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Abstract: Introduction: Knee joint is the numerous structures within it and their 

various pathologies, which result in pain and many other symptoms such as instability 

and restriction in range of motion. There have been numerous studies studying accuracy 

of the MRI of the knee, there has been only a few that have fully investigated the 

diagnostic accuracy of the MRI in patients with an acute ACL injury, thus the present 

study aims to assess role of magnetic resonance imaging (MRI) in diagnosis of anterior 

cruciate ligament (ACL) tears in patients with internal derangements of knee. Aim: The 

research aims to assess role of magnetic resonance imaging (MRI) in diagnosis of 

anterior cruciate ligament (ACL) tears in patients with internal derangements of knee. 

Methodology: This cross-sectional study was completed from December 2020- March 

2021 at Department of Radiology of Tertiary Care Hospital. The 40 female patients 

with any age were made part of the study with painful or unstable knee joint. Clinical 

examination was performed after recording demographic data. MRI was performed and 

primary and secondary signs were noted for each case. SPSS 17 was used for the 

analysis of data. Results: The majority of the patients were male (n=29; 72.5%), 

whereas only 11 (27.5%) females. On findings regarding complete/partial ACL, 57.5% 

participants responded with complete ACL, whereas 42.5% with partial ACL. 

Conclusion: Accurate and non-invasive methods for the ligamentous injury evaluation 

are magnetic resonance imaging. In patients with soft tissue injuries to the knee, it 

might be performed as a first line examination.  
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INTRODUCTION 
The anterior cruciate ligament (ACL) and 

posterior cruciate ligament (PCL) as well as the medial 

meniscus (MM) are also crucial features of the knee 

joints. In sports, knee injuries are exceedingly 

prevalent, with the predominance of knee disorders in 

meniscal and ligamentous lesions. Each injury within 

the knee must be identified for proper therapy [1, 22] 

knee injury is a common location, largely owing to 

trauma, repetition and sports. The accuracy, sensitivity 

and specific values of knee lesions vary substantially in 

literature [2]. A full knee exam is more than 80% 

sensitive for an ACL damage when conducted correctly. 
 

An intact ACL might be revealed by 

examining the MRI. The precision, sensitivity and 

specificity for knee lesions in the literature vary greatly 

[3] 
 

The gold standards in imaging soft tissue 

injuries of the knee have been magnetic resonance 

imaging (MRI) (4, 5). In clinical practice, MRI is 

utilized frequently before patients are given 

arthroscopic treatment to diagnosis or support clinical 

diagnostics for meniscal or ligamentous problems. MRI 

is a helpful screening instrument to identify people who 

would have surgery in patients with an acute sport knee 

injury [6-8]. 

 

In an oblique route, from the tibia into the side 

femoral condyle, the anterior cruciate ligament (ACL) 

goes. It is a compound of fiber that ranges from the 

anterior intercondylar area of the proximal tibia to the 

medial face of the lateral femoral condyle in the 

intercondylar groove. This ligament is comprised of 

fiber. The ACL fiber are organized according to their 

tibial insertion in two bundles known as the anti-medial 

and the post-tero lateral bundle. The anti-medial bundle 

inserting the lateral femoral condyle is more medial and 

superior, whereas the post-medical bundle inserting on 

the lateral and distal side of the femoral condyle. 

Sometimes between these two bundles, there is an extra 
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medium bundle. The whole ACL is around 38 mm in 

breadth and length 11 mm. The length is 29.7 ±2.9 mm, 

the length of the anteromedial bundle is 19.3 ± 2.5 mm. 

Both bundles have a size close to the average width in 

the medium material 5.0 ± 0.7 mm and 5.3 ± 0.7 mm 

[21]. 
 

Injury to anterior cruciate ligament (ACL) is 

caused by intense contact or indirect knee trauma that 

lead to non-contractile, elastic soft-tissue joint 

components being stretched or teared. ACL is the 

largest ligament in the knee that is most often damaged 

[9]. Because the recovery from torn ACL is highly 

restricted in the long term, cartilage loss, subsequent 

meniscus injury and degenerative change are often 

involved. 
 

The MRI examination provides accurate 

information on lesions in several organs and in the knee 

[10, 11]. The course and duration of the therapy of the 

patient is determined. In 10-43 percent of the total of 

ACL injuries partial ACL rupture occur [14-16]. 
 

During physical examination, partial ACL 

tears are difficult to diagnose. In contrast, numerous 

studies stress that the usual MRI methodology for 

diagnose partial ACL injury is not sufficient [10-13]. 

Magnetic imagery was the most important progress in 

imaging the knee, a key technique in the evaluation and 

therapy of inner knee disturbances that was evidently 

developed as a major tool. The MRI changing the old 

methodology for the treatment of suspected internal 

knee changes with the creation of novel sequences, 

increased sNR, better resolution, shorter imaging 

periods and greater accuracy. 
 

MATERIAL AND METHODS 
This prospective study was performed at 

Tertiary Care Hospital, Gujranwala Division. The study 

was conducted from December 2020 to March 2021 

with inclusion of patients being referred from 

Orthopedics Department during this time. In total, 40 

patients were made part of the study with inclusion 

criteria of painful or unstable knee joint, which was 

symptomatic or asymptomatic. The clinical suspicion of 

internal derangement of knee joint and acute traumatic 

internal derangement of knee joint were primary 

inclusion requirement. The patients with any age and 

gender were included. The exclusion criteria were set as 

previous history of surgery of the same knee, age 

associated degenerative arthrosis of knee joint and any 

contraindication for MRI. The patients were explained 

about the purpose of the study and asked to sign written 

informed consent. After clinical examination, patients 

were administered with imaging with the help of 1.5 T 

MRI. 
 

RESULTS 
In this survey, 35.0% participants were 

between the age range of 15 to 30 years old, 27.5% of 

the participants were between age range of 31 to 40 

years old, 20.0% of the participants were between age 

range of 41 to 50 years old, 12.5% of the participants 

were between age range of 51 to 60 years old, 5.0% of 

the participants were between age range of above 60 

years old as shown in table1. 

 

Table-1: Age Distribution 

 
 

 
Fig-1: Gender Distribution 

 

In this survey, male participants were 29% and 

females were only 11% as shown in Figure 1. 

Regarding the complete/partial ACL, 57.5% 

participants responded with complete ACL, whereas 

42.5% with partial ACL. Regarding the ACL angle, 

57.5% participants responded with yes, whereas in 

Blumensaat's angle, 60.0% participants responded with 

yes. Regarding the Anterior tibial displacement, 42.5% 

participants responded with yes, whereas in PCL angle, 

65.0% participants responded with yes and 77.5% 

participants responded with yes in Lachman test. 67.5% 

participants responded with yes, whereas in Mcmurray's 

test, 75.0% participants responded with yes. Valgus 

strain,75.0% participants responded with yes, whereas 

in Varus strain, 90% participants responded with yes as 

shown in table 2.   

 

Table-2: Frequency Distribution 

 

Age Frequency Percent

15 to 30 years 14 35%

31 to 40 years 11 27.50%

41 to 50 years 8 20%

51 to 60 ye‎ars 5 12.50%

above 60 years 2 5%

Total 40 100%

Findings Frequency Percentage

Complete ACL 23 57.50%

Partial ACL 17 42.50%

ACL Angle 23 57.50%

Blumensaat's angle 24 60%

Anterior tibial Displacement 17 42.50%

PCL Angle 26 65%

Lachman test 31 77.50%

Post. Drawer Test 27 67.50%

Mcmurray's test 30 75%

Valgus strain 30 75%

Varus strain 36 90%
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Regarding the gender related complete/partial 

ACL Crosstabulation, 17 males responded with 

complete ACL whereas 12 males responded with partial 

ACL. 6 females responded with complete ACL whereas 

5 females responded with partial ACL as shown in table 

3. 

 

 

Table-3: Gender * Complete/Partial ACL Crosstabulation 

 
 

DISCUSSION 
The research aims to assess role of magnetic 

resonance imaging (MRI) in diagnosis of anterior 

cruciate ligament (ACL) tears in patients with internal 

derangements of knee. 

 

This cross-sectional study was conducted and 

there were 40 female patients with any age were made 

part of the study with painful or unstable knee joint. 

Clinical examination was performed after recording 

demographic data. MRI was performed and primary and 

secondary signs were noted for each case. SPSS 17 was 

used for the analysis of data. 

 

On findings, regarding the Anterior tibial 

displacement, 60.0% participants responded with yes, 

whereas 40.0% with no, Regarding the PCL angle, 

65.0% participants responded with yes, whereas 35.0% 

with no, Regarding the Lachman Test, 77.5% 

participants responded with yes, whereas 22.5% with 

no, Regarding the Posterior drawer test, 67.5% 

participants responded with yes, whereas 32.5% with no 

Regarding the Mcmurray's test, 75.0% participants 

responded with yes, whereas 25.0% with no. 

 

ACL tears were identified with 82.5% MRI 

accuracy in our research, ranging in "very excellent" 

interaction (80-90%). The results of this study are in 

line with the literature which indicates that the ligament 

tears and ACL, PCL tears are 80 to 94% correct. 

 

The sensitivities in the diagnosis of ACL 

rupture reported by Rubin et al. [17] were 93%. Several 

future investigations have also indicated 92-% 

sensitivity and 93-99 percent specificity for the 

identification of ACL injuries in MR images [18]. 

 

A combination of 29 studies from 1991-2000, 

meta-analysis by Oei and colleagues [19] assessed the 

MRI validity with regards to minor and important knee 

ligament problems. The combined medium and lateral 

meniscus sensitivity were 86% and 79%, with group 

specificities of 99% and 98% respectively. The 

sensitivities and specs of pooled ACL and PCL tears 

were 89%, 99% and 96%, 99% respectively. 

The expertise and training of the radiologist is 

undoubtedly crucial in the interpretation of 

MRI   simultaneously, the independent baseline is also 

linked with trustworthy statistical data on the diagnostic 

value of the MRI. 

 

MRI is the diagnostic technology of most 

assistance. The accuracy to identify ACL tears was 

reported between 70% and 100%. [20] As the ACL 

crosses the knee joint at an angle that is slightly 

oblique, it is rare to capture complete ligament through 

MRI in same position. 

 

In the diagnostic procedure of knee-related 

injury, the use of MRI should be advocated. It has 

advantages because it is non-invasive and economically 

efficient. It removes the intrusive methodological 

problems. Our study showed that ACL knee injury was 

very sensitive, specific and almost accurate. The use of 

MRI should be encouraged in diagnosis procedure of 

knee related injury. It has beneficial aspects of being 

non-invasive, and cost-effective. It eliminates the 

complications associated with invasive methods. 

 

CONCLUSION 
Our investigation demonstrated that ACL knee 

joint damage was highly sensitive and specific and 

virtually accurate. The results of this small population 

research are consistent with bigger research in this area. 

We thus have adequate data to conclude that ACL 

diagnosis is extremely accurate. MRI is a suitable 

screening technique for therapeutic arthroscopy that 

makes arthroscopy in most individuals unnecessary. 

Accurate and non-invasive methods for the ligamentous 

injury evaluation are magnetic resonance imaging. In 

patients with soft tissue injuries to the knee, it might be 

performed as a first line examination. 

 

REFERENCES 
1. Saavedra, M. Á., Navarro-Zarza, J. E., Villaseñor-

Ovies, P., Canoso, J. J., Vargas, A., Chiapas-Gasca, 

K., ... & Kalish, R. A. (2012). Clinical anatomy of 

the knee. Reumatologia clinica, 8, 39-45. 

2. Crawford, R., Walley, G., Bridgman, S., & 

Maffulli, N. (2007). Magnetic resonance imaging 

Gender Count complete ACL partial ACL Total

male Count 17 12 29

% within Complete/Partial ACL 73.90% 70.60% 72.50%

female Count 6 5 11

% within Complete/Partial ACL 26.10% 29.40% 27.50%

Count 23 17 40

Total % within Complete/Partial ACL 100.00% 100.00% 100.00%



 

Roshail Raheem et al; EAS J Radiol Imaging Technol; Vol-3, Iss-3 (May-Jun, 2021): 220-223 

© East African Scholars Publisher, Kenya   223 

 

versus arthroscopy in the diagnosis of knee 

pathology, concentrating on meniscal lesions and 

ACL tears: a systematic review. British medical 

bulletin, 84(1), 5-23.  

3. Kostov, H., Stojmenski, S., & Kostova, E. (2014). 

Reliability assessment of arthroscopic findings 

versus MRI in ACL injuries of the knee. Acta 

Informatica Medica, 22(2), 111.  

4. Abd Razak, H. R. B., Sayampanathan, A. A., Koh, 

T. H. B., & Tan, H. C. A. (2015). Diagnosis of 

ligamentous and meniscal pathologies in patients 

with anterior cruciate ligament injury: comparison 

of magnetic resonance imaging and arthroscopic 

findings. Annals of translational medicine, 3(17). 

5. Kocabey, Y., Tetik, O., Isbell, W. M., Atay, Ö. A., 

& Johnson, D. L. (2004). The value of clinical 

examination versus magnetic resonance imaging in 

the diagnosis of meniscal tears and anterior cruciate 

ligament rupture. Arthroscopy: The Journal of 

Arthroscopic & Related Surgery, 20(7), 696-700. 

6. McNally, E. G., Nasser, K. N., Dawson, S., & Goh, 

L. A. (2002). Role of magnetic resonance imaging 

in the clinical management of the acutely locked 

knee. Skeletal radiology, 31(10), 570-573.  

7. Feller, J. A., & Webster, K. E. (2001). Clinical 

value of magnetic resonance imaging of the 

knee. ANZ journal of surgery, 71(9), 534-537.  

8. Elvenes, J., Jerome, C. P., Reikerås, O., & 

Johansen, O. (2000). Magnetic resonance imaging 

as a screening procedure to avoid arthroscopy for 

meniscal tears. Archives of orthopaedic and trauma 

surgery, 120(1-2), 14-16.  

9. Swenson, T. M., & Harner, C. D. (1995). Knee 

ligament and meniscal injuries. Current 

concepts. The Orthopedic Clinics of North 

America, 26(3), 529-546.  

10. Podobnik, J., Kocijancic, I., Kovac, V., & Sersa, I. 

(2010). 3T MRI in evaluation of asbestos-related 

thoracic diseases-preliminary results. Radiology 

and oncology, 44(2), 92-96.  

11. Xu, J., Shen, J., Ding, Y., Shen, H. Y., Zeng, Z. P., 

Ma, R. F., ... & Barden, B. (2012). The clinical 

value of combined use of MR imaging and multi-

slice spiral CT in limb salvage surgery for 

orthopaedic oncology patients: initial experience in 

nine patients. Radiology and oncology, 46(3), 189-

197. 

12. Wang, X., Xu, M., Liang, H., & Xu, L. (2011). 

Comparison of CT and MRI in diagnosis of 

cerebrospinal leak induced by multiple fractures of 

skull base. Radiology and oncology, 45(2), 91-96.  

13. Lee, K., Siegel, M. J., Lau, D. M., Hildebolt, C. F., 

& Matava, M. J. (1999). Anterior cruciate ligament 

tears: MR imaging-based diagnosis in a pediatric 

population. Radiology, 213(3), 697-704.  

14. Nenezić, D., & Kocijancic, I. (2013). The value of 

the sagittal-oblique MRI technique for injuries of 

the anterior cruciate ligament in the 

knee. Radiology and oncology, 47(1), 19-25.  

15. Roychowdhury, S., Fitzgerald, S. W., Sonin, A. H., 

Peduto, A. J., Miller, F. H., & Hoff, F. L. (1997). 

Using MR imaging to diagnose partial tears of the 

anterior cruciate ligament: value of axial 

images. AJR. American journal of 

roentgenology, 168(6), 1487-1491.  

16. Noyes, F. R., Mooar, L. A., Moorman 3rd, C. T., & 

McGinniss, G. H. (1989). Partial tears of the 

anterior cruciate ligament. Progression to complete 

ligament deficiency. The Journal of bone and joint 

surgery. British volume, 71(5), 825-833.  

17. Rubin, D. A., Kettering, J. M., Towers, J. D., & 

Britton, C. A. (1998). MR imaging of knees having 

isolated and combined ligament injuries. AJR. 

American journal of roentgenology, 170(5), 1207-

1213.  

18. Lee, K., Siegel, M. J., Lau, D. M., Hildebolt, C. F., 

& Matava, M. J. (1999). Anterior cruciate ligament 

tears: MR imaging-based diagnosis in a pediatric 

population. Radiology, 213(3), 697-704.  

19. Oei, E. H., Nikken, J. J., Verstijnen, A. C., Ginai, 

A. Z., & Myriam Hunink, M. G. (2003). MR 

imaging of the menisci and cruciate ligaments: a 

systematic review. Radiology, 226(3), 837-848.  

20. Avcu, S., Altun, E., Akpinar, I., Bulut, M. D., 

Eresov, K., & Biren, T. (2010). Knee joint 

examinations by magnetic resonance imaging: The 

correlation of pathology, age, and sex. North 

American journal of medical sciences, 2(4), 202.  

21. Ng, W.H., Griffith, J.F., Hung, E.H., Paunipagar, 

B., Law, B.K., Yung, P.S. (2011). Imaging of the 

anterior cruciate ligament. World journal of 

orthopedics, 18;2(8):75. 

22. Waseem, N. (2021). A Review on Accuracy of 

Doppler Ultrasound in Various Knee Joint 

Pathologies. Saudi J Med Pharm Sci, 7(2), 107-

113.

 

Cite This Article: Roshail Raheem et al (2021). Magnetic Resonance Imaging (MRI) in Patients with Clinically 

Suspected Anterior Cruciate Ligament Injuries. EAS J Radiol Imaging Technol, 3(3), 220-223. 

 


