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Abstract We reviewed 19 patients (24 knees) with patello-
femoral instability treated surgically with antero-mediali-
sation of the tibial tubercle and lateral retinacular release.
Twenty-two knees had recurrent patellar dislocation and
two patellar subluxation. Lateral retinacular release was
performed arthroscopically in 15 knees. Average follow-up
was 52 (16–86) months. There was one postoperative hae-
marthrosis and one failed fixation, which needed surgical
revision. The average Lysholm score improved from 63.3
to 98 and only one knee had persistent patello-femoral pain
postoperatively. The patellar tilt angle improved from 9.4°
to 5.5°. There were no redislocations. We find that the
surgical technique produces a consistent correction of pa-
tellar instability, but long-term studies are needed to con-
firm whether it can prevent arthritic degeneration.

Résumé Nous avons examiné 19 malades (24 genoux)
avec une instabilité rotulienne traitée chirurgicalement par
antéro-médialisation du tubercule tibial et ouverture de
l’aileron externe. Vingt-deux genoux avaient une luxation
rotulienne périodique et deux une subluxation rotulienne.
La section de l’aileron externe a été faite sous arthroscopie
dans 15 genoux. Le suivi moyen était de 52 (16–86) mois.
Il y avait une hémarthrose postopératoire et un échec de
fixation qui a nécessité une révision chirurgicale. Le score
moyen de Lysholm a été amélioré de 63,3 à 98 et un seul
genou avait une douleur rotulienne persistante postopér-
atoire. L’angle d’inclinaison rotulien a été amélioré de
9,4° à 5,5°. Il n’y avait pas de nouvelle luxation. Nous
pensons que cette technique chirurgicale corrige correcte-

ment l’instabilité rotulienne, mais des études à long terme
sont nécessaires pour confirmer si elle peut prévenir la
dégénérescence arthrosique.

Introduction

The management of patellofemoral pain and instability
that does not respond to non-operative treatment remains
controversial. Although medial tibial tubercle transfer is
usually successful for the correction of patellar instability,
the relief anterior knee pain is less predictable [7–9]. The
oblique osteotomy described by Fulkerson [2] results in
combined anterior and medial transfer of the tibial tubercle,
which decreases the patellofemoral and lateral forces [3].
Tibial tubercle medialisation will prevent recurring in-
stability, but may not influence the long-term development
of osteoarthritis and patellofemoral pain [8].

Patients and methods

Between 1997 and 2002 we performed a Fulkerson osteo-
tomy on 24 knees (in 19 patients) for recurrent patellar
dislocation (22 knees) and patellar subluxation (two knees).
All patients were skeletally mature and had symptoms of
patellofemoral instability. None had responded to non-
operative treatment.

The authors retrospectively reviewed 14 women and five
men. The mean age of the patients at the time of the sur-
gery was 22 years (15 to 33). The mean follow-up was
52 months (16 to 86). Three patients had previous proximal
realignment surgery, which failed to correct the instability.
The Lysholm scoring scale was used to access knee func-
tion [6]. The patellar tilt angle was defined by a line con-
necting the medial and lateral edges of the patella and the
horizontal line [4]. The tibial tubercle was osteotomised,
rotated anteromedially and fixed with two screws. The dis-
placement (10 to 15 mm) was defined in accordance with
the patellar tracking. The lateral release was performed
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subcutaneously or arthroscopically. The release was con-
sidered adequate when the patella could be everted to
90° laterally. If severe patellar cartilage degeneration was
found, shaving of the facet was undertaken. A vacuum
drain was left for 24 h. After drain removal the patient
started partial weight-bearing with crutches and quadriceps
muscle exercises were initiated.

Results

Arthroscopic lateral retinacular release was performed in
15 knees and subcutaneous release was used in the re-
maining cases. In three cases with recurrent dislocation
patellar chondral lesions were found at arthroscopy. The
average Lysholm score improved from 63.3 preoperatively
to 98 postoperatively. Patellofemoral pain was present in
15 knees preoperatively and postoperatively in only one
knee. The sulcus angle in all knees averaged 139.5° (SD
9.9°). The Blackburne–Peel index [1] remained unchanged
(1.09 and 1.06) and the patellar tilt angle improved from
9.4° to 5.5°. Fifteen patients considered the result “ex-
cellent” and nine considered it to be “good”. There was one
case of postoperative haemarthrosis and one failed fixation,
which needed surgical revision. Removal of the screws was
performed in three cases. There were no redislocations re-
ported at follow-up.

Discussion

Studies have demonstrated deterioration of long-term clin-
ical results of the Elmslie–Trillat procedure due to patello-
femoral pain [5, 8]. Nakagawa et al. found osteoarthritic
changes in 42% of the cases with an average follow-up of
161 months [8]. These facts suggest that tibial tubercle
medialisation effectively corrects the instability, but can-
not prevent patellofemoral joint degeneration. In our study,

with an average follow-up of 52 months, preoperative
patellofemoral pain was present in 15 knees. All but one
case had resolution of pain, but this could have been due to
the unloading of the lateral facet. A careful technique is
necessary to create a precise osteotomy tapering distally to
the anterior tibial cortex to decrease the risk of postoper-
ative tibial fracture. The three patients with previous prox-
imal realignment surgery had patellofemoral pain and
recurrence of the instability, which improved markedly
after the osteotomy. Fulkerson’s osteotomy is a safe tech-
nique that produces a consistent correction of patellar
instability and patello-femoral pain, but long-term studies
are needed to confirm whether it can prevent arthritic
degeneration.

References

1. Blackburne JS, Peel TE (1977) A new method of measuring
patellar height. J Bone Joint Surg Br 59:241–242

2. Fulkerson JP (1983) Anteromedialization of the tibial tuberos-
ity for patellofemoral malalignment. Clin Orthop Relat Res
177:176–181

3. Fulkerson JP, Becker GJ, Meaney JA (1990) Anteromedial
tibial tuberosity transfer without bone graft. Am J Sports Med
18: 490–496; discussion 496–497

4. Grelsamer RP, Bazos AN, Proctor CS (1993) Radiographic
analysis of patellar tilt. J Bone Joint Surg Br 75:822–824

5. Hampson WGJ, Hill P (1975) Late results of transfer of the
tibial tubercle for recurrent dislocation of the patella. J Bone
Joint Surg Br 57:209–213

6. Lysholm J, Gillquist J (1982) Evaluation of knee ligament
surgery results with special emphasis on use of a scoring scale.
Am J Sports Med 10:150–154

7. Maenp H, Lehto M (1997) Patellofemoral osteoarthritis after
patellar dislocation. Clin Orthop Relat Res 339:156–162

8. Nakagawa K, Wada Y, Minamide M, Tsuchiya A, Moriya H
(2002) Deterioration of long-term clinical results after the
Elmslie–Trillat procedure for dislocation of the patella. J Bone
Joint Surg Br 84:861–864

9. Naranja J, Reilly PJ, Kuhlman JR, Haut H, Torg JS (1996)
Long-term evaluation of the Elmslie–Trillat–Maquet procedure
for patellofemoral dysfunction. Am J Sports Med 24:779–784

391


	Antero-medialisation of the tibial tubercle for patellar instability
	Abstract
	Abstract
	Introduction
	Patients and methods
	Results
	Discussion
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


