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ABSTRACT

Introduction: Internal derangement of the knee is a common cause of pain and functional limitation, particularly in
middle-aged and physically active individuals. While clinical examination and plain radiography are routinely used.
Magnetic Resonance Imaging (MRI) has emerged as a reliable, non-invasive modality for detailed evaluation of
ligamentous and meniscal injuries. Aim: To evaluate the MRI profile of clinically suspected internal derangement of the
knee and to compare MRI findings with clinical examination and plain radiographs. Methodology: This hospital-based
descriptive observational study was conducted in the Department of Radio-Diagnosis center from 2023 to 2025. A total of
92 patients aged 218 years with clinically suspected internal derangement of the knee were included. All patients
underwent MRI of the knee using a 1.5 Tesla scanner. Clinical test findings, X-ray results,and MRI findings were recorded
and analyzed using descriptive statistics. Results: Most patients were aged 45 — 60 years, with male predominance.
Farmers constituted the largest occupational group. Knee pain with swelling and restricted range of motion were the
most common presenting complaints. Plain radiographs were normal in most cases. MRI detected a higher number of
ligamentous and meniscal injuries compared to clinical examination, with ACL tears being the most common finding.
Discussion: MRI demonstrated superior diagnostic accuracy over clinical examination and radiography, particularly in
identifying subtle, partial, and degenerative lesions. It also aided in differentiating traumatic from degenerative
pathology. Conclusion: MRI is an indispensable, non-invasive imaging modality and should be considered the

investigation of choice for comprehensive evaluation of internal derangement of the knee.

INTRODUCTION

The knee joint is the largest and one of the most complex
joints in the human body. From a functional point of view, the
knee joint is mainly a hinge joint that facilitates flexion and
extension of the leg, apart from some rotational and
translational movements. From an anatomical point of view,
the knee joint is a compound synovial joint that comprises two
components: the tibiofemoral joint and the patellofemoral
joint.' The knee joint plays a vital role in facilitating bipedal
functions like walking, running, climbing, and jumping.
Because of its weight-bearing role and extensive range of
motion, the knee joint is also the most prone to injuries. The
role of muscular support in maintaining knee joint stability
cannot be denied, and training and conditioning are
important factors in sports injuries of the knee joint."

The knee joint relies on several important structures within
and around the joint for stability and function. These
structures include the menisci, articular cartilage, ligaments,
and tendons. The anterior cruciate ligament and posterior
cruciate ligament are important central stabilizers of the knee
joint that control the anteroposterior translation and rotational
movements of the knee.” The medial and lateral menisci,
which are made of fibrocartilage, are very important in the
transmission of loads, shock absorption, joint stability, and
congruency. Besides their role in joint stability and function,
the menisci are also important in joint lubrication and
nutrition of the articular cartilage.**

Internal derangement of the knee (IDK) refers to a spectrum
of intra-articular pathologies involving the menisci, cruciate
ligaments, collateral ligaments, and articular cartilage. It
represents a major cause of morbidity, particularly among
young and physically active individuals such as athletes,
laborers, and military personnel. Common etiological factors
include sports-related trauma, road traffic accidents, falls, as
well as degenerative and inflammatory conditions.*’

Accurate diagnosis of internal derangement is essential for
guiding both surgical and conservative management. A
detailed clinical history and thorough physical examination
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form the cornerstone of initial evaluation; however, clinical
assessment alone may be insufficient to precisely localize or
characterize intra-articular lesions.®

Arthroscopy has long been considered the gold standard for
diagnosing and treating internal derangement of the knee.’
‘While it offers direct visualization of intra-articular structures,
arthroscopy is an invasive procedure associated with
significant costs, patient discomfort, and potential
complications such as infection, deep vein thrombosis, and
neurovascular injury.’ These limitations underscore the need
for a reliable, non-invasive diagnostic modality that can
accurately identify patients who would benefit from surgical
intervention while avoiding unnecessary procedures.

MRI has emerged as a highly sensitive, specific imaging
technique for evaluating knee pathology. The present study
aims to evaluate the MRI profile of clinically suspected
internal derangement of the knee and to correlate MRI
findings with arthroscopic observations, thereby assessing
the diagnostic accuracy, clinical utility, and therapeutic
relevance of MRI in a tertiary healthcare setting.

AIM:
To evaluate MRI profile of clinically suspected internal
derangement of knee in Tertiary healthcare centre.

OBJECTIVES

1.To determine which MRI imaging findings are indicative of
internal knee derangement in clinically suspected instances.
2.To compare the results of imaging tests with those of clinical
examinations.

3. To recognize and evaluate indirect indicators of lateral
meniscal tears and ACLinjuries.

MATERIALAND METHODS

METHODOLOGY

This study is a hospital-based descriptive observational study
conducted in the Department of Radio-Diagnosis of a tertiary
care hospital, in collaboration with the Department of
Orthopaedics, over a period of two years from 2023 to 2025.
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The target population includes patients presenting with knee
pain and positive clinical tests suggestive of ligamentous or
meniscalinjury.

The sample size was calculated using the formula n =
Z*p(1-p)/d? considering a confidence level of 95% (Z = 1.96),
an estimated proportion of 0.865, and an allowable error of
0.07. Based on this calculation, the required sample size was
92 patients. A convenient sampling technique was employed
to recruit eligible participants.

Patients aged 18 years and above with clinical suspicion of
internal derangement of the knee and advised MRI of the
knee were included in the study after obtaining written
informed consent. Clinical suspicion was based on positive
findings in standard orthopedic tests such as McMurray's test,
Lachman's test, pivot shift test, posterior drawer test, valgus
and varus stress tests. Patients below 18 years of age,
pregnant women, those unwilling or unable to provide
consent, patients undergoing emergency knee surgeries,
individuals with contraindications to MRI, history of previous
knee surgery, current knee infection, severe osteoarthritis, or
other medical conditions likely to affect study outcomes were
excluded from the study.

After obtaining approval from the Institutional Ethics
Committee, all eligible patients were enrolled following
informed consent. A detailed clinical history and examination
findings were recorded using a predesigned proforma. MRI
examination of the knee was performed using a 1.5 Tesla
Siemens MRI scanner with a dedicated knee coil. Imaging
was carried out in axial, sagittal, and coronal planes using T1-
weighted, T2-weighted, proton density (PD), fat-suppressed,
and STIR sequences.

of the Knee

McMurray's Test Lachman's Test Pivot Shift Test Reverse Pivot

Shift Test
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The MRIimages were analyzed for the presence or absence of
joint effusion, anterior cruciate ligament and posterior
cruciate ligament injuries, medial and lateral meniscal tears,
collateral ligament injuries, and combined internal
derangements of the knee joint. The collected data were
entered into a Microsoft Excel spreadsheet and a master chart
was prepared. Statistical analysis was performed using
descriptive statistics, and results were expressed as
frequencies, percentages, tables, and graphical
representations.

RESULT & OBSERVATIONS

In the present study, 92 patients with clinically suspected
internal derangement of the knee underwent MRI evaluation
during the study period.

Demographic And Clinical Characteristics

The study included 92 patients with clinically suspected
internal derangement of the knee. Most patients were aged
51-60 years (42.39%), followed by 41-50 years (36.96%),
indicating a higher prevalence in middle-aged and older
individuals.Males (64.13%) outnumbered females (35.87%).

(Ref.Fig.1)
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Occupationally, farmers formed the largest group (46.74%),
followed by those in service occupations (27.17%), reflecting
greater physical stress on the knee. The most common
presenting complaints were knee pain with restricted range
of motion and knee pain with swelling, each seen in 40.22% of
patients.

Most participants had no co-morbidities (61.96%); among
those affected, hypertension (18.48%) and obesity (14.13%)
were the most frequent. Many patients (88.04%) had no
significant family history, while 10.87% reported a family
history of osteoarthritis.
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Figure 1 - Age distribution

History Of Physical Activity And Trauma

A history of strenuous physical activity was present in 15.22%
of patients, while 9.78% reported a definite history of trauma.
Most patients had no history of either strenuous exercise or
trauma.

Plain RadiographicFindings

X-ray evaluation of the knee was positive in only 5.43% of
cases, whereas 94.57% showed no abnormality, indicating
limited usefulness of radiographs in detecting internal
derangements.

Correlation Between Clinical Tests And MRI Findings
Clinical examination showed variable positivity for
ligamentous and meniscal injuries. ACL tears were
suspected clinically in 46.74% and confirmed on MRI in
51.09% of cases.PCL tears were detected clinically in 7.61%,
while MRI identified 11.96% cases. Medial meniscal tears
were suspected in 21.74% clinically and confirmed in 23.91%
on MRI, whereas lateral meniscal tears were clinically
suspected in 21.74% but confirmed in only 13.04% on MRI.
MCL and LCL tears were clinically suspected in 11.96% and
13.04% of patients, respectively, with MRI detecting 15.22%
cases for bothligaments. (RefTable 1, Fig. 2)

Table 1 Clinical TestsVs MRI Profile Of Tear Test

Test Positive (Count (%))
Clinical tests |MRI findings
43 (46.74%) 47 (51.09%)

7 (7.61%) 11 (11.96%)
20 (21.74%) 22 (23.91%)
20 (21.74%) 12 (13.04%)
11 (11.96%) 14 (15.22%)
12 (13.04%) 14 (15.22%)

Clinical Findings Vs MRI
Findings

ACL tear

PCL tear

Medial meniscal tear
Lateral meniscal tear
MCL tear

LCL tear
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Figure 2 - Clinical Findings Vs MRI Findings
|
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Joint Effusion

Joint effusion was present in 7.61% of patients on MRI and
absent in the majority (92.39%).MRI demonstrated a higher
detection rate for ligamentous and meniscal injuries
compared to clinical examination and plain radiography.

d. Pcl tear

€. Lateral meniscus f. Medial meniscus

DISCUSSION

The present study evaluated the MRI profile of clinically
suspected cases of internal derangement of the knee and
correlated imaging findings with clinical examination. The
results highlight the demographic trends, clinical
presentation, and diagnostic value of MRI in comparison with
clinical tests and conventional radiography.

In this study, most patients belonged to the 51-60 years age
group, followed by those aged 41-80 years, indicating a
higher prevalence of knee derangements among middle-
aged and older individuals. This finding suggests that
degenerative changes and age-related weakening of
ligamentous and meniscal structures play a major role in
internal derangement of the knee. Similar observations were
reported by Gupta et al. and Sharma et al., who noted an
increasing incidence of degenerative meniscal and
ligamentous tears beyond the fourth decade oflife.*"

A clear male predominance was observed in the present
study. This trend has been consistently reported in earlier
studies by Solanki et al. and Khandelwal et al., who
attributed the higher incidence in males to increased
participation in physically demanding occupations, outdoor
work, and sports activities.""'"* Occupational analysis in the
current study further supports this, as nearly half of the
patients were farmers, followed by individuals in service
occupations. Gujjar et al. also reported a higher risk of knee
derangements among individuals involved in manual labor
due to repetitive stress, squatting,and heavy workload. '

Clinically, the most common presenting symptoms were knee
pain associated with swelling and restriction of range of
motion, which are classical features of internal derangement.
These findings agree with Sanjay et al., who reported pain,
swelling, and restricted movement as the most frequent
complaints in patients with intra-articular knee pathology. "

Analysis of comorbidities revealed that hypertension and
obesity were the most common associated conditions.
Obesity increases mechanical stress on the knee joint,
accelerating degenerative changes, while metabolic
conditions may impair tissue healing. Similar associations
were noted by Sharma et al.and Solanki et al., emphasizing
the role of metabolic factors in degenerative knee disorders.
A family history of osteoarthritis was present in a small
proportion of patients, supporting the contribution of genetic
predisposition,as described by Whitesides etal.''""

A relatively small proportion of patients reported trauma or
strenuous exercise, suggesting that most internal
derangements in this cohort were degenerative rather than
traumatic. This observation is consistent with findings by
Gupta et al., who reported a predominance of degenerative
tears in older populations, while traumatic injuries were more
|

common in younger patients.’

MRI findings demonstrated that ACL tears were the most
common ligamentous injury, particularly in traumatic cases,
followed by PCL and MCL tears. Similar injury patterns were
reported by Gupta et al. and Gujjar et al., who highlighted
the vulnerability of the cruciate ligaments to high-energy
trauma.”" The study also reaffirmed the limited role of plain
radiographs, which were positive in very few cases. This
aligns with reports by Solanki et al. and Khandelwal et al.,
who emphasized that X-rays are inadequate for evaluating
soft tissue injuries and serve mainly to exclude fractures or
advanced osteoarthritis.'""

Correlation between clinical tests and MRI showed good
agreement for ACL injuries, particularly with the Lachman
test, supporting its high sensitivity as noted by Gupta et al.
and Khandelwal et al.”'* However, MRI detected additional
cases, especially partial tears, which may be missed clinically,
as observed by Solanki et al."' For meniscal injuries,
McMurray's test showed better correlation for medial
meniscal tears than lateral tears, a finding consistent with
previous studies by Sharma et al. and Gujjar et al. Posterior
drawer, varus, and valgus stress tests showed moderate
correlation with MRI, indicating that while clinical
examination is useful, MRI provides superior accuracy and
grading ofligamentous injuries. "

Joint effusion was detected in a small number of patients,
reflecting the predominance of chronic degenerative lesions
rather than acute trauma. Overall, MRI demonstrated a higher
detection rate and better characterization of internal
derangements compared to clinical examination and
radiography.

CONCLUSION

The present study confirms that MRI is a highly sensitive and
specific, non-invasive imaging modality for the evaluation of
internal derangements of the knee. While plain radiographs
have limited value in assessing soft tissue injuries,and clinical
examination shows good but variable correlation, MRI
provides a comprehensive and accurate assessment of
ligamentous, meniscal, and associated intra-articular
pathologies. MRI is particularly valuable in detecting partial,
complex, and degenerative lesions that may be missed
clinically. Therefore, MRI should be regarded as the imaging
modality of choice for accurate diagnosis and effective
management of knee internal derangements, leading to
improved patient care and outcomes.

REFERENCES

1. Gupton M, Imonugo O, Black AC, Launico MV, Terreberry RR. Anatomy, bony
pelvis and lower limb, knee. InStatPearls [Internet] 2023 Nov 5. StatPearls
Publishing.

2. Knee.Wikipedia, The Free Encyclopedia, 2025 [cited 2025 Mar 22]. Available
from:https://en.wikipedia.org/wiki/Knee

3.  Shetty M. MRI Evaluation of Internal Derangements of Knee Joint (Doctoral
dissertation, Rajiv Gandhi University of Health Sciences (India)).

4. Veterans Affairs Canada. Internal Derangement of the Knee (IDK)
[Internet]. Canada: Veterans Affairs Canada; [cited 2025 Mar 22]. Available
from: https://veterans.gc.ca/en/mental-and-physical-health/mental-health-
and wellness/compensation-illness-or-injury/disability-
benefits/entitlement-eligibility-guidelines-eegs/az-index/internal-
derangement-knee

5.  Suarez-Almazor ME, Kaul P, Kendall CJ, Saunders LD, Johnston DW. The cost-
effectiveness of magnetic resonance imaging for patients with internal
derangement of the knee. International journal of technology assessment in
health care. 1999;15(2):392-405.

6. Khan RA, Shahani MA, SM A. Is MRI Essential Prior to Arthroscopic
Management of Internal Derangement of the Knee?. Annals of King Edward
Medical University.2010;16(1 SI).

7. Bridgman S, Richards P], Walley G, MacKenzie G, Clement D, McCall I,
Griffiths D, Maffulli N. The effect of magnetic resonance imaging scans on
knee arthroscopy: randomized controlled trial. Arthroscopy: The Journal of
Arthroscopic & Related Surgery.2007;23(11):1167-73.

8. Madhusudhan TR, Kumar TM, Bastawrous SS, Sinha A. Clinical examination,
MRI and arthroscopy in meniscal and ligamentous knee Injuries-a
prospective study. Journal of orthopaedic surgery and research.2008;3:1-6.

9.  GuptaK, Kulkarni PN, Patil N. Comparison of MRI Findings with Arthroscopy
Findings in Internal Derangement of Knee. Int ] Rec Trends Sci Tech. 2013; 9:
159.2013;163.

10. Sharma UK, Shrestha BK, Rijal S, Bijukachhe B, Barakoti R, Banskota B, Pradhan

{ www.worldwidejournals.com |

IRt



PARIPEX - INDIAN JOURNAL OF RESEARCH | Volume - 15 | Issue - 02 | February - 2026 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

11.

12.

13.

14.

18.

I, Banskota AK. Clinical, MRI and arthroscopic correlation in internal
derangement of knee. Kathmandu University Medical Journal.2011;9(3):174-
8.

Solanki Kunal G, Raval Udit K, Solanki Vipul V. A prospective cross-sectional
study on mri evaluation of internal derangements of the knee joint. 2020 ;4(3):
88-93.

Khandelwal K, Chaturvedi VC, Mishra V, Khandelwal G. Diagnostic accuracy
of MRI knee in reference to arthroscopy in meniscal and anterior cruciate
ligament injuries. The Egyptian Journal of Radiology and Nuclear Medicine.
2018;49(1):138-45.

Gujjar R, Bansal RP, Gothecha LK, Rao S. MRI versus clinical examination in
diagnosing meniscal and ligamentous injuries of knee. Indian Journal of Basic
and Applied Medical Research.2016;5(3):390-393.

Sanjay N, Shanthappa AH, Kurahatti A, Kumaar A. Comparison of clinical,
magnetic resonance imaging (MRI) and arthroscopic findings in assessment
of cartilage defects and internal derangement of knee. Cureus. 2023;15(6).
‘Whitesides TE. Orthopaedic basic science. Biology and biomechanics of the
musculoskeletal system.2001;83(3):p.481.

www.worldwidejournals.com |>



