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Abstract:  
Patellar instability is the morphologic abnormality in patello femoral joint which leads to recurrent patellar 
dislocations. Magnetic resonance imaging (MRI) is an effective method for evaluating the anatomy and 
congruence of patello femoral joint. Magnetic resonance imaging is reliable in identifying the risk factors for 
chronic patellar instability and in assessing knee joint damage associated with patellar dislocation. 
Purpose: The objectives of the study were to evaluate and characterize the common risk factors associated with 
patellar instability using MRI and to describe the MRI findings associated with patellar injury/dislocation.  
Materials and Methods: A retrospective study was undertaken in sixty-nine patients below 45 years referred to 
the Department of Radio Diagnosis, St. John’s Medical College Hospital, Bangalore, for MRI knee over two years 
who were diagnosed to have patello-femoral instability and/or injury. 
Patella alta, lateralisation of tibial tuberosity, trochlear dysplasia, patellar tilt were the underlying risk factors 
analyzed. Also, the associated findings such as torn medial patellofemoral ligament, marrow edema, thinning of 
patellar cartilage and anterior cruciate ligament injury were assesssed. 
Results: The age range of patients in this study ranged from 13 to 45 years with predominant population pertaining 
to 21-30 years (43.5 %). Trochlear dysplasia was in 27 patients (39 %) and the positive cases were further divided 
into different types based on Dejour classification out of which most common type in this study was Type C. 
Patella alta was seen in 46.7 % cases. 16 cases out of 69 patients showed evidence of patellar tilt (23 %). Increased 
T.T-T. G was seen in 5 cases. Patellar articular cartilage damage was seen in 40 % cases. The cases showing 
evidence of patellar cartilage defect were further divided into 4 grades with Grade 1 being the most common in 
this study present in 14 patients. ACL injury was seen in 52.2 % of the cases and these were noted to be 
significantly more common in type A trochlear dysplasia (p value – 0.018) in comparison to non-Type A trochlear 
dysplasia 
Conclusion: MRI is a more effective method for evaluating the anatomy and congruence of patello femoral joint. 
MRI clearly shows the cartilage and surrounding soft tissues of the joint. Recurrent patellar dislocations occur in 
individuals with underlying risk factors. MRI plays a crucial role in identifying the risk factors for chronic patellar 
instability and in assessing knee joint damage associated with patellar dislocation. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 
Introduction  

Anterior knee pain is one of the most frequent 
complaints in orthopedics and sports medicine [1]. 
Patellar instability is one of the leading causes of 
knee pain under the age of 45 years [2]. The highest 
incidence is noted in the 2nd decade of life (around 
30 per 100,000) [3,4]. Different imaging modalities 
are available for the assessment of knee joint. 
However, MRI is the preferred examination since it 
provides excellent soft tissue contrast, does not 
involve ionizing radiation and is not invasive. 
Anterior knee pain cannot be attributed to one single 
factor, but multiple factors are involved [5,6]. 
Patello femoral disorders are a major cause of 

disability, particularly in females and can lead on to 
degenerative arthritis disorders of the knee joint. 
Patello femoral joint instability is a multi-factorial 
problem with great variability and severity of the 
anatomical deformities. MRI is a highly sensitive 
cross-sectional imaging modality for the assessment 
of the ligaments, cartilages and bone injuries 
associated with patellar dislocation [7,8,9,10]. The 
various anatomic risk factors that may predispose to 
chronic patellar instability can also be assessed by 
MRI [11,12,13,14]. In this study, the role of MRI in 
detection of predisposing anatomical factors for the 
patellar instability (Table 1) is evaluated and the 

http://www.ijcpr.com/


 
 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

George et al.                              International Journal of Current Pharmaceutical Review and Research 

499  

MRI findings in the knee in patients with patellar 
instability/injury is described. 

Clinical examination: The diagnosis of patello 
femoral disorders begins with a thorough history 
taking and systematic physical examination. The 
origin of patellofemoral symptoms is generally multi 
factorial and the clinical examination cannot be 
limited to the knee but must take the patient as a 
whole by assessing the way he/she moves and walks. 
This is because for the treatment to be successful, it 
is essential to identify the right factors for a specific 
case [15]. 

Imaging the Patello Femoral joint: The 
radiological studies are done inorder to confirm the 
disease and choose the best treatment option. The 
first step in detection of any knee pathology is 
standard x-rays and can detect any anatomical 
abnormalities in case of patello femoral 
abnormalities [16]. X-rays can be used to look for 
any joint space narrowing, patellar height, sulcal 
angle and trochlear shape assessment. Evidence of 
degenerative joint changes can be seen in the form 
of osteophytes and reduced joint space. Information 
about the position of patella whether it is well 
centered or subluxated can be obtained.  

CT scan can be used in the analysis of PFJ. It allows 
the measurement of many knee parameters and 
perfectly shows the bone morphology of the knee 
[17]. The method is non-invasive, it is quick, it 
provides excellent visualization of bone in the axial 
projection. The main disadvantages are that it cannot 
image soft tissues (including the cartilage, ligament 
and menisci), and irradiation to the patient.    
Magnetic resonance imaging (MRI) is a useful tool 
in the diagnosis of PFJ disorders. MRI of the knee is 
widely used after first-time or recurrent patellar 
dislocation. MRI is highly useful in the assessment 
of cartilage status. The advantages of MRI are 
absence of ionizing radiation and excellent soft 
tissue resolution providing additional information 
regarding other osseous, cartilaginous and soft tissue 
structures of the knee to detect associated damages 
or lesions. 

Treatment of Patello Femoral Joint Disorders: 
The treatment for PFJ disorders can be operative or 
non-operative. The former includes education, 
exercise including quadriceps strengthening, 
patellar taping, braces and foot orthoses. The most 
common surgeries done are MPFL reconstruction, 
trochleoplasty, lateral release of lateral patellar 
retinaculum, medialization of tibial tuberosity and 
medial capsular plication.  

Materials and Methods 

Source of Data: This is a retrospective study where 
patients detail from medical record files were 
collected for patients referred for evaluation of knee 
joint using MRI (as per the inclusion criteria 

discussed below) over two years. The study consists 
of a study of 69 patients from department of Radio 
Diagnosis, St. John’s Medical College Hospital, 
Bangalore. 

Study Design: Descriptive study. 

Method of Collection of Data: MRI images were 
analysed for each case with regard to trochlear 
geometry (trochlear depth, trochlear facet 
asymmetry and lateral trochlear inclination) and 
patello femoral alignment (tibial tuberosity - 
trochlear groove distance, patella height, lateral 
patello-femoral angle). 

Images were also studied for anterior cruciate 
ligament tear, fluid collections in and around the 
joint and also for any signal changes in the 
surrounding bones, cartilage and muscles. 

Inclusion Criteria 

All patients below 45 years with MRI knee showing 
patellar injury/ dislocation or with the following as 
major clinical features: 

1. Recurrent anterior knee pain 
2. History of patellar maltracking  
3. History of patellar instability 
4. Recurrent patellar dislocation 

Exclusion Criteria 

1. Age related degenerative arthritis of the knee 
joint. 

2. Infective arthritis. 
3. Severely obese patients. 
4. Claustrophobic patients. 
5. Patients with metallic implants. 
6. Patients with pacemakers. 

Data Acquisition: For evaluation of the cervical 
spine, MRI will be performed using a 1.5T 
superconducting MRI machine (Signa HDxt® 1.5T, 
GE Medical Systems, Milwaukee, WI, USA). The 
patients were briefed about the MRI following 
which consent was taken. The noise due to gradient 
coils and the need to remain still during MRI scan 
were explained to the patients.  

The images were interpreted by radiologists with 
more than 5 years’ experience in reporting cross-
sectional imaging. Protocol for MRI Knee in this 
study is described in Table 2. 

Methodology 

The different parameters that were assessed in the 
study were: 

• Lateral trochlear inclination (LTI) (Figure 
1): The most superior section showing trochlear 
cartilage was selected from the axial dataset. 
Now the inclination angle was measured 
between a line drawn along the subchondral 
bone of the lateral trochlear facet and a 



 
 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

George et al.                              International Journal of Current Pharmaceutical Review and Research 

500  

tangential line connecting the posterior aspect 
of the femoral condyles. The threshold for 
trochlear dysplasia is an inclination angle of 
11°, with an inclination angle of less than 11° 
indicating trochlear dysplasia.  

 

• Trochlear facet asymmetry (TFA) (Figure 
2): Measured at 3 cm above the tibiofemoral 
joint cleft. It is calculated as the ratio of the 
length of the medial trochlear facet to the length 
of the lateral trochlear facet. A trochlear facet 
ratio of less than 40% is defined as indicating 
dysplasia. 

 

• Trochlear Depth (TD) (Figure 3): Measured 
at 3 cm above the tibiofemoral joint cleft. A line 
drawn parallel to the posterior aspect of the 
femoral condyles serves as a reference line (line 
D). The lines drawn perpendicular to the 
reference line indicates the largest 
anteroposterior diameters of the lateral (line C) 
and medial (line A) trochlear facets and the 
deepest point of the sulcus (line B). Trochlear 
depth is calculated as follows: (A + C/2) - B). 
Trochlear dysplasia is assumed if the trochlear 
depth is 3 mm or less. If any of the above factors 
of trochlear geometry were abnormal, the 
patient was considered positive for trochlear 
dysplasia. 

• Tibial Tubercle – Trochlear Groove Distance 
(TT-TG) (Figure 4): On MR images, the 
mediolateral distance of the tibial tuberosity 
from the deepest    point of trochlea can be 
measured.  A tibial tubercle–trochlear groove 
distance of more than 20 mm is considered as 
excessive lateralization of tibial tuberosity. 

• Patella Height Ratio (PHR) (Figure 5); It is 
calculated as the length of the patellar tendon 
measured posteriorly from the apex of the 
patella to its attachment to the tibial tuberosity 
on a sagittal MR image, divided by the longest 
superoinferior diameter of the patella (Insall-
Salvati index). Patella alta is defined as a 
patellar height ratio of more than 1.3. 

• Lateral Patello Femoral Angle (LPFA) 
(Figure 6); Patellar tilt is diagnosed by 
determining the lateral patellofemoral angle, 
which is calculated from lines drawn along the 
patella and along the condyles. A 
patellofemoral angle opening laterally is 
considered normal. An angle opening medially 
indicates patellar tilt. 

• Patella articular damage: Chondromalacia 
patellae were staged based on Outerbridge’s 
classification (Table 3).

•  
 

Table 1: Factors that influence patellar stability 
Structure Role in patellar stability 
Femoropatellar bone and cartilage  
Congruence 

Static stability: restraint to lateral patellar displacement at flexion angles 
more than 30 degrees 

Quadriceps muscle Active stability: quadriceps contraction pulls the patella proximally, 
posteriorly and slightly laterally; the force of quadriceps is resisted by 
patellar tendon tension 

Retinacula Passive stability by MPFL 
 

Table 2: Imaging Protocol 
Sequence Plane FOV (mm) Slice Thickness(mm) 
PD FSE Sagittal 135-180 3 
T2 FSE FS / STIR  Sagittal 135-180 3 
T1 FSE Coronal 160 3 
PD FSE FS / STIR Coronal 160 3 
PD FSE FS Axial 160 3 

                                                      
Table 3: (Chondromalacia Patellae) 

Grade Description 
I Focal areas of hyperintensity with normal contour 
II Blister like swelling or fraying of the articular 

cartilage extending upto the surface 
III Partial thickness cartilage loss with focal ulceration 
IV           Full thickness cartilage loss with underlying bone 

reactive changes 
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                              Normal                            Abnormal 

Figure 1: Lateral Trochlear Inclination (LTI) 
 
 

 
Figure 2: Trochlear Facet Ratio: a. Normal - 58 %, b. Decreased – 35.5 % 

 
 

 
Figure 3: Method of measuring Trochlear Depth 

a. b 
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Normal                                   Increased 

Figure 4: Tibial Tubercle - Trochlear Groove Distance 

  
a. Normal                                                                 b. Abnormal (>1.3) 

Figure 5: Patellar Height Ratio (Insall Salvati Ratio)  
 

 
a. Normal                                    b.   Abnormal 

Figure 6: Lateral Patello Femoral Angle 
 

a b 
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Figure 7: Age wise distribution 

 

 
Figure 8: Age wise Distribution of Gender 

 

 
Figure 9: Types of Trochlear dysplasia 
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Figure 10: Frequency of anatomical factors predisposing to patellar instability 
 

 
Figure 11: Grades of Chondromalacia 
Table 4: TD & ACL Crosstabulation 

  
TD 

  
  

  
  

ACL Total           +    - 

Type A Cases 9 1 10 
% with TD 90.00% 10.00% 100.00% 

Non-Type A Cases 7 10 17 
% with TD 41.20% 58.80% 100.00% 

Total Count 16 11 27 
% with TD 59.30% 40.70% 100.00% 

Results

All the findings of the cases studied were tabulated 
using Microsoft Excel. This is depicted in the master 
chart which has been added to the annexure. 

Statistical analyses were conducted using SPSS. p 
value less than 0.05 was considered as significant. 
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Data Analysis: 69 patients who were referred for 
MRI knee (satisfying the inclusion criteria) were 
included in the study. The observations of these 69 
cases were compiled and analyzed. 

Age Distribution (Figure 7): The age of the 
patients studied ranged from 13 years to 45 years. 
The patients involved in the study were divided into 
3 age groups viz. less than 20, 21-30 and 31-45 
years.  

Gender wise distribution of cases: Of the 69 
patients studied, 39 (56.5 %) patients were males 
and 30 (43.5 %) patients were females. 

Age wise Distribution of Gender: Clearly depicted 
in figure 8.   

Trochlear Dysplasia: Out of the 69 cases, 27 
patients (39.1 %) had trochlear dysplasia. In these 27 
patients, 10 patients (37 %) had Type A, 1 patient 
(3.7 %) had Type B, 15 patients (55.6%) had Type 
C and 1 patient (3.7%) had Type D trochlear 
dysplasia (figure 9). Out of the 27 patients with 
trochlear dysplasia, 18 patients had history of 
recurrent anterior knee pain (67 %), 3 patients had 
history of patellar maltracking (11 %), patellar 
instability (11 %) and recurrent patellar dislocations 
(11 %).  

Patella Alta: Out of the 69 cases, 32 patients (46.7 
%) had patella alta. 

Patellar Tilt: Sixteen patients in the total 69 cases 
had positive patellar tilt. 

Lateralisation of tibial tuberosity: Only 5 patients 
(7.2 %) out of the total cases had excessive of 
lateralization of tibial tuberosity. 

Frequency of anatomical factors predisposing to 
patellar instability is depicted in figure 10.  

Cartilage Defects: In the 69 cases analysed in the 
study, 28 patients (40.6 %) had evidence of cartilage 
damage on MRI. 

Grades of chondromalacia (Refer figure 11) 

Frequency of MPFL, osteochondral and muscle 
injuries: In 69 cases, fourteen patients showed signs 
of MPFL(medial patello femoral ligament) injury, 
thirty nine patients had bony or cartilage (or both) 
injuries and seven patients had muscle edema. 

Joint effusion: Joint effusion was seen in 52 
(75.4%) of the patients. Lipohemarthrosis was seen 
in two cases (2.9 %). There was no joint effusion 
noted in 17 (24.7%) of the cases studied. 

Bone Marrow Edema: Thirty cases out of 69 
patients had bone marrow edema (43.5 %). Femoral 
edema was seen in 25 patients (36.2 %). Patellar 
edema was seen in 21 patients (30.4 %). Tibial 
edema was seen in 10 patients (14.5 %). Femoral 
edema was confined to the condyles in all the cases. 

ACL injury: Thirty six patients out of sixty nine 
patients (52.2 %) had features of ACL injury 
(tear/strain) .  

Association between ACL injury and type of 
Trochlear dysplasia (Table 4): Trochlear dysplasia 
was seen in 27 patients. ACL injury was present in 
36 cases out of the 69 cases. Frequency of the 
trochlear dysplasia have been already discussed 
above. Now, ACL injury was seen in 9 out of 10 
cases of Type A trochlear dysplasia and 6 out of 15 
cases of Type C Trochlear dysplasia.  

Chi-square test was done to find the level of 
significance (p value) and the statistical analysis has 
been summarised in the following table: 

P value – 0.018 

Discussion 

Role of MRI in the evaluation of patello femoral 
joint: MRI (Magnetic Resonance Imaging) is highly 
useful in the assessment of patello femoral joint 
[18,19,20]. In upto 50 % cases, patellar dislocation 
may be first detected on MRI [10]. In the earlier 
reports, there were few disadvantages which could 
be overcome by the introduction of new techniques 
to magnetic resonance imaging (MRI) study 
protocol. Imaging in patellofemoral instability is 
critical to accurately diagnose the root causes and for 
their adequate treatment. 

MRI provides a road map for the surgeons prior to 
performing arthroscopy or open surgery. Patello 
femoral joint cartilage consists of articular surface of 
patella and trochlear surface.  Virolainen et al has 
suggested that MR imaging has been shown to be a 
highly sensitive imaging modality for detecting 
ligamentous, cartilaginous, and bone injuries 
associated with patellar dislocation [21]. 

Patellar dislocations are usually a consequence of 
active lifestyle. After the initial episode, the patient 
can present with other complaints such as anterior 
knee pain, recurrent patellar instability and later, the 
development of patello femoral osteoarthritis.  

Visuri et al and Harilainen et al has described 
traumatic patellar dislocations as one of the most 
common knee injuries [22,23]. One of the most 
challenging cases that orthopaedicians, especially 
the sports medicine physicians face routinely is 
patello femoral instability. The displacement of 
patella out of femoral trochlear groove (TG) to the 
lateral direction is called patellar dislocation [24]. 
Patellar dislocation can be of two types: traumatic 
and non-traumatic. The term traumatic dislocation is 
used when patellar dislocation occurs with 
significant forces affecting the knee joint especially 
during accidents or sports injuries. Non-traumatic 
patellar dislocation occurs without any external 
trauma and is related to underlying dysplastic 
features of patello femoral joint. 
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MRI has the advantage of being non-invasive, 
highly accurate for the assessment of soft tissue 
structures. It has multi planar capabilities, with 
excellent sensitivity and specificity, high spatial and 
contrast resolution. MRI has replaced diagnostic 
arthroscopy in knee as the primary diagnostic 
modality. 

Age and patello femoral joint pathologies: Our 
study consisted of 69 patients below 45 years of age 
who presented with recurrent knee pain, history of 
patello femoral instability or patellar maltracking. 
The study shows high incidence of PF joint diseases 
in younger age group. The highest age group 
affected in this study was 20 – 30 years (43.5 %). In 
this study, 39 males (56.5 %) and 30 females (43.5 
%)  were included.  

The study by Paxton et al [3] has shown that patellar 
dislocation most commonly affects young and active 
people and the women in the second decade of life 
is at the highest risk.  

Fithian et al [4] describes that the overall incidence 
of patello femoral instability is around 6 per 
100,000, with the highest incidence occurring in the 
2 nd decade of life, and it becomes significantly 
lower after 30 years of life (around 2 per 100,000).  

Anatomical factors predisposing to patello 
femoral instability: The role of MRI is to identify 
the classic entities implied in the genesis of 
patellofemoral instability: trochlear dysplasia, 
abnormal tibial tubercle-trochlear groove distance 
(TT-TG), patella alta and patellar tilt. 

Our study used three different parameters to assess 
trochlear dysplasia namely lateral trochlear 
inclination (figure 1), trochlear facet ratio (figure 2) 
and trochlear depth (figure 3). Carrillon et al [12] 
and Diedrich et al [25] also described the use of 
these three parameters in the assessment of trochlear 
dysplasia with excellent values in discriminating 
cases and controls, with a sensitivity of 93 %, a 
specificity of 87 %, and an accuracy of 90 % by 
using a threshold value of 11 degrees for lateral 
trochlear inclination as in this study. The frequency 
of trochlear dysplasia cases in our study was 39 % 
(27 out of 69 cases). The most frequent type of 
trochlear dysplasia in this study was Type C (55.5 
%), followed by Type A (37 %), Type B (3.7 %) and 
Type D (3.7 %). Lippacher et al [26] in his study has 
analysed the radiographic and MRI based Dejour 
classification and concluded that classification into 
4 types showed fair intra observer and inter observer 
agreements.  They also concluded that there is 
underestimation of the severity of trochlear 
dysplasia on lateral radiographs compared with axial 
MR views. 

In cases with increased patellar height ratio, 32 cases 
(46.7 %) showed evidence of patella alta on sagittal 
MRI images. There are different parameters used for 

the assessment of patellar height.  Insall-Salvati 
index was used in this study. 

The frequency of cases with positive patellar tilt was 
23 % (16 out of 69 cases). Excessive lateralization 
of tibial tuberosity (TT-TG distance) was seen in 
only 5 cases (7.2 %). This study used a cut off of 20 
mm for increased TT-TG distance which is in 
consensus with other studies [25]. The low number 
of cases (5 cases) of excessive lateralization of tibial 
tuberosity (increased T.T-T. G distance) is probably 
due to the low sample size of the study. 

The most frequent among these anatomic 
abnormalities in this study was patella alta (46.7 %) 
followed by trochlear dysplasia (39 %), patellar tilt 
(23 %) and increased TT-TG distance (7 %). Atkin 
et al [4] has described in his study that patella alta is 
the most frequent anatomical factor predisposing to 
patello femoral instability. 

Among the patients positive for trochlear dysplasia, 
the most common presenting complaint was 
recurrent anterior knee pain (67 %). This is similar 
to the study by Pfirrmann et al [11], where the most 
common clinical symptom in patients with trochlear 
dysplasia was knee pain.  

Associated MR Imaging findings: The study 
assessed the role of MRI in the detection of 
associated injuries seen in case of patellar 
dislocation/injury. There are few other studies which 
have described the associated injuries in the setting 
of patellar dislocation/patello femoral injury [21, 25, 
27].  

Dysplastic features of knee joint may be associated 
with patellar cartilage defects. Patellar cartilage 
defects were seen in 28 (40.6 %) with the following 
distribution: Grade I (50 %), Grade II (14.3 %), 
Grade III (17.8 %) and Grade IV (17.8 %). 
Outerbridge classification was used for grading of 
chondromalacia patella and was best seen on axial 
PD sequence in this study.  

The frequency of cases with MPFL tear was 20.3 % 
(14 out of 69 cases). Sanders et al, Sallay et al and 
Avikainen et al [28,29,30] in their studies have 
shown that MPFL tears are present in 90-100 % of 
acute patellar dislocations showing discordance with 
this study.  

Joint effusion was the most common finding in our 
study in association with patellar injuries. It was 
present in 75 % cases. Previous studies [9,31] have 
reported that knee joint effusion will be seen in most 
patients, especially when imaging is performed 
immediately after the event. Bone marrow edema 
was commonly associated with patello femoral 
injuries in this study with the femoral condyles (36 
%) and patella (30 %) affected most commonly. 
Diedrich et al [25] have reported that in cases of 
bone edema following patellar dislocation, a typical 
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finding is contusion of the medial aspect of the 
patella and the femoral condyle. 

This study also showed ACL injuries in 52.2 % 
cases. The study also assessed the association of 
ACL injury with different types of trochlear 
dysplasia. ACL injuries were significantly more 
common in patients with Type A trochlear dysplasia 
compared to non-Type A trochlear dysplasia cases 
(p value – 0.018). This was in agreement with the 
recent study by Botchu et al [32] which showed that 
Dejour Type A trochlear dysplasia was associated 
with ACL injuries. 

Other associated findings noted in this study were 
intra articular bodies in 4.3 % (3 cases), muscle 
edema in 10.1 % (7 cases) and lipohemarthrosis in 
2.9 % (2 cases). 

Conclusion 

Patello femoral instability refers to the movement of 
the patella out of its normal alignment. It can be 
either dislocation or subluxation. The condition is 
common in young age. MRI plays a pivotal role in 
the assessment of patello femoral joint. In cases 
where the history, physical examination and plain 
radiographs are inconclusive, MRI can help arrive at 
the diagnosis of a recent acute patella dislocation.  

MRI plays a crucial role by identifying the 
underlying dysplastic features and associated 
findings in a case of patellar dislocation/patello 
femoral injury. MRI helps in the early detection of 
the aetiology for the patellar instability (anatomic 
predisposing risk factors or other acquired causes 
following a primary patellar dislocation) and hence 
early institution of the surgical treatment can be 
given.  

More studies involving a larger sample for a longer 
duration is needed to draw broader conclusions and 
to strengthen the findings of the present study. 
Screening of the young athletes for trochlear 
dysplasia is suggested to increase their awareness of 
anterior cruciate ligament injuries. 

References 

1. DeHaven KE, Dolan WE, Mayer PJ. 
Chondromalacia patellae in athletes: clinical 
presentation and conservative management. Am 
J Sports Med 1979; 7:5–11. 

2. Chhabra A, Subhawong T K, Carrino J A. A 
systematised MRI approach to evaluating the 
patellofemoral joint. Skeletal Radiology 2011 
April; 40(4): 375-387. 

3. Fithian DC, Paxton EW, Stone ML, Silva P, 
Davis DK, Elias DA, White LM. Epidemiology 
and natural history of acute patellar dislocation. 
Am J Sports Medicine 2004;32(5): 1114-21.  

4. Atkin DM, Fithian DC, Marangi KS, Stone ML, 
Dobson BE, Mendelsohn C. Characteristics of 
patients with acute lateral patellar dislocation 

and their recovery within the first 6 months of 
injury. Am J Sports Medicine 2000;28(4):472-
9. 

5. Barton R S, Ostrowski ML, Anderson TD et al 
(2007) Intraosseous innervation of the human 
patella: a histologic patella: a histologic study. 
Am J Sports Med 35:307–311. 

6. Biedert RM, Sanchis-Alfonso V (2002) Sources 
of anterior knee pain. Clin Sports Med 21:335–
347. 

7. Elias DA, White LM, Fithian DC. Acute lateral 
pa¬tellar dislocation at MR imaging: injury 
patterns of medial patellar soft-tissue restraints 
and osteochon¬dral injuries of the inferomedial 
patella. Radiology 2002;225(3):736–743. 

8. Guerrero P, Li X, Patel K, Brown M, Busconi 
B. Medial patellofemoral ligament injury 
patterns and associated pathology in lateral 
patella dislocation: an MRI study. Sports Med 
Arthrosc Rehabil Ther Technol 2009;1(1):17. 

9. Kirsch MD, Fitzgerald SW, Friedman H, 
Rogers LF. Transient lateral patellar 
dislocation: diagnosis with MR imaging. AJR 
Am J Roentgenol 1993;161 (1):109–113. 

10. Lance E, Deutsch AL, Mink JH. Prior lateral 
patellar dislocation: MR imaging findings. 
Radiology 1993;189(3):905–907. 

11. Pfirrmann CW, Zanetti M, Romero J, Hodler J. 
Femoral trochlear dysplasia: MR findings. 
Radiology 2000;216(3):858–864.  

12. Carrillon Y, Abidi H, Dejour D, Fantino O, 
Moyen B, Tran-Minh VA. Patellar instability: 
assessment on MR images by measuring the 
lateral trochlear inclination—initial experience. 
Radiology 2000;216 (2):582–585. 

13. Escala JS, Mellado JM, Olona M, Giné J, Saurí 
A, Neyret P. Objective patellar instability: MR-
based quantitative assessment of potentially 
associated anatomical features. Knee Surg 
Sports Traumatol Arthrosc 2006;14(3):264–
272. 

14. Miller TT, Staron RB, Feldman F. Patellar 
height on sagittal MR imaging of the knee. AJR 
Am J Roent¬genol 1996;167(2):339–341. 

15. Leb RB, Fulkerson JP (1993) Differential 
diagnosis in patients with disorders of the 
patellofemoral joint. Yale J Biol Med 
66(3):209–217. 

16. Tavernier T, Dejour D (2001) Knee imaging: 
what is the best modality. J Radiol 82(3 Pt 
2):387–405, 407–408. 

17. Alemparte J, Ekdahl M, Burnier L et al (2007) 
Patellofemoral evaluation with radiographs and 
computed tomography scans in 60 knees of 
asymptomatic subjects. Arthroscopy 
23(2):170–177. 

18. Brossmann J, Muhle C, Schroder C, Meichert 
UH, Bill CC. Evaluation of patellar tracking in 
patients with suspected patellar malalignment: 



 
 

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

George et al.                              International Journal of Current Pharmaceutical Review and Research 

508  

cine MR imaging vs arthroscopy. AJR Am J 
Roentgenol 1994; 162:361-367. 

19. Kujala UM, Osterman K, Kormano M, Komu 
M, Schlenzke D. Patellar motion analyzed by 
magnetic resonance imaging. Acta Orthop 
Scand 1989; 60:13-16.  

20. Shellock FG, Mink JH, Fox JM (1988) 
Patellofemoral joint: kinematic MR imaging to 
assess tracking abnormalities. Radiology 
168:551–553. 

21. Virolainen H, Visuri T, Kuusela T. Acute 
dislocation of the patella: MR findings. 
Radiology 1993;189(1): 243–246. 

22. Harilainen A, Myllynen P, Antila H, Seitsalo S. 
The significance of arthroscopy and 
examination under anaesthesia in the diagnosis 
of fresh injury haemarthrosis of the knee joint. 
Injury. 1988; 19:21-24. 

23. Visuri T, Koskenvuo M, Dahlstrom S. 
Haemarthrosis of the clinically stable knee due 
to sports and military training in young recruits: 
an arthroscopic analysis. Mil Med. 1993; 
158:378-381. 

24. Hughston JC. Subluxation of the patella. J Bone 
Joint Surg Am.1968; 50 1003-1026. 

25. Diedrichs G, Issever AS, Scheffler S. MR 
Imaging of Patellar Instability: Injury patterns 
and assessment of risk factors. RadioGraphics 
2010; 30:961-981. 

26. Lippacher S, Dejour D, Elsharkawi M, et al. 
Observer agreement on the Dejour trochlear 

dysplasia classification: a comparison of true 
lateral radiographs and axial magnetic 
resonance images. Am J Sports Med. 
2012:40:837-843. 

27. Fernandes PR, Idilio J, Dejour D.  Imaging in 
Patellofemoral Instability: An Abnormality-
based Approach. Sports Med Arthrosc Rev 
2012; 20:145–151. 

28. Sanders TG, Morrison WB, Singleton BA, 
Miller MD, Cornum KG. Medial patellofemoral 
ligament injury following acute transient 
dislocation of the patella: MR findings with 
surgical correlation in 14 patients. J Comput 
Assist Tomogr. 2001:25:957-62. 

29. Sallay PI, Speer KP, Garrett WE. Acute 
dislocation of the patella. A correlative 
pathonatomic study. Am J Sports Med.1996; 
24:52-60. 

30. Avikainen VJ, Nikku RK, Seppanen-Lehmonen 
TK. Adductor Magnus tenodesis for patellar 
dislocation. Technique and preliminary results. 
Clin Orthop. 1993:12-16. 

31. Spritzer CE, Courneya DL, Burk DL Jr, Garrett 
WE, Strong JA. Medial retinacular complex 
injury in acute patellar dislocation:  MR 
findings and surgi¬cal implications. AJR Am J 
Roentgenol 1997;168(1): 117–122. 

32. Botchu R, Obaid H, Rennie WJ. Correlation 
between trochlear dysplasia and anterior 
cruciate ligament injury. Journal of Orthopaedic 
Surgery 2013;21(2):185-188

 


