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 In this study, we aimed to investigate the role of ultrasound (US) versus 

magnetic resonance imaging (MRI) in evaluation of triangular 

fibrocartilage injury. The present case-control study recruited 30 

participants who were referred to the Radiodiagnosis department of Ain 

Shams University hospitals for ulnar side pain. Patients were included 

regardless of their age and gender. Eligible patients were categorized 

according to their MRI findings into control (negative MRI findings) and 

case (positive MRI findings) groups. The study included 15 cases and 15 

age- and sex-matched controls. The sensitivity, specificity, positive 

predictive value (PPV), negative predictive value (NPV), and accuracy of 

US in detection of tear diagnosed by MRI was 75%, 90.9%, 75%, 90.9% 

and 86.6% respectively. Likewise, the sensitivity, specificity, PPV, NPV 

and accuracy of US in detection of degeneration diagnosed by MRI was 

80%, 95%, 88.9%, 90.4% and 90% respectively. The sensitivity, 

specificity, PPV, NPV and accuracy of US in detection of tenosynovitis 

diagnosed by MRI was 50%, 82.1%, 17%, 76.4% and 95.8% respectively. 

The overall sensitivity, specificity, PPV, NPV and accuracy of US in 

detection of any lesion (tear/degeneration) diagnosed by MRI was 73.3%, 

86.7%, 84.6%, 76.4% and 80% respectively. In conclusion, US is a cost-

saving, available, and easy-to-use modality that can be greatly beneficial 

in differentiating TFCC injuries. The present study showed that the US 

achieved good agreement with MRI findings, and it yielded an acceptable 

diagnostic accuracy in detection of TFCC injuries. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

The triangular fibrocartilage complex (TFCC) is a critical component of adequate wrist biomechanics, 

which is placed in the ulnar side of the wrist. Through the harmonized actions of its several anatomical 

structures, the complex plays a crucial biomechanical role in maintaining the ulnar side of the wrist and 

promoting the complex range of motion of the wrist [1]. TFCC injuries are prevalent among the elderly 

population; according to a previous report, nearly half of the patients aged ≥70 years old have variable 

degrees of TFCC injuries. While in younger age groups, it was reported that TFCC injuries have a 

prevalence of 27% [2]. TFCC injuries can occur secondarily to many causes and risk factors, such as wrist 
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overload, traumatic injuries due to forced ulnar deviation, and positive ulnar variance leading to an 

imbalance in force distribution [3]. Clinically, patients may present with activity-related wrist pain in the 

ulnar side, diminished grip force, wrist instability, limited supination and pronation, and, to a lesser extent, 

clicking [4]. Besides, abnormal test results in the clinical examination can point out to TFCC injuries. 

Nonetheless, imaging remains the diagnostic modality of choice for evaluation of TFCC injuries [3]. The 

treatment approaches for TFCC usually entail rest and physiotherapy, corticosteroids, and, if not relieved by 

conservative management, surgery in the form of arthroscopic repair or debridement [5]. While the 

prognosis of TFCC injuries is generally favorable, a proportion of the patients are prone to mostly 

postoperative complications [6]. 

 

The radiographic assessment of TFCC injuries remains a diagnostic challenge owing to the complexity of 

the anatomic structures. Magnetic resonance imaging (MRI), particularly MR arthrography, represents the 

standard imaging modality for identifying and classifying TFCC injuries with high diagnostic yield [7]. 

Nonetheless, many pitfalls are associated with the use of MRI and MR arthrography for evaluation TFCC 

injuries, including high cost, patient's discomfort, unavailability of MRI in low- resourced centers, and 

radiation exposure [8], [9]. Recently, ultrasound (US) has emerged as a cost-saving, available, easy-to-use 

modality for assessing TFCC injuries. Previous reports demonstrated that the US demonstrated validity and 

acceptable diagnostic accuracy for evaluating TFCC injuries and nearby neural structures. Besides, the US 

demonstrated usefulness in guiding injection in TFCC [10]. Thus, we conducted the present study to 

investigate US versus MRI's role in evaluating TFCC injuries. 

 

2. Patients and Methods 

The study protocol was approved by the local ethics committee of Ain Shams University Hospitals (FWA 

000017585). All procedures complied with the principles of the Declaration of Helsinki and other 

applicable ethical statements. 

 

2.1 Study Design 

The present case-control study recruited 30 participants who were referred to the Radiodiagnosis 

department of Ain Shams University hospitals for ulnar side pain. Patients were included regardless of their 

age and gender. Patients were excluded if they had wrist casting, morbid obesity, cochlear implants, 

defibrillators, and/or history of aneurysm coiling. Eligible patients were categorized according to their MRI 

findings into control (negative MRI findings) and case (positive MRI findings) groups. 

 

2.2 Data collection and Imaging technique 

We collected the demographic characteristics, side of pain, history of trauma or rheumatoid, and findings of 

MRI and US. The US examination was done using GE Logic p7 (7-11 MHz). All patients were required to 

sit upright, with the hand pronated, then supinated. The examination started from the dorsal to palmer 

aspects, while the patients were instructed to perform different wrist movements according to their 

complains. Initially, the first compartment was examined while the wrist was halfway between pronation 

and supination. Then, the second compartment was studied while the wrist was pronated. The third 

compartment examination started by identifying the Lister tubercle. The probe was moved medially. The 

fourth and fifth compartments were examined by locating the transducer over the mid-dorsal wrist. The 6th 

compartment was examined while the wrist was radially deviated and inspected the gap between the styloid 

and the radius filled with the TFCC. The dorsal radioulnar, radiocarpal, and mid-carpal joints were then 

examined, followed by the proximal and distal carpal tunnels. Finally, the transducer was placed medically 

for assessing the Guyon's canal and ulnar nerve. 
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The MRI examination was done using a 1.5-Tesla MR scanner (Achieva Philips medical systems). At the 

same time, the patients were in a prone position placing their extended arms over pads to support the arms. 

The examination sequences included coronal (T1, T2, STIR), axial (T1, PD), and sagittal (T2) images. 

Besides, isotropic 3D- FSE pulse sequence and 3D-GRE were performed. 

 

2.3 Statistical Analysis 

Continuous data with normal and abnormal distribution were expressed as mean (± SD) and median 

(interquartile range [IQR]) values, respectively. Categoric data were expressed as a count and percentage. 

The diagnostic accuracy of US was calculated, compared to MRI as a gold standard modality, using the 

following equations: 

 

Sensitivity= 
TP

TP+FN
x100  

 

Specificity= 
TN

TN+FP
x100 

 

Positive predictive value (PPV) = 
TP

TP+FP
 x 100 

 

Negative predictive value (NPV) = 
TN

TN+FN
 x 100 

 

Where TP = true positive, TN = True negative, FN = false negative, FP = false positive. 

 

3. Results 

The study included 15 cases and a similar number of controls. The mean age among controls and cases was 

29.8±11.6 and 39.07±11.5 years old. About 73% and 67% of controls and cases were females, respectively. 

While 40% and 33.3% of the controls and cases worked as specialists, respectively, History of trauma or 

rheumatoid was present in 46.7% and 20% of controls, respectively, compared to 40% and 53.3% of cases. 

The majority had a right-sided complaint in both groups (Table 1). 

 

Table 1: Description of personal and medical data among controls and cases 

Variables Controls (n =15) Cases (n =15) 

Age 29.87 ±11.68 39.07 ±11.07 

Sex Male 4 26.7% 5 33.3% 

Female 11 73.3% 10 66.7% 

Job Specialist 6 40.0% 5 33.3% 

Skilled worker 1 6.7% 6 40.0% 

Housewife 4 26.7% 3 20.0% 

Student 4 26.7% 1 6.7% 

History of trauma No 8 53.3% 9 60.0% 
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Yes 7 46.7% 6 40.0% 

Rheumatoid No 12 80.0% 7 46.7% 

Yes 3 20.0% 8 53.3% 

Side Right 11 73.3% 9 60.0% 

Left 4 26.7% 6 40.0% 

 

Among controls, MRI showed no tear, degeneration, or tenosynovitis among all cases (100%). However, 

carpal bone contusions and joint effusion were detected in 13.3% and 6.7% of cases, respectively. For 

patients, the MRI showed tear, degeneration, or tenosynovitis among 53.3%, 66.7, and 13.3% of cases, 

respectively. Concerning the US, the examination showed tear, degeneration, or tenosynovitis among 6.7%, 

6.7%, and 13.3% of controls, respectively. At the same time, the US showed tear, degeneration, or 

tenosynovitis among 46.7%, 53,3%, and 26.7% of controls, respectively. Other US findings included carpal 

tunnel syndrome with synovitis (13.3%), Table 2. 

 

Table 2: Description of MRI and US findings among controls and cases 

Variables Controls (n 

=15) 

Cases (n 

=15) 

N % N % 

TFCC tear by MRI Negative 15 100.0% 7 46.7% 

Positive 0 0.0% 8 53.3% 

TFCC degeneration 

by MRI 

Negative 15 100.0% 5 33.3% 

Positive 0 0.0% 10 66.7% 

ECU tenosynovitis by 

MRI 

Negative 15 100.0% 13 86.7% 

Positive 0 0.0% 2 13.3% 

Other MRI finding None 12 80.0% 7 46.7% 

Carpal bone 

contusions 

2 13.3% 1 6.7% 

 Joint effusion 1 6.7% 1 6.7% 

TFCC tear by US Negative 14 93.3% 8 53.3% 

Positive 1 6.7% 7 46.7% 

TFCC degeneration by 

US 

Negative 14 93.3% 7 46.7% 

Positive 1 6.7% 8 53.3% 

ECU tenosynovitis by Negative 13 86.7% 11 73.3% 
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US Positive 2 13.3% 4 26.7% 

 

Our analysis revealed a good agreement (Kappa = 0.659) between MRI and US in the diagnosis of tear, as 

US detected correctly 75% of cases diagnosed as tear by MRI and detected correctly 90.9% of cases not 

diagnosed as tear by MRI. Thus, the sensitivity, specificity, PPV, NPV and accuracy of US in detection of 

tear diagnosed by MRI was 75%, 90.9%, 75%, 90.9% and 86.6% respectively. Likewise, there was a 

agreement Kappa = 0.76) between MRI and US in diagnosis of degeneration, as US detected correctly 80% 

of cases diagnosed as degeneration by MRI, and detected correctly 95% of cases not diagnosed as 

degeneration by MRI. The sensitivity, specificity, PPV, NPV and accuracy of US in detection of 

degeneration diagnosed by MRI was 80%, 95%, 88.9%, 90.4% and 90% respectively. On the contrary, 

there was poor agreement (Kappa = 0.167) between MRI and US in diagnosis of tenosynovitis, as US 

detected correctly 50% of cases diagnosed as tenosynovitis by MRI and detected correctly 82.1% of cases 

not diagnosed as tenosynovitis by MRI. The sensitivity, specificity, PPV, NPV and accuracy of US in 

detection of tenosynovitis diagnosed by MRI was 50%, 82.1%, 17%, 76.4% and 95.8% respectively (Table 

3 and 4). 

 

The overall sensitivity, specificity, PPV, NPV and accuracy of US in detection of any lesion 

(tear/degeneration) diagnosed by MRI was 73.3%, 86.7%, 84.6%, 76.4% and 80% respectively. 

  

Table 3: Agreement between MRI and US concerning the pathological findings 

Variables Findings by MRI Kappa p 

Positive Negative 

N % N % 

TFCC tear by US Positive 6 75.0% 2 9.1% 0.659 0.001 

Negative 2 25.0% 20 90.9% 

TFCC degeneration 

by US 

Positive 8 80.0% 1 5.0% 0.769 0.001 

Negative 2 20.0% 19 95.0% 

ECU tenosynovitis 

by US 

Positive 1 50.0% 5 17.9% 0.167 0.272 

Negative 1 50.0% 23 82.1% 

 

Table 4: Diagnostic accuracy of US as regard diagnosis of TFCC abnormalities with MRI as a reference 

Abnormalities Sensitivity Specificity PPV NPV Accuracy 

Tear 75% 90.9% 75% 90.9% 86.6% 

Degeneration 80% 95% 88.9% 90.4% 90% 

Tenosynovitis 50% 82.1% 17% 76.4% 95.8% 
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Overall 73.3% 86.7% 84.6% 76.4% 80% 

 

4. Discussion 

Ulnar wrist pain is a prevalent disorder that is frequently encountered by primary care physicians and 

specialists. While the disorder can arise secondarily to a wide range of causes, TFCC remains the most 

common cause of ulnar wrist pain worldwide, with a prevalence ranging from 27-49% [11]. While the MRI 

is the modality of choice for assessing TFCC injuries, its use is still limited in many low-resourced centers. 

Thus, US has emerged as a cost-saving, available, easy-to-use modality for assessing TFCC injuries [10]. In 

this study, we aimed to investigate US versus MRI's role in evaluating TFCC injuries. The recent 

advancement in US techniques and transducers has increased the potentials of the US in assessing tendons 

and ligaments with high accuracy and reliability, providing the treating physicians with a comprehensive 

morphological assessment of the targeted lesions and nearby structures [12]. thus, the US has enormous 

potential to assess TFCC injuries in routine practice due to its availability and low cost. Such advantages 

are also solidified by the ability to correlate the symptomatic side with the asymptomatic counterpart [13]. 

In the present study, we found a good agreement between MRI and US in diagnosing TFCC tears and 

degenerative lesions. The sensitivity, specificity, PPV, NPV, and accuracy of US in the detection of tear 

diagnosed by MRI was 75%, 90.9%, 75%, 90.9%, and 86.6%, respectively. Likewise, the sensitivity, 

specificity, PPV, NPV, and accuracy of US in the detection of degeneration diagnosed by MRI was 80%, 

95%, 88.9%, 90.4%, and 90%, respectively. In concordance with our findings, a recent report by [14] 

demonstrated good-to-excellent agreements between US and MRI in detecting extensor carpi ulnaris injury. 

Likewise, [15] reported that US and MRI had a sensitivity of 75% and 100%, respectively, to detect TFCC 

tears. Similarly, [16] noted that the US had a sensitivity of 65% and a specificity of 91% to detect TFCC 

tears injuries. Besides, [17] exhibited a high degree of agreement between US and MRI in the evaluation of 

TFCC, despite that the authors did not calculate the diagnostic accuracy. [13] reported that the US was able 

to detect 87.5% of the arthroscopy-confirmed tears. Other reports showed similar findings [12], [18]. 

 

The musculoskeletal high-resolution US was reported to be a valid indicator of the synovial perfusion, 

indicating inflammation. These qualities are demonstrated in several studies and furthermore, US is shown 

to be more sensitive for detection of inflammatory change than conventional radiography (x-ray) and 

clinical evaluation. Tenosynovitis is a well-recognized inflammatory change and US is a reliable tool to 

assess tenosynovitis [19]. Nonetheless, in the present study, there was poor agreement (Kappa = 0.167) 

between MRI and US in diagnosis of tenosynovitis, as US detected correctly 50% of cases diagnosed as 

tenosynovitis by MRI and detected correctly 82.1% of cases not diagnosed as tenosynovitis by MRI. The 

sensitivity, specificity, PPV, NPV and accuracy of US in detection of tenosynovitis diagnosed by MRI was 

50%, 82.1%, 17%, 76.4% and 95.8% respectively. On the contrary to our findings, [17] reported that US 

detection of the tenosynovitis had a sensitivity of 100% and specificity of 89%. The exact causes of such 

heterogeneity are not clear. However, such heterogeneity may be attributed to the variations in the 

employed imaging protocols, radiologists' experience, or patients' characteristics and extent of 

inflammation. It was stated that US evaluation is operator-dependent, which can increase the rate of errors 

in complex areas, such as TFCC [20]. To our knowledge, only few studies have compared US and MRI for 

evaluation of TFCC injuries. Nonetheless, we acknowledge that the present study has a number of 

limitations. The sample size of our patients was relatively small which may affect the statistical power of 

our findings. Moreover, long-term clinically oriented outcomes were not utilized in our study. The study 

was also a single-center experience which may affect the generalizability of our findings. 

 

In conclusion, US is a cost-saving, available, and easy-to-use modality that can be greatly beneficial in 
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differentiating TFCC injuries. The present study showed that the US achieved good agreement with MRI 

findings, and it yielded an acceptable diagnostic accuracy in detection of TFCC injuries. However, further 

studies are required to confirm the current evidence. 
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