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Shortening Recovery Monitoring in Sedated Upper Gastrointestinal Endoscopy
— Impact of a Multidisciplinary Protocol

Tomohide Kurahashi, Takuya Yamada, Atsushi Hosui and Naoki Hiramatsu
Department of Gastroenterology and Hepatology, Osaka Rosai Hospital

Background: Fixed sedation workflows can delay recovery and reduce throughput in endoscopy units. We
evaluated whether a collaboratively redesigned sedation-recovery protocol could safely shorten post-
procedural observation and improve operational efficiency.

Methods: Single-center retrospective self-controlled study (n=200). Eligible patients underwent sedated
outpatient diagnostic esophagogastroduodenoscopy (EGD) between March and May 2022 and had a prior EGD
under the conventional protocol at our hospital. The conventional protocol used standard midazolam dosing, 15-
min. checks, a minimum 30-min. observation, and flumazenil evaluation at 60 min. using an in-house scale
adapted from the modified Aldrete score. The revised protocol individualized the initial midazolam dose based
on prior response, used 20-min. checks, advanced discharge/flumazenil evaluation to 20 min., and set the mini-
mum observation at 20 min.; RASS was used as an adjunct measure of recovery depth. The primary outcome
was observation time (minutes from end of EGD to discharge approval).

Results: Observation time decreased from 54 [24] min. with the conventional protocol to 45 [23] min. with
the revised protocol (median difference 10.5 min.; 95% CI 6.5-15.5; p<0.001). Flumazenil use increased from 23
(11.5%) to 51 (25.5%) without serious adverse events.

Conclusions: The individualized multidisciplinary protocol shortened recovery monitoring time without in-
creasing serious adverse events in sedated outpatient EGD.

(JJOMT, 74: 106—110, 2026)

—Key words—
sedated endoscopy, midazolam, flumazenil, multidisciplinary collaboration, operational efficiency

©]Japanese society of occupational medicine and traumatology http://www.jsomt.jp




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /Batang
    /BatangChe
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturyOldStyleStd-Bold
    /CenturyOldStyleStd-Italic
    /CenturyOldStyleStd-Regular
    /ComicSansMS
    /ComicSansMS-Bold
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Dotum
    /DotumChe
    /Edigai-OTF-GoIwata
    /Edigai-OTF-MinIwata
    /Edisys-OTF-Gaiji
    /Edisys-OTF-KAZARI
    /EstrangeloEdessa
    /FranklinGothic-Medium
    /FranklinGothic-MediumItalic
    /FutoGoB101Pro-Bold
    /FutoMinA101Pro-Bold
    /FuturaStd-Bold
    /FuturaStd-BoldOblique
    /FuturaStd-Book
    /FuturaStd-BookOblique
    /FuturaStd-ExtraBold
    /FuturaStd-ExtraBoldOblique
    /FuturaStd-Heavy
    /FuturaStd-HeavyOblique
    /FuturaStd-Light
    /FuturaStd-LightOblique
    /FuturaStd-Medium
    /FuturaStd-MediumOblique
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GothicBBBPro-Medium
    /GothicMB101Pro-Bold
    /GothicMB101Pro-Heavy
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HelveticaLTStd-Blk
    /HelveticaLTStd-BlkObl
    /HelveticaLTStd-Bold
    /HelveticaLTStd-BoldObl
    /HelveticaLTStd-Light
    /HelveticaLTStd-LightObl
    /HelveticaLTStd-Obl
    /HelveticaLTStd-Roman
    /HGGothicE
    /HGGyoshotai
    /HGMaruGothicMPRO
    /HGPGothicE
    /HGPGyoshotai
    /HGPSoeiKakugothicUB
    /HGPSoeiKakupoptai
    /HGSeikaishotaiPRO
    /HGSGothicE
    /HGSGyoshotai
    /HGSoeiKakugothicUB
    /HGSoeiKakupoptai
    /HGSSoeiKakugothicUB
    /HGSSoeiKakupoptai
    /Impact
    /Jun101Pro-Light
    /Jun34Pro-Medium
    /Jun501Pro-Bold
    /KeplerStd-Black
    /KeplerStd-BlackCnItSubh
    /KeplerStd-BlackCnSubh
    /KeplerStd-BlackIt
    /KeplerStd-Bold
    /KeplerStd-BoldCnItSubh
    /KeplerStd-BoldCnSubh
    /KeplerStd-BoldIt
    /KeplerStd-CnItSubh
    /KeplerStd-CnSubh
    /KeplerStd-Italic
    /KeplerStd-Light
    /KeplerStd-LightCnItSubh
    /KeplerStd-LightCnSubh
    /KeplerStd-LightIt
    /KeplerStd-Medium
    /KeplerStd-MediumCnItSubh
    /KeplerStd-MediumCnSubh
    /KeplerStd-MediumIt
    /KeplerStd-Regular
    /Latha
    /LucidaConsole
    /LucidaSansUnicode
    /Mangal-Regular
    /MicrosoftSansSerif
    /MidashiGoPro-MB31
    /MidashiMinPro-MA31
    /MingLiU
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /Myriad-BdWeb
    /Myriad-CnItWeb
    /Myriad-CnWeb
    /Myriad-ItWeb
    /Myriad-Web
    /NSimSun
    /OCRB
    /OptimaLTStd
    /OptimaLTStd-Black
    /OptimaLTStd-BlackItalic
    /OptimaLTStd-Bold
    /OptimaLTStd-BoldItalic
    /OptimaLTStd-DemiBold
    /OptimaLTStd-DemiBoldItalic
    /OptimaLTStd-ExtraBlack
    /OptimaLTStd-Italic
    /OptimaLTStd-Medium
    /OptimaLTStd-MediumItalic
    /OptimaLTStd-XBlackItalic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /PalatinoLTStd-Black
    /PalatinoLTStd-BlackItalic
    /PalatinoLTStd-Bold
    /PalatinoLTStd-BoldItalic
    /PalatinoLTStd-Italic
    /PalatinoLTStd-Light
    /PalatinoLTStd-LightItalic
    /PalatinoLTStd-Medium
    /PalatinoLTStd-MediumItalic
    /PalatinoLTStd-Roman
    /PMingLiU
    /Raavi
    /RyuminPro-Bold
    /RyuminPro-Heavy
    /RyuminPro-Light
    /RyuminPro-Medium
    /RyuminPro-Regular
    /RyuminPro-Ultra
    /ShinGoPro-Bold
    /ShinGoPro-Light
    /ShinGoPro-Medium
    /ShinGoPro-Regular
    /ShinGoPro-Ultra
    /ShinseiKaiPro-CBSK1
    /Shruti
    /SimHei
    /SimSun
    /Sylfaen
    /SymbolMT
    /SymbolStd
    /Tahoma
    /Tahoma-Bold
    /TimesLTStd-Bold
    /TimesLTStd-BoldItalic
    /TimesLTStd-ExtraBold
    /TimesLTStd-Italic
    /TimesLTStd-Roman
    /TimesLTStd-Semibold
    /TimesLTStd-SemiboldItalic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /UniversLTStd
    /UniversLTStd-Black
    /UniversLTStd-BlackEx
    /UniversLTStd-BlackExObl
    /UniversLTStd-BlackObl
    /UniversLTStd-Bold
    /UniversLTStd-BoldCn
    /UniversLTStd-BoldCnObl
    /UniversLTStd-BoldEx
    /UniversLTStd-BoldExObl
    /UniversLTStd-BoldObl
    /UniversLTStd-Cn
    /UniversLTStd-CnObl
    /UniversLTStd-Ex
    /UniversLTStd-ExObl
    /UniversLTStd-Light
    /UniversLTStd-LightCn
    /UniversLTStd-LightCnObl
    /UniversLTStd-LightObl
    /UniversLTStd-Obl
    /UniversLTStd-XBlack
    /UniversLTStd-XBlackEx
    /UniversLTStd-XBlackExObl
    /UniversLTStd-XBlackObl
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /WarnockPro-Bold
    /WarnockPro-BoldCapt
    /WarnockPro-BoldDisp
    /WarnockPro-BoldIt
    /WarnockPro-BoldItCapt
    /WarnockPro-BoldItDisp
    /WarnockPro-BoldItSubh
    /WarnockPro-BoldSubh
    /WarnockPro-Capt
    /WarnockPro-Disp
    /WarnockPro-It
    /WarnockPro-ItCapt
    /WarnockPro-ItDisp
    /WarnockPro-ItSubh
    /WarnockPro-Light
    /WarnockPro-LightCapt
    /WarnockPro-LightDisp
    /WarnockPro-LightIt
    /WarnockPro-LightItCapt
    /WarnockPro-LightItDisp
    /WarnockPro-LightItSubh
    /WarnockPro-LightSubh
    /WarnockPro-Regular
    /WarnockPro-Semibold
    /WarnockPro-SemiboldCapt
    /WarnockPro-SemiboldDisp
    /WarnockPro-SemiboldIt
    /WarnockPro-SemiboldItCapt
    /WarnockPro-SemiboldItDisp
    /WarnockPro-SemiboldItSubh
    /WarnockPro-SemiboldSubh
    /WarnockPro-Subh
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 150
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF005B0027007700650062752800270020306B57FA3065304F005D00203053306E8A2D5B9A306F300130D530A930F330C8306E57CB30818FBC307F3092884C308F305A3001753B50CF89E350CF5EA6308267004F4E9650306B62913048305F00200050004400460020658766F830924F5C62103059308B3068304D306B4F7F75283057307E305930023053306E8A2D5B9A30674F5C62103057305F00200050004400460020658766F8306F0020004100630072006F0062006100740020304A30883073002000520065006100640065007200200035002E003000204EE5964D30678868793A3067304D307E30593002>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


