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MUSCULOSKELETAL 
 

The Diagnostic Value of 
Sonography in Bucket Handle Tear 
of Meniscus and Complete MCL 
Tear Compared with Arthroscopy 
Background/Objective: The concept of evaluating the musculoskeletal system with ultra-
sound was initially introduced in the late 1970s. For evaluating meniscal tears, which are a 
common injury in traumatic events of knee, linear probes with high resolution have been 
used. In this study, we compared the results of sonography with arthroscopy in diagnosing 
bucket handle tear of meniscus and MCL tear.  
Patients and Methods: 218 clinically symptomatic knee joints with clinical indication of arthro-
scopy were examined by sonography in a referral sport medicine center. The patients even-
tually had arthroscopic exam. The results were compared, and statistically analyzed using 
Fisher’s exact.  
Results: In this study, of 218 patient who had arthroscopy and sonography, the sensitivity and 
specificity of sonography in meniscal tear were 68.1% and 100%, respectively. 34 patients had 
bucket handle tear of the posterior horn of the medial meniscus on sonography; six cases 
(17.6%) of which had abnormally small posterior horns of medial meniscus (in favor of menis-
cal tear) but in 60 patients with other types of meniscal tear, sonography revealed tear in 58 
(96.6%)(P<0.0001). Six patients had complete MCL tear in arthroscopy, while in sonography 4 
complete MCL tears were shown. Sensitivity of ultrasound in diagnosing complete MCL tear 
was 66.6% and specificity of 98%.  
Conclusion: Ultrasound is easily applicable in evaluation of knee derangement: however, for 
bucket handle tears it has limited application. For MCL tears, sonography seems an accurate 
method. Ultrasonography is rapid, low-cost and non-invasive examination.  
Keywords: ultrasonography, arthroscopy, bucket handle tear, meniscus, 
medial collateral ligament, knee joint 

Introduction 
ltrasonography is a feasible, inexpensive and accurate method for evaluating 
musculoskeletal injuries, which can be used as the first complementary di-

agnostic method. US is more sensitive than radiography when evaluating carti-
lage damage.1 

The most common causes of knee pain and disability are tears in medial or lat-
eral menisci. 2,3,4 Meniscal injuries are common in both elite athletes and the gen-
eral population. In young patients with reflectory muscle spasm and those with 
acute trauma of the knee joint, clinical examination of the meniscal structures 
show poor results. 5 Clinical examination still plays an important role in diagnos-
ing meniscal tears, but the knee joint nerving is responsible for nonspecific pain, 
which often has too little specificity for meniscal tear.  

Thus, accurate diagnosis depends upon imaging. Knee arthrography, which was 
once used widely, has been largely replaced by MR imaging. 6,7 Although ultra-
sonography has been used to evaluate the musculoskeletal system for approxi-
mately 25 years, there has been a renewed interest in its 
application for several reasons. First and foremost, advances in technology 
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have dramatically improved the image quality.8 For 
example, commercially available transducers atfre-
quencies of 9-13 MHz produce in-plane resolutions of 
200-450 μm and section thickness of 0.5-1 mm. 9 The 
spatial resolution of sonography exceeds that of MR 
imaging without the use of small surface coils and 
specific imaging parameters. 10 The resolution of ul-
trasound with standard high-frequency transducers 
allows visualization of individual neuronal fascicles. 11 
Another reason for the increased interest in muscu-
loskeletal sonography is that sonography can produce 
similar results when a focused evaluation is needed, 
and frequently it can be performed at less cost and 
with less delay.12,13 

In different studies, the sensitivity of 2D sonogra-
phy in diagnosing meniscal tears proved to be be-
tween 71 to 92% for the medial meniscus and 41 to 
88% for the lateral meniscus. 14 To our knowledge, all 
the previous studies had used linear probes. 14-23 

Patients and Methods 
In a referral sport medicine center, 218 knee joints 

with clinical indication of arthroscopy were exam-
ined by ultrasound. The majority of patients had his-
tory of knee trauma and locking. As patients were 
arthroscopy candidates, no other imaging was re-
quested. The sonographic exam was performed in the 
prone position, with full extension of the knee, by 6.5 
MHz microconvex and 7.5 MHz linear probes and 
from the medial aspect of the knee with a 7.5 MHZ 
linear probe (Dynamic Imaging Unit, UK). The length 

of scanheads was 4 and 7 cm for microconvex and 
linear probes, respectively. 

The ultrasonographic study started from the mid-
line with the probe smoothly moved towards medial 
and lateral aspects of the popliteal fossa by both 
probes. The medial side of the knee was examined 
with a 7.5 MHz linear probe in sagital and transverse 
planes.  

The triangular hyperechoic posterior horn of me-
nisci was checked.  

MCL with hyperechoic longitudinal fibers was con-
sidered intact, while a hypoechoic transverse area 
along its length was considered complete MCL tear. 
Posterior horns of both menisci and MCL were exam-
ined. The exam took about 20 minutes for each knee. 

Ultrasonographic exam was performed by a trained 
musculoskeletal radiologist. Arthroscopy was per-
formed with a Scolap arthroscopic unit (using 30- 
degree lens). All arthroscopies were performed by 
one expert surgeon. The results of sonography were 
compared with arthroscopy using the chi-square test. 

Results 
There were 124 intact menisci, all of which were 

ultrasonographically diagnosed as normal. There 
were 94 torn menisci in arthrography, of which 64 
were detected by ultrasound (table 1). 

Thus, for diagnosing medial meniscus tears, ultra-
sound had a sensitivity of 68.1%, specificity of 100%, 
positive predictive value of 100% and negative pre-
dictive value of 80.5%. Efficiency of sonography in 

Fig 2. MCL is seen as hyperechoic longituidinal structure (arrow). Fig 1. Posterior horn of medial meniscus is seen as triangular hy-
perechoic structure (arrow) femoral condyle (F) and tibia (T).. 
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diagnosing medial meniscus tears was 86.2%. 
Of 218 patients who had arthroscopy, 34 (male, ath-

letes) (15%) had bucket handle tear of the posterior 
horn of medial meniscus, and we had 60 cases of 
other types of meniscal tear. Of all cases of bucket 
handle tear in arthroscopy (34 cases), six patients had 
sings of tear in the posterior horn of medial meniscus 
on sonography; thus, 28 (82.4%) of them were missed 
on sonography. However, missed on versus there was 
of all cases of non-bucket handle meniscal tear, only 
2 cases were sonography (3.3%). The difference be-
tween the missing rates of meniscal tear in the two 
groups (bucket handle versus non-bucket handle 
tear) were statistically significant (P<0.0001). 

(In all patients, no limitation of the penetration of 
sound beam into the posterior horns of both menisci).  

Six patients had complete MCL tear, of which, 4 pa-
tients had MCL tear on sonography (Table 2). 

Table 2. Results of arthroscopy compared with sonography in MCL 
tear                       

Sonography 
Arthroscopy 

Positive Negative Total 

Positive 4 2 6 
Negative 4 208 212 
Total   218 

 

Ultrasound had 66% sensitivity for diagnosing com-
plete MCL tear, 50% specificity, was positive predic-
tive value, and 99% negative predictive value. Effi-
ciency of sonography for diagnosing MCL complete 
tear was 97.2%. 

Discussion 
Recently, ultrasonography is largely used in muscu-

loskeletal imaging due to advances in technology that 
have improved image resolution, allowing accurate 
delineation of anatomic structures and pathologic 
conditions, its use in meniscal tears is controversial. 
Recent trends towards cost reduction have made ul-
trasonography an attractive alternative to more ex-

pensive imaging methods, such as MR imaging. 24 Be-
sides, in patients having a contraindication to MR 
imaging, such as cardiac pacers, cerebral clips, orbital 
metallic foreign bodies or non-titanium metallic pros-
theses, ultrasonography could be the best imaging 
modality. Sonography is also easily applicable in very 
heavy patients who cannot be examined by MRI.  

 Since 1988, ultrasonographic examination of me-
niscal structures of the knee joint has become a stan-
dard technique at St Josef Hospital in Bochum, Ger-
many. According to their publications, the sensitivity 
of sonography of the medial meniscus using linear 
probes is 81%, and for the lateral meniscus it is41%.25 

Ultrasound is also being increasingly employed in 
the United States. 26 Riedel et al. showed 92% sensi-
tivity and 83% specificity for 2D sonography while 
the values were respectively 100% to 88% for 3D 
sonography. In their study positive of ultrasound in 
diagnosing meniscal tear, predictive values were 58%, 
and 67% for 2D and 3D ultrasound; negative predic-
tive values were 98% and 100% for 2D and 3D sono-
graphy, respectively. These results are compatible 
with our study’s results. 24 In another study carried on 
by Krifka in Bochum, 1186 menisci were examined 
by ultrasound. Their study showed 83% and 58% sen-
sitivity for medial and lateral meniscis respectively, 
while the specificity was 90% and 98% for medial 
and lateral menisci. 27  

Sensitivity of clinical examination for medial me-
niscal tear is 81% and for lateral meniscal tear is 
47%.28 Since clinical examination does not pinpoint 
the etiology of the anterior knee pain, an imaging 
modility will aid the diagnosis. 

As it was shown, in the current study, sensitivity 
and negative predictive value of sonography were 
lower than many other studies; in fact 30 cases with 
proven meniscal tear were normal on sonography (28 
of which had bucket handle type meniscal tear). 
Generally, similar to results of this study, bucket 
handle tears are more likely to be missed in sono-
graphic evaluation in comparison to non-bucket han-
dle tears. These tears occur mainly in certain groups, 
such as athletes, who have forceful and complex 
movements at their knee joints.  

Because this study was done in a sports clinic, most 
of our patients were athletes and the frequency of 
bucket handle tears was higher in comparison to 

Table 1. The results of arthroscopy and sonography in all patients 

               Snography 
Arthroscopy 

Positive Negative Total 

Positive 64 30 94 
Negative 0 124 124 
Total 64 154 218 
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other studies on patients of general orthopedic clin-
ics. As these tears are more likely to be missed than 
other types of tear, we can conclude that the lower 
sensitivity and negative predictive value in our study 
are due to the higher percentage of athletes in the 
study sample that had more bucket handle tears in 
their knees.  

 The small sample size of the group of complete 
MCL tear was a problem, so that we cannot general-
ize the results of this study as a reliable index of   di-
agnostic value of sonography in complete MCL tears. 

Therefore, as a supplement to clinical findings, 
sonographic examination of the meniscis is a feasible, 
noninvasive, and time and cost saving imaging tech-
nique that can be used to optimize pre-operative di-
agnosis and show the indication for arthroscopy. 29 It 
should be noticed that in certain groups such as ath-
lete with a high probability of bucket handle tears, 
sensitivity of test is relatively lower than other types 
of meniscal tear and in these patients, negative results 
of sonography should be carefully evaluated with 
other diagnostic tools. Although sensitivity of US for 
bucket handle tear is not high, regarding the easy ap-
plication of US and high accuracy rate of diagnosing 
other types of meniscal tears it could be used as the 
primary imaging for knee pain; however, for diagnos-
ing bucket handle tears MRI is still required.30 

Careful consideration of the technical  requirements 
and systemic performance of the dynamic examina-
tion should lead to further improvement of the ex-
amination results even in bucket handle tears and to 
growing clinical significance in the future.31 
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