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INTRODUCTION 

The integral component of the extensor mechanism of the 

knee joint is the patella. Quadriceps muscle efficiency 

can be increased by increasing the leverage of the 

patella.
1,2

 Throughout the range of motion patella 

increases the extension moment arm.
3 

Insall Salvati ratio 

is the ratio between the length of the patellar tendon (LT) 

over the length of the patella (LP). Whereas modified 

Insall Salvati ratio is measured slightly differently by 

measuring the distance from the inferior margin of the 

patellar articular surface (as opposed to the lower pole of 

the patella itself) to the patellar tendon insertion and 

length of the patellar articular surface.
4
 

The above parameters describe whether it is high riding 

patella (patella alta) or low riding patella (patella baja). A 

high riding patella may be associated with recurrent 

lateral dislocation or subluxation of patella, chondro-

malacia of patella, and Sinding-Larsen-Johansson disease
 

and patellar and quadriceps tendonitis and Osgood-

Schlatter disease.
5-7

 A low-riding patella (patella baja) 

may be associated with quadriceps tendon rupture, 

neuromuscular disorders, achondroplasia, and 

postoperative advancement of the tibial tuberosity.
8-10

 

METHODS 

This study included 200 people seen on a OP basis in Sri 

Ramachandra medical college and research institute 

between January 2016 to June 2016, chosen randomly, 

splitting up the study population by 100 males and 100 

females to avoid gender based bias with no previous 

history of trauma, surgeries or any pathologies in and 

around the knee joint. Patients with bilateral knee 

pathology and people below the age of 18 were excluded 

from the study. Radiographic evaluation using x-rays of 

the knee joint- lateral view with knee kept in 300 flexion. 

From aforementioned radiographs Insall Salvati ratio and 

modified Insall Salvati ratio were calculated. 
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Figure 1: Insall Salvati ratio.                

 

Figure 2: Modified Insall Salvati ratio. 

RESULTS 

The mean Insall Salvati ratio for 100 males were found to 

be 1.41 and for 100 females were found to be 1.28. The 

mean modified Insall Salvati ratio for 100 males were 

1.81 and for 100 females were 1.75. The mean 

Insallsalvati ratio for 200 south Indian population were 

found to be 1.34 and mean modified Insall Salvati ratio 

for 200 south Indian population was found to be 1.78. 

Table 1: Mean Insall Salvati and modified Insall 

Salvati ratio values. 

Sample 
Insall Salvati 

ratio 

Modified Insall 

Salvati ratio 

Male  1.41 1.81 

Female 1.28 1.75 

Mean 1.34 1.78 

DISCUSSION 

From the above study, it can be concluded that there is no 

much of a difference between the mean modified Insall 

Salvati ratio between the male and female being 1.81 and 

1.75 respectively. Patella alta and patella baja represent 

the 2 ends of the scale of the LT/LP ratio. The Insall 

Salvati ratio is easy to calculate and independent of the 

degree of knee flexion.
4
 The normal ratio is 1.02±0.13; 

values >1.2 are suggestive of patella alta and values <0.8 

are suggestive of patella baja.
8,9

 

Anomalies in patella position are associated with 

derangements of patellofemoralfunction such as 

chondromalacia
 
and recurrent subluxation or dislocation 

of the patella.
5,11-14 

 In our study the mean Insall Salvati 

ratio appears to be towards patellar alta. Similarly, in the 

study done by Upadhyay et al showed the mean Insall 

Salvati ratio for people in central India to be 1.14 

whereas in our study which involved south Indian 

population showed 1.34. Squatting and sitting cross-

legged are common activities of daily living in Indian 

cultures. The Insall Salvati ratio is often restricted to 

chair-sitting western populations and may not be 

generalised to others.
15

 

In a southern Chinese population, the position of patella 

is 15 to 20% higher than that in western populations. A 

patella alta index of  >3.4 is considered abnormal in these 

population.
16 

The patellar position is empirical for 

evaluation of the anatomic alignment of the knee and 

anterior knee pain.
17,18

 A patella alta may cause pain 

secondary to patellar instability or chondromalacia 

patellae that results from abnormal patellofemoral 

junction contact stress leading to arthritis.
19 

The use of the Insall Salvati ratio to determine the 

patellar position is less applicable to Indian populations 

in which squatting, sitting cross-legged, and kneeling are 

customs. We propose that the normal range of the ratio 

for squatters among Indian populations be 0.7 to 1.5.
15

 

CONCLUSION 

Though the results may show the spectrum of Insall 

Salvati ratio towards patella alta when compared to 

western people it can be attributed to sitting cross legged, 

squatting and kneeling customs of south Indian 

population. Modified Insall Salvati ratio could be used to 

assess the contact stress at patellofemoral junction, it can 

be used as a predictor for arthritis. 
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