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ABSTRACT

Background: Medial Collateral Ligament (MCL) and Medial Meniscus (MM) injuries are common medial knee 

pathologies. While MRI and arthroscopy are gold-standard diagnostic modalities, they are costly, invasive, and 

often delayed. Ultrasound is fast, inexpensive, and non-invasive, with growing use clinically, particularly point- 

of-care ultrasound (POCUS). This systematic review and meta-analysis aims were to evaluate ultrasound’s diag-

nostic performance for MCL and MM injuries, both as standalone modalities and initial screening tools. 

Methods: A systematic search of PubMed, Cochrane, Embase, CINAHL, and Google Scholar identified studies 

between 1st October 2014 and 31st October 2024. Fourteen studies (1,259 patients) met inclusion criteria. Meth-

odological quality was assessed using validated tools.

Results: Overall risk of bias was low, with moderate certainty of evidence for MCL and low certainty for MM inju-

ries. Nine studies (713 patients) evaluated MCL injuries. Bivariate meta-analysis showed pooled sensitivity 0.83 

(95% CI: 0.76–0.88), specificity 0.96 (95% CI: 0.91–0.98), diagnostic odds ratio (DOR) 117.8, and area under the 

SROC curve (AUC) 0.90. Heterogeneity was minimal (I² = 0%). Twelve studies (969 patients) evaluated MM in-

juries, with pooled sensitivity 0.85 (95% CI: 0.82–0.88), specificity 0.89 (95% CI: 0.81–0.94), DOR 45, and AUC 

0.88. Heterogeneity was low for sensitivity but substantial for specificity (I² = 70.6%). 

Conclusions: Ultrasound demonstrated high specificity for MCL and moderate sensitivity for MM injuries. It may 

serve as a valuable modality for MCL injuries in POCUS settings and as an initial screening tool for MM injuries. 

As POCUS utilisation expands, it may support diagnostic pathways.
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Background

Medial knee injuries account for over 40% of 
knee injuries (1), with the Medial Collateral Liga-
ment (MCL), and Medial Meniscus (MM), amongst 
the most injured (1, 2). Both structures play impor-
tant roles in stability, shock-absorption, and load bear-
ing (3, 4, 5). They have similar mechanisms of injury, 
including valgus force, external rotation, and sudden 
changes in direction (4, 6, 7). Whilst the majority of 
MCL injuries are isolated, 78% of Grade III injuries 
have associated structural injury (6). However, due to 
MCL’s healing potential (2), conservative manage-
ment is normally indicated (8), unless there is signifi-
cant valgus alignment, fracture avulsion, severe Grade 
III injury or multiple structural injuries (4, 6, 8). Grade 
III MCL injury specifically increases risk of MM tears 
to 32%, more common in older populations (9), split 
into horizontal, complex, flap, radial, root, and vertical 
(3, 11). Horizontal, complex and flap tears are typically 
degenerative, found in older populations, and treated 
conservatively. In contrast, vertical injuries are associ-
ated with younger populations, are twice as common 
medially, occur alongside multi-ligamentous injuries 
(10), and are frequently treated surgically. Therefore, 
the type and severity of injury guides management, 
with diagnosis traditionally completed with exami-
nation, followed by MRI. However, ultrasonography 
holds many advantages over MRI (3, 5), including be-
ing accessible, inexpensive, and allowing dynamic as-
sessment (1, 12). Recently nearly 20% of patients in 
England missed recommended diagnostic waiting tar-
gets (13), and whilst demand increases, the workforce 
has not kept pace (14). These delays adversely affect 
disadvantaged groups, contributing to poor outcomes, 
and health inequalities (14-16). The King’s Fund (14) 
discussed the need for innovation, advocating Point-
of-care Ultrasound (POCUS), typically performed 
as an extension to physical examination. Moreover, 
POCUS’ adoption reflects a shift toward more im-
mediate, resource-conscious diagnostic strategies (17). 
Previous systematic reviews of diagnostic ultrasound 
in MM injury found diagnostic accuracy to be high 
(18) or good (19, 20). However, moderate to signifi-
cant heterogeneity was found, with low subject num-
bers, and the latter reviews included pooled data on 

both medial and lateral meniscus injuries. Further, to 
the authors’ knowledge, there have been no recent sys-
tematic reviews on MM injury and regarding MCL 
imaging, only one, contemporary review (1). This 
review included only two studies on diagnostic ul-
trasound, which showed low sensitivity and high spec-
ificity. These gaps, alongside the growing clinical use 
of POCUS, and recommendations for regular updates 
(14, 21), highlight the need for a more current and 
comprehensive synthesis. Therefore, this review’s aims 
and objectives were to evaluate the diagnostic accu-
racy of ultrasound for MCL and MM injuries, both as 
standalone modalities and initial screening tools, and 
to inform evidence-based guidance on its role within 
diagnostic pathways, with implications for improving 
access, efficiency, and equity of care.

Methods

Design and search strategy

This study’s design was a systematic review and 
meta-analysis of diagnostic test accuracy (DTA), con-
ducted according to a registered protocol (PROSPERO 
CRD420250656377), in line with PRISMA-DTA 
guidelines. PubMed, Cochrane, Embase, CINAHL 
and Google Scholar were systematically searched with 
support from an information specialist to ensure rigour 
(22-24). These databases were chosen for their recog-
nised standards of precision, recall and reproducibility 
(22). Embase provides high sensitivity and retrieval 
yield, considered essential for medically oriented 
searches, whilst PubMed provides additional biomedi-
cal content and complementary indexing (22, 25-28). 
CINAHL was selected for subject-specific coverage of 
nursing, biomedicine, and allied health (26). Whilst 
Google Scholar has lower precision, recall and lacks 
transparency (22), it adds value when combined with 
highly sensitive databases, by capturing grey literature 
(25). Firstly, a research question was formulated, utilis-
ing PIRD (Population, Index Test, Reference Test, and 
Diagnosis of Interest) framework, due to the inclusion 
of DTA study designs (28). This allowed the formu-
lation of key words and concepts (29). Subsequently, 
each databases’ thesaurus was searched for matching 
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index terms, within Medical subject headings (MeSH) 
and keywords or synonym terms, to increase number 
of studies retrieved (29). Secondly, free-text keywords 
were searched within the title and abstract, in addition 
to their corresponding thesaurus terminology (28), 
and finally, truncation was used, to narrow the search 
results to relevant articles (28). Subsequently, search 
terms and strategies were saved (Supplementary File 
1 – Databases’ Search Strategies.docx), limited to 10 
years (1st October 2014 to 31st October 2024) to stay 
contemporary (30), and with 82% of POCUS stud-
ies, published within this period (31). Moreover, both 
empirical and grey studies were included, to produce 
broad, objective, and comprehensive results (32, 33).

Study selection and data extraction

Titles and abstracts were screened against the 
study’s inclusion and exclusion criteria (Supplemen-
tary File 2 – Inclusion and Exclusion Criteria.docx), 
to ascertain eligibility. DTA cross-sectional (cohort) 
and comparative studies were included, to allow direct 
comparison of tests. Studies with less than 20 subjects, 
were excluded, in keeping with previous systematic re-
view (20). Further, studies were only included if they 
reported sufficient data to construct 2×2 contingency 
tables (true positives, false positives, false negatives, 
true negatives), to allow statistical analysis. All pro-
cesses were performed by two independent reviewers, 
and where disagreements occurred, were resolved by 
discussion, according to the guidelines of PRISMA 
(23). Decisions made were recorded, including how 
many studies were excluded and the reasons why (Sup-
plementary File 3 – Excluded Studies.docx), to enable 
the PRISMA flowchart to be completed (Figure 1) 
(23). Subsequently, following full-text critical review, 
a final list of included studies were agreed (23). All 
relevant information and data were extracted from 
those articles, including key variables, research design, 
participants, year of publication and results (Table 1 in 
Supplementary File 4 – Study Characteristics.docx).

Study quality assessment

DTA studies evaluate and compare precision of 
tests, however, they frequently exhibit methodological 

flaws (34). Therefore, quality assessment tools to criti-
cally evaluate findings, were used. These were the up-
dated Quality Assessment of Diagnostic Accuracy  
Studies (QUADAS-2) tool (29, 34, 35), and 
QUADAS-C tool, which serves as an extension of 
QUADAS-2, specifically developed to assess the risk 
of bias and the accuracy of tests, employing rigorous 
methodologies and thorough piloting (34). These in-
struments evaluated the quality of the studies included 
by examining risk of bias and addressing applicability 
concerns across four specific domains, namely, patient  
selection, the index test, the reference standard, and 
flow and timing. Whilst QUADAS tools enabled risk 
of bias to be assessed for individual studies, they do not 
offer conclusions regarding overall body of evidence 
(36). Therefore, the Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE) 
approach was used (37). The GRADE approach fo-
cuses on how certain an effect estimate, reflects the 
true effect, and is sufficient to support a particular rec-
ommendation (38). GRADE represents a formal, rig-
orous, and transparent systematic methodology (39).

Statistical analysis

A meta-analysis was undertaken to synthesise 
evidence on the diagnostic accuracy of ultrasound for 
detecting MCL and MM injury. Given the variability 
in reported sensitivity and specificity across individual 
studies, a pooled analysis was necessary to obtain a more 
precise estimate to explore potential heterogeneity in 
test performance. This approach aimed to provide clin-
ically meaningful evidence regarding the reliability of 
ultrasound diagnostic capabilities across diverse study 
populations and settings. DTA measures deemed ap-
propriate to denote accuracy, were sensitivity, specificity, 
accuracy, positive and negative predictive values (PPV 
and NPV), and diagnostic odds ratio (DOR), in line 
with previous reviews (1, 18-20). All statistical analyses 
were conducted using R software (version 4.5.1), fol-
lowing the framework described by Shim et al. (40), 
outlining robust workflows for DTA meta-analysis. 
Univariate meta-analysis was performed using the meta 
package to estimate pooled sensitivity, specificity, DOR 
accuracy, PPV and NPV, applying logit transformation 
to stabilise variance and using random-effects models 



The Ultrasound Journal 2026; Vol. 18: 18171  doi: 10.5826/tuj.2026.181714

Berg tests were used, to evaluate publication bias and 
the presence of small-study effects.

Results

Study selection

From 1,077 records, 40 studies were screened for 
eligibility, demonstrated in PRISMA flow diagram 
and decision tree (Figure 1). Following full text review, 

with DerSimonian-Laird estimators. Forest plots were 
generated to visualise individual study estimates along-
side pooled values. For bivariate meta-analysis, the 
mada package was employed to fit a random-effects 
model via the Reitsma function (41), producing sum-
mary receiver operating characteristic (SROC) curves 
with confidence and prediction regions, and assessing 
the correlation between logit-transformed sensitiv-
ity and specificity. Heterogeneity was quantified using 
I² and τ² statistics, and funnel plots, Egger’s tests and 

Figure 1. PRISMA Flowchart.
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Figure 2. QUADAS-2 - Risk of bias and applicability concerns graph. Review authors’ judgements about each 
domain presented as percentages across included studies.

26 studies were excluded (Supplementary File 3 –  
Excluded Studies.docx). Therefore, fourteen studies 
were included in the study (42-55).

Study characteristics

A total of 1,259 subjects were included, with 
weighted mean age 33.5 years (SD +/- 4.99), including  
69% males. The studies’ shared aims were to evalu-
ate the diagnostic accuracy of ultrasound in detecting 
MCL (42, 45, 47, 48-52, 54) and MM (43-51, 53-55) 
injuries. These were measured using reference stand-
ards of arthroscopy (44, 46, 48), MRI (42, 43, 45, 47, 
49, 51-55), or combination of arthroscopy/MRI (50). 
Most testing was completed in emergency depart-
ments (42-44) utilising POCUS, or more traditional 
ultrasound machines in radiology (45-54), with cli-
nician’s experience ranging from four hours to more 
than 5 years. Probe frequency varied, with the major-
ity utilising linear probes of 5-12/13 MHz (42-46) or 
7-12MHz (50-52). Four studies used higher frequency 
linear probes of 7-18MHz, 7-15MHz and 12-17MHz 
respectively (47, 48, 54, 55), and one, low frequency 
of 5-6MHz (49). Furthermore, positioning of MCL 
was supine, with knee flexion and hip external rotation 
(42, 45, 47-52, 54). Similarly, MM was done in supine 
positioning, (43, 44, 47, 49, 52, 54) or both prone and 
supine positioning (45, 46, 48, 50-53). Interestingly, 
only three studies used the dynamic capabilities of ul-
trasound (48, 50, 51).

Quality assessment

A comprehensive overview of the risk of bias 
and applicability concerns was completed, illustrated 
in Figures 2 and 3. Overall, risk of bias was consid-
ered low, with eight studies (57%) exhibiting low risk, 
four (29%) unclear, and two studies (14%) high risk. 
Regarding applicability concerns, most studies also 
demonstrated low risk (71%), with four studies (29%) 
showing unclear concerns, and none indicating high 
concerns. MCL injuries had moderate certainly of 
evidence and MM injuries, low certainty of evidence 
(Figure 4). Populations across the studies were similar, 
typically of predominant male gender and younger co-
horts, therefore, this review’s recommendations may be 
limited to these populations. Regarding MM injuries, 
there appeared more inconsistency and reduced preci-
sion of results across the studies, reflected in the wider 
95% CIs, and presence of outliers, which was reflected 
in the lower certainty of evidence.

Meta analysis of MCL injuries

Nine studies (713 patients) evaluating MCL in-
juries were included. Study designs varied in imaging 
protocols, operator experience, and threshold defini-
tions. Univariate meta-analysis was performed yield-
ing a pooled sensitivity of 0.85 (95% CI: 0.80–0.90),  
specificity of 0.99 (95% CI: 0.91–1.00), and DOR 
of 89.97 (95% CI: 42.62–189.93) (Figures 5–7). 
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Figure 3. QUADAS-2/C - Risk of bias and applicability concerns summary. Review authors’ judgements about 
each domain for each included study.

Additional pooled metrics were calculated, for ac-
curacy 0.94 (95% CI: 0.91–0.97), PPV 0.97 (95% 
CI: 0.77–1.00), and NPV 0.95 (95% CI: 0.90–0.98) 
(Supplementary  File  5 – MCL Plots.docx). These 
univariate estimates do not account for threshold ef-
fects or the inherent correlation between sensitivity 
and specificity. Thus, further meta-analysis was un-
dertaken to obtain more precise estimates, to provide 
clinically meaningful evidence, across diverse study 
populations and settings.

A bivariate random-effects meta-analysis yielded 
summary estimates of sensitivity 0.83 (95% CI: 0.76–
0.88), specificity 0.96 (95% CI: 0.91–0.98), Diagnostic 

Odds Ratio (DOR) 117.8 (95% CI: 65.44–212.04), 
and area under the SROC curve (AUC) 0.90 (95% 
CI: 0.86–0.93). The SROC curve included confidence 
and prediction regions that visually reflected between-
study variability (Figure 8). The AUC indicated strong 
diagnostic performance, with broad prediction regions 
suggesting dispersion in sensitivity and specificity 
across studies. Heterogeneity was initially assessed us-
ing univariate random-effects models. For sensitivity,  
τ² = 0, χ²(8) = 3.64 (p = 0.8879), and I² = 0%, indicated 
no detectable variability. For specificity, τ² = 4.43, χ²(8) = 
6.57 (p = 0.5839), and I² = 0%, suggesting minimal het-
erogeneity. The elevated τ² may reflect model sensitivity 
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Figure 5. MCL sensitivity forest plot.

Figure 4. GRADE Results.

to ceiling effects, as several studies reported perfect 
specificity. Notably, Khalaf et al. (50) was a significant 
outlier, with perfect sensitivity and specificity, lying 
outside the 95% region of the SROC and contributing 

disproportionately to between-study variance. Over-
all, heterogeneity was low and visually consistent with 
the prediction region of the SROC curve, aside from 
this study. Funnel plots (Supplementary File 5 – MCL 
Plots.docx) showed no marked asymmetry. However, 
it is important to interpret these findings with caution, 
as Egger’s and Begg’s tests, commonly used to formally 
assess publication bias, were not conducted due to the 
limited number of studies. Consequently, the possibil-
ity of undetected publication bias cannot be entirely 
ruled out. Ultrasound demonstrated high accuracy for 
diagnosing MCL injuries. Despite some variability in 
study design and imaging protocols, the consistently 
high specificity and AUC support its utility for ruling 
in MCL injury in appropriate clinical settings.

Meta analysis of MM injuries

Twelve studies (969 patients) evaluating MM in-
juries were included. Study designs varied in imaging 
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Figure 6. MCL specificity forest plot.

Figure 7. MCL DOR forest plot.



The Ultrasound Journal 2026; Vol. 18: 18171  doi: 10.5826/tuj.2026.18171 9

Figure 8. MCL SROC curve based on REML bivariate 
modelling.

Figure 9. MM sensitivity forest plot.

protocols, operator experience, and threshold defini-
tions. Univariate meta-analysis was performed yield-
ing pooled estimates for sensitivity 0.85 (95% CI: 
0.82–0.88), specificity 0.91 (95% CI: 0.83–0.95), and 

diagnostic odds ratio (DOR) 40.51 (95% CI: 21.74–
75.64) (Figures 9-11). Additional pooled metrics were 
calculated, for accuracy 0.88 (95% CI: 0.85–0.90), PPV 
0.92 (95% CI: 0.86–0.95), and NPV 0.84 (95% CI: 
0.77–0.89) (Supplementary File 6 – MM Plots.docx).

Bivariate meta-analysis produced summary sensi-
tivity 0.85 (95% CI: 0.82–0.88), specificity 0.89 (95% 
CI: 0.81–0.94), DOR 45.0 (95% CI: 18.5–109.6), and 
area under the SROC curve (AUC) 0.88 (95% CI: 
0.85–0.91). The SROC curve showed a shaded con-
fidence region and broader prediction region, reflect-
ing moderate variability across studies (Figure 12). 
The AUC supports strong overall test performance 
across varying thresholds. Heterogeneity was initially 
assessed using univariate random-effects models. For 
sensitivity it was low (τ² = 0; I² = 0%) but substan-
tial for specificity (τ² = 0.8282; I² = 70.6%), consist-
ent with the dispersion seen in the SROC prediction 
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Figure 10. MM specificity forest plot.

Figure 11. MM DOR forest plot.
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intervention, were not detected by ultrasound (50, 53). 
These findings were also reflected in Awan et al. (55) 
study, with ultrasound having difficulty detecting ra-
dial and horizontal tears, suggesting that ultrasound 
may lack the ability to clearly classify type of tears, and 
may be more useful as an initial screening tool.

Discussion

Summary of evidence

The medial collateral ligament (MCL) and me-
dial meniscus (MM) are essential for knee stability and 
load transmission. While many injuries are managed 
conservatively, accurate diagnosis is crucial to pre-
vent long-term dysfunction. Imaging enhances clini-
cal evaluation, with MRI and arthroscopy considered 
gold standards. However, their cost, invasiveness, and 
wait times limit accessibility. Diagnostic ultrasound 
offers a dynamic, non-invasive, and cost-effective al-
ternative, increasingly adopted in clinical practice, at 
first point of contact. This review found ultrasound to 
be highly effective for diagnosing MCL injuries, with 
pooled sensitivity of 83% (95% CI: 76–88) and speci-
ficity of 96% (95% CI: 91–98). The diagnostic odds 
ratio (DOR) of 117.8 and area under the SROC curve 
(AUC) of 0.90 reflect robust performance, particularly 
for ruling in pathology. Minimal heterogeneity (I² = 
0%) further supports robustness. To date, only one 
systematic review has assessed ultrasound for MCL 
injuries (1), reporting lower sensitivity (63–87%) and 
specificity (83–96%). The improved accuracy in this 
review reflects larger sample sizes, technological ad-
vances, and increased operator experience. For MM 
injuries, pooled sensitivity was 85% (95% CI: 82–88) 
and specificity 89% (95% CI: 81–94), with a DOR of 
45 and AUC of 0.88. These findings suggest moder-
ate diagnostic performance, particularly for ruling out 
pathology. Earlier reviews (18, 19, 20) reported sensi-
tivity ranging from 77.5–88.8% and specificity from 
83.3–90%, indicating this review shows slightly higher 
sensitivity and comparable specificity. However, sub-
stantial heterogeneity, particularly in specificity (I² = 
70.6%) and low certainty of evidence, should be con-
sidered when interpreting these findings. Although, 
ultrasound demonstrated strong diagnostic accuracy 

region. Elkholy et al. (53) and Singh et al. (47) were 
identified as significant outliers, driven by low specific-
ity and low sensitivity, respectively, likely contributing 
disproportionately to between-study heterogeneity. 
Funnel plot asymmetry was assessed upon visualisa-
tion of Funnel Plots (Supplementary File 6 – MM 
Plots.docx) and using Egger’s and Begg’s tests. For 
sensitivity, Egger’s test suggested marginal asymmetry  
(t = 2.01, p = 0.0722), while Begg’s test was non-significant  
(z = 0.82, p = 0.4106). For specificity, both tests in-
dicated no asymmetry (Egger: t = 0.88, p = 0.3970; 
Begg: z = 0.00, p = 1.0000). Therefore, there was no 
compelling evidence of publication basis. Ultrasound 
demonstrated high diagnostic accuracy for MM injury. 
Despite heterogeneity, the consistently strong sensitiv-
ity and AUC, support its clinical utility, particularly for 
ruling out MM injury, in appropriate clinical settings.

Additional analysis

The included studies offered limited insights into 
the anatomical location, grading, and classification of 
injuries. Mohanan et al. (49) addressed the grading of 
MCL injuries, indicating that diagnostic ultrasound 
successfully identified all Grade III MCL injuries, in 
comparison to MRI. Regarding anatomical location, 
Khalaf et al. (50) reported 71% of MM injuries were 
to the posterior horn and Hussein et al (51) 100%. The 
latter reported a sensitivity of 83.3% and specificity 
100% of ultrasound compared to MRI. Regarding tear 
morphology, positive correlation was reported with 
arthroscopy, compared to ultrasound and MRI. How-
ever, bucket handle tears, often necessitating surgical 

Figure 12. MM SROC curve based on REML bivariate 
modelling.
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study with the lowest specificity, using the lowest fre-
quency (49), in contrast to those using high-frequency 
probes, reporting specificity of 94.7–100% and accu-
racy above 96% (47, 48, 54). Similarly, the study with 
the highest MM diagnostic values, used one of the 
highest probe frequencies and had among the most 
experienced clinicians (48). Operator experience was 
equally important, with the lowest accuracy, correlat-
ing with clinicians receiving only four hours of train-
ing (43), highlighting the known steep learning curve 
novice clinicians’ experience (62-64).

Strengths and limitations

This is the first systematic review and meta-analysis 
focused solely on ultrasound’s diagnostic accuracy for 
MCL injuries and the most contemporary for MM 
injuries. It combines quantitative analysis with critical 
appraisal, offering clinically relevant insights. However, 
limitations exist, including the exclusion of non-English 
studies, which may introduce selection bias, and hetero-
geneity, which may limit generalisability. Additionally, 
the exclusion of Scopus and Web of Science databases 
may have reduced retrieval breadth, and limited citation 
tracking sensitivity. Finally, the strength of conclusions 
depends on the quality of included studies. Across both 
MCL and MM analyses, several studies and pooled 
DORs showed wide confidence intervals due to small 
sample sizes and limited data, meaning these estimates 
should be interpreted cautiously. While most included 
studies exhibited low risk of bias, the overall certainty of 
evidence warrants consideration.

Conclusions

This systematic review and meta-analysis dem-
onstrates that diagnostic ultrasound offers high speci-
ficity for MCL injuries and moderate sensitivity for 
MM injuries. These findings support its use as a valu-
able modality for assessing MCL injuries in point of 
care and early assessment settings and as an effective 
screening tool for MM injuries. While MRI and ar-
throscopy remain the gold standards, ultrasound pro-
vides a non-invasive, cost-effective, and accessible 

for MCL injuries and moderate for MM injuries, these 
results should be interpreted cautiously. Ultrasound is 
valuable in point-of-care settings, but MRI remains 
essential when high-grade MCL injury or complex, 
surgically relevant MM pathology is suspected. Thus, 
ultrasound should be considered a complementary or 
first-line screening tool, rather than a replacement for 
MRI in more severe or uncertain cases.

Differences in diagnostic accuracy seen across 
studies, may be attributed to patient age, probe fre-
quency, positioning, and operator experience. The 
two included studies (44, 46) with the youngest co-
horts (20’s), had consistent high scores across sensi-
tivity, specificity, and accuracy. Previously, Alizadeh  
et al. (56) found ultrasound accuracy exceeded 95% in 
patients under 30 but dropped significantly in older 
groups. Anatolia et al. (57) similarly reported better 
performance in patients under 35. Certainly, degen-
erative changes in older patients, such as hypoechoic 
tissue, joint space narrowing, and osteophyte forma-
tion, are likely to reduce visualisation and diagnostic 
yield (56, 57). Furthermore, both these studies (56, 57)  
incorporated prone positioning to assess the poste-
rior horn of the MM, reporting improved sensitivity. 
Given that over 70% of load transmission occurs in 
the middle and posterior zones (58), with most tears 
occurring posteriorly (59), prone evaluation is critical. 
Rodriquez-Sanz et al. (60), using cadaveric models, 
demonstrated near-complete visualisation of the MM 
with supine and prone positioning. Despite previous 
studies advocating both supine and prone positioning, 
only 50% of the included studies used this approach. 
Further, within this review, only two studies (50, 51), 
discussed specific anatomical location of MM injury, 
both reporting that the posterior horn had the largest 
number of tears, 71% (50) and 100% (51) respectively. 
Akatsu et al. (61) also supported prone evaluation, 
however, noted ultrasound’s limitations in detecting 
tear morphology. This was in keeping with this review’s 
findings where bucket handle tears, which often neces-
sitate surgical intervention, were not detected by ultra-
sound. Further, ultrasound was noted to have difficulty 
detecting radial and horizontal tears. Thus, ultrasound 
may lack the ability to clearly classify type of tears and 
may be more useful as an initial screening tool. Probe 
frequency was another key factor, demonstrated in the 
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ficient resource use, and improved accessibility.

Acknowledgements: The authors would like to thank Liz 
Askew, the information and knowledge specialist, for support 
with the development of the database search strategy.

Author’s Contributions: MP conceived and designed the study, 
conducted the literature search, led the quality assessment, data 
extraction and analysis, and drafted the manuscript. AS acted as 
an independent second reviewer, contributed to study design, 
quality assessment, data interpretation, and critically revised the 
manuscript. Both authors approved the final manuscript.

Funding: This research received no external funding.

Availability of Data and Material: All data generated or 
analysed during this study are included in this published article 
and its supplementary information files.

Ethics Approval and Consent to Participate: No ethical 
approval was required, as no primary research was conducted. 
The authors declare no conflicts of interest.

Consent for Publication: Not applicable.

Competing Interests: The authors declare no competing interests.

Declaration on the Use of AI: None.

References

1.	Meyer P, Reiter A, Akoto R, Steadman J, Pagenstert G, 
Frosch KH, et al. Imaging of the medial collateral ligament 
of the knee: a systematic review. Arch Orthop Trauma Surg. 
2022;142(12):3721–36. doi: 10.1007/s00402-021-04200-8.



The Ultrasound Journal 2026; Vol. 18: 18171  doi: 10.5826/tuj.2026.1817114

31.	Strike K, Chan AKC, Maly MR, Newman ANL, Solomon 
P. Physiotherapist performed Point of Care Ultrasonogra-
phy (POCUS): a scoping review of 209 studies. Physiother-
apy. 2023;119:34–43. doi: 10.1016/j.physio.2022.11.005.

32.	Paez A. Gray literature: An important resource in sys-
tematic reviews. J Evid Based Med. 2017;10(3):233–40.  
doi: 10.1111/jebm.12266.

33.	Rethlefsen ML, Kirtley S, Waffenschmidt S, Ayala AP, 
Moher D, Page MJ, et al. PRISMA-S: an extension to the 
PRISMA Statement for Reporting Literature Searches in 
Systematic Reviews. Syst Rev. 2021;10(1):39. doi: 10.1186 
/s13643-020-01542-z.

34.	Yang B, Mallett S, Takwoingi Y, Davenport CF, Hyde CJ, 
Whiting PF, et al. QUADAS-C: A Tool for Assessing Risk 
of Bias in Comparative Diagnostic Accuracy Studies. Ann 
Intern Med. 2021;174(11):1592–9. doi: 10.7326/M21-2234.

35.	Dinnes KSG, Jones HE, Hyde CJ, Lange S, Langendam MW, 
Leeflang MM, et al. Guidance on how to use QUADAS-C 
2021 [17 November 2024]. Available from: https://
www.bristol.ac.uk/media-library/sites/social-community 
-medicine/quadas/Guidance%20on%20how%20to%20
use%20QUADAS-C.pdf.

36.	Balshem H, Helfand M, Schunemann HJ, Oxman AD, 
Kunz R, Brozek J, et al. GRADE guidelines: 3. Rating the 
quality of evidence. J Clin Epidemiol. 2011;64(4):401–6. 
doi: 10.1016/j.jclinepi.2010.07.015.

37.	Guyatt G, Oxman AD, Akl EA, Kunz R, Vist G, Brozek J,  
et al. GRADE guidelines: 1. Introduction-GRADE evidence 
profiles and summary of findings tables. J Clin Epidemiol. 
2011;64(4):383–94. doi: 10.1016/j.jclinepi.2010.04.026.

38.	Granholm A, Alhazzani W, Moller MH. Use of the GRADE 
approach in systematic reviews and guidelines. Br J Anaesth. 
2019;123(5):554–9. doi: 10.1016/j.bja.2019.08.015.

39.	Al Duhailib Z, Granholm A, Alhazzani W, Oczkowski S, 
Belley-Cote E, Moller MH. GRADE pearls and pitfalls-Part 
1: Systematic reviews and meta-analyses. Acta Anaesthesiol 
Scand. 2024;68(5):584–92. doi: 10.1111/aas.14386.

40.	Shim SR, Kim SJ, Lee J. Diagnostic test accuracy: appli-
cation and practice using R software. Epidemiol Health. 
2019;41:e2019007. doi: 10.4178/epih.e2019007.

41.	Reitsma JB, Glas AS, Rutjes AW, Scholten RJ, Bossuyt PM,  
Zwinderman AH. Bivariate analysis of sensitivity and 
specificity produces informative summary measures in di-
agnostic reviews. J Clin Epidemiol. 2005;58(10):982–90.  
doi: 10.1016/j.jclinepi.2005.02.022.

42.	Ahmadi O, Heydari F, Golshani K, Derakhshan S. Point-
Of-Care Ultrasonography for Diagnosis of Medial Collat-
eral Ligament Tears in Acute Knee Trauma; a Diagnostic 
Accuracy Study. Arch Acad Emerg Med. 2022;10(1):e47. 
doi: 10.22037/aaem.v10i1.1480.

43.	Ahmadi O, Motififard M, Heydari F, Golshani K, Azimi 
Meibody A, Hatami S. Role of point-of-care ultrasonog-
raphy (POCUS) in the diagnosing of acute medial me-
niscus injury of knee joint. Ultrasound J. 2022;14(1):7.  
doi: 10.1186/s13089-021-00256-0.

44.	Ahmadi O, Motififard M, Heydari F, Hatami S, Meibody AA.  
The predictive value of point-of-care ultrasonography versus 

Radiology-A Review of the Current Literature. J Am Coll Ra-
diol. 2022;19(1 Pt B):101–11. doi: 10.1016/j.jacr.2021.08.024.

17.	Fraleigh CDM, Duff E. Point-of-care ultrasound: An 
emerging clinical tool to enhance physical assessment. 
Nurse Pract. 2022;47(8):14–20. doi: 10.1097/01.NPR.0000 
841944.00536.b2.

18.	Dai H, Huang ZG, Chen ZJ, Liu JX. Diagnostic accuracy of 
ultrasonography in assessing meniscal injury: meta-analysis 
of prospective studies. J Orthop Sci. 2015;20(4):675–81. 
doi: 10.1007/s00776-015-0728-2.

19.	Xia XP, Chen HL, Zhou B. Ultrasonography for meniscal 
injuries in knee joint: a systematic review and meta-analysis. 
J Sports Med Phys Fitness. 2016;56(10):1179–87.

20.	Dong F, Zhang L, Wang S, Dong D, Xu J, Wu H, et al. 
The diagnostic accuracy of B-mode ultrasound in detect-
ing meniscal tears: a systematic review and pooled meta-
analysis. Med Ultrason. 2018;20(2):164–9. doi: 10.11152 
/mu-1252.

21.	Smith GD, Ho KH. Systematic reviews: When should 
they be updated? J Clin Nurs. 2023;32(9-10):e17–e8.  
doi: 10.1111/jocn.16547.

22.	Gusenbauer M, Haddaway NR. Which academic search 
systems are suitable for systematic reviews or meta-analyses? 
Evaluating retrieval qualities of Google Scholar, PubMed, 
and 26 other resources. Res Synth Methods. 2020;11(2): 
181–217. doi: 10.1002/jrsm.1378.

23.	Pati D, Lorusso LN. How to Write a Systematic Review 
of the Literature. HERD. 2018;11(1):15–30. doi: 10.1177 
/1937586717747384.

24.	Lefebvre C, Glanville J, Briscoe S, et al. Searching for and 
selecting studies. In Cochrane Handbook for Systematic Re-
views. Cochrane; 2023. Chapter 4. https://training.cochrane 
.org/handbook/current/chapter-04.

25.	Bramer WM, Rethlefsen ML, Kleijnen J, Franco OH. 
Optimal database combinations for literature searches in 
systematic reviews: a prospective exploratory study. Syst 
Rev. 2017;6(1):245. doi: 10.1186/s13643-017-0644-y.

26.	Goossen K, Hess S, Lunny C, Pieper D. Database com-
binations to retrieve systematic reviews in overviews of re-
views: a methodological study. BMC Med Res Methodol. 
2020;20(1):138. doi: 10.1186/s12874-020-00983-3.

27.	Arber M, Glanville J, Isojarvi J, Baragula E, Edwards M, 
Shaw A, et al. Which Databases Should Be Used to Identify 
Studies for Systematic Reviews of Economic Evaluations? 
Int J Technol Assess Health Care. 2018;34(6):547–54. 
https://doi/org/10.1017/S0266462318000636.

28.	Bramer WM, de Jonge GB, Rethlefsen ML, Mast F, Klei-
jnen J. A systematic approach to searching: an efficient and 
complete method to develop literature searches. J Med Libr 
Assoc. 2018;106(4):531–41. doi: 10.5195/jmla.2018.283.

29.	Leeflang MM. Systematic reviews and meta-analyses of 
diagnostic test accuracy. Clin Microbiol Infect. 2014;20(2): 
105–13. doi: 10.1111/1469-0691.12474.

30.	Xu C, Ju K, Syed A, Lin L, Jia P, Kwong JSW, et al. Rapid 
evidence synthesis approach for limits on the search date: 
How rapid could it be? J Res Synth Methods. 2021;12(6): 
738–754. doi: 10.1002/jrsm.1525.



The Ultrasound Journal 2026; Vol. 18: 18171  doi: 10.5826/tuj.2026.18171 15

55.	Awan F, Mondal P, van der Merwe JM, Vassos N, Obaid H.  
The Utility of a Community-Based Knee Ultrasound in 
Detecting Meniscal Tears: A Retrospective Analysis in 
Comparison with MRI. Healthcare. 2024;12(20):2051.  
doi: 10.3390/healthcare12202051.

56.	Alizadeh A, Babaei Jandaghi A, Keshavarz Zirak A,  
Karimi A, Mardani-Kivi M, Rajabzadeh A. Knee sonogra-
phy as a diagnostic test for medial meniscal tears in young 
patients. Eur J Orthop Surg Traumatol. 2013;23(8):927–31. 
doi: 10.1007/s00590-012-1111-z.

57.	Anatolia AM. The role of ultrasound in the diagnosis of 
meniscal tears and degeneration compared to MRI and ar-
throscopy. Acta Med Anatol. 2014;2(3):80–7.

58.	Shepard MF, Hunter DM, Davies MR, Shapiro MS,  
Seeger LL. The clinical significance of anterior horn me-
niscal tears diagnosed on magnetic resonance images. Am J 
Sports Med. 2002;30(2):189–92. doi: 10.1177/036354650 
20300020701.

59.	Smith I, Julious P, Barrett GR. Medial and lateral menis-
cal tear patterns in anterior cruciate ligament-deficient 
knees: a prospective analysis of 575 tears. The American 
journal of sports medicine. 2001;29(4):415–9. doi: 10.1177 
/03635465010290040501.

60.	Rodriguez-Sanz J, Malo-Urries M, Borrella-Andres S,  
Albarova-Corral I, Lopez-de-Celis C. Validation of 
Ultrasound for Quantification of Knee Meniscal Tissue: 
A Cadaveric Study. Diagnostics (Basel). 2025;15(3):389.  
doi: 10.3390/diagnostics15030389.

61.	Akatsu Y, Yamaguchi S, Mukoyama S, Morikawa T, 
Yamaguchi T, Tsuchiya K, et al. Accuracy of high-resolution 
ultrasound in the detection of meniscal tears and determi-
nation of the visible area of menisci. J Bone Joint Surg Am. 
2015;97(10):799–806. doi: 10.2106/JBJS.N.01055.

62.	Carr JC, Gerstner GR, Voskuil CC, Harden JE, Dunnick D, 
Badillo KM, et al. The Influence of Sonographer Experience 
on Skeletal Muscle Image Acquisition and Analysis. J Funct 
Morphol Kinesiol. 2021;6(4):91. doi: 10.3390/jfmk6040091.

63.	Stolz LA, Stolz U, Fields JM, Saul T, Secko M,  
Flannigan MJ, et al. Emergency Medicine Resident As-
sessment of the Emergency Ultrasound Milestones and 
Current Training Recommendations. Acad Emerg Med. 
2017;24(3):353–61. doi: 10.1111/acem.13113.

64.	Kim DM, Seo JS, Jeon IH, Cho C, Koh KH. Detection 
of Rotator Cuff Tears by Ultrasound: How Many Scans 
Do Novices Need to Be Competent? Clin Orthop Surg. 
2021;13(4):513–9. doi: 10.4055/cios20259.

magnetic resonance imaging in assessing medial meniscal 
tears in patients with acute knee injury. Clin Exp Emerg 
Med. 2024;11(2):188–94. doi: 10.15441/ceem.23.111.

45.	Singh AP, Chandak S, Agarwal A, Malhotra A, Jain A, 
Khan AA. Utility of high-resolution sonography for evalu-
ation of knee joint pathologies as a screening tool. JDMS. 
2021;37(6):556–67. doi: 10.1177/87564793211035773.

46.	Muresan S, Muresan M, Voidazan S, Neagoe R. The accuracy 
of musculoskeletal ultrasound examination for the exploration 
of meniscus injuries in athletes. J Sports Med Phys Fitness. 
2017;57(5):589–94. doi: 10.23736/S0022-4707.17.06132-1.

47.	Singh A, Mangat I, Thukral C, Gupta K. Diagnostic accu-
racy of ultrasonography in evaluation of knee injuries with 
magnetic resonance imaging correlation. Int J Anat Radiol 
Surg. 2018;7(1):50–5.

48.	Elshimy A, Osman AM, Awad MES, Abdel Aziz MM. 
Diagnostic accuracy of point-of-care knee ultrasound for 
evaluation of meniscus and collateral ligaments pathology in 
comparison with MRI. Acta Radiol. 2023;64(7):2283–92. 
doi: 10.1177/02841851211058280.

49.	Mohanan G, Chandan K, Unnikrishnan J, Job S. Relevance 
of Sonological Evaluation in Medial Knee Injuries and Its 
Comparison with Magnetic Resonance Imaging Findings–
A Prospective Study. J Orthop Trauma. 2023;6(1):7–12.  
doi: 10.4103/jodp.jodp_23_22.

50.	Khalaf AS, El-Sherif AM, Mohamed MF, Zein AM. Role 
of Ultrasonography in Evaluation of Abnormalities of Me-
nisco Collateral Complex of The Knee joint; A Comparative 
Study with Magnetic resonance imaging, Arthroscopy and 
Clinical findings. MJMR. 2020;31(1):169–79.

51.	Hussain S, Fahmy M, Ali KAM. Role of ultrasound in as-
sessment of menisco-ligamentous injuries of knee joint in 
comparison with magnetic resonance imaging. Med J Cairo 
Univ. 2019;87(December):4571–7.

52.	Reda Abdullah Ali M, Abdul Fatah Mahmoud Abo-Rashed A,  
Muhammad Moustafa A. Role of Ultrasound in the Evalua-
tion of Painful Knee. A Comparative Study to MRI. Al Azhar  
Med J. 2021;50(3):2351–62. doi: 10.21608/amj.2021.179483.

53.	Elkholy EE-EA-E, Ashour AYA, Awad-Allah A-AA, 
Mahmoud AMZ. The Role of High-Resolution Ultrasound 
in Evaluation of knee Meniscal Lesions: A Comparative 
Study to Magnetic Resonance Imaging. Int J Med Arts. 
2022;4(6):2463–70. doi: 10.21608/ijma.2022.141336.1459.

54.	Mir F, Raina Z, Shah O, Gojwari T, Robbani I, Shera T. 
Menisco-ligamentous injuries of knee joint: Can ultrasonog-
raphy serve as an effective screening modality? Healthc low-
resource settings. 2021;9(1). doi: 10.4081/hls.2021.9731.

Copyright: The Author(s), 2026. Licensee Mattioli 1885, Fidenza, Italy. This is an open-access article distributed under the terms of 
the Creative Commons Attribution NonCommercial License (CC BY-NC-4.0).
Disclaimer/Publisher’s Note: The statements, opinions and data contained in this article are solely those of the author(s) and 
contributor(s) and do not necessarily reflect those of their affiliated organizations, the publisher, the editors or the reviewers. The 
publisher and the editors disclaim any responsibility for injury to people or property resulting from any ideas, methods, instructions or 
products mentioned in the content. Any product that may be evaluated in this article, or claim made by its manufacturer, is not guaran-
teed or endorsed by the publisher.


