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ABSTRACT

Background: Patello-femoral instability is a clinical syndrome where the patella is prone to recurrent lateral dislocation.
Patellar articular surface is relatively smaller than the trochlear articular surface. Joint geometry plays an important role for
stabilization during movements. Aim of our study was to evaluate various acquired and congenital morphologic alterations
of the patello-femoral joint (PFJ) by magnetic resonance imaging (MRI) ,which are responsible for patella-femoral
instability. Methods: It was a cross sectional study and was carried out for a period of one and half year. MRI of the
affected knee joint was done in a 3T MRI system in 30 patients with clinical diagnosis of patella-femoral instability. We
assessed trochlear dysplasia (Dejour's classification of morphological types of trochlear dysplasia, lateral trochlear
inclination angle, trochlear facet asymmetry ratio and trochlear depth), patella alta by Insall-Salvati Index and and distance
between tibial tuberosity and trochlear groove (TTTG distance) in all the patients. Results: Most of the patients were in 10-
20 years group with female predominance. Trochlear dysplasia and patella alta are the two most common risk factors in
our study and were present in 60% and 66.7% population respectively. However, only half of the patients had increased
TTTG distance in our study. Conclusions: MRI of knee joint is very helpful in assessment of risk factors for patello-femoral
instability. Standard MRI protocol and careful measurement of various parameters help in accurate detection of trochlear

dysplasia, patella alta and increased TTTG distance and helps in further management of the patients.
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during knee joint flexion.®] For many decades,
conventional radiography & computed tomography
(CT) were the imaging investigations to assess the
joint instability. In recent years, however, MRI has
emerged as an alternative effective method for
investigation. It has advantages in terms of detecting
osteochondral lesions and soft tissue injuries
including medial patella-femoral ligament (MPFL)
in addition to identifying predisposing morphologic

1
INTRODUCTION

The PFJ is a complex joint with high biomechanical
and functional requirements for the various
movements.!! Extensor muscles are the active
stabilizers and the bones and ligaments are the
passive stabilizers of this joint. Joint geometry plays
a vital role for stabilization during movements.
Patellar pathologies are a common cause of anterior

knee pain in adolescent and young adults.”? Various
developmental and acquired alterations of this joint
result in various patellar pathologies.FIPatello-
femoral instability is defined as an abnormal lateral
translation of patella during flexion of the knee with
or without patellar dislocation.®®! Recurrent patellar
dislocation of patella may subsequently result in
chondromalacia patella, arthritis and degenerative
changes if left untreated.®! The three important risk
factors for patella-femoral instability are, patella alta
(high riding patella), trochlear dysplasia and
lateralization of tibial tuberosity. Trochlear
dysplasia is flattening of the trochlear articular
surface that causes lateral patellar displacement
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abnormalities without exposing the patient to
ionizing radiation.[® It provides accurate and
reproducible measurements for assessment of
trochlear  dysplasia.l MRI also helps in
quantification and characterization of these anatomic
risk factors and helps in deciding the orthopaedic
management.F]

MATERIALS & METHODS

A cross-sectional study was conducted for a period
of one and half year in the Department of
Radiodiagnosis in a tertiary care hospital of eastern
India. Total 30 patients, who attended out-patient
department of orthopedics with subsequent clinical
diagnosis of congenital patello-femoral instability
were included in our study. All patients with
traumatic patellar dislocation, history of previous
knee surgery, contraindications to use of MRI and
not providing informed written consent, were
excluded from this study. Ethical Committee
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Clearance was obtained. MRI of knee joint was
performed using 3.0Tesla MRI Machine (GE
Healthcare), Signa 3T HDxt with Extremity Knee
coil (16 channel). Images were viewed on a
dedicated MRI Console (HP, Z800 Workstation).
Sagittal T1, T2, PD (FS) cube, GRE (Gradient-
Recalled-Echo), Coronal PDFS, Axial T2 & T2FS
sequences were obtained in all patients.

Simple statistical analysis and  percentage
calculations were done to detect the incidence of
various risk factors present in congenital patella-
femoral instability in a study population of 30.

Trochlear dysplasia was evaluated as below;

. Dejour’s Classification: For classifying morphology
of trochlear dysplasia we used this one.?1%

Type A-Normal trochlear shape preserved but
appears shallow.

Type B- Markedly flattened or convex surface of
trochlear.

Type C-Asymmetric trochlear facets, with the lateral
facet being too high and medial facet being
hypoplastic, resulting in the flattened joint surface.
Type D- Cases with type C morphology with ventral
prominence in supra trochlear region.t%

. Lateral Trochlear Inclination: The superior most
section from axial images showing trochlear
cartilage was selected. Inclination Angle was
measured between a line through the lateral trochlear
facet along the sub chondral bone and a tangential
line through the posterior surfaces of medial and
lateral femoral condyles. Inclination angle of
<lldegrees was taken as cut off for trochlear
dysplasia.*!l

. Trochlear Facet Asymmetry Ratio: Ratio of medial
trochlear facet length to lateral trochlear facet length
was calculated 3cm above the tibio femoral cleft on
an axial MRI image. A trochlear facet ratio of less
than 40% (0.4) is defined as indicator of
dysplasia.l*d

. Trochlear depth: This measures the inset depth of the
trochlear groove (sulcus) relative to the average of
the maximum anteroposterior distance of the medial
and lateral femoral condyles (it is determined on
axial images at the same level as trochlear facet
asymmetry). Trochlear dysplasia is assumed if
trochlear depth is 3mm or less.*?

Patella alta:

The ratio of patellar tendon length (measured from
apex of patella on sagittal image to its attachment to
tibial tuberosity below) to the maximum supero-
inferior patellar distance. Patellar height ratio of
more than 1.3 (which is the normal plus 2 standard
deviations) was taken as patella alta.[>1%

TTTG distance:

TTTG distance was measured on axial MRI images.
The distance between the middle of tibial tuberosity
to the deepest point of trochlear groove was taken.
Distance of <13 mm was considered normal, and

13mm or more as predisposing factor for patellar
instability.[]

Injury of the MPFL and the medial patellar
retinaculum is diagnosed on MR images in 70-100%
patients examined after lateral patellar dislocation. In
1/4th of cases, the MPFL is ruptured at the femoral
attachment, which can also occur in the form of an
avulsion tear of epicondyle.[*]

RESULTS

Out of 30 patients, 20 were female (66.7%) patients
and 10 male (33.3%) patients. Mean age of the
patients was 17.00£6.2367 and majority of patients
were in 10-20 years age group (18 out of 30 cases
i.e. 60%).

TR 60.0 TE: 103.7

Figure 2: Lateral trochlear inclination angle <11°

Morphology of trochlear facet in our study was as
follows: Dejour’s type A in 13 patients, type B in 7
patients, type C in 2 patients and type D in no
patients. Hence there was 73.3% morphological
abnormality of trochlear facet in our study. Shallow
trochlear depth (<3mm) was present in 17 out of 30
patients i.e 56.7% [Figure 1]. In our study <11°
lateral trochlear inclination angle was present in 16
patients (53.3%) [Figure 2]. Abnormal trochlear
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facet asymmetry ratio i.e<40% was present in 10 out
of 30 cases.

Majority of our patients had patella alta[Figure 3].
20 out of 30 patients (66.7%) in our study had
increased patellar height ratio of >1.3 (Insall Salvati
ratio).

TTTG distance was >13 mm (Figure 4) in 19
patients (63.3%) and <13mm in 11 patients.

We also studied MPFL status in our patients with
congenital patellar instability. 7 (23.3%) patients had
partial tear at patellar insertion and 14 (46.7%)
patients had thinning at entire length. It was also
noted that, patients having more number of previous
episodes of patellar dislocations, had more MPFL
abnormalities (16 patients with >4 episodes of
dislocations and 5 patients with <4 episodes of
dislocations had MPFL abnormalities).

Figure 3: Patella alta with lateral patellar dislocation
(Insall Salvati ratio 1.33)

N A - TR: 3880.0 TE
Figure 4: Increased TTTG distance of 25.8mm (axial
T2FS image)

DISCUSSION

There are multiple predisposing factors responsible
for congenital patellar instability and resulting into
recurrent patellar dislocations. Recurrent patellar
dislocation results in soft tissue (particularly MPFL)
and articular cartilage injury, one of the causes of
anterior knee pain. MRI is very useful in assessing
these risk factors as well as the resultant injuries.?l
We used a 3 Tesla MRI machine in clinically

diagnosed cases of congenital patellar instability and
found 1 or more risk factors in all the patients.
Steensen et al. reported trochlear dysplasia in 69%
patients with recurrent instability compared to 6% in
controls, which supports our study.'”! In our study
trochlear dysplasia was present in 22 patients out of
30 patients (73.3%). Burmann et al., and LaPrade et
al. reported the incidence of different morphological
types of trochlear dysplasia.*™ In both the studies
Type A was the commonest and type D was the least
common morphological type seen. In our study also
we found type A as the most common morphology.
Pfirrmann et al. carried out similar study and showed
shallow trochlear grove as an important risk
factor.8 In our study we found trochlear depth of
<3mm in 17 patients (56.7%), correlating well with
the above mentioned study. In 16 patients (53.3%),
in the present study, the lateral trochlear inclination
angle was <11°. Previous study by Escala et al. have
pointed out lateral trochlear inclination angle of <11°
as a very important risk factor for patella-femoral
instability.[*9

Insall-Salvati index is a reliable and simple
parameter to assess the patellar height ratio which is
also an important risk factor for patello-femoral
instability.[*314 Patella alta was present in 20 out of
30 patients (66.7%) in our study (Insall Salvati ratio
of >1.3).

Lateralization of tibial tuberosity was present in 19
patients (63.3%) in our study. Giampietro et al. have
shown the 13mm cut off value for TTTG distance
with good sensitivity and specificity in patients with
patella femoral instability.[*!

CT Scan of knee joint was once imaging gold
standard for measurement of TTTG distance,
however recent studies have shown that MRI can be
used as an accurate alternate investigation without
ionizing radiation and added advantage of soft tissue
and articular cartilage evaluation.? Early detection
of such predisposing risk factors in these patients
and surgical correction prevents soft tissue and
cartilage injuries and thus chronic knee pain and
disabilities." Trochleoplasty and medialization of
tibial tuberosity is performed for trochlear dysplasia
and increased TTTG  distance  patients
respectively.319

MRI has limitations of less availability, high cost
and some technical and patient related
contraindications. Also the planes and protocols are
to be chosen correctly for accurate measurements.
Various measurements as described above, are not
routinely obtained in MRI examination of knee,
unless there is clinical suspicion of recurrent patellar
dislocation. Maintaining optimum knee joint
angulation (i.e 5-10%) during the scan and inclusion
of tibial tuberosity in the scan area are important
prerequisite for successful completion of the
study.? We had to recall 3 patients to include the
tibial tuberosity in the scan.
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CONCLUSION

MRI is a very useful imaging modality for the
evaluation of predisposing factors in clinically
suspected patients of congenital patello femoral
instability. It is also capable of detecting soft tissue
and cartilage injuries in these patients of recurrent
patellar dislocations. Carefully performed MRI and
image interpretation with detailed measurements in
these patients can detect trochlear dysplasia, patella
alta and increased TTTG distance and helps in
timely surgical interventions.
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