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Related Work

Past Dataset (VQA-RAD) E5
g g
- ﬁ Open-End Question & Answer: Closed-End Question & Answer: 5
H what is at the base of the right lung? / is the heart bor‘der‘ normal? 2
o nodules g
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Past Dataset:
2D Images & Open-End & Closed-End (Single-Temporal)

O end et e \ W e aaaui | Our Dataset:
Solid nodule 5 from hisfont'y and C_T. VYhaT does the CT §how for lung )
[Closed-End i A bt ] 0V )77 77/ 3D Images & Open-End & Closed-End (Muti-Temporal)
Does this CT image show cardiomegaly? = |Refractory Lesion (Persistent or recurrent, now present)
No
: Dataset Tasks Temporal 3D Quality
Dataset Modality Scale Covered Reasoning Support Check
VQA-RAD[11] 2D (X-ray, CT) oL images Mlodality, anatomy, X X Dual Annotation
Y 3,515 QA abnormalities
SLAKE [13] 2D 6112012‘233;3 Function, anatomy X X :
PathVQA [14] 2D (Pathology) 4’392939‘;“8‘5;3 Histopathology X X Manual Validation
‘ Classification, i
VQA-Med [12] 2D ~5K images description X X Manual Validation
Slice finding,
M3D-VQA [16] 3D (CT) 120K QA spatial reasoning, X v -
diagnosis
16,188 images, : g
Detection, quantification, LLM Score + Human
SR A Oar) SD(ET) e diagnosis, progression v v Validation + Consistency Check

across 6 tasks

[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 1
Anomaly
Detection

Task 2

Image

Observation

Task 4

Existence
Detection

Task 5

Static
Temporal
Diagnosis

—+ Open-End Tasks

Disease Abnormality Abnormality Abnormality
Diagnosis Type Feature Position
i Task 3
Ana'romlc_al s Size Measurement Thickness Measurement
Observation 2
Medical

Pathological

Observation ol

Diameter Measurement

B® Closed-End Tasks
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Task Definition

« Task 1: Anomaly Detection
* Task 2: Image Observation

» Task 3: Medical Computation

edical rterial Wa 3 ericardia Conchary ; - ade- ;
AA a‘:’eri a'l 2 aTcifi cla\:'\i/o: Cardiomegaly PEf T signl écl‘"lf;fri);c\a/;lrl‘ Hiatal Hernia Lm\g:t:y Emphysema Atelectasis . .
Pulmonary Pleural e Peribronchial Bronchiec- Interlobular * TaSk 4: EXIStence Dete Ctlon
Lung Nodule Lung Opacity Fibrotic EFfusion Attenuation Thickening Consolidation o S_epfa_l
Sequela Pattern Thickening . . .
» Task 5: Static Temporal Diagnosis
Task 6
2 3 4 15 17 . . . .
without  ALA_A 4 . Longitudinal « Task 6: Longitudinal Temporal Diagnosis
Temporal Sequence Temporal Sequence TemPOT‘GI
Different Number of Stages [0.1..1 Diagnosis
Source Category ‘ Task 1 Task2 Task3 Task4 Task5 Task6é Overall
Images 1,858 980 656 1,304 169 169 2,662
3D-RAD-Bench Patients 1,008 651 331 1,304 169 169 1,304
Q-A Pairs | 2,666 1,024 1,002 23,472 2,873 2,873 33,910
Images 5,670 2,045 1,148 5,565 774 774 13,526
3D-RAD-T (Train)  Patients 4,443 1,697 587 5,565 774 774 9,951
Q-A Pairs | 6,055 2,081 1,573 100,170 13,158 13,158 136,195

[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 Images Findings_EN: : -

: . ...The aortic arch calibrationis 30 mm, slightly wider than normal. Anoma};?sbkel»}ecﬁon 13-2?‘3;;2:222
' ' Pericardial thickening is observed.Thoracic esophageal calibration was
normal and no significant tumoral wall thickening was detected. In the = »
case, there is a lymph node of approximately 24x16 mm on the right in Image Observation iy
the central cervical central group. In the old review it is 18x12 mm... '

: . Task 3: Train: 1,573
Impregswn;_EN_- ) Medical Computation Bench: 1,002
There is thickening of the pleura at posterobasal levels in both lungs,

a slight smear-like pleural effusion on the right and fibroatelectatic
density increases are observed... Task 4: Train: 100,170
nstty n Existence Detection Bench: 23,472

Multi-Stage Labels (18) :

.. Emphysema,Atelectasis,Lung nodule Pulmonary fibrotic sequela, ... —_ Task 5|:D_ ' grair;;llg,;gg
First:0,0,0,10,0,100,100,0,0,000,0 atic Temporal Diagnosis ~ Bench: 2,
Second:0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0

Third:0,0,1,1,0,0,10,0,0,0,1,1,0,0,0,0,0 _ Taské:  Train: 13,158
Fourth:0,1,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0 Longitudinal Temporal Diagnosis = Bench: 2,873

» 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 %y*ggmw@ i f
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3D Images Findings_EN: ,
=y . S " R Taskl: Train: 6,055
P ...The aortic arch calibrationis 30 mm, slightly wider than normal. Anomal; f)mcﬁon 3321;2'666

Pericardial thickening is observed.Thoracic esophageal calibration was

normal and no significant tumoral wall thickening was detected. In the g——" i
case, there is a lymph node of approximately 24x16 mm on the right in Image Observation iy
the central cervical central group. In the old review it is 18x12 mm... '

o . Task 3: Train: 1,573
Impressions_EN: . Medical Computation Bench: 1,002
There is thickening of the pleura at posterobasal levels in both lungs,

a slight smear-like pleural effusion on the right and fibroatelectatic
itvi Task 4: Train: 100,170
ity i y
dens Ty ncreases are observed Existence Detection Bench: 23,472

Multi-Stage Labels (18) :
... Emphysema,Atelectasis,Lung nodule Pulmonary fibrotic sequela, ... Task 5: Train: 13,158

First:0,00,10,0,1,0,0,1,0,0,0,0,0,0,0,0 Static Temporal Diagnosis Bench: 2,873
Second:0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0

Third:0,0,1,1,0,0,10,0,0,0,110,0,0,0,0 Task 6: Train: 13,158
Fourth:0,1,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0 Longitudinal Temporal Diagnosis = Bench: 2,873

Taskl: Anomaly Detection
QCheck Question: Where is the atelectasis located?
Answer: Left lung upper lobe.

Selecf i Task2: Image Observation “‘
Construct o | Dumensnons = * ‘ Question: Where is the cardiac pacemaker catheter terminating?
| 1 UU Answer Right ven‘rmcle ]

3D Image

Task 1 & 2

Report:

The size of the thyroid
gland...Hypodense nodules
with a diameter of 17 mm
were observed in the lower
pole of the larger right lobe...

Labels:

Medical material, Arterial wall
calcification,...,Consolidation,...
00,05

Clinic Report Text

[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



Task 3 Construction Pipeline

3D Image

Report:

The size of the thyroid
gland...Hypodense nodules
with a diameter of 17 mm
were observed in the lower

pole of the larger right lobe... — |

Labels:

Medical material,Arterial wall
calcification,...,Consolidation,...
(0)00) (0]

Clinic Report Text

3D Images

Findings_EN:

...The aortic arch calibration is 30 mm, slightly wider than normal.
Pericardial thickening is observed.Thoracic esophageal calibration was
normal and no significant tumoral wall thickening was detected. In the
case, there is a lymph node of approximately 24x16 mm on the right in
the central cervical central group. In the old review it is 18x12 mm...

Impressions_EN:

There is thickening of the pleura at posterobasal levels in both lungs,
a slight smear-like pleural effusion on the right and fibroatelectatic
density increases are observed...

Multi-Stage Labels (18) :

... Emphysema,Atelectasis,Lung nodule Pulmonary fibrotic sequela, ...
First:0,0,0,10,0,1,0,0,1,0,000,0,0,0,0
Second:0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
Third:0,0,1,1,0,0,1,0,0,0,0,1,1,0,0,0,0,0
Fourth:0,1,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0

¢ Check
Selec‘l’

: Five ]
.Dlmensmns- > *I]u

\

.
i,

" {g——p ———D
s (7
|
|
™ Fliter = Consfrucf R
G (§) e
| = Sentences QA Pairs

Taskl:
Anomaly Detection

Task2:
Image Observation

Task 3:
Medical Computation

Task 4:
Existence Detection

Task 5:
Static Temporal Diagnosis

Task 6:
Longitudinal Temporal Diagnosis

.o%. \‘
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Train: 6,055
Bench:2,666

Train: 2,081
Bench:1,024

Train: 1,573
Bench: 1,002

Train: 100,170
Bench: 23,472

Train: 13,158
Bench: 2,873

Train: 13,158
Bench: 2,873

Task3: Medical Computation

_,| Question: What is the diameter of the hypodense nodules in the

lower pole of the larger right lobe?
Answer: 17 mm

[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



Task 4&5&6 Construction Pipeline

3D Ima

PE—

3D Image

Report:

The size of the thyroid
gland...Hypodense nodules
with a diameter of 17 mm
were observed in the lower
pole of the larger right lobe...

Labels:

Medical material Arterial wall
calcification,...,Consolidation,...
0,0770%

Clinic Report Text

[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

ges

Task 4-6

Findings_EN:

...The aortic arch calibration is 30 mm, slightly wider than normal.
Pericardial thickening is observed.Thoracic esophageal calibration was
normal and no significant tumoral wall thickening was detected. In the
case, there is a lymph node of approximately 24x16 mm on the right in
the central cervical central group. In the old review it is 18x12 mm...

Impressions_EN:

There is thickening of the pleura at posterobasal levels in both lungs,
a slight smear-like pleural effusion on the right and fibroatelectatic
density increases are observed...

Multi-Stage Labels (18) :

... Emphysema,Atelectasis,Lung nodule Pulmonary fibrotic sequela, ...
First:0,0,0,10,0,1,0,0,1,0,000,0,0,0,0
Second:0,1,1,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0
Third:0,0,1,1,0,0,1,0,0,0,0,1,1,0,0,0,0,0
Fourth:0,1,0,1,0,0,1,0,0,0,1,1,1,0,0,0,0,0

Prompts  (spyfiey “APects Construct .
ﬁ*Tempoml Labels) >
| ~ Task 6 QA Pairs

Taskl:
Anomaly Detection

Task2:
Image Observation

Task 3:
Medical Computation

Task 4:
Existence Detection

Task 5:
Static Temporal Diagnosis

Task 6:
Longitudinal Temporal Diagnosis

;e :?.é;'\.‘"
9,. NEURAL INFORMATION
';:fo . PROCESSING SYSTEMS
NG

Train: 6,055
Bench:2,666

Train: 2,081
Bench:1,024

Train: 1,573
Bench: 1,002

Train: 100,170
Bench: 23,472

Train: 13,158
Bench: 2,873

Train: 13,158
Bench: 2,873

Task4: Existence Detection

—_— Question: Does the CT scan exhibit consolidation? <Choices_list>

Answer: B. No

- Task5: Static Temporal Diagnosis
., Question: Considering the CT scan, what is your assessment

of the cardiomegaly? <Choices_list>
Answer: D. No Abnormality (Always absent)

Task 6: Longitudinal Temporal Diagnosis
Question: In past, cardiomegaly was: [0, 0, 0, 0]. (Note: O

indicates absence, and 1 indicates presence.) Sequence trend plus

current CT defines status. Given its sequence history, what is
cardiomegaly in the current CT? <Choices_list>
Answer: D. No Abnormality (Always absent)

Ak |

ZHEJIANG UNIVERSITY

10



Construction Pipeline

Meta Dataset

3D Image

Report:

The size of the thyroid
gland...Hypodense nodules
with a diameter of 17 mm
were observed in the lower
pole of the larger right lobe...

Labels:
Medical material,Arterial wall

calcification,...,Consolidation,...

00,0

Clinic Report Text

[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

Task 3 Task 1 & 2

Task 4-6

Construct

—

©

Fliter
T
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Taskl: Anomaly Detection
Question: Where is the atelectasis located?
Answer: Left lung upper lobe.

—

53'“* Task2: Image Observation

'+ Five
I Question: Where is the cardiac pacemaker catheter terminating?
* R
- '\_Din_\e_nSI?rls_l [ uu T Answer: Right ventricle.
I’ S ——
© N Task3: Medical Computation
QA Pairs f'/ L, Question: What is the diameter of the hypodense nodules in the
= lower pole of the larger right lobe?
Answer: 17 mm
- Task4: Existence Detection \
= Consinuct Quesﬂon Does the CT scan exhibit consolidation? <Choices_list>

S Answer: B. No

- Task5: Static Temporal Diagnosis “
.+ Question: Considering the CT scan, what is your assessment
of the cardiomegaly? <Choices_list>
Answer: D. No Abnormality (Always absent)

Sentences QA Pairs

+Aspects Construct Select Task 6: Longitudinal Temporal Diagnosis

_‘A’, Question: In past, cardiomegaly was: [0, O, 0, O]. (Note: O
indicates absence, and 1 indicates presence.) Sequence trend plus
current CT defines status. Given its sequence history, what is
cardiomegaly in the current CT? <Choices_list>

Answer: D. No Abnormality (Always absent)

{(+Temporal Labels

)
Task 6 } QA Pairs

Overview of Dataset Construction Pipeline

11
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* Prompt Example

e ——————— « Consistency Check
1
i Task 1-2 Pl"ompfs : Average - Model Consistency
I— —————————————————————————————————— o
system_text: UL Topl00Overlap - 0.460 0.393 0.410 0.297 0.8

You are a medical Al visual assistant that can analyze a single CT image. You receive the medical diagnosis report. The
report describes multiple abnormal lesions in the image. NDCE@100 0.978 - 0.6 3

The task is to...These questions come from the following 6 aspects: coa B

1). Anatomical observation (based on Findings) 2). Pathological observation (based on Findings) 3). Abnormality type 2 R -
(based on Findings) 4). Abnormality feature (based on Findings) 5). Abnormality position (based on Findings) 6). 2 - 0.2 E
Abnormality or normality diagnosis (based on Impressions)"" E

Kendall - 0.526 0.531 0.560 -00 8
PROMPT =""" -0.2
Clinical text: { Findings: <Findings> Impressions: <Impressions>} wae R 0.463 0.444 0.464
Please generate a set of exactly 6 clinical image-based question-answer pairs, strictly following these constraints: ... -0.4
Desired format: ...""" GPT-4o-mini Deepseek-r! Llama3.3-70b  Llama3-8b
Model
* C h eCk P rom pt Average - Model Ranking Lo
Check Top1000verlap .

system_text=""" NDCE@100 -

You are a medical expert specializing in radiology, particularly in chest CT imaging. Your task is to score the following -2.0 _
radiology question and answer pairs based on specific criteria...""" o 3
PROMPT =""" *é Spearman -2.5 é

Please score the following radiology visual question and answer pair, using the 5 dimensions below. Each should be scored ki
from 1 (very poor) to 5 (excellent). Be strict, specific, and consistent in your evaluation. Kendall -3.0

Question: {question} Answer: {answer}

Scoring Dimensions: 3.5

1. Visual Verifiability: Can this question be answered just by looking at the image, without requiring medical knowledge, MAE
inference, or external context? Does the answer also rely on the image for validation? ... - 4.0

| 1
GPT-40-mini  Deepseek-rl Llama3.3-70b  Llama3-8b

2. Specificity & Clarity: Is the question precise and unambiguous? Is the answer also specific and clear, without ambiguity?... Model
e

3. Answer Appropriateness: Is the answer correct, medically appropriate, specific, and directly relevant to the question? Does ° H H

it match the expected format/type? ... H uman Val I d atl on
4. O-A Alignment: Does the answer format/type match the question format/type? Is the answer logically aligned with the type . ) .

of information requested in the question? .. The overall agreement rate is 91.17% (547/600), which rises
5. Linguistic Quality: Are both the question and the answer grammatically correct, fluent, and easy to understand? Are there

any issues with language clarity in either the question or the answer? ...

Faatnls osponis fomoata i 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 12
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Overview of 3D-RAD 4 s i 7 f

QYU ZHEJIANG UNIVERSITY
L] L] [
3D-RAD Organ Distribution Word Frequencies
20000 -
17500 1
| ron 1al
15000
Trachea
& 12500
<
i )
TherId / Lung "
.ﬂ @
Pericardial \ Heart 75001
Esophagus 5000
Sternum phagus
2500 -
Adrenal Gland
Liver
0 T T T T T T T T T T
i lung pleural  peribronchial pulmonary interlobular  hiatal emphysema cardiomegaly nodule  pericardial
Kidney oular - hiata
Gallbladder g e
- change, N HE ™ density st N/ R B~ e poens T o 'd;"*,;f'“?'ed lsibie 1'Ifindingssigns g h'°k§"!"9CG|CIfICGTl0n °"S”V5d is B"&;"e"d e sncepresence
QY‘OU“dIOCGTe typ ml,n;; o = exbearial 4§ herniahote “?} eII ﬁsv‘sgg .'ég g ConSderng d absence effusionearlier
‘é Ies'd"ﬁ’u condmonpar‘enchymu ﬂﬂﬂﬂﬂﬂﬂ 9 ng g _E GICI 'CGTLQM” ‘gg‘g Q'S %’p‘“m ,a§§!|fy *-; ? Nt
*_g 5 3})""&)‘“ b e lpleural“m‘“gffu5|0n+ ol df lymphe node anterior’ ES i?i 5 dEnonsfr‘aTe fi: %g & iy ,Ilgb;tr pHSTGTus valuati n%lnd;ngs C "'uw;m
H left 5 gg: gmkemng consolgmqyg(jlgn densities H;m.:i : 9 T 2 Ererrn St 5 ‘rhlckemng "Eirﬁfdgmg - Cﬁ?eﬁw@n 1_
ffus:on‘,,a%i' segmenty ap° B = 7, usmnl h calcific” 2 fElUng 9 dETec*ed 'cafegornze According T
''''' densmesgw!f‘ du e§ !mungiﬁfﬂ t ung Gr'eawue upper IOb PF%Senceappu!ema “""“fmew jest Wall lung s effusmn Sl

................................

Task 1 Task 2 Task 3 Task 4 Task 5

[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 14
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Task Metric M3D (Llama2-7B) M3D-RAD (Llama2-7B) | M3D (Phi3-4B) M3D-RAD (Phi3-4B)

BLEU 9.10 25.25+16.15 15.06 33.28+18.22

Anomaly Detection Rouge 18.64 33.76+15.12 23.19 42.45+19.26

BERTScore 86.07 89.16+3.09 87.11 90.72+3.61

BLEU 10.69 31.28 +20.59 16:31 39.66+23.35

Image Observation Rouge 20.82 39.12 +18.30 23.19 50.52+27.33

BERTScore 86.61 90.00 +3.39 86.92 92.19+5.27

BLEU 15.95 30.54+14.59 255 33.52+30.97

Medical Computation Rouge 23.24 36.06+12.82 5.63 36.46+30.83

BERTScore 91.50 94.65+3.15 85.74 94.86+9.12

Existence Detection Accuracy 18.00 81.09+63.09 40.25 82.43+42.18

Static Temporal Diagnosis Accuracy 25.47 51.20+25.73 25.40 49.30+23.90

Longitudinal Temporal Diagnosis | Accuracy 24.17 74.78+50.61 24.31 74.77+50.46

* 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 16
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Task Metric RadFM Ma3D (Llama2-7B) M3D (Phi3-4B) OmniV (Qwen2.5-1.5B)

BLEU 11.00 9.10 15.06 13.47
Anomaly Detection Rouge 17.62 18.64 23.19 25.72
BERTScore | 86.76 86.07 87.11 88.21
BLEU 13.48 10.69 16.31 16.42
Image Observation Rouge 19.14 20.82 23.19 26.69
BERTScore | 87.16 86.61 86.92 88.29
BLEU 3.34 15.95 2.55 2.52
Medical Computation Rouge 6.62 23.24 5.63 7.88
BERTScore | 86.85 91.50 85.74 85.66
Existence Detection Accuracy 29.20 18.00 40.25 28.66
Static Temporal Diagnosis Accuracy 44.11 25.47 25.40 22.96
Longitudinal Temporal Diagnosis | Accuracy 42.99 24.17 2431 24.23

» 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.

17

[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



Varylng Training Set Sizes

Model BLEU-1 across Task Groups

TASK 1: Anomaly Detection TASK 2: Image Observation

53%
52%

33%

BLEU-1 (%)

Model Finetuned-M3D-Phi-4B (Task 5)
- 0%

::f% 4
- 100%

TASK 3: Medical Computation

90

NEURAL INFORMATION
’f PROCESSING SYSTEMS
NQ

Finetuned-M3D-Phi-4B (Task 6)

AR |

ZHEJIANG UNIVERSITY
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Model Accuracy across Task Groups
Model
100% TASK 4: Existence Detection —i0%
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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

Task5: Static Temporal Diagnosis

Question: According to the CT scan, what is the current status of hiatal hernia?
Answer: B, Resolved Lesion (Previously present or recurrent, now absent)

X

XFme—Tuned: D. Ne Abnormality (Always absent)

ﬂ Taské6: Longitudinal Temporal Diagnosis

| Question: Past sequences of hiatal hernia: [1,0,1, 1,0, 0, 1]. (Note: O indicates
— | absence, and 1 indicates presence.) Lesion judged by sequences and scan. From
prior sequences to now, what is the CT-based status of hiatal hernia?
‘ Answer: B, Resolved Lesion (Previously present or recurrent, now absent)

E | Fine-tuned: B, Resolved Lesion (Previously present or recurrent, now absent) /
SRRSO Te L g S—— S S

|

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

Task5: Static Temporal Diagnosis

Question: In light of the current CT imaging, how should we classify the
pulmonary fibrotic sequela?
Answer: B, Resolved Lesion (Previously present or recurrent, now absent)

X

XFme—‘runed: D. No Abnormality (Always absent)

2

Taské: Longitudinal Temporal Diagnosis |

‘ Question: Previous pulmonary fibrotic sequela states: [1,1,1,1, 1, 0]. (Note: 0 }
indicates absence, and 1 indicates presence.) Sequence evolution and CT define |
outcome. What does the current CT show about pulmonary fibrotic sequela !

based on earlier sequences?
Answer: B, Resolved Lesion (Previously present or recurrent, now absent)

|
bt T Fine-tuned: B, Resolved Lesion (Previously present or recurrent, now absent) |

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

[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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Task5: Static Temporal Diagnosis

Question: Considering the CT scan, what is your assessment of the cardiomegaly?
Answer: D. No Abnormality (Always absent)

X

Fine-tuned: D. No Abnormality (Always absent)

| Taské: Longitudinal Temporal Diagnosis |
| Question: Before now, cardiomegaly showed [0, 0,0, 0, 0, 0]. (Note: O indicates ;
absence, and 1 indicates presence.) Classification uses sequences and current

image. From sequence history to now, what best describes cardiomegaly? i
| Answer: D. No Abnormality (Always absent) “

X

\

-

1C

Fine-tuned: D. No Abnormality (Always absent)

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

Task5: Static Temporal Diagnosis

Question: How would you classify the arterial wall calcification observed in the
current CT scan?
Answer: A. Refractory Lesion (Persistent or recurrent, now present)

X

Fine-tuned: A. Refractory Lesion (Persistent or recurrent, now present)

| Taské: Longitudinal Temporal Diagnosis
{ Question: Arterial wall calcification condition history: [1,1,0,1,1, 0, 1], (Note: O
indicates absence, and 1 indicates presence.) Diagnosis combines sequence (
| history and CT, How is arterial wall calcification classified now using past
sequence data?

Answer: A, Refractory Lesion (Persistent or recurrent, now present) \

|

DIDE

\ Fine-tuned: A. Refractory Lesion (Persistent or recurrent, now present) /
it . 4 S

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