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Abstract
Background: Magnetic resonance imaging (MRI) is currently regarded as the reference standard for the diagnosis and 

evaluation of internal derangements of the knee and shoulder girdle. This study aimed to evaluate traumatic injuries of the knee and 
shoulder joint ligaments by MRI and classify the most common ligament injuries.

Methods and Results: This study included 50 patients, who were presented in the Radiology Department of Modern Medical 
Center in Khartoum, in the period from October 2019 to January 2020. The sample was divided into two groups: shoulder joint group 
(Group 1, n=30) with an age range between 16 and 74 years and knee joint group (Group 2, n=20) with an age range between 16 
and 77 years. The age group most affected with shoulder (46.7%) and knee joint (25%) injuries was 46-65 years. The injuries of the 
shoulder (40%) and knee joints (55%) were common in patients with body weight ranging from 71-80 kg and >81 kg, respectively. 
Different grades of partial meniscus tear of both shoulder and knee joints were noted as Grades 1 and 2 in 8.7% of cases, Grade 2 - 
13%, Grades 2 and 3 - 34.8%, and Grade 3 - 30.4%. There were incidences of 27.3%, 0%, 54.5%, 15.20, 0%, and 3% for anterior 
cruciate ligament, posterior cruciate ligament, medial meniscus C-shape (M Me C), lateral meniscus C-shape (L Me C), medial 
collateral ligament, and lateral collateral ligament tears in the knee joints of the affected patients.

Conclusion: MRI revealed that injuries to the shoulder and knee joints were common in patients with body weight ranging 
from 71-80 kg and >81 kg, respectively. Different grades of partial meniscus tear of the shoulder and knee joints were noted 
though Grades 2 and 3 partial tears were the most common finding. Finally, it was noted that in the knee joints of the affected 
patients, the M Me C shaped tear was the major type of tear.(International Journal of Biomedicine. 2020;10(4):387-391.) 
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Introduction
The use of MRI has become a routine examination 

in evaluating and diagnosing musculoskeletal diseases. 
Nowadays, MRI is used as a preoperative planning method 
for patients thought to have surgical diseases based on history 
and physical examination.(1)

The knee and shoulder joints are the largest joints 
of the musculoskeletal system, with complex articulation 
characterized by the presence of a group of ligament and tendon 
cartilages, and meniscus structures, that play an important 
role in stability and mobility. MRI is currently regarded as 
the reference standard for the diagnosis and evaluation of 
internal derangements of the knee and shoulder girdle. Due to 
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its excellent soft-tissue enhancement and multiplanar imaging 
capabilities, MRI provides significant advantages over other 
imaging techniques in the evaluation of traumatic injuries of 
knee and shoulder joints.(2) Ligaments and tendons in both 
joints provide support and stability to the joints. They allow 
a normal movement of the joint and any abnormal defect or 
stress that would render the joint unstable or lead to diseases.
(3) When a football player catches his foot in the turf and his 
whole body weight goes over one joint, this leads to overstress 
in that joint and this force produces structural damage to the 
joint structure and ligaments, which is known as a ligament 
injury.(4)

MRI has high diagnostic performance in the evaluation 
and assessment of musculoskeletal soft tissue injuries. 
Nowhere is this more accurate than in the evaluation of 
the internal structure of joints. MRI is an accurate and 
cost-effective tool for characterizing a wide spectrum of 
joint injuries, ranging from ligament injuries to cartilage 
deficiencies.(5) For radiologists and physicians, evaluation 
of an injured ligament using MRI requires knowledge of 
the proper imaging techniques and appropriate protocol, 
normal and abnormal anatomy, and the clinical significance 
of detecting abnormalities in the joint.(6)

An optimal MRI technique should include proper 
patient position, dedicated surface coils, gradient coils, 
and specific protocols for the suspected diseases. MRI is a 
powerful method for diagnosing acute and chronic lesions 
of the stabilizing articular elements and is also useful for 
evaluating traumatic conditions of the tendons. In normal 
MRI exams, ligaments and tendons have low signal intensity 
on MR images, whereas disruption manifests as increased or 
high signal intensity. Radiologists must be sufficiently aware 
and possess the expertise to understand the full spectrum of 
ligament abnormalities and associated MRI findings.(7)

MRI allows optimal diagnosis and evaluates the presence 
of a tear in the joint, the number of an affected ligament or 
tendon retraction, and the presence of associated lesions. 
This information is used to decide the correct surgical plan 
and surgical approach.(8) Thus, this study aimed to evaluate 
traumatic injuries of the knee and shoulder joint ligaments by 
MRI and classify the most common ligament injuries.

Materials and Methods
This study included 50 patients, who were presented 

in the Radiology Department of Modern Medical Center in 
Khartoum, in the period from October 2019 to January 2020. 
The current study adhered to the Declaration of Helsinki and 
Title 4, US Code of Federal Regulations, Part 46, Protection of 
Human Subjects.

The sample was divided into two groups: shoulder joint 
group (Group 1, n=30) with an age range between 16 and 74 
years and knee joint group (Group 2, n=20) with an age range 
between 16 and 77 years. 

A waiver of informed consent was conceded as per 
institutional rules. The inclusion criteria were adult patients 
with signs and symptoms of ligament tears or musculoskeletal 
disease in shoulder and knee joints. 

Shoulder and knee MRI exams were conducted 
using General Electric (GE) Signa HD 1.5T MRI scanner 
(Boston, USA) with an aperture diameter of 60cm. MRI 
Linux software as an operating system and GE application 
program. Imaging the shoulder is optimal with a dedicated 
shoulder coil HD phase array, earplugs to reduce coil noise, 
and immobilization straps and pads. The patient was in a 
supine position and careful positioning with the shoulder as 
close to the center of the magnet as possible. Basic routine 
sequences are T1-weighted image – T1W spin echo (SE), 
T1-weighted fast spin echo (FSE), and proton density (PD) 
fat saturated image (fat-sat) and oriented with axial and 
coronal orientation in conjunction with coronal, oblique 
PD FSE fat-sat and sagittal T2 FSE. To visualize the bicep 
tendon, labrum, and subscapularis tendon in the shoulder 
joint, the axial T2 FSE gradient-recalled echo is a sequence 
of choice. If the radiologist hesitated about any findings, the 
short-T1 inversion recovery in coronal and axial plane was 
used. The optimal field of view for shoulder and knee MRI 
examination was 14×16 cm, slice thickness 3.5-4 mm and 
matrix of 512×512.(7,8)

Imaging the knee is optimal with a coil HD phase array, 
earplugs, and immobilization pads. The patient lies in a supine 
position on the couch and the knee is placed within the coil and 
well immobilized with foam pads. The patient is positioned 
so that the longitudinal alignment light lies either along the 
midline of the leg under examination, or displaced from it if the 
knee has been offset. The knee MRI basic sequences are T1 SE, 
T2 FSE, and PD FSE fat-sat oriented with sagittal and coronal 
orientation in conjunction with coronal T2 FSE fat-sat for best 
visualization of the LCL and MCL. Sagittal T2 FSE fat-sat is 
used for the best visualization of the ACL and PCL. Additional 
information is initiated by applying a special pulse sequence of 
STIR in the sagittal and coronal plane.(7,8)

In addition, an abnormal high signal intensity in the 
menisci of the knee and shoulder joint was placed into three 
broad categories that indicate a partial tear, according to Lotysch 
et al.(9) A Grade 1 signal is a rounded or amorphous signal in 
the meniscus that does not disrupt an articular surface. A Grade 
2 signal is a linear signal that does not disrupt an articular 
surface. Grades 1 and 2 signals have been shown to be due 
to intrasubstance degeneration of the meniscus.(10) A Grade 3 
signal is a signal that disrupts an articular surface and indicates 
a meniscal tear.

Statistical analysis was performed using the standard 
Statistical Package for the Social Sciences (SPSS Inc., Chicago, 
IL, USA) version 20 for windows.

Results
In the current study, participants were divided into four 

age groups (< 25, 26-45, 46-65, and >65 years). The age group 
most affected with shoulder (46.7%) and knee joint (25%) 
injuries was 46-65 years (Table 1).

The majority of the patients were males. Their weight 
ranged from <60 kg up to >81 kg. The weight of 40% of cases 
ranged from 71-80 kg while the weight of 6.6% was <60 kg. 
The injuries of the shoulder (40%) and knee joints (55%) were 
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common in patients with body weight ranging from 71-80 kg 
and >81 kg, respectively (Table 2).

Table 3 summarizes the frequency and the percentage of 
the most affected side in the examined joints. It was found that 
the left shoulder joint was affected in 18(60%) patients while 
the right knee joint was affected in 11(55%) patients.

Different grades of partial meniscus tear of both shoulder 
and knee joints were noted as Grades 1 and 2 in 8.7% of cases, 
Grade 2 - 13%, Grades 2 and 3 - 34.8%, and Grade 3 - 30.4% 
(Table 4).

Finally, there were incidences of 27.3%, 0%, 54.5%, 
15.20, 0%, and 3% for ACL, PCL, medial meniscus C-shape 
(M Me C), lateral meniscus C-shape (L Me C), MCL, and 
LCL tears in the knee joints of the affected patients (Fig.1)

Discussion
Several imaging modalities, including nuclear medicine, 

ultrasound, computerized tomography, and MRI, have been 
used in an attempt to provide a pathophysiological diagnosis in 
patients with shoulder or knee ligament injuries. The diagnosis 
of shoulder and knee ligament injuries and diseases has been 
complicated, so aside from radiological investigations, those 
modalities guide us to some types of diagnosis and planning. 
MRI is the method of choice for the routine measurement of 
shoulder ligament injuries.(4,11,12)

The findings of the current study were compatible with 
Dinnes et al.,(4) who conclude that in 29 cohort studies there 
were full-thickness tears. In addition, it was found that the 
overall MRI sensitivities and specificities were high, and in 
these studies there were partial-thicknesses detected with 
MRI in rotator cuff tears, where the supraspinatus tendon was 
one of this group. Furthermore, two studies suggested that 
magnetic resonance arthrography might give a more accurate 
detection of full-thickness rotator cuff tears and shoulder joint 
injuries.(4,11)

It was found that 3(11.5%) of the patients were 
presented with a complete menisci tear and 23(88.5%) were 
presented with a partial meniscus tear. Different grades of 
partial meniscus tear of both shoulder and knee joints were 
noted as Grades 1 and 2 in 8.7% of cases, Grade 2 - 13%, 

Table 1. 

Distribution of traumatic injuries of the knee and shoulder joint 
ligaments in different age groups

Age
group
(years)

Shoulder joint injuries Knee joint injuries

Frequency Percentage (%) Frequency Percentage (%)

< 25 3 10% 4 20%

26-45 7 23.3% 7 35%

46-65 14 46.7% 5 25%

>  65 6 20% 4 20%

Table 2. 

Distribution of traumatic injuries of the knee and shoulder joints, 
according to body weight

Weight
(kg)

Shoulder joint Knee joint

Frequency Percentage (%) Frequency Percentage (%)

<60 2 6.6% 1 5%

61-70 8 26.7% 4 20%

71-80 12 40% 4 20%

> 81 8 26.7% 11 55%

Table 3. 

The frequency and the percentage of the most affected side in the 
examined joints

Affected
side

Shoulder joint Knee joint

Frequency Percentage (%) Frequency Percentage (%)

Left 18 60% 9 45%

Right 12 40% 11 55%

Both 0 0 0 0

Table 4.
Complete and different grades of partial meniscus tear of both 
shoulder and knee joints

Findings Frequency Percentage

Complete tear 3 11.5%

Partial tear 23 88.5%

Partial tears, Grades 1 and 2 2 8.7%

Partial tears, Grade 2 3 13%

Partial tears, Grades 2 and 3 8 34.8%

Partial tears, Grade 3 7 30.4%

Fig. 1. Incidence of knee joint ACL, PCL, M Me C shape, 
L Me C shape, MCL, and LCL tears.
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Grades 2 and 3 - 34.8%, and Grade 3 - 30.4%. These findings 
were compatible with the findings of Mietchen et al.(13) and 
Englund et al.(14) 

Regarding our results shown in Table 1, it should be 
noted that a Grade 3 signal was most common in both menisci, 
followed by Grade 2 and Grade 1, which corresponded 
to studies done by Kanal et al.(7) and Drapé et al.(11) Among 
menisci, the medial meniscus is most commonly injured 
(38%), followed by the lateral meniscus (26%). The posterior 
horn of the medial meniscus was a commonly injured structure 
among menisci noted in 30 cases out of 64 meniscal tears. 
The next commonly injured structure is the posterior horn of 
the lateral meniscus (16.7%), followed by the anterior horn of 
the lateral meniscus (14.1%), the body of the medial meniscus 
(12.8%), the body of the lateral meniscus (7.7%), and the 
anterior horn of the medial meniscus (2.5%). Furthermore, 
some of the tears that were located in one part extended to 
other parts of the meniscus. The horizontal tear (12%) was 
commonest, followed by a complex tear (11%), bucket handle 
tear (7%), radial tear (3%), and longitudinal tear (2%) in the 
medial meniscus.(15,16)

In study by Jarvick et al.,(16) the commonest type of tear 
in the lateral meniscus was a horizontal tear (42.3%), followed 
by a complex tear (26.9%), longitudinal tear (15.5%), vertical 
radial tear (11.5%), and oblique tear (3.8%). A similar meniscal 
injury pattern observed in the present study was comparable 
to the study of Drapé et al.,(11) in which the most common 
meniscal injury is the posterior horn of the medial meniscus.

Jarvick et al.(16) and Singh et al.(17) found that among 
meniscal injuries, medial meniscal tears (46.5%) were more 
common than lateral meniscus tears (37.2%), and the posterior 
horn of the medial meniscus (55%) was the most common site 
of involvement

Finally, findings presented in Table 4 and Fig. 1 of this 
study could be compared with the findings of Singh et al.(17) 

and Gupta et al.(18) Those researchers found in two studies 
(n=100 patients) that a complete MCL tear was noted in 
one patient, a partial tear in three patients, and a Grade 1 
sprain in one patient. Similarly, a partial LCL tear was noted 
in three patients and a Grade 1 sprain in three patients. It 
was found that an MCL injury is associated with ACL and 
medial meniscus injuries. Out of nine MCL injuries, ACL and 
medial meniscus injuries were noted in six and two patients, 
respectively. The O’Donoghue triad was noted in one patient. 
Three lateral meniscal tears were noted in a total of twelve 
partial LCL tears. LCL tears showed a relationship with lateral 
meniscus tears.

Regarding the limitations, this study is limited by the 
heterogeneity of the population because of the randomized 
selection process, which may influence the exactness of our 
outcomes and lessen the certainty of our conclusions.

Conclusion 
the most affected age group with shoulder and knee 

joint injuries was 46-65 years. MRI revealed that injuries to 
the shoulder and knee joints were common in patients with 
body weight ranging from 71-80 kg and >81 kg, respectively. 

Different grades of partial meniscus tear of the shoulder and 
knee joints were noted though Grades 2 and 3 partial tears 
were the most common finding. Finally, it was noted that in 
the knee joints of the affected patients, the M Me C shaped 
tear was the major type of tear.
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