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Use of a laryngeal mask airway to stop a supraglottic air leak
which prevented adequate ventilation via a tracheostomy
in a patient with cerebral palsy and pneumonia
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Abstract We report an adolescent developing ventilation
failure due to supraglottic air leakage with the use of an
uncuffed hand-made tracheal tube fit to her tracheobron-
chial deformity. To eliminate the supraglottic air leakage, a
size 2.5 laryngeal mask airway (LMA) was inserted into
the oral pharynx. Most of air leakage arose from the LMA.
Supraglottic air leakage was not detected under mandatory
mechanical ventilation following sealing of the 15-mm
connector of the LMA with a piece of tape, and the
respiratory condition of the patient gradually improved.
The combination of a hand-made Y-shaped tube and the
LMA was useful in restoring adequate ventilation. In
conditions where air leaks through the glottis during
mechanical ventilation interfere with adequate ventilation
or the maintenance of airway pressure, the use of an LMA
may be adequate to stop or significantly decrease the leak.

Keywords Laryngeal mask airway - Tracheostomy -
Uncuffed tube - Air leakage - Scoliosis - Cerebral palsy

Introduction

Bronchopulmonary dysplasia frequently occurs in extre-
mely low birth weight infants, and it is occasionally
accompanied by impairment of neuromuscular develop-
ment, especially cerebral palsy [1]. It is also known that
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children with severe neurological impairment have a high
incidence of pulmonary problems which are multifactorial
in orgina and may be related to or dependent on the
underlying disability [2]. Children with cerebral palsy have
been reported to be particularly vulnerable to the devel-
opment of contractures and postural deformity, including
scoliosis, sometimes resulting in respiratory problems
[2, 3]. The respiratory condition may worsen over time. As
a result, they may need respiratory support, including a
tracheostomy. However, pulmonary problems are based on
multifactorial causes and may be complicated. Standard
respiratory care might be ineffective in such patients.

Cuffed tracheostomy tubes allow for airway clearance,
and positive pressure ventilation can be more effectively
applied when the cuff is inflated [4]. Therefore, cuffed
tubes are generally considered to be necessary to provide
effective positive pressure ventilation. However, there may
be situations in which the use of cuffed tubes is unsuitable
due to factors specifically related to the patient. We report
here the case of ventilation failure in an adolescent due to
supraglottic air leakage involving the use of an uncuffed
hand-made tracheal tube fit to her tracheobronchial
deformity.

Case history

The consent of patient’s next of kin was obtained; however,
institutional review board approval was exempted because
there were no ethical concerns and the patient was
de-identified. A 15-year-old girl (22 kg, 125 cm) who had
been born at 27 weeks of gestation with severe hypoxia
due to bronchopulmonary dysplasia resulting in developing
cerebral palsy presented with pneumonia at our hospital.
One year prior to presentation, she had already undergone
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tracheostomy but did not need support ventilation. After
admission to the intensive care unit, positive pressure
ventilation was started using a standard cuffed tracheos-
tomy tube. Atelectasis of the left upper lobe was diagnosed
based on radiology findings. With a short course of con-
ventional ventilation, the atelectasis did not improve on the
chest X-ray. Bronchoscopic examination revealed that the
main bronchial orifices were almost occluded due to a
severe bronchial wall deformity, edema, and secretions.
The carina was nearly collapsed. In addition, the left upper
orifice was completely occluded with secretions. During
the bronchoscopic examination, secretions were suctioned
as much as possible. A chest X-ray performed following
the bronchoscopy revealed atelectasis in the right lobe.
After discussion with pulmonologists, the placement of a
hand-made Y-shaped tube to maintain the lumens using
conventional reinforced endotracheal tubes was to be
replaced with the cuffed tracheostomy tube through the
tracheostoma. However, the cuff of the original tube could
not be preserved when it was modified into a Y shape,
which was made by cutting the end and attaching the end
part with end-to-side anastomosis using nylon sutures
(Fig. 1). A commercially available Y-shaped tracheobron-
chial stent was proposed as an alternative; however, it was
withheld at this time because of the technical difficulties
associated with its replacement or removal. Although the
use of this tube was expected to improve the atelectasis,
effective bilateral ventilation was not obtained because
supraglottic air leakage occurred at an airway pressure of
10 ecmH,0. Effective positive end expiratory pressure
(PEEP) was difficult to maintain. To eliminate the supra-
glottic air leakage, we initially attempted to pack around
the glottis. However, effective sealing was not achieved
and substantial air leakage continued. We then inserted a
size 2.5 laryngeal mask airway (LMA) into the oral phar-
ynx and inflated the cuff with 6 m of air. Most of the air
leakage arose from the LMA. After sealing the 15-mm
connector of the LMA with a piece of tape, supraglottic air
leakage was not detected under mechanical ventilation at
an airway pressure of 25 cmH,0. The expiratory volume,
which was 60—-80 ml before the intervention, increased to
150-170 ml. Her respiratory condition gradually improved
over the next few days during which she receiving assist
control ventilation. The LMA was removed after almost
60 h of use, at which time pressure support ventilation was
initiated. Further deterioration of the respiratory condition
was not observed without the LMA under assisted spon-
taneous ventilation. Three days later, the hand-made tra-
cheostomy tube was replaced with the conventional
tracheostomy tube. Endoscopic examination after tube
replacement revealed trachea and main bronchi patent with
improvement of mucous membrane edema and decrease of
mucopurulent sputum.
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Fig. 1 A hand-made Y-shaped tracheostomy tube. The cuff was
peeled off when the side orifice was constructed for the end-to-side
anastomosis of the tubes

Discussion

Laryngeal mask airway (LMA) devices have been used to
control subgrottic leakage in an endotracheal tube with a
broken cuff or uncuffed cricothyroidotomy tube in critical
situations [5—7]. They have also been used to prevent a leak
during ventilation via a microlaryngeal tube or a Mont-
gomery T-tube which was inserted through the tracheos-
toma during anesthetic management [8, 9]. In all of these
reported cases, the LMA devices were used for short
periods of time, until either extubation or replacement of
the airway device. In our patient, the combination of the
hand-made Y-shaped tube and the LMA was useful as it
allowed ventilation for a long period of time.

Reintubation or a cuffed tracheostomy tube is often
required in the intensive care unit setting when substantial
subgrottic air leakage occurs during respiratory manage-
ment. However, a cuffed tracheostomy tube initially failed
in the respiratory management of our patient, and we
therefore used a hand-made Y-shaped tube in an attempt to
overcome the airway obstruction caused by edema and
secretions. Unfortunately, this tube did not allow for a cuff.
When this Y-shaped tube did not alleviate the problem and
the supraglottic leak continued, we considered replacing it
with another hand-made tube, ultimately did not do so for
two reasons: (1) we were uncertain how to determine the
best size to seal the leak, and (2) it would have taken too
much time to construct such a tube. Thus, we concluded
that immediate sealing of the leak was the best alternative
and therefore used the LMA.

In our case, LMA-related complications, such as lar-
yngeal or lingual edema, were not observed [10, 11]. These
complications may be related either to the prolonged usage
or the placement of an oversized LMA [10, 11]. The LMA
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in our case was placed for a considerably prolonged time
compared to times reported in previous studies. One pos-
sible, perhaps better, alternative approach may have been
to have deflated the LMA intermittently to avoid a pro-
longed continuous pressure on the oropharynx.

In summary, we were presented with the case of an
adolescent patient who developed ventilatory failure
because of supraglottic air leakage during the usage of an
uncuffed hand-made tracheal tube fit to her tracheobron-
chial deformity. The combination of the hand-made
Y-shaped tube and the LMA was useful in restoring ade-
quate ventilation. In conditions where air leaks through the
glottis during mechanical ventilation interfere with venti-
lation or the maintenance of airway pressure, the use of an
LMA may stop or significantly decrease the leak.

Conflict of interest This case report does not include any conflict of
interest. Financial support was solely from a departmental source.

References

1. Walsh MC, Szefler S, Davis J, Allen M, Van Marter L, Abman S,
Blackmon L, Jobe A. Summary proceedings from the broncho-
pulmonary dysplasia group. Pediatrics. 2006;117:S52-6.

10.

11.

. Seddon PC, Khan Y. Respiratory problems in children with

neurological impairment. Arch Dis Child. 2003;88:75-8.

. Porter D, Michael S, Kirkwood C. Patterns of postural deformity

in non-ambulant people with cerebral palsy: what is the rela-
tionship between the direction of scoliosis, direction of pelvic
obliquity, direction of windswept hip deformity and side of hip
dislocation? Clin Rehabil. 2007;21:1087-96.

. Hess DR. Tracheostomy tubes and related appliances. Respir

Care. 2005;50:497-510.

. Miyazaki H, Asai T, Kambara T, Nagata A, Shingu K. Use of the

laryngeal mask airway prevents gas leak around a tracheal tube
(in Japanese with English abstract). Masui (Jpn J Anesthesiol).
2009;58:193-4.

. Asai T, Murao K, Shingu K. Laryngeal mask airway to prevent a

gas leak around a tracheal tube. Anaesthesia. 2005;60:102.

. Wong DT, Kumar A, Prabhu A. The laryngeal mask airway

prevents supraglottic leak during ventilation through an uncuffed
cricothyroidotomy. Can J Anaesth. 2007;54:151-4.

. Guha A, Mostafa SM, Kendall JB. The Montgomery T-tube:

anaesthetic problems and solutions. Br J Anaesth. 2001;87:
787-90.

. Agrawal S, Payal YS, Sharma JP, Meher R, Varshney S. Mont-

gomery T-tube: J Clin Anesth.
2007;19:135-7.

Endo K, Okabe Y, Maruyama Y, Tsukatani T, Furukawa M.
Bilateral vocal cord paralysis caused by laryngeal mask airway.
Am J Otolaryngol. 2007;28:126-9.

Stillman PC. Lingual oedema associated with the prolonged use
of an inappropriately large laryngeal mask airway (LMATM) in
an infant. Paediatr Anaesth. 2003;13:637-9.

anesthetic management.

@ Springer



	Use of a laryngeal mask airway to stop a supraglottic air leak which prevented adequate ventilation via a tracheostomy in a patient with cerebral palsy and pneumonia
	Abstract
	Introduction
	Case history
	Discussion
	Conflict of interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


