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ABSTRACT

INTRODUCTION

The knee joint is the largest and most complex joint in the human body. Therefore it is often affected by trauma. Magnetic
Resonance Imaging (MRI) is a non-invasive imaging modality that provides detailed images of the soft tissue structures of the
knee joint. The objective of this study was to evaluate MRI findings in patients with post-traumatic knee joint injuries.

MATERIAL AND METHODS

This prospective study was carried out using a 3.0 Tesla MRI (Magnetom Lumina) scanner in the Department of Radiodiagno-
sis and Medical Imaging at Universal College of Medical Sciences & Teaching Hospital, Bhairahawa, Nepal. The study includ-
ed 128 patients with post-traumatic knee injuries, from September 2023 to February 2024. Data were analyzed using SPSS
version 20.

RESULTS

In this study of 128 participants, 57.81% were male and 42.19% were female, with a mean age of 38.60+13.05 years. The majori-
ty of MRI findings were medial meniscus tear (51.56%), followed by anterior cruciate ligament tear (46.09%), medial collateral
ligament sprain (44.53%), lateral meniscus tear (39.84%), lateral collateral ligament sprain (33.59%), and posterior cruciate
ligament tear (17.97%). Our study also revealed various grades of collateral ligament injuries, including the medial and lateral
ligaments. There were 59.65% of cases with a grade I medial collateral ligament sprain, followed by grade II at 33.33% and
grade IIT at 7.02%. The grade I and grade II lateral collateral ligament sprains were 62.79% and 37.21%, respectively.

CONCLUSION

MRI is a non-invasive and valuable diagnostic modality that can provide an accurate diagnosis. It is often preferred over arthros-
copy.
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INTRODUCTION

The knee joint is a large, hinge-type synovial and
weight-bearing joint, composed of the femur, tibia, and
patella. It consists of two joints, the tibiofemoral joint
(between the femur and tibia) and the patellofemoral joint
(between the patella and femur).'* The Anterior Cruciate
Ligament (ACL), Posterior Cruciate Ligament (PCL),
Medial Collateral Ligament (MCL), and Lateral Collateral
Ligament (LCL) are the four major ligaments responsible for
knee stabilization. Additionally, there are two menisci, the
medial and lateral meniscus, which serve as shock absorbers
between the femur and tibia. These ligaments work together
to provide stability and flexibility to the knee, allowing it to
flexion, extension, and slight rotation.* Traumatic injuries to
these ligaments can lead to knee instability, pain, and immo-
bility, often associated with sports activities and accidents.>¢
Magnetic Resonance Imaging (MRI) has emerged as the
preferred non-invasive method for evaluating post-traumatic
knee injuries. It provides comprehensive insight into the soft
tissues, ligaments and cartilage with excellent contrast and
details about the type and severity of the injury. This imaging
modality plays a crucial role in accurately and promptly
diagnosing post-traumatic knee injuries, including meniscus
tears and ligament injuries, and is now widely used instead
of invasive diagnostic arthroscopy.”® Recent studies have
shown that musculoskeletal imaging is one of the
fastest-growing fields for MR imaging applications, making
the development of advanced imaging tools for joints of
increasing clinical significance.’ The objective of this study
was to evaluate MRI findings in patients with post-traumatic
knee joint injuries.

MATERIAL AND METHODS

This prospective study was conducted in the Department of
Radiodiagnosis and Medical Imaging, Universal College of
Medical Sciences and Teaching Hospital, Bhairahawa,
Nepal, from September 2023 to February 2024. The study
included 128 patients with knee joint injuries who were
referred to the Radiodiagnosis Department for MRI. The
MRI scans were performed using a 3.0 Tesla Magnetom
Lumina MR scanner from Siemens System, with the patient
lying supine on the MRI table. The knee was positioned in
extension and externally rotated at an angle of 10-15 degrees
for better ACL imaging. The MRI scan included the follow-
ing sequences: Proton Density (PD)-Transverse (tra)-Turbo
Spin-echo  (tse), = T2W-tra-tse, = T2W-me2d-tra-gre,
PD-tse-Sagittal ~ (sag), T2W-tse-sag, T2W-de3d-sag,
T1W-tse-sag, PD-tse-cor, and T1W-tse-cor. The study
obtained ethical clearance from the Institutional Review
Committee of UCMS-TH, with reference number
UCMS/IRC/046/23. Both verbal and written consents were
taken from the participants. The sample size was calculated
by cohort formula: n=z%p (1-p)/e’.

Where, z=1.96 at 95% Confidence Interval, p=96.92%
prevalence of MRI abnormal findings,® q=1-p, e=0.03 (3%
marginal error). Putting these values into the above formula,
the calculated total sample size was approximately 127.4,
but we included 128 patients in our study.

Inclusion criteria
» Patients of any age group, either male or female with
post-traumatic knee injuries referred from OPD or IPD.

Exclusion criteria

* Patents who did not give consent for the study

* Patients with a previous history of knee joint operation or
related procedures.

* Patients with a history of any chronic knee joint pathology,
history of claustrophobia or any contraindication to MRI.
Data were entered into Microsoft Excel and then analyzed
using Statistical Package for the Social Sciences (SPSS)
version 20. The data was expressed in numerical values and
percentages, including the mean and standard deviation
(SD).

RESULTS

A total of 128 patients participated in the study, with 74
males (57.81%) and 54 females (42.19%). The age range of
the participants was between 12 and 78 years, with a mean
age of 38.60+13.05 years. Notably, knee injuries were
observed to occur with varying frequencies on different
sides. Specifically, the right knee exhibited a frequency of 67
(52.34%), the left knee had a frequency of 48 (37.5%), and
the bilateral knee had a frequency of 13 (10.16%). A study
revealed that road accidents were the leading factor in knee
injuries, making up 64.84% of cases. Fall from heights were
the second most common cause at 24.22%, followed by
sport-related injuries at 10.94%. (Table 1)

Table 1. Distribution of patient demographic characteris-
tics, n=128

Characteristics Frequency (n) Percentage (%)

Age (Years)

<20 8 6.25
21-30 30 23.44
31-40 38 29.69
41-50 26 2031
>50 26 20.31
Mean age+SD 38.60 = 13.05

Gender

Male 74 57.81
Female 54 42.19
Symptoms

Pain 97 75.78
Swelling 27 21.09
Limitation of movement 48 37.5
Mode of injury

Road accident 83 64.84
Fall from height 31 24.22
Sport 14 10.94
Side of injury

Right knee 67 5234
Left knee 48 375
B/L knee 13 10.16
Table 2. Distribution of MRI findings in patients, n=128
MRI Findings Frequency (n) Percentage (%)
Normal MRI findings 5 391
Anterior cruciate ligament tear 59 46.09
Posterior cruciate ligament tear 23 17.97
Medial meniscus tear 66 51.56
Lateral meniscus tear 51 39.84
Medial collateral ligament sprain 57 44.53
Lateral collateral ligament sprain 43 33.59
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Out of all the participants, 5 patients (3.91%) did not show
any findings, while the rest had different findings. The most
common injury was a tear in the medial meniscus, seen in 66
cases (51.56%). This was closely followed by a tear in the
anterior cruciate ligament, with 59 cases (46.09%). The least
common tear was found in the posterior cruciate ligament,
with only 23 cases (17.97%). (Table 2)

Table 3. Distribution of various grades of collateral
ligaments

Grading MCL (n=57) LCL (n=43)
Frequency (n)  Percentage (%) Frequency (n)  Percentage (%)
Grade I 34 59.65 27 62.79
Grade II 19 3333 16 37.21
Grade 111 4 7.02 0 0

Table 3 shows the different grades of collateral ligaments
(medial and lateral). Among them, Grade I MCL sprain was
observed in 34 cases (59.65%), followed by Grade II in 19
cases (33.33%) and the least number of cases had Grade III
(7.02%). In comparison, LCL had Grade I in 62.79% of
cases and Grade II in 37.21% of cases, with no instances of
Grade I1I.

Table 4. Distribution of type of ACL and PCL Tear

Types of Tear Frequency (n) Percentage (%)
ACL, n=59 Partial 18 30.51
Complete 41 69.49
PCL, n=23 Partial 9 39.13
Complete 14 60.87

The majority of cases revealed that 41 (69.49%) had a
complete tear of the anterior cruciate ligament injury, with
partial tears following behind. Interestingly, 14 (60.87%)
cases showed a complete tear of the posterior cruciate
ligament, with partial tears in 9 (39.13%) cases.(Table 4)

Figure 1. Illustrates an MRI of the knee, specifically a
sagittal proton density (PD) weighted image. Fig. (A)
Shows a bucket handle tear of the medial meniscus, while
fig. (B) Shows a complete tear of the anterior cruciate
ligament.

DISCUSSION

This study aimed to evaluate MRI findings in patients with
post traumatic knee injuries. The study revealed that the age
of the participants varied between 12 and 78 years, with
mean age of 38.60+13.05 years. Among the participants, 74
(57.81%) were male and 54 (42.19%) were female. These
demographic values were compared to the findings of
Kumar I et al,'® who reported a mean age of 37.4 + 14.6 years
for their patients, and Thapa M et al,® where 48 (73.8%) were
male and 17 (26.2%) were female. The present study
revealed that out of the 128 patients, 83 (64.84%) experi-

enced injuries due to road accidents, which is slightly higher
compared to the study conducted by Sharma D et al,!' where
30% of the injuries were caused by roadside accidents, and
Moorthy J et al,'? where 22.6% of the injuries were due to
road traffic accidents (RTA). However, the another type of
incident was slightly lower than that reported by Moorthy J
et al'? and Sharma D et al.!!

In this study, a wide range of MRI diagnoses were observed.
The most common findings included medial meniscus tear in
66 cases (51.56%), followed by anterior cruciate ligament
tear in 59 cases (46.09%), medial collateral ligament sprain
in 57 cases (44.53%), lateral meniscus tear in 51 cases
(39.84%), lateral collateral ligament sprain in 43 cases
(33.59%), and posterior cruciate ligament tear in 23 cases
(17.97%). These findings were compared to previous studies
conducted by Hetta W et al,” where the majority of knee
injuries were anterior cruciate ligament tears at 60%,
followed by meniscus tears at 40% and collateral ligament
injuries at 32%; and Thapa M et al,® where 56.9% had anteri-
or cruciate ligament tears, followed by 26.2% with medial
meniscus tears and 12.3% with posterior cruciate ligament
tears; Bari AA et al,'3 where the majority of incidences were
anterior cruciate ligament tears at 74.7%, followed by
medial meniscus tears at 47.3% and lateral meniscus tears at
28.2%. Despite these comparisons, our study showed that
the majority of injuries were medial meniscus tears rather
than anterior cruciate ligament tear. Our study revealed that
41 cases (69.49%) in the total participants had a complete
ACL tear, while 18 cases (30.51%) had a partial ACL tear.
Furthermore, 14 cases (60.87%) had a complete PCL tear,
and 9 cases (39.13%) had a partial PCL tear. These findings
are consistent with a study done by Umap R et al.,'* which
found 40% complete PCL tears, 40% partial PCL tears, and
20% grade I sprain of the PCL.

In our study, we found that participants experienced different
grades of collateral ligament sprains. The medial collateral
ligament sprain was classified as grade 1 in 54 cases
(59.65%), grade II in 19 cases (33.33%), and grade III in 4
cases (7.02%). In contrast, the lateral collateral ligament
sprain was classified as grade I in 27 cases (62.79%) and
grade II in 16 cases (37.21%). These findings indicate a
slightly higher prevalence compared to a study conducted by
Umap R et al,'* where only 1 patient had a grade I MCL
sprain and 3 patients had a grade I LCL sprain.

Our study has a few limitations. We conducted a descriptive
study in which only MRI was used because knee arthroscopy
though is performed in UCMS-TH, however at sparse
intervals which would have increased our study duration
significantly. All the data were assessed solely based on MRI
findings.

CONCLUSION

MRI is widely preferred as the most effective noninvasive
technique used instead of arthroscopy to evaluate and
diagnose knee injuries, particularly ligament and meniscus
tears. Most ligament and meniscus injuries can be accurately
diagnosed using MRI. The main injuries identified in our
study are medial meniscus tear, anterior cruciate ligament
tear, and several others.
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