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Avoiding failure in the checkout of anesthesia 
apparatus prior to use

Takashi Imaizumi and Toshiyuki Yano
Division of Anesthesia, Kumamoto Kinoh Hospital, 6-8-1 Yamamuro, 
Kumamoto 860-8518, Japan

To the editor: The Checkout Procedures of Anesthesia Ap-
paratus recommended by the Japanese Society of Anesthesi-
ologists (CPAA-JSA) and the Anesthesia Apparatus Checkout 
Recommendations developed by the United States Food and 
Drug Administration (AACR-FDA) help to detect anesthesia 
machine problems preoperatively [1, 2]. We report a rare case 
of a breathing circuit obstruction caused by an invisible for-
eign body, which could have led to hypoxic injury in the pa-
tient if the CPAA-JSA or AACR-FDA had been performed 
inappropriately.

A nurse set up an anesthesia breathing circuit, including an 
elbow connector, a passive humidifi er with a gas monitor sam-
pling tube, a fl owmeter attachment, a Y-piece, and corrugated 
breathing tubes. The semiautomatic leak test program inte-
grated in the anesthesia machine (KMA-1300Vi; Acoma, 
Tokyo, Japan) was run and did not indicate any leakage in the 
breathing circuit. Immediately before the initiation of anes-
thesia, an anesthesiologist manually checked the breathing 
circuit and noticed that the intracircuit pressure had not re-
turned to zero after the end of the elbow connector had been 
opened. He suspected an obstruction in the breathing circuit. 
Visual inspection revealed that a laboratory test-tube silicone 
rubber stopper, which was quite similar to the elbow connec-
tor in color, had plugged the lumen of the elbow connector 
(Fig. 1AB). The several minutes required to identify the cause 
of the problem would have been enough to cause critical 
hypoxic events during anesthesia.

It is generally accepted that the CPAA-JSA and AACR-
FDA are highly effective, but only if they are well understood 
and followed precisely during the actual checkout process. We 
offer here two critical points to always keep in mind.

First, all accessory equipment (e.g., humidifi er, gas monitor 
sampling tube, elbow connector) to be used during anesthesia 
should be placed so that it occludes only the end of the breath-
ing circuit during a manual leak check; a test lung should be 
placed on the end of the circuit for the checkout of ventilation 
systems. If these recommendations are not followed, a critical 
leakage and/or occlusion of the accessory equipment may es-
cape notice. It should be noted that Y-pieces are not always 
found at the ends of the breathing circuits of newer anesthesia 
machines, although the AACR-FDA specifi es that one should, 
for the purpose of? “occlude Y-piece to perform leak check 
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Fig. 1. A The elbow connector (right) and the silicone rubber 
stopper for a laboratory test tube (left) were of similar color. 
B The stopper (left) is not easily identifi ed in the lumen of 
the elbow connector. C The lumen of a transparent elbow 
connector is plugged by the stopper
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of the breathing system” and “place a second breathing bag 
on Y-piece to test ventilation systems and unidirectional 
valves”; similar specifi cations in the CPAA-JSA are some-
what more obscure. The use of the test lung is essential for 
checking anesthesia equipment prior to use, although busy 
anesthesiologists have been known to omit this step.

Second, semiautomatic self-testing systems, which are ref-
erenced in neither the CPAA-JSA nor the AACR-FDA, are 
not entirely adequate for pre-use checkout.

Finally, we recommend using transparent equipment that 
can facilitate the visualization of foreign bodies plugging the 
circuit (Fig. 1C).

In response to recent advances in anesthesia apparatus and 
monitoring systems, an effort to revise the AACR-FDA was 
initiated in the United States [3]. Our JSA should also con-
sider developing new checkout recommendations to ensure 
high safety standards for anesthesia patients.

References

1. Japanese Society of Anesthesiologists. Checkout procedures of 
anesthesia apparatus (in Japanese). 2003. http://www.anesth.or.jp/
dbps_data/_material_/localhost/safety/pdf/guideline_checkout.pdf

2. Brockwell RC, Andrews JJ. Inhaled anesthetic delivery systems. 
In: Miller RD, editor. Miller’s anesthesia, 6th edn. Philadelphia: 
Churchill Livingstone; 2005. p. 315–6.

3. Feldman J. Efforts under way to revise the preuse checkout recom-
mendations. Am Soc Anesthesiol Newsl. 2005;69:10.

Address correspondence to: T. Imaizumi
Received: November 5, 2007 / Accepted: December 22, 2007



<<
  /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
  /CreateJDFFile false
  /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 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 600
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


