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Abstract OBJECTIVE: To evaluate the usefulness of combining static and kinematic magnetic resonance imaging in
the evaluation of the femoropatellar joint. MATERIALS AND METHODS: Twenty healthy volunteers (40 knees)
and 23 patients (43 knees) were submitted to both static and kinematic magnetic resonance imaging on a
1.5 tesla whole-body magnetic resonance scanner. The knees were positioned at 30° flexion with the quadra-
ture knee coil at the inner end of the examination table. The patellar translation was evaluated by measure-
ments of bisect offset, lateral patellar displacement and patellar tilt angle. The nonparametric Wilcoxon test
was utilized for statistical analysis of data resulting from the static and kinematic studies in both groups.
Nonparametric Mann-Whitney test was utilized in the comparison between healthy volunteers and patients.
RESULTS: Statistical analysis demonstrated significant differences (p < 0.05) between static and kinematic
magnetic resonance imaging for the three parameters evaluated in both groups. Among the patients the
differences between static and kinematic measurements were greater than those found in the volunteers, at
30° and 20° flexion, with bisect offset and lateral patellar displacement. CONCLUSION: Static and kine-
matic magnetic resonance imaging, when performed in association, demonstrated that the lateral forces being
exerted on the patella are higher at a knee flexion at the range between 20° and 30°, particularly in indi-
viduals symptomatic for femoropatellar instability.

Keywords: Knee; Knee joint; Patella; Patellofemoral pain syndrome; Magnetic resonance imaging; Biome-
chanics; Chondromalacia patellae.

Resumo Avaliacdo quantitativa das forcas laterais da patela: ressonédncia magnética estatica e cinematica.
OBJETIVO: Avaliar a validade da ressonancia magnética cinematica combinada com a ressondncia magné-
tica estatica no estudo da articulacdo femoropatelar. MATERIAIS E METODOS: Foram realizadas ressonan-
cia magnética estatica e ressonancia magnética cinematica em 20 voluntarios assintomaticos (40 joelhos) e
em 23 pacientes (43 joelhos), em aparelho de configuracdo fechada de 1,5 tesla de campo. Os individuos
foram posicionados na extremidade da mesa, em 30° de flexdao. A translacdo patelar foi avaliada medindo-
se o desvio da bissetriz, o deslocamento lateral da patela e o dngulo de inclinacdo da patela. Para a compa-
racdo entre os estudos estatico e cinematico, foi utilizado o teste ndao-paramétrico de Wilcoxon. Para a com-
paracé@o entre os voluntérios e os pacientes, foi utilizado o teste de Mann-Whitney. RESULTADOS: Houve
diferencas significantes entre a ressonancia magnética estatica e a ressonancia magnética cinematica (p <
0,05) nos trés parametros utilizados. No grupo dos pacientes, as diferencas entre a ressonancia magnética
estatica e a ressonancia magnética cinematica foram maiores que nos voluntarios a 20° e a 30° de flexdo,
com o desvio da bissetriz e com o deslocamento lateral da patela. CONCLUSAO: A combinacio da resso-
nancia magnética estatica e ressonancia magnética cinematica evidenciou que a forca resultante lateral é
maior na faixa de 20° e 30° de flexao, especialmente nos individuos sintomaticos, para a instabilidade fe-
moropatelar.

Unitermos: Joelho; Articulacdo do joelho; Patela; Sindrome da dor patelofemoral; Imagem por ressonancia
magnética; Biomecanica; Condromalécia da patela.
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INTRODUCTION

Anterior knee pain is a frequent com-
plaint in the daily practice of orthopedists,
especially from the young female popula-
tion. Most frequently, femoropatellar insta-
bility is considered as the number-one
cause of anterior knee pain®. Biome-
chanical evidence shows that the last 30°
of extension are critical within the full
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rangein thefemoropatel lar joint dynamics.
Lateral forcesonthe patellaat thisangleare
higher, and so isthe risk for subluxation®.
Since 1941, when Wiberg developed the
anatomical classification of the patella,
several radiographic techniques for evalu-
ating the femoropatellar joint at flexion
angles 20° and 45° have been described®
N, Theaxial view of the patellaat up to 30°
flexionisdifficult to perform, but many of
the troublesome aspects only could be
overcome by utilizing computed tomogra-
phy (CT) and magnetic resonance imaging
(MRI)®9, still, these techniques do not
allow the evauation of the femoropatellar
joint with active quadriceps contraction
and therefore many biomechanical aspects
of the femoropatellar joint still remain to
be appropriately studied. Kinematic MRI
has recently emerged as a highly sensitive
method to determine the presence of lateral
displacement of the patella®*™ ultimately
supplying clinically significant information
concerning femoropatellar joint dynamics.

To date, there is no report in the litera-
ture regarding the determination of the
critical range of flexion concerning femo-
ropatellar joint functional forces by means
of cross-sectional tomographic images.

The present study was aimed at evalu-
ating the validity of combining static and
kinematic MRI in the dynamic study of the
femoropatellar joint during active quadri-
ceps contraction, correlating the resulting
data with biomechanical fundamentals re-
ported in the literature.

MATERIALSAND METHODS

Sudy population

Transversal study developed in the pe-
riod between November/2001 and March/
2003, evaluating 20 healthy volunteers (40
knees) and 25 patients (43 knees). The
study was conducted in compliance with
the Declaration of Helsinki VI (Edinburgh,
October/2000) and under the approval of
the Committee for Ethic in Research of
Universidade Federal de S&o Paulo. Writ-
ten free informed consent was obtained
from all the participating individuals.

Asymptomatic volunteers: 10 men (20
knees), aged 28.7 + 4.6 years (mean = 1
standard deviation [SD]); and 10 women
(20 knees), aged 28.4 + 4.7 years (mean £
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1 SD) who had never visited aphysician for
knee-related complaints. Those who pre-
sented with ahistory of previoussurgery or
trauma involving the femoropatellar joint
were excluded. Also, those with a ventral
trochlear prominence on sagittal MRI ref-
erence images were excluded, considering
that these factors constitute landmarks in-
dicating higher risk for femoropatellar in-
stability?.

The selection of patientswas performed
by specialized orthopedistsamong patients
referred to our institution. Twenty-five con-
secutive patients (43 knees) presenting
with femoropatellar instability were se-
lected. The sampleincluded eight kneesin
fivemalepatients[age 25 + 1.6 years (mean
+18D)] and 35 kneesin 18 femal e patients
[age 21.6 + 6.4 years (mean = 1 SD)].
Physical examination demonstrated |ateral
hypermobility of the patella; increased lat-
erdization of the patella during extension;
positive apprehension test. All the female
patients, one excepted, presented clinically
with bilateral, not necessarily symmetrical,
femoropatellar instability. Patients present-
ing with ahistory of acute traumeatic dislo-
cation or habitual dislocation of the patella,
as well as those with a history of surgery
in the knee, were excluded. Q-angle was
not an inclusion criterion, considering the
possibility of false-negativevaluesin cases
s were not included in the selection crite-
ria because such values could become
falsely reduced in cases of patellar position-
related abnormalitiesand valgism of exten-
sor mechanisms®3.

Positioning

All of the volunteersand patients under-
went both static and kinematicMRI inal.5
T whole-body MRI scanner (15 mT/mgra-
dient strength) (Gyroscan ACS NT 15,
Powertrak 1000; Philips Medical System,
Best, Netherlands).

The knees were positioned at 30° flex-
ion with the quadrature knee coil at the
inner end of the examination table. Aiming
at allowing this flexion arc, the knee was
positioned at a height of 18 cm (coil base
=5 cm + foam cushion under the coil = 3
cm + examination table thickness= 10 cm).
Lateral, but not rotatory, motion was re-
strained by the coil. Palpable external ana-
tomical landmarks were adopted as refer-

ence points: the most prominent point of
the greater trochanter; the lateral femo-
rotibial joint space, a point located cranial
and anteriorly to the fibular head; and the
anterior margin of the tibial diaphysis.
From these pointstwo imaginary lineswere
determined: one between the greater tro-
chanter and the lateral femorotibial joint
space, and another parallel to the anterior
margin of the tibial diaphysis. A universal
360° goniometer was positioned on the
intersection between these two lines, and
theintersection anglewas considered asthe
knee flexion angle. Non-ferromagnetic, 1
cm-thick discswere placed under the ankle
so that 30°, 20°, 10° flexion and full exten-
sion were achieved. After that, the exami-
nation table was inserted into the magnet
bore (Figure 1).

Images acquisition

Before static and kinematic MR images
acquisition, effective knee flexion angles
were measured on referential sagittal MR
images, at the intersection between the
greater axis of the femur and the anterior
margin of thetibia. Imagesacquisition pro-
ceeded, provided the results of this mea-
surement were between 26° and 34°.

Static MRI involved acquisition of sec-
tions at 30°, 20°, 10° flexion and at full
extension. The number of discs under the
ankles required to achieve these flexion
degrees was determined as previously de-
scribed. Axial, spin-echo T1-weighted se-
quences were performed with repetition
time (RT)/echo time (ET) 457/13 ms; rect-
angular field-of-view (FOV), 90%; 256 x
160 image matrix on a 160 X 144 mm
FOV; number of sections 19; section thick-
ness/gap, 4.5/0.5 mm.

Kinematic MRI involved acquisitionsat
1cm, 2 cm, 3cm, and 4 cm up from the
lateral femorotibial joint space. The option
for thelateral spacetook into consideration
the lower curvature in relation to the me-
dial femorotibial joint space (Figure 2)4.
A turbo spin-echo sequence was performed
with RT/ET 325/79 ms; rectangular FOV,
70%; 128 x 80 image matrix; 160 x 112
mm FOV; turbo factor, 24; section thick-
ness, 8 mm. These parameters associated
with apartial k-space reconstruction algo-
rithm allowed an image to be obtained ev-
ery 525 ms without motion artifacts. The
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Quantitative evaluation of lateral forces on the patella: static and kinematic MRI

Figure 1. Female, 23-year old patient with 173 cm in height. Positioning a
30° knee flexion, with three non-ferromagnetic discs under the ankle (arrow).

individuals were given instructions to ex-
tend the knees from 30° flexion to full ex-
tension, starting and finishing according to
the gradient switching noise. These move-
ments were practiced before the effective
images acquisition. The single-slice-
multiphase technique generated eight se-
quential axial images in 4.2 seconds. Im-
aging was considered as satisfactory if
uniform extension was achieved in al of
thefour planes. Theentire processof aknee
examination, including patients position-
ing, instructions, test runs, static and kine-
matic MRI, took about 25 minutes.

Images evaluation

Each knee received an identification
number and was separately eval uated.

Exact flexion angles could not be di-
rectly determined in thekinematic MRI, so
“flexion sectors’ instead of flexion degrees
were adopted asreference. The 30° flexion
range was divided into eight sectors (I to
VIII), and each kinematic MRI frame was
classified according to the estimated flex-
ion range (Table 1).

The images corresponding to the same
flexion sector in four kinematic MRI acqui-
sitions were compared with the corre-
sponding static MR images.

The transversal area of the vastus me-
dialis muscle was adopted as a parameter
indicating the presence of quadriceps con-
tracture at kinematic MRI. Static RM im-
ages at 30° flexion were compared with
those from the sector | of kinematic MRI,
and the static MR images at full extension,
with thosefromthe sector V111 of kinematic

Radiol Bras 2007;40(4):223-229

Figure 2. Kinematic RM images were acquired at 1 cm, 2 cm, 3 cm and 4 cm
above the lateral femorotibial space.

N 30° knee flexion

)

Figure 3. Static MRI (RME) and kinematic MRI (RMC) at 30° knee flexion and full extension. Transversal
area of the vastus medialis muscle is smaller at kinematic MRI in both cases (arrows).

MRI. This comparison was made between
images acquired from the corresponding
distancesfromthelateral femorotibial joint
space (Figure 3). A transversal area of the
vastus medialis muscle at kinematic MRI
smaller than that at static MRI constituted

anindication of the presence of quadriceps
contraction.

Quantitative analysis

Bisect offset (BSO), lateral patellar dis-
placement (LPD) and patellar tilt angle
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LPD

Figure 4. Quantitative analysis of the femoropatellar joint: BSO: a/d; LPD; PTA.

(PTA) were measured both on static and
kinematic MRI®® (Figure 4).

Two imagesfrom asameflexion degree
(static MRI) or from a same flexion sector
(kinematic MRI), acquired at 1 cm, 2 cm,
3 cm, and 4 cm up from the lateral femo-
rotibial joint space, were selected for mea
surements; one demonstrating the largest
transversal areaof the patella, and the other,
the most representative image of the inter-
condylar groove. Reference points were
superposed utilizing the above mentioned
parameters, according to Brossmannet a9,

Datafrom asymptomeatic volunteersand
patients on both static and kinematic MRI
were compared independently for each of
the three parameters, and separately for
each group of individuals (asymptomatic
volunteers and patients) (Table 2). Consid-
ering that the static MRI presentsfour fixed
flexion degrees, and the kinematic MRI,
eight flexion sectors, the comparison was
made as per Table 2.

A “delta’ wasdefined, corresponding to
the difference between parameters result-
ing from static and kinematic MRI. The
values resulted from an arithmetical sub-
traction of variablesfor each parameter and
for each individual (asymptomatic volun-
teers and patients). The results of this ar-
ithmetical subtraction for each parameter
(BSO, LPD and PTA) were named BSO-
delta, LPD-delta and PTA-deltafor all the
acquisitionsat 30°, 20°, 10° and full exten-
sion of each knee. Flexion degrees and
flexion sectors were combined (Table 2).

Satistical analysis

Considering the nature of the variables
studied, non-parametric tests were utilized
for statistical analysis.
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Table 1 Image and corresponding flexion sector,
and estimated flexion angle at kinematic MRI.

Flexion Estimated
Kinematic image sector flexion angle
First image | 30°
Second image Il <30° to =225°
Third image 11l <25° to 220°
Fourth image \% <20° to 215°
Fifth image \ <15° to 210°
Sixth image \ <10° to 25°
Seventh image Vil <5°to >0°
Eighth image Vil 0°

Table 2 Measurements comparison: static MRl X kinematic MRI.

Static MRI
measurements at

Kinematic MRl measurements

30°
20°
10°
0° Sector VIII (0°)

Sector | (30°)

Sectors Il and IV mean values (<25° to >20° and <20° to =15°)
Sectors V e VI mean values (<15° to 210° and <10° to 25°)

1. Asymptomatic volunteers versus pa-
tients — Non-parametric Mann-Whitney
test for both static and kinematic MRI data.

2. Static versus kinematic MRI — Non-
parametric Wilcoxon signed rank test for
asymptomatic volunteers and patients,
separately evaluated.

3. Asymptomatic volunteers versus pa-
tientsfor delta-parameters— Non-paramet-
ric Mann-Whitney test

Null hypothesisrejectionlevel =0.05 or
5% (statistical significance = p < 0.05).
Significant zand p values are marked with
an asterisk.

RESULTS

Asymptomatic volunteer s versus
patients

Statistically significant differences (p <
0.05) werefound between measurementsin
asymptomatic volunteers and patients for
the three parameters, both by static and
kinematic MRI, at 30° flexion up to full
extension.

Satic MRI versus kinematic MRI

Asymptomatic volunteers — Differ-
ences found between static and kinematic
MRI measurements were statistically sig-
nificant for BSO and LPD at 20° and 10°
flexion. For PTA, statistically significant

differenceswerefound at 30° and 20° flex-
ion (p < 0.05).

Patients — Differences found between
static and kinematic MRI measurements
were statistically significant for BSO and
LPD from 30° flexion up to full extension.
For PTA, statistically significant differ-
enceswere not found. Patients showed sig-
nificantly higher mean values for LPT by
static MRI than asymptomatic volunteers.
Kinematic MRI did not present significant
variations (Table 3).

Delta-parameters, asymptomatic
volunteers versus patients

Statistically significant differenceswere
found between findings in asymptomatic
volunteers and patients for BSO-delta and
LPD-delta at 30° and 20° flexion (p <
0.05). No statistically significant difference
was found for PTA-delta (Table 4).

DISCUSSION

Theresults of the present study demon-
strate statistically significant differencesat
30° and 20° flexion for BSO-delta and
LPD-déelta, thus indicating that the lateral
and media forces on the patella were
higher in the patients group at these flex-
ion degrees. These parameters result from
the arithmetical subtraction of values re-

Radiol Bras 2007;40(4):223-229



Quantitative evaluation of lateral forces on the patella: static and kinematic MRI

Table 3 Measurements comparison: static MRl X kinematic MRl — BSO, LPD and PTA for asympto-

matic volunteers and patients.

Asymptomatic volunteers Patients
Degrees flexion sectors z* p* z* p*

30° -1.116 0.264 -3.065" 0.0027

BSO 20° -2.308" 0.021° —4.545" 0.000"
10° —4.650" 0.0007 -4.830" 0.000"

0° -3.324f 0.001f -3.6311 0.0007

30° -0.844 0.399 -3.185" 0.001"

LPD 20° -2.687" 0.007" -3.441° 0.001"
10° -5.0541 0.000" -3.860" 0.000"

0° -3.031f 0.0021 -3.6911 0.000"

30° -3.035" 0.0021 -1.057 0.291

PTA 20° -2.537° 0.0107 -1.459 0.145
10° -1.796 0.073 -1.019 0.308

0° -0.763 0.466 -1.031 0.303

* Calculated with the Wilcoxon signed rank test. TStatisticaIIy significant difference (p < 0.05).
BSO, bisect offset; LPD, lateral patellar displacement; PTA, patellar tilt angle.

Table 4 Comparison of BSO-delta, LPD-delta and
patients.

PTA-delta between asymptomatic volunteers and

Mean (standard deviation)
Angle flexion Asymptomatic

sector volunteers Patients z* p*

30° 0.06 (0.04) 0.10 (0.08) -2.3611 0.018f

20° 0.06 (0.06) 0.12 (0.09) -3.206" 0.001f
Delta-BSO

10° 0.09 (0.07) 0.13 (0.10) -1.729 0.084

0° 0.08 (0.06) 0.10 (0.11) -0.196 0.084

30° 0.41 (3.18) 2.17 (6.34) -2.5207 0.012f

20° 1.25 (3.08) 3.40 (5.87) —2.4571 0.0141
Delta-LPD

10° 3.15 (3.63) 3.55 (6.25) -0.571 0.568

0° 2.33 (4.21) 3.46 (5.23) -1.356 0.175

30° 4,99 (4.27) 6.37 (5.50) -0.842 0.400

20° 4.81 (4.25) 7.24 (7.09) -1.081 0.279
Delta-PTA

10° 5.38 (3.46) 5.69 (4.81) -0.324 0.748

0° 5.48 (5.12) 5.77 (5.34) -0.347 0.728

* Calculated with the Wilcoxon signed rank test. TStatisticaIIy significant difference (p < 0.05).
BSO, bisect offset; LPD, lateral patellar displacement; PTA, patellar tilt angle.

sulting from measurements by static and
kinematic MRI, with and without active
quadriceps muscle contraction.

These data are compatible with those
reported in astudy about the femoropatellar
dynamics. In the last 30° of extension, the
tibial tuberclerotatesexternally, generating
tension over the quadriceps tendon and the
patellaislateraly dislocated, thusincreas-
ing the femoropatellar contact pressuret*®-
¥ Tension on the lateral retinaculum is
maximal between 30° and 20° flexion, and
s0 is the risk of subluxation®19,

Static sectional images, with “loaded
quadriceps’ could do the same, but thisis

Radiol Bras 2007;40(4):223-229

not a consensus. Sasaki & Yagi and
Schutzer et a. demonstrated greater LPD
and PTA under quadriceps contraction at
static CT @2 put the classification of
Schutzer et al. for patients affected by
femoropatellar pain has not considered
quadriceps contraction®®, Delgado-Mar-
tinez et a. have reported that CT scans
performed with under quadriceps contrac-
tion did not provide any significant infor-
mation as compared with “ unloaded quad-
riceps’ imaging modalities®,

There are several quantitative param-
eters described for evaluation of femoro-
patellar joint, but with no consensusin the

literature. Finding reliable anatomical ref-
erences, aswell as performing appropriate
measurements, not alwaysisfeasible®. A
subjective evaluation could be an aterna-
tive. Apparently, it would be easier to dis-
tinguish between different grades of |ateral
subluxation, with low inter-observer varia-
tion™, however, such approach could not
be adopted in the present study due to the
absence of accurate references to allow
data reproducibility in the comparison be-
tween static and kinematic MRI.

The posterior intercondylar plane was
adopted for all of the three parameters. It
has the advantage of not being affected by
the presence of hypoplastic lateral femoral
condyles®. On the other hand, according
Delgado-Martinez et a., the inter- and in-
tra-observer correlation coefficients were
higher when the anterior intercondylar
plane was adopted®?.

A reliable method for measuring patel-
lar trackingisstill to be achieved, and, also,
adefinition for patellar normality isstill to
be found® 29, Reference values reported
for static MRI are not valid for kinematic
MRI, considering that mild lateral sublux-
ation undetectable by static MRI can be
found at kinematic MRI at full exten-
sion®, Brossmann et a. have reported sta-
tistically significant differences between
static and kinematic MRI in the group of
asymptomatic volunteersfor BSO and PTA
from 10° flexion up to full extension®.
The findings of the present study are very
similar. Statistically significant differences
were found for all of the three parameters
in this flexion range. For BSO and PLD
thesefindingswere observed from 20° flex-
ion up to full extension. According to
Kujaaet a., female and malefemoropatel -
lar joint behave differently at static MRI®.
According to Csintalan et a. there are sig-
nificant differences between female and
malefemoropatellar joint biomechanics®®.
These aspects emphasize the necessity of
further studies to define reference values
for both healthy female and male groups.

An aspect to be emphasized in the
present study is the coil positioning. Ac-
cording to McNally and Muhle et al., cur-
rent MRI devices, in closed configuration,
alow movement amplitude between 30°
flexion up to full extension™?9, |n the
present study, there was a concern whether
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there was enough space for al of the indi-
viduals if they were positioned as above
mentioned. The system suggested by the
present study certainly the available space
is larger because the coail is placed 3 cm
above the inner end of the examination
table, so the knee movement can be easily
achieved in agreater spaceinside the mag-
net bore that otherwise would be occupied
by the examination table.

Images acquisition was performed in
dorsal decubitus with no resistance to ex-
tension. In ventral decubitus, the patella
would be fixed on the examination table,
and its movement would therefore be con-
strained™. Individuals positioning and
images acquisition were performed with no
specific positioning device. However, in
strict compliance with previously defined
standards for both anatomical landmarks
and examination methods, images acquisi-
tion was allowed within these same stan-
dards so reducing the probability of se-
quential errors. Inthe absence of aspecialy
designed positioning device, a two-step
evaluation wasrequired. Thefirst step was
aimed at ensuring quasi 30° of knee flex-
ion, and the second one, ensuring active
quadriceps contraction along the whole
extension movement during the kinematic
MRI examination. A significant part of the
time was spent on this alone. It has even
been considered constructing a special
positioning device, however, at such an
early stage of the project, the decision was
to apply the aforementioned system first
and check its feasibility, postponing the
construction of a specific deviceto the fu-
ture.

McNally®™ and Shellock et al.® uti-
lized a quadrature body coil, and Bross-
mann et al ., asurface RF coil 1°%9), Surface
coils achieve a higher signal/noise ratio
over alimited field of view. On the other
hand, the homogeneous signal reception
presented by the quadrature coil, is absent
in surface coils®Y. A dedicated quadrature
knee coil seems to be the natural option,
considering the better signal/noise ratio in
relation to the body coil, with a more ho-
mogeneous signal as compared with the
surface coil. A dedicated quadrature knee
coil, however, is not devoid of drawbacks
— aiming at enabling free extension of the
knee the patella was placed near its inner
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end of the coil (Figure 1C) so the final
position of the outer coil end is on the
middle portion of the thigh. Its diameter
restriction may not allow the examination
of all patients. At least in the present study,
the majority of patientswith clinical femo-
ropatellar syndrome were young women
with relatively thin thighsand therefore all
the examinations could be performed with-
out any hindrance.

Considering a single radiologist who
wasaware of theclinical dataperformed all
the measurements, the interobserver vari-
ability could not be evaluated. With asmall
study group like the present one, sampling
homogeneity becomes a critical issue. All
of the patients demonstrated clear clinica
signs of femoropatel lar instability, the ma-
jority of them bilateral. As aresult, an in-
dependent statistical analysisfor bothmale
and female individuals could not be per-
formed.

It should be emphasized that several
phases of datahandling arerequired before
delta-parameters are defined. Concern is
raised about systematic errors that could
possibly be generated throughout the pro-
cess. Nonparametric tests have less test
power for null hypothesis rejection, and
also are often more conservative than the
parametric tests®?,

This new positioning system, along
with the static MRI/kinematic MRI combi-
nation could become a very sensitive
method for the evaluation of biomechani-
cal femoropatellar disorders.

CONCLUSION

Kinematic MRI, when performed in
association with static MRI, demonstrates
that there are greater lateral forces being
exerted on the patella at a 30° to 20° range
of kneeflexion, particularly in individuals
symptomatic for femoropatellar instability.
These evidences demonstrate the potential
clinical usefulness of adding kinematic
MRI to the arsenal for evaluating the
femoropatellar joint in patients suspicious
for femoropatellar instability with no sig-
nificant finding at static MRI.
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