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Abstract

Objective: To evaluate the diagnostic efficacy of multi-slice spiral CT (MSCT)
combined with magnetic resonance imaging (MRI) for meniscus injuries. Methods:
The clinical data of 82 patients with suspected meniscus injuries treated between
February 2024 and February 2026 were retrospectively analyzed. All patients un-
derwent MSCT and MRI examinations, and arthroscopy was adopted as the gold
standard for final diagnosis. The diagnostic results of MSCT, MRI, and the com-
bined examination were compared with arthroscopy findings, and their diagnostic
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efficacy was calculated. Results: Among the 82 patients, 60 cases were confirmed
with meniscus injuries by arthroscopy. The positive cases detected by MSCT, MR,
and the combined examination were 58, 59, and 59, respectively. The accuracy,
sensitivity, specificity, positive predictive value, and negative predictive value of
the combined examination were significantly higher than those of single examina-
tions (P<0.05). Conclusion: The combination of MSCT and MRI can remarkably
improve the diagnostic efficacy and reduce missed diagnosis of meniscus injuries.
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The meniscus is a vital fibrocartilage structure in the knee joint, which undertakes the functions of load bearing,
shock absorption, and joint stability maintenance. Meniscus injury is a common orthopedic disease, frequently seen
in athletes, manual workers, and the elderly. It is mainly caused by external compression and rotational shear force.
Clinically, patients present with joint pain, swelling, locking, and limited movement. Without timely and accurate
diagnosis, it may lead to cartilage abrasion, joint effusion, and even osteoarthritis, seriously impairing patients’ quality
of life and prognosis [1]. Early identification of the location and severity of meniscus injuries is the premise for
formulating targeted treatment regimens. At present, imaging examination is the main method for the diagnosis of
meniscus injuries. Multi-slice spiral CT (MSCT) features high spatial resolution and fast imaging speed, and shows
unique advantages in displaying meniscal calcification, osseous lesions, and articular surface deformation [2]. Mag-
netic resonance imaging (MRI) has excellent soft tissue resolution, which can clearly visualize meniscal tears, de-
generation, as well as concomitant ligament injuries and bone marrow edema, and is regarded as the preferred imag-
ing modality for meniscus injury diagnosis [3]. Nevertheless, a single examination has its limitations: MSCT is poor
at displaying soft tissue lesions, while MRI cannot clearly demonstrate fine osseous structures. Therefore, this study
explored the clinical value of combined MSCT and MRI for meniscus injury diagnosis, and the relevant results are
reported as follows.
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1. Materials and Methods
1.1 General Data

A retrospective analysis was performed on the clinical data of 82 patients with suspected meniscus injuries from
February 2024 to February 2026. There were 39 males and 42 females, aged 25 to 65 years, with an average age of
(43.67+4.29) years. Their body mass index ranged from 19.53 to 26.74 kg/m?, with an average of (23.39+1.05) kg/m?.
Injury causes included 19 cases of fall injury, 24 cases of fall from height, 32 cases of traffic accident injury, and 7
cases of other injuries. This study complied with the principles of the Declaration of Helsinki.

1.2 Inclusion and Exclusion Criteria

Inclusion criteria: Patients with clinical manifestations such as knee pain, locking, giving way, joint swelling, or a
positive McMurray sign, highly suspected of meniscus injury; patients who completed both MSCT and MRI with
qualified imaging quality.

Exclusion criteria: Patients with a history of knee surgery; patients with contraindications to MRI; pregnant or lac-
tating women,; patients complicated with other joint diseases.

1.3 Examination Methods

1.3.1 MSCT Examination

A Siemens SOMATOM Definition Flash 128-slice spiral CT scanner was used. The patient was placed in the supine
position with feet forward, and the affected knee was extended and fixed in the neutral position. Scanning parameters:
tube voltage 120 kV, tube current 200 mAs, collimation 0.6 mm, pitch 0.8, rotation time 0.5 s, slice thickness 0.625
mm, reconstruction interval 0.4 mm. The scanning range was from the upper margin of the patella to the tibial tuber-
osity. Raw data were transmitted to the post-processing workstation for multi-planar reformation (MPR) of coronal,
sagittal, and oblique sagittal planes, with a window width of 1500 HU and window level of 400 HU. The morphology,
contour, low-density fissures, blurred edges, and displaced fragments of the anterior horn, body, and posterior horn
of the meniscus were mainly observed.

1.3.2 MRI Examination
A Philips Ingenia 3.0 T magnetic resonance scanner was applied. The patient lay in supine position, with the affected
knee externally rotated by 15° to 20° and placed in the center of the coil. Scanning sequences and parameters: sagittal
T1WI (TR 500 ms, TE 12 ms), sagittal proton density-weighted fat suppression (PDWI, TR 2800 ms, TE 35 ms),
coronal T2WI (TR 3500 ms, TE 85 ms), axial T2WI (TR 4000 ms, TE 90 ms). The slice thickness was 3.0 mm, slice
interval 0.5 mm, matrix 320 x 256, and field of view (FOV) 16 cm x 16 cm.

For combined diagnosis, the result was defined as positive if either MSCT or MRI was positive; the result was
defined as negative only when both examinations showed negative findings. All patients underwent knee arthroscopy
after imaging examinations, and arthroscopy results were taken as the diagnostic gold standard.

1.4 Observation Indicators

Comparison of diagnostic results among MSCT, MRI, combined examination, and arthroscopy. Evaluation of the
diagnostic efficacy of MSCT, MRI, and combined examination for meniscus injuries.

1.5 Statistical Analysis

SPSS 26.0 statistical software was used for data analysis. Enumeration data were expressed as cases (percentage) and
analyzed by the Chi-square test. Measurement data conforming to normal distribution were presented as mean +
standard deviation and analyzed by t-test. A P value less than 0.05 was considered statistically significant.

2. Results
2.1 Comparison of Diagnostic Results among MSCT, MRI, Combined Examination and Arthroscopy

Among the 82 patients, 60 cases were confirmed as meniscus injuries by arthroscopy. The positive and negative cases
of MSCT were 58 and 24, respectively; MRI had 59 positive and 23 negative cases; the combined examination had
59 positive and 23 negative cases.
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Table 1. Comparison of diagnostic results of MSCT, MRI and combined examination with arthroscopy (n)

Examination Method Arthroscopy Positive Arthroscopy Negative Total

Positive 48 10 58

MSCT Negative 12 12 24
Positive 50 9 59

MRI Negative 10 13 23

Positive 58 1 59

Combined examination

Negative 2 21 23

Total 60 22 82

2.2 Diagnostic Efficacy of MSCT, MRI and Combined Examination

The accuracy, sensitivity, specificity, positive predictive value and negative predictive value of the combined exami-
nation were significantly higher than those of single examinations (P<0.05).

Table 2. Diagnostic efficacy of MSCT, MRI and combined examination for meniscus injuries (n, %)

Ex&n;iﬁzgon Accuracy Sensitivity Specificity PositiV{c/:;ileedictive Negt?‘tfzvs/;{;dic-
MSCT 73.17 (60/82) 80.00 (48/60) 54.55 (12/22) 82.76 (48/58) 50.00 (12/24)
MRI 76.83 (63/82) 83.33 (50/60) 59.09 (13/22) 84.75 (50/59) 56.52 (13/23)
Combiﬁfi E"ami' 96.34 (79/82) 96.67 (58/60) 95.45 (21/22) 98.31 (58/59) 91.30 (21/23)
F 17.326 8.077 10.474 8.352 10.178
P 0.000 0.018 0.005 0.015 0.006

3. Discussion

Meniscus injury is a common soft tissue lesion of the knee joint, mostly caused by torsional violence. Long-term
untreated injury will accelerate joint degeneration. Arthroscopy is recognized as the gold standard for diagnosis, but
it is an invasive examination with high cost and potential complications, so it is not suitable for routine screening.
MRI possesses superior soft tissue contrast, which can clearly display the internal signals and tear morphology of the
meniscus, and is the preferred imaging modality clinically. However, it may still cause missed diagnosis for tiny and
special types of tears [4]. With submillimeter thin-section scanning and multi-planar reconstruction technology,
MSCT can intuitively show meniscal morphological abnormalities, fissures and free fragments, and is especially
applicable to patients with MRI contraindications or metal artifacts. The combination of MSCT and MRI can com-
plement each other’s advantages and provide a reliable non-invasive preoperative evaluation strategy [5].

The results of this study showed that 60 cases of meniscus injuries were confirmed by arthroscopy among 82
patients. The positive cases of MSCT, MRI, and combined examination were 58, 59, and 59, respectively. The com-
bined group had statistically higher accuracy, sensitivity, specificity, positive predictive value, and negative predictive
value than single groups (P<0.05), which is consistent with the findings of previous related studies [6, 7]. MRI has
high sensitivity for early and non-displaced meniscal tears owing to its excellent soft tissue resolution, but it is insen-
sitive to tiny calcifications, osteophytes and old fragments around the meniscus, which may lead to false positive or
false negative results [8]. By virtue of thin-section reconstruction, MSCT can clearly present meniscal contours, low-
density fissures and free fragments, and performs better in detecting complex tears and combined fractures, making
up for the defects of MRI [9]. In the combined diagnostic mode, a positive result from either modality is judged as
injury, which increases the number of true positive cases and improves sensitivity. Meanwhile, if MRI shows suspi-
cious signals while MSCT reveals a complete meniscus without corresponding lesions, pseudo-lesions caused by
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artifacts or degeneration can be excluded, thus elevating the specificity [10]. The mutual verification of two imaging
techniques eliminates the blind spots of single examination and achieves an overall improvement in diagnostic per-
formance.

In conclusion, the combined application of MSCT and MRI can significantly improve the diagnostic efficacy and
reduce missed diagnosis of meniscus injuries.

Ethics Approval

This study was approved by the Institutional Ethics Committee of Taihe Hospital, Hubei University of Medicine.
Written informed consent was obtained from the guardians of all participants. The study was conducted in accordance
with the Declaration of Helsinki.
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