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A case report of Charcot arthropathy caused by
syringomyelia and Chiari malformation
complicated with scoliosis
Heming Liu1,2, Yulu Wang2, Zenghua Yang2 and Kunzheng Wang1*
Abstract

Background: Although Charcot arthropathy, also known as neuropathic arthropathy, of which early diagnosis and
treatment is extremely difficult, associated with other cause factor has been widely described, Charcot arthropathy
caused by syringomyelia and Chiari malformation complicated with scoliosis has never been described in the
literature.

Case presentation: A 44-year-old male was hospitalized for diagnosis and treatment due to complaining the
progressively swelling and limitation of motion in his left shoulder joint for 1 year. The patient has no significant
past medical history except for scoliosis 8 years prior to his presentation to our clinic; He denied any constitutional
symptoms, trauma, or pain in the upper extremities at this time of presentation. Based on history, physical and
auxiliary examination, following diagnoses were made: Charcot arthropathy of the left shoulder, syringomyelia,
Chiari malformation and scoliosis.

Conclusion: Once Charcot arthritis was found, it was mostly in advanced stage and very difficult to treat. So we
recommended that if patient suffering from scoliosis visited in clinic, further examination such as magnetic
resonance imaging (MRI) and regular follow-up should be carried out, and early-stage of this devastating disease
caused by syringomyelia and Chiari malformation may be diagnosed easily.
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Background
Charcot arthropathy, also called neuropathic arthropa-
thy, was first described by Jean-Martin Charcot in 1868
[1]. The etiological factor of Charcot arthropathy in-
cluded tabes dorsalis, syringomyelia, traumatic spinal
cord injury, leprosies, congenital pain insensitivity, dia-
betes mellitus, chronic alcoholic intoxication, and so on.
Although Charcot arthropathy associated with other cause
factor has been widely described, there were a limited
number of case reports describing Charcot arthropathy
caused by syringomyelia and Chiari malformation com-
plicated with scoliosis. Thus, we described a patient of
this case in this report.
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Case presentation
A 44-year-old male was hospitalized for diagnosis and
treatment due to complaining the progressively swelling
and limitation of motion in his left shoulder joint for
1 year. Physical examination: the lower thoracic spine
presence of scoliosis; the left shoulder apparently swol-
len, and its motion limited. Moreover, a healed scar by
burn was found on the left shoulder of the patient. Both
superficial and deep sensations in his left extremities
were decreased, and ankle and knee jerks were normal.
Pathologic reflex such as Babinski sign was absent.
Anteroposterior plain radiograph of the vertebrate

column showed that the right lateral curvature of the
lower thoracic vertebra was scoliosis. Anteroposterior
plain radiograph of the left shoulder revealed an ab-
sence of the humeral head because of resorption, soft-
tissue swelling, and sporadic calcification shadow near
the joint (Figure 1). The same signs were present in the
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Figure 1 X-ray of this case. The surface of articulation of humerus
was conspicuous rough, the head of humerus was disappeared
completely (a), vertebrate column showed that the right lateral
curvature of the lower thoracic vertebra (b).
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computed tomography (CT) scan of the vertebrate col-
umn and left shoulder joint (Figure 2).
A laboratory examinations as well as MRI were ordered.

The erythrocyte sedimentation rate was 5 mm/h, the C-
reactive protein was 57.6 mg/L, and the leukocyte count
was 8.9 × 10^9/L. And acid phosphatase and alkaline
phosphatase were normal. The MRI showed a significant
cerebellar tonsillar hernia, and the distance of the inferior
margin between amygdala cerebelli and foramen magnum
was 5 cm. Syringomyelia from C1 to T4 was evidenced
Figure 2 CT of this case. The right lateral curvature of the lower thoracic
of the surrounding of this joint (b, c and d).
and the signal of the fluid in cavity was identical with cere-
brospinal fluid (Figure 3). Clinical diagnoses were Charcot
arthropathy of the left shoulder, syringomyelia, Chiari
malformation and scoliosis.

Discussion
Chiari malformation was also known as a group of con-
genital malformations involving the brainstem, cerebel-
lum, upper spinal cord, and surrounding bony structures.
Type I is the most common, and characterized by hernia-
tion of the cerebellar tonsils through the foramen mag-
num into the cervical spinal canal. The pathogenesis of
Chiari malformation associated with syringomyelia was
still a subject of much debate. As follows: (1) The theory
of fluid mechanics [2]; (2) The theory of separated pres-
sure of intracranial and spinal canal [3]; (3) The theory
of the infiltration of cerebrospinal fluid in parenchyma of
spinal cord [4]. Some authors think that the mechanism of
Chiari malformation and syringomyelia induced scoliosis
may be: syringomyelia damage spinal cord anterior horn
and pyramidal tract, caused unbalance of paraspinal
muscle, which led to scoliosis [5].
Charcot arthropathy was characterized by the gradual

destruction of the affected joint or joints, in patients most
with neurosensory loss. Charcot arthropathy is usually
seen in weight-bearing joints such as ankle, knee, and hip,
while the localization of involved joint changes according
to the underlying neurological pathology [6]. Charcot
arthropathy occurred most commonly in patients with
vertebra (a), broken humeral head and sporadic calcification shadow



Figure 3 MRI of this case. A significant cerebellar tonsillar hernia (a), Syringomyelia from C1 to T4 (b), disappearance of humeral head and
swollen soft tissue of the surrounding of the joint (c and d).
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diabetic neuropathies, and the incidence of diabetic
Charcot arthropathy has been reported to range from
0.1% to 5.0% [7]. This destruction happened mostly in
foot and ankle [6]. Secondly, Charcot arthropathy can
be developed in patients with syringomyelia, and then
the shoulder and elbow are the most frequently involved
joints in syringomyelia [6]. Charcot arthropathy second-
ary to syringomyelia mostly involved single joint and in-
volvement of multiple joint is rare [8,9]. Furthermore,
the joints mostly involved are the hip and knee in tabes
dorsalis [6]; spine in tertiary syphilis, post–spinal cord
injury [10], and congenital insensitivity to pain [11]; and
tarsometatarsal and subtalar joint in chronic alcohol
abuse [12].
The pathogenesis of neuroarthropathy was in debate.

Many theories have been proposed to explain the etiology
of Charcot arthropathy, including (1) osteopenia owing to
increased volume of blood flow associated with autonomic
neuropathy; (2) bone failure because of abnormal stress on
the bones and joints related to muscle imbalances result-
ing from sensorimotor neuropathy; (3) joint subluxation
due to ligamentous stretching associated with joint effu-
sion; and (4) the loss of protective mechanism in body due
to sensory disturbance caused by neuropathy [13,14].
The patient with no significant medical history in the

past, except for scoliosis 8 years prior to his presentation
to our clinic, visited to our hospital because of complain-
ing the painless swelling and limitation of motion in his
joint. He denied any constitutional symptoms, trauma, or
pain in the upper extremities at this time of presentation.
Then radiographic surveys of the joint were done and the
severe destruction in his left shoulder was found. MRI was
done and we found that he had syringomyelia complicat-
ing with Chiari malformation, which was supposed to be
the cause of destruction in his joint.
Once Charcot arthropathy was found, it was mostly in

advanced stage and hard for treatment. Although satis-
factory middle and long-term results are described in
recent reports [15,16], the results of total replacement
arthroplasty for the Charcot joints have been disap-
pointing. It is often difficult to distinguish early-stage
Charcot arthropathy from other disorders, because no
characteristic clinical, radiographic or laboratory finding
can confirm the diagnosis of this disease in early stage.
As was the case in our report, in his initial visit 8 years
ago, there was no examination except for plain X-ray,
and the patient had no follow-up visits until 8 years
after the initial visit. If MRI had been performed, syr-
ingomyelia complicating with Chiari malformation, which
was the cause of Charcot arthropathy, would been evi-
denced. Thus, early diagnosis of Charcot arthropathy
would be possibly evidenced. Therefore, we offer this
observational case in the hope of sharing some of our
experiences with this relatively rare disease, and we
recommended that if patient suffering from scoliosis
visited in clinic, further examination such as MRI and
regular follow-up should be carried out. And early-
stage of this devastating disease caused by syringomye-
lia and Chiari malformation may be diagnosed easily.
Perhaps in the future, some of our findings can be used
to generate hypotheses for upcoming cohort studies
and randomized controlled trials.
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Conclusion
If patient suffering from scoliosis visited in clinic, further
examination such as MRI and regular follow-up should be
carried out, and early-stage of Charcot arthritis caused by
syringomyelia and Chiari malformation may be diagnosed
easily.

Consent
Written informed consent was obtained from the patient
for publication of this Case Report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor-in-Chief of this journal.

Abbreviations
MRI: Magnetic resonance imaging; CT: Computed tomography.

Competing interests
The authors declare that they have no competing interests. No financial
support has been received.

Authors’ contributions
LH: case study, research, and writing of the manuscript. WY, YZ, WK:
supervision and review of the manuscript. All authors read and approved the
final manuscript.

Acknowledgements
No funds were received in support of this study.

Author details
1Orthopedic Surgery of the 2nd Affiliated Hospital of Medical institute of
Xi’an Jiaotong University, Xi’an, Shannxi Province, China. 2No.3 Orthopedic
Surgery of the 1st Affiliated Hospital of Baotou Medical College, Baotou,
Inner Mongolia Province, China.

Received: 20 March 2013 Accepted: 16 April 2014
Published: 2 May 2014

References
1. Hoche G, Sanders LJ: On some arthropathies apparently related to a

lesion of the brain or spinal cord, by Dr J.-M. Charcot. January 1868.
J Am Podiatr Med Assoc 1992, 82:403–411.

2. Brugieres P, Idy-Peretti I, Iffenecker C, Parker F, Jolivet O, Hurth M, Gaston A,
Bittoun J: CSF flow measurement in syringomyelia. AJNR Am J Neuroradiol
2000, 21:1785–1792.

3. Williams B: The distending force in the production of communicating
syringomyelia. Lancet 1970, 2:41–42.

4. Oldfield EH, Muraszko K, Shawker TH, Patronas NJ: Pathophysiology of
syringomyelia associated with Chiari I malformation of the cerebellar
tonsils. Implications for diagnosis and treatment. J Neurosurg 1994,
80:3–15.

5. Eule JM, Erickson MA, O'Brien MF, Handler M: Chiari I malformation
associated with syringomyelia and scoliosis: a twenty-year review of
surgical and nonsurgical treatment in a pediatric population. Spine (Phila
Pa 1976) 2002, 27:1451–1455.

6. Johnson JT: Neuropathic fractures and joint injuries. Pathogenesis and
rationale of prevention and treatment. J Bone Joint Surg Am 1967,
49:1–30.

7. Brodsky JW, Rouse AM: Exostectomy for symptomatic bony prominences
in diabetic charcot feet. Clin Orthop Relat Res 1993, 296:21–26.

8. Nacir B, Arslan Cebeci S, Cetinkaya E, Karagoz A, Erdem HR: Neuropathic
arthropathy progressing with multiple joint involvement in the upper
extremity due to syringomyelia and type I Arnold-Chiari malformation.
Rheumatol Int 2010, 30:979–983.

9. Yanik B, Tuncer S, Seckin B: Neuropathic arthropathy caused by Arnold-
Chiari malformation with syringomyelia. Rheumatol Int 2004, 24:238–241.

10. Vialle R, Mary P, Tassin JL, Parker F, Guillaumat M: Charcot's disease of the
spine: diagnosis and treatment. Spine (Phila Pa 1976) 2005, 30:E315–E322.
11. Cassidy RC, Shaffer WO: Charcot arthropathy because of congenital
insensitivity to pain in an adult. Spine J 2008, 8:691–695.

12. Shibuya N, La Fontaine J, Frania SJ: Alcohol-induced neuroarthropathy in
the foot: a case series and review of literature. J Foot Ankle Surg 2008,
47:118–124.

13. Edmonds ME, Clarke MB, Newton S, Barrett J, Watkins PJ: Increased uptake
of bone radiopharmaceutical in diabetic neuropathy. Q J Med 1985,
57:843–855.

14. Katz I, Rabinowite JG, Dziadiw R: Early anges in Charcot's joints. Am J
Roentgenol Radium Ther Nucl Med 1961, 86:965–974.

15. Crowther MA, Bell SN: Neuropathic shoulder in syringomyelia treated
with resurfacing arthroplasty of humeral head and soft-tissue lining of
glenoid: a case report. J Shoulder Elbow Surg 2007, 16:e38–e40.

16. Rapala K, Obrebski M: Charcot's arthropathy of the hip joints: a late
manifestation of tabes dorsalis successfully treated by total joint
arthroplasty. report of 2 cases. J Arthroplasty 2007, 22:771–774.

doi:10.1186/1756-0500-7-277
Cite this article as: Liu et al.: A case report of Charcot arthropathy
caused by syringomyelia and Chiari malformation complicated with
scoliosis. BMC Research Notes 2014 7:277.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion
	Conclusion
	Consent
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


