." Paediatr Anaesth 12(5): 461-4.  
Abstract: We report the successful fibreoptic intubation through a laryngeal mask airway 
(LMA) while maintaining spontaneous respiration in an anaesthetized 3-month-old 
female infant with femoral hypoplasia-unusual facies syndrome, in whom direct 
laryngoscopy and intubation proved impossible.  
Critique: Case report, Level 7. One case in an infant with unusual facies syndrome in 
which an LMA was used during anesthesia for surgery.  



Johnson 94 #81  

Johnson, C. M. and C. Sims (1994). "Awake fibreoptic intubation via a laryngeal mask 
in an infant with Goldenhar's syndrome." Anaesth Intensive Care 22(2): 194-7.  
Abstract: no  
Critique: Case report, Level 7. A term infant with Goldenhar´s syndrome an LMA was 
inserted successfully first for bronchoscopy and latter for tracheostomy.  

Johr 03 #3  

Johr, M., T. M. Berger, et al. (2003). "Congenital laryngotracheo-oesophageal cleft: 
successful ventilation with the Laryngeal Mask Airway." Paediatr Anaesth 13(1): 68-71.  
Abstract: A congenital laryngotracheo-oesophageal cleft is a rare airway malformation 
which results from incomplete separation of the larynx and trachea from the 
hypopharynx and esophagus. Patients usually present with stridor, aspiration and 
cyanosis associated with feeding. For early diagnosis, a high index of suspicion is 
needed. Unless an appropriate diagnostic approach is taken, the diagnosis can be missed. 
The successful ventilation of a neonate with the Laryngeal Mask Airway is described.  
Critique: Case report, Level 7. A report of a Term infant with congenital 
laryngotracheo-oesophageal cleft, in which an LMA was inserted successfully for 

endoscopy on 4
th
 day of life for management of airway during the insertion of a central 

venous catheter.  

Komatsu 99 
#210  

Komatsu, H., S. Matsumoto, et al. (1999). "Airway management in an infant with Tessier 
type 3 cleft." Anesthesiology 90(6): 1800.  
Abstract: no  
Critique: Case Report, Letter, Level 7. One infant with Tessier Type 3 Cleft in which an 
LMA was used to introduce an ET during anesthesia for surgery.  

Lavies 93 #85  

Lavies, N. G. (1993). "Use of the laryngeal mask airway in neonatal resuscitation." 
Anaesthesia 48(4): 352.  
Abstract: no  
Critique: Letter, Level 7. An experience of teaching on manikin model, an LMA was 
easier to successfully place than the endotracheal tube for 7 midwifes and 4 residents 
measured as failure/success and time to introduce in seconds.  

Lesmes 00 #19  

Lesmes, C., L. Siplovich, et al. (2000). "Fiberoptic bronchoscopy in children using the 
laryngeal mask airway." Pediatr Surg Int 16(3): 179-81.  
Abstract: We describe our experience using the laryngeal mask airway (LMA) in 
children to facilitate diagnostic procedures in fiberoptic bronchoscopy (FOB). Two cases 
of stridor, two cases of protracted pneumonia, and one case of laryngotracheomalacia 
were studied. Intravenous atropine (0.02 mg/kg) was given, and induction was carried 
out by either inhalation of a mixture of halothane-nitrous oxide-oxygen (n = 3) or IV 
injection of propofol (n = 2). After an adequate depth of anesthesia was obtained, a LMA 
was introduced. A 2.7-mm-OD flexible fiberoptic bronchoscope was introduced through 
the LMA and the diagnostic procedure was performed. Ventilation and oxygenation were 
maintained, and no serious morbidity was associated with the procedure. We found the 
use of the LMA to facilitate FOB to be useful, easy to perform, and safe, avoiding nasal 
trauma and providing a patent airway.  
Critique: Case report, Level 7. Five cases in infants and children in whom LMA was 
used to facilitate fiberoptic bronchoscopy for diagnosis with no serious problems.  

Lonngvist 95 
#60  

Lonnqvist, P. A. (1995). "Successful use of laryngeal mask airway in low-weight 
expremature infants with bronchopulmonary dysplasia undergoing cryotherapy for 
retinopathy of the premature." Anesthesiology 83(2): 422-4.  
Abstract: no  
Critique: Case report, Level 7. In seven ex-premature infants with concomitant 
bronchopulmonary dysplasia undergoing cryotherapy for retinopathy of prematurity 
under general anesthesia an LMA #1 was inserted, there were no complications such as 
respiratory infection or bronchospastic episodes.  



López-Gil 96 
#259  

Lopez-Gil, M., J. Brimacombe, et al. (1996). "Laryngeal mask airway in pediatric 
practice: a prospective study of skill acquisition by anesthesia residents." Anesthesiology 
84(4): 807-11.  
Abstract: BACKGROUND: A prospective study was conducted to determine the rate of 
skill acquisition with the laryngeal mask airway in pediatric anesthesiology practice. The 
aim of the study was to provide information about the amount of supervised training 
required before satisfactory levels of skill were achieved. METHODS: Eight anesthesia 
residents in their third year of training with no prior experience using the laryngeal mask 
airway were observed using the device in 75 pediatric patients each (600 patients in 
total). Residents were given standardized guidelines for laryngeal mask airway usage in 
accordance with the manufacturer's recommendations and followed a predetermined 
protocol for anesthetic management. Induction was achieved with propofol followed by 
either a propofol infusion or isoflurane and either controlled or spontaneous ventilation 
as clinically indicated. Predefined major and minor problems were documented during 
the induction, maintenance, and recovery phases of anesthesia by a randomly selected 
supervising consultant trained in the study protocol and problem definitions. RESULTS: 
The total number of problems was 189 occurring in 121 children. Fifty-five children had 
one problem, sixty-four children had two problems, and two children had three problems. 
Of the problems, 77 were major and 112 were minor. The problem rate per patient for 
overall, major, and minor problems was 31.5%, 12.8%, and 18.7%, respectively. The 
problem rate comparing the first to last epochs of 15 uses decreased from 62% to 2% for 
overall problems, 23% to 2% for major problems, and 39 to 1% for minor problems. The 
residents with the most problems in the final epoch had problem rates of less than 10% 
after 60 uses. There was a significant decrease in the overall problem rate for induction, 
maintenance, and recovery (P < 0.05). The major problem rate decreased significantly 
for induction and maintenance (p < 0.05), but not for recovery. The minor problem rate 
decreased significantly for induction and recovery (P < 0.05). CONCLUSIONS: This 
study confirms that there is a rapid improvement in laryngeal mask airway skills when 
the standard recommended technique is employed and that a low problem rate can be 
achieved within 75 uses. Pediatric anesthesiologists with problem rates greater than 10% 
should determine if they are using the device suboptimally.  
Critique: Case series, Level 7. A report on 600 consecutive cases of children (1 month- 
17 yr) with LMA used during general anesthesia, there was 189 problems occurring at 
insertion, maintenance and recovery in 121 children, but there was a significant 
decrease in the rate of problems after the residents used an LMA more frequently (i.e., 
>60 times).  



Mecklem 95 
#63  

Mecklem, D., J. R. Brimacombe, et al. (1995). "Glossopexy in Pierre Robin sequence 
using the laryngeal mask airway." J Clin Anesth 7(3): 267-9.  
Abstract: no  
Critique: Letter, Level 7. One infant with Pierre Robin sequence LMA used during 
surgery for glossopexy.  

Mizikov 97 
#40  

Mizikov, V. M., T. V. Variushina, et al. (1997). "[Fiberoptic bronchoscopy via laryngeal 
mask in children]." Anesteziol Reanimatol(5): 78-80.  
Abstract: A fiberoptic bronchoscope provides a good access to the distal airways, 
inaccessible for a rigid bronchoscope. A major disadvantage of the fiberoptic 
bronchoscope in tracheal intubation of children is its little diameter, impeding the 
instrumentation and suction. A laryngeal mask (LM) of a suitable size was used with the 
fiberoptic bronchoscope in 68 children aged 0 to 15 years under TIVA. A large-sized 
fiberoptic bronchoscope with a channel for instruments can be safely and effectively 
used in anesthesized children due to LM. A relatively large internal diameter of LM 
permits ventilation round the fiberoptic bronchoscope. The method is atraumatic and 
represents a good alternative to the rigid bronchoscope in children.  
Critique: Case series, Level 7. 68 children between 0 to 15 years in whom an LMA was 
successfully inserted for fiberoptic bronchoscopy.  

Mizushima 92 
#324  

Mizushima, A., G. J. Wardall, et al. (1992). "The laryngeal mask airway in infants." 
Anaesthesia 47(10): 849-51.  
Abstract: Clinical and fibreoptic assessment of positioning of the size 1 laryngeal mask 
airway was performed in 50 infants. A clinically patent airway was obtained in 47 
patients at the first attempt, but perfect positioning, as assessed by fibreoptic 
laryngoscopy, was found in only 22 instances. Despite an airway initially patent, delayed 
airway obstruction occurred in 12 infants. It is concluded that clinical airway patency 
does not guarantee ideal positioning of LMA in infants, and that care should be taken to 
ensure continued airway patency because of the tendency of the LMA position to 
deteriorate in this group of children.  
Critique: Case Series, Level 7. Clinical and fibreoptic assessment of positioning of LMA 
#1 in 50 infants. They found the airway was optimally positioned in only 22 cases and 
impinged on the epiglottis in 14 cases.  



Nagahama 95 
#56  

Nagahama, H., Y. Suzuki, et al. (1995). "[The use of a laryngeal mask in a newborn 
infant with Nager acrofacial dysostosis]." Masui 44(11): 1555-8.  
Abstract: A newborn female infant born at 41 week gestation with Nager acrofacial 
dysostosis had no congenital abnormalities in her parents and closed relatives. Her 
mother had uncomplicated pregnancy and normal delivery. Endotracheal intubation was 
attempted, because she developed apnea on her delivery, but it was not successful. She 
was transported immediately to our university hospital with mask ventilation. A 
laryngeal mask was placed after several trials of intubation, and ventilation was carried 
out successfully. We consider that the use of a laryngeal mask is one of the best ways in 
a case of difficult intubation.  
Critique: Case report, Level 7. A report of a term infant with Nager syndrome in whom 
the LMA was used for difficult intubation with an ET.  



Nagatami 02 
#7  

Nagatani, A., S. Shibata, et al. (2002). "[Anesthetic management of a neonate with 
laryngotracheoesophageal cleft and tracheoesophageal fistula]." Masui 51(8): 913-5.  
Critique: Case report , Level 7. A report of a term infant with laryngotracheoesophageal 
cleft and tracheoesophageal fistula in whom the LMA was used during general 
anesthesia.  

Nguyen 00 #17  

Nguyen, N. H., E. M. Morvant, et al. (2000). "Anesthetic management for patients with 
arthrogryposis multiplex congenital and severe micrognathia: case reports." J Clin 
Anesth 12(3): 227-30.  
Abstract: Arthrogryposis multiplex congenital (AMC) is a spectrum syndrome of 
multiple persistent limb contractures often accompanied by associated anomalies, 
including cleft palate, genitourinary defects, gastroschisis, and cardiac defects. Pediatric 
patients with AMC frequently present for multiple surgeries requiring general 
endotracheal anesthesia. We describe our anesthetic experience with the laryngeal mask 
airway and endotracheal tube in two neonates with AMC and severe micrognathia. We 
discuss AMC and outline the problems encountered in difficult airway management.  
Critique: Case report, Level 7. Two term infants with severe micrognathia, respiratory 
distress and difficult airway management in whom an LMA was useful during anesthesia 
for surgery.  

Niermeyer 00 
#97  

Niermeyer, S., J. Kattwinkel, et al. (2000). "International Guidelines for Neonatal 
Resuscitation: An excerpt from the Guidelines 2000 for Cardiopulmonary Resuscitation 
and Emergency Cardiovascular Care: International Consensus on Science. Contributors 
and Reviewers for the Neonatal Resuscitation Guidelines." Pediatrics 106(3): E29.  
Critique: Existing guideline from the ILCOR since year 2000 considering the use of 
LMA as Class Indeterminate, LOE 5.  

Nussbaum 02 
#129  

Nussbaum, E. (2002). "Pediatric fiberoptic bronchoscopy: Clinical experience with 2,836 
bronchoscopies." Pediatr Crit Care Med 3(2): 171-176.  
Abstract: OBJECTIVE: To report 21 yrs of experience with pediatric flexible fiberoptic 
bronchoscopy in infants and children, explore newer applications, delineate potential 
complications, and make recommendations for its future application. DESIGN: 
Retrospective review. SETTING: A 20-bed pediatric critical care unit in a tertiary care, 
university-based children's hospital. PATIENTS: A total of 2,836 pediatric and infant 
fiberoptic bronchoscopies, performed over a course of 21 yrs, were reviewed. 
Measurement and MAIN RESULTS: A total of 2,836 children (1,536 girls) were 
subjected to flexible fiberoptic bronchoscopy. Of those, laryngeal mask airway was 
incorporated in 92 procedures (3.2%) and general anesthesia was applied in 198 cases 
(7%). The youngest subject was a 1-wk-old, 600-g, premature infant. The procedure 
resulted in diagnoses that modified patient care, particularly in tracheostomized infants 
and those with upper airway obstruction, plastic bronchitis of acute chest syndrome, 
dyskinetic cilia syndrome, immunocompromised individuals, and those with unexplained 
chronic cough and recurrent pulmonary infiltrates. Microbiologic and cytologic data 
from bronchoalveolar lavage helped confirm the diagnoses of pulmonary hemosiderosis 
and gastroesophageal reflux and validated the presence, or lack of, bacterial or viral 
pathogens. A total of 21 patients (<1%) experienced life-threatening hypoxemia, 
prompting termination of the procedure. Laryngospasm or bronchospasm was observed 
in 17 individuals (<1%) undergoing bronchoalveolar lavage, and 4% of the total 
population experienced mild nasopharyngeal bleeding. No fatalities were encountered. 
CONCLUSIONS: Pediatric flexible fiberoptic bronchoscopy is a safe diagnostic and 
interventional tool, even in young or extremely premature infants. Although the rate of 
serious complications in this report is low, general anesthetic agents and incorporation of 
laryngeal mask airway is advocated for severe mucoid impaction, transbronchial biopsy, 
and chronic pulmonary infiltrates, which may necessitate extensive bronchoalveolar 
lavage.  
Critique: Case series, Level 7. Report of experience with 2,836 bronchoscopies, the 
smallest case was a 1-week-old, 0.60 kg premature infant. The overall complications 
were less than 1%.  



Okawa 02 #91  

Okawa, M., K. Kinouchi, et al. (2002). "[Anesthetic management of an infant with 
Freeman-Sheldon syndrome]." Masui 51(6): 659-62.  
Abstract: We report the anesthetic management of Freeman-Sheldon (whistling face) 
syndrome in a two-month-old boy scheduled for lateral canthoplasty. He had features of 
the syndrome including blepharophimosis, hypertelorism, a flat nose, microstomia with a 
limited opening, micrognathia, a very short webbed neck, scoliosis and multiple 
arthrogryposis. He was fed with a naso-gastric tube and suffered from several episodes 
of aspiration and oxygen desaturation. Difficult airway and intubation were anticipated. 
Anesthesia was induced via a mask with sevoflurane, although mask ventilation was 
difficult. Direct laryngoscopy and the insertion of a laryngeal mask airway were 
impossible due to microstomia with the limited opening as anticipated. A naso-tracheal 
intubation was achieved using a fiberoptic bronchoscope via a fiberoptic mask while 
ventilating the lungs. The operation and anesthesia afterwards were uneventful. In the 
ward, he was given supplemental oxygen but with occasional desaturation episodes. 
Thirteen days after the operation he was found cyanotic and resuscitation was attempted 
but failed. Autopsy demonstrated the hypoplasia of the lungs and thorax, atelectasis and 
bronchitis.  
Critique: Case report, Level 7. A two-month-old boy with Freeman-Sheldon syndrome in 
whom the insertion of an LMA for anesthesia was impossible, a nasotracheal intubation 
was achieved using a fiberoptic bronchoscope.  



Oliva 02 #6  

Oliva, P., J. I. Fernandez-Liesa, et al. (2002). "[Use of the laryngeal mask in a newborn 
infant with Smith-Lemli-Opitz syndrome and a difficult airway]." Rev Esp Anestesiol 
Reanim 49 (6): 339-40.  
Abstract: no  
Critique: Letter, Level 7. One Term infant with Smith-Lemli-Opitz syndrome and difficult 
airway.  

Orfei 02 #5  

Orfei, P., N. Almenrader, et al. (2002). "[Laryngeal mask perforation: complication of 
jugular vein cannulation in a newborn]." Anaesthesist 51(6): 467-9.  
Abstract: This case report describes the perforation of a laryngeal mask during central 
venous cannulation of the internal jugular vein in a 2000 g, formerly preterm infant. The 
procedure was undertaken with the patient under general anaesthesia with a laryngeal 
mask and spontaneous breathing. As a result of the infant's clinical status, multiple 
needle insertions were required to obtain venous access. The needle was inadvertently 
advanced to the retropharynx and perforated the air-filled part of the laryngeal mask. 
Ventilation parameters remained stable. The laryngeal mask causes anatomical 
alterations of cervical structures in the newborn and therefore its use for the airway 
management during jugular vein cannulation appears to be limited.  
Critique: Case Report, Level 7. A report of an accidental perforation of an LMA during 
central venous cannulation in a LBW infant attributed to anatomic alterations of the 
cervical anatomy secondary to the laryngeal mask.  

Orfei 99 #22  

Orfei, P., E. Bigetti, et al. (1999). "[Laryngeal mask as alternative to facial mask in the 
newborn]." Minerva Anestesiol 65(12): 837-41.  
Abstract: OBJECTIVE: The present study demonstrates that the use of laryngeal mask 
airway (LMA) is an alternative to face-mask (FM) during induction of general anesthesia 
with halothane. In all patients the induction of general anesthesia is carried out by 
halothane and N2O/O2 50%, using only the LMA, preceding topical anesthesia of 
pharynx. METHODS: Experimental design: prospective study. Setting: this study was 
carried out at the surgical-division of the Pediatric Clinic, of University "La Sapienza", 
Rome. Patients: a total of 80 newborns, average age 14.8 +/- 2.4 days and average body 
weight 2280 +/- 110 g were examined. Interventions: newborns were submitted to 
surgery for congenital malformations, diagnostic research and positioning of a central 
venous catheter (CVC). MEASUREMENTS: Heart rate, non-invasive arterial pressure 
through cardiomonitor Hewlett Packard 78352A, oxygen saturation through Nellcor 
N3000, time of induction of general anesthesia and respiratory rate were assessed. 
RESULTS: Blood pressure and heart rate were increased during the positioning of LMA; 
oxygen saturation remained > or = 94% and respiratory rate was constant during the 
whole observation. Muscular relaxing, as an index of anesthesia, was observed after 33 
+/- 1.5 sec after positioning of LMA. CONCLUSIONS: In the light of the results 
obtained, the use of the LMA for airway ventilation during the induction period of 
pediatric anesthesia is suggested.  
Critique: Case series, Level 5. 80 newborn infants with congenital malformations 
submitted for surgery. An LMA was successfully used but there was no control group.  



Orfei 99 #26  

Orfei, P., G. Frandina, et al. (1999). "[Use of the laryngeal mask for airway control in 
difficult intubations in children]." Minerva Anestesiol 65(7-8): 561-9.  
Abstract: LMA was introduced in clinical practice by Arthur Brain in 1983 as a valuable 
substitute of tracheal tube in adult who underwent general anaesthesia; since then its 
applications have been extensively studied. LMA is a relatively new non-invasive 
ventilatory device which has allowed a radical change in the management of modern 
general anaesthesia. In this study, the application of LMA is assessed during induction 
and maintenance of general anaesthesia in children affected by severe facial deformities 
that could render the placement of the tracheal tube difficult. Three patients were 
affected by complex malformative syndromes involving the maxillo-facial skeleton and 
one patient presented a massive teratoma, originating from the orbit. In all these cases, 
LMA provided a patient airway and satisfactory ventilation during both induction and 
the repeated attempts of inserting the tracheal tube; in one case, since the orotracheal 
intubation failed, LMA has proved to be as effective as the tracheal tube during the 
maintenance of general anaesthesia. Therefore, LMA is recommended as an essential 
ventilatory device in the hands of paediatric anesthesiologists.  
Critique: Case report, Level 7. Three cases of complex malformative syndromes and one 
case with massive teratoma in infants in whom LMA was successfully used during 
general anesthesia.  



Osses 99 #32  

Osses, H., M. Poblete, et al. (1999). "Laryngeal mask for difficult intubation in children." 
Paediatr Anaesth 9(5): 399-401.  
Abstract: We present a new intubation technique using an oral preformed tracheal tube 
passed through a laryngeal mask. Six patients (neonate to six months old) with 
craniofacial malformations of head and neck and scheduled for reconstructive plastic 
surgery are the basis of this report. An inhalation induction with increasing doses of 
halothane in oxygen while maintaining spontaneous ventilation was performed. Once an 
adequate anaesthetic depth was achieved, a direct laryngoscopy was performed. The 
epiglottis could not be seen in any of the patients. Anaesthesia was deepened in order to 
insert the laryngeal mask, size 1 or 2, with an oral preformed 3.5 or 4.0 tracheal tubes 
inside it. Correct position of the mask was confirmed by capnography. The preformed 
tracheal tube was then advanced 1-2 cm. and its position in the trachea verified. The 15 
mm connector was then removed, and an adult intubating stylet was attached to the end 
of the tracheal tube. The laryngeal mask was removed, holding the stylet and tube in 
place. Once the mask was removed, the stylet was disconnected, and the 15 mm 
connector reattached. Our experience was that this takes about 20 to 30 s. We 
recommended this technique in paediatric patients in which a difficult intubation is 
foreseen.  
Critique: Case report, Level 7. In six infants, (three newborns) with craniofacial 
malformations of head and neck an LMA was used during general anesthesia for surgery 
without complications  

Park 01 #174  

Park, C., J. H. Bahk, et al. (2001). "The laryngeal mask airway in infants and children." 
Can J Anaesth 48(4): 413-7.  
Abstract: PURPOSE: To compare the effectiveness of various laryngeal mask airway 
(LMA) sizes and their performance during positive pressure ventilation (PPV) in 
paralyzed pediatric patients. METHODS: Pediatric patients (n = 158), < 30 kg, ASA 1 or 
2 were studied. After paralysis, an LMA of the recommended size was inserted and 
connected to a volume ventilator. Fibreoptic bronchoscopy (FOB) was performed and 
graded: 1, larynx only seen; 2, larynx and epiglottis posterior surface seen; 3, larynx, and 
epiglottis tip or anterior surface seen--visual obstruction of epiglottis to larynx: < 50%; 4, 
epiglottis down-folded, and its anterior surface seen--visual obstruction of epiglottis to 
larynx: > 50%; 5, epiglottis down-folded and larynx not seen directly. Inspiratory and 
expiratory tidal volumes (V(T)), and airway pressure were measured by a pneumo-
tachometer, and the fraction of leakage (F(L)) was calculated. In 79 cases, LMA was 
used for airway maintenance throughout surgery. RESULTS: Successful LMA 
placement was achieved in 98% of cases: three failures were due to gastric insufflation. 
For LMA # 1, 1.5, 2, and 2.5, FOB grades [median (range)] were 3(1-5), 3(1-5), 1(1-5) 
and 1(1-3) respectively. In smaller LMAs, the cuff more frequently enclosed the 
epiglottis (P < .001). F(L) of LMA # 1 was higher than those of LMA # 1.5 and LMA # 
2.5 (P < .05), and F(L) of LMA # 2 was higher than that of LMA # 2.5 (P < .05). In the 
79 patients, the number of patients experiencing complications decreased as LMA size 
increased (P < .05). CONCLUSION: Use of the LMA in smaller children results in more 
airway obstruction, higher ventilatory pressures, larger inspiratory leak, and more 
complications than in older children.  
Critique: Case Series Level 2, but study describes LMA used in the operating suite for 
anaesthesia so this is Level 7. A report on the use of LMA in 158 infants and children, in 
whom the smaller size results in more airway obstruction and complications than the 
larger sizes, related to the difference in anatomy of the larynx of infants from that of 
children and also to the small LMA that was made a scaled-down version of the adult.  



Patel 98 #227  

Patel, A., P. J. Venn, et al. (1998). "Fibreoptic intubation through a laryngeal mask 
airway in an infant with Robin sequence." Eur J Anaesthesiol 15(2): 237-9.  
Abstract: Airway management is a major concern in Robin sequence, where 
micrognathia, glossoptosis and a cleft of the soft palate exist. The management of an 
infant with a potentially difficult airway is discussed where tracheal intubation was aided 
by the use of a 2.2-mm fiberscope mounted with a 3-mm endotracheal tube passed 
through a size 1 laryngeal mask airway.  
Critique: Case Report, Level 7. One infant with Pierre Robin sequence in which an LMA 
was used for introduce an ET during anesthesia for surgery.  



Paterson 94 
#79  

Paterson, S. J., P. J. Byrne, et al. (1994). "Neonatal resuscitation using the laryngeal 
mask airway." Anesthesiology 80(6): 1248-53; discussion 27A.  
Abstract: BACKGROUND: For newborn requiring positive-pressure ventilation (PPV), 
the American Heart Association recommends bag-and-mask ventilation, a challenging 
procedure for those inexperienced in neonatal resuscitation. The objective of this 
prospective study was to evaluate the laryngeal mask airway (LMA) as an alternative 
method of airway management in neonates requiring PPV at birth. METHODS: With the 
approval of the institutional ethics committee, consent was obtained from women in 
labor at a tertiary care-perinatal center. Inclusion criteria consisted of an expected birth 
weight of at least 2.5 kg, gestational age of at least 35 weeks, and resuscitation requiring 
PPV. Neonates meeting these criteria were resuscitated with PPV by means of the LMA. 
The ease of insertion, number of attempts required, time to establish effective ventilation, 
skin color, heart rate, respiratory effort, and Apgar scores were recorded. RESULTS: 
Attendance by the investigators at delivery was achieved in 93 cases, with 21 meeting 
the inclusion criteria. In all cases, the LMA was successfully inserted on the first attempt 
and provided a clinically patent airway. Twenty neonates were successfully resuscitated 
with the LMA to provide PPV, with no complications directly attributable to its use. One 
neonate required LMA removal and tracheal intubation to facilitate administration of 
epinephrine; data from this case was removed from the study. CONCLUSIONS: 
Providing PPV at birth via a size-1 LMA is effective and easily learned by personnel 
with expertise in neonatal resuscitation. The LMA should be further assessed as an 
alternative to bag-and-mask ventilation for this purpose.  

Critique: Case series, Level 5. This study included neonates > 2.5 Kg and > 35 weeks 
gestation and the need for resuscitation including PPV and heart rate < 110 bpm (4 
cases) or < 100 bpm (17 cases). The investigators with previous expertise in neonatal 
resuscitation were trained previously with 24 infants presenting for elective lower 
abdominal surgery over a period of 4 days. Three persons placed all of the LMA’s. The 
LMA was connected to a T-piece circuit for PPV. If thick particulate meconium was 
observed in the pharynx of a depressed neonate the trachea was intubated to allow 
suctioning of meconium. If the neonate required PPV, the LMA was blindly inserted. 21 
neonates met the criteria, 2 neonates required tracheal intubation for suctioning of 
meconium, the ETT was removed and LMA was inserted. 1 case required epinephrine 
and chest compressions and the LMA were removed in favor of a tracheal tube. In 20/21 
patients after 30 seconds of PPV the heart rate skin color and Apgar score improved. No 
complications, such as bruising of the oropharynx or edema, were observed. No control 
group, success in 21/21 with LMA #1 without prior bag and mask ventilation.  



Puebla 97 #44  

Puebla, G., N. Falcone, et al. (1997). "[A neonate with a large cystic hygroma: 
management of the airway]." Rev Esp Anestesiol Reanim 44(5): 210-1.  
Abstract: no  
Critique: Letter, Level 7. One 3 days term infant with cystic hygroma in whom the LMA 
was successfully used for securing airway during elective surgery.  

Rabb 96 #255  

Rabb, M. F., H. S. Minkowitz, et al. (1996). "Blind intubation through the laryngeal 
mask airway for management of the difficult airway in infants." Anesthesiology 84(6): 
1510-1.  
Abstract: no  
Critique: Case report, Level 7. An LMA was used to introduce an endotracheal tube in a 
9-mo infant with Sheldom syndrome and a 6-mo infant with hydrocephaly during general 
anesthesia for surgery.  

Samet 94 #75  

Samet, A., Y. Talmon, et al. (1994). "A new diagnostic approach to congenital stridor 
using a laryngeal mask airway and rigid endoscope." J Laryngol Otol 108(12): 1076-7.  
Abstract: Neonates with symptoms of stridor from birth, present a difficult diagnostic 
problem. We have demonstrated that by the use of a laryngeal mask airway in an 
anaesthetized baby breathing spontaneously, we are able to reach a diagnosis. This is 
accomplished by the introduction of a rigid fibre-optic endoscope through a Portex 
swivel connector and visualizing the glottis and larynx.  
Critique: Short communication, Level 7.A report on two newborns with Laryngomalasia 
using an LMA for fiberoptic endoscope.  

Shulman 02 
#141  

Shulman, G. B. and N. R. Connelly (2002). "Bilateral pneumothoraces in a pediatric 
patient undergoing Hickman catheter placement." Anesth Analg 95(5): 1251-2.  
Abstract: IMPLICATIONS: The laryngeal mask airway (LMA) is often used for airway 
management in pediatric patients. We report bilateral pneumothoraces in a patient who 
underwent neck surgery whose airway was managed with a LMA. We recommend that 
the LMA be used with caution in small children undergoing deep-neck dissection.  
Critique: Case Report, Level 7. A report of bilateral pneumothoraces in an infant with 
the use of an LMA during deep-neck dissection attributed to anatomic alterations 
secondary to the laryngeal mask.  

Stocks 02 #8  

Stocks, R. M., R. Egerman, et al. (2002). "Airway management of the severely 
retrognathic child: use of the laryngeal mask airway." Ear Nose Throat J 81(4): 223-6.  
Abstract: Successful airway management of an infant or child with moderate to severe 
retrognathia first requires recognition of a potential problem. If the child cannot be 
intubated in a standard fashion, the use of a laryngeal mask airway (LMA) should be 
considered. We describe two cases wherein a toddler and an infant with severe 
retrognathia failed multiple attempts at traditional intubation. Both had an anterior larynx 
and hypoplasia of the mandible. In both cases, a subsequent LMA was successfully 
placed. The severely retrognathic newborn or child presents to the physician a unique 
challenge in airway management. Techniques to manage this difficult pediatric airway 
are different from those used in the adult. Otolaryngologists should be aware of this 
intubation technique and include it in their armamentarium of airway-management 
strategies. The LMA is not recommended as the technique of choice for securing a 
difficult airway, but it is an effective alternative when indicated, and it might be life-
saving.   
Critique: Case report, Level 7. 2 cases, one term infant with Nager Syndrome and 
tracheostomy, with an ETT inserted into the LMA, and a 26-months-old infant with 
Treacher-Collins syndrome who needed bronchoscopy and an ETT was inserted into the 
LMA successfully.  

Theroux 95 
#69  

Theroux, M. C., R. G. Kettrick, et al. (1995). "Laryngeal mask airway and fiberoptic 
endoscopy in an infant with Schwartz-Jampel syndrome." Anesthesiology 82(2): 605.  
Abstract: no  
Critique: Case report, Level 7. In a 20-days-old infant with Schwartz-Jampel syndrome 
an LMA was used with success during a fiberoptic endoscopy.  



Trawoger 99 
#24  

Trawoger, R., C. Mann, et al. (1999). "Use of laryngeal masks in the resuscitation of a 
neonate with difficult airway." Arch Dis Child Fetal Neonatal Ed 81(2): F160.  
Abstract: no  
Critique: Case report, Level 7. In one term infant with facial malformations, an LMA 
was used for conventional ventilation during 3hours.  

Verghese 96 
#53  

Verghese, C. and J. R. Brimacombe (1996). "Survey of laryngeal mask airway usage in 
11,910 patients: safety and efficacy for conventional and nonconventional usage." 
Anesth Analg 82(1): 129-33.  
Abstract: A survey of laryngeal mask airway (LMA) usage was conducted to provide 
general information about safety and efficacy with special emphasis on controversial 
issues such as positive pressure ventilation (PPV), prolonged anesthesia, and 
laparoscopic and no laparoscopic intrabdominal surgery. During the 2-yr study period, of 
the 39,824 patients who underwent general anesthesia, 11,910 (29.9%) patient airways 
were managed with the LMA. Forty-four percent underwent PPV. Placement was 
successful in 99.81%, and in 23 patients the LMA was abandoned in favor of the tracheal 
tube (TT). Use of the LMA for any intraabdominal procedure was considered 
nonconventional and occurred in 2222 (18.7%) patients. On 579 occasions procedures 
lasted > 2 h. A total of 44 critical incidents were documented. Eighteen (0.15%) were 
related to the airway and none required intensive care management. There were 26 
critical incidents not related to the airway which resulted in two admissions to the 
intensive care unit and one death. There were three cases of failed tracheal intubation 
managed with the LMA. This survey demonstrates that the LMA technique is safe and 
effective for both spontaneous and controlled ventilation. Use of the LMA for 
gynecologic laparoscopy, gynecologic laparotomy, and procedures > 2 h also appears 
safe.  
Critique: Case series in the operating room so extrapolated Level 7. The LMA was 
successfully used in 120 infants and children under one year of age during anesthesia for 
intraabdominal surgery, but one of them experienced a cardiac arrest and survived. It is 
difficult to evaluate this study secondary to the mixing of all ages and no control group.  

Webster 95 
#65  

Webster, A. C., W. D. Reid, et al. (1995). "Laryngeal mask airway for anaesthesia for 
cryopexy in low birth weight infants." Can J Anaesth 42(4): 361-2.  
Abstract: no  
Critique: Case Series, Letter, Level 7. A report on 16 ex-premature infants (14 of them 
had BDP) evaluated with LMA during general anesthesia for cryopexia, 6 patients 
developed oxygen desaturation immediately after the insertion, corrected when the mask 
was partially withdrawn, but four required tracheal intubation and mechanical 
ventilation after surgery.  

Wheatley 94 
#78  

Wheatley, R. S. and S. F. Stainthorp (1994). "Intubation of a one-day-old baby with the 
Pierre-Robin syndrome via a laryngeal mask." Anaesthesia 49(8): 733.  
Summary no  
Critique: Letter, Level 7. One 4.1 kg term infant with Pierre Robin Syndrome whom an 
LMA was inserted for tracheostomy.  



Yao 04 # 347  

Yao, C. T., J. N. Wang, et al. (2004). "Successful management of a neonate with Pierre-
Robin syndrome and severe upper airway obstruction by long term placement of a 
laryngeal mask airway." Resuscitation 61(1): 97-9.  
Abstract: The severity of airway obstruction varies in infants with Pierre-Robin 
syndrome (PRS). Some have severe upper airway obstruction that results in respiratory 
failure and even death. We report a case of neonate with isolated PRS who had a severe 
airway obstruction and respiratory failure after birth. She had complications of bilateral 
pneumothorax, subcutaneous emphysema, and hypoxaemia due to difficult tracheal 
intubation. Respiratory failure recurred immediately after extubation; she was 
resuscitated by inserting a laryngeal mask airway. The laryngeal mask airway was left 
inserted for 6 days. It was successful in this patient and eliminated the need for invasive 
surgical procedures. In conclusion, the relatively long term use of a laryngeal mask 
airway, which has not been reported before, could be an alternative therapy for patients 
with PRS with airway obstruction.  
Critique: Case report Level 7. One case of a term infant with Pierre Robin syndrome 
with “can not ventilate- can not intubate  after birth, and a LMA was used successfully  
for six days.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Citation List from references excluded for worksheet evaluation  
Citation 
Marker  

Full Citation*  

Anonymous 96 
#253  

"Guidelines for the advanced management of the airway and ventilation during 
resuscitation. A statement by the Airway and Ventilation Management of the Working 
Group of the European Resuscitation Council." Resuscitation 31(3): 201-30  

Behar 99 #200  Behar, P. M. and N. W. Todd (1999). "Resuscitation of the newborn with airway 
compromise." Clin Perinatol 26(3): 717-32, viii.  

Berry 98 #37  
Berry, A. M., J. R. Brimacombe, et al. (1998). "The laryngeal mask airway in emergency 
medicine, neonatal resuscitation, and intensive care medicine." Int Anesthesiol Clin 
36(2): 91-109.  

Brain 00 #14  Brain, A. I. (2000). "Size matters!" Can J Anaesth 47(12): 1262.  

Braun 94 #126  Braun, U. and U. Fritz (1994). "[The laryngeal mask as an instrument]." Anaesthesist 
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97 #46  

Brimacombe, J. and D. Gandini (1997). "The laryngeal mask airway: potential 
applications in neonatal health care." J Obstet Gynecol Neonatal Nurs 26(2): 171-8.  
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95 #64  

Brimacombe, J. R. and A. Berry (1995). "Laryngeal mask size selection and the sixth 
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95 #67  

Brimacombe, J. and D. Gandini (1995). "Resuscitation of neonates with the laryngeal 
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Brimacombe, J. (1995). "Neonatal resuscitation and the laryngeal mask." Anaesthesia 
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Brimacombe, J. (1995). "Does the laryngeal mask have a role outside the operating 
theatre?" Can J Anaesth 42(3): 258-9.  
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transportation of neonates." Med J Aust 162(1): 56.  
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Brimacombe, J. (1994). "The laryngeal mask airway for neonatal resuscitation." 
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