
         
            
               
                  Journal Information

                  
                     Publisher: Sciresol
                     

                     Title: Journal of Medical Sciences and Health
                     

                     ISSN (print): 

                  

               

               
                  Article Information

                  
                     Copyright: 2022
                     

                     Volume: 8
                     

                     Issue: 3
                     

                     Page: 222
                     

                     DOI: 10.46347/jmsh.v8i3.22.168
                     

                  

               

            

         

         

         
            Imaging of Knee Joint Pathologies: A Comparative Study of Ultrasound and Magnetic Resonance Imaging
            

            
               Alternative title (right-running-head): Imaging of knee joint pathologies
               

            

         

         
                     
                           Mudit Maheshwari[1]

                     
                           Pankaj Kumar Yadav[2]

                     
                           Sachin Jain[3]

                     
                           Indra Kumar Batham[3]

                     
                           Akshara Gupta[4]

                     
                           Sweta Swaika[5]

                     Email: sweta.sw@yahoo.com


         
            
                  
               Resident of Department of Radio-­diagnosis, GRMC and JAH Gwalior
               Madhya Pradesh, 474001
               India
               
            

            
                  
               Professor, Department of Radio-diagnosis, GRMC and JAH Gwalior
               Madhya Pradesh, 474001
               India
               
            

            
                  
               Associate Professor, Department of Orthopedics, GRMC and JAH Gwalior
               Madhya Pradesh, 474001
               India
               
            

            
                  
               Professor & Head, Department of Radio-diagnosis, GRMC and JAH Gwalior
               Madhya Pradesh, 474001
               India
               
            

            
                  
               Assistant Professor, Department of Radio-diagnosis, GRMC and JAH Gwalior
               Madhya Pradesh, 474001
               India 
               
            

         

         Corresponding Author: Sweta Swaika
         

         
            Abstract

            
               
Background: Magnetic resonance imaging (MRI) has been accepted as the best non-invasive imaging modality for the evaluation of knee joint
                  pathology but the advantages of ultrasound (US) over magnetic resonance imaging (MRI) are that the ultrasound is readily available,
                  cheap and offers real-time imaging. Aim: To assess the accuracy of ultrasound in diagnosing knee joint pathologies using MRI as a reference. Materials And Methods: 50 patients were evaluated prospectively over a period of 1.5 years by USG followed by MRI of the affected knee. Accuracy
                  of USG was calculated with MRI as reference. Results: In our study, the majority of patients were in age group 21-30 years. Perfect agreement was noted between ultrasound and
                  MRI for detecting Baker’s cyst. Near perfect agreement was noted between ultrasound and MRI for detecting joint effusion,
                  soft tissue edema and osteophytes. Substantial agreement was noted between ultrasound and MRI for Collateral ligaments tear
                  and Meniscal injuries. Moderate agreement was noted between ultrasound and MRI for PCL tear. Fair agreement was noted between
                  ultrasound and MRI for ACL tear. Conclusion: Knee USG has high accuracy in diagnosing pathologies like knee joint effusion, synovitis, popliteal/baker’s cysts, soft
                  tissue edema/cellulitis, arthritic changes, collateral ligament and meniscal tears.
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               Introduction

            Large numbers of people suffer from problems of knee joint. Due to limited bony support, stability of the joint is highly
               dependent upon the ligaments, cartilages, tendons and menisci therefore they are more prone to injuries 1, 2. For early treatment, accurate diagnosis regarding the type and extent of injuries is essential. The most widely used diagnostic
               modalities to assess the joint injury are USG, MRI and arthroscopy. Arthroscopy, though accurate, is invasive and can cause
               complications 3, 4. For non-invasive evaluation of knee injuries, Magnetic resonance imaging (MRI) has now been accepted as the best imaging
               modality. The advantages of ultrasound (US) over magnetic resonance imaging (MRI) are that the ultrasound is non-invasive,
               readily available, well-accepted by patients, cheap and that it has the advantage of both dynamic evaluation and real-time
               imaging 5. In this study, there is a comparison between ultrasound and MRI in characterization of knee joint pathologies. Various knee
               pathologies can be identified on ultrasound including meniscal tears, ACL/PCL tears, collateral ligament injuries, joint effusions
               & bursitis, soft tissue edema & cellulitis, baker’s cyst and arthritic changes 6.
            

         

         
               Material and methods

            The present study is a prospective comparative study conducted on 50 patients of all ages and both sexes for 1.5 years presenting
               with knee joint pain. After clinical evaluation, once the patient satisfied the inclusion and exclusion criteria for this
               study, he or she was taken for sonographic evaluation of the knee joint followed by MRI of the affected knee.  
            

            The inclusion criteria were patients with history of pain in the knee with or without swelling, patients with clinically suspected
               tears and patients with restriction of movement at the knee joint following trivial trauma. The exclusion criteria were patients
               not giving consent, claustrophobic patients, patient with metallic implant and post-operative cases.
            

            
                  
                  Statistical
                   
                  Analysis
                  
               

               MRI was regarded as gold standard. Comparison was made between ultrasound and MRI. Data collected from the USG & MRI results
                  was analyzed for the significant correlation between USG and MRI findings of knee joint using IBM SPSS software by kappa statistics.
                  
               

            

         

         
               Results

            50 patients with the complaint of knee joint pain were evaluated using ultrasound, which were further followed by MRI. Maximum
               patients (18) were in the age group of 21-30 years (36%) followed by below 20 years (22%) and minimum in the age group of
               above 50 years (12%). Of the 50 cases, 40 (80%) were males and 10 (20%) were females. While evaluating the different knee
               pathologies on USG and MRI, most common pathology detected on USG was joint effusion in 28 cases (56%) and most common pathology
               on MRI was ACL tear in 38 cases (76%). Of all the knee ligaments, most commonly involved was ACL. 
            

            
                  
                  Table 1

                  
                     Age distribution of patients studied
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age in years

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            Up to 20

                           
                        
                        	
                              
                           
                            11

                           
                        
                        	
                              
                           
                            22%

                           
                        
                     

                     
                           	
                              
                           
                            21-30

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            36%

                           
                        
                     

                     
                           	
                              
                           
                            31-40

                           
                        
                        	
                              
                           
                            7

                           
                        
                        	
                              
                           
                            14%

                           
                        
                     

                     
                           	
                              
                           
                            41-50

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            16%

                           
                        
                     

                     
                           	
                              
                           
                            >50

                           
                        
                        	
                              
                           
                            6

                           
                        
                        	
                              
                           
                            12%

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                  
               

               

            

            

            
                  
                  Table 2

                  
                     Sex distribution of patients studied
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Sex

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            %

                           
                        
                     

                     
                           	
                              
                           
                            Male

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            80%

                           
                        
                     

                     
                           	
                              
                           
                            Female

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            20%

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  
                     Spectrum of USG and MRI findings
                     
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Findings
                              
                           

                           
                        
                        	
                              
                           
                           Frequency On USG (Percentage)

                           
                        
                        	
                              
                           
                           Frequency On MRI (Percentage)

                           
                        
                     

                     
                           	
                              
                           
                            ACL Tear

                           
                        
                        	
                              
                           
                            24 (48%)

                           
                        
                        	
                              
                           
                            38 (76%)

                           
                        
                     

                     
                           	
                              
                           
                            PCL Tear

                           
                        
                        	
                              
                           
                            5 (10%)

                           
                        
                        	
                              
                           
                            8 (16%)

                           
                        
                     

                     
                           	
                              
                           
                            MCL Injury

                           
                        
                        	
                              
                           
                            7 (14%)

                           
                        
                        	
                              
                           
                            6 (12%)

                           
                        
                     

                     
                           	
                              
                           
                            LCL Injury

                           
                        
                        	
                              
                           
                            7 (14%)

                           
                        
                        	
                              
                           
                            8 (16%)

                           
                        
                     

                     
                           	
                              
                           
                            MM Tear

                           
                        
                        	
                              
                           
                            17 (34%)

                           
                        
                        	
                              
                           
                            18 (36%)

                           
                        
                     

                     
                           	
                              
                           
                            LM Tear

                           
                        
                        	
                              
                           
                            14 (28%)

                           
                        
                        	
                              
                           
                            16 (32%)

                           
                        
                     

                     
                           	
                              
                           
                            Joint effusion

                           
                        
                        	
                              
                           
                            28 (56%)

                           
                        
                        	
                              
                           
                            30 (60%)

                           
                        
                     

                     
                           	
                              
                           
                            Soft tissue edema

                           
                        
                        	
                              
                           
                            19 (38%)

                           
                        
                        	
                              
                           
                            22 (44%)

                           
                        
                     

                     
                           	
                              
                           
                            Popliteal cyst

                           
                        
                        	
                              
                           
                            7 (14%)

                           
                        
                        	
                              
                           
                            7 (14%)

                           
                        
                     

                     
                           	
                              
                           
                            Osteoarthritis

                           
                        
                        	
                              
                           
                            6 (12%)

                           
                        
                        	
                              
                           
                            8(16%)

                           
                        
                     

                  
               

            

            
                  
                  Table 4

                  
                     Accuracy of USG over MRI
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Structures

                           
                        
                        	
                              
                           
                            Sensitivity %

                           
                        
                        	
                              
                           
                           
                              Specificity %
                              
                           

                           
                        
                        	
                              
                           
                            PPV %

                           
                        
                        	
                              
                           
                            NPV %

                           
                        
                        	
                              
                           
                           
                              Accuracy %
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                            ACL

                           
                        
                        	
                              
                           
                            57.9%

                           
                        
                        	
                              
                           
                            83.3%

                           
                        
                        	
                              
                           
                            91.6%

                           
                        
                        	
                              
                           
                            38.4%

                           
                        
                        	
                              
                           
                            64%

                           
                        
                     

                     
                           	
                              
                           
                            PCL

                           
                        
                        	
                              
                           
                            50%

                           
                        
                        	
                              
                           
                            97.6%

                           
                        
                        	
                              
                           
                            80%

                           
                        
                        	
                              
                           
                            91.1%

                           
                        
                        	
                              
                           
                            90%

                           
                        
                     

                     
                           	
                              
                           
                            MCL

                           
                        
                        	
                              
                           
                            83%

                           
                        
                        	
                              
                           
                            95.4%

                           
                        
                        	
                              
                           
                            71.4%

                           
                        
                        	
                              
                           
                            97.7%

                           
                        
                        	
                              
                           
                            94%

                           
                        
                     

                     
                           	
                              
                           
                            LCL

                           
                        
                        	
                              
                           
                            75%

                           
                        
                        	
                              
                           
                            97.6%

                           
                        
                        	
                              
                           
                            85.7%

                           
                        
                        	
                              
                           
                            95.3%

                           
                        
                        	
                              
                           
                            94%

                           
                        
                     

                     
                           	
                              
                           
                            MM 

                           
                        
                        	
                              
                           
                            83.3%

                           
                        
                        	
                              
                           
                            93.7%

                           
                        
                        	
                              
                           
                            88.2%

                           
                        
                        	
                              
                           
                            90.9%

                           
                        
                        	
                              
                           
                            90%

                           
                        
                     

                     
                           	
                              
                           
                            LM 

                           
                        
                        	
                              
                           
                            75%

                           
                        
                        	
                              
                           
                            94.1%

                           
                        
                        	
                              
                           
                            85.7%

                           
                        
                        	
                              
                           
                            88.8%

                           
                        
                        	
                              
                           
                            88%

                           
                        
                     

                     
                           	
                              
                           
                            Joint effusion

                           
                        
                        	
                              
                           
                            93.3%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            90.9%

                           
                        
                        	
                              
                           
                            96%

                           
                        
                     

                     
                           	
                              
                           
                            Soft tissue edema

                           
                        
                        	
                              
                           
                            86.3%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            90.3%

                           
                        
                        	
                              
                           
                            94%

                           
                        
                     

                     
                           	
                              
                           
                            Popliteal /  baker’s cyst

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                     

                     
                           	
                              
                           
                            Osteophytes / arthritis

                           
                        
                        	
                              
                           
                            75%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            100%

                           
                        
                        	
                              
                           
                            95.4%

                           
                        
                        	
                              
                           
                            96%

                           
                        
                     

                  
               

            

            
                  
                  Figure 1

                  (a) USG of patient showing extruded medial meniscus with reduced medial joint space, (b) PDFS coronal image of left knee joint
                     in same patient showing hyperintensity in body and posterior horn of medial meniscus with extrusion of fibers beyond the joint
                     space
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/5bdd9dc4-c586-411d-ae20-9517d7eea123image1.png]

            
                  
                  Figure 2

                  (a) USG image of left knee joint showing focal hypoechoic areas within lateral meniscus likely suggestive of lateral meniscus
                     injury, (b) PDFS sagittal image of left knee joint in same patient shows focal PDFS hyperintensity in posterior horn of lateral
                     meniscus reaching upto the peripheral margin and the articular margin in body region likely tear
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/aa314bd3-24d7-429b-ad0c-9987019904f0/image/f0d3bcc4-4438-4594-ab4e-7692877d285e-ufigure-2.png]

            
                  
                  Figure 3

                  (a) USG image of the patient shows diffuse thickening and heteroechogenicity in MCL at femoral end, (b)PDFS coronal image
                     of left knee joint of same patient showing hyperintensity within MCL near femoral attachment with its thickening. Also seen
                     is high grade ACL tear
                  

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/aa314bd3-24d7-429b-ad0c-9987019904f0/image/139b26d1-4268-4db6-affc-2b9928fd475f-upicture-3.png]

            
                  
                  Figure 4

                  (a) USG image of patient showing mildly thickened and hypoechoic visualized part of ACL. (b) PDFS sagittal image in same patient
                     showing mild hyperintensity in ACL throughout its length & mild periligamentous edema with focal disruption of fibers at distal
                     insertion into tibia suggestive of partial ACL tear
                  

               
[image: https://s3-us-west-2.amazonaws.com/typeset-prod-media-server/5bdd9dc4-c586-411d-ae20-9517d7eea123image4.png]

         

         
               Discussion

             MRI is accepted as the gold standard technique for evaluation of various knee pathologies 7, 8. However, in India MRI is not always available on demand especially in small hospitals. It also does not allow dynamic testing
               and is a rather lengthy and expensive imaging modality. The benefits of ultrasound include portability, low cost, high spatial
               resolution, dynamic imaging, and ability to guide percutaneous interventions when indicated. USG also allows direct patient
               contact, facilitating immediate clinical correlation and the ability to compare with the contralateral knee 9.
            

            The study included 50 patients. The average age in this study was 33.2 years, with standard deviation of 10.6. The results
               were similar to study by EL-Monem SA and Enaba MM, whose average age was 28.4 years 10. Maximum cases were seen in the age range of 21-30 years, which suggest that young adults were more commonly involved in
               knee pathologies due to sports and athletic activities 11. 
            

            The age distribution pattern observed in the present study was also comparable to the study of D S Shetty et al in which commonest
               age group was 21 to 30 years for both males and females 12. Singh et al also found that majority of the patients with knee injury were in third decade 13.
            

            In the present study, 80% of the patients were male and 20% were female with male to female ratio 4:1. This corresponded with
               the sex distribution pattern reported in the study by Anil Madurwar et al where authors noted, out of 50 patients of knee
               trauma examined, 42 patients (76%) were males and 8 of them were females. Similar results were shown by Singh et al 13 and D S Shetty et al 12. This could be explained by the fact that the males are the one who are physically active, engaged in increased various outdoor
               activities and sports events while females are more vulnerable to meniscal degeneration resulting from weight bearing due
               to obesity and less involvement in outdoor activities 14.
            

            In the present study, 25 patients (50%) had injury in the left knee and 25 patients (50%) had injury in the right knee. Thus,
               both knees were involved equally. This is in contradiction to a study conducted by Amandeep et al where left knee was involved
               more frequently than right knee. 
            

            Most common pathology detected on USG was knee joint effusion in 28 cases (56%) and on MRI was ACL tear in 38 cases (76%).

            Effusion was also seen as most common ultrasound finding in other studies by Singh B et al 13 and Yousuf et al. Knee effusion is commonly seen in various knee pathologies and can be detected by ultrasound. In our study
               near perfect agreement was noted between ultrasound and MRI in detection of effusion. Ultrasound also demonstrated sensitivity
               of 93.3%, specificity of 100%, and accuracy of 96%. Similar sensitivity and specificity of ultrasound was also seen in study
               by Draghi F et al 15. In recent study by Singh B et al 13 ultrasound showed sensitivity, specificity and accuracy of 100% for detecting knee effusion.
            

            Meniscal lesions are a major cause of knee pain and have adverse effects on the proper functioning of the knee joint. Tears
               and degenerations constitute the majority of meniscal lesions. In our study, almost substantial agreement was noted between
               USG and MRI in detection of medial meniscus tears. Ultrasound in comparison to MRI in our study showed a sensitivity of 83.3%,
               specificity of 93.7% and accuracy of 90%. Unlu EN et al in their study showed moderate agreement between US and MRI in detection
               of tears 16. Similarly, in study by Singh A et al sensitivity of ultrasound in detecting medial meniscal tears was 77.7%, specificity
               was 90.4% and accuracy was 86.6% with MRI as gold standard 17. However, in study by Ghosh N et al ultrasound showed sensitivity of 100% but lower specificity of 40% as compared to our
               study 18.
            

            For detecting lateral meniscus tears substantial agreement was noted between ultrasound and MRI in our study and in study
               by Unlu EN et al 16. In our study the sensitivity, specificity and accuracy of ultrasound in detection of lateral meniscal tears were 75%, 94.1%
               and 88% respectively. Similar results were seen in studies by Singh B et al , Unlu EN et al and Singh A et al who evaluated
               various knee pathologies on ultrasound and used MRI as gold standard 13, 16, 17. 
            

            Collateral ligaments are also commonly injured during sports or traffic injuries. In our study substantial agreement was noted
               between ultrasound and MRI in detection of medial collateral ligament tear. Ultrasound demonstrated sensitivity of 83%, specificity
               of 95.4% and accuracy of 94%. Compared to our study Singh B et al and Singh A et al showed sensitivity (83.3% and 84.6%) and
               similar specificity (97.7% and 98%) and accuracy (96% and 96.6%) of ultrasound for detecting medial collateral ligaments tears
               13, 17. Ghosh N et al showed lower sensitivity of 67.0% and specificity of 83.0% for ultrasound in their study 18. For detecting lateral collateral ligament tear substantial agreement was noted between ultrasound and MRI in our study.
               Ultrasound also demonstrated sensitivity of 75%, specificity of 97.6% and accuracy of 94% in our study. In study done by Singh
               B et al sensitivity, specificity and accuracy of USG in diagnosing lateral collateral ligament tears were 84.6%, 97.8% and
               95.0% respectively 13. Thus ultrasound can be an effective imaging modality for evaluating patients with collateral ligament injuries.
            

            Currently, MRI and arthroscopy are the reference standards for diagnosing an ACL injury. Due to its deep location and oblique
               orientation, the anterior cruciate ligament is partially visible with ultrasound, thus it is still not possible to directly
               visualize the complete ACL using sonography 19. Various direct and indirect methods are described in various studies to look at anterior cruciate ligament. Ultrasound had
               shown high sensitivity and specificity in diagnosing ACL tear in these studies 20, 21, 22. We used anterior approach to look for anterior cruciate ligament tear. In our study, out of 50 cases, 24 cases were positive
               by USG, out of which 22 cases proved to be positive by MRI, other 2 were normal. Ultrasound demonstrated sensitivity of 57.9%,
               specificity of 83.3% and accuracy of 64% in our study. There was fair agreement noted. Compared to our study Sharma VK et
               al showed only slight agreement between ultrasound and MRI in detecting anterior cruciate ligaments tears 23. But this was lower as compared to other studies. Attya MSA conducted a study in which he recorded an accuracy of 83.3 %,
               sensitivity of 81.2% and specificity of 84.2% of USG in diagnosis of ACL injury 24. According to study done by Abdel el Monem S and Enaba MM the sensitivity and specificity of USG for ACL tears was 81% and
               84% respectively 25.
            

            Posterior cruciate ligament is depicted on ultrasound by posterior approach. The intermediate and distal portion of posterior
               cruciate ligament is demonstrated by ultrasound. The proximal portion of this ligament and its insertion into femur cannot
               be demonstrated 26. We used posterior approach to look at PCL injuries. In present study, the sensitivity, specificity and accuracy of USG in
               diagnosing PCL tears are 50 %, 97.6 % and 90% and moderate agreement noted between USG and MRI. Compared to our study Sharma
               VK et al showed moderate agreement between ultrasound and MRI in detecting anterior cruciate ligaments tears 23. According to Wang C et al., sonographic examination had a sensitivity of 83.3%, a specificity of 87.0% and an accuracy of
               85.7% in detecting PCL tears 27. Specificity and accuracy are comparable; however sensitivity is lesser then latter study. Ultrasound showed low sensitivity
               in our study which is quiet consistent with study done by Singh A et al who showed sensitivity of 33.3% in their study 17.
            

            For detecting Baker’s cyst ultrasound in our study showed sensitivity, specificity and accuracy of 100%. Perfect agreement
               was noted between USG and MRI in detecting Baker’s cyst. In study by Singh B et all, Sharma VK et al and Ward EE et al ultrasound
               showed similar sensitivity, specificity and accuracy of 100% in detecting baker’s cyst 13, 23, 28.

            For detecting osteophytes almost perfect agreement was noted between ultrasound and MRI. Ultrasound showed sensitivity of
               75%, specificity of 100% and accuracy of 96% for detecting osteophytes compared to MRI as gold standard. Nearly similar results
               were seen in study by Podlipská, J. et al 29. For detecting soft tissue edema almost perfect agreement was noted between ultrasound and MRI. Ultrasound showed sensitivity
               of 86.3%, specificity of 100% and accuracy of 94% for detecting soft tissue edema compared to MRI as gold standard.
            

         

         
               Limitations

            The present study has a limitation of sample size. We recommend that the study should be done on large number of patients
               as well as at multiple centers.
            

         

         
               Conclusion

            Based on our results, it can be concluded that USG is an effective imaging modality that has a positive effect on the management
               of many patients presenting with knee pain & injuries. Knee USG has high accuracy in diagnosing collateral ligament and meniscal
               tears. A wide availability, lower cost and better tolerability of USG make it a modality of first choice for evaluation of
               knee ligamentous and meniscal tears. MRI can be reserved for patients with suspicious USG results. If there is a patient with
               history of knee trauma and clinical suspicion of cruciate ligaments injuries, we recommend starting with high resolution ultrasound
               examination as screening tool. For negative examinations, follow up if there is no improvement the second step is MRI examination
               to rule out cruciate injuries. For positive results MRI examination is recommended to confirm cruciate ligaments injuries
               and for getting more details. For pathologies like knee joint effusion, synovitis, popliteal cysts, soft tissue edema and
               arthritic changes, the accuracy of ultrasound is almost comparable to MRI. Hence, USG should be used as first line modality
               for detecting these modalities.
            

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Kapur, Sangita, Wissman, Robert D, Robertson, Michael, Verma, Sadhna, Kreeger, Michael C & Oostveen, Robert J,   (2009). Acute Knee Dislocation: Review of an Elusive Entity. Current Problems in Diagnostic Radiology, 38(6), 237–250.
                     

                  

                  
                     
                        2 
                              

                     

                     Nikhil, N & Harshita, H S,   (2015). MRI as a diagnostic tool in evaluating internal derangements of knee as compared to arthroscopy. Journal of Medical Science and Clinical Research, 3(12).
                     

                  

                  
                     
                        3 
                              

                     

                     Polly, D W, Callaghan, J J, Sikes, R A, Mccabe, J M, Mcmahon, K G & Savory, C G,   (1988). The accuracy of selective magnetic resonance imaging compared with the findings of arthroscopy of the knee. The Journal of Bone & Joint Surgery, 70(2), 192–198.
                     

                  

                  
                     
                        4 
                              

                     

                     Vaz, Carlos Eduardo Sanches, Camargo, Olavo Pires De, Santana, Paulo José De & Valezi, Antonio Carlos,   (2005). Accuracy of magnetic resonance in identifying traumatic intraarticular knee lesions. Clinics, 60(6), 445–450.
                     

                  

                  
                     
                        5 
                              

                     

                     Teefey, S A, Middleton, W D & Yamaguchi, K,   (1999). Shoulder sonography. State of the art. Radiol Clin North Am, 37(4), 367–385.
                     

                  

                  
                     
                        6 
                              

                     

                     Grassi, Walter, Lamanna, Gianni, Farina, Antonella & Cervini, Claudio,   (1999). Sonographic imaging of normal and osteoarthritic cartilage. Seminars in Arthritis and Rheumatism, 28(6), 398–403.
                     

                  

                  
                     
                        7 
                              

                     

                     Yaqoob, Jamal, Alam, Muhammad Shahbaz & Khalid, Nadeem,   (2015). Diagnostic accuracy of Magnetic Resonance Imaging in assessment of Meniscal and ACL tear: Correlation with arthroscopy.
                        Pakistan Journal of Medical Sciences, 31(2), 263–271.
                     

                  

                  
                     
                        8 
                              

                     

                     Navali, A M, Bazavar, M, Mohseni, M A, Safari, B & Tabrizi, A,   (2013). Arthroscopic evaluation of the accuracy of clinical examination versus MRI in diagnosing meniscus tears and cruciate
                        ligament ruptures. Archives of Iranian Medicine, 16, 229–261.
                     

                  

                  
                     
                        9 
                              

                     

                     Ward, Benjamin D & Lubowitz, James H,   (2013). Basic Knee Arthroscopy Part 3: Diagnostic Arthroscopy. Arthroscopy Techniques, 2(4), e503–e505.
                     

                  

                  
                     
                        10 
                              

                     

                     El-Monem, S A & Enaba, M M,   (2012). Comparative Study between High Resolution Ultrasound (HRUS) and MRI in diagnosis of meniscal and cruciate ligaments
                        injury of the knee. Med J Cairo Univ, 80(2), 233–242.
                     

                  

                  
                     
                        11 
                              

                     

                     Singh, J., Garg,  L., Shrimali, R., V. Setia & Gupta, V.,   (2004). MR imaging of knee with arthroscopic correlation in twisting injuries. Indian Journal of Radiology and Imaging, 14(1), 33–40.
                     

                  

                  
                     
                        12 
                              

                     

                     Shetty, Lakhkar B & Krishna, G,   (2002). Magnetic resonance imaging in pathologic 138 conditions of knee. Indian Journal of Radiology and Imaging, 12(3), 375–381.
                     

                  

                  
                     
                        13 
                              

                     

                     Singh, B, Pawar, K, Kachewar, S & Ghule, S,   (2016). Evaluation of knee joint by ultrasound and MRI. IOSR Journal of Dental and Medical Sciences, 15(10), 122–131.
                     

                  

                  
                     
                        14 
                              

                     

                     Mostafa, Hossam Adel Mohamed, Elfotuh, Ahmed Mohamad Abou & Alsakka, Mohamad Mobarak,   (2019). MRI Versus Ultrasound In Diagnosis Of Meniscal Tear In Knee Joint. The Egyptian Journal of Hospital Medicine, 74(2), 303–309.
                     

                  

                  
                     
                        15 
                              

                     

                     Draghi, Ferdinando, Urciuoli, Luigi, Alessandrino, Francesco, Corti, Riccardo, Scudeller, Luigia & Grassi, Roberto,   (2015). Joint effusion of the knee: potentialities and limitations of ultrasonography. Journal of Ultrasound, 18(4), 361–371.
                     

                  

                  
                     
                        16 
                              

                     

                     Unlu, Elif Nisa, Üstüner, Evren, Şaylısoy, Suzan, Yılmaz, Ömer, Özcan, Hasan & Erden, İlhan,   (2014). The role of ultrasound in the diagnosis of meniscal tears and degeneration compared to MRI and arthroscopy. Acta Medica Anatolia, 2(3), 8087.
                     

                  

                  
                     
                        17 
                              

                     

                     Singh, A, Mangat, I, Thukral, C & Gupta, K,   (2018). Ultrasonography in evaluation of knee injuries with magnetic resonance imaging correlation. International Journal of anatomy, 7, 50–55.
                     

                  

                  
                     
                        18 
                              

                     

                     Ghosh, N, Kruse, D, Subeh, M, Lahham, S & Fox, J C,   (2017). Comparing Point-of-care-ultrasound (POCUS) to MRI for the Diagnosis of Medial Compartment Knee Injuries. Journal of Medical Ultrasound, 25(3), 167–172.
                     

                  

                  
                     
                        19 
                              

                     

                     Bianchi, Stefano & Martinoli, Carlo,   (2007).  Baert, A L (Ed.), Ultrasound of the Musculoskeletal System.  Berlin Heidelberg: Springer Berlin Heidelberg. (pp. 637–744) 
                     

                  

                  
                     
                        20 
                              

                     

                     Khan, Z, Faruqui, Z, Ogyunbiyi, O, Rosset, G & Iqbal, J,   (2006). Ultrasound assessment of internal derangement of the knee. Acta Orthopaedica Belgica, 72(1), 72–76.
                     

                  

                  
                     
                        21 
                              

                     

                     Grzelak, Piotr, Podgórski, Michał Tomasz, Stefańczyk, Ludomir & Domżalski, Marcin,   (2015). Ultrasonographic test for complete anterior cruciate ligament injury. Indian Journal of Orthopaedics, 49(2), 143–149.
                     

                  

                  
                     
                        22 
                              

                     

                     Larsen, Lars Peter Skovgaard & Rasmussen, Ole Schifter,   (2000). Diagnosis of acute rupture of the anterior cruciate ligament of the knee by sonography. European Journal of Ultrasound, 12(2), 163–167.
                     

                  

                  
                     
                        23 
                              

                     

                     Sharma, V K & Grewal, T S,   (2020). Sonographic Evaluation of Pathologies of Knee Joint with MRI Correlation. International journal of medical research professionals, 6(2), 26–33.
                     

                  

                  
                     
                        24 
                              

                     

                     Attya, Mohammad S A,   (2015). A evaluation of role of non ionized radiology tools in knee soft tissue injuries. Al-Azhar Assiut Medical Journal, 13(3), 52–59.
                     

                  

                  
                     
                        25 
                              

                     

                     EL-MONEM,, Said Abdel & Enaba, M M,   (2012). Comparative study between high resolution ultrasound (HRUS) and MRI in diagnosis of meniscal and cruciate ligaments
                        injury of the knee. Med J Cairo Univ, 80(2), 233–242.
                     

                  

                  
                     
                        26 
                              

                     

                     Patil, Pravin & Dasgupta, Bhaskar,   (2012). Role of diagnostic ultrasound in the assessment of musculoskeletal diseases. Therapeutic Advances in Musculoskeletal Disease, 4(5), 341–355.
                     

                  

                  
                     
                        27 
                              

                     

                     Wang, Chung-Yuan, Shih, Tiffany T F, Wang, Hsing-Kuo, Chiu, Ya-Ning & Wang, Tyng-Guey,   (2009). The Accuracy of Ultrasonographic Examination of Injured Posterior Cruciate Ligament. Journal of Medical Ultrasound, 17(4), 187–192.
                     

                  

                  
                     
                        28 
                              

                     

                     Ward, E E, Jacobson, J A, Fessell, D P, Hayes, C W & Holsbeeck, M Van,   (2001). Sonographic detection of Baker's cysts: comparison with MR imaging. AJR American Journal of Roentgenology, 176(2), 373–380.
                     

                  

                  
                     
                        29 
                              

                     

                     Podlipská, J, Guermazi, A, Lehenkari, P, Niinimäki, J, Roemer, F W & Arokoski, J P,   (2016). Comparison of diagnostic performance of semi-quantitative knee ultrasound and knee radiography with MRI: oulu knee
                        osteoarthritis study. Scientific Report, 6(22365).
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Imaging 


      
        		
          Content
        


      


    
  

