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Abstract 
Background:  Wrist injuries may involve multiple osseous and soft-tissue structures, 
making accurate assessment clinically challenging. MRI provides comprehensive 
evaluation of bone, marrow, ligaments, tendons, TFCC, synovium, and surrounding soft 
tissues. This study evaluated the frequency and patterns of Spectrum and MRI 
Characteristics of Osseous, Ligamentous and Soft-Tissue Wrist Abnormalities Methods: A 
hospital-based prospective cross-sectional analytical observational study was conducted 
in the Department of Radiodiagnosis, Sri Aurobindo Medical College and Postgraduate 
Institute, Indore, from June 2024 to November 2025. Patients presenting with wrist pain 
following trauma and referred for MRI were evaluated. Demographic and clinical 
characteristics, MRI findings, and available histopathological, FNAC, or intra-operative 
findings were recorded. MRI abnormalities were systematically categorized according to 
the anatomical structures involved. Results: Twenty-five patients were included in the 
final analysis. Males constituted 60.0% of the study population, while 72.0% were aged 
>30 years. Wrist pain was the most common presenting complaint (52.0%), and 60.0% 
had no history of trauma. Scaphoid fracture was the most frequent MRI finding (24.0%), 
followed by TFCC tear (16.0%), ganglion cyst (12.0%), infectious arthritis (12.0%), and 
scaphoid AVN (8.0%). Among scaphoid fractures, waist involvement was predominant 
(83.3%), while Herbert type B1 was the commonest pattern (50.0%). TFCC tears were 
predominantly central (75.0%) and degenerative (75.0%). MRI demonstrated excellent 
correlation with available reference findings, with most diagnostic categories showing 
100% sensitivity, specificity, PPV, NPV, accuracy, Kappa, and AUC. Conclusion: MRI 
demonstrated a broad spectrum of wrist abnormalities and provided detailed 
characterization of associated structural involvement. Its excellent diagnostic 
concordance supports its role as a comprehensive and reliable modality for evaluation of 
clinically suspected wrist injuries. 
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INTRODUCTION 
Wrist injuries are common clinical presentations encountered in orthopedic, trauma, sports medicine, and radiology 

practice. The wrist is a complex anatomical region comprising multiple small carpal bones, intrinsic and extrinsic 

ligaments, tendons, cartilage, neurovascular structures, and synovial spaces. Because of this intricate anatomy, traumatic 

injuries may involve more than one structure simultaneously, and the complete extent of injury can be difficult to establish 

on clinical examination alone. Accurate imaging is therefore essential for diagnosis, treatment planning, and prevention of 

long-term functional impairment [1,2]. 

 

The wrist includes the radiocarpal, midcarpal, and distal radioulnar joints, with the triangular fibrocartilage complex 

(TFCC) playing an important role in distal radioulnar stability and load transmission. Trauma may result in fractures, 

ligamentous injuries, TFCC tears, tendon injuries, bone marrow abnormalities, or combinations of these lesions. 

Unrecognized or inadequately treated ligamentous injuries and associated fractures may lead to chronic pain, carpal 

instability, degenerative changes, and impaired wrist function [3,4]. Combined injuries are particularly important because 

the presence of multiple abnormalities may alter clinical management and surgical decision-making. 

 
Conventional radiography remains the initial imaging modality for suspected wrist trauma and is useful for detecting 

obvious fractures and bony abnormalities. However, it has limited sensitivity for occult fractures, bone marrow edema, 

ligamentous injuries, tendon pathology, and other soft-tissue abnormalities. Computed tomography provides excellent 
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visualization of cortical bone and complex fractures but has limited soft-tissue contrast and involves ionizing radiation. 

Ultrasonography is useful for dynamic assessment of superficia 

 

l tendons and soft tissues but is operator-dependent and limited in evaluating deep intra-articular structures [7,8]. 

Magnetic resonance imaging (MRI) provides excellent soft-tissue contrast, multiplanar imaging, and comprehensive 

evaluation without ionizing radiation. It allows simultaneous assessment of bones, bone marrow, cartilage, ligaments, 

tendons, TFCC, synovium, nerves, and surrounding soft tissues, making it particularly valuable for detecting occult 
fractures and associated soft-tissue injuries [1,9]. MRI is highly sensitive for bone marrow edema and radiographically 

occult fractures and can demonstrate ligamentous injuries, including scapholunate, lunotriquetral, and TFCC abnormalities 

[10-12]. MR arthrography may further improve detection of subtle intra-articular ligamentous and TFCC tears when 

conventional MRI findings are inconclusive [13,14]. 

 

Given the complex anatomy and frequent coexistence of multiple traumatic abnormalities, systematic evaluation of MRI 

findings is important for identifying the Spectrum and MRI Characteristics of Wrist Abnormalities. The present study was 

therefore undertaken to evaluate the spectrum and combination patterns of Osseous, Ligamentous and Soft-Tissue Wrist 

Abnormalities detected on MRI, providing a comprehensive assessment that may assist in diagnosis, treatment planning, 

and prognostic evaluation. 

 

MATERIALS AND METHODS 
This hospital-based prospective cross-sectional analytical observational study was conducted in the Department of 

Radiodiagnosis, Sri Aurobindo Medical College and Postgraduate Institute (SAMC & PGI), Indore, Madhya Pradesh, 

India, over a period of 18 months from June 2024 to November 2025, following approval from the Institutional Ethics 

Committee. 

 
Written informed consent was obtained from all participants or their legally authorized representatives before enrollment. 

Patient confidentiality was maintained using unique study identification numbers, and participation was voluntary without 

affecting routine clinical management. MRI examinations were performed as part of routine clinical care, and no additional 

intervention was undertaken solely for study participation. 

 

Inclusion and Exclusion Criteria 
A total of 25 patients of all age groups and either sex presenting with wrist pain following trauma and referred for MRI 

evaluation during the study period were enrolled using consecutive sampling. Patients were eligible if MRI of the wrist 

was clinically indicated, irrespective of whether subsequent surgical intervention was performed. 

Patients who declined written informed consent and those unable to undergo MRI because of standard contraindications, 

including non-MRI-compatible implants, pacemakers, or severe claustrophobia, were excluded. 

 

Methodology 

Participants and Sampling 
Following written informed consent, demographic characteristics, clinical history, mechanism of trauma, presenting 

complaints, clinical examination findings, provisional diagnosis, MRI findings, and available histopathological, FNAC, or 

intra-operative findings were recorded using a predesigned structured proforma. Consecutive sampling was used, and all 

eligible patients presenting during the study period were considered for enrollment. 
 

MRI Examination and Image Analysis 
All MRI examinations were performed using 1.5-Tesla and 3-Tesla Siemens Magnetom MRI systems with dedicated wrist 

or musculoskeletal surface coils. Imaging was performed using optimized wrist protocols with a small field of view and 

thin sections to achieve adequate spatial and contrast resolution. 

 

The routine MRI protocol included two-dimensional fast spin-echo sequences and fluid-sensitive T2-weighted and proton-

density sequences in three orthogonal planes. Coronal T1-weighted non-fat-suppressed sequences were obtained for 

assessment of carpal alignment, fracture lines, and bone marrow abnormalities. STIR sequences were used when chemical 

fat suppression was inadequate. Patients were positioned according to comfort and scanner requirements, with appropriate 

wrist alignment maintained to minimize motion and orientation-related artifacts. Intravenous gadolinium contrast was 

administered when clinically indicated, particularly for evaluation of soft-tissue masses, synovitis, inflammatory pathology, 

and suspected infective or hypervascular lesions. 

 

MRI images were systematically reviewed for traumatic abnormalities involving the osseous and soft-tissue structures of 

the wrist. The assessed findings included fractures, bone marrow edema, ligamentous injuries, tendon injuries, triangular 
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fibrocartilage complex (TFCC) abnormalities, joint effusion, synovial abnormalities, and other intra-articular or extra-

articular injuries. 

 

For the purpose of the study, a combined wrist injury was defined as the presence of two or more distinct traumatic 

abnormalities involving different anatomical structures on the same MRI examination. Combined injury patterns were 

categorized according to the structures involved, including osseous, ligamentous, tendinous, TFCC, and other soft-tissue 

injuries. The frequency of individual injuries and the distribution of different combinations were recorded. 
 

Correlation With Surgical and Other Findings 
Where available, intra-operative, histopathological, or FNAC findings were documented and correlated with the 

corresponding MRI findings. The final diagnosis was established by integrating the available clinical, imaging, 

pathological, and surgical findings. Such correlation was performed wherever applicable and was not mandatory for 

inclusion in the study. 

 

Outcome Measures 
The primary outcomes were the frequency of combined traumatic wrist injuries detected on MRI and the distribution of 

different injury patterns according to the anatomical structures involved. Secondary outcomes included the demographic 

and clinical profile of patients, frequency of individual traumatic abnormalities, mechanism of injury, and correlation of 

MRI findings with available intra-operative, histopathological, or FNAC findings. 

 

Statistical Analysis 
Data were entered into a structured master chart and analyzed using R statistical software. Continuous variables were 

expressed as mean ± standard deviation for normally distributed data, while categorical variables were presented as 

frequencies and percentages. The frequency and distribution of individual traumatic abnormalities and combined injury 
patterns were analyzed using descriptive statistics. Associations between categorical variables were assessed using the Chi-

square test or Fisher's exact test, as appropriate. Where a suitable reference diagnosis was available, diagnostic parameters 

such as sensitivity and specificity were calculated. A p-value <0.05 was considered statistically significant. Results were 

presented using tables, cross-tabulations, graphs, and descriptive summaries. 

 

RESULTS 
A total of 25 patients were included in the analysis. The demographic, clinical, MRI, and available 

histopathological/intraoperative findings were evaluated to determine the spectrum and patterns of wrist abnormalities 

detected on MRI. 

 

Demographic and Clinical Characteristics: The study population comprised 15 males (60.0%) and 10 females (40.0%). 

Participants were distributed across three age categories, with 9 patients (36.0%) each in the 30–45 years and >45 years 

groups, while 7 patients (28.0%) were aged 17–30 years. Thus, 72.0% of the study population was aged >30 years.  

 
Wrist pain was the predominant presenting complaint, occurring in 13 patients (52.0%), followed by wrist pain with 

swelling in 4 patients (16.0%). Radial-sided wrist pain and wrist pain associated with deformity, instability, or restricted 

movement were each observed in 3 patients (12.0%). Two patients (8.0%) presented with wrist swelling, lump, or mass. 

[Table 1] 

 

Table 1. Demographic, clinical characteristics, history of trauma, and clinical diagnosis of the study population 

Domain Parameter/category Frequency (n) Percentage (%) 

Age group 17–30 years 7 28.0 

30–45 years 9 36.0 

>45 years 9 36.0 

Sex Male 15 60.0 

Female 10 40.0 

Presenting complaint Wrist pain, general/non-specific 13 52.0 

Wrist pain with swelling 4 16.0 

Radial-sided wrist pain 3 12.0 

Wrist pain with deformity/instability/restricted 

movement 

3 12.0 

Wrist swelling/lump/mass 2 8.0 

History of trauma Absent 15 60.0 

Present 9 36.0 

Present, old 1 4.0 
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Clinical diagnosis Scaphoid fracture 6 24.0 

TFCC tear 4 16.0 

Infective arthritis 3 12.0 

Ganglion cyst 3 12.0 

Scaphoid AVN 2 8.0 

De Quervain tenosynovitis 1 4.0 

Lunate dislocation 1 4.0 

ECU tenosynovitis 1 4.0 

Madelung deformity 1 4.0 

Kienböck disease 1 4.0 

GCT of tendon sheath 1 4.0 

Carpal tunnel syndrome 1 4.0 

Total  25 100.0 

 
MRI Findings and Scaphoid-Related Abnormalities: Scaphoid fracture was the most frequent MRI abnormality, 
identified in 6 patients (24.0%), followed by TFCC tear in 4 patients (16.0%). Ganglion cyst and infectious arthritis were 

each identified in 3 patients (12.0%), while scaphoid AVN was observed in 2 patients (8.0%). The remaining MRI 

abnormalities, including carpal tunnel syndrome, De Quervain tenosynovitis, ECU tenosynovitis, GCT of tendon sheath, 

Kienböck disease, lunate dislocation, and Madelung deformity, were each identified in 1 patient (4.0%). Among the 6 

patients with scaphoid fracture, Herbert type B1 was the most common pattern, accounting for 3 cases (50.0%), followed 

by B2 in 2 cases (33.3%) and A2 in 1 case (16.7%). The scaphoid waist was the predominant fracture site (83.3%), and 

articular surface involvement was present in 4 cases (66.7%). Most fractures were undisplaced (66.7%). An associated 

scapholunate interval widening was identified in 1 case (16.7%). Among the 2 patients with scaphoid AVN, diffuse and 

proximal-pole patterns were equally represented (50.0% each), with fragmentation and secondary osteoarthritis present in 

both cases. [Table 2] 

 

Table 2. Distribution of MRI Findings and Detailed Characteristics of Scaphoid-Related Abnormalities 

Domain Parameter Category Frequency 

(n) 

Percentage 

(%) 

MRI category  Scaphoid fracture 6 24.0 

TFCC tear 4 16.0 

Ganglion cyst 3 12.0 

Infectious arthritis 3 12.0 

Scaphoid AVN 2 8.0 

Carpal tunnel syndrome 1 4.0 

De Quervain tenosynovitis 1 4.0 

ECU tenosynovitis 1 4.0 

GCT of tendon sheath 1 4.0 

Kienböck disease 1 4.0 

Lunate dislocation 1 4.0 

Madelung deformity 1 4.0 

Scaphoid fracture (n=6) Herbert classification A2 1 16.7 

B1 3 50.0 

B2 2 33.3 

Fracture location Waist 5 83.3 

Proximal pole 1 16.7 

Distal pole 0 0.0 

Articular surface 

involvement 

Present 4 66.7 

Absent 2 33.3 

Displacement Undisplaced 4 66.7 

Displaced 2 33.3 

Associated injury None 5 83.3 

Scapholunate interval 

widening 

1 16.7 

AVN in fracture cases Absent 6 100.0 

Present 0 0.0 

Scaphoid AVN (n=2) AVN pattern Diffuse 1 50.0 

Proximal pole 1 50.0 
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Fragmentation Present 2 100.0 

Associated fracture 

non-union 

Absent 2 100.0 

Secondary 

osteoarthritis 

Present 2 100.0 

 
MRI Characteristics of TFCC Tears, Infectious Arthritis, and Ganglion Cysts: Among the 4 patients with TFCC tears, 

central tears were predominant (75.0%), and degenerative tears accounted for 75.0% of cases. Palmer types 1B, 2A, 2B, 

and 2C were equally represented, with 1 case (25.0%) of each type. DRUJ instability was present in 1 patient (25.0%), 

while neutral and positive ulnar variance were each observed in 2 cases (50.0%). Among the 3 patients with infectious 

arthritis, monoarticular involvement was more frequent (66.7%) than polyarticular involvement (33.3%). Synovial 

thickening was present in all cases, bone marrow edema in 2 cases (66.7%), and adjacent osteomyelitis or abscess in 1 case 

(33.3%). All 3 ganglion cysts were dorsal and uniloculated, with radiocarpal location being most common (66.7%). None 

demonstrated adjacent tendon compression. [Table 3] 

 

Table 3. Detailed MRI Characteristics of TFCC Tears, Infectious Arthritis, and Ganglion Cysts 

Domain Parameter Category Frequency (n) Percentage (%) 

TFCC tear (n=4) Palmer classification Type 1B 1 25.0 

Type 2A 1 25.0 

Type 2B 1 25.0 

Type 2C 1 25.0 

DRUJ instability Present 1 25.0 

Absent 3 75.0 

Tear location Central 3 75.0 

Peripheral 1 25.0 

Tear type Degenerative 3 75.0 

Traumatic 1 25.0 

Ulnar variance Neutral 2 50.0 

Positive 2 50.0 

Negative 0 0.0 

Infectious 
arthritis (n=3) 

Joint involvement Monoarticular 2 66.7 

Polyarticular 1 33.3 

Joint effusion grade Mild 1 33.3 

Moderate 1 33.3 

Severe 1 33.3 

Synovial thickening Present 3 100.0 

Adjacent 
osteomyelitis/abscess 

Present 1 33.3 

Absent 2 66.7 

Bone marrow edema Present 2 66.7 

Absent 1 33.3 

Ganglion cyst 

(n=3) 

Type Dorsal 3 100.0 

Volar 0 0.0 

Location Radiocarpal 2 66.7 

Intercarpal 1 33.3 

TFCC-related 0 0.0 

 Loculation Uniloculated 3 100.0 

Multiloculated 0 0.0 

Adjacent tendon 

compression 

Present 0 0.0 

Absent 3 100.0 

 

Diagnostic Performance of MRI for Various Wrist Pathologies Using Histopathology/Intraoperative Findings as 
Reference Standard: MRI demonstrated excellent diagnostic performance across the evaluated wrist pathologies when 

compared with the available histopathological/intraoperative reference findings. Sensitivity, specificity, PPV, NPV, 

accuracy, Kappa coefficient, and AUC were 1.00 for most conditions, indicating complete diagnostic agreement between 

MRI and the reference diagnosis.  
 

The diagnostic performance was also perfect for scaphoid fracture, TFCC tear, scaphoid AVN, infectious arthritis, 

Kienböck disease, lunate dislocation, Madelung deformity, GCT of tendon sheath, carpal tunnel syndrome, De Quervain 
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tenosynovitis, and ECU tenosynovitis, with no false-positive or false-negative cases reported. For example, MRI correctly 

identified all 6 scaphoid fractures and all 4 TFCC tears, with sensitivity, specificity, PPV, NPV, accuracy, Kappa, and AUC 

of 1.00.  

 

Ganglion cyst was the only pathology showing slightly reduced diagnostic performance, with sensitivity and NPV of 1.00, 

but specificity of 0.96, PPV of 0.67, accuracy of 0.96, Kappa of 0.78, and AUC of 0.98. This was attributable to one MRI-

diagnosed ganglion cyst that was classified as a synovial cyst on the reference assessment.  Overall, these findings indicate 
that MRI provided highly reliable characterization of wrist pathology in the present study, with near-perfect agreement 

with the available histopathological/intraoperative findings. [Table 4] 

 

Table 4: Diagnostic Performance of MRI for Various Wrist Pathologies Using Histopathology/Intraoperative 

Findings as Reference Standard 

Disease TP FP TN FN Sensitivity Specificity PPV NPV Accuracy Kappa AUC 

Carpal tunnel 

syndrome 

1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

De Quervain 

tenosynovitis 

1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

ECU tenosynovitis 1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Ganglion cyst 2 1 22 0 1.00 0.96 0.67 1.00 0.96 0.78 0.98 

GCT of tendon 

sheath 

1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Infectious arthritis 3 0 22 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Kienböck disease 1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Lunate dislocation 1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Madelung deformity 1 0 24 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Scaphoid AVN 2 0 23 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

Scaphoid fracture 6 0 19 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

TFCC tear 4 0 21 0 1.00 1.00 1.00 1.00 1.00 1.00 1.00 

 
Distribution of Histopathology/intra op findings Category: Histopathology/intra op findings category showed that 

scaphoid fracture was the most common finding, observed in 6 cases and accounting for 24% of the total study population. 

TFCC tear was present in 4 cases (16%), while infectious arthritis was noted in 3 cases (12%). Ganglion cyst and Scaphoid 
AVN were observed in 2 cases each, representing 8% each. The remaining categories, including Carpal tunnel syndrome, 

De Quervain tenosynovitis, ECU tenosynovitis, GCT of tendon sheath, Kienbock disease, Lunate dislocation, Madelung 

deformity, and Synovial cyst, were each seen in 1 case (4%). [Table 5]  

 

Table 5: Distribution of histopathology/intra op findings category 

Histopathology/intra op findings category Frequency (n) Percentage (%) 

Carpal tunnel syndrome 1 4 

De Quervain tenosynovitis 1 4 

ECU tenosynovitis 1 4 

Ganglion cyst 2 8 

GCT of tendon sheath 1 4 

Infectious arthritis 3 12 

Kienbock disease 1 4 

Lunate dislocation 1 4 

Madelung Deformity 1 4 

Scaphoid AVN 2 8 

Scaphoid fracture 6 24 

Synovial cyst 1 4 

TFCC tear 4 16 

Total 25 100 

 
Correlation Between MRI Diagnosis and Histopathological/Intraoperative Findings: MRI showed excellent 

correlation with the available histopathological/intraoperative findings, with concordant diagnoses in 24 of 25 patients 

(96.0%). Complete agreement was observed for all evaluated pathologies except ganglion cyst. Of the three cases diagnosed 

as ganglion cyst on MRI, two (8.0%) were confirmed as ganglion cysts, while one (4.0%) was reported as a synovial cyst 
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on the reference assessment. Thus, only one discordant case (4.0%) was observed, indicating a high level of diagnostic 

concordance between MRI and the reference findings. 

 

Table 6. Correlation Between MRI Diagnosis and Histopathological/Intraoperative Findings 

MRI diagnosis Histopathological/Intraoperative diagnosis n (%) Agreement 

Carpal tunnel syndrome Carpal tunnel syndrome 1 (4.0) Concordant 

De Quervain tenosynovitis De Quervain tenosynovitis 1 (4.0) Concordant 

ECU tenosynovitis ECU tenosynovitis 1 (4.0) Concordant 

Ganglion cyst Ganglion cyst 2 (8.0) Concordant 

Ganglion cyst Synovial cyst 1 (4.0) Discordant 

GCT of tendon sheath GCT of tendon sheath 1 (4.0) Concordant 

Infectious arthritis Infectious arthritis 3 (12.0) Concordant 

Kienböck disease Kienböck disease 1 (4.0) Concordant 

Lunate dislocation Lunate dislocation 1 (4.0) Concordant 

Madelung deformity Madelung deformity 1 (4.0) Concordant 

Scaphoid AVN Scaphoid AVN 2 (8.0) Concordant 

Scaphoid fracture Scaphoid fracture 6 (24.0) Concordant 

TFCC tear TFCC tear 4 (16.0) Concordant 

Total  25 (100.0)  

Overall concordance  24 (96.0)  

Overall discordance  1 (4.0)  

 

 
 

 

 
 
Figure 1: Coronal T1 weighted image shows a growth disturbance of the distal radius with the ulnar side of the epiphysis 

(red arrow) underdeveloped compared to the radial side (blue arrow).  On Coronal T2 weighted image an anomalous volar 

ligament (yellow arrows) originates proximal to the distal radial growth plate and extends to the triquetrum (T). The Axial 

T1 weighted images show the radial origin of the anomalous ligament (black arrow). Note the mild dorsal subluxation of 

the ulnar head (U) relative to the distal radius (R). These findings are consistent with Madelung deformity. 

 



 

Citation: Bhagat M, Yadav Y, Yadav D, Ansari FU. Spectrum and MRI characteristics of osseous, ligamentous and soft-tissue wrist 
abnormalities. Int. J. Med., 2026;8(9):197-209. 

International Journal of Medicine                             204 
 

 
Figure 2: Coronal image of the wrist showing a lobulated soft-tissue mass along the radial aspect of the wrist (arrow). The 

lesion appears hypointense on T1-weighted imaging, demonstrates heterogeneous hyperintensity on T2 image and shows 

avid heterogeneous enhancement on post-contrast fat-suppressed T1-weighted images, consistent with a Giant cell tumor 

of tendon sheath. 

 
Figure 3: Coronal PD fat suppressed weighted image demonstrates a full thickness tear within the central triangular 

fibrocartilage (small arrow). A displaced flapped (curved arrow) extends toward the distal radioulnar joint. Axial PD fat 

suppressed weighted image demonstrates the displaced flap (arrow) located within the volar aspect of the distal radioulnar 

joint. Sagittal T2 weighted image at level of the pisiform (P) and Triquetrum (T) again demonstrates the displaced triangular 

fibrocartilage flap (arrow) along the volar aspect of the distal ulna (U). Findings consistent with Full-thickness central 

TFCC tear. 

 

 
Figure 4: The Axial T1-weighted, Axial PD fat-suppressed weighted, and Coronal PD fat-suppressed weighted images 

demonstrate a thickened extensor retinaculum, surrounding soft tissue edema, and fluid signal in the first extensor 

compartment of the wrist (arrowheads). Marrow edema is noted within the subjacent radius (asterisks). A single extensor 

pollicis brevis and two abductor pollicis longus tendon slips are present with heterogeneous intrinsic signal. These findings 

are consistent with De Quervain’s tenosynovitis. 
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Figure 5: Coronal T1-weighted image demonstrates diffuse hypointense marrow signal within the lunate bone with loss 

of normal fatty marrow signal, consistent with Kienböck disease (avascular necrosis of the lunate). 
 

 
Figure 6: Coronal PD fat-suppressed image shows a fracture through the waist of the scaphoid with marrow edema evident 

as hyperintense signal intensity surrounding the fracture site. Sagittal PD fat-suppressed image demonstrates an undisplaced 

scaphoid waist fracture with associated bone marrow and a small joint effusion.  These findings support the diagnosis of 

an acute Scaphoid waist fracture. 

 

 
Figure 7: Coronal PD fat-suppressed image showing marked fluid signal within the radiocarpal and intercarpal joints, 

consistent with a wrist joint effusion and adjacent marrow edema. Synovial thickening and hyperintense signal surrounding 

the carpal bones and within the soft tissues adjacent to the wrist, indicating inflammatory change and associated edema. 

Findings suggesting Infectious arthritis. 
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Figure 8: Coronal T1-weighted image (left) shows diffuse low signal intensity within the proximal pole of the scaphoid 

(arrow).  Coronal T2-weighted image (middle) demonstrates persistent low signal intensity (arrow).  Coronal TIRM image 

(right) shows surrounding marrow edema with altered signal intensity in the proximal pole (arrow).  Findings consistent 

with Avascular necrosis of scaphoid at proximal pole. 

 

 
Figure 9: Axial T2-weighted fat-suppressed image shows median nerve (arrow) within the carpal tunnel is enlarged and 

shows increased T2 signal intensity, consistent with neural edema secondary to compressive neuropathy. 

 

 
Figure 10: Axial T2-weighted fat-suppressed image at the level of the carpal tunnel showing fluid surrounding the flexor 

tendons, indicative of flexor tenosynovitis. The resultant increase in tunnel contents leading to median nerve compression. 

These findings are suggestive of Carpal tunnel syndrome. 

 

 
Figure 11: Axial and Coronal T2-weighted fat-suppressed MRI shows a well-defined, hyperintense cystic structure 

(asterisk) along the dorsal aspect of the wrist with a communicating stalk/pedicle (arrows) arising from the 

scaphotrapeziotrapezoid joint. The marked hyperintensity indicates fluid content. Findings consistent with Ganglion cyst. 

 

DISCUSSION 
The present study evaluated 25 patients with wrist pain using MRI and demonstrated a broad spectrum of osseous, 

ligamentous, fibrocartilaginous, inflammatory, cystic, tendon-related, and nerve-related abnormalities. Most patients were 

older than 30 years, and males constituted 60.0% of the cohort. Generalized or non-specific wrist pain was the commonest 

presentation (52.0%), while a history of trauma was absent in 60.0% of patients. This heterogeneous presentation highlights 

the difficulty of establishing a definitive diagnosis on clinical assessment alone and supports the role of MRI as a problem-

solving modality. Similar observations were reported by Huellner et al., who emphasized the usefulness of MRI for lesion 
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localization and characterization of soft-tissue and ligamentous abnormalities in patients with chronic hand or wrist pain 

[15]. The present findings also support the observations of El-Kholy et al., who demonstrated that MRI can reveal a wide 

range of osseous and soft-tissue abnormalities in patients with painful wrists [16]. 

 

Scaphoid fracture was the most frequent MRI diagnosis, occurring in 6 patients (24.0%). Among these, five fractures 

(83.3%) involved the waist and one (16.7%) involved the proximal pole. Herbert type B1 was most common (50.0%), 

followed by B2 (33.3%) and A2 (16.7%). Articular surface involvement was present in 66.7% and displacement in 33.3%. 
One patient (16.7%) showed scapholunate interval widening. These findings demonstrate that MRI provides information 

beyond simple fracture detection by defining fracture location, morphology, displacement, articular involvement, and 

associated ligamentous abnormalities. Huellner et al. similarly emphasized the value of MRI in lesion detection and 

localization [15]. Matthews et al. recommended a structured approach to wrist MRI that includes assessment of osseous, 

ligamentous, cartilage, and tendon abnormalities, which is particularly relevant in scaphoid injuries where associated 

instability may influence management [17]. 

 

TFCC tear was the second most frequent abnormality, accounting for 16.0% of cases. Central tears predominated (75.0%), 

and degenerative tears were more common than traumatic tears (75.0% vs. 25.0%). Positive ulnar variance was present in 

half of the cases, while DRUJ instability was identified in one patient. These findings suggest that many TFCC lesions in 

the present cohort had a degenerative or loading-related component rather than being purely traumatic. Boer et al., in a 

larger cohort of 150 patients, reported that MR arthrography was slightly more accurate than conventional MRI for TFCC 

lesions, although conventional MRI remained reliable [18]. Omar et al. similarly found that MR arthrography detected 

more subtle TFCC and ligamentous lesions, while conventional MRI performed comparably for tendon and osseous 

abnormalities [19]. In the present study, conventional MRI showed complete diagnostic concordance for TFCC tears, with 

sensitivity, specificity, PPV, NPV, accuracy, Kappa, and AUC all equal to 1.00. The excellent performance may reflect the 

clinically significant nature of the tears included in this relatively small cohort. 
 

Infectious arthritis was identified in 3 patients (12.0%). Synovial thickening was present in all cases, bone marrow edema 

in 66.7%, and adjacent osteomyelitis or abscess in 33.3%. MRI therefore demonstrated not only the intra-articular 

abnormality but also marrow and periarticular extension. Although Glinatsi et al. evaluated rheumatoid rather than 

infectious arthritis, their findings showed that MRI-detected synovitis, tenosynovitis, and osteitis are associated with pain 

and functional impairment [20]. Gornitzky et al. also emphasized the selective usefulness of wrist MRI in suspected 

infection, masses, and arthropathies [21]. In the present study, infectious arthritis showed complete diagnostic agreement 

with the available reference findings, further supporting the value of MRI in clinically suspected inflammatory or infective 

wrist disease. 

 

Scaphoid AVN was identified in 2 patients (8.0%), with one diffuse and one proximal-pole pattern. Both cases 

demonstrated fragmentation and secondary osteoarthritis. Kienböck disease was identified in one additional patient. These 

findings emphasize the ability of MRI to detect vascular and structural abnormalities of the carpal bones and to demonstrate 

associated degenerative changes. El-Kholy et al. reported AVN as the most frequent non-traumatic MRI abnormality in 

their cohort [16]. In contrast, scaphoid fracture was the dominant finding in the present study, probably reflecting 

differences in referral patterns and the proportion of trauma-related cases. Nevertheless, both studies support MRI as an 

important modality for evaluating osteonecrotic and degenerative wrist pathology. 

 
Ganglion cysts were detected in 3 patients (12.0%), all of which were dorsal and uniloculated. Two were radiocarpal and 

one was intercarpal. GCT of tendon sheath was identified in one patient. Couzens et al. demonstrated that ganglion cysts 

and other MRI abnormalities can also occur in asymptomatic wrists, emphasizing the importance of clinical correlation 

[22]. This issue was evident in the present study because two MRI-diagnosed ganglion cysts were confirmed as ganglion 

cysts, whereas one was classified as a synovial cyst on histopathological/intra-operative assessment. Consequently, 

ganglion cyst had slightly lower diagnostic performance, with accuracy of 96.0% and Kappa of 0.78, despite sensitivity 

and NPV of 100%. This suggests that MRI is highly sensitive for identifying cystic lesions but that exact characterization 

may occasionally require pathological or operative confirmation. 

 

The study also demonstrated several less common but clinically relevant abnormalities, including De Quervain 

tenosynovitis, ECU tenosynovitis, carpal tunnel syndrome, lunate dislocation, Madelung deformity, Kienböck disease, and 

GCT of tendon sheath. Although each accounted for only 4.0% of cases, their identification illustrates the advantage of 

evaluating the wrist systematically rather than focusing exclusively on the suspected clinical diagnosis. El-Leithy reported 

that MRI was particularly useful for deep structures, marrow abnormalities, ligament tears, and instability, while 

ultrasonography had advantages for superficial tendon pathology [23]. Similarly, Al-Aswad et al. demonstrated the 

usefulness of MRI across traumatic, inflammatory, degenerative, and tendon-related wrist disorders [24]. 
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Overall, MRI demonstrated excellent correlation with histopathological/intra-operative findings. Complete diagnostic 

agreement was observed for scaphoid fracture, TFCC tear, infectious arthritis, scaphoid AVN, GCT of tendon sheath, 

tendon disorders, carpal tunnel syndrome, Kienböck disease, lunate dislocation, and Madelung deformity. The only 

discordance occurred with a cystic lesion. These results are consistent with the findings of Götestrand et al., who reported 

that standard 3-Tesla MRI provides clinically adequate diagnostic performance for wrist ligamentous pathology [25]. 

However, the very high diagnostic values in the present study should be interpreted cautiously because of the small sample 

size of 25 patients and the limited number of cases within individual diagnostic categories. 
 

Despite these findings, the present study had certain limitations, including its relatively small sample size and single-centre 

design, which may limit generalizability. The small number of patients in individual diagnostic categories restricted 

subgroup analysis. Histopathological or intra-operative correlation was available only in selected cases, while long-term 

outcomes and interobserver variability were not assessed. 

 

Taken together, the findings indicate that MRI provides comprehensive evaluation of wrist pain by simultaneously 

assessing bone, marrow, ligaments, TFCC, tendons, synovium, cystic lesions, and surrounding soft tissues. The broad 

spectrum of abnormalities despite predominantly non-specific clinical presentations supports its role as a problem-solving 

investigation. Nevertheless, MRI findings should always be interpreted in conjunction with clinical information and, where 

available, operative or histopathological findings, particularly for lesions with overlapping imaging appearances. 

 

CONCLUSION 
MRI was highly effective in evaluating wrist pain, identifying a broad spectrum of osseous, ligamentous, inflammatory, 

cystic, tendon, and nerve-related abnormalities. Scaphoid fracture was the most common finding (24.0%), followed by 

TFCC tear (16.0%). MRI provided detailed lesion characterization and showed excellent diagnostic concordance with 

histopathological/intra-operative findings, with most parameters demonstrating 100% diagnostic performance. The only 
discrepancy involved one ganglion cyst classified as a synovial cyst. Overall, MRI represents a comprehensive and reliable 

modality for clinically selected patients with traumatic, persistent, or non-specific wrist symptoms, although findings 

should be correlated with clinical and pathological evidence when available. 
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