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CORRESPONDENCE

Melatonin and postoperative delirium: a possible link?
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To the Editor,

Melatonin, an indole neurohormone, is the principal
secretory product of the pineal gland that is synthesized
from tryptophan and released directly into the bloodstream
in a circadian pattern governed by the light and dark cycle.
It produces hypnotic effects by accelerating sleep initiation
and improving sleep maintenance and efficiency. Unlike
most hypnotics, melatonin is not associated with significant
changes in sleep architecture, hangover effects, substance
dependence, or the potential for substance abuse. In addi-
tion, melatonin possesses the capacity to resynchronize the
human circadian rhythm, and it may play a role in physi-
ological adaptation to jet lag and shift work. Considering
its hypnotic and chronobiotic properties, melatonin may
also serve a role in the perioperative setting when the
patient’s sleeping patterns are likely to be disturbed.
Indeed, the literature reveals an altered pattern of melato-
nin secretion after anesthesia and surgery.' It is possible
that pathological variation in melatonin levels or a dis-
turbed circadian rhythm may modify the predisposition,
severity, course, or outcome of postoperative complica-
tions, especially postoperative delirium, which is
multifactorial.

The circadian rhythm of melatonin secretion has shown
to be altered postoperatively, and this alone may lead to
changes in sleeping patterns.' Delirium and perioperative
sleep disturbance are potentially linked - either as predis-
posing factors or as symptoms of one another. Thus,
restoring normal sleeping patterns with a substance that is
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capable of resynchronizing circadian rhythm may possibly
reduce the incidence of postoperative delirium or improve
its outcome.

The authors of the first study to link melatonin and
delirium investigated hormone synthesis during alcohol
withdrawal, and they noticed an irregular rhythm of hor-
mone secretion during delirium tremens.” Also, there is
some limited evidence that abnormal melatonin secretion
in the perioperative setting is associated with a greater
incidence of delirium. Shigeta et al. observed two different
abnormal patterns of melatonin secretion in a small study
of elderly surgical patients experiencing postoperative
delirium.” Postoperative melatonin concentrations were
lower than preoperative serum concentrations when delir-
ium developed as a single complication, and they were
higher when delirium occurred in the presence of other
complications in the postoperative period. An altered
melatonin secretory pattern was also observed in 41
patients scheduled for esophagectomy.* A reduced fre-
quency of peak melatonin serum concentrations was
apparent in 73% of patients who developed delirium in the
postoperative period.*

In addition, during the acute and recovery phases, mel-
atonin concentrations were seen to vary according to the
clinical subtypes of delirium, i.e., hyperactive, hypoactive,
and mixed forms.” Higher urinary 6-sulfatoxymelatonin
excretion was observed in the hypoactive group of delirious
patients, whereas it was significantly lower in the hyper-
active group. No difference was detected in the mixed group
of delirious patients during the acute and recovery phases.

The use of exogenous melatonin as a therapeutic
modality in patients with postoperative delirium has been
mentioned in only one report consisting of two cases.® One
case of antipsychotic/benzodiazepine-resistant postopera-
tive delirium was successfully treated with 2 mg of a
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slow-release melatonin formulation. In the other case,
a prophylactic dose of melatonin 2 mg po ghs was
administered for three postoperative nights to a patient
who had a history of postoperative delirium. In this
instance, the patient did not develop postoperative delir-
ium, and he remained oriented throughout his five-day
period of hospitalization. However, in an observational
study involving 32 intensive care unit patients with tra-
cheotomy, exogenous melatonin 3 mg failed to increase
nocturnal sleep or to reduce agitation or haloperidol
consumption.’

The clinical implications of the limited data and pub-
lished clinical experience with melatonin suggest that
large-scale studies are warranted to determine the potential
therapeutic value of melatonin in managing patients at risk
of developing postoperative delirium.

Competing interests None declared.

References

1. Dispersyn G, Pain L, Challet E, Touitou Y. General anesthetics
effects on circadian temporal structure: an update. Chronobiol Int
2008; 25: 835-50.

2. Mukai M, Uchimura N, Hirano T, Ohshima H, Ohshima M,
Nakamura J. Circadian rhythms of hormone concentrations in
alcohol withdrawal. Psychiatry Clin Neurosci 1998; 52: 238-40.

3. Shigeta H, Yasui A, Nimura Y, et al. Postoperative delirium and
melatonin levels in elderly patients. Am J Surg 2001; 182: 449-54.

4. Miyazaki T, Kuwano H, Kato H, et al. Correlation between serum
melatonin circadian rhythm and intensive care unit psychosis after
thoracic esophagectomy. Surgery 2003; 133: 662-8.

5. Balan S, Leibovitz A, Zila SO, et al. The relation between the
clinical subtypes of delirium and the urinary level of 6-SMT.
J Neuropsychiatry Clin Neurosci 2003; 15: 363-6.

6. Hanania M, Kitain E. Melatonin for treatment and prevention of
postoperative delirium. Anesth Analg 2002; 94: 338-9.

7. Ibrahim MG, Bellomo R, Hart GK, et al. A double-blind placebo-
controlled randomised pilot study of nocturnal melatonin in
tracheostomised patients. Crit Care Resusc 2006; 8: 187-91.

@ Springer



	Melatonin and postoperative delirium: a possible link?
	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


