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Related Work
Past Dataset:

2D Images & Open-End & Closed-End (Single-Temporal)

Our Dataset:
3D Images & Open-End & Closed-End (Muti-Temporal)

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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3D-RAD Dataset

Task Definition

• Task 1: Anomaly Detection

• Task 2: Image Observation

• Task 3: Medical Computation

• Task 4: Existence Detection

• Task 5: Static Temporal Diagnosis

• Task 6: Longitudinal Temporal Diagnosis

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Meta Data

• 3D-RAD is built upon CT-RATE, a large-scale 3D chest CT dataset paired with radiology reports, licensed 

under CC BY-NC-SA. 

• Source data includes Findings, Impressions, and Labels. Labels include annotations across different stages 

of the same case. Tasks use different parts, as color-coded in the figure.

• We collect 16,188 CT scans from 11,255 patients, strictly separating training and benchmark sets by following 

the original training/validation split.

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Task 1&2 Construction Pipeline

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Task 3 Construction Pipeline

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Task 4&5&6 Construction Pipeline

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Construction Pipeline

Overview of Dataset Construction Pipeline

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Prompts and Check
• Prompt Example

• Check Prompt

• Consistency Check 

• Human Validation
The overall agreement rate is 91.17% (547/600), which rises 

to 96.17% (577/600) after excluding samples with low score.
[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Overview of 3D-RAD

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Finetuned Results

• Fine-tuning consistently improves both small and large M3D-RAD variants across all tasks, demonstrating our dataset's effectiveness.

• For the newly introduced multi-phase Tasks 5 and 6, baseline accuracies were low (~20%) but rose to over 70% after fine-tuning, revealing 

significant gains.

• However, performance still lags behind traditional single-phase tasks, indicating that temporal cues help but don’t fully bridge the reasoning gap.

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Zero-Shot Results

• On standard single-temporal tasks (Task 1, 2, 4), M3D-4B and OmniV showed the best performance.

• M3D-7B outperformed others on Task 3, suggesting stronger numerical reasoning abilities.

• For our newly proposed multi-temporal tasks, RadFM achieved the highest scores, indicating better generalization to temporally structured QA.

• These results reveal task-specific strengths across models, but none perform consistently well on all clinical tasks.This highlights the need for 

comprehensive benchmarks covering diverse reasoning types, including computation, visualization, and multi-temporal inference.

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Varying Training Set Sizes

We observe a consistent performance gain across all tasks as the training size increases, demonstrating the data efficiency of our benchmark.

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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Failure Case Visualization

Case 1: Both Task 5 and Task 6 failed in zero-shot, and fine-
tuning only improved Task 6.

Case 2: Zero-shot failed on both tasks; fine-tuning 
successfully corrected both.

Case 3: Task 5 failed in both conditions; Task 6 succeeded 
without fine-tuning.

Case 4: Task 5 failed in zero-shot but succeeded after fine-
tuning; Task 6 succeeded in both.

[1] Xiaotang Gai et al. “3D-RAD: A Comprehensive 3D Radiology Med-VQA Dataset with Multi-Temporal Analysis and Diverse Diagnostic Tasks.” arxiv 2506.11147
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