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Abstract A case of femoral neck fracture is reported after

electrical shock injury with 300 V direct current in a 41-year

old male. He had two small full thickness burns on his left

heel, probably the exit wounds. A fracture after electrical

shock due to musculoskeletal contractions is a very rare

condition. Surgeons caring for patients with electrical injury

should be aware of the possibility of skeletal injuries. Without

vigilance for these injuries, delay in diagnosis may occur.
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Introduction

Fractures after electrical injury are very rare. When they

occur, they are usually the result of a fall from a height. A

review of literature showed eight cases of bilateral femoral

neck fractures after electrical injury [1–5]. We report a case

of a 41-year old male with a femoral neck fracture on his

left side after he placed his hand on a plate with 300 V

direct current for several seconds. On his left heel there

were two small full thickness burns, probably the exit

wounds of the current. The electric current probably

affected only the left side of his body.

Clinical summary

This case report concerns a 41-year old male who was

working as an electrician. At his workplace, he accidentally

placed his left hand on an iron plate with 300 V direct

current. For several seconds he was ‘‘stuck’’ to the elec-

trical plate. After a few seconds, he fell backwards on his

buttocks, he did not lose consciousness. He then com-

plained of pain at his left hip, and he was not able to stand

or walk. At the emergency department, he was stable, with

a pulse of 70 and blood pressure of 130/85. There were two

small full thickness burns under his left heel (Fig. 1),

probably the exit of the electrical current. Roentgenograms

showed a femoral neck fracture on the left side (Figs. 2, 3).

A further cardiac analysis was normal, EKG was normal

and CK levels were slightly elevated. The femoral neck

fracture was treated the same day with a dynamic hip

screw. After 1 year, the patient had fully recovered, and

there were no signs of malunion or avascular necrosis.

Discussion

Fractures after electrical injury are very rare. They are

usually the result of a fall after electrical injury. Only a few

cases of fractures caused by violent muscle contractions

associated with electrical injury have been described. A

review of literature showed eight cases of bilateral femoral

neck fractures after electrical injury [1–5]. The reason that

our patient had a unilateral femoral neck fracture could be

that the current had an exit through the left heel, and that

the current therefore affected only the left side of his body.

We do not believe that the fracture was due to the fall on

his buttocks from standing height in this otherwise healthy

41-year old man, but that the fracture is a result of violent

muscle contractions.

Bone has the greatest electrical resistance of any tissue,

therefore it generates the greatest heat when conducting an

electric current. Additionally, fractures or dislocations can
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result from tetanic contractions. The threshold for damage

from direct current is about 50 V. Muscle contractions may

result from contact with a direct current of at least 20 mA

or an alternating current of 10 mA. Most skeletal injuries

are in the upper extremities, especially the shoulders.

Further injuries include fractures of the vertebral bodies,

scapular fractures, and femoral fractures [6].

Atkinson et al. [1] reported a delay of diagnosis in this

injury of up to 1 week, because there is no direct trauma to

the musculoskeletal system, the fractures being caused,

rather, by tetanic muscle contractions. The pain is thought

to be due most likely to deep muscle contractions. A

thorough, complete physical examination of the musculo-

skeletal system should therefore be performed in these

patients, with a high index of suspicion. X-ray studies are

often unnecessary in alert cooperative patients with no

significant tenderness, full active range of motion of the

joints, and good function. In the unconscious or

uncooperative patient, x-ray studies of the shoulders, spine,

and pelvis are warranted if these structures were in the path

of the electric current [7].

Furthermore, in young patients, complications after

femoral neck fractures are common. In this case we do not

yet have a long-term follow-up, but frequent checkups at

the outdoor clinic will be done because of these possible

complications.

Conclusion

We reported a case of a 41-year old male with a femoral

neck fracture after electrical injury caused by violent muscle

contractions. This is a very rare condition and has been

described only a few times in literature. A delay in diagnosis

is common, and therefore a thorough, complete physical

examination of the musculoskeletal system should be per-

formed in these patients, with a high index of suspicion.
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Fig. 2 Femoral neck fracture on the left side

Fig. 3 Femoral neck fracture on the left side

Fig. 1 Two small full thickness burns under the left heel

492 J. M. L. G. Gehlen, A. G. M. Hoofwijk



References

1. Atkinson RE, Kinnett G. Arnold WD Simultaneous fractures of

both femoral necks, review of the literature and report of two

cases. Clin Orthop. 1980;152:284–7.

2. Tompkins GS, Henderson RC, Peterson HD Bilateral simultaneous

fractures of the femoral neck: a case report. J. Trauma

1990;30(11):1415–6.

3. Slater RR Jr, Peterson HD. Bilateral femoral neck fractures after

electrical injury: a case report and literature review. J Burn Care

Rehabil. 1990;11(3):240–3.

4. Shaheen MA, Sabet NA. Bilateral simultaneous fracture of the

femoral neck following electrical shock. Injury. 1984;16(1):13–4.

5. Nyoni L, Saunders CR, Morar AB. Bilateral fracture of the femoral

neck as a direct result from electrocution shock. Centr Afr J Med.

1994;40(12):355–6.

6. Evans RH, Little K. Fracture due to shock from domestic

electricity supply. Injury. 1991;22(3):231–2.

7. Fish RM. Electrical injury, part II: specific injuries. J Emerg Med.

2000;18(1):27–34.

Femoral neck fracture after electrical shock injury 493


	Femoral neck fracture after electrical shock injury
	Abstract
	Introduction
	Clinical summary

	Discussion
	Conclusion
	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


