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Abstract

Introduction: Following the routine use of MRI as a screening test after the clinical diagnosis for knee
injuries such as meniscal or ligament injury has a potential detrimental effect on the affected patients
particularly in developing countries. The major objective of this study is to assess the reliability and
validity in diagnosing a knee injury with the help of magnetic resonance imaging technology.
Materials and Methodology: This study series comprised of 68 patients that included 50 men and 18
women. After obtaining the ethical clearance from the institutional ethical committee, the study was
commenced on the patients attending the Department of Orthopaedics and traumatology in our
hospital. MRI scanning of all knees was done before doing diagnostic arthroscopy. Information about
the patients were swiftly collected through interviews and filled in the structured questionnaires that
were issued to the study participants; physical examination, MRI scanning and arthroscopic findings
were also recorded.

Results: Among all the participants, there were male predilection in the group with 73.5% (n=50). And
the median age was observed to be around 39 years with the range between 29 — 44 years. Female with
knee injuries were observed to be in age range of 36 — 46 years. This difference was observed to be
statistically significant. The contingency table of sensitivity and specificity of 68 patients with various
knee injuries. Total number of patients with positive MRI findings 83% have an ACL lesion diagnosed
by arthroscopy as well. The result obtained refers to the sample comprising 68 patients and must not be
generalised but it can serve as a good orientation tool.

Conclusion: RI is a non-invasive screening modality; it provides detailed insight and is an essential
tool in decision-making before planning for any therapeutic intervention.
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Introduction

Based on the anatomy of the knee joint, it has a complex structure because of which it is
more susceptible to various types of injuries like fracture, dislocation and tear in the
ligaments, ten dons and cartilage. Owing of its nature, it is considered to be more
vulnerability to external forces as well as the functional demands that has been imposed on it
hence the knee joint is one of the most commonly injured joints in the human body 1.
Additionally, due to its anatomical localization and function, it is of great importance to
working ability such as performing daily tasks, recreational and professional sports by an
individual. Any observable damage to tissues such as menisci, ligaments or hyaline cartilage
can be directed to irreversible osteoarthritic changes of the joint (2. Therefore, rapid and
accurate diagnosis of intra-articular lesions is highly recommended in selecting adequate
treatment, and they served as of great importance &I,

When comparing with the earlier times where the technology was not so developed, we had
limited resources to diagnose and treat cases related with a knee injury and it was solely done
based on the clinical examination and x-rays. Clinical examinations are basically used to
diagnose knee injuries, with few of them have become standard clinical tests for particular
injuries a long term before . With the advancement sin radiological advancements such as
MRI and CT scans, the clinicians can look more clearly and deeply inside the joint.
Moreover, MRI provides the advantage of being a fast, non-invasive, diagnostic tool for
examining the ligament and menisci injuries. Therefore, it minimizes the agony and
morbidity usually faced by the patients in routine clinical examination, along with the ease in
the management with better planning and optimal intervention.
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MRI provides a better understanding in identifying the
ligament, menisci, synovial injury. MRI diagnosed almost
all the ligamentous and meniscus injuries with a great level
of confidence and accuracy. ™ Hence, it is routinely used
after the clinical assessment of patients, a trend that shows
the potential risk of lowering the complications that doctors
need to put on clinical examinations of such patients © 7.
unfortunately MRI is scarcely available in developing
countries like India and even if available it is quite
expensive. This might help in preventing early and timely
treatment of many patients. This might cause delays in
providing prompt and timely treatments. Hence the
objective of this study is to assess the reliability and validity
in diagnosing a knee injury with the help of magnetic
resonance imaging technology.

Materials and Methodology

This study series comprised of 68 patients that included 50
men and 18 women. After obtaining the ethical clearance
from the institutional ethical committee, the study was
commenced on the patients attending the Department of
Orthopaedics and traumatology in our hospital.

The major inclusion criteria that were followed throughout
the course of the study included those patients who had
given their consent by duly signing in the consent forms
provided, those of 18 years and above, patients with the
history of knee symptoms and clinically diagnosed to have
menisci tear and or ACL tear, those patients who were
suitable for undergoing MRI procedure and clinically fit for
any arthroscopic procedure. The exclusion criteria included
those patients with the earlier history of any kinds of
surgical interventions of the ipsilateral knee due to
neoplasms, inflammatory diseases, any infections,
degenerative changes as seen on plain radiograph.

MRI scanning of all knees was done before doing diagnostic
arthroscopy. Information about the patients were swiftly
collected through interviews and filled in the structured
questionnaires that were issued to the study participants;
physical examination, MRI scanning and arthroscopic
findings were also recorded. In order to process the data
obtained, we used the validation process in order to assess
the validity and reliability of the method compared to the
gold standard.

Results

Table-1 tabulated the socio-demographic characteristics of
all the study participants. Among all the participants, there
were male predilection in the group with 73.5% (n=50).
And the median age was observed to be around 39 years
with the range between 29-44 years. Female with knee
injuries were observed to be in age range of 36-46 years.
This difference was observed to be statistically significant.

Table 1: Patients’ socio-demographic characteristics

Characteristics |Male [n=50]|Female [n=18] | Total [n=68]
Age in years 39 (26-43) | 41 (35-44) 40 (29-43)
Education, n (%)
Primary 5(9) 6 (31) 12 (18.2)
Secondary 30 (59) 4 (21.5) 30 (43.5)
Graduate 15 (32) 9 (47.5) 26 (38.3)
Occupation, n (%)
Self-employed 18 (36.2) 2(8.9) 17 (24.8)
Formally employed | 30 (59.3) 15 (87.2) 49 (71.5)
Student 2(4.5) 1(3.9) 2(3.7)
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Table-2 shows summary of the clinical examination and
MRI findings of the knees that were examined. And both the
MRI and the clinical examination observed meniscal tears in
most of the cases.

Table 2: Clinical examination and MRI findings

Parameters | Frequency (n) | Percentage (%)
Clinical findings
ACL tear 9 13.4
Meniscal tear 50 74.2
ACL + Meniscal tear 9 124
MRI findings

ACL tear 6 9.3
Meniscal tear 49 714
ACL + Meniscal tear 6 8.6
Normal findings 7 10.7

Table-3, 4 summarized the contingency table of sensitivity
and specificity of 68 patients with various knee injuries.
Total number of patients with positive MRI findings 83%
have an ACL lesion diagnosed by arthroscopy as well. The
result obtained refers to the sample comprising 68 patients
and must not be generalised but it can serve as a good
orientation tool. It has been shown that out of the total
number of patients with positive MRI findings 100% have
positive arthroscopic findings, i.e., that the capacity of the
arthroscopic finding to detect patients with positive MRI
findings amounts to 100%. The result obtained refers to the
sample comprising 68 patients and must not be generalised,
but it can serve as a good orientation tool.

Table 3: Contingency table: MRI finding — arthroscopic finding —
anterior cruciate ligament (ACL)

N~ Arthroscopic findings
Parameters Findings Positive | Negative | Total
Positive 22 13 35
MRI findings Negative 6 27 33
Total 28 40 68

Table 4: Contingency table: MRI finding — arthroscopic finding —
posterior cruciate ligament (PCL)

Arthroscopic findings

Parameters Findings Positive | Negative | Total
Positive 2 5 7
MRI findings Negative 0 61 61
Total 2 66 68

Table-5 shows that in the examined sample, we conclude
that 85.23% of patients with positive findings for medial
meniscus lesions diagnosed by MRI also have positive
arthroscopic findings for lesions in the same meniscus. The
result obtained refers to the sample comprising 68 patients
and must not be generalised.

Table-6 displayed that 77.32% of patients who are
diagnosed with lesions of the lateral meniscus by MRI also
have lesions of the same meniscus confirmed
arthroscopically. The result obtained refers to the sample
comprising 68 patients.

Table 5: Contingency table: MRI finding — arthroscopic finding —
medial meniscus (MM)

- Arthroscopic findings
Parameters Findings Positive Negative | Total
Positive 25 19 44
MRI findings Negative 5 19 24
Total 30 38 68
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Table 6: Contingency table: MRI finding — arthroscopic finding —
lateral meniscus (ML)

- Arthroscopic findings
Parameters Findings Positive | Negative | Total
Positive 19 8 27
MRI findings Negative 6 35 41
Total 25 43 68
Discussion

Among 68 patients, 50 were males and 18 were females of
28-46 years age group having clinically suspected traumatic
ligamentous and meniscal injuries, we found that it was
more common in males of 26-35 years age group. A study
by Avcu et al., showed that knee injuries were common
among male population due to their active participation in
outdoor works and sports activities. ! In this study, right
knee is more frequently involved than the left knee due to
the dominating side among most of the sportspersons.

Based on the various studies available in the literature, it
had been reported with high values of accuracy for the MRI
diagnosis of PCL injuries. In a prospective study series
comprising of 50 patients with a history of knee injury,
Polly et al., 1 did a study in comparing the effectiveness of
MRI with arthroscopy. For PCL tears the specificity and
accuracy of MRI were both reported as 100%.But no PCL
tears were actually diagnosed on either MRI1 or arthroscopy.
Similarly, Heron and Calvert % compared the MRI and
arthroscopic findings among 100 injured knees. For the
PCL, they observed that both the sensitivity and specificity
of MRI1 was 100%.But only one patient in the study had a
PCL injury. Grover et al., ¥ did a study which reviewed
610 consecutive MRI scans of knee injuries. Two-hundred
and two patients underwent a subsequent arthroscopy or
author to my. Eleven PCL injuries were showed on MRI:
eight complete or incomplete ligament disruptions and three
avulsions. Four were not diagnosed at the initial clinical
examination, but all were confirmed at the time of surgery.
There was no instance of an abnormal PCL being identified
at arthroscopy in the presence of a normal MRI. In other
words, this study showed a sensitivity of 100% for the
diagnosis of PCL injury. Gross et al., % conducted a
retrospective study of 203 knee injuries in comparing the
MRI diagnosis with the diagnosis made immediately at the
time of surgery or previously on clinical examination. The
cohort included 13 PCL tears and the specificity and
sensitivity values for this group were both 100%.Fischer et
al., ™ compared the MRI and arthroscopic diagnoses for a
range of knee injuries and reported 99% specificity for the
MRI diagnosis of PCL injury over arthroscopic
examination.

While analysing the online reading materials from 1966 to
2000 and selected papers in order to compare the validity of
clinical tests for diagnosing intraarticular lesions with MRI
with arthroscopic findings of the knee, Solomon et al., 4
conducted the data that the sensitivity of the McMurray test
varied between 29% and 63% and the specificity between
20% and 100%. In their prospective study covering 213 in-
patients with acute knee injuries, Karachalios et al., 1%
conducted a study in determining the validity of the
McMurray test compared to the arthroscopic finding. The
obtained value of this test for the medial meniscus was 48%.
In their study, while examining the positive predictive value
of the McMurray test in comparison with the arthroscopic
finding, Chan et al., ¥ established that it is lower than 75%.
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Conclusion

To conclude, MRI has been proved to be an effective
alternative at time when it is difficult to diagnose the
condition such as ACL, PCL, MM, ML injury and also in
detecting any associated ligamentous or bony injury with
both clinical examination and arthroscopic examination.
Since MR is a non-invasive screening modality, it provides
detailed insight and is an essential tool in decision-making
before planning for any therapeutic intervention.

Conflict of Interest
Not available

Financial Support
Not available

References

1. Henrichs A. A review of knee dislocations. J Athl
Train. 2004;39:365-369.

Jones MH, Spindler KP. Risk factors for radiographic
joint space narrowing and patient reported outcomes of
post-traumatic osteoarthritis after ACL reconstruction:
Data from the MOON cohort. J Orthop. Res. 2017;35:
1366-1374.

Acevedo RJ, Rivera-Vega A, Miranda G, Micheo W.
Anterior Cruciate Ligament Injury: Identification of
Risk Factors and Prevention Strategies. Curr. Sports
Med. Rep. 201413:186-191.

Panigrahi R, Priyadarshi A, Palo N, Marandi H,
Agrawalla DK, Biswal MR. Correlation of clinical
examination, MRI and arthroscopy findings in menisco-
cruciate injuries of the knee: a prospective diagnostic
study. Arch Trauma Res. 2017;6:1-6.

Gimhavanekar S, Suryavanshi K, Kaginalkar J, Rote-
Kaginalkar V. Magnetic resonance imaging of knee
joint: diagnosis and pitfalls using arthroscopy as gold
standard. Int J Sci Stud. 2016;4:110-116.

Ercin E, Kaya I, Sungur I, Demirbas E, Ugras AA,
Cetinus EM. History, Clinical Findings, Magnetic
Resonance Imaging, and Arthroscopic Correlation in
Meniscal Lesions. Knee Surgery, Sports Traumatology,
Arthroscopy. 2012;20:851-856.

Siddiqui MA, Ahmad |, Sabir AB, Ullah E, Rizvi SA,
Rizvi SW. Clinical Examination vs. MRI: Evaluation of
Diagnostic Accuracy in Detecting ACL and Meniscal
Injuries in  Comparison to Arthroscopy. Polish
Orthopedics and Traumatology. 2013;78:59-63.

Avcu S, Altun E, Akpinar I, Bulut MD, Eresov K,
Biren T. Knee joint examinations by magnetic
resonance imaging: the correlation of pathology, age,
and sex. N Am J Med Sci. 2010;2:202-204.

Polly DW Jr, Callaghan JJ, Sikes RA, McCabe JM,
McMahon K, Savory CG. The accuracy of selective
magnetic resonance imaging compared with the
findings of arthroscopy of the knee. J Bone Joint Surgw
Amx. 1988;70A:192-198.

Heron CW, Calvert PT. Three-dimensional gradient-
echo MR imaging of the knee: comparison with
arthroscopy in 100 patients. Radiology. 1992;183:839-
844,

Grover JS, Bassett LW, Gross ML, Seeger LL,
Finerman GA. Posterior cruciate ligament: MR
imaging. Radiology. 1990;174:527-530.

12. Gross ML, Grover JS, Bassett LW, Seeger LL,

2.

10.

11.


http://www.radiologypaper.com/

International Journal of Radiology and Diagnostic Imaging

13.

14.

15.

16.

Finerman GA. Magnetic resonance imaging of the
posterior cruciate ligament. Clinical use to improve
diagnostic accuracy.Am J Sports Med. 1992;20:732-
737.

Fischer SP, Fox JM, Del Pizzo W, Friedman MJ,
Snyder SJ, Ferkel RD. Accuracy of diagnoses from
magnetic resonance imaging of the knee. A multi-center
analysis of one thousand and fourteen patients. J Bone
Joint SurgwAmx. 1991;73A:2-10.

Solomon HD, Simel LD, Bates WD, Katz NJ, Schaffer
LJ. Does this patient have a torn meniscus or ligament
of the knee? JAMA. 2009;286:1610-1620.

Karachalios Th, Hantes M, Zibis HA, Zachos V,
Karantanas HA, Malizos NK. Diagnostic accuracy of
the new clinical test (the Thessaly test) for early
detection of meniscal tears. JBJS Am. 2005;87:955-
962.

Chan CFS, Fang D. Arthroscopic correlation of clinical
diagnosis of meniscal injuries using the McMurray test.
J Hong Kong Med. Assoc. 2004;46(3):187-189.

How to Cite This Article
Singh AK, Gattani CM, Kumar M, Singh R. To examine the
reliability and validity of diagnosing a knee injury using magnetic
resonance imaging. International Journal of Radiology and Diagnostic
Imaging. 2022;5(4):55-58.

Creative Commons (CC) License

This is an open access journal, and articles are distributed under the
terms of the Creative Commons Attribution-NonCommercial-
ShareAlike 4.0 International (CC BY-NC-SA 4.0) License, which
allows others to remix, tweak, and build upon the work non-
commercially, as long as appropriate credit is given and the new
creations are licensed under the identical terms.

~ 58 ~

http://www.radiologypaper.com



http://www.radiologypaper.com/

