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ABSTRACT

Blount disease is a common childhood condition that

requires surgical correction. The conventional method of

osteotomy and acute correction is associated with risk of

neurovascular complications and occasionally displacement

of the intra operative alignment. This case report describes a

new technique that involves multiple longitudinal

osteotomies over the proximal tibia without loss of cortical

continuity between the proximal and distal tibia. It simulates

an incomplete (greenstick) fracture that allows plastic

deformation at the site of correction. This correction is more

stable, and can be expected to heal more rapidly than

conventional treatments. 

Blount disease is a developmental condition characterized by

disordered endochondral ossification of the medial area of

the proximal tibial physis resulting in multiplanar

deformities of the lower limb 1. Secondary to asymmetrical

growth with relative inhibition of the posteromedial portion

of the proximal tibial growth plate, a three-dimensional

deformity of the tibia with varus, procurvatum (apex

anterior), and internal rotation develops, along with possible

limb shortening in unilateral cases 2.

The management of Blount disease must be customized for

each patient on the basis of the patient’s age, severity of

deformity and the level of treatment facilities available.

Acute correction of angular and rotational deformity can be

accomplished with a proximal tibial osteotomy. However,

neurovascular complications and displacement of bony

alignment achieved during surgery are possible problems

with such treatment 3. We have developed an innovative

osteotomy technique to minimize these problems and

describe such a case here.

CASE REPORT

A 9 year old girl presented with severe varus deformities of

left leg. She was able to ambulate but did so with a limp and

suffered pain in left knee. Physical examination showed

thigh leg angles of 750on the left knee. Range of motion of

both knees was 0 – 1350. The hips showed full range of

motion. Radiographs demonstrated femoral-tibial angles of

430 on the left (Figure 1) with mild involvement on the right

side as well. Her condition was consistent with Langenskiold

type V infantile tibia vara.

Osteotomy was planned starting with the left side. We chose

a site for osteotomy at the proximal tibia that allowed

placement of 2 proximal segment screw fixations with a

locking compression plate (LCP) with no interruption of the

epiphyseal growth plate (Figure 2A). A 4 cm longitudinal

skin incision was made at the proximal tibia, starting about

0.5 cm lateral to the tibial crest and 1.5 cm below the tibial

tuberosity. The incision was deepened layer by layer down to

the periosteum. The periosteum was incised longitudinally

about 4 cm long and then bluntly stripped circumferentially

from its attachment to the bone. Using an oscillating saw,

several longitudinal cuts were made (each approximately 4

mm wide) beneath the stripped periosteum (Figure 2B).

After that the periosteum was sutured with absorbable suture

to enable the periosteum to fully encase the osteotomised

bone. Using a different approach, a short segment of the

ipsilateral fibula was resected. Subsequently, forceful

manipulation was used to correct the tibial deformity (tibia

vara, procurvatum and internal rotation) to achieve a normal

femoral-tibial angle (Figure 2C). Final alignment was

maintained with LCP fixation with 2 screws on each bone

segment (Figure 2D).  The wounds were closed primarily.

We closely monitored the neurovascular status for 24 hours

postoperatively. The patient was discharged from the

hospital within 2 days, and allowed non-weight bearing

ambulation. The wound healed without complication and the

tibia united as expected (Fig. 3A, 3B). We have performed

this minimally invasive technique in about 10 patients, and

have had success using fix-angled plate fixation with LCP to

hold the final correction. 

DISCUSSION

A variety of proximal tibia osteotomy techniques have been

advocated to correct the multiplanar deformities in Blount's

disease. However, irrespective of the type of osteotomy and

fixation device, there is always a risk of neurologic injury

and compartment syndrome with acute correction.[3]

Despite carefully protecting the neurovascular structures and

even prophylactic fasciotomy,  up to one-third of patients

may have transient or permanent neurologic injury

postoperatively 4, 5. Closed wedge osteotomy often worsens

preexisting limb shortening and may compromise

metaphyseal bone stock. 

The new osteotomy technique reported here for the proximal

tibia can be performed in a minimally invasive manner, thus
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Fig. 2B: Longitudinal osteotomies of
approximately 4 cm length at the
anterior, medial and lateral  side of
the tibia with oscillating saw.
Distance between the osteotomies
is about 0.5 cm.  About 0.5 cm of
fibula will be removed.

Fig. 2C: Valgus and external rotation
correction performed until
cracking sound can be heard.
Desirable alignment confirmed
clinically and with the use of
radiography. 

Fig. 2D: Close the periosteum with
interrupted suture. Locking plate
fixation performed with minimally
invasive technique. 

Fig. 1: Pre operative radiograph of both knees showing
bilateral genu varum deformity worse on the left side.

Fig. 2A: Pre-operative planning: to identify locations of screw
no.1 and no.2 below the ephyphyseal plate  (guided by
fluoroscopy) using LCP as a template. Skin incisionwill be
just below the distal screw.
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we do not recommend prophylactic fasciotomy. The

osteotomy is performed subperiosteally with minimal

disturbance of the periosteum, and the surrounding soft

tissue surround is also minimally manipulated. The multiple

parallel longitudinal osteotomies allow plastic deformation

at that level and help to maintain the final alignment before

plate fixation is performed, resembling a bending bamboo

stalk. Bone healing is also improved by the periosteum and

soft tissue preservation. In other words, healing following

this procedure simulate that of an incomplete greenstick

fracture. We did not feel that fasciotomy was necessary in the

procedures performed to date and have not come across

postoperative compartment syndrome or evidence of

Volkman’s ischaemia on follow up. However, close

observation for vascular and neurological deficit 24 hours

after surgery is necessary. Although we were not able to

demonstrate some of these potential benefits with a single

case, we hope to be able to present outcome study of a bigger

series in the near future. 

The “bamboo” osteotomy technique for Blount disease

allows multiplanar correction, provides better stability after

correction and can be expected to heal faster that

conventional open wedge osetotomy. The technique may

also prove to be useful for other types of bone deformity.

Fig. 3A: Post operative picture of lower limbs showing minimal
scarring following surgery.

Fig. 3B: Post operative radiographs of the left knee taken during
follow up.



Bamboo Osteotomy for Blount’s disease

59

REFERENCES

1. Golding JSR, McNeil-Smith JDG. Observations on the etiology of tibia vara. J Bone Joint Surg Br. 1963; 45: 320-5. 

2. Sabharwal S, Lee J Jr, Zhao C. Multiplanar deformity analysis of untreated Blount disease. J Pediatr Orthop. 2007; 27: 260-5. 

3. Payman KR, Patenall V, Borden P, Green T, Otsuka NY. Complications of tibial osteotomies in children with comorbidities. J
Pediatr Orthop. 2002; 22: 642-4. 

4. Pinkowski JL, Weiner DS. Complications in proximal tibial osteotomies in children with presentation of technique. J Pediatr
Orthop. 1995; 15: 307-12.

5. Steel HH, Sandrow RE, Sullivan PD. Complications of tibial osteotomy in children for genu varum or valgum. Evidence that

neurological changes are due to ischemia. J Bone Joint Surg Am. 1971; 53: 1629-35.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice




