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Abstract 
Introduction: Knee injuries associated with ligament injuries are common among population because of 

increasing indulgence in sports. Most common ligament injured is Anterior Cruciate Ligament.. The 

incidence of ACL injury has increased in the general population with the rise of participation in sports. 

Approximately 70% of all ACL injuries occur by noncontact mechanisms. ACL deficiency causes knee 

instability so decreases the performance of sports person in sports. Patient needs clinical and diagnostic 

MRI to see the status of ACL and other structures in the knee and to ascertain what sort of treatment 

patient needs conservative or operative. Even though the arthroscopy is the gold standard for diagnosing 

ACL tears but a non-invasive and less expansive MRI is preferred. 

Aims and Objectives: To find out location of ACL tear within the knee joint. 

Materials and Methods: This prospective study was held from February 2021 to December 2021 in 

orthopedic department of Govt. Medical College Srinagar for diagnosing site of ACL tear in the knee 

joint using Magnetic Resonance Imaging modality. This study consisted of 50 patients both males and 

females. Patients with age group 20 to 45 years were included in the study with history of knee trauma 

associated with functional knee instability with positive Lachman test, pivot shift test and anterior drawer 

test. Patients with previous ACL surgery and fractures around the knee were excluded. 

Results: In our study of 50 patients, 32(64%) patients were males and 18 patients (36%) were females. In 

60% of patients had right side knee ACL tear. Majority of patients were in 25 -29 years of age group. 

Mean time from injury to MRI was 10+-7days (range 0-35days). Most common mechanism of ACL tear 

was sports injury in 30(60%) patients. Road Traffic Accident was in 15(30%) patients and others in 

5(10%) patients. Majority of the ACL tears were intrasubstance tears with type III seen in 48% 0f 

patients seen on MRI. 

Conclusion: Main findings were that 44% of the ACL tear were located in proximal quarter of ACL with 

20% tears type I and 22% tears type II. Majority of the tears were type three with 48% Incidence. 

 

Keywords: Knee injury, ACL tear 

 

Introduction 

Knee injuries associated with ligament injuries are common among population because of 

increasing indulgence in sports. Most common ligament injured is Anterior Cruciate Ligament. 

The incidence of ACL injury has increased in the general population with the rise of 

participation in sports [1, 2, 3]. The spectrum of ACL injury includes partial sprain (grade 1 or 2) 

to complete disruption (grade 3). An estimated annual incidence of ACL rupture in the general 

population is 35 per 100000 people [4]. Approximately 70% of all ACL injuries occur by 

noncontact mechanisms [5]. The typical mechanism of ACL rupture sudden change in direction 

on the weight-bearing knee that results in twisting or a valgus strain of the knee [6]. It typically 

occurs in movements associated with declaration, cutting maneuvers, or jump landings [7]. 

ACL deficiency causes knee stability so decreases the performance of sports person in sports. 

Patient needs clinical and diagnostic MRI to see the status of ACL and other structures in the 

knee and to ascertain what sort of treatment patient needs conservative or operative. The 

Anterior Drawer test, Lachman test, and pivot shift tests are most commonly used clinical tests 

to diagnose ACL tears. Even though the arthroscopy is the gold standard for diagnosing ACL 

tears but a noninvasive and less expansive MRI is preferred [8]. 

MRI is now first line investigation for suspected injuries. Increased soft tissue contrast, 

multiplanar slice capability, improved signal to noise ratio (SNR), higher resolution and no use  

http://www.orthoresearchjournal.com/
https://doi.org/10.33545/orthor.2022.v6.i2a.356


 

~ 2 ~ 

National Journal of Clinical Orthopaedics http://www.orthoresearchjournal.com 

of radiation are its advantages [9, 10]. 

Most of ACL tears are complete around 80% with 90% of these 

tears intra substance in middle one third of ACL. Some 7% of 

ACL tears occur near femoral attachment and 3% near tibial 

attachment. Around 20% of ACL tears are incomplete with 

partial disruption of ACL fibers [11]. 

 

Materials and Methods 

This is a prospective study held from February 2021 to 

December 2021 in orthopaedic department of govt medical 

college Srinagar for diagnosing site of ACL tear in the knee joint 

using Magnetic Resonance Imaging modality. This study 

consisted of 50 patients both males and females. Patients with 

age group 20 to 45 years were included in the study with history 

of knee trauma associated with functional knee instability with 

positive Lachman test, pivot shift test and anterior drawer test. 

Patients with previous ACL surgery and fractures around the 

knee were excluded. 

 

MRI Analysis 

Informed consents were taken for MRI. Patients were made to 

lie supine position with knee in a closely coupled HD transmit 

array coil. To visualize the ACL fully on sagittal images knee 

was externally rotated 15-20 degree. Knee was examined in 

three standard planes- sagittal, axial and coronal.T1 and T2 

images with slice thickness of 3mm were taken. Images for ACL 

tear were studied in detail. ACL was studied from distal to 

proximal on sagittal planes to assess tear location. The coronal 

and sagittal planes were then assessed to confirm the tear 

location. In case of spiral tear of ACL was noted, the tear 

location was defined as the middle portion of the spiral part of 

ACL tear.  

 

Classification of ACL tears 

All ACL tears were classified according to sherman et al. [12] and 

ACL preservation treatment algorithm [13, 14]. Type I tear 

(proximal avulsion tear, located at >90% of distal-proximal 

length). Type II tear (proximal tear, located at 75%-90% of 

distal-proximal length).Type III tear (mid-substance tear, located 

at 25%-75% of distal-proximal length). Type IV tear (distal tear, 

located at 10%- 25% of distal-proximal length) or Type V tear 

(distal avulsion tear, located at <10% of distal –proximal 

length).Type I and Type V tears were further classified as soft 

tissue avulsion tears or bony avulsion tears. If anteromedial and 

posterolateral bundles were seen torn at different levels, the tear 

locations of both separate bundles were noted.  

 

Results  

In our study of 50 patients, 32(64%) patients were males and 18 

patients (36%) were females. In 60% of patients had right side 

knee ACL tear. Majority of patients were in 25 -29 years of age 

group. Mean time from injury to MRI was 10+-7 days (range 0-

35days). Most common mechanism of ACL tear was sports 

injury in 30(60%) patients. Road Traffic Accident was in 

15(30%) patients and others in 5(10%) patients. 

 
Table 1: Gender distribution 

 

Gender No. of patients Percentage 

Male 32 64% 

Female 18 36% 

Total 50 100% 

Majority of the patients are males 64%. 

 
Table 2: Age distribution 

 

Age in years No. of patients Percentage 

20-24 14 28% 

25-29 18 36% 

30-34 10 20% 

35-40 8 16% 

Majority of patients fall in 25-29 year age group. 

 
Table 3: Side distribution 

 

Side involved No. of patients Percentage 

Right side 30 60% 

Left side 20 40% 

Total 50 100% 

Majority of patients had right knee involved. 

 
Table 4: Mode of injury 

 

Mode of injury No. of patients Percentage 

Sports related injury 30 60% 

Road traffic accident 15 30% 

Others 5 10% 

Total 50 100% 

Most of the patients had sports related knee injury. 

 
Table 5: Incidence of ACL Tear types 

 

Tear type Location a,% Incidence b,% No. of patients 

Type I >90 20 10 

Type II 75-90 22 11 

Type III 25-75 48 24 

Type IV 10-25 4 2 

Type V <10 6 3 

Bundles differedb - 0  

Total - 100 50 
a tear of acl location indicates the length of distal remnant as percentage 

of ligament length. 

 b Anteromedial and posterolateral bundles were torn at different sites in 

these tear types. 

 

 
 

Fig 1: Incidence of ACL tears 
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Majority of patients have type three tear located at 25-75% length of ACL from distal to proximal. 

 

 
 

Fig 2: MRI showing intra substance tear type III. 

 

 
 

Fig 3: MRI showing type I tear. 

 

 
 

Fig 4: MRI showing tibial spine avulsion type V tear 

Discussion  

In this study different types of tears of ACL were identified on 

MRI. Majority of the patients had ACL tear due to sports injury 

in males. It was observed that 20%ACL tears were type I and 

type II tears were seen in 22%.In majority of patients of 48% 

had type III tears. Type IV and type V ACL tears were seen in 

4% and 6% respectively. In this study we used the sherman 

classification system with 5 ACL tear locations on MRI. This 

improved the clinical application of classification system and 

hence interobserver agreement.  

 Frequently another method is used method to describe the 

location of ACL tear as the proximal, middle, or distal third. 

This classification however is not specific enough, as there is 

difficulty to differentiate between types me and type II tears. 

Furthermore as many tears occur around the proximal and distal 

third there is dis agreement between observers to differentiate 

type I and type II tears.so we classify tears based on sherman 

classification as there is no confusion between the tears of 

proximal and middle third of ACL. Intraobserver reliability was 

good in this study however interobserver reliability was 

substantial. Disagreement mainly occurred between type II and 

type III tears. Sherman et al. [12] in their study noted that 13 out 

of 50 patients (26%) had type I tears, 15 out of 50 (30%) had 

type II tears, while 22 out of 50 (44%) had type III or IV tears, 

which is slightly higher in type I and type II and slightly less in 

type III tears than our study. Between 1986 and 1988 Grontvedt 

et al. [15] performed a randomized clinical trial in which 104 out 

of 147 patients (71%) had proximal third tears, which is 

significantly higher than findings in our study. This can be 

explained this way as most of the patients have a tear of ACL at 

the junction of the proximal third and middle third (22% 

according to the study of Sherman et al [12]. In their study these 

patients might be classified as having a proximal third tear, 

whereas in our study they are categorised into middle-third tears. 

  

Conclusion  

The main findings were that 44% of the ACL tear were located 

in proximal quarter of ACL with 20% tears type I and 22% tears 

type II. Majority of the tears were type three with 48% 

Incidence. Hence type three intra substance ACL tears are most 

commonly seen. 
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