ASSESSMENT OF CHEMOTHERAPY RESPONSE IN COLORECTAL CANCER USING PET-CT VERSUS DWI-MRI


ABSTRACT
Background: Evaluating therapeutic efficacy in colorectal malignancies presents significant challenges when relying solely on conventional anatomical imaging approaches. The present investigation evaluated the comparative diagnostic effectiveness of integrated positron emission tomography-computed tomography (PET-CT) against diffusion-weighted magnetic resonance imaging (DWI-MRI) for monitoring treatment response among colorectal cancer patients.
Materials and Methods: This prospective comparative analysis included 132 histologically confirmed patients with colorectal cancer planned for first-line chemotherapy (FOLFOX, FOLFIRI, or CAPOX). Twelve of 132 patients left the study during follow-up. Patients underwent baseline PET-CT and DWI-MRI exams, with repeat scans at 3, 6, and 12 weeks post-treatment. Response assessment used RECIST v1.1 for morphology, PERCIST v1.0 for metabolism, and quantitative apparent diffusion coefficient (ADC) analysis for DWI-MRI. Survival outcomes, correlation studies, and receiver operating characteristic curve analysis were used.
Results: Patients had a mean age of 62.7±9.6 years, with 51.7% men. PET-CT indicated a 36.0±25.3% SUVmax reduction, and DWI-MRI showed a 51.4±42.1% ADC rise at 12 weeks (p<0.001). A significant negative association (r = -0.732, p < 0.001) occurred between SUVmax and ADC values. DWI-MRI outperformed PET-CT in terms of diagnostic performance, with an AUC of 0.887 (p = 0.156), a sensitivity of 90.9% compared to 84.4%, and a specificity of 76.7% compared to 72.1%. Concordant responders demonstrated better progression-free survival (18.0 vs. 4.8 months, p < 0.001) and overall survival.
Conclusion: Both PET-CT and DWI-MRI demonstrate excellent diagnostic performance for assessing chemotherapy response, with DWI-MRI showing marginal superiority in sensitivity and predictive accuracy, supporting its use as a radiation-free alternative for treatment monitoring.
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INTRODUCTION
[bookmark: fnref1][bookmark: fnref2][bookmark: fnref3][bookmark: fnref4][bookmark: fnref5][bookmark: fnref6]Globally, colorectal malignancy stands among the leading cancer types, accounting for nearly 1.9 million annual diagnoses and resulting in more than 935,000 fatalities each year [1][2]. Advanced colorectal cancer treatment strategies predominantly utilize systemic chemotherapeutic protocols, with initial therapeutic regimens demonstrating response frequencies ranging from 60-70% in patients with metastatic presentations [3][4]. Nevertheless, precise and prompt evaluation of therapeutic response continues to pose substantial difficulties in enhancing patient outcomes while reducing avoidable treatment-related adverse effects  [5][6].

[bookmark: fnref7][bookmark: fnref8][bookmark: fnref9][bookmark: fnref10][bookmark: fnref4:1]Conventional morphological imaging approaches, specifically computed tomography employing RECIST criteria version 1.1, demonstrate a limited capability in identifying the initial therapeutic response, especially when applied to contemporary targeted treatment modalities and immunotherapeutic combinations [7][8]. RECIST-based morphological assessments frequently occur after cellular-level biological and functional modifications, which may postpone necessary therapeutic adjustments [9][10]. This chronological disparity between treatment effects and radiological findings has stimulated research into functional imaging techniques capable of detecting responses earlier and more precisely [4].
PET-CT using 18F-fluorodeoxyglucose (FDG) is a potent metabolic imaging tool for cancer evaluation [11][2]. PET-CT measures glucose metabolism using SUVmax, SUVpeak, MTV, and TLG [12][10]. The method uses PET Response Criteria in Solid Tumors (PERCIST) 1.0 to standardize response [9]. Recent studies show PET-CT sensitivity ranges of 80-90% for colorectal cancer treatment response identification, with advantages in whole-body evaluation and early metabolic change detection [11][4].

Alternative functional imaging method, diffusion-weighted magnetic resonance imaging (DWI-MRI), detects water molecule random mobility in tissues [13][14]. DWI sequence-derived apparent diffusion coefficient (ADC) measures tissue cellularity and membrane integrity, with lower ADC values indicating increased cellular density in malignant tissue [15][16]. Successful treatment response assessment increases ADC values as cellular density declines and necrosis develops [14][17]. DWI-MRI provides radiation-free imaging with good soft tissue contrast and response detection sensitivity of 75-85% [15][18].

[bookmark: fnref19][bookmark: fnref20][bookmark: fnref21][bookmark: fnref22][bookmark: fnref23][bookmark: fnref24][bookmark: fnref21:1][bookmark: fnref22:1]The comparative effectiveness of these imaging modalities in colorectal cancer chemotherapy response assessment remains an active area of investigation [19][20]. While PET-CT provides superior metabolic information and whole-body assessment capabilities, it involves ionizing radiation exposure and higher costs [21][22]. Conversely, DWI-MRI offers radiation-free functional assessment with excellent soft tissue characterization but faces challenges with motion artifacts and standardization of response criteria [23][24]. Recent meta-analyses suggest comparable diagnostic performance between PET-CT and PET-MRI combinations in various malignancies, indicating the potential for MRI-based functional assessment [21][22].
[bookmark: fnref1:1][bookmark: fnref25][bookmark: fnref26][bookmark: fnref7:1][bookmark: fnref5:1][bookmark: fnref27][bookmark: fnref25:1]The clinical significance of accurate response assessment extends beyond treatment monitoring to include prognostic stratification and treatment personalization [1][25]. Early identification of non-responders enables timely treatment modification, potentially improving progression-free survival and overall survival outcomes [26][7]. Furthermore, the integration of functional imaging parameters with molecular biomarkers, such as circulating tumor DNA (ctDNA) and tumor mutational burden (TMB), represents an emerging paradigm in precision oncology [5][27][25].
This comparative study addresses a critical knowledge gap in colorectal cancer imaging by systematically evaluating the diagnostic accuracy, predictive value, and clinical utility of PET-CT versus DWI-MRI for assessing chemotherapy response in patients with colorectal cancer. The findings will inform evidence-based imaging protocols and contribute to the optimization of treatment monitoring strategies in this patient population, ultimately advancing the integration of functional imaging in precision oncology approaches for colorectal cancer management.


METHODOLOGY
Study Design and Setting
This prospective, comparative study employed a within-subject design to evaluate the effectiveness of PET-CT versus DWI-MRI for assessing chemotherapy response in patients with histologically confirmed colorectal cancer. Conducted over 24 months at a tertiary care center with dedicated oncology and radiology departments, the study recruited 132 consecutive patients from the medical oncology clinic, of whom 120 (91%) completed the protocol; 12 patients (9%) were lost to follow-up due to disease progression requiring hospitalization. The sample size was calculated to detect a minimum 10% difference in diagnostic accuracy between PET-CT and DWI-MRI, using a two-sided α of 0.05 and power of 90% (β = 0.10), with the effect size chosen to reflect a clinically meaningful difference in the absence of prior comparative data.
Study Design and Setting 
Over a 24-month period at a tertiary oncology centre, this prospective within-patient comparison enrolled 132 histology-confirmed colorectal cancer patients slated for first-line chemotherapy; 120 (91%) completed all assessments. Sample-size calculations were targeted to achieve a ≥10% accuracy difference between PET-CT and DWI-MRI (α = 0.05, 90% power).
Selection Criteria & Patient Characteristics 
Eligible adults (33–75 years, ECOG 0–2) had biopsy-proven colorectal adenocarcinoma and ≥1 RECIST-measurable lesion. Exclusions covered MRI contraindications, recent therapy (< 6 months), pregnancy, inability to lie supine, and fasting glucose > 200 mg/dL.
Imaging Protocols 
Baseline PET-CT and DWI-MRI were performed one week before treatment, with follow-ups at 3, 6, and 12 weeks. PET-CT required ≥6 h fasting, glucose < 200 mg/dL; SUVmax, SUVpeak, and TLG were recorded. DWI-MRI employed b-values 0/500/1000 s mm². Both modalities were performed within 48 h to ensure temporal consistency.
Response Evaluation and Clinical Assessment
RECIST v1.1 classified morphologic change, PERCIST v1.0 gauged metabolic response via lean-body-mass–corrected SUVpeak, and ADC shifts quantified cellular effects. ECOG status, toxicities, and EORTC-QLQ-C30 quality-of-life scores were tracked; serum CEA and CA 19-9 correlated with biological response.
Ethical Considerations
Institutional review board approval was obtained; all participants provided written informed consent after being fully informed of the procedures, risks, and benefits. Confidentiality was protected through secure data handling, and withdrawal at any stage did not affect standard care.
STATISTICAL ANALYSIS
Statistical computations were performed using SPSS version 26.0 (IBM Corporation, Armonk, New York, United States). Quantitative data were expressed as mean ± standard deviation or median with interquartile range, while qualitative variables were presented as counts and proportions.
Longitudinal changes in quantitative parameters (SUVmax, SUVpeak, ADC measurements) were evaluated using repeated-measures ANOVA followed by Bonferroni post-hoc testing for multiple comparisons. Within-participant variations at individual imaging time points were analyzed using paired t-tests. Statistical significance was defined as p-values of less than 0.05 throughout all analyses.
Relationships between SUVmax and ADC parameters were quantified through Pearson correlation analysis with corresponding significance testing. Inter-method agreement among response evaluation approaches (RECIST v1.1, PERCIST v1.0, DWI-MRI) was determined using Cohen's kappa coefficient interpreted according to Landis and Koch benchmarks.
With RECIST serving as the gold standard, diagnostic metrics (sensitivity, specificity, positive predictive value, negative predictive value, overall accuracy) were computed for both PET-CT and DWI-MRI at 12-week follow-up. ROC curve methodology was used to evaluate the discriminative ability of percentage changes in SUVmax and ADC parameters, reporting the area under the curve with 95% confidence intervals. Optimal threshold values were determined by maximizing the Youden statistic.
Diagnostic evaluation encompassed: (1) comprehensive threshold-independent performance characteristics and (2) optimized cut-point performance derived from Youden index maximization (sensitivity + specificity - 1). Between-modality diagnostic accuracy comparisons employed McNemar testing and net reclassification improvement methodology, with significance set at p < 0.05. Clinical utility was further characterized through the calculation of positive and negative likelihood ratios.
Progression-free and overall survival outcomes were estimated using Kaplan-Meier methodology, with log-rank testing for between-group comparisons of imaging-stratified response categories. Hazard ratios and corresponding 95% confidence intervals were derived from Cox proportional hazards modeling, with concordant non-responders serving as the reference category.
Quality of life assessments, as measured by the EORTC QLQ-C30, were analyzed for mean baseline-to-12-week changes using paired t-tests for significance determination. Clinically meaningful improvement was defined as ≥10-point increases. All statistical tests employed two-tailed significance criteria (α = 0.05), with incomplete data managed through the pairwise deletion method.

RESULTS
A total of 132 patients with colorectal cancer were enrolled. Of the 132 enrolled patients, all completed baseline imaging and clinical assessments. At 12-week follow-up, imaging data were available for 120 patients (90.9%), with 12 patients lost to follow-up due to disease progression requiring hospitalization. Missing data were handled using the pairwise deletion method as specified in the statistical analysis plan. The cohort had a mean age of 62.7 ± 9.6 years (median 64), with 62 males (51.7%) and 58 females (48.3%). Mean BMI was 26.8 ± 4.0 kg/m²; 42 patients (35.0%) were < 25 kg/m², 54 (45.0%) were 25–30 kg/m², and 24 (20.0%) were > 30 kg/m². Tumours originated in the colon (53.3%), rectum (28.3%), or rectosigmoid junction (18.3%). Stage III disease was predominant (53.3%), and most patients had an ECOG score of 0–1 (92.5%). FOLFOX was the most common regimen (48.3%). The median baseline CEA and CA 19-9 levels were 13.0 ng/mL and 23.4 U/mL, respectively. 86.7% patients had received no prior therapy (Table 1).
Serial imaging showed a progressive decline in metabolic activity and a reciprocal rise in diffusion. Mean SUVmax fell from 10.74 ± 5.09 at baseline to 9.40 ± 4.79 (3 weeks), 7.72 ± 4.59 (6 weeks), and 6.87 ± 5.79 (12 weeks), equating to a 36.0 ± 25.3% reduction (all p < 0.001). SUVpeak mirrored this trend (-36.1 ± 28.7%). Conversely, mean ADC rose from 0.855 ± 0.155 × 10³ mm²/s to 1.294 ± 0.394 × 10³ mm²/s at 12 weeks, a 51.4 ± 42.1% increase (p < 0.001). SUVmax and ADC were strongly negatively correlated at baseline (r = -0.654) and 12 weeks (r = -0.732; both p < 0.001) (Table 2).
Morphological RECIST classified two patients (1.7%) as complete responders, 48 (40.0%) as partial responders, 65 (54.2%) as stable, and 5 (4.2%) as progressive, yielding an overall response rate (ORR) of 41.7%. Metabolic PERCIST recorded 81 partial metabolic responses (67.5%), 25 stable (20.8%), and 14 progressive (11.7%), giving an ORR of 67.5%. DWI-MRI identified response in 81 patients (67.5%) and stability in 39 (32.5%). Concordance between modalities was substantial: κ = 0.742 for RECIST–PERCIST, κ = 0.689 for RECIST–DWI, and κ = 0.798 for PERCIST–DWI (all p < 0.001) (Table 3). 
Predicting 12-week treatment response, PET-CT demonstrated sensitivity of 84.4% and specificity of 72.1% at the optimal cut-off threshold. At the optimal SUVmax decrease cut-off of ≥30%, the sensitivity and specificity were 84.4% and 72.1%, respectively. DWI-MRI exhibited sensitivity of 90.9% and specificity of 76.7% at the optimal cut-off threshold (Table 4). 
The diagnostic performance metrics in Table 3 represent the overall performance characteristics across all possible threshold values, while Table 4 presents the performance at the statistically determined optimal cut-off values. The optimal thresholds (≥30% SUVmax decrease for PET-CT and ≥40% ADC increase for DWI-MRI) were determined by maximizing the Youden index (sensitivity + specificity - 1) to optimize diagnostic accuracy for clinical decision-making.
Survival differed markedly by combined imaging response. Concordant responders (PET-CT+/DWI-MRI+) comprised 61 patients (50.8%), who experienced a 24.6% progression rate with a median progression-free survival (PFS) of 18.0 months and a 12-month PFS rate of 78.5%. Discordant cases (29.2%) had a median PFS of 5.9 months, while concordant non-responders (20.0%) had 4.8 months (p < 0.001). Overall survival (OS) mirrored these trends: concordant responders had a 14.8% mortality rate with a median OS of 12.2 months, compared to 9.9 months in non-responders (p < 0.001). Hazard ratios relative to concordant non-responders were 0.31 for PFS and 0.27 for OS among concordant responders (Table 5).
Quality-of-life analysis revealed statistically significant but modest improvements. The global health status showed a mean improvement of 4.6 ± 13.8 points (p < 0.001), although the significant standard deviation indicates substantial individual variability in response. Clinically meaningful improvements (≥10 points) were achieved in 42 patients (35.0%) for global health status, suggesting that while the overall effect was modest, a meaningful subset of patients experienced substantial benefit (Table 6).


DISCUSSION
[bookmark: fnref1:2]This prospective comparative study provides compelling evidence that both PET-CT and DWI-MRI demonstrate excellent diagnostic performance for assessing chemotherapy response in colorectal cancer, with DWI-MRI showing a marginal superiority. The study's primary finding, that DWI-MRI achieves an AUC of 0.887 compared to PET-CT's 0.851 (p = 0.156), represents a clinically meaningful difference, although not statistically significant. The superior sensitivity of DWI-MRI (90.9% vs 84.4%) and higher negative predictive value (82.5% vs 72.1%) suggest particular advantages in identifying true responders and avoiding false negatives.
[bookmark: fnref1:3][bookmark: fnref1:4]The strong negative correlation between SUVmax and ADC values (r = -0.732 at 12 weeks) reinforces the complementary nature of metabolic and cellular response mechanisms. This finding aligns with previous research demonstrating that successful chemotherapy induces both metabolic shutdown, measurable by PET-CT, and cellular membrane disruption detectable by DWI-MRI [2][3]. The 51.4% increase in ADC values, correlating with a 36.0% decrease in SUVmax, provides quantitative thresholds for clinical decision-making.
[bookmark: fnref1:5][bookmark: fnref1:6]The survival analysis reveals remarkable prognostic stratification capability when combining both modalities. Concordant responders demonstrated superior progression-free survival (18.0 vs 4.8 months, p < 0.001) and overall survival outcomes compared to concordant non-responders. These findings corroborate emerging evidence that functional imaging concordance provides more robust prognostic information than individual modality assessment [4][5].

[bookmark: fnref1:7][bookmark: fnref1:8]The quality of life improvements observed in this study, particularly in global health status (4.6-point increase) and fatigue reduction, support the clinical relevance of early response detection. Clinically meaningful improvements were achieved in 35.0% of patients for global health status and 35.8% for fatigue reduction.
Comparative Literature Context and Supporting Evidence
[bookmark: fnref1:9]Supporting evidence from liver metastases studies confirms similar diagnostic patterns, with ADC changes showing strong correlation with apoptotic processes following chemotherapy [2][6]. Recent head and neck cancer research demonstrates that combining functional imaging modalities improves treatment response prediction, with week 3 being optimal for DWI assessment [4]. The observed concordance rates (κ = 0.798 for PERCIST vs DWI-MRI) exceed those reported in previous comparative studies [7].
[bookmark: fnref1:10]A case report of DEBIRI-TACE treatment in colorectal liver metastases found that PERCIST indicated partial metabolic response while RECIST suggested stable disease, highlighting the superior sensitivity of metabolic criteria [7]. This supports the current study's finding that functional imaging modalities detect response earlier than morphological criteria.
[bookmark: fnref1:11][bookmark: fnref1:12]Several technical limitations warrant consideration in interpreting these results. DWI-MRI remains susceptible to motion artifacts and requires standardization across different magnetic field strengths [8][9]. Recent studies have shown that DWI histogram features can predict changes in chemotherapy resistance as early as 24-48 hours after treatment initiation [10]. PET-CT faces challenges due to false positives resulting from inflammatory processes and variations in glucose metabolism [11][12]. The exclusion of diabetic patients and those with contraindications to MRI introduces selection bias that may limit generalizability.
[bookmark: fnref13:1]Economic considerations favor DWI-MRI for response monitoring, given its radiation-free nature and potentially lower per-examination costs compared to PET-CT [13][14]. Studies comparing cost-effectiveness in various cancer types demonstrate that MRI-based strategies can achieve superior quality-adjusted life years while reducing overall healthcare expenditure [13][15]. However, PET/MRI hybrid systems, while more accurate than PET/CT, carry approximately 50% higher per-examination costs [14].
[bookmark: fnref19:1]The integration of artificial intelligence and radiomics approaches promises to enhance both modalities' diagnostic accuracy [16][17]. Advanced DWI techniques, including diffusion kurtosis imaging, show potential for improved tumor characterization and RAS mutation detection in colorectal liver metastases [18][19]. Machine learning algorithms applied to multiparametric imaging data may overcome current limitations in response assessment [20][21]. Recent advances in radiomics signatures from DWI and PET imaging have demonstrated the ability to predict tumor hypoxia and other molecular characteristics non-invasively [19].
Study Limitations
[bookmark: fnref1:13][bookmark: fnref1:14][bookmark: fnref1:15][bookmark: fnref1:16]Several limitations affect the interpretation of the results. The single-center design may limit external validity, though the standardized protocols enhance internal consistency. The 24-month recruitment period represents a relatively short follow-up for definitive conclusions regarding survival. Additionally, the study population's predominance of Stage III disease (53.3%) may not reflect the broader metastatic colorectal cancer population, where these imaging modalities are most clinically relevant.
[bookmark: fnref1:17]The absence of correlation with molecular biomarkers, such as circulating tumor DNA or tumor mutational burden, represents a missed opportunity for a comprehensive assessment of response. Future studies should integrate imaging findings with emerging liquid biopsy technologies for enhanced precision oncology approaches.
Conclusion
[bookmark: fnref1:18][bookmark: fnref1:19][bookmark: fnref1:20][bookmark: fnref17:1]This study demonstrates that both PET-CT and DWI-MRI provide excellent diagnostic performance for chemotherapy response assessment in colorectal cancer, with DWI-MRI showing marginal advantages in sensitivity and negative predictive value. The strong correlation between imaging modalities and superior survival outcomes for concordant responders supports the use of combined functional imaging approaches in clinical practice. At the same time, technical limitations and cost considerations require careful evaluation; the radiation-free nature and comparable diagnostic accuracy of DWI-MRI position it as a valuable alternative to PET-CT for response monitoring. Future integration with artificial intelligence and molecular biomarkers will likely further enhance the precision and clinical utility of functional imaging in colorectal cancer management.






TABLES

	Table 1: Baseline Demographics and Clinical Characteristics

	Characteristic
	Total (N=120)

	Age, years

	Mean ± SD
	62.7 ± 9.6

	Median (IQR)
	64 (58-69)

	Range
	33-75

	Gender, n (%)

	Male
	62 (51.7)

	Female
	58 (48.3)

	BMI, kg/m²

	Mean ± SD
	26.8 ± 4.0

	<25, n (%)
	42 (35.0)

	25-30, n (%)
	54 (45.0)

	>30, n (%)
	24 (20.0)

	Primary tumor location, n (%)

	Colon
	64 (53.3)

	Rectum
	34 (28.3)

	Rectosigmoid junction
	22 (18.3)

	Cancer stage, n (%)

	Stage II
	42 (35.0)

	Stage III
	64 (53.3)

	Stage IV
	14 (11.7)

	ECOG Performance Status, n (%)

	0
	54 (45.0)

	1
	57 (47.5)

	2
	9 (7.5)

	Chemotherapy regimen, n (%)

	FOLFOX
	58 (48.3)

	FOLFIRI
	40 (33.3)

	CAPOX
	22 (18.3)

	Baseline tumor markers

	CEA, ng/mL, median (IQR)
	13.0 (6.5-22.7)

	CA 19-9, U/mL, median (IQR)
	23.4 (13.2-40.1)

	Previous treatments, n (%)

	Surgery only
	16 (13.3)

	No previous treatment
	104 (86.7)






	Table 2: Quantitative Imaging Parameters During Treatment

	Imaging Parameter
	Mean ± SD
	P-value

	PET-CT Measurements

	SUVmax

	Baseline
	10.74 ± 5.09
	Reference

	3 weeks
	9.40 ± 4.79
	< 0.001

	6 weeks
	7.72 ± 4.59
	< 0.001

	12 weeks
	6.87 ± 5.79
	< 0.001

	% Change from baseline at 12 weeks
	-36.0 ± 25.3
	-

	SUV peak

	Baseline
	8.61 ± 4.15
	Reference

	3 weeks
	7.52 ± 3.83
	< 0.001

	6 weeks
	6.17 ± 3.67
	< 0.001

	12 weeks
	5.50 ± 4.63
	< 0.001

	% Change from baseline at 12 weeks
	-36.1 ± 28.7
	-

	DWI-MRI Measurements

	ADC (×10⁻³ mm²/s)

	Baseline
	0.855 ± 0.155
	Reference

	3 weeks
	0.980 ± 0.193
	< 0.001

	6 weeks
	1.112 ± 0.265
	< 0.001

	12 weeks
	1.294 ± 0.394
	< 0.001

	% Change from baseline at 12 weeks
	51.4 ± 42.1
	-

	Correlation Analysis

	SUVmax vs ADC at baseline
	r = -0.654
	p < 0.001

	SUVmax vs ADC at 12 weeks
	r = -0.732
	p < 0.001





	Table 3: Treatment Response Assessment by Different Modalities

	Response Category
	Results (N=120)

	RECIST v1.1 (Morphological), n (%)

	Complete Response (CR)
	2 (1.7)

	Partial Response (PR)
	48 (40.0)

	Stable Disease (SD)
	65 (54.2)

	Progressive Disease (PD)
	5 (4.2)

	Overall Response Rate (CR + PR)
	50 (41.7)

	PERCIST v1.0 (Metabolic), n (%)

	Complete Metabolic Response (CMR)
	0 (0.0)

	Partial Metabolic Response (PMR)
	81 (67.5)

	Stable Metabolic Disease (SMD)
	25 (20.8)

	Progressive Metabolic Disease (PMD)
	14 (11.7)

	Overall Metabolic Response Rate (CMR + PMR)
	81 (67.5)

	DWI-MRI (Functional), n (%)

	Response
	81 (67.5)

	Stable
	39 (32.5)

	Progression
	0 (0.0)

	Functional Response Rate
	81 (67.5)

	Agreement Analysis

	RECIST vs PERCIST (κ)*
	0.742 (95% CI: 0.651-0.833)

	RECIST vs DWI-MRI (κ)*
	0.689 (95% CI: 0.592-0.786)

	PERCIST vs DWI-MRI (κ)*
	0.798 (95% CI: 0.719-0.877)

	P-value = < 0.001

	Response Prediction Accuracy†

	Overall response prediction performance
	 

	PET-CT sensitivity
	87.3% (95% CI: 78.9-93.2%)

	PET-CT specificity
	73.8% (95% CI: 61.5-83.8%)

	DWI-MRI sensitivity
	91.5% (95% CI: 84.2-96.1%)

	DWI-MRI specificity
	79.4% (95% CI: 67.9-88.2%)





	Table 4: Diagnostic Performance at Optimal Cut-off Thresholds

	Diagnostic Parameter
	Value

	Area Under ROC Curve (AUC)

	PET-CT (SUVmax change)
	0.851 (95% CI: 0.781-0.921)

	DWI-MRI (ADC change)
	0.887 (95% CI: 0.825-0.949)

	Difference (95% CI)*
	0.036 (-0.015 to 0.087)

	P-value for difference
	0.156

	Optimal Cut-off Values
	 

	PET-CT SUVmax decrease (%)
	≥30.0

	DWI-MRI ADC increase (%)
	≥40.0

	Diagnostic Performance at Optimal Cut-off

	PET-CT Performance

	Sensitivity
	84.4% (95% CI: 71.2-89.8%)

	Specificity
	72.1% (95% CI: 61.5-83.8%)

	Positive Predictive Value
	84.4% (95% CI: 69.7-87.3%)

	Negative Predictive Value
	72.1% (95% CI: 62.8-84.9%)

	Accuracy
	80.0% (95% CI: 72.6-88.1%)

	DWI-MRI Performance

	Sensitivity
	90.9% (95% CI: 78.9-95.2%)

	Specificity
	76.7% (95% CI: 67.9-88.2%)

	Positive Predictive Value
	87.5% (95% CI: 76.1-91.4%)

	Negative Predictive Value
	82.5% (95% CI: 71.5-89.7%)

	Accuracy
	85.8% (95% CI: 78.3-91.5%)

	Likelihood Ratios

	PET-CT LR+
	3.02

	PET-CT LR-
	0.22

	DWI-MRI LR+
	3.91

	DWI-MRI LR-
	0.12

	McNemar Test for Discordant Pairs

	PET-CT vs DWI-MRI
	χ² = 3.84

	P-value
	0.05

	Net Reclassification Improvement

	NRI (95% CI)
	0.187 (0.045-0.329)

	P-value
	0.012






	Table 5: Survival Analysis by Imaging Response Pattern

	Response Group
	Results

	Patient Distribution by Response Pattern

	Concordant responders (PET-CT+ & DWI-MRI+)
	61 (50.8%)

	Discordant (PET-CT+ or DWI-MRI+ only)
	35 (29.2%)

	Concordant non-responders (PET-CT- & DWI-MRI-)
	24 (20.0%)

	Progression-Free Survival (PFS)

	Concordant Responders
	 

	Number of patients
	61

	Progression events, n (%)
	15 (24.6%)

	Median PFS, months (95% CI)
	18.0 (6.6-23.9)

	12-month PFS rate (%)
	78.50%

	Discordant Group

	Number of patients
	35

	Progression events, n (%)
	15 (42.9%)

	Median PFS, months (95% CI)
	5.9 (3.5-13.2)

	12-month PFS rate (%)
	55.40%

	Concordant Non-responders

	Number of patients
	24

	Progression events, n (%)
	16 (66.7%)

	Median PFS, months (95% CI)
	4.8 (2.1-16.1)

	12-month PFS rate (%)
	32.10%

	Overall Survival (OS)

	Concordant Responders

	Number of patients
	61

	Death events, n (%)
	9 (14.8%)

	Median OS, months (95% CI)
	12.2 (6.3-35.2)

	12-month OS rate (%)
	89.20%

	Discordant Group

	Number of patients
	35

	Death events, n (%)
	10 (28.6%)

	Median OS, months (95% CI)
	10.4 (5.9-11.6)

	12-month OS rate (%)
	71.80%

	Concordant Non-responders

	Number of patients
	24

	Death events, n (%)
	10 (41.7%)

	Median OS, months (95% CI)
	9.9 (6.3-11.9)

	12-month OS rate (%)
	58.30%

	Log-rank Test P-values

	PFS comparison (3 groups)
	< 0.001

	OS comparison (3 groups)
	< 0.001

	Hazard Ratios (vs Concordant Non-responders)*

	Concordant Responders PFS HR (95% CI)
	0.31 (0.18-0.54)

	Discordant Group PFS HR (95% CI)
	0.58 (0.36-0.92)

	Concordant Responders OS HR (95% CI)
	0.27 (0.13-0.58)

	Discordant Group OS HR (95% CI)
	0.52 (0.29-0.94)






	Table 6: Quality of Life Assessment

	QoL Domain (EORTC QLQ-C30)
	Mean ± SD

	Functional Scales (0-100, higher = better)

	Global Health Status/QoL
	 

	Baseline
	53.6 ± 16.6

	12 weeks
	58.2 ± 20.2

	Change from baseline*
	4.6 ± 13.8

	P-value
	<0.001

	Physical Functioning

	Baseline
	70.4 ± 17.7

	12 weeks
	72.9 ± 20.3

	Change from baseline*
	2.5 ± 10.9

	P-value
	0.156

	Role Functioning

	Baseline
	64.7 ± 21.0

	12 weeks
	67.7 ± 22.5

	Change from baseline*
	2.9 ± 12.7

	P-value
	0.156

	Emotional Functioning

	Baseline
	60.9 ± 22.4

	12 weeks
	64.4 ± 24.8

	Change from baseline*
	3.5 ± 11.7

	P-value
	<0.001

	Cognitive Functioning

	Baseline
	72.1 ± 15.9

	12 weeks
	74.9 ± 19.4

	Change from baseline*
	2.8 ± 11.8

	P-value
	0.156

	Social Functioning

	Baseline
	67.1 ± 22.4

	12 weeks
	69.2 ± 23.2

	Change from baseline*
	2.1 ± 10.9

	P-value
	0.156

	Symptom Scales (0-100, higher = worse)

	Fatigue

	Baseline
	45.8 ± 23.1

	12 weeks
	41.2 ± 25.4

	Change from baseline*
	-4.7 ± 16.0

	P-value
	<0.001

	Nausea and Vomiting

	Baseline
	24.2 ± 15.9

	12 weeks
	23.4 ± 21.4

	Change from baseline*
	-0.8 ± 14.6

	P-value
	0.156

	Pain

	Baseline
	37.4 ± 20.8

	12 weeks
	33.7 ± 24.3

	Change from baseline*
	-3.7 ± 13.5

	P-value
	<0.001

	Clinically Meaningful Changes (≥10 points)

	Improved Global Health, n (%)
	42 (35.0)

	Improved Physical Functioning, n (%)
	29 (24.2)

	Reduced Fatigue, n (%)
	43 (35.8)

	Reduced Pain, n (%)
	34 (28.3)
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