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Vertebral metastasis represents the most common form of 

malignant involvement of the skeletal system and 

constitutes a major cause of morbidity, chronic pain, 

neurological compromise, and reduced quality of life in 

patients with systemic malignancies [1]. The spine is 

particularly vulnerable to metastatic spread because of its 

rich vascular supply and high content of red marrow, 

making it a frequent site of secondary tumor deposits. 

Early and accurate detection of vertebral metastases is 

therefore critical, as delayed diagnosis may result in 

irreversible spinal cord compression, pathological 

fractures, and permanent neurological de�cits. Timely 

identi�cation plays a central role in guiding therapeutic 

decisions, including surgery, radiotherapy, and systemic 

treatment, and directly in�uences patient outcomes [2]. 

Magnetic resonance imaging (MRI) is widely regarded as the 

imaging modality of choice for the evaluation of suspected 

vertebral metastases, owing to its superior soft-tissue 

contrast, multiplanar capability, and high sensitivity for 

detecting early bone marrow in�ltration before cortical 

destruction becomes apparent on conventional 

radiography or computed tomography [3]. Typical MRI 

features of vertebral metastases include T1 hypointensity, 

T2/STIR hyperintensity, diffusion restriction, contrast 
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Vertebral metastasis is a frequent complication of systemic malignancies and may cause pain, 

pathological fractures, and neurological compromise. MRI is commonly used for suspected 

spinal metastases; however, the diagnostic performance of routine 1.5-Tesla MRI interpreted 

using visual criteria in everyday practice remains unclear. Objectives: To determine the 

diagnostic accuracy of conventional MRI for the detection of vertebral metastases using 

histopathology and/or multidisciplinary clinic radiologic consensus as reference standards. 

Methods: This prospective cross-sectional study at MTI Bacha Khan Medical College and 

Mardan Medical Complex, Pakistan (15 Sept–15 Dec 2025), included 106 adults with suspected 

vertebral neoplastic lesions who underwent 1.5-Tesla MRI. Two blinded radiologists 

independently interpreted scans, resolving discrepancies by consensus. Histopathology and/or 

tumor board consensus served as the reference standard. Sensitivity, speci�city, predictive 

values, accuracy, and ROC-AUC were calculated. Results: Of 106 patients, 64 (60.4%) had 

vertebral metastases by the reference standard. MRI sensitivity was 42.2% (95% CI: 30.1–54.3), 

speci�city 54.8% (95% CI: 39.7–69.9), PPV 58.7% (95% CI: 44.5–72.9), NPV 38.3% (95% CI: 

26.1–50.5), and overall accuracy 47.2% (95% CI: 37.7–56.7). The AUC was 0.515 (95% CI: 

0.40–0.63). False positives were commonly due to hemangioma and infection, whereas false 

negatives were mainly related to poor image quality, small/early lesions, and reader variability. 

Conclusions: Conventional 1.5-Tesla MRI using routine visual criteria showed low sensitivity, 

modest speci�city, and limited accuracy for vertebral metastases. Clinical correlation and 

reference-standard con�rmation remain essential for equivocal cases.
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enhancement, and involvement of the pedicles or posterior 

elements. However, despite these established imaging 

criteria, considerable overlap exists between metastatic 

lesions and a range of benign conditions, including 

ver tebral  hemangiomas,  infectious spondyl it is, 

osteoporotic compression fractures, and degenerative 

Modic changes. This overlap often leads to diagnostic 

uncertainty and may result in inappropriate management if 

imaging �ndings are misinterpreted [4, 5]. In recent years, 

advanced techniques such as quantitative diffusion-

w e i g h t e d  i m a g i n g ,  r a d i o m i c s ,  a n d  a r t i � c i a l 

intelligence–assisted image interpretation have shown 

promising improvements in the diagnostic performance of 

MRI [6, 7]. Nevertheless, in most low- and middle-income 

settings, including Pakistan, routine clinical practice 

continues to rely predominantly on conventional visual 

interpretation of standard MRI sequences. There is limited 

real-world evidence regarding the diagnostic accuracy of 

such routine MRI protocols in differentiating metastatic 

from non-metastatic vertebral lesions, particularly in 

South Asian populations, where patterns of primary 

malignancies and access to advanced imaging tools may 

differ from those reported in high-income countries [8].

This evidence gap is directly relevant to the scope of 

radiology-focused journals, which emphasize evaluating 

imaging performance in routine clinical practice. The study 

hypothesized that conventional MRI, when interpreted 

using standard visual criteria alone, has limited diagnostic 

accuracy for differentiating metastatic from non-

metastatic vertebral lesions in routine clinical practice. 

Therefore, the present study was designed to evaluate the 

diagnostic accuracy of conventional 1.5-Tesla MRI for the 

detection of vertebral metastases using histopathology 

and multidisciplinary clinic radiologic consensus as 

reference standards, and to analyze the causes of 

diagnostic discordance in routine reporting. The study 

aimed to provide clinically relevant evidence aligned with 

the journal's focus on diagnostic imaging performance and 

quality of radiologic interpretation.

compliance with the Declaration of Helsinki. The study was 
conducted and reported in accordance with the Standards 
for Reporting Diagnostic Accuracy Studies (STARD 2015) 
guidelines. All clinical and imaging data were anonymized 
and coded to ensure patient con�dentiality. The eligible 
patients presenting during the study period were enrolled 
consecutively and underwent MRI followed by reference 
standard con�rmation. Non-probability consecutive 
sampling was used to enroll one hundred and six (106) adult 
patients with suspected vertebral lesions on clinical or 
radiologic grounds between 15 September 2025 and 15 
December 2025. Patients aged 18 years and older who 
presented with vertebral lesions suspicious for neoplastic 
pathology on initial imaging and proceeded to undergo MRI 
fo l l owe d  by  c o n � r m a to r y  d i a g n o s t i c  r efe r e n c e 
investigations were eligible. Patients were excluded in 
case of recent vertebral trauma, a known history of primary 
spinal infection, poor-quality MRI scans that were non-
diagnostic, or incomplete clinical or histopathological 
data. The sample size was calculated for estimation of MRI 
sensitivity using the standard single-proportion formula 
The sample size was calculated for estimation of MRI 
sensitivity of MRI sensitivity using the standard single-
proportion formula: n = Z² × S(1 − S) / d², where Z = 1.96 for a 
95% con�dence interval, S was the anticipated sensitivity 
(70%) based on previously published meta-analytic data on 
skeletal metastases detection and d was the allowable 
margin of error (9%) [9]. Every patient underwent MRI 
examination on a 1.5-Tesla scanner using a standardized 
spine imaging protocol that comprised sagittal T1-
weighted sequences, axial T1-weighted sequences, 
sagittal T2-weighted sequences, STIR sequences, 
diffusion-weighted imaging (DWI), and post-contrast fat-
suppressed T1-weighted sequences. Two consultant 
radiologists (each with ≥5 years post-fellowship 
ex p e r i e n c e )  i n d e p e n d e n t l y  i n te r p r e te d  a l l  M R I 
examinations while blinded to the reference standard 
outcome. Disagreements were resolved in a joint 
consensus session to generate the �nal MRI classi�cation 
used for analysis. Formal interobserver agreement 
statistics (e.g., Cohen's kappa) were not calculated, as the 
�nal diagnostic classi�cation was based on consensus 
interpretation; therefore, quantitative assessment of 
interobserver reproducibility was not performed. MRI was 
classi�ed as positive for vertebral metastasis when one or 
more predetermined imaging characteristics were 
d e t e c t e d ,  i n c l u d i n g  T 1  h y p o i n t e n s i t y,  T 2 / ST I R 
h y p e r i n te n s i t y,  d i f f u s i o n  r e s t r i c t i o n,  c o n t r a s t 
enhancement, heterogeneous enhancement, pedicle 
involvement, skip lesions, multiple non-contiguous 
vertebral involvement, marrow replacement patterns, or 
adjacent disc sparing. MRI positivity was intentionally 
de�ned as a composite visual criterion to mirror routine 

M E T H O D S

The study was a prospective cross-sectional diagnostic 
accuracy study (diagnostic test evaluation) conducted at 
the Department of Radiology, MTI Bacha Khan Medical 
College and Mardan Medical Complex, Mardan, Pakistan, 
over three months (15 September 2025 to 15 December 
2025) after ethical approval by the Ethical Review Board of 
Bacha Khan Medical College, Mardan (Approval No. 
929/BKMC). Ethical clearance was granted for the research 
project entitled “Diagnostic Accuracy of Magnetic 
Resonance Imaging for Vertebral Metastases.” Written 
informed consent was obtained from all participants 
before enrollment, and the study was carried out in 
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Table 1: Baseline Demographic and Clinical Characteristics of 
Patients with and Without Vertebral Metastasis, Distribution of 
Primary Malignancy Types Strati�ed and Vertebral Level 
Involvement and Disease Extent According to Gold-Standard 
Diagnosis (n=106)
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The two groups were comparable with respect to age and 

duration of symptoms, with no statistically signi�cant 

differences observed. The female gender was signi�cantly 

more frequent in the metastatic group, indicating a 

possible gender-related difference in disease distribution. 

No signi�cant associations were identi�ed for age group, 

reporting practice, where radiologists integrate multiple 
features into an overall impression. Consequently, the 
study did not perform feature-level diagnostic modeling or 
assess the independent predictive performance of 
individual MRI signs. The reference standard was de�ned 
as histopathology from vertebral biopsy whenever biopsy 
was clinically indicated and technically feasible. For 
patients without histopathology, �nal classi�cation was 
determined by a multidisciplinary tumor board (radiology, 
oncology, spine surgery, and pathology) using a prede�ned 
consensus process incorporating imaging �ndings, clinical 
course, laboratory results, and follow-up information. This 
composite reference standard was selected to re�ect 
routine clinical practice; however, it may introduce 
classi�cation heterogeneity and potential veri�cation bias 
in cases without tissue con�rmation. A structured 
proforma was used to record demographic characteristics, 
clinical parameters, imaging features, and �nal reference 
standard outcome. Selection bias was minimized through 
consecutive patient recruitment. Observer bias was 
controlled by blinded dual-reader interpretation with 
consensus resolution. Veri�cation bias was minimized by 
ensuring that all enrolled patients underwent reference 
standard assessment. However, because histopathology 
was not available for all participants, partial veri�cation 
bias and classi�cation heterogeneity cannot be completely 
excluded. An audit of discordant MRI examinations was 
performed to identify technical and interpretative factors 
contributing to false-positive and false-negative results.
Statistical analysis was performed using IBM SPSS 
Statistics version 26.0. Normality of continuous variables 
was assessed using the Shapiro-Wilk test. Continuous 
variables were summarized as median and interquartile 
range, and categorical variables were expressed as 
frequencies and percentages. Pearson chi-square or 
Fisher's exact test and the Mann-Whitney U test were used 
to compare categorical and continuous variables, 
respectively. Diagnostic performance indices, including 
sensitivity, speci�city, positive predictive value, negative 
predictive value, overall accuracy, and 95% con�dence 
i n te r va l s ,  we r e  c a l c u l a te d.  R e c e i ve r  o p e r a t i n g 
characteristic (ROC) curve analysis was performed to 
estimate the area under the curve (AUC), and effect sizes 
were reported using Cramer's V. A p-value < 0.05 was 
considered statistically signi�cant.

smoking status, presence of back pain, or neurological 

de�cit between the two groups. The baseline demographic 

and clinical characteristics of patients with and without 

vertebral metastasis. Additionally, the overall pattern of 

primary tumors was similar in both metastatic and non-

metastatic groups. No statistically signi�cant difference 

was observed in the distribution of primary tumor types, 

suggesting that the underlying primary malignancy pro�le 

did not differ meaningfully between the two groups. The 

distribution of primary malignancy types strati�ed by gold-

standard diagnosis. Further, there were no signi�cant 

differences in vertebral region, number of vertebrae 

involved, posterior element involvement, paraspinal mass, 

or epidural extension. Pathological vertebral collapse 

demonstrated a borderline association with metastatic 

disease, suggesting a possible trend toward higher 

fracture risk in metastatic lesions, although this did not 

reach statistical signi�cance. The comparison of vertebral 

level involvement and disease extent between the two 

groups (Table 1).
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R E S U L T S

Variables
Non-metastasis

(n=42)
p-

value
Metastasis

(n=64)

Age (Years), Median (IQR)

Duration of Symptoms (Weeks),
Median (IQR)

52 (35–68)

10 (≈5–15)

53 (36–69)

10 (≈5–15)

0.436‡

0.933‡

Female

Male

37 (57.8%)

27 (42.2%)

16 (38.1%)

26 (61.9%)
0.047*

≤40

41–60

 >60

11 (17.2%)

26 (40.6%)

27 (42.2%)

12 (28.6%)

10 (23.8%)

20 (47.6%)

0.150

Smoker

Non-smoker

Back pain present

Neurological de�cit

38 (59.4%)

26 (40.6%)

38 (59.4%)

32 (50.0%)

20 (47.6%)

22 (52.4%)

25 (59.5%)

22 (52.4%)

0.234

0.988

0.810

Breast

Gastrointestinal

Hematological

Kidney

Liver

Lung

Prostate

Unknown / Not detected

3 (4.7%)

8 (12.5%)

10 (15.6%)

7 (10.9%)

7 (10.9%)

8 (12.5%)

8 (12.5%)

13 (20.3%)

7 (16.7%)

7 (16.7%)

5 (11.9%)

5 (11.9%)

4 (9.5%)

6 (14.3%)

4 (9.5%)

4 (9.5%)

0.473

Baseline Demographic and Clinical Characteristics 

Gender

Age group

Smoking status

Primary Tumor Type
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None of the individual MRI features showed a statistically 

signi�cant difference between the two groups, indicating 

substantial overlap in imaging appearances. A non-

signi�cant tendency toward higher prevalence of adjacent 

disc sparing was observed in non-metastatic lesions, but 

this �nding did not reach statistical signi�cance. The 

c o m p a r i s o n  o f  M R I  s i g n a l  a n d  e n h a n c e m e n t 

characteristics between metastatic and non-metastatic 

vertebral lesions, table 2.
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Cervical

Thoracic

Lumbar

Sacral

11 (17.2%)

20 (31.3%)

15 (23.4%)

18 (28.1%)

12 (28.6%)

10 (23.8%)

7 (16.7%)

13 (31.0%)

0.451

Single

Multiple

Posterior Element Involvement

Paraspinal Soft-Tissue Mass

Epidural Extension

Pathological Collapse/Fracture

35 (54.7%)

29 (45.3%)

34 (53.1%)

33 (51.6%)

36 (56.3%)

26 (40.6%)

24 (57.1%)

18 (42.9%)

21 (50.0%)

22 (52.4%)

20 (47.6%)

25 (59.5%)

0.803

0.753

0.934

0.384

0.057

Vertebral Region

Number of Vertebrae Involved

*Chi-square test ‡Mann-Whitney U test

MRI demonstrated low sensitivity and moderate speci�city 
for the detection of vertebral metastases, resulting in poor 
overall  diagnostic accuracy.  Receiver operating 
characteristic analysis con�rmed limited discriminative 

Table 2:  Comparison of MRI Signal and Enhancement 
Characteristics between Metastatic and Non-Metastatic 
Vertebral Lesions (n=106)

Non-metastasis
n (%)

χ² 
value

p-
value

Metastasis
n (%)MRI feature

T1 hypointensity

T2/STIR hyperintensity

Diffusion restriction (DWI)

Contrast enhancement
present

30 (46.9%)

34 (53.1%)

34 (53.1%)

37 (57.8%)

16 (38.1%)

23 (54.8%)

21 (50.0%)

20 (47.6%)

0.80

0.03

0.10

1.06

0.372

0.869

0.753

0.303

Heterogeneous
enhancement

33 (51.6%) 16 (38.1%) 1.85 0.174

Pedicle involvement

Skip lesions

Multiple non-contiguous
lesions

32 (50.0%)

28 (43.8%)

37 (57.8%)

24 (57.1%)

21 (50.0%)

22 (52.4%)

0.52

0.40

0.30

0.471

0.528

0.582

Adjacent disc sparing

Marrow replacement
pattern

28 (43.8%)

34 (53.1%)

25 (59.5%)

20 (47.6%)

2.52

0.31

0.112

0.579

All comparisons were performed using the Pearson Chi-square 
test

Table 3: Diagnostic Accuracy of MRI for Detection of Vertebral Metastases Using the Gold-Standard Reference (n=106)

ability, as re�ected by an area under the curve close to 0.5, indicating that MRI performed only slightly better than chance in 
distinguishing metastatic from non-metastatic lesions (Table 3).

Gold-standard Metastasis + Total Estimate % (95% CI)Gold-standard Metastasis −Variables

MRI Positive

MRI Negative

Total

Sensitivity

Speci�city

Positive Predictive Value (PPV)

Negative Predictive Value (NPV)

Overall Accuracy

Area Under the Curve (AUC)

27 (True Positive)

37 (False Negative)

64

� � �

� � �

� � �

� � �

— — — 

� � �

19 (False Positive)

23 (True Negative)

42

46

60

106

�

�

�

42.2 (30.1–54.3)

54.8 (39.7–69.9)

58.7 (44.5–72.9)

38.3 (26.1–50.5)

47.2 (37.7–56.7)

0.515 (0.40–0.63)

Values are presented as percentages with 95% con�dence intervals in parentheses

The area under the curve indicates poor discriminative performance, con�rming the limited diagnostic utility of MRI when 

compared with the gold-standard reference. The receiver operating characteristic curve for MRI in the detection of vertebral 

metastases (Figure 1).
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D I S C U S S I O N

modality [10]. A clinically important observation in this 

cohort was the high proportion of discordant scans (n=56), 

with more false-negative (n=37) than false-positive results 

(n=19). This pattern indicates that missed metastases were 

a larger contributor to diagnostic error than overcalling, 

which is relevant because false-negative interpretations 

may delay oncologic staging and timely intervention. The 

audit �ndings in Table 6 further clarify the mechanisms of 

error: false positives were commonly related to benign 

entities with overlapping marrow signal and enhancement 

(e.g., hemangioma and infection), while false negatives 

were linked to technical limitations (poor image quality), 

subtle/early marrow in�ltration, small lesions, and reader-

related variability. This supports the interpretation that the 

limited accuracy observed was not driven by a single 

imaging sign, but rather by the cumulative effect of overlap 

between benign and malignant marrow patterns under 

routine clinical constraints. Similar sources of diagnostic 

error, particularly overlap with benign marrow conditions 

The present study evaluated the diagnostic performance 

of conventional 1.5-Tesla MRI interpreted by routine visual 

criteria for detecting vertebral metastases using 

histopathology and/or multidisciplinary tumor board 

consensus as the reference standard. MRI demonstrated 

low sensitivity (42.2%) and modest speci�city (54.8%), with 

an AUC of 0.515 (95% CI: 0.40–0.63), indicating poor 

discriminative ability. Taken together, these �ndings 

suggest that when routine MRI interpretation is reduced to 

a binary “metastasis vs non-metastasis” decision based on 

multiple overlapping features, diagnostic separation 

becomes limited in real-world reporting conditions. 

Harlianto et al. reported that meta-analytic evidence 

suggests that, under optimized protocols and standardized 

assessment, MRI can achieve substantially higher pooled 

sensitivity and speci�city for spinal metastases, indicating 

that the poor performance observed in the present cohort 

likely re�ects real-world methodological and interpretative 

constraints rather than intrinsic limitations of MRI as a 

Figure 1: Receiver Operating Characteristic (ROC) Curve Showing 
the Diagnostic Performance of MRI for Detection of Vertebral 
Metastases. The Area Under the Curve (AUC) was 0.515 (95% CI: 
0.40–0.63), Indicating Poor Discriminative Ability Compared with 
the Gold-Standard Reference

DOI: https://doi.org/10.54393/pjhs.v7i4.3830
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False-positive interpretations were most commonly 

Table 5: Clinical Outcomes and Management According to Vertebral Metastatic Status (n=106)

Table 4: Analysis of Discordant MRI Results and Audit Findings 
(n=56)

n Common reasons (Audit Findings)Categories

False positives
(FP)

False
negatives

(FN)

Hemangioma (26.3%), Infection (21.1%),
Other benign lesions (21.1%), Trauma (10.5%),
Osteoporosis (10.5%), Modic changes (10.5%)

Poor image quality (32.4%), Reader variability
(21.6%), Small lesions (18.9%), Early marrow

in�ltration (16.2%), Other causes (10.8%)

19

37

No signi�cant differences were observed between the 

metastatic and non-metastatic groups with respect to 

neurological de�cit,  need for urgent surger y, or 

radiotherapy planning. Length of hospital stay was also 

comparable between the two groups, indicating that short-

term clinical outcomes did not differ signi�cantly 

according to metastatic status. Effect sizes were 

negligible for all assessed clinical outcomes (Table 5).

attributed to benign vertebral conditions such as 

hemangioma and infection, whereas false-negative results 

were mainly related to poor image quality, reader 

variability, and small or early marrow lesions. These 

�ndings indicate that both technical limitations and 

interpretative factors contributed substantially to 

diagnostic errors (Table 4).

Non-metastasis (%)Metastasis, n (%)Parameters Test χ² (df) Cramer's Vp-value

Neurological De�cit

Need For Urgent Surgery

Radiotherapy Planned

Hospital Stays (Days), Median (IQR)

32 (50.0%)

29 (45.3%)

29 (45.3%)

10 (8%)

22 (52.4%)

21 (50.0%)

20 (47.6%)

11.5 (7%)

χ²

Mann-Whitney U

χ²

χ²

0.058 (1)

0.224 (1)

0.054 (1)

— —

0.810

0.636

0.816

0.142

0.023

0.046

0.023
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C O N C L U S I O N S

Conventional 1.5-Tesla MRI interpreted using routine visual 
criteria demonstrated poor diagnostic accuracy for 
vertebral metastases in this cohort, with low sensitivity 
( 4 2 . 2 % ) ,  m o d e s t  s p e c i � c i t y  ( 5 4 . 8 % ) ,  a n d  p o o r 
discrimination (AUC 0.515; 95% CI: 0.40–0.63) compared 
with histopathology and/or multidisciplinary reference 
s t a n d a rd s .  D i a g n o s t i c  d i s c o rd a n c e  wa s  d r i ve n 
predominantly by false-negative interpretations and by 
overlap between benign and malignant marrow patterns, 

and limitations of visual assessment, have also been 

reported in comparative imaging reviews, reinforcing that 

misclassi�cation remains a common challenge in routine 

spinal MRI interpretation [11]. When compared with 

contemporary literature, the performance observed in our 

study is lower than that reported in studies using more 

structured quantitative approaches or broader protocols. 

For example, M�aljevic et al.  reported ver y high 

discrimination for benign versus malignant vertebral 

lesions when diffusion and chemical-shift parameters 

were integrated, achieving an AUC close to 1.0 with high 

sensitivity and speci�city [12]. Zhang et al. and Sanker et al. 

reported that, unlike our study, their diagnostic strategy 

rel ied on quantitative thresholds in addition to 

morphology; therefore, their results cannot be directly 

extrapolated to routine visual interpretation alone, but they 

do highlight the potential value of measurement-based 

work�ows, and radiomics-based models have shown 

moderate-to-high discrimination in differentiating spinal 

metastases from other vertebral pathologies [13, 14]. In 

addition, MRI-based radiomics nomograms have 

demonstrated signi�cantly improved discrimination 

compared with conventional morphological criteria, 

further supporting the concept that feature extraction 

beyond routine visual assessment is necessary for reliable 

lesion characterization [15]. Another key methodological 

point raised by the reviewers relates to grouping multiple 

MRI features into a single binary MRI outcome. In this study, 

MRI positivity was de�ned pragmatically as the presence of 

one or more prede�ned features, which mirrors real 

reporting practice but may dilute the individual predictive 

contribution of each sign. This is supported by table 4, 

where no single MRI feature signi�cantly distinguished 

metastatic from non-metastatic lesions, suggesting 

substantial overlap across commonly used signal and 

enhancement characteristics. Therefore, the �ndings 

should be interpreted as an evaluation of routine “overall 

impression” MRI reporting, rather than the diagnostic 

power of any individual MRI parameter. This limitation of 

composite binary classi�cation has also been highlighted 

in recent arti�cial intelligence and automated detection 

studies,  where individual  feature weighting and 

multivariate models achieved superior diagnostic 

separation compared with unweighted visual criteria [16, 

17]. From a clinical standpoint, table 7 showed no 

signi�cant difference between metastatic and non-

metastatic groups in neurological de�cit, urgent surgery, 

radiotherapy planning, or length of hospital stay. This likely 

re�ects that treatment decisions and short-term 

outcomes in this cohort were in�uenced by multiple 

clinical factors (symptom burden, stability, oncologic plan), 

not solely by MRI classi�cation [18]. Importantly, the 

absence of group differences in these outcomes does not 

negate the need for accurate imaging; rather, it 

emphasizes that diagnostic imaging must be interpreted 

within a broader clinical pathway and corroborated with 

reference standards when uncertainty persists. Beyond 

initial diagnosis, MRI also plays an established role in 

treatment response assessment after targeted therapies 

such as stereotactic body radiotherapy, underscoring its 

broader clinical relevance in the longitudinal management 

of spinal metastases [19, 20].

The main strength of this study is its focus on real-world 

diagnostic accuracy using standard MRI protocols and 

routine interpretive work�ows, which aligns with the 

journal's emphasis on practical radiology performance. 

This pragmatic evaluation of routine MRI performance 

directly aligns with the journal's scope, which emphasizes 

a s s e s s m e n t  o f  d i a g n o s t i c  i m a g i n g  a c c u r a c y, 

reproducibility, and quality of radiologic interpretation in 

everyday clinical practice. However, several limitations 

should be considered. First, this was a single-center study 

w i t h  a  m o d e r a te  s a m p l e  s i z e,  w h i c h  m a y  l i m i t 

generalizability. Second, although MRI examinations were 

initially interpreted independently by two blinded 

radiologists, formal interobserver agreement statistics 

(e.g., Cohen's kappa) were not calculated; therefore, 

quantitative assessment of reproducibility was not 

performed, which may limit extrapolation to non-

consensus or single-reader clinical settings. Third, the 

reference standard incorporated both histopathology and 

multidisciplinary tumor board consensus to re�ect routine 

clinical practice; while pragmatic, this approach may 

introduce classi�cation heterogeneity and partial 

veri�cation bias, particularly in cases without tissue 

con�rmation. Fourth, MRI positivity was de�ned using a 

composite visual criterion rather than feature-level 

diagnostic modeling; consequently, the independent 

predictive value of individual imaging features was not 

assessed, which may limit generalizability to structured or 

quantitative reporting frameworks. Future multicenter 

studies incorporating formal reproducibility analysis and 

feature-level modeling are warranted to validate these 

�ndings.
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