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The medial patellofemoral ligament (MPFL) is the main
soft tissue restraint of the medial patellar stabilizers.2

Patellar dislocation usually leads to this ligament being
torn or to osteochondral injury.2,3,14,16 A range of tendon
grafts have been used for MPFL reconstruction1,4,6,7,11-15;
however, reports of patellar dislocation combined with a
large, displaced vertical patellar fracture are sparse in the
literature.16 Small marginal patellar fractures are common
with acute patellar dislocations. We present a rare case of
an acute patellar fracture combined with patellar disloca-
tion in a 19-year-old girl. Our case is unique because it is
not a “typical” marginal patellar fracture but rather a large,
displaced vertical patellar fracture requiring reduction and
internal fixation. Owing to a history of preexisting

recurrent patellar dislocation combined with the presence
of trochlea dysplasia, MPFL reconstruction was required.
The patient was successfully treated with MPFL recon-
struction and patellar fracture fixation using two 4.0-mm
cannulated screws plus sutures. Such a case has not been
described previously in the literature.

CASE REPORT

A 19-year-old girl presented to an emergency department
with pain and swelling of the right knee after a jump during
a table tennis match. Physical examination revealed swelling
in the knee, pain upon palpation, and limited knee motion.
Plain radiographs and computed tomography (CT) scans
were obtained from the emergency department that con-
firmed the diagnosis of patellar subluxation with a vertical
fracture involving the medial third of the patella (Figure 1).
Her medical history revealed symptoms of recurrent patellar
instability (patellar dislocation >2 times before this injury),
and now she was diagnosed with the same in the outpatient
department. Surgical treatment was recommended to her
prior to this patella fracture and patella dislocation, but she
refused since she was preparing for an important entrance
examination. The tibial tubercle–trochlear groove distance
(TT-TG) was 16 mm. The patient was subsequently taken to
the operating room for patellar reduction and internal fixa-
tion combined with MPFL reconstruction. Consent for publi-
cation was obtained from the patient. The study was also
approved by the local ethics committee (2017-114-2).
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SURGICAL TECHNIQUE

The surgical technique involved patellar fracture fixation
and reconstruction of the MPFL at the medial border of the
patella (Figure 2).

For patellar reduction and internal fixation, a 6- to
8-cm medial parapatellar incision was used to expose the
medial face of the patella. Then, the fracture surface was

carefully cleaned. The fracture was anatomically reduced
and then held firmly with large towel clips, with special
attention to restoring a smooth articular surface; to fix
the vertical fracture, two 4-mm cannulated screws
(Synthes USA) were passed transversely from the medial
side to the lateral side through each fragment
(Figure 3A). A lateral retinacular release was performed
on this patient with tight lateral structures using a
banana knife.

MPFL Reconstruction

We performed the MPFL reconstruction after patellar
reduction and internal fixation. For this, 4-mm partially
threaded cannulated screws (Synthes USA) were used
instead of bone tunnels (Figure 3, B and C). The supero-
medial edge of the patella was exposed using a nucleus
pulposus forceps. The MPFL for this patient was recon-
structed with a semitendinosus tendon fixed with sutures.
Using a 2-cm incision at the pes anserinus, the semiten-
dinosus tendon was freed and harvested with a tendon
stripper. Then, two No. 2 FiberWire sutures (Arthrex)
were passed through the 2 cannulated screws. The recon-
structed ligament was then fixed with the 2 sutures that
passed through the 2 cannulated screws (Figure 3D).

Next, augmentation was achieved with No. 2 nonabsorb-
able sutures with the overlying patellar fascia. A 2- to 3-cm
incision was made over the medial femoral epicondyle; the
femoral insertion site was then identified under fluoroscopy
as described by Schöttle et al12 on a true lateral knee view.
Graft tension was evaluated through the arc of motion. If a
single measurement discrepancy for the length change pat-
tern of the graft was <3 mm, the measurement was consid-
ered isometric.8 The femoral tunnel was overreamed with a
reamer equal to the diameter of the semitendinosus graft (7

Figure 1. Vertical fractures on the anterior-posterior (A, B)
radiographs and (C, D) CT images of the patella. (C) Trochlear
dysplasia on the axial view of the CT scan. CT, computed
tomography.

Figure 2. A schematic diagram of the patellar fracture fixation
and reconstruction of the medial patellofemoral ligament.

Figure 3. (A) Two cannulated screws were passed trans-
versely to fix the medial vertical fracture of the patella.
(B, C) Then, No. 2 FiberWire sutures were passed through the
2 cannulated screws. (D) The central portion of the autograft
was then fixed on the medial patella with the sutures.
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mm) with a depth of approximately 40 mm. The recon-
structed MPFL was then passed into the femoral tunnel via
the eyelet-passing pin. Next, the 2 free ends were fixed with
a 7 � 20–mm bioabsorbable interference screw (Milagro,
DePuy Mitek) with the knee at 30� of flexion. A flexion test
was performed intraoperatively to determine the stability
of the fracture and the correct tension of the patella, and
then the capsular tears were repaired with multiple inter-
rupted sutures.

Postoperative radiographs (Figure 4, A and B) and the
axial cut of the CT image (Figure 4C) were obtained at
follow-up.

POSTOPERATIVE CARE

The knee was placed in extension in a hinged knee brace,
and the patient was allowed to be weightbearing as toler-
ated in the first 2 weeks after surgery. Leg raising exercises
as well as quadriceps muscle training were encouraged
postoperatively with crutch support. Active range of motion
exercises of the knee were permitted, with an allowed range
of 0� to 30� of motion from 2 to 4 weeks postoperatively, 0� to
60� from 4 to 6 weeks postoperatively, and 0� to 90� from 6
to 8 weeks postoperatively. After 8 weeks postoperatively,
full range of motion was permitted as tolerated. Controlled
sports activities (such as jogging and swimming) were per-
formed after 3 months postoperatively, when full quadri-
ceps strength had returned. Fifteen months after the
operation, the patient was able to participate in sports
activities without pain or recurrent patellar instability.

DISCUSSION

The main finding of the present case report was that
patellar stability of the knee was restored with our

surgical procedure. After fracture fixation and MPFL
reconstruction, the patient returned to sports without any
episodes of recurrent dislocation or subluxation and no
pain at the most recent follow-up. Patellar dislocation usu-
ally leads to a torn MPFL and/or an osteochondral
injury.5,9,10,14,16 Different methods have been described
for surgical treatment of patellar osteochondral fractures.
Sutures or screws have been the common mode of fixation
for fractures, whereas MPFL repair or reconstruction
has become a good procedure for restoring patellar
stability.1,4,6,7,10-15 Most techniques for patellar fixation
during MPFL reconstruction use patellar bone tunnels,1

interference screws,4 soft tissue sutures,13 or suture
anchor fixation.15 In the present case, the patellar insta-
bility was associated with a large medial vertical patellar
fracture. Traditional patellar bone tunnels, interference
screws, soft tissue sutures, or suture anchor fixation may
have been unsuitable for this case.

The case presented here illustrates an instance of
chronic patellar instability in a patient sustaining a medial
vertical patellar fracture. In this patient, we used a novel
technique for fracture fixation simultaneously with MPFL
reconstruction. This technique provided secure fixation for
medial patellar fracture and MPFL reconstruction. Two
cannulated screws were passed transversely from the
medial side to the lateral side through each fragment to fix
the medial vertical patellar fracture. The 4.0-mm partially
threaded cannulated screws were used instead of bone tun-
nels for MPFL reconstruction. To the best of our knowledge,
there have been no published reports of a similar treatment
method in the English literature. This case adds a rare
occurrence to the literature. At the 12-month follow-up, our
patient had favorable results, and the patient had returned
to sports with no pain and no instability.

Examples of patellar dislocation combined with osteochon-
dral injury have been described by several authors.5,9,10,14,16

Sillanpää etal14 described MPFL injury characteristicsat the
patellar attachment. They recommended osteochondral
repair for patellar MPFL avulsions that include an osteo-
chondral fracture. Toritsuka et al16 reported a study of 7
patients who sustained medial marginal fractures of the
patella after patellar dislocation. In that study, after the
small fracture fragment was removed, the MPFL was
repaired by reattachment to the patella with anchors. How-
ever, in our case, the fracture was relatively larger, and the
anchors may have been unsuitable for fracture fixation.

The technique that is described in this study has several
limitations. First, researchers may worry that this tech-
nique may influence the bone-tendon healing of the graft
at the patella because the graft was attached to the screw
head. To solve this potential problem, in the future,
patients can be treated with headless compression screws
for this type of injury. Second, this technique is unsuitable
for fixation of relatively smaller patellar fractures.

CONCLUSION

This novel technique for fracture fixation and MPFL recon-
struction was successfully used for treating a rare case of a

Figure 4. (A-C) Postoperative radiographs and (D) axial cut on
computed tomography obtained at follow-up that demon-
strated proper position of the patella with anatomic reduction
fixed with cannulated screws.
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large vertical patellar fracture combined with recurrent
patellar dislocation.
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ligament avulsion injury at the patella: classification and clinical out-

come. Knee Surg Sports Traumatol Arthrosc. 2014;22(10):2414-2418.

15. Song SY, Kim IS, Chang HG, et al. Anatomic medial patellofemoral

ligament reconstruction using patellar suture anchor fixation for recur-

rent patellar instability. Knee Surg Sports Traumatol Arthrosc. 2014;

22(10):2431-2437.

16. Toritsuka Y, Horibe S, Hiro-Oka A, et al. Medial marginal fracture of

the patella following patellar dislocation. Knee. 2007;14(6):429-433.

4 Zhang The Orthopaedic Journal of Sports Medicine



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


