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STEP 1: STATE THE PROPOSAL. State if this is a proposed new guideline; rewigio current guideline; or
deletion of current guideline.

Laryngeal mask as an alternative method of establisng an airway — When used by appropriately trained
providers, thelaryngeal mask airway may be an effective alternatie for establishingan airway during
resuscitation of the newly born infant, particularly if bag-mask ventilation is ineffective or attemptsat
trachealintubation have failed (Class Indeterminate).

Laryngeal Mask Airway Ventilation: Mask that fitwer the laryngeal inlet has been shown to be éffedbr
ventilating newly born full-term infants. Thereligited data on the use of these devices in snraliepm infants,
however, and their use in the setting of meconitaimed amniotic fluid has not been studied. Thgrigeal mask
airway when used by appropriately trained providaey be an effective alternative for establishingaaway in
resuscitation of the newly born infant, especidlty the case of ineffective bag-mask ventilation failed
endotracheal intubations (Class Indeterminate, L®)EHowever, we cannot recommend routine use of the
laryngeal mask airway at this time, and the deva@not replace endotracheal intubation for mecorsuationing.

Step 1A:
% $$ ' &'

- The LMA is an acceptable alternative proceduse &irway control in neonatal resuscitation when
endotracheal intubation has failed and the perdareeskilled in LMA placement

Step 1B:(
Medline (Pubmed), Embase, ECC Ednote library, Carodatibrary, Review of references
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Key Words - : [(exgMasks (MeSH) or mask$. mp) and (intubation, intra$. Mggp Intubation, Intratracheal (MeSH)
and infant, Newborn (MeSH) or [Infant, Newborn (M&Sand (exp Laryngeal Masks (MeSH ) or laryngeakk$a
Mp)] or [(Ima.tw) or laryngeal adj2 mask$.tw) oryageal mask (MeSH) and (infant$ or neonate$ or iens).tw]
All languages included
Sources — Medline (Pubmed), Embase, ECC Ednotyip€ochrane library
Review of references in relevant citations
Adult and pediatric human resuscitation studiesevexcluded
Studies describing LMA used in the operating sfateanesthesia were only included as Level 7 (@xtliction)
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94 articles evaluated in this worksheet



STEP 2: ASSESS THE QUALITY OF EACH STUDY
Step 2A: Determine the Level of Evidencesor each article/source from step 1, assign a level
of evidence—based on study design and methodology.
Level of Definitions
Evidence (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 Garenzi 02, Fernandez-Jurado 02, Oliva 02
Stocks 02, Nussbaum 02, lohom 02, Tangwiwat 02aka2, Nagatami 02, Park 01, Harnet O
Delrue 00, Goldman 00, Nguyen 00, Lesmes 00, A@feTrawoger 99, Brimacombe 99, Fras
99, Orfei 99, Orfei 99, Ellis 99, Osses 99, Koma&8uPatel 98, Abuleish 98, Chhibber 97,
Dubreuil 97, Mizikov 97, Puebla 97, Hinton 97, R&fh , Lopez-Gil 96, Verhese 96, Nagahama
95, Ferrari 95, Lonngvist 95, Mecklem 95, Therobx dansen 95, Baraka 95, Brimacombe 95
Brimacombe 95, Brimacombe 95, Webster 95, Sameidkatley 94, Johnson 94, Efrat 94,
Courreges 94, Cortez 92, Alberten 93, Dubreuill@®jes 93, Bautista Casanovas 93,
Goudsouzian 92, Mizushima 92, Denny 90, Grebenik 90

O
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Level 8 Wiswell 03, De Paoli 03, Infosino 02, Rakow 02, ¢lican 01, Chen 01, Brain 00, Levy 00,
Niermeyer 00, Behar 99, Berry 98, Tobias 97, Vadl®at, Funk 97, Brimacombe 97, Anonymo|
96, Mawer 95, Paterson 95, Brimacombe 95, Brima@&i Brimacombe 95, Brimacombe 95
Brimacombe 95, Braun 94, Brimacombe 94, Brimacofvhe

Step 2B: Critically assess each article/source ietms of research design and

methods.

Was the study well execute@rggested criteria appear in the table below. gssdesign and methods
and provide an overall rating. Ratings apply witbach Level; a Level 1 study can be excellent @rpo
as a clinical trial, just as a Level 6 study cooddexcellent or poor as an animal study. Whereicegk,
please use a superscripted code (shown below}egai@ze the primary endpoint of each study. For
more detailed explanations please see attacheslsasset form.

Component
of Study and Excellent Good Fair Poor Unsatisfactory
Rating
Design & Highly Highly Adequate, Small or Anecdotal, no
Methods appropriate appropriate design, but clearly controls, off
sample or sample or possibly biased| biased target end-points
model, model, OR population or| OR
randomized, randomized, Adequate model OR Not defensible in
proper controls| proper controls| under the Weakly its class,
AND OR circumstances | defensible in | insufficient data
Outstanding Outstanding its class, or measures
accuracy, accuracy, limited data
precision, and | precision, and or measures
data collection | data collection
in its class in its class

A = Return of spontaneous circulation C = Survieahospital discharge E = Other
endpoint
B = Survival of event D = Intact neurological wival

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

DIRECTION of
study by results & SUPPORT the proposal NEUTRAL OPPOSE the
statistics: proposal
Outcome of proposed Outcome of proposed | Outcome of
Results guideline superior, to a guideline no different | proposed guideline
clinically important degree, tq from current approach | inferior to current
current approaches approach

Step 2D: Cross-tabulate assessed studies byl@)el b) quality and c)direction (ie,

supporting or neutral/ opposingombine and summarize Exclude thePoor andUnsatisfactory
studies. Sort thExcellent, GoodandFair quality studies by bothevel and Quality of evidencand



Direction of supportn the summary grids below. Use citation markeg.(author/ date/source). In the
Neutral or Opposinggrid use bold font foOpposingstudies to distinguish them from merely neutral
studiesWhere applicable, please use a superscripted sbdev(i below) to categorize the primary
endpoint of each study.

Supporting Evidence

The LMA is an acceptable alternative procedureaforay control in neonatal resuscitation when eratdteal
intubation has failed and the personnel are skilddVIA placement

Quality
_ of Excellent

Evidence

E:EGN[”R Faberowski
) EN, EN, I, MM
Good Ferrari gfe' 99 Lg . 935:
£ avies

gé:) MM, R




Fair

Gandini 99
E,N,R

Lopez-Gil
E,ILES

Verhese 96
E,I,ES

Lonngvist
E, ILES

Paterson 94
E,N,R

Dubreuil 93
E,I,ES

Mizushima
E, I, ES

92

Alberten 93

E, N, EP

EP, N
Yao 04
i EP
Castilla 04
L. E,N
Gandini 03
R
Johr 03
. _EES
Nagatami 02
. _E,ES
Carenzi 02
|, EP
Nusbaum 02
I, EP
lohom 02

Okawa 02|' =
Fernandez-Jurado
R

02
R
Oliva 02
R
Stocks 02
I, ES
Delrue 00
N, ES
Nguyen 00
I, ES
Goldman 00
N, I, ES
Osses 99
K N, R
Ellis 99
E, I,
Komatsu 99
R
Trawoger 99
R
Fraser 99
R
Brimacombe 99
I, ES
Patel 98
. |, EP
Abouleish 98
I, EP
Mizikov 97
. 1, ES
Chhibber 97
|, EP
Dubreuil 97
i N, I, EP
Hinton 97
N, ES
Puebla97 Rabb
I, R
96 Verghese 96
N, I, ES

EP

N, ES

Theroux 95
I, ES

Mecklem 95

E,
Brimacombe 95
R

I, ES
Webster 95
R
Mawer 95
N, R
Baraka 95
R
Nagahama 95
N, EP
Hansen 95
I, ES
Correuges 94
I, EP
Johnson 94
|, EP
Samet 94
R
Wheatley 94

E, I,ES
Efrat 94

Bautista Casanovag
E, |, EP

N, ES
Cortez 92
E, I,
Goudsouzian 92




EP

. E, I, EP
Grebenik 90

R
Denny 90

1] 2| 3[4 5 | 6 7

Level of Evidence

A = Return of spontaneous circulation C = Survigahospital discharge E = Other endpoint
B = Survival of event D = Intact neurologicalgwal R = Resuscitation

N = Neonate/premature/low birth weight | = InfanES = Elective surgery

EP = Elective procedure MM = Mechanical model



Neutral or Opposing Evidence

The LMA is an acceptable alternative procedureaforay control in neonatal resuscitation when eratdteal
intubation has failed and the personnel are skilddVIA placement

Quality of
Evidence Excellent
E, I,
Park 01
Good ES Brietzke 01
Harnett 00 e
E, I,ES
Orfei 02
Fair Lopez—Gil N EP
E I, ES Auden 00
N, EP
2 4 5 6 !
Level of Evidence

A = Return of spontaneous circulation C = Survigahospital discharge E = Other endpoint

B = Survival of event D = Intact neurological gwal
N = Neonate/premature/low birth weight | = InfanES = Elective surgery
EP = Elective procedure MM = Mechanical model

R = Resuscitation
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The LMA provides ventilation comparable to that@oplished by endotracheal intubation during shemtit elective
ventilation in infants. There is limited data comipg the effectiveness of an LMA versus endotrathea
intubation/ventilation during neonatal resuscitatiand data is especially limited in low birth weigneonates as most
of the studies in newborns have been in near tert@rm infants.

1. Neonatal Resuscitation

There are only six studies in neonatal resuscitatising an LMA. Only one of these six reports hatbatrol group
and the LMA was used after the newborn did noteedpo bag and mask ventilation during one minttaail 02).
In the remaining five reports, 3 of them were C&sports in patients with airway malformations (Gahd3,
Trawoger 99, Denny 90), and 2 of them were Casiee$Swith term and low birth weight infants (Gandd$i, Paterson
94). In all Case Series, the LMA was used as aggimirway device before attempting bag and masitilegon and
was successful in 162/165 patients. Medical piaoérs and physicians who were first trained byaaasthesiologist
or had previous experience inserting an LMA plattesiLMA and provided ventilation; LMA placement hyrses or
respiratory therapists were not included in these series.

The report in a letter (Brimacombe 95) with 40 Temamature is not included as these infants weperted in
Gandini 99.

In summary, in the delivery room the LMA was susfelly used as measured by improvement of heag, iskin
color, and/or Apgar score improvement for:

e Term infants in 113/116 cases (20/20 Esmail 0Z5/75 Gandini 99 and 21/21 Paterson 94)

* Premature or LBW infants in 29/29, the lowestgteiwas 1.0 kg (Gandini 99)

» Term infants with airway malformations 3/3 cag@andini 03, Trawoger 99, Denny 90).

The criteria for the use of an LMA in neonatal station were apnea or heart rate below 100 bpmhl6rbpm in
term/LBW infants or with airway malformations aniffidulty inserting an endotracheal tube. All oethe studies used
an LMA #1, deflated, and with a median audible lpaéssure during positive pressure ventilation2tH20. The
time interval to introduce the LMA was from 7 to 8@conds. In no case was the LMA used in the pceseh
meconium. There were minor adverse effects sudocd trauma or bleeding with no serious complimagi. Two
premature infants developed RDS following the usaro LMA and required an endotracheal tube for raedtal
ventilation.

For teaching neonatal resuscitation in manikin ngde LMA was easier to successfully place thanehdotracheal
tube for inexperienced personnel (7 midwifes anekgldents) measured as failure/success and tinmgramuce in
seconds (Lavies 93)

2. Other uses of LMA in newborn/infants
a. In airway rescue (“cannot ventilate-cannot intutate”)

The LMA was used to ventilate or facilitate endolr@al intubation in patients with airway anomaliehen

endotracheal tube insertion was not possible. (¥adGandini 03, Johr 03, Oliva 02, Stocks 02, Fedez-Jurado 02,
Okawa 02, Carenzi 02, Auden 00, Nguyen 00, OrfeiT@8woger 99, Fraser 99, Osses 99, Brimacomb&8,99,

Abouleish 98, Hinton 97, Nagahama 95, Hansen 9Ekaa95, Sarnet 94, Wheatley 94, Johnson 94, Cédgelmhom

02, Komatsu 99, Patel 98, Rabb 96, Brimacombe Yaeatley 94, Bautista — Casanova 93, Denny 90).shmalest
newborn in which an LMA was used weighed 0.6 Kgeriby 90)

b. In anesthesia for elective surgery or procedures

The LMA has been used to ventilate or facilitated@racheal intubation in neonates undergoing swrger
(ophthalmologic, airways, inguinal and infraumhali@rea, or in infants with malformations) (Caati04, Stocks 02,
Fernandez-Jurado 02, Delrue 00, Harnett 00, Le@@e®rfei 99, Puebla 97, Verghese 96, LonnqvistFSrari 95,
Mecklem 95, Johnson 94, Efrat 94, Courreges 94 r&uib93, Rabb 96). In one case it was not possibliatroduce
the LMA in an infant with micrognathia (Okawa 02).

Infants with Chronic Lung Disease had fewer episod& oxygen desaturation during induction of anesin

comparing the insertion of an LMA versus insertmnan endotracheal tube in a randomized trial ithformer

premature infants and children during second stage-sky vitrectomy (Ferrari 95), or less bronclassic episodes in
a case series with the use of LMA alone in 7 exratteire patients during anesthesia for eye surg@myngvist 95).



The LMA also was successfully used for fiberopticyhgoscopy and bronchoscopy procedures on air@dizskov
97, Hinton 97, Cortez 94, Bautista — Casanovas®8).smallest neonate’s birth weight was 0.6 kgs@baum 02)

The LMA has been used safely and effectively fascpdures such as central venous catheter insdidair 03,
Goldman 00), radiologic procedure (Goudsouzain 829y, during radiotherapy (Grebenik 90).

c. In transport for newborns with respiratory distr ess:

The LMA has been successfully in a number of irfashiring helicopter or ground neonatal transpamatietween
hospitals when endotracheal intubation was notiplesswvith no reported complications during trangption such as
accidental displacement (Fraser 99, Brimacombre 95)

d. In drug administration:

The LMA has been used for drug administration sastendotracheal epinephrine (one case) and surfgétaases)
(Brimacombe 99, Alberten 93), but the LMA is noteemmended for drug administration due to the feporeed
cases.

e. In respiratory support

The LMA has been used successfully for ventilatsupport with CPAP over a 4-day period in a ternamfwith
Pierre Robin syndrome (Gandini 2003), with convamdl mechanical ventilation in a premature with nogmatia and
arthrogryposis over a period of 44 h. (Fernandeadu 2002), and as a method to provide oxygenatitm high-
frequency oscillation in a premature with airwaylfioranations that made it impossible to ventilata an endotracheal
tube and conventional ventilation (Fraser 99).

f. In mechanical model:

In anin vitro lung model an LMA produced less inspiratory imgbsesistive work of breathing than an endotracheal
tube (Faberoswki 99)

3. The adverse effects of an LMA include
¢ LMA induced anatomic alterations of cervical stires need to be considered when attempting to
percutaneously cannulate a neck vein secondaryheorisk of perforating the LMA (Orfei 02), or
pneumothorax (Shulman 02).
« The LMA made the diagnosis of primitive pharynigdgskinesia difficult by obscuring the site during
flexible fiberscopy (Dubreuil 97)
« The use of an LMA for surfactant administratiailéd in an ELBW infant (Alberten 93)
« In infants and children there were more compi@e using an LMA compared with those using a face-
mask during anesthesia for surgery (p < 05) sucbreath-holding, coughing, laryngospasm, secretions
obstruction and oxygen desaturation < 95%, but nfani required tracheal intubation (Harnett 00), or
endotracheal intubation for reanimation such asomépiglottis or uvula trauma (Esmail 02)
* Minor complications with the use of LMA that weirequently reported include impinging of the epitjs
(28% to 54%) or the LMA not positioned optimally6fs) in case series evaluated with fiber endoscopy
(Mizushima 92, Dubreuil 93).
e« There were more complications with LMA inserticdturing general anesthesia by 8 pediatric
anesthesiologist residents when they had lessegldllisition (i.e., less than 60 uses) (Lopez-6)l 9
« In an animal model (ferrets) positive pressunetil@ion from 24 to 48 hours using an LMA was asated
with tongue edema and death in 3/5 cases (Bri&3keompared with an endotracheal tube.

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



Citation List from references included for worksheevaluation

Citation Full Citation*
Marker
Abouleish, A. E. and J. F. Mayhew (1998). "Magneg¢isonance imaging of the airway
Abouleish 98 | in an infant with micrognathia.” Anesth Ane8g(5): 964-6.
#39 No Abstract.
Critique: Case report, Level 7. In a term infant with DaAdalker cyst and facial
malformations an LMA was used to insert an ET dugeneral anesthesia for surgery
Alberten P, Eschen C, Verdes H. (1993). Laryngesslused as a guideway for brief
access to the tracheal space in premature infthits$nternational workshop on
surfactant replacemer®slo, Norwegian.
Alberten 93 Abstract: no
#343

Critique: Abstract, Level 7An abstract presented in a international confereane
surfactant, experience with six premature infantd aurfactant injected into a LMA,
success in five neonates with weight between 12830 g and the fail in a ELBW
infant.

Auden 00 #16

Auden, S. M. and G. M. Lerner (2000). "Blind inttiba via the laryngeal mask: a wor
of caution."_Paediatr Anaesii\4): 452.

Abstract: no

Critique: Letter, Level 7Presents a 2.4 Kg 14-day-old newborn with Millendgome
and recommends introduce a fibreoptic endoscopautitr the LMA before blind
passage of an ET risking injury to the epiglottis

Baraka 95
#118

Baraka, A. (1995). "Laryngeal mask airway for restagion of a newborn with Pierre-
Robin syndrome." Anesthesiolo§(3): 645-6.

Abstract: no

Critique: Letter, Level 70ne term infant 5-days-old with Pierre Robin seq@ewhich
developed serious airway obstruction; an LMA waeited and then ventilated with T
piece circuit successfully after inadequate facesknzentilation and difficult tracheal
intubation.

Bautista
Casanovas 93
#311

Bautista Casanovas, A., E. Estevez Martinez, €18D3). "[Pediatric fiber
bronchoscopy. Apropos 55 children examined]." Ap Pediat39(4): 313-6.
Abstract: We present our experience with 55 childnrewhom we performed flexible
fiberoptic bronchoscopy (FFB) using an Olympus BEG@hstrument and by using
sedation and local anesthesia or laryngeal maskagirindications for performing this
procedure were stridor, opportunist or recurregysnonia, persistent atelectasis, a
suspected foreign body, confirmation of endobroaldhiberculosis and evaluation of
tracheostomy. In 70% of the cases, the diagnosismade by the FFB and 14 cases
were normal. One child with severe hypoxia presengspiratory arrest and need
intubation. Our results suggest that FFB is sadis,ddvantages over rigid bronchoscoj
avoids general anaesthetic and with laryngeal raaskay is possible to perform in
patients of every age.

Critique: Case report, Level. A poor report of 55 bronchoscopies in infants and
children including 2 newborns, with one respirataryest (one child) and tree with

Dy,

epistaxis (the age was not stated).




Brietzke 01
#95

Brietzke, S. E. and E. A. Mair (2001). "Laryngeash versus endotracheal tube in a
ferret model.” Ann Otol Rhinol Laryngdl1((9): 827-33.

Abstract: Acquired subglottic stenosis in infargsidifficult iatrogenic problem with
notable morbidity, primarily caused by prolonged@mnacheal intubation. The larynge
mask airway (LMA) is a recently developed, alteivegirway device that does not
contact the subglottis. To explore the possibiitypreventing subglottic stenosis, we
compared the endotracheal tube (ETT) and the LMt&iims of the incidence and
severity of glottic and subglottic injury resultifigm prolonged intubation in the adult
ferret model of the infant airway. Ten adult fesratere randomly intubated under
inhalational anesthesia with either a 4.0 cufflE$3 or a size 1 LMA for a 24- to 48-
hour period. Rigid laryngeal endoscopy was usetktect pharyngeal or glottic injury
during the period of intubation and on a routinsi®dor 3 months after extubation. All
ferrets in the ETT group developed endoscopicaliggent glottic and subglottic injury;
2 of the 5 developed a symptomatic, mature subglstitnosis. The 5 ferrets in the LM
group had endoscopically normal larynges. Howeadferrets in the LMA group
developed significant tongue edema and cyanosisglthe first 24 hours of intubation
and 3 of the 5 died of respiratory failure dueitavay obstruction. In the 2 LMA
survivors, evidence of oropharyngeal injury peesistintil 6 weeks after extubation. W
conclude that the LMA does not cause subglottigrinjn this model. However, its
prolonged use results in significant pharyngealbiulity that raises serious doubt as ta
its potential routine use in infants requiring ryed ventilatory support.

Critique: Animal Study, Level.@en ferrets received positive pressure ventilatiom
24 to 48 h using LMA compared with an. ET. Thereevaeore episodes of tongue ede
and death (3/5 animals) in the LMA group. This gtadows the risks of prolonged
ventilation through an LMA.
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Brimacombe
99 #33

Brimacombe, J. and D. Gandini (1999). "Airway resamd drug delivery in an 800 g
neonate with the laryngeal mask airway." Paediagestho(2): 178.

Abstract: no

Critique: Letter, Level 70ne 24 weeks and 800g premature infant who redquire
resuscitation. It was not possible to ventilateotigh an endotracheal tube and cardia¢
massage was required. An LMA tube was insertecadnehaline was injected though if.
The patient died five hours later.

Brimacombe
95 #54

Brimacombe, J. R. and B. De Maio (1995). "Emergeaumssy of the laryngeal mask
airway during helicopter transfer of a neonateClid Anesth7(8): 689-90.

Abstract: no

Critique: Case Report, Letter, Level X report on a newborn infant successfully
transported in a helicopter with an LMA secondandifficult airway management .

Brimacombe
95 #59

Brimacombe, J. (1995). "Emergency cricothyrotondyTrauma39(2): 395.
Abstract: no

Critique: Letter, Level 7An LMA was used successfully in one infant durimg a
emergency cricothyrotomy

Carenzi 02
#147

Carenzi, B., R. M. Corso, et al. (2002). "Airway magement in an infant with
congenital centrofacial dysgenesia.”" Br J Ana88b): 726-8.

Abstract: The use of a laryngeal mask airway (LMW)two occasions, in a 53-day-old
and 270-day-old male infant with Tessier N.3 and fdcial defects, using sedation angd
topical anaesthesia is described. The LMA was ts@danage the airway and facilitate
inhalation induction of anaesthesia as the fa@&bhities were thought to be too
extensive for the safe use of a facemask. The LMani alternative to a facemask and
secures the airway and facilitates the inhalatnmluction of anaesthesia in paediatric
patients with severe facial deformities.

Critique: Case Report, Level Two cases with congenital centrofacial dysgenesia i
whom the LMA was successfully used for anesthesgufgery

Castilla 04
#348

Castilla, M., M. Jerez, et al. (2004). "Anaesthetignagement in a neonate with
congenital complete heart block." Paediatr Anaég{R): 172-5.

Abstract: We present the case of a neonate undeygoirgery on the first day of life fo
the installation of a permanent pacemaker becauthe @xistence of congenital
complete heart block (CCHB) with a basal heart cdt¢3 b.min(-1) and minimal
elevation after initiating an isoproterenol perérsiThe intervention was under genera
anaesthesia with laryngeal mask airway (LMA) angné@neous ventilation. The
principal anaesthetic goals were to assure adequatesthesia, with haemodynamic ahd
respiratory stability, to maintain the best possisbart rate and to avoid postoperative
respiratory depression or apnoea.

Critique: Case report. Level 7. One term infant on first déjife with congenital
complete heart block, an LMA was used during tiséalfation of a permanent
pacemaker during general anesthesia without problem




Chhibber, A. K., K. Fickling, et al. (1997). "Comson of end-tidal and arterial carbomn
dioxide in infants using laryngeal mask airway andotracheal tube." Anesth Analg
84(1): 51-3.

Abstract: The laryngeal mask airway (LMA) has beeaapopular tool for airway
management in selected adult and pediatric patierdergoing routine surgical
procedures. The relationship between end-tidalaatetial carbon dioxide during
controlled ventilation via the LMA in infants und&d kg has not been reported. After
induction of general anesthesia, the LMA was plaoel? healthy infants and
mechanical ventilation initiated. After maintainiatpady-state level of end-tidal carbon
dioxide (minimum 5 min), an arterial blood samplaswbtained and end-tidal carbon
dioxide level noted. The laryngeal mask was themoneed, the trachea intubated, and
_ mechanical ventilation resumed with initial vertidley variables. After reaching a
Chhibber 97 steady-state level of end-tidal carbon dioxides@osd arterial sample was obtained and
#113 end-tidal carbon dioxide level noted. The mean &uhal-carbon dioxide and arterial
partial pressure of carbon dioxide obtained duviegtilation were 42.2 +/- 7.9 and 47.1
+/- 11.0 (LMA) and 37.4 +/- 4.6 and 42.6 +/- 6.hdetracheal tube), respectively.
Analysis of differences between partial pressureaobon dioxide and end-tidal carbor
dioxide using the Bland and Altman method revedlied+/-precision of 4.9 +/- 3.9 ang
5.3 +/- 3.2 with ventilation via the laryngeal masid endotracheal tube. Our data
indicate that, while ventilating infants under 1@with LMA, end-tidal carbon dioxide
is an accurate indicator of arterial partial pressaf carbon dioxide.

Critique: Case series Level 4, but studies describing LMA irs¢he operating suite for
anaesthesia were only included so this is Level This worksheet. In 12 infants under
10 kg, the end-tidal CO2 and carbon dioxide wassuezd after LMA insertion and
later after endotracheal ventilation during geneealaesthesia. They found little
difference between both methods.




Courreges 94
#84

Courreges, P., D. Lecoutre, et al. (1994). "[Lagaignasks in pediatric anesthesia.
Apropos of 251 cases]." Cah Anesthedi2(1): 95-7.

Abstract: A series of 251 anaesthesias with a @ghmask (LM) in a paediatric
surgery unit is studied retrospectively. After sashert training, using LM is most often
easy and allows a good airway control without aegdient or severe complications.
Therefore this technique should quickly supplastfdrcial mask and many endotracheal
intubations.

Critique: Case series, Level A retrospective report of 251 infants and children
undergoing different types of surgery in whom anAlihs used.

Cortez 92 #87

Cortez, J., A. Franco, et al. (1992). "[Use of taygal mask for fiber optic bronchoscopy
in a neonate with facial malformations].” Rev EspeAtesiol ReanirB9(5): 324-5.
Abstract: No

Critique: Case report, Letter, Level @ne term infant with subglottic stenosis in whom
an LMA was used to introduce a bronchoscope fogmiistic purposes without
complication, except that was not possible to \etetthrough the LMA when
bronchoscope was inserted.

Delrue 00 #18

Delrue, V., F. Veyckemans, et al. (2000). "Modifioa of the LMA no. 1 for diode laser
photocoagulation in ex-premature infants." Paediatiesthl 0(3): 345-6.
Abstract: no

Critique: Letter, Level 70ne ex-premature with retinopathy of prematurityickih
required laser photocoagulation and during genexaksthesia an LMA was successfu
used.

y

Denny 90 #336

Denny, N. M., K. D. Desilva, et al. (1990). "Larys mask airway for emergency
tracheostomy in a neonate." Anaesthd&id 0): 895.

Abstract: no

Critique: Letter, Level 70ne 2.75 kg. Term infant with Pierre Robin Syndrevhe was
successfully resuscitated at birth with an LMA, &atér other LMA was used during
general anesthesia for tracheostomy.

Dubreuil 93
#86

Dubreuil, M., M. Laffon, et al. (1993). "Complicatis and fiberoptic assessment of size
1 laryngeal mask airway." Anesth Anal§(3): 527-9.

Abstract: In pediatric practice, complications daehe laryngeal mask airway (LMA)
have been studied with size 2 LMA, but not withesizLMA. We, therefore, compared
prospectively the complications induced by LMA sizand 2 in 141 children aged 21
days to 11 yr. Intraoperative and lowest SpO2 \ahafter removal of LMA were
recorded. The following complications were record=mligh, laryngospasm,
bronchospasm, apnea, and airway obstruction. fpatiénts in the size 1 LMA group
and 26 patients in the size 2 LMA group, pharyngalgeal structures were checked
with fiberoptic examination. The number of attemgsmplications, intraoperative
Sp02, and lowest SpO2 values were similar whergusize 1 and size 2 LMA.
Fiberoptic examination of size 1 LMA showed a higtidence of impinging of the
epiglottis in the LMA bars without airway obstruamti. In conclusion, there was no
difference in the complication rate between the psdiatric sizes of LMA when used ip
pediatric patients.

Critique: Case series, Level A study of < 6.5 Kg infants with LMA #1 vs. >6.5 Kg
children with LMA #2 during anesthesia for genesatgery. Even though the results
show no difference in complications with the ustheftwo sizes, both groups are not
comparative.

Dubreuil 97
#47

Dubreuil, M., J. C. Favier, et al. (1997). "Diffituliagnosis of a primitive pharyngeal
dyskinesia with a size 1 laryngeal mask airwayrire®g-premature baby." Paediatr
Anaesth7(4): 354-5.

Abstract: no

Critique: Case report, Letter, Level A report on total visual obstruction of a primitive
pharyngeal dyskinesia with an LMA during fiberoitdoscope in an ex-premature
infant.




Efrat 94 #83

Efrat, R., A. Kadari, et al. (1994). "The laryngeadsk airway in pediatric anesthesia:
experience with 120 patients undergoing electiwngsurgery.” J Pediatr Sugp(2):
206-8.

Abstract: The laryngeal mask airway (LMA) was re@eimtroduced in pediatric
anesthesia as an alternative to the face maskdardal intubation for airway
maintenance. The authors report their experiente MilA on 120 consecutively
treated children who underwent elective inguinahfe@rhaphy or orchidopexy. The
patients were monitored with electrocardiogramsimeasive blood pressure
determinations, pulse oxymetry, and capnometry.sitresia was induced and
maintained with halothane, nitrous oxide, and oxyJehere were 96 males and 24
females; the age range was 1 month to 14 yearsa@ee3.2 years). They weighed
between 2.5 and 46 kg (mean, 14 kg). Patients allowed to breath spontaneously
until anesthesia was deep enough (average, 6.3esimange, 2 to 15 minutes). The
appropriate-size LMA was inserted and inflated, patients were divided into three
groups. Group | patients (n = 24) weighed 2.6 kg &ind received LMA size no. 1.
Group Il (n = 84) weighed 6 to 30 kg and receivéiA_size no. 2. Group Il (n = 12)
weighed more than 30 kg and received LMA size n®aients in groups Il and Il
breathed spontaneously; those in group | were aaomv@-controlled ventilation. The
LMA was easily inserted in 115 patients (95.8%)-tha first attempt in 100, and on th
second attempt in 15. In five patients, LMA wascassfully inserted on the third
attempt. The ease of insertion was not signifigedifferent between the groups.
Anesthesia was maintained by halothane (mean, 1.889%e, 0.8% to 2.54%) for an
average of time of 39.2 minutes (range, 15 to 9tuieis).

Critique: Case series, Level 85.8% success in LMA insertion in 120 infants and
children undergoing surgery for herniorrhaphy orchidopexy, but mild laryngospasm
and cough was observed in 10 cases

D




Ellis 99 #31

Ellis, D. S., P. K. Potluri, et al. (1999). "Diffitt airway management in the neonate: a
simple method of intubating through a laryngeal kreisway." Paediatr Anaes#{5):
460-2.

Abstract: Tracheal intubation through a laryngeabknairway is one option for securin
an airway in the patient with a difficult airway.\ariety of techniques and equipment
have been used to stabilize the position of thehtral tube while removing the larynge
mask airway. We have shown that if a fibreopticiotooscope is used to place a trach
tube through a laryngeal mask in neonates, additiequipment is not needed to remo
the laryngeal mask airway without endangering teatkube placement. This is possib
even in small neonates.

Critique: Case report, Level Buccessful introduction of a bronchoscope through a

1

LMA in a 20-day-old premature infant with difficalirway management.




Esmail 02 #345

Esmail N, Saleh M, et al. (2002). "Laryngeal masivay versus endotracheal intubatic
for Apgar score improvement in neonatal resusoitatiEg J Anestii8: 115-121.
Abstract: Background: Neonatal resuscitation frediyeaequires positive pressure

ventilation using bag-and-mask immediately aftethbiEndotracheal intubation may e

required in neonates not responding to mask-anddmgscitation. In the present stud
laryngeal mask airway (LMA) was compared to enddteal tube (ETT) for neonatal
resuscitation. Methods: Forty neonates requirisgiseitation after delivery by
Caesarean section were randomly divided into tveaigs. 20 neonates each. Size-1
LMA was used with the first group and ETT was ufmdhe second group.
Comparison of LMA and ETT considered the time fogdrtion, number of attempts fg
successful insertion, duration of positive pressemilation (PPV), duration of
continuous positive airway pressure (CPAP). Apgareimprovement, and O2
saturation improvement for the two groups. Trauoratie upper airway was evaluate
by fiberoptic laryngoscope in both groups. Resltse average times for insertion of
LMA and ETT were respectively, 10 (2.5) and 7.8]keconds (P<0.05). One attem
was required for LMA insertion in 17 cases and attempts 2 cases needed three
attempts for insertion. While 18 cases needed teenpt for insertion of ETT and
[number is missing] cases needed two attemptsfmriion. The durations of PPV an
CPAP were comparable for both groups. The courggghr score improvement was
the same for both groups. After settlement of spa@bus respiration, O2 saturation
with LMA ranged between 100-95% in 17 cases, 94-89%cases and 89-85% in on
case. O2 saturation with ETT was 100-95% in alesaEpiglottic trauma was present
in two cases with LMA and in one case with ETT.Ume to the uvula occurred in 4
cases with LMA and in 2 cases with ETT. Conclusibne use of size-1 LMA in
neonatal resuscitation appears to be an effectivezasy method of airway
management.

Critique: Randomized concurrent control, LevelThis study randomized 40 newborns

delivered by C-section to size-1 LMA or endotracheaae. All were more than 35
weeks and 2500 gr., with Apgar score 0-3 at 1 neilnigspite positive pressure
ventilation by bag and mask. Were excluded knovematies or need for chest
compressions. The infants were resuscitated by tAnesthesiologists and the airway
was examined with a laryngoscope afterwards toinorlacement and assess traun
The time to insertion in seconds was slightly fawsiéh an ETT compared with an
LMA, but overall time to insertion was very shdihere was no difference in overall
success rate and one infant required 3 attempissert the LMA. Also, there were no
differences in the time to a normal heart rate pc@nd spontaneous respiratory effor
or Apgar scores. There was more soft tissue trawittathe LMA.

The LMA was connected to a T-piece circuit. Wherh#art rate was greater than 10
bpm and spontaneous breathing was beginning, contis positive airway pressure
was provided until the neonate was breathing adeglyand the LMA or ETT and
CPAP then was removed.

The method of randomization was not stated.
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Faberowski 99
#27

Faberowski, L. W. and M. J. Banner (1999). "The dsgd work of breathing is less with
the laryngeal mask airway compared with endotrddiobas.” Anesth Anal§9(3): 644-
6.

Abstract: no

Critique: Technical communication, Level®n in vitro report with lung model used to
simulate spontaneously breathing in a neonate arah8 5-year-old children, the WOB
was greater using ET than LMA.

Fernandez-
Jurado 02 #9

Fernandez-Jurado, M. |. and M. Fernandez-Baenaj200se of laryngeal mask airway
for prolonged ventilatory support in a preterm newb" Paediatr Anaestt?(4): 369-
70.

Abstract:We present the case report of a preterm, low weightborn with dysmorphic
features and micrognathia in whom a laryngeal na@skay was inserted and maintained
for 44 h for ventilatory support after severalddilintubations. No complications
associated with laryngeal mask airway use wererappa

Critique: Case report, Level ©ne Premature infant of 35 weeks and 1,560g with
airway malformation who was maintained for 44 hessfully with conventional
mechanical ventilation through an LMA

Ferrari 95 #61

Ferrari, L. R. and N. G. Goudsouzian (1995). "Tke af the laryngeal mask airway in
children with bronchopulmonary dysplasia." Anesttaky81(2): 310-3.

Abstract: Airway maintenance with the laryngeal knasway (LMA) was evaluated an
compared to the endotracheal (ET) tube in 27 fopnemature infants and children with
bronchopulmonary dysplasia (BPD) during secondestgzen-sky vitrectomy. The
children were randomly assigned to a study groupaaresthetized with halothane in
N20:02. The airway was maintained with the LMA (13) or the ET tube (n = 14).
Respiratory and hemodynamic variables were recoldédoperative and postoperativ
complications were noted. The respiratory ratetapcend-tidal CO2 were significantly
higher in the LMA group as compared with the ETetgjpoup (P < 0.01); however, the
pulse rate and both systolic and diastolic bloasgures throughout the surgical
procedure were lower in the LMA group (P < 0.09)eTincidence of coughing, with an
without desaturation, wheezing, and hoarsenedmipdstoperative period was higher|in
the ET tube group. Awakening, after discontinuatibthe anesthetic (P < 0.01) was
more rapid, and home discharge time (P < 0.002)shasger in the LMA group (P <
0.0025), although our study design could not igothe use of the LMA as the factor
responsible for this. This study in patients witthdnehronic lung disease demonstratec
that the LMA can maintain a satisfactory airwayidgminor surgical procedures in
children with bronchopulmonary dysplasia and resufewer respiratory adverse effects
than with the ET tube.

Critique: Randomized concurrent control, Level 2, but stuglscdbes LMA used in the
operating suite for anaesthesia were only inclusedhis is Level 7 (extrapolatiord)7
ex-premature (LMA 13, 19.9+-4.2 mo) with concontitaronchopulmonary dysplasia
undergoing second stage open-sky vitrectomy uneleergl anesthesia were randomly
assigned to an LMA #1 or ET; there were fewer ej#soof desaturation and no
complications in the LMA group.
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Fraser 99 #29

Fraser, J., C. Hill, et al. (1999). "The use of ldmyngeal mask airway for inter-hospita
transport of infants with type 3 laryngotracheoasageal clefts.” Intensive Care Meg
25(7): 714-6.
Abstract: Type 3 laryngotracheo-oesophageal ctafigare congenital anomalies with |a
high mortality. In the past, transport of such mfato tertiary centers for surgical
correction has proved extremely difficult, with ttigild's ventilatory status often
deteriorating to such an extent that ultimate saigntervention has not proved possible.
We describe two cases of successful inter-hospaatsfer of infants with type 3
laryngotracheo-oesophageal clefts using the lagingask airway.

Critique: Case Report, Level 7. A report on the utility ofABluring transport in two
infants with Laryngotracheo-oesophageal Clefts.




Fraser 99 #30

Fraser, J. and A. Petros (1999). "High-frequenayllasion via a laryngeal mask
airway." Anaesthesia4(4): 404.

Abstract: no

Critique: Letter, Level 70ne preterm infant 35 weeks with Type 3
laryngotracheoesophageal cleft in whom LMA for kiggguency oscillation was used
for 10 h successfully. The treatment was withdréawitomplex congenital heart lesion
and no chance for survival.

Gandini 03 #2

Gandini, D. and J. Brimacombe (2003). "Laryngeatsknairway for ventilatory support
over a 4-day period in a neonate with Pierre Rgbiuence.” Paediatr Anaests(2):
181-2.

Abstract: no

Critique: Casereport, Letter, Level 7. A case of a term infarthviRierre Robin
sequence in which an LMA was used successfullpgimeonatal resuscitation and fo
management of upper airway obstruction and retaiaeahiotic lung fluid over a period
of 4 days.

Gandini 99 #28

Gandini, D. and J. R. Brimacombe (1999). "Neonaaliscitation with the laryngeal
mask airway in normal and low birth weight infahtanesth Analg89(3): 642-3.
Abstract: no

Critique: Case series, Level Part of these results were published previously in
Pediatrics in a Letter to the Editor (1995;95:453-7Fhis is a prospective observationg
study to evaluate LMA use by a single pediatriedest during 5 years. The data were
comparative between normal newborn vs. LBW andooisly there were statistical
differences. All patients who required PPV for apoe heart rate < 100 bpm were
included, using LMA. Neonates with meconium-sthfheéd and evidence of meconiun
aspiration were excluded if they had evidence afami&im aspiration. All insertions

were performed by one anesthesiologist. Size 1 Wslf\inserted and connected to a T

piece circuit. The airway pressure were limiteditbcmH20. If the neonate required
PPV for > 15 minutes, the LMA was removed and ithehtea was intubated .75 Term
and 29 LBW infants were included. 103 (99%) neanetere successfully resuscitated
The lowest birth weight was 1.0 Kg and 6 were <Kg5LBW required PPV > 15 min,
6 neonates delivered by c-section under generadthesia required LMA reinsertion
due to central hypoventilation, and 6 resuscitatétth an LMA subsequently develope
respiratory distress syndrome and required nasophgeal CPAP.

Goldman 00
#187

Goldman, L. J., C. Nodal, et al. (2000). "Succdszfuvay control with the laryngeal
mask in an infant with Beckwith-Wiedemann syndrcane hepatoblastoma for centra
line catheterization." Paediatr Anaesti4): 445-8.

Abstract: We present a case of an infant with sewesicroglossia, hypoglycemia and
inguinal hernia associated with hepatoblastomaK®eb-Wiedemann syndrome) in
which a laryngeal mask airway (LMA) was useful ézgre the airway during central
line insertion. Carbon dioxide monitoring througklA proved effective to assess
airway patency during positioning for central veimcture. In this syndrome, where a
potentially difficult airway may be encountered, BMillowed adequate ventilation,
avoiding the risk and inconvenience of trachealbation.

Critique: Case report, Level A 7-month-old infant with Beckwith-Wiedemann

syndrome in whom an LMA was useful to secure aivaing central line insertion.




Goudsouzain
92 #322

Goudsouzian, N. G., W. Denman, et al. (1992). "Bladic localization of the laryngea
mask airway in children."” Anesthesiolog@y(6): 1085-9.

Abstract: In the absence of data on the anatonalilation of the cuff of the laryngeal
mask airway (LMA) in children, radiologic imagesmeebtained from 50 infants and
children (aged 1 month to 15 yr) undergoing diagjnoadiologic procedures during
halothane and N20:02 anesthesia. In 46 patiems;uff of the LMA was in the
pharynx and covered the laryngeal opening. The ufeximal) section was adjacent
to the base of the tongue at the level of C1 ov€&@®ebrae pushing the tongue forward
and its lower (distal) end was in the inferior resms of the hypopharynx at the levels
C4 to T1 vertebrae. The cuff of LMA at this positibetween the base of the tongue
above the epiglottis and below the laryngeal opgriovered the laryngeal aperture,
forming a low pressure seal at the entrance ofaityex. In 37 of these 46 patients, a
posterior deflection of the epiglottis was notedit<degrees), and in only 9, the
epiglottis was in the anatomic position. In foutigats, the cuff of the LMA was locate
in the oropharynx. No correlation was found betwgensize of the LMA and the
position of the epiglottis with respect to end-ti@®2, respiratory rate, or the leak
pressures. The size of the LMA, its anatomic largtand the position of the epiglottis
had no significant effect on the respiratory paremgeof spontaneously breathing
children.

Critique: Case series, Level 7. A report in infants and e¢hitdon the anatomic
localization of the cuff of the LMA, showing noretation between the size of the LMA
anatomic location and position of the epiglottistbe respiratory parameters of

nf
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spontaneously breathing children.




Grebenik 90
#338

Grebenik, C. R., C. Ferguson, et al. (1990). "&rgrigeal mask airway in pediatric
radiotherapy." Anesthesiologi?(3): 474-7.

Abstract: The use of the laryngeal mask airwayew form of airway, is described in
infants and young children receiving radiotherapger general anesthesia. The
laryngeal mask airway consists of a tube, at teatend of which is attached an
elliptically shaped cuff resembling a miniaturedanask. The laryngeal mask is insert
blindly into the pharynx, and its cuff forms lowgsssure seal around the larynx throug
which the patient can breathe spontaneously. Ngtications occurred during use of
the laryngeal mask in 25 children who received 8i@sthetics. This experience
suggests that the laryngeal mask airway has abialuale in this situation and may
contribute to the safety of anesthesia.

Critique: Case Series, Level Ih 25 Children from 3 weeks to 3 yr old an LMA was
introduced during general anesthesia for radiothgravith no complications.
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Hansen, T. G., H. Joensen, et al. (1995). "Laryhgeak airway guided tracheal
intubation in a neonate with the Pierre Robin sgnul." Acta Anaesthesiol ScaB&(1):
129-31.

Abstract: Endotracheal intubation in infants witle Pierre Robin syndrome may
sometimes be impossible to accomplish by conveatioreans. To aid difficult tracheal
Hansen 95 #73 intubation many different techniques have beenritesd. We present a case, in which
we successfully intubated a small-for-date newltsmy with the Pierre Robin syndrome
by using a modified laryngeal mask airway (no. 4 payuide for the endotracheal tube|
The technique is easy to perform, less traumaticl@ss time-consuming than multiple
attempts at laryngoscopy or blind tracheal intudrati

Critique: Case report, Level A successfully use of an LMA for guided tracheal
intubation in a neonate with Pierre Robin syndrome.

Harnett, M., B. Kinirons, et al. (2000). "Airway ieplications in infants: comparison of
laryngeal mask airway and the facemask-oral airiv@gn J Anaesth7(4): 315-8.
Abstract: PURPOSE: To compare the incidence ofajraomplications in children less
than one year of age whose airways were maintalnedg anesthesia with either a
laryngeal mask airway (LMA) or a facemask and aielay (FM-OA). METHODS:
We randomized 49 - ASA class 1&2 - infants to anA.br FM-OA group. All infants
were undergoing minor general, urological or orétip procedures. Anesthesia was
induced and maintained with halothane in nitrousl®@%0% and oxygen. The airway
was removed in both groups when the infant was aw@ke occurrence of airway
complications (breath-holding, coughing, laryngaspasecretions, obstruction and
oxygen saturation < 95%) at induction of anesthesteaoperatively and during
emergence from anesthesia was recorded. RESULT®ajicomplications occurred
perioperatively in 15 of 27 infants in the LMA gmand in 5 of 22 infants in the FM-
OA group (P: 0.02). CONCLUSION: In infants, the ud¢he LMA is associated with
an increased incidence of airway complications caneg with the use of the FM-OA.
Critiqgue: Randomized concurrent control, Level 2, but stdegcribes LMA used in the
operating suite for anaesthesia so it is included_avel 7 (extrapolation). Randomizeg
49 — ASA class 1& 2- infants to an LMA or facemest oral airway undergoing minor
general, urological or orthopedic procedures. Ttse wf LMA was associated with an
increased incidence of airway complications compaséth FM-OA suggesting that the
LMA should be used with caution in children lesmtlone year of age especially with
the use of LMA #1 related to the smaller margiermér for accurate placement.

Harnett 00 #21

Hinton, A. E., J. M. O'Connell, et al. (1997). "Nexal and paediatric fibre-optic
laryngoscopy and bronchoscopy using the laryngeakmirway." J Laryngol Otol
111(4): 349-53.

Abstract: Endoscopy of the upper airways in neaatel infants was traditionally bee
accomplished using rigid laryngoscopes and broredpes. The laryngeal mask may he
used both to control the airway for anesthetic Negiin and to guide a fibre-optic
endoscope to the laryngeal inlet and beyond. Wertepr experience with five neonatg
and paediatric cases where fibre-optic laryngos@mybronchoscopy were performeg
through the laryngeal mask airway. All were casesliich standard rigid endoscopy
had proved difficult with only a poor and restritteiew of the laryngeal inlet being
Hinton 97 #45 | obtained due to the age of the infants, or abnoematomy of the upper airways. No
problems have been encountered with maintenanteafirway or with endoscopic
view obtained. In fact in neonatal patients, thishinique has been found to be preferable
with regard to safety and ease of use when compard@ ventilating bronchoscope.
With the size 1 laryngeal mask airway it is notgibke to simultaneously ventilate and
endoscope the patient. Cases included, a vas@ufgr@oldenhar's syndrome,
laryngomalacia, supraglottis and vocal fold pareBiss technique provides a secure
method of maintaining anaesthetic ventilation dyrway endoscopy, and also a
means of easily locating the glottis.

Critique: Case report, Level. A report of two neonates and 3 children in whom LMA
was used to introduce a bronchoscope for diagngstiposes without complications,
except it was not possible to simultaneously \etetiind endoscope the neonates.
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lohom 02 #148

lohom, G., B. Lyons, et al. (2002). "Airway managatin a baby with femoral
hypoplasia-unusual facies syndrome." Paediatr AhdeX5): 461-4.

Abstract: We report the successful fibreoptic imttidin through a laryngeal mask airwa
(LMA) while maintaining spontaneous respiratioraim anaesthetized 3-month-old
female infant with femoral hypoplasia-unusual facggndrome, in whom direct
laryngoscopy and intubation proved impossible.

Critique: Case report, Level.One case in an infant with unusual facies syndrome
which an LMA was used during anesthesia for surgery

ty




Johnson 94 #8

Johnson, C. M. and C. Sims (1994). "Awake fibreopttubation via a laryngeal mask
in an infant with Goldenhar's syndrome." Anaestiesive Car@2(2): 194-7.
- Abstract: no

Critique: Case report, Level. A term infant with Goldenhar’s syndrome an LMA was

inserted successfully first for bronchoscopy arttetafor tracheostomy.

Johr 03 #3

Johr, M., T. M. Berger, et al. (2003). "Congenitalyngotracheo-oesophageal cleft:
successful ventilation with the Laryngeal Mask Ay Paediatr Anaestt3(1): 68-71.
Abstract:A congenital laryngotracheo-oesophageal cleftrigra airway malformation
which results from incomplete separation of thgrarand trachea from the
hypopharynx and esophagus. Patients usually pres#mstridor, aspiration and
cyanosis associated with feeding. For early diaignashigh index of suspicion is

needed. Unless an appropriate diagnostic appreaelkén, the diagnosis can be missed.

The successful ventilation of a neonate with theyhgeal Mask Airway is described.
Critique: Case report, Level. A report of a Term infant with congenital
Iaryngotracheci]—oesophageal cleft, in which an LMa&swnserted successfully for

t

endoscopy on 4day of life for management of airway during thsertion of a central
venous catheter.

Komatsu 99
#210

Komatsu, H., S. Matsumoto, et al. (1999). "Airwagimagement in an infant with Tess

type 3 cleft." Anesthesiolog90(6): 1800.

Abstract: no

Critique: Case Report, Letter, Level @ne infant with Tessier Type 3 Cleft in which an

LMA was used to introduce an ET during anesthesiatirgery.

Lavies 93 #85

Lavies, N. G. (1993). "Use of the laryngeal maslway in neonatal resuscitation."
Anaesthesid8(4): 352.

Abstract: no

Critique: Letter, Level 7An experience of teaching on manikin model, an 44
easier to successfully place than the endotrachd® for 7 midwifes and 4 residents
measured as failure/success and time to introdas@conds.

Lesmes 00 #19

Lesmes, C., L. Siplovich, et al. (2000). "Fiberogironchoscopy in children using the
laryngeal mask airway." Pediatr Surg 11§(3): 179-81.

Abstract: We describe our experience using thenlgegl mask airway (LMA) in
children to facilitate diagnostic procedures irefibptic bronchoscopy (FOB). Two cas
of stridor, two cases of protracted pneumonia,@melcase of laryngotracheomalacia
were studied. Intravenous atropine (0.02 mg/kg) giasn, and induction was carried
out by either inhalation of a mixture of halotham#ous oxide-oxygen (n = 3) or IV
injection of propofol (n = 2). After an adequatgtteof anesthesia was obtained, a LM
was introduced. A 2.7-mm-OD flexible fiberoptic balhoscope was introduced throug

the LMA and the diagnostic procedure was perfornvehtilation and oxygenation were

maintained, and no serious morbidity was associattdthe procedure. We found the
use of the LMA to facilitate FOB to be useful, easyerform, and safe, avoiding nasa
trauma and providing a patent airway.

Critique: Case report, Level Five cases in infants and children in whom LMA was
used to facilitate fiberoptic bronchoscopy for diagis with no serious problems.
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Lonngvist 95
#60

Lonngvist, P. A. (1995). "Successful use of laryalgaask airway in low-weight
expremature infants with bronchopulmonary dysplasidergoing cryotherapy for
retinopathy of the premature." Anesthesiol&?): 422-4.

Abstract: no

Critique: Case report, Level.Tn seven ex-premature infants with concomitant
bronchopulmonary dysplasia undergoing cryotherapyrétinopathy of prematurity
under general anesthesia an LMA #1 was insertastetivere no complications such a|
respiratory infection or bronchospastic episodes.




Lépez-Gil 96
#259

Lopez-Gil, M., J. Brimacombe, et al. (1996). "Laggal mask airway in pediatric
practice: a prospective study of skill acquisitlmnanesthesia residents.” Anesthesiold
84(4): 807-11.

Abstract: BACKGROUND: A prospective study was cocigd to determine the rate o

skill acquisition with the laryngeal mask airwaypadiatric anesthesiology practice. The

aim of the study was to provide information abdwg a&mount of supervised training
required before satisfactory levels of skill weohiaved. METHODS: Eight anesthesia

residents in their third year of training with noqu experience using the laryngeal mask

airway were observed using the device in 75 padipttients each (600 patients in
total). Residents were given standardized guidslfoelaryngeal mask airway usage if
accordance with the manufacturer's recommendasindgollowed a predetermined

protocol for anesthetic management. Induction vedéexed with propofol followed by
either a propofol infusion or isoflurane and eitbentrolled or spontaneous ventilation
as clinically indicated. Predefined major and mipozblems were documented during
the induction, maintenance, and recovery phasas&dthesia by a randomly selected
supervising consultant trained in the study protaoa problem definitions. RESULTS
The total number of problems was 189 occurringdh thildren. Fifty-five children had

one problem, sixty-four children had two problemusd two children had three problems.

Of the problems, 77 were major and 112 were mifibe problem rate per patient for
overall, major, and minor problems was 31.5%, 12.8A6 18.7%, respectively. The
problem rate comparing the first to last epoch$5fises decreased from 62% to 2% f
overall problems, 23% to 2% for major problems, 88do 1% for minor problems. Th
residents with the most problems in the final eploati problem rates of less than 10%
after 60 uses. There was a significant decreaeinverall problem rate for induction,
maintenance, and recovery (P < 0.05). The majdslpno rate decreased significantly
for induction and maintenance (p < 0.05), but wotrécovery. The minor problem rate
decreased significantly for induction and reco@y 0.05). CONCLUSIONS: This
study confirms that there is a rapid improvemenaigngeal mask airway skills when
the standard recommended technique is employethaba low problem rate can be
achieved within 75 uses. Pediatric anesthesiologith problem rates greater than 10
should determine if they are using the device stitnaglly.

Critique: Case series, Level 7. A report on 600 consecuetges of children (1 month-
17 yr) with LMA used during general anesthesiarghgas 189 problems occurring at
insertion, maintenance and recovery in 121 childtaut there was a significant
decrease in the rate of problems after the resglesed an LMA more frequently (i.e.,
>60 times).
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Mecklem 95
#63

Mecklem, D., J. R. Brimacombe, et al. (1995). "Glmzexy in Pierre Robin sequence
using the laryngeal mask airway." J Clin Ane#B): 267-9.

Abstract: no

Critique: Letter, Level 70ne infant with Pierre Robin sequence LMA usedrdyri
surgery for glossopexy.

Mizikov 97
#40

Mizikov, V. M., T. V. Variushina, et al. (1997).F[beroptic bronchoscopy via laryngeal
mask in children].” Anesteziol Reanimgf®): 78-80.

Abstract: A fiberoptic bronchoscope provides a gaodess to the distal airways,
inaccessible for a rigid bronchoscope. A major dlisatage of the fiberoptic
bronchoscope in tracheal intubation of childreitsdittle diameter, impeding the
instrumentation and suction. A laryngeal mask (Ld¥la suitable size was used with the
fiberoptic bronchoscope in 68 children aged 0 tyd&rs under TIVA. A large-sized
fiberoptic bronchoscope with a channel for instrateecan be safely and effectively
used in anesthesized children due to LM. A rel&ilerge internal diameter of LM
permits ventilation round the fiberoptic bronchgseoThe method is atraumatic and
represents a good alternative to the rigid bronohyes in children.

Critique: Case series, Level 88 children between 0 to 15 years in whom an LMA wa
successfully inserted for fiberoptic bronchoscopy.

Mizushima 92
#324

Mizushima, A., G. J. Wardall, et al. (1992). "Tlaeyingeal mask airway in infants."
Anaesthesi@7(10): 849-51.

Abstract: Clinical and fibreoptic assessment ofifimsng of the size 1 laryngeal mask
airway was performed in 50 infants. A clinicallytpat airway was obtained in 47
patients at the first attempt, but perfect positignas assessed by fibreoptic
laryngoscopy, was found in only 22 instances. Diesgn airway initially patent, delayed
airway obstruction occurred in 12 infants. It imcluded that clinical airway patency
does not guarantee ideal positioning of LMA in imtg and that care should be taken {
ensure continued airway patency because of theteydf the LMA position to
deteriorate in this group of children.

Critique: Case Series, Level Clinical and fibreoptic assessment of positionirfig KA
#1 in 50 infants. They found the airway was optiynpbsitioned in only 22 cases and
impinged on the epiglottis in 14 cases.
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Nagahama 95
#56

Nagahama, H., Y. Suzuki, et al. (1995). "[The uka laryngeal mask in a newborn
infant with Nager acrofacial dysostosis]." Madudi(11): 1555-8.

Abstract: A newborn female infant born at 41 weektgtion with Nager acrofacial
dysostosis had no congenital abnormalities in laeemts and closed relatives. Her
mother had uncomplicated pregnancy and normal eigli\NEndotracheal intubation was
attempted, because she developed apnea on hegrgiehut it was not successful. She
was transported immediately to our university htadpuith mask ventilation. A
laryngeal mask was placed after several trialgiiation, and ventilation was carried
out successfully. We consider that the use ofymiggal mask is one of the best ways
a case of difficult intubation.

Critique: Case report, Level A report of a term infant with Nager syndrome inowh
the LMA was used for difficult intubation with af.E

D

=]




Nagatami 02
#7

Nagatani, A., S. Shibata, et al. (2002). "[Anesthetanagement of a neonate with
laryngotracheoesophageal cleft and tracheoesophiEgtata].” Masui51(8): 913-5.
Critique: Case report , Level 7. A report of a term infanthwaryngotracheoesophagea
cleft and tracheoesophageal fistula in whom the Lwé&s used during general
anesthesia.

1

Nguyen 00 #17

Nguyen, N. H., E. M. Morvant, et al. (2000). "Anestic management for patients with
arthrogryposis multiplex congenital and severe agoathia: case reports.” J Clin
Anesth12(3): 227-30.

Abstract: Arthrogryposis multiplex congenital (AM@)a spectrum syndrome of
multiple persistent limb contractures often acconipad by associated anomalies,
including cleft palate, genitourinary defects, gasthisis, and cardiac defects. Pediatr
patients with AMC frequently present for multiplergeries requiring general
endotracheal anesthesia. We describe our anestixgiicience with the laryngeal mas
airway and endotracheal tube in two neonates WNtCAand severe micrognathia. We
discuss AMC and outline the problems encounteretifficult airwvay management.
Critique: Case report, Level.Two term infants with severe micrognathia, respirat
distress and difficult airvay management in whom_BA was useful during anesthes
for surgery.

ic

Niermeyer 00
#97

Niermeyer, S., J. Kattwinkel, et al. (2000). "Imtational Guidelines for Neonatal
Resuscitation: An excerpt from the Guidelines 2f@d0Cardiopulmonary Resuscitation
and Emergency Cardiovascular Care: Internationak€nsus on Science. Contributor
and Reviewers for the Neonatal Resuscitation Gimds!l" Pediatricd 06(3): E29.
Critique: Existing guideline from the ILCOR since year 2008sidering the use of
LMA as Class Indeterminate, LOE 5.

Nussbaum 02
#129

Nussbaum, E. (2002). "Pediatric fiberoptic brondogsy: Clinical experience with 2,83
bronchoscopies." Pediatr Crit Care M&@): 171-176.

Abstract: OBJECTIVE: To report 21 yrs of experiemdgeh pediatric flexible fiberoptic
bronchoscopy in infants and children, explore neaymlications, delineate potential
complications, and make recommendations for itsreutipplication. DESIGN:
Retrospective review. SETTING: A 20-bed pediatritical care unit in a tertiary care,
university-based children's hospital. PATIENTS:otal of 2,836 pediatric and infant
fiberoptic bronchoscopies, performed over a coofs&l yrs, were reviewed.
Measurement and MAIN RESULTS: A total of 2,836 dhéin (1,536 girls) were
subjected to flexible fiberoptic bronchoscopy. Gdde, laryngeal mask airway was
incorporated in 92 procedures (3.2%) and geneedthrsia was applied in 198 cases
(7%). The youngest subject was a 1-wk-old, 600rgm@ture infant. The procedure
resulted in diagnoses that modified patient caaetiqularly in tracheostomized infants
and those with upper airway obstruction, plastanichitis of acute chest syndrome,
dyskinetic cilia syndrome, immunocompromised induals, and those with unexplaing
chronic cough and recurrent pulmonary infiltratd&crobiologic and cytologic data
from bronchoalveolar lavage helped confirm the dasgs of pulmonary hemosiderosi
and gastroesophageal reflux and validated the pceser lack of, bacterial or viral
pathogens. A total of 21 patients (<1%) experienifeehreatening hypoxemia,
prompting termination of the procedure. Laryngospas bronchospasm was observe
in 17 individuals (<1%) undergoing bronchoalvedtarage, and 4% of the total
population experienced mild nasopharyngeal bleedlogfatalities were encountered.
CONCLUSIONS: Pediatric flexible fiberoptic bronclopy is a safe diagnostic and
interventional tool, even in young or extremelymeture infants. Although the rate of
serious complications in this report is low, gehar@sthetic agents and incorporation
laryngeal mask airway is advocated for severe ntlicopaction, transbronchial biopsy
and chronic pulmonary infiltrates, which may nedess extensive bronchoalveolar
lavage.

Critique: Case series, Level Report of experience with 2,836 bronchoscopies, the
smallest case was a 1-week-old, 0.60 kg prematfiaat. The overall complications
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were less than 1%.




Okawa 02 #91

Okawa, M., K. Kinouchi, et al. (2002). "[Anesthetimnagement of an infant with
Freeman-Sheldon syndrome]." Ma&d{6): 659-62.

Abstract: We report the anesthetic managementedan-Sheldon (whistling face)
syndrome in a two-month-old boy scheduled for Eteanthoplasty. He had features @
the syndrome including blepharophimosis, hypertgioy a flat nose, microstomia with
limited opening, micrognathia, a very short webhedk, scoliosis and multiple
arthrogryposis. He was fed with a naso-gastric armksuffered from several episodes
of aspiration and oxygen desaturation. Difficutixay and intubation were anticipated
Anesthesia was induced via a mask with sevofluralliepugh mask ventilation was
difficult. Direct laryngoscopy and the insertionafaryngeal mask airway were
impossible due to microstomia with the limited ojpgnas anticipated. A naso-tracheal
intubation was achieved using a fiberoptic bronchps via a fiberoptic mask while
ventilating the lungs. The operation and anestheftéawards were uneventful. In the
ward, he was given supplemental oxygen but witlasiomal desaturation episodes.
Thirteen days after the operation he was found ayaland resuscitation was attempte
but failed. Autopsy demonstrated the hypoplasitheflungs and thorax, atelectasis an
bronchitis.
Critique: Case report, Level A two-month-old boy with Freeman-Sheldon syndram
whom the insertion of an LMA for anesthesia wasoissible, a nasotracheal intubation
was achieved using a fiberoptic bronchoscope.
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Oliva 02 #6

Oliva, P., J. I. Fernandez-Liesa, et al. (2002)s¥ of the laryngeal mask in a newborr
infant with Smith-Lemli-Opitz syndrome and a diffit airway]." Rev Esp Anestesiol
Reanim49 (6): 339-40.

Abstract: no

Critique: Letter, Level 70ne Term infant with Smith-Lemli-Opitz syndrome difiicult
airway.

Orfei 02 #5

Orfei, P., N. Almenrader, et al. (2002). "[Larynbe®sk perforation: complication of
jugular vein cannulation in a newborn]." AnaesthEsi (6): 467-9.

Abstract: This case report describes the perfarasfaa laryngeal mask during central
venous cannulation of the internal jugular vei@iB000 g, formerly preterm infant. Th
procedure was undertaken with the patient undeerg¢anaesthesia with a laryngeal
mask and spontaneous breathing. As a result ahfhet's clinical status, multiple
needle insertions were required to obtain venoassx The needle was inadvertently
advanced to the retropharynx and perforated thillad part of the laryngeal mask.
Ventilation parameters remained stable. The larghgesk causes anatomical
alterations of cervical structures in the newbard therefore its use for the airway
management during jugular vein cannulation appteebg limited.

Critique: Case Report, Level A report of an accidental perforation of an LMA thg
central venous cannulation in a LBW infant attridito anatomic alterations of the
cervical anatomy secondary to the laryngeal mask.

1%

Orfei 99 #22

Orfei, P., E. Bigetti, et al. (1999). "[Laryngeahsk as alternative to facial mask in the
newborn]." Minerva Anestesi@5(12): 837-41.

Abstract: OBJECTIVE: The present study demonstrdttasthe use of laryngeal mask
airway (LMA) is an alternative to face-mask (FM)rithg induction of general anesthes
with halothane. In all patients the induction ohgeal anesthesia is carried out by
halothane and N20/0O2 50%, using only the LMA, pdéutg topical anesthesia of
pharynx. METHODS: Experimental design: prospectitaly. Setting: this study was
carried out at the surgical-division of the Pedga@linic, of University "La Sapienza",
Rome. Patients: a total of 80 newborns, averagd dge+/- 2.4 days and average bod
weight 2280 +/- 110 g were examined. Interventiorswvborns were submitted to
surgery for congenital malformations, diagnost®ech and positioning of a central
venous catheter (CVC). MEASUREMENTS: Heart rate)-imvasive arterial pressure
through cardiomonitor Hewlett Packard 78352A, oxygaturation through Nellcor
N3000, time of induction of general anesthesiarasgiratory rate were assessed.
RESULTS: Blood pressure and heart rate were inetedaring the positioning of LMA
oxygen saturation remained > or = 94% and respiatie was constant during the
whole observation. Muscular relaxing, as an indexnesthesia, was observed after 3
+/- 1.5 sec after positioning of LMA. CONCLUSION: the light of the results
obtained, the use of the LMA for airway ventilatidaring the induction period of
pediatric anesthesia is suggested.

Critique: Case series, Level 5. 80 newborn infants with coitglemalformations

ia

submitted for surgery. An LMA was successfully imedhere was no control group.




Orfei 99 #26

Orfei, P., G. Frandina, et al. (1999). "[Use of lwg/ngeal mask for airway control in
difficult intubations in children]." Minerva Anestiml 65(7-8): 561-9.

Abstract: LMA was introduced in clinical practicg Brthur Brain in 1983 as a valuablg
substitute of tracheal tube in adult who undervggrteral anaesthesia; since then its
applications have been extensively studied. LMA iglatively new non-invasive
ventilatory device which has allowed a radical gfem the management of modern
general anaesthesia. In this study, the applicatidiMA is assessed during induction
and maintenance of general anaesthesia in chiliffeated by severe facial deformities
that could render the placement of the trachea tlifficult. Three patients were
affected by complex malformative syndromes invadvihe maxillo-facial skeleton and
one patient presented a massive teratoma, origm&tm the orbit. In all these cases,
LMA provided a patient airway and satisfactory veaion during both induction and
the repeated attempts of inserting the trachea; tilbone case, since the orotracheal
intubation failed, LMA has proved to be as effeetas the tracheal tube during the
maintenance of general anaesthesia. Therefore, IsMécommended as an essential
ventilatory device in the hands of paediatric dmesiblogists.

Critique: Case report, Level Three cases of complex malformative syndromes aed
case with massive teratoma in infants in whom LN successfully used during
general anesthesia.
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Osses 99 #32

Osses, H., M. Poblete, et al. (1999). "Laryngeadkrfar difficult intubation in children.’'
Paediatr Anaestfi(5): 399-401.

Abstract: We present a new intubation techniqueguain oral preformed tracheal tube
passed through a laryngeal mask. Six patients &tedo six months old) with
craniofacial malformations of head and neck anedated for reconstructive plastic
surgery are the basis of this report. An inhalati@uction with increasing doses of
halothane in oxygen while maintaining spontane@mtilation was performed. Once a
adequate anaesthetic depth was achieved, a dirgogbscopy was performed. The
epiglottis could not be seen in any of the patieAtamesthesia was deepened in order
insert the laryngeal mask, size 1 or 2, with ath preformed 3.5 or 4.0 tracheal tubes
inside it. Correct position of the mask was conéchby capnography. The preformed
tracheal tube was then advanced 1-2 cm. and itsgom the trachea verified. The 15
mm connector was then removed, and an adult infupatylet was attached to the eng
of the tracheal tube. The laryngeal mask was rechdwalding the stylet and tube in
place. Once the mask was removed, the stylet veasuinected, and the 15 mm
connector reattached. Our experience was thatakés about 20 to 30 s. We
recommended this technique in paediatric patientghich a difficult intubation is
foreseen.

Critique: Case report, Level 1n six infants, (three newborns) with craniofacial
malformations of head and neck an LMA was usechdugeneral anesthesia for surge
without complications
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Park 01 #174

Park, C., J. H. Bahk, et al. (2001). "The laryngeakk airway in infants and children."
Can J Anaesth8(4): 413-7.

Abstract: PURPOSE: To compare the effectiveness of variaysdgeal mask airway
(LMA) sizes and their performance during positivegsure ventilation (PPV) in
paralyzed pediatric patients. METHODS: Pediatritguas (n = 158), < 30 kg, ASA 10
2 were studied. After paralysis, an LMA of the rernended size was inserted and
connected to a volume ventilator. Fibreoptic brasdopy (FOB) was performed and
graded: 1, larynx only seen; 2, larynx and epigdqibsterior surface seen; 3, larynx, a
epiglottis tip or anterior surface seen--visualtolagion of epiglottis to larynx: < 50%; 4
epiglottis down-folded, and its anterior surfacersevisual obstruction of epiglottis to
larynx: > 50%; 5, epiglottis down-folded and larymat seen directly. Inspiratory and
expiratory tidal volumes (V(T)), and airway pressuwrere measured by a pneumo-
tachometer, and the fraction of leakage (F(L)) ealsulated. In 79 cases, LMA was
used for airway maintenance throughout surgery. RES: Successful LMA
placement was achieved in 98% of cases: threadailwere due to gastric insufflation.
For LMA # 1, 1.5, 2, and 2.5, FOB grades [mediam@e)] were 3(1-5), 3(1-5), 1(1-5)
and 1(1-3) respectively. In smaller LMAs, the coiffre frequently enclosed the
epiglottis (P < .001). F(L) of LMA # 1 was highérain those of LMA # 1.5 and LMA #
2.5 (P < .05), and F(L) of LMA # 2 was higher ththat of LMA # 2.5 (P < .05). In the
79 patients, the number of patients experiencimgpdizations decreased as LMA size
increased (P < .05). CONCLUSION: Use of the LMAsimaller children results in mor
airway obstruction, higher ventilatory pressurasgér inspiratory leak, and more
complications than in older children.

Critique: Case Series Level 2, but study describes LMA usttbioperating suite for
anaesthesia so this is Level~report on the use of LMA in 158 infants and afeifd in
whom the smaller size results in more airway olu$itom and complications than the
larger sizes, related to the difference in anatamhthe larynx of infants from that of

1%

children and also to the small LMA that was madealed-down version of the adult.




Patel 98 #227

Patel, A., P. J. Venn, et al. (1998). "Fibreoptittibation through a laryngeal mask
airway in an infant with Robin sequence." Eur J égthesioll5(2): 237-9.

Abstract: Airway management is a major concernabiR sequence, where
micrognathia, glossoptosis and a cleft of the gafate exist. The management of an
infant with a potentially difficult airway is disssed where tracheal intubation was aig
by the use of a 2.2-mm fiberscope mounted withnan3-endotracheal tube passed
through a size 1 laryngeal mask airway.

Critique: Case Report, Level Dne infant with Pierre Robin sequence in which 8AL

was used for introduce an ET during anesthesiasimgery.
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Paterson 94
#79

Paterson, S. J., P. J. Byrne, et al. (1994). "N@mbnesuscitation using the laryngeal
mask airway." Anesthesiolod30(6): 1248-53; discussion 27A.
Abstract:BACKGROUND: For newborn requiring positive-pressusntilation (PPV),
the American Heart Association recommends bag-aasknaentilation, a challenging
procedure for those inexperienced in neonatal o#sti®on. The objective of this
prospective study was to evaluate the laryngeakragway (LMA) as an alternative
method of airway management in neonates requirlig & birth. METHODS: With the
approval of the institutional ethics committee, semt was obtained from women in
labor at a tertiary care-perinatal center. Inclosigteria consisted of an expected birth
weight of at least 2.5 kg, gestational age of asi@5 weeks, and resuscitation requirif
PPV. Neonates meeting these criteria were resteditwith PPV by means of the LMA
The ease of insertion, number of attempts requtie to establish effective ventilatio
skin color, heart rate, respiratory effort, and Apgcores were recorded. RESULTS:
Attendance by the investigators at delivery wasea@d in 93 cases, with 21 meeting
the inclusion criteria. In all cases, the LMA wagsgessfully inserted on the first attem
and provided a clinically patent airway. Twenty nates were successfully resuscitate
with the LMA to provide PPV, with no complicatiodgectly attributable to its use. On
neonate required LMA removal and tracheal intulratmfacilitate administration of
epinephrine; data from this case was removed flastudy. CONCLUSIONS:
Providing PPV at birth via a size-1 LMA is effeaiand easily learned by personnel
with expertise in neonatal resuscitation. The LMWu@ld be further assessed as an
alternative to bag-and-mask ventilation for thisgose.

Critique: Case series, Level Fhis study included neonates > 2.5 Kg and > 35 week
gestation and the need for resuscitation includi®) and heart rate < 110 bpm (4
cases) or < 100 bpm (17 cases). The investigat@rsprevious expertise in neonatal
resuscitation were trained previously with 24 infapresenting for elective lower
abdominal surgery over a period of 4 days. Thresqes placed all of the LMA’s. The
LMA was connected to a T-piece circuit for PPMhiEk particulate meconium was
observed in the pharynx of a depressed neonateableea was intubated to allow
suctioning of meconium. If the neonate required PB¥ LMA was blindly inserted. 21
neonates met the criteria, 2 neonates requiredhteat intubation for suctioning of
meconium, the ETT was removed and LMA was insektedse required epinephrine
and chest compressions and the LMA were removisdvan of a tracheal tube. In 20/21
patients after 30 seconds of PPV the heart rate slor and Apgar score improved. N
complications, such as bruising of the oropharynedema, were observed. No contrg
group, success in 21/21 with LMA #1 without priagland mask ventilation.
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Puebla 97 #44

Puebla, G., N. Falcone, et al. (1997). "[A neoneitl a large cystic hygroma:
management of the airway]." Rev Esp Anestesiol Redd(5): 210-1.

Abstract: no

Critique: Letter, Level 7. One 3 days term infant with eyktigroma in whom the LMA
was successfully used for securing airway durirgtere surgery.

Rabb 96 #255

Rabb, M. F., H. S. Minkowitz, et al. (1996). "Bliittubation through the laryngeal
mask airway for management of the difficult airwmynfants." Anesthesiolog84(6):
1510-1.

Abstract: no

Critique: Case report, Level.An LMA was used to introduce an endotracheal takee
9-mo infant with Sheldom syndrome and a 6-mo infattt hydrocephaly during genera
anesthesia for surgery.

1

Samet 94 #75

Samet, A., Y. Talmon, et al. (1994). "A new diagimapproach to congenital stridor
using a laryngeal mask airway and rigid endoscapédryngol Ototl08(12): 1076-7.
Abstract: Neonates with symptoms of stridor fromithipresent a difficult diagnostic
problem. We have demonstrated that by the usdasfyageal mask airway in an
anaesthetized baby breathing spontaneously, wabéego reach a diagnosis. This is
accomplished by the introduction of a rigid fibnetic endoscope through a Portex
swivel connector and visualizing the glottis ange.

Critique: Short communication, Level 7.A report on two newbavith Laryngomalasia
using an LMA for fiberoptic endoscope.

Shulman 02
#141

Shulman, G. B. and N. R. Connelly (2002). "Bilatgnaecumothoraces in a pediatric
patient undergoing Hickman catheter placement."séménalg95(5): 1251-2.

Abstract: IMPLICATIONS: The laryngeal mask airwdyMA) is often used for airway
management in pediatric patients. We report bigeneumothoraces in a patient who
underwent neck surgery whose airway was managddaniMA. We recommend that
the LMA be used with caution in small children urgting deep-neck dissection.
Critique: Case Report, Level A report of bilateral pneumothoraces in an infarithw
the use of an LMA during deep-neck dissectiontatted to anatomic alterations
secondary to the laryngeal mask.

Stocks 02 #8

Stocks, R. M., R. Egerman, et al. (2002). "Airwagmagement of the severely
retrognathic child: use of the laryngeal mask ayWw&ar Nose Throat 81(4): 223-6.
Abstract:Successful airway management of an infant or chitt moderate to severe
retrognathia first requires recognition of a poigmntroblem. If the child cannot be
intubated in a standard fashion, the use of a tghmask airway (LMA) should be
considered. We describe two cases wherein a toddian infant with severe
retrognathia failed multiple attempts at traditibimubation. Both had an anterior laryn
and hypoplasia of the mandible. In both casesbaesjuent LMA was successfully
placed. The severely retrognathic newborn or ghitgsents to the physician a unique
challenge in airway management. Techniques to neatiag difficult pediatric airway
are different from those used in the adult. Otalgnlogists should be aware of this
intubation technique and include it in their armataeium of airway-management
strategies. The LMA is not recommended as the igakrof choice for securing a
difficult airway, but it is an effective alternaéiwvhen indicated, and it might be life-
saving.

Critique: Case report, Level.2 cases, one term infant with Nager Syndrome and
tracheostomy, with an ETT inserted into the LMAJ arR6-months-old infant with
Treacher-Collins syndrome who needed bronchoscafyaa ETT was inserted into th
LMA successfully.

11%

Theroux 95
#69

Theroux, M. C., R. G. Kettrick, et al. (1995). "lyageal mask airway and fiberoptic
endoscopy in an infant with Schwartz-Jampel syndrdminesthesiolog$2(2): 605.
Abstract: no

Critique: Case report, Level 7. In a 20-days-old infant v8thwartz-Jampel syndrome

an LMA was used with success during a fiberoptaosoopy.




Trawoger, R., C. Mann, et al. (1999). "Use of lggal masks in the resuscitation of a
neonate with difficult airway." Arch Dis Child Fétdeonatal EB1(2): F160.

Abstract: no

Critique: Case report, Level Tn one term infant with facial malformations, an AM
was used for conventional ventilation during 3hours

Trawoger 99
#24

Verghese, C. and J. R. Brimacombe (1996). "Sur¥égrgngeal mask airway usage in
11,910 patients: safety and efficacy for convergtia@nd nonconventional usage."
Anesth Analg82(1): 129-33.

Abstract:A survey of laryngeal mask airway (LMA) usage wasducted to provide
general information about safety and efficacy wsitlecial emphasis on controversial
issues such as positive pressure ventilation (Ppg)onged anesthesia, and
laparoscopic and no laparoscopic intrabdominalesytduring the 2-yr study period, ¢
the 39,824 patients who underwent general anesthEEj910 (29.9%) patient airways
were managed with the LMA. Forty-four percent undamt PPV. Placement was
successful in 99.81%, and in 23 patients the LMA aiandoned in favor of the tracheal
tube (TT). Use of the LMA for any intraabdominabpedure was considered
Verghese 96 nonconventional and occurred in 2222 (18.7%) ptiebn 579 occasions procedures
#53 lasted > 2 h. A total of 44 critical incidents welecumented. Eighteen (0.15%) were
related to the airway and none required intensare cnanagement. There were 26
critical incidents not related to the airway whiglsulted in two admissions to the
intensive care unit and one death. There were tases of failed tracheal intubation
managed with the LMA. This survey demonstratestti@aiMA technique is safe and
effective for both spontaneous and controlled Vatibin. Use of the LMA for
gynecologic laparoscopy, gynecologic laparotomyl procedures > 2 h also appears
safe.

Critique: Case series in the operating room so extrapola@eel7.The LMA was
successfully used in 120 infants and children uroher year of age during anesthesia for
intraabdominal surgery, but one of them experiereedrdiac arrest and survived. It i
difficult to evaluate this study secondary to thiring of all ages and no control group.

—h

Webster, A. C., W. D. Reid, et al. (1995). "Laryabmask airway for anaesthesia for
cryopexy in low birth weight infants." Can J Ande4P(4): 361-2.

Abstract: no

Webster 95 Critique: Case Series, Letter, Level& report on 16 ex-premature infants (14 of them
#65 had BDP) evaluated with LMA during general anesthésr cryopexia, 6 patients
developed oxygen desaturation immediately aftemtbertion, corrected when the mask
was partially withdrawn, but four required trachaatubation and mechanical
ventilation after surgery.
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