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 Abstract : In a prospective study we invistigated internal derangement of knee (IDK) with High resolution 

ultrasound (HRUS). Aim was to determine effectiveness of ultrasound in diagnosing IDK and to compare with 

Arthroscopy. Ultrasound showed good sensitivity (91.3%) and specificity (90.6% ) and the figures were 
comparable toarthroscopic findings. We conclude that ultrasound is a simple, accurate, inexpensive and non 

invasive way of diagnosing knee disorders with a learning curve. 
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I. INTRODUCTION 
 The Difficulty in diagnosing lesions of the knee is that different lesions in the knee joint can produce 

similar findings. Combined lesions are more difficult to diagnose(1,2,3,4). HRUS is non-invasive(5,6,7), and is a 

safe(6) procedure. The sensitivity of HRUS for meniscal lesions may exceed 90%(5,6,7,8,9), but despite this, 
diagnostic arthroscopy is often advised(6,8,9). Sensitivity and specificity are important to find out the accuracy of 

a modality.. The accuracy of clinical diagnosis of meniscal tears is about 75% to 80%, compared with 88% to 

90% for HRUS. For lesions of articular cartilage, both the sensitivity and accuracy of HRUS are low.  

      Many arthroscopies which may not be required will be performed if every HRUS report is taken at 

face value. HRUS is a considerable advance and may well prevent patients from unnecessary operations, but it 

is not infallible and its technology should not dazzle clinicians. A knee, which is producing definite mechanical 

symptoms, will need arthroscopic surgery whatever is shown on HRUS, the latter is therefore unnecessary. If 

there are no mechanical symptoms HRUS may be indicated to exclude any treatable pathology. 

     The present comprehensive comparative study of Arthroscopy and HRUS in internal derangement of knee 

would guide us when to advice HRUS or proceed directly for arthroscopy.  

 

II. Materials and Methods 
`In this prospective study patients with symptoms due to internal derangement of knee joint were evaluated  by 

HRUS and findings confirmed by arthroscopy at Jai Hind Centre for Ortho and Radiology, Hyderabad, India. 

Patients from age 16yrs to 50yrs with closed traumatic injury  without fractures and arthritis were selected. 

HRUS and Arthroscopy was performed to all patients and documented. 

We usedLinear array 17MH z HRUS probe (10). Standard 300 4mm Arthroscope with fiberoptic cold light 

source, gravity fed irrigation system and camera for video recording and picturising on monitor was used. 

     Following measures are used to evaluate a screening test. Sensitivity, Specificity,  Percentage of false 

negatives, Percentage of false positives. The formulas are stated below.The accuracy is the percentage of 

patients in whom the Arthroscopy or HRUS diagnosis is correct and is calculated as follows: 
                      true positives + true negatives_______    X    100%                    

true positives + true negatives + false positives  + false negatives  

 

Sensitivity is the ability of test to detect an abnormality. It is determined using the equation: 

                     true positive results _________      X  100%                   

    true positive results + false negative results 

Specificity is an assessment of the accuracy of a test result such that the more specific a test, the fewer 

false positive results. It is determined using the equation : 

                                True negative results________    X   100%                            

            True negative results + false positive results  

 

III. Observations And Results 
In the 189 patients who underwent both clinical examination and MRI, a total 69 Medial Meniscus tears, 

22Lateral Meniscus tears, and 131 ACL tears, 6 PCL tears were found at Arthroscopy. 
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 Table 1.  Reliability of HRUS as determined at Arthroscopy 
 Medial 

Meniscus   
Lateral 
Meniscus 

PC
L 

AC
L 

True 
positive 

          62           15    6  
138 

True 
negative 

         111          164  
183 

  10 

False 
positive 

          10            6         0   10 

False 
negative  

           6            4    0    1 

               

IV. Discussion 
 We performed the present study to compare the accuracy of HRUS in the diagnosis of meniscal and 

ACL tears. The accuracy of HRUS reported in this study 91.33% for meniscal tears and 90.6% for ACL tears. 

Although proponents of HRUS believe that it can decrease the necessity for more expensive and invasive 

diagnostic arthroscopy and also assist in operative planning, our study shows that it does not increase the 

accuracy of diagnosing meniscal and ACL tears. 

      Zaka Khan et al(10) felt that HRUS is a cost effective means of avoiding diagnostic arthroscopy. In our 

study all patients were subjected to arthroscopy to finalise HRUS diagnosis, since it is our set protocol. 
      Grifka et al(7) devised a mathematical formula to assess the cost-effectiveness of HRUS. They found 

that if more than 78% of a patient population studied by HRUS ultimately underwent arthroscopy, it would be 

less expensive to bypass HRUS and proceed directly to arthroscopy.. We concur that the clinical course of the 

patient and not the HRUS findings alone should determine the therapeutic course. 

      Although HRUS has proven to be an accurate modality for diagnosing meniscal and ACL tears, it is 

not without its limitations. Some of the reasons for its inaccuracy in diagnosing ACL tears are readily apparent. 

The ACL is an intra-articular yet extra synovial structure. Therefore, in those cases where the ligament is torn 

but the envelope remains intact, a false negative interpretation may result. Furthermore, partial ACL tears and 

tears near its origin are often misinterpreted as normal. The HRUS false positive ACL diagnosis may have 

been secondary to hypertrophic synovial tissue through the knee, possibly obscuring precise imaging of the 

ACL. Mucoid or eosinophilic degeneration within the ACL can also cause a false positive HRUS reading. 

      Many normal anatomic structures in the knee may mimic meniscal and ligamentous pathology 
resulting in false positive readings. The transverse geniculate ligament may appear to be a lateral meniscal tear 

in the region of confluence between this ligament and its attachment to the anterior horn of the lateral 

meniscus. The bursa of the popliteus tendon and the ligament of Humphry may mimic a tear in the posterior 

horn of the lateral meniscus. 

       One compelling reason for prearthroscopic HRUS is preoperative planning with the thought being 

that a surgeon who is wary of an abnormality shown on HRUS is more likely to do extensive probing of that 

area and, therefore, less likely to miss the lesion. However, we feel that with thorough clinical and arthroscopic 

examination, the likelihood of this occurring is greatly diminished.   

     The weakness of this study should be pointed out. First, the study is based on decision outcome rather 

than patient outcome. The numbers reported are highly dependent on the skills of the surgeon and radiologists 

used in the study, and the use of one surgeon potentially may introduce a bias. In some cases where there were 
intrasubstance tear of menisci, ACL and posterior horn tear of the menisci, which were not diagnosed on 

arthroscopy.    

 

V. Conclusion 
 There is no substitute for good clinical examination.  Reporting of  HRUS is dependent on the 

Radiologist and learning curve(11,12). Do not subject all patients toHRUS, it is not the first test. HRUS should be 

advised to patients who have persistent pain despite conservative treatment,patients in whom two or more 

lesions are suspected, patients who have suspected partial meniscal tear but clinical examination is  normal. 
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