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Pediatric limp is a relatively common condition in primary care and can be

challenging to diagnose and manage. Common causes of painful pediatric

limp include transient synovitis, septic arthritis, osteomyelitis, and trauma.

The authors present the case of an 11-year-old girl with a painful limp and

anterior ankle pain of unclear origin. Osteopathic structural examination

revealed a somatic dysfunction known as continuum distortion, 1 of 6 fascial

alterations identified in the fascial distortion model. Myofascial release was

applied, providing rapid, complete resolution of symptoms. This case demon-

strates that osteopathic physicians may consider the fascial distortion model

framework when identifying causes of pain in patients.
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T
he incidence of limping in children is 1.5 to 3.6 cases per 1000 children, with

some variation between countries.1 A European study2 reported that acute

onset of limp in a child accounts for approximately 4% of all emergency depart-

ment visits. To differentiate the cause of a painful limp, the age of the child and severity

of pain caused by the limp should be considered, as well as physical examination findings

and the results of imaging and laboratory tests, including complete blood cell count,

erythrocyte sedimentation rate, blood culture, and urinalysis.3

These means of conventional evaluation do not always yield a clear diagnosis or

treatment plan. In these cases, a fascial dysfunction should be considered. The body’s

fascial network is extensive, and alterations in the tissue are among the many potential

somatic dysfunctions that could contribute to a painful limp in a child.4 Osteopathic

manipulative medicine is aimed at improving the body’s physiologic and homeostatic

processes inhibited by somatic dysfunction, and it can be useful in the evaluation of

a patient with a limp.5 One approach includes considering the fascial distortion model

(FDM), a biomechanical framework through which fascial change can be understood,

and its 6 principal types of fascial distortions.4,6 Each dysfunction can be managed

with a myofascial release technique. The FDM can help to evaluate the type of

fascial dysfunction present, directing the physician to the specific osteopathic manipu-

lative treatment (OMT) technique to use. Although these myofascial techniques have

been described,4,6,7 to our knowledge, the benefits of their clinical use have not. In

the following case, we present the clinical use of the FDM in a child with a painful

limp.
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Report of Case
An 11-year-old athlete participating in volleyball and

synchronized swimming presented to her primary care

physician in September 2013 with atraumatic left

ankle pain and a limp for the past 2 weeks. Physical

examination showed bilateral hypermobility of both

ankles, full range of motion, normal strength, and ten-

derness over the left anterior and lateral ankle joint

line. A radiograph taken 5 months previously, during

evaluation of an inversion ankle injury, did not show

bony abnormalities. Patient self-management included

at-home exercise, stretches, and ankle bracing during

physical education, at the instruction of her primary

care physician. The patient was referred to a physical

therapist for evaluation and treatment of suspected

chronic joint instability due to ligamentous laxity. She

underwent iontophoresis during physical therapy.

Five months later, in February 2014, she returned to

her primary care physician because her ankle pain and

limp had worsened. She had completed her physical

therapy and was still wearing the brace during physical

education and other high-intensity activities, such as

playing volleyball. She reported anterior ankle pain

with dorsiflexion. A magnetic resonance image

showed no bony, muscular, or ligamentous abnormal-

ity. She was given a walking immobilization boot to

wear when participating in weight-bearing activities

and it was recommended that she undergo an osteo-

pathic evaluation. She was also referred to a sports

medicine physician, whom she saw in April 2014.

Two weeks after seeing the sports medicine phys-

ician, at the patient’s first OMT session in April 2014,

the patient reported that her ankle felt comfortable

when she was wearing the immobilization boot, but

she had severe pain when she was not. Her parent pro-

vided a more detailed medical history, which revealed

that the patient had recurrent ankle injuries and ankle

pain with acute sprains for the past 7 years.

Osteopathic structural examination findings revealed

some cranial and pelvic/sacral dysfunction as well as

ankle hypermobility and a left posterior fibular head.

Cranial, soft tissue, muscle energy, myofascial release,

and facilitated positional release techniques were

applied, and the patient reported a slight decrease in

pain after the session. Two weeks later, at the sports

medicine clinic, the patient reported that the pain had

decreased, but she was still sore at the end of the day,

so she was given crutches to use at all times.

At the second OMT session, in May 2014, the

patient was still wearing the immobilization boot and

using crutches for all weight-bearing activities. She

identified a discrete area of pain along her anterolateral

tibial-talar joint line. An osteopathic structural examin-

ation was performed, and the findings revealed

increased atrophy of her lower leg muscles compared

with the contralateral limb. The physician conducted

the examination with attention to the possibility of a

continuum distortion. Two were located on the anterior

talofibular ligament, and a FDM myofascial release

technique was applied. The patient reported immediate

resolution of pain and was able to bear weight without

difficulty. She still limped, but it appeared to be

caused by weakness rather than pain. The patient was

advised to discontinue wearing the immobilization

boot and using the crutches and to only wear the ankle

brace for activities other than walking. One week later,

at a follow-up appointment with the OMT provider,

the patient reported a mild gastrocnemius ache, no

ankle pain, and resolution of limp. She continued to

wear the brace during vigorous activities.

In August 2014 the patient reported to her primary

care physician that her pain had resolved. She was

approved to participate in volleyball with the use of

the ankle brace. In July 2015 the patient continued to

be without pain and was regularly participating in

desired activities, including volleyball and synchro-

nized swimming. She continued to wear an ankle

brace for sports because of her perceived instability.
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Discussion
The most common diagnosis of a painful limp in chil-

dren is transient synovitis, followed by septic arthritis,

osteomyelitis, and trauma.3 Among children aged 1 to

3 years presenting with a painful limp, intervertebral

discitis should be considered.3,8 For children aged 3 to

10 years, Legg-Calve-Perthes disease or rheumatologic

disorders, such as juvenile rheumatoid arthritis, should

be considered. For children aged 11 years or older, a

painful limp may be a symptom of slipped capital

femoral epiphysis.3,8,9 Depending on the underlying

cause, management of a limp can include splinting,

analgesics, glucocorticoids, antibiotics, or surgical

intervention.3 If conventional evaluation does not yield

a clear diagnosis or management plan, a fascial disorder

should be considered.

The FDM comprises 6 possible fascial dysfunctions:

triggerbands, herniated triggerpoints, continuum distor-

tions, folding distortions, cylinder distortions, and tec-

tonic fixations.4,6,10 The model is supported by the

American Fascial Distortion Model Association, used

by osteopathic physicians, and taught in some osteo-

pathic medical schools, residency programs, and con-

tinuing medical education activities. However, little

research has been published regarding the FDM.

Although some studies7,11 have reported effective use

of OMT to manage chronic pain, to our knowledge,

this is the first reported case demonstrating the use of

the FDM to help diagnose and manage, through the

use of myofascial release technique, a painful limp in

a child.

Continuum distortion is best described as an alteration

of the transition zone between tissues theorized to be in a

constant state of physiologic flux presenting at the origin

or insertion of ligaments or tendons and corresponding

bone (Figure). Continuum distortions, which are

thought to appear after trauma, can resolve over time or

be present chronically after initial injury.4,6,7,10

A sprained ankle is one of the most common causes of

continuum distortions.4,6,10 The dysfunctional shifting

of osseous or cartilaginous components leads to pain,

as well as a less compliant and possibly shortened

ligament or tendon.4,6 Management of continuum

disorders is similar to that of other myofascial dysfunc-

tions, focusing on correcting fascial alterations, and

techniques can be either direct or indirect.5 Using

one’s thumb tip to direct the osseous components in

the transition zone back toward the bone, the physician

needs to apply significant force to effect change.

Therefore, this technique can be more painful than

other myofascial techniques. The technique requires 1

to 5 seconds, and, if completed correctly, the tissue

Figure.
An artist’s rendering of a normal continuum (left) compared with a shifted continuum (right), in which an alteration between
tissues has occurred.
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should return to its preinjured state. Potential adverse

effects include pain during the technique, erythema,

and bruising due to the pressure required.4,6

In the present case, the prolonged duration of symp-

toms, lack of improvement with physical therapy, and

rapid resolution after OMT sessions suggest that myo-

fascial release was helpful in resolving the patient’s

symptoms. Further studies are needed to explore the

nature of continuum distortions in the FDM and the

mechanism of action and clinical utility of myofascial

release in this context. Basic science assessment of con-

tinuum distortions and management options, including

ultrasonography and objective functional assessment,

would be appropriate.

Conclusion
This case suggests that use of the FDM to detect con-

tinuum distortions and the use of myofascial release to

correct the distortion can be beneficial in cases in

which conventional evaluation does not reveal the

underlying cause of the limp. The release can be per-

formed rapidly in the outpatient setting and requires

minimal after-care.

References

1. Perry DC, Bruce C. Evaluating the child who presents with an acute

limp. BMJ. 2010;341:c4250. doi:10.1136/bmj.c4250

2. Singer JI. The cause of gait disturbance in 425 pediatric patients.

Pediatr Emerg Care. 1985;1(1):7-10.

3. Naranje S, Kelly DM, Sawyer JR. A systematic approach to the

evaluation of a limping child. Am Fam Physician. 2015;92(10):

908-916.

4. Typaldos S. Clinical and Theoretical Application of the Fascial

Distortion Model Within the Practice of Medicine and Surgery. 4th ed.

Brewer, ME: Orthopathic Global Health Pubns; 2002:4,9,

13-18,31-36.

5. Chila A, executive ed. Foundations of Osteopathic Medicine. 3rd ed.

Philadelphia, PA: Lippincott Williams 2011:710-712,1106.

6. Typaldos S. Continuum technique. Am Acad Osteopath J.

1995;5(2):15-19.

7. Eisenhart AW, Gaeta TJ, Yens, DP. Osteopathic manipulative

treatment in the emergency department for patients with acute ankle

injuries. J Am Osteopath Assoc. 2003;103(9):417-421.

8. Hill D, Whiteside J. Limp in children: differentiating benign from dire

causes. J Fam Pract. 2011;60(4):193-197.

9. Behrman R, Kliegman R, eds. Nelson Essentials of Pediatrics. 3rd ed.

Philadelphia, PA: W.B. Saunders Co; 1998:747-749.

10. Typaldos S. Introducing the fascial distortion model. Am Acad

Osteopath J. 1994;4(2):14-18,30-36.

11. Schulze C, Finze S, Bader R, Lison A. Treatment of medial tibial stress

syndrome according to fascial distortion model: a prospective case

control study. Sci World J. 2014;2014:790626. doi:10.1155/2014

/790626

© 2017 American Osteopathic Association

CASE REPORT

402 The Journal of the American Osteopathic Association June 2017 | Vol 117 | No. 6

Downloaded from https://jaoa.org by guest on 04/18/2019


	Use of the Fascial Distortion Model to Evaluate a Limp in a Child
	Abstract
	Report of Case
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


