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Quantifying the Effects of Extensor Mechanism Medialization Procedures using MRI:  A Cadaver-based Study

select a larger patient population exhibiting patellofemo-
ral pathology requiring surgery. Retrospective analysis 
of pre- and postoperative MR images could be compared 
to the amount of tubercle transfer described in the 
surgical document to determine a relationship between 
intraoperative transfer distance and the effect on patellar 
tracking. Determining such a relationship would provide 
more objective guidance intraoperatively when medial-
izing the tibial tubercle, reducing the dependence on 
clinical judgment currently required in medial transfer 
procedures. 

 Additionally, the non-pathologic knees used in this 
study do not have the same kinematics as pathological 
knees that the Southwick-Fulkerson osteotomy aims to 
correct in vivo. The cadaveric specimens in this study did 
not display any of the typical pathological anatomy com-
monly associated with severe cases of patellar instability 
including trochlear dysplasia, patella alta, malalignment 
of the extensor mechanism, TT-TG greater than 20mm,11 
patellar tilt greater than 20 degrees, and imbalance of 
soft-tissue restraints.10,20 Previous research by Heegard 
et al. indicated that lateral translation of the patella could 
be increased by up to 10mm by dissecting the medial and 
lateral retinacula.6 While this step was taken in order to 
increase lateral patellar translation and simulate patellar 
instability, this simple dissection fails to fully mimic the 
complex bony and soft-tissue anatomy of a knee exhibit-
ing severe patellar instability. 

CONCLUSION
While the results of this study are limited by statistical 

power, it was found that quantitative evaluation of the 
patellofemoral joint following 15mm tibial tubercle medi-
alization yielded significant changes in patellar tracking. 
These findings suggest that quantitative evaluation of 
patellofemoral kinematics may be a valuable pre- and 
postoperative tool when coupled with qualitative clinical 
findings. Although the results from this study were less 
than initially anticipated, they warrant future investiga-
tion using a larger sample size of pathologic knees in 
order to more accurately define the intraoperative me-
dialization to translation ratio (TT-TG:LPE) proposed in 
this study. Accurately establishing such a measure could 
be of significant clinical value by reducing the amount 
of clinical judgment currently required to successfully 
perform tibial tubercle transfer procedures.

REFERENCES

1.  Amis AA. Current Concepts on Anatomy and Bio-
mechanics of Patellar Stability. Sports Medicine and 
Arthroscopy Review. 2007;15(2):48-56.

2.  Feller JA, Amis AA, Andrish JT, Arendt EA, 
Erasmus PJ Powers CM. Surgical Biomechanics of 
the Patellofemoral Joint. Arthroscopy. 2007;23(5):542-
53.

3.  Brossmann J, Muhle C, Schroder C, Melchert 
UH, Bull CC, Spielmann RP, Heller M. Patellar 
Tracking Pattern during Active and Passive Knee 
Extension: Evaluation with Motion-Triggered Cine 
MR Imaging. Radiology. 1993;187(1):205-12.

4.  Powers CM, Shellock FG, Pfaff M. Quantification 
of patellar tracking using kinematic MRI. Journal of 
Magnetic Resonance Imaging. 1998;8(3):724-732.

5.  Van Kampen A, Huiskes R. The three-dimensional 
tracking pattern of the human patella. Journal of 
Orthopaedic Research. 1990;8(3):372-82.

6.  Heegaard J, Leyvraz PF, van Kampen A, Rako-
tomanana L, Rubin PJ, Blankevoort L. Influence 
of Soft Structures on Patellar Three-Dimensional 
Tracking. Clinical Orthopaedics and Related Research. 
1994;299:235-243.

7.  Powers CM, Ward SR, Fredericson M, Guillet 
M, Shellock FG. Patellofemoral kinematics during 
weight-bearing and non-weight-bearing knee exten-
sion in persons with lateral subluxation of the patella: 
a preliminary study. The Journal of Orthopaedic and 
Sports Physical Therapy. 2003;33(11):677-85.

8.  Stanford W, Phelan J, Kathol MH, Roohol-
amini SA, El-Khoury GY, Palutsis GR, Albright 
JP. Patellofemoral joint motion: Evaluation by 
ultrafast computed tomography. Skeletal Radiology. 
1988;17(7):487-92.

 9.  Brunet ME, Brinker MR, Cook SD, Christakis 
P, Fong B, Patron L, O’Connor DP. Patellar track-
ing during simulated quadriceps contraction. Clinical 
Orthopaedics and Related Research. 2003;414:266-75.

10.  Lavery M, Bell J, Rickelman T, Boezaart A, 
Albright JP. Patellofemoral realignment: dynamic 
intraoperative assessment. Iowa Orthopaedic Journal. 
2005;25:160-163. 

11.  Servien E, Verdonk PC, Neyret P. Tibial tuberos-
ity transfer for episodic patellar dislocation. Sports 
Medicine and Arthroscopy Review. 2007;15(2):61-67.

12.  Albright JP, Wilson AG. Modified Fulkerson Oste-
otomy. Techniques in Knee Surgery. 2006;5(1):39-46.

13.  Muhle C, Brossmann J, Heller M. Kinematic CT 
and MR imaging of the patellofemoral joint. European 
Radiology. 1999;9(3):508-18.



K. Duchman, C. Mellecker, D. R. Thedens, J. P. Albright

98  The Iowa Orthopaedic Journal

14.  Dejour H, Walch G, Nove-Josserand L, Guier 
C. Factors of Patellar Instability: an anatomic radio-
graphic study. Knee surgery, sports traumatology, ar-
throscopy: Official journal of ESSKA. 1994;2(1):19-26.

15.  Lin YF, Jan MH, Lin DH, Cheng CK. Different 
effects of femoral and tibial rotation on the different 
measurement of patella tilting: An axial computed 
tomography study. Journal of Orthopaedic Surgery 
and Research. 2008;3(5).

16.  Laurin CA, Dussault R, Levesque HP. The 
tangential x-ray investigation of the patellofemoral 
joint: x-ray technique, diagnostic criteria and their 
interpretation. Clinical Orthopaedics. 1979;144:16-26. 

17.  Brossman J, Muhle C, Bull CC, Zieplies J. Cine 
MR imaging before and after realignment surgery 
for patellar maltracking – comparison with axial 
radiographs. Skeletal Radiology. 1995;24(3):191-96.

18.  Sasaki T, Yagi T. Subluxation of the Patella – Inves-
tigation by computerized tomography. International 
Orthopaedics. 1986;10(2):115-20.

19.  Merchant AC, Mercer RL, Jacobsen RH, Cool 
CR. Roentgenographic Analysis of Patellofemoral 
Congruence. Journal of Bone and Joint Surgery. 
1974;56(7)1391-96. 

20.  Elias DA, White LM. Imaging of patellofemoral 
disorders. Clinical Radiology. 2004;59(7):543-57.




