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 INTRODUCTION 


The knee is a very important weight bearing joint capable of performing complex and extensive movements. It is very frequently affected by traumatic and degenerative conditions.
Trauma to knee joint is a significant cause of morbidity in the young, active individuals especially amongst athletes. Knee is the most frequently imaged peripheral joint as knee is frequently injured site.
The most widely used diagnostic modalities to assess the joint injury are radiography, arthroscopy and MRI. Arthroscopy, is invasive and can cause complications [1,2]. Magnetic resonance imaging (MRI) has now been accepted as the best imaging modality for non-invasive evaluation of knee injuries. It has been reported to have a high diagnostic accuracy and does not involve the use of ionizing radiation [3]. In centers where dedicated musculoskeletal radiologists report on images a diagnostic accuracy of 90% can be achieved for ACL and the medial meniscus, slightly less for the lateral meniscus and slightly more for the PCL. MRI has proved reliable, safe and offers advantages over diagnostic arthroscopy, which is currently regarded as the reference standard for the diagnosis of internal derangements of the knee [4]. In the context of trauma, post-traumatic limited range of motion and mechanical knee symptoms MRI is generally considered a valuable diagnostic tool [5].
With MRI, it is possible to look into the injured knee non-invasively, thereby avoiding invasive procedures and further morbidity [6].
The knee joint is a compound type of synovial joint and due to the lack of bony support, stability of the joint is highly dependent on its supporting ligamentous structures, therefore injuries of ligaments and menisci are extremely common [7].
MATERIALS AND METHODS
50 cases with history of trauma to the knee, from various etiologies, which were referred to Department of Radiology Gauhati Medical College and Hospital from various clinical departments, suspecting internal derangement of knee, served as the subjects for this study. The study includes patients from both OPD and IPD and comprising of both sexes.
MRI was performed using Siemens 1.5 Tesla (SEIMENS TIM AVANTO) MR system using standard knee coil.
RESULTS
In our study, 64% cases were in the second and third decades followed by 20% cases in the 4th and 16% cases in the 5th decade. Mean age at diagnosis of knee injuries was 29.8 years. Male to female ratio was 18:7 in our study. Non-sports related injuries were more than sports related. 

In our study, the maximum number of cases of ACL, LCL, MCL, lateral meniscus, PLC injuries and joint effusion were found in the third decade. Medial meniscus injury was most common in the fourth decade and osteochondral lesions in the second decade.


Table 1: Age distribution of various knee injuries
	Age range in years

	Medial meniscus
	Lateral Meniscus
	ACL
	PCL
	LCL
	MCL
	Bone and cartilage
	Joint Effusion

	11-20
	5
	3
	6
	0
	0
	2
	9
	11

	21-30
	3
	9
	8
	3
	2
	3
	8
	15

	31-40
	9
	1
	4
	0
	0
	2
	3
	8

	41-50
	4
	2
	6
	0
	0
	0
	4
	6

	Total
	21
	15
	24
	3
	2
	7
	24
	40



Table 2: Sex distribution of various knee injuries

	Injuries
	Male
	Female

	Medial Meniscus
	15
	6

	Lateral Meniscus
	10
	5

	ACL
	15
	9

	PCL
	2
	1

	LCL
	0
	2

	MCL
	5
	2

	Bone and Cartilage
	13
	11

	Joint Effusion
	28
	12



Out of 50 cases, 36 were males and 14 females with male:female ratio of 18:7 showing a definite male preponderance.

Fig 1: Frequency of injuries of various structures around the knee
Most common finding was joint effusion seen in 40 patients (80%) followed by ACL tear and osteochondral injury in 24 patients each (48%). Medial meniscus injury was found in 21 patients (42%) and 15 patients (30%) had lateral meniscus injury. Among the collateral ligaments medial collateral ligament injury was seen in 7 (14%) of the patients and lateral collateral ligaments in 2 (4%).  PCL injury was seen in 3 patients (6%).


Table 3: Medial meniscus injury.
	MM tears
	No. of patients
	Percentage (%)

	Yes
	21
	42

	No
	29
	58





Table 4: Lateral meniscus injury.
	LM  tears
	No. of patients
	Percentage (%)

	Yes
	15
	30

	No
	35
	70





Fig 2: Pie diagram showing number of medial meniscal tears

Fig 3: Pie diagram showing number of lateral meniscal tears
Medial meniscus was involved more commonly in our study seen in 21 patients (42%) compared to the lateral meniscus which was found in 15 patients (30%). In both the medial and lateral meniscal tears the posterior horn was more commonly involved compared o the anterior horn and body.
Cruciate Ligaments injury:
Table 5: ACL injury.
	ACL  injury
	No. of patients
	Percentage (%)

	Yes
	24
	48

	No
	26
	52







Table 6: Types of ACL injury.
	Type of ACL injury
	No. of patients
	Percentage (%)

	Partial tear(low grade)/Sprain
	3
	12.5

	Partial tear(high grade)
	12
	50

	Complete tear
	9
	37.5




Fig 4: Pie diagram showing number of ACL injuries.


Fig 5: Different types of ACL injuries.

In our study there were 24 ACL injuries which comprised of 48%. Of the 24 patients 12 (50%) were high grade partial tears and 9 (37.5%) were complete tears and 3 (12.5%) were low grade partial injuries or sprains. Most common location for ACL tear was at mid substance which accounted for about 15 (62.5%) cases.
Table 7: PCL injury.
	PCL  injury
	No. of patients
	Percentage (%)

	Yes
	3
	6

	No
	47
	94





Fig 6: Pie diagram showing number of PCL injuries.
Table 8: Types of PCL injury.
	Type of PCL injury
	No. of patients
	Percentage (%)

	Partial tear
	2
	4

	Complete tear
	1
	2




Fig 7: Different types of PCL injuries.
We found 3 cases of PCL injury in our study of which 2 cases were partial tears and 1 was a complete tear.
Collateral Ligaments injury:
Table 9: MCL injury.
	MCL  injury
	No. of patients
	Percentage (%)

	Yes
	7
	14

	No
	43
	86



Table 10: Types of MCL injury.
	Type of MCL  injury
	No. of patients
	Percentage (%)

	Grade I
	2
	28.6

	Grade II
	3
	42.9

	Grade III
	2
	28.6




Fig 8: Pie diagram showing number of MCL injuries.



Fig 9: Different types of MCL injuries.




Table 11: LCL injury.
	LCL  injury
	No. of patients
	Percentage (%)

	Yes
	2
	4

	No
	48
	96




Fig 10: Pie diagram showing number of LCL injuries.

Table 12: Types of LCL injury.
	Type of LCL  injury
	No. of patients
	Percentage (%)

	Grade I
	0
	0

	Grade II
	1
	2

	Grade III
	1
	2


In our study there were 7 MCL injuries which comprised of 14% of the total study subjects. Of the 7 patients 3 (42.9%) were partial tears (grade II), 2 (28.6%) were complete tears (grade III) and 2 (28.6%) were grade I sprain. There were 2 cases of LCL injury of which 1 was partial tear and 1 was a complete tear.


Bone and Cartilage injury:
Table 13: Bone and cartilage injury.
	Bone and cartilage injury
	No. of patients
	Percentage (%)

	Yes
	24
	48

	No
	26
	52




Fig 11: Pie diagram showing number of bone and cartilage injuries.
There were 24 osteochondral injuries in our study which comprised about 48% of the study subjects.


DISCUSSION
In our study joint effusions were the most common finding affecting 40 patients (80%). Among the ligamentous and meniscal injuries, ACL tear was most common, seen in 24 patients (48%), to be followed by the medial meniscal injuries seen in 21 patients (42%).
	 In our study of 50 cases of knee injuries, the maximum number of cases i.e. 18 cases (36%) was within 21-30 years age group and the next largest group was up to 11-20 years, numbering 14 cases (28%). No cases of knee injury were found below 10 years and above 50 years of age. The mean age of the patients was 28.8 years. This is in keeping with a study by Majewski M et.al.[173] in 2006, in which the maximum patients were between 21-29 years. In another study by Gage BE et.al.[177] published in 2102 they found maximum patients between the age of 15-24 years. Shetty DS et.al.[186] in their study of 115 patients of knee injuries with MRI found that the most common age group was in the range of 21-30 years.
In the present study of 50 cases of knee injuries evaluated with the help of MRI scans, 36 cases (72%) were males and 14 cases (28%) were females. The findings of a study on knee injury conducted by Lossifidis et.al. in1996 they found a male to female ratio of 73:23. In 2004 a study published by Toshiaki et.al they found a male to female ratio of 54:46.  
Of the ligaments and menisci, ACL injury was most common in our study. This is in accordance with a study published by Rajpal et al[191] in 2014 in which they performed MRI evaluation of 50 patients with knee pain and found anterior cruciate ligament (ACL) was the most commonly injured ligament. Singh JP et al in their series of 173 patients, 78 patients (45.08%) showed ACL tears, among these 52 (66.67%) were partial, 16(20.51%) were complete and 10 (12.82%) cases showed non visualization of ACL. The authors concluded that ACL tears are more common than other ligamentous injuries with partial tears being commoner[181]. This was well in correlation with our study where we found 24 cases (48%) of ACL injuries out of 50 patients. In 2007, LaPrade RF et.al.[149] published a report in which out of 187 patients with knee ligament injuries, 83 (44%) had anterior cruciate ligament tears which correlates well to our findings. Shetty DS et.al.[186] in 2002 published a report where they examined 115 patients over a period of 24 months using MRI. They found ACL tears in 42 (36.5%) of the patients. Of the 24 cases 12 cases (50%) were partial tears and 9 cases (37%) were complete tears. Rajpal et al[191] in their study published in 2014 found that partial thickness tears were more common (54%) than complete tears (34%).
In our study we found 3 cases (6%) of PCL injury out of which 2 were partial tears and 1 was a complete tear. Sonin et al found the incidence of PCL tear to be 3%; in a series of study analyzing 350 case of knee injury only 10 patients had PCL tear[183]. In the study by Shetty DS et.al.[186] PCL tears accounted for only a small percentage of cases (4.34%). In a study by Grover et al where they analyzed findings of 510 consecutive MRI of knee joints with an emphasis on PCL tear; 11 (2%) patients had different grades of tear on MRI which was confirmed by arthroscopy[184]. Swenson DM[174] and colleagues reported an incidence of 2.4% whereas LaPrade RF et.al.[149] found an incidence of 5%. The mild discordance of incidence of PCL injuries in our study may be attributed to a smaller sample size. 
	In our study there were 21 cases (42%) of medial meniscus injury and 15 cases (30%) of lateral meniscus tears. Our findings are well correlated with the study done by Singh JP et al, in a series of 173 cases of which they found 57 (38.23%) patients showed MM tear and 28(29.41%) patients showed LM tear[181]. 
	In our study there were 7 cases (14%) of medial collateral ligament (MCL) injury along with 2 cases (4%) of lateral collateral ligament (LCL) injury. Of the 7 MCL injuries 2 (28.6%) were grade I sprains, 3 (42.8%) partial tears and 2 (28.6%) complete tears. out of the 2 LCL injuries 1 case (50%) was a partial tear and 1 (50%) was complete. In their study, whereas LaPrade RF et.al.[149] found MCL injuries in 15% cases and LCL in 2.1% cases. 
	In our study Osseous/Osteochondral lesions were seen in 24 patients (48%). Most of these were bony contusions involving the femoral and tibial condyles and also the patella. Osteochondral lesions were seen in three patients. Two cases of Segond fracture of the lateral tibial rim with bony contusion of the lateral femoral condyle were also seen.
CONCLUSION
Both soft tissue and osseous injuries are fairly common findings seen in MRI of patients with knee injuries. Of the soft tissue injuries ACL tears are the most common ligamentous injuries. Meniscal injuries involving the medial meniscus are more common than the lateral meniscus. Medial collateral ligament is more often injured than the lateral collateral ligament. Both isolated as well as combined ligamentous and meniscal injuries are fairly common. 
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