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SPONDYLOLYSIS 
 
SPONDYLOLYSIS (“vertebral loosening”) - bony cleft in pars interarticularis (segment between 
superior and inferior articular processes, near junction of pedicle with lamina). 
 usually bilateral. 
 most frequently in L5 (occasionally, L4); rarely in cervical spine (C2), usually in association with 

spina bifida occulta at same level. 
 relatively common (PREVALENCE ≈ 7%); frequent in young patients! (50% of chronic back pain in 

adolescents) 
 vertebral body, pedicles, and superior articular facets may slip anteriorly and leave posterior 

elements behind – spondylolytic spondylolisthesis. 
 

Lumbosacral junction: 
A. Anterior translation of L5 on S1 (spondylolisthesis). 
B. Defect in pars interarticularis (spondylolysis). 

 

ETIOLOGY 

1) repeated minor injuries (fatigue fracture) – esp. in sports which require spine hyperextension 
(such as gymnastics!). 

2) single injury 
3) congenitally failed fusion of posterior arch ossification centers (rare)  

 often associated with other defects: absent pedicles, absent superior articular facet, 
hypoplastic laminae with spinous process deviation, hypertrophy of contralateral pedicle. 

 

CLINICAL FEATURES 

- back pain not associated with neurological symptoms (unless severe subluxation is present). 
 
““SSttoorrkk  tteesstt”” – ask adolescent to stand on one leg and hyperextend back; reproduction of 
pain is suggestive of spondylolysis: 

 
Source of picture: Edward J. Shahady “Primary Care of Musculoskeletal Problems in 
the Outpatient Setting” (2006); Springer; ISBN-13: 978-0387306469 >> 

 

DIAGNOSIS 

1) axial CT with sagittal reformatted images - best single test! 
2) plain X-ray (oblique* projection!) - irregular lucency** traversing pars interarticularis in 

oblique or horizontal fashion. 
*chronic defect often has thick, sclerotic borders with reactive hypertrophic bone 

(hypertrophic pseudarthrosis) - because of bony superimposition, AP and lateral 
views may not reveal defect! 

**described as lucency across "neck of Scottie dog" (referring to appearance of 
posterior elements in oblique projection). 

 
L5 spondylolysis: A) normal L4-5 facet joints. 

B) slice 8 mm inferior - bulky, irregular, bony mass posterolaterally (mimics degenerated facet joint) 

 
 

http://www.amazon.com/gp/product/0387306463
http://www.amazon.com/gp/product/0387306463
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L5 spondylolytic spondylolisthesis: 
A) gap in bony isthmus (pars interarticularis) between superior and inferior articular processes; grade 2 spondylolisthesis. 
B) note hypointense borders on both sides of gap in pars interarticularis (arrows), indicating chronic spondylolysis; L5-S1 

foramen is stenotic. 

 
 
L5 spondylolytic spondylolisthesis (grade 3) and disc degeneration in 18-year-old gymnast (T2-MRI): central canal 
stenosis at L5-S1 level; compare normally hydrated upper lumbar discs with involved level and with sub-end-plate marrow 
edema (arrowheads): 

 
 
 

TREATMENT 

- relative rest from hyperextension, nonrigid brace, oral pain medications. 
 if spondylolisthesis slips to grades III and IV, pain does not respond to conservative measures, or 

neurological symptoms appear → orthopedic / neurosurgical consultation. 
 
 
 
 

SPONDYLOLISTHESIS 

SSPPOONNDDYYLLOOLLIISSTTHHEESSIISS - displacement (slippage) of vertebra with respect to subjacent vertebra: 
a) in anterior direction (anterolisthesis) – most commonly! 
b) in posterior direction (retrolisthesis) – at level above lumbar anterolisthesis. 

 
 most often L5 on S1 (occasionally L4 on L5). 
 MEYERDING'S classification - degree of lumbar spondylolisthesis – in lateral X-ray superior 

surface of sacrum is divided into four equal parts: 

 
 

ETIOLOGY 

1. Degenerative - degenerative changes of facet joints and intervertebral disc. 
additional cause in neck – inflammatory softening of transverse ligament of atlas (e.g. RA). 

 posterior elements are intact – subluxation degree is low (I or II). 
 women : men = 6 : 1. 
 patients > 40 yrs. 

2. Spondylolytic (s. isthmic) – spondylolisthesis (most commonly in C6) can be of high degree. 
 patients – young adults. 

3. Iatrogenic (e.g. post-laminectomy) 

4. Traumatic – with fractures in structures other than pars interarticularis (e.g. posterior vertebral 
arch fracture, odontoid fracture); dislocation occurs gradually. 

5. Congenital (s. dysplastic) - rare (strong hereditary component) - caused by thin, elongated pars 
interarticularis. 
 patients – children. 

 

CLINICAL FEATURES 

May be asymptomatic! 

 pain & tenderness in low back. 
 "step" on deep palpation of posterior elements. 
 trunk may be shortened and abdomen protuberant. 
 radiculopathy may develop (70% sciatica, 30% neurogenic claudication). 
 in severe degrees of spondylolisthesis, cauda equina syndrome may occur. 
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Degenerative spondylolisthesis (T1-MRI) - anterior slip of L4 on L5 and degeneration in posterior joints at this level: 

 
 
Degenerative spondylolisthesis L4-L5: 

 
 
 

TREATMENT 

Indications for therapy: pain, 3-4 degree, neurologic symptoms. 
Decompression → : 

a) posterior interbody fusion 
b) lateral (intertransverse process) fusion – risk of progressive deformity during early post-

operative period (H: return to bed rest for 6-8 weeks). 
c) fixation with transpedicular screws in conjunction with segmental plates or rods; screws 

are used to draw vertebrae into alignment. 
 
Degenerative spondylolisthesis L4-L5 treated by distraction rods and fusion: 

 
 
 
 
 
 
 
BIBLIOGRAPHY for ch. “Spinal Disorders” → follow this LINK >> 
 
 
 

Viktor’s Notes℠ for the Neurosurgery Resident 
Please visit website at www.NeurosurgeryResident.net 

 

http://www.neurosurgeryresident.net/Spin.%20Spinal%20Disorders/Spin.%20Bibliography.pdf
http://www.neurosurgeryresident.net/Spin.%20Spinal%20Disorders/Spin.%20Bibliography.pdf
http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/
http://www.neurosurgeryresident.net/

	SPONDYLOLYSIS
	Etiology
	Clinical Features
	Diagnosis
	Treatment

	SPONDYLOLISTHESIS
	Etiology
	Clinical Features
	Treatment



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /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 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


