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Abstract Prader—Willi syndrome (PWS) is a rare disor-
der of chromosome abnormalities in which the paternal
genes in chromosome 15 are lacking. The clinical course is
characterized by hypotonia, hyperphagia, and morbid
obesity. Both general and regional anesthesia in these
patients is difficult due to morbid obesity and hypotonia.
We report our anesthetic management in a patient with
PWS with a body mass index (BMI) of 29.43 kg/m* who
underwent orchiopexy and hypospadias repair. The clinical
course of the patient was uneventful during the procedure
and postoperative period. However, arrangements with a
pediatric intensive care setting for the postoperative period
are recommended for patients with PWS undergoing
surgery.
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Introduction

Prader—Willi syndrome (PWS) is a rare (1:15,000) and
multisystem genetic disorder caused by the lack of expres-
sion of paternal genes in chromosome 15q11-13 [1, 2]. In
early childhood, PWS is characterized by hypotonia,
hyperphagia, and morbid obesity. After childhood, learning
disabilities, mental retardation, behavioral problems, and
seizure may occur [3]. Anesthesia management of these
patients is challenging due to airway problems related to
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hypotonia and obesity, postoperative respiratory failure,
temperature control, and intravenous line placement diffi-
culty. We present our anesthetic experience with a
16-month-old patient with genetically proven PWS under-
going orchiopexy and hypospadias repair.

Case report

A 16-month-old boy with PWS and a body weight of 17 kg
and height of 76 cm [body mass index (BMI) 29.43 kg/m?]
was scheduled for a bilateral orchiopexy and hypospadias
repair. His medical history revealed no surgeries or anes-
thesia. In the preanesthesia visit, physical investigation
revealed an anticipated difficult airway (obesity, known
pharyngeal hypotonia and narrowness), and adequate
preparations were made for airway management prior to
anesthesia. Standards for basic anesthesia monitoring
consisting of electrocardiography, pulse oximetry, and
noninvasive blood pressure in the operating room. Body
temperature was monitored with a nasopharyngeal probe.
Difficulty in intravenous line placement was predicted, and
therefore, the line was initiated in the ward prior to the
procedure. General anesthesia was induced with sevoflu-
rane 8% in 100% oxygen via facemask and was deepened
with intravenously administered ketamine 0.5 mg/kg, pro-
pofol 3 mg/kg, and remifentanil 0.5 pg/kg boluses. The
trachea was intubated uneventfully at the first attempt with
a 3.5-mm endotracheal cuffed tube without the use of a
muscle relaxant. Methylprednisolone 2 mg/kg was given
intravenously to prevent laryngeal edema and broncho-
spasm, and fentanyl 1 pg/kg was given intravenously for
postoperative pain management. Anesthesia was main-
tained with sevoflurane in oxygen and air mixture. The
patient’s vital signs and body temperature remained stable
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during the surgery, which was uneventful. The endotra-
cheal tube was removed once the patient regained sponta-
neous respiration and was fully awake. After extubation,
the patient was arousable (crying) with painful stimulation,
and oxygen saturation remained 100%. The patient was
then transferred to the pediatric intensive care unit (ICU)
for close monitoring. He was discharged to the ward the
day after, with no respiratory events.

Discussion

The combination of hypotonia, developmental delay,
hypogonadism, and obesity was first described by Prader,
Labhart, and Willi in 1956 as Prader—Willi syndrome [4]. It
is known that PWS results from the absence of paternal
genes on chromosome 15q11-13. The classic presentation
is biphasic, with an infantile hypotonic phase followed by a
childhood obese phase. According to the literature related
to anesthesia management of patients with PWS, both
general and regional anesthesia is challenging. Difficult
airway is frequently accompanied with general anesthesia.
Also, difficult intravenous line placement, disturbance in
thermoregulation, and metabolic problems are common.
Few cases related to anesthesia management for patients
with PWS are reported in the literature. Tseng et al.
reported two cases of PWS and noted the importance of
preoperative patient evaluation. They emphasized the
importance of obstructive sleep apnea (OSA) as a com-
plication and recommended postoperative intensive care
for such patients [5]. Milliken and Weintraub [6] reported a
case of 10-year-old boy who developed severe cardiac
arrhythmias during a bilateral orchiopexy procedure. In our
case, cardiac thythm and hemodynamic parameters were
stable throughout the surgery and during postoperative
care. The patient remained in the pediatric ICU for close
monitoring to avoid OSA periods after surgery and was
discharged uneventfully. Dearlove et al. [7] reviewed a
case series of PWS patients and reported that body weight
was the determinant and sole factor for anesthesia-related
difficulties. In the case presented by Mayhew and Taylor
[8], difficult intubation and malignant hyperthermia
developed during and orchiopexy procedure and the oper-
ation was delayed. The surgery was then performed with-
out any problems on the second attempt. Tseng et al. [5]
reported intermittent bronchospasm, stridor, desaturation,
and reintubation of a patient during a tonsillectomy
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procedure. In our case, intraoperative and postoperative
airway management was uneventful, and the patient was
extubated in the operating room without delay. Respiratory
problems are vital during and after the operation. Respi-
ratory arrest secondary to hypotonia and hypoventilation is
a major cause of mortality in PWS patients. To prevent this
complication, special care must be taken during the pre-
operative evaluation related to the respiratory system.
Regional anesthesia techniques may be an alternative to
general anesthesia in order to prevent respiratory compli-
cations. However, difficulty defining landmarks for regio-
nal anesthesia due to obesity is another concern.

Several manifestations of PWS in different organ sys-
tems have been defined. Of primary concern is obesity
leading to difficult airway management and respiratory
failure. Rarely cardiac involvement is present. Thermo-
regulation imbalance, metabolic disorders, and mental
retardation should be considered during the perioperative
and early postoperative periods. Therefore, detailed pre-
operative evaluation, adequate preparation, and special
postoperative follow up are recommended for PWS
patients undergoing surgery.

References

1. Goldstone AP, Holland AJ, Hauffa BP, Hokken-Koelega AC,
Tauber M, Speakers contributors at the Second Expert Meeting of
the Comprehensive Care of Patients with PWS. Recommendations
for the diagnosis and management of Prader—Willi syndrome.
J Clin Endocrinol Metab. 2008;93:4183-97.

2. Kim SE, Jin DK, Cho SS, Kim JH, Hong SD, Paik KH, Oh YJ,
Kim AH, Kwon EK, Choe YH. Regional cerebral glucose
metabolic abnormality in Prader—Willi syndrome: a 18F-FDG
PET study under sedation. J Nucl Med. 2006;47:1088-92.

3. Rinaldi S, Rizzo L, Di Filippo A, Secchi S, Paternoster G, La Torre
MS, Pascente C, Stanzani MR. Monopharmacologic general
anaesthesia with sevoflurane in paediatric patient with Prader—
Willi syndrome. Minerva Anestesiol. 2002;68:783-90.

4. Mackenzie JW. Anaesthesia and the Prader—Willi syndrome. J R
Soc Med. 1991;84:239.

5. Tseng CH, Chen C, Wong CH, Wong SY, Wong KM. Anesthesia
for pediatric patients with Prader—Willi syndrome: report of two
cases. Chang Gung Med J. 2003;26:453-7.

6. Milliken RA, Weintraub DM. Cardiac abnormalities during
anesthesia in a child with Prader—Willi syndrome. Anesthesiology.
1975;43:590-2.

7. Dearlove OR, Dobson A, Super M. Anaesthesia and Prader—Willi
syndrome. Paediatr Anaesth. 1998;8:267-71.

8. Mayhew JF, Taylor BT. Anaesthetic considerations in Prader—
Willi syndrome. Can Anaesth Soc J. 1983;5:565-6.



	Anesthesia for a 16-month-old patient with Prader--Willi syndrome
	Abstract
	Introduction
	Case report
	Discussion
	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


