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O Visual grounding is crucial in medical imaging, where understanding the semantic content of clinical text and

accurately localizing the corresponding pathological regions is essential for interpretable and reliable diagnosis.

+
These are my scans taken at two different times. 2]

—

O Real world clinical diagnosis inherently requires sequential

A notable difference has been identified between ‘ (@)
the two scans, located at (62,105),(123,200). itey)
. . . pre- vs. post-treatment images
image analysis (e.g., pre- vs. post- treatment images). ‘ —_ — a
The observed changes indicate a significant improvement in the tumor following i
treatment. We recommend continued monitoring to assess ongoing progress. ‘ ‘

(4]
|

The previous cases illustrate brain tumors. In this case, the patient is also suspected
of having a brain tumor. Could you assist in localizing the suspected lesion?

O However, existing medical visual grounding benchmarks

The predicted brain tumor region for this
patient is located at (182,105),(243,200).

mainly focus on single-image scenarios.

sy; (Predicted region: (102, 204),(211, 232). ‘
| (Incorrect location)

Example 1 Example 2 New patient
. . Benchmark | Size Task Multi-modality Multi-organ Image-Sequence FG  Max Length
O To address this gap, we introduce MedSG-Bench, the first Understanding oriented medica benchimarks

VQA-RAD[33] 3K 11 v v X X 1

SLAKE*[29] 2K 10 v v X v 1

. . * OmniMedVQA [34] 128K 5 v v X X 1

benchmark tailored for Medical Image Sequences Grounding. GMALMMBench@] | 26K 15 v , xov
Medical-Diff-VQA*[31] 70K 7 X X v X 2

MMXU*[@ 3K 3 X X v v 2

Grounding-oriented medical benchmarks

MS-CXR*[7] IK | X X X v 1

MeCoVQA-G*[8] 2K 1 v v X v 1

MedSG-Bench 9K 8 v v v v [3
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O MedSG-Bench is the first benchmark specifically designed to evaluate the grounding capabilities of MLLMs in

medical image sequences.

O Construction protocol
O Data collection
O Data review and quality filtering
O Data preprocessing

O VQA generation

O Data description
O 76 publicly available datasets
O 10 medical imaging modalities
O 114 clinical tasks
O 9,630 VQA pairs (24,341 medical images)

= = Converted DICOM, NIfTI to
A . lossless PNG

Min-max normalization
Resize 336x336

=
CC BY 4.0 Images =9
from multiple data platforms .

Duplicate removal based on
metadata and related publications

S/
Low-quality images and @ X
masks were removed

2. Data Review and Quality Filtering

Grouped images meeting all 8 task
| requirements e

Lo e ‘Q‘
Generated VQA pairs 7 m

4. VQA generation

Figure 4: Overview of the MedSG-Bench construction protocol.

Table 2: Detailed statistics of MedSG-Bench.

Task | #Datasets  #Modalities  #Clinical Tasks  Max Length
Registered Difference Grounding 50 10 59 2
Non-registered Difference Grounding 50 10 58 2
Multi-view Grounding 30 4 75 3
Object Tracking 30 4 87 6
Visual Concept Grounding 49 10 87 2
Visual Patch Grounding 53 10 78 5
Cross-modal Grounding 24 4 28 4
Referring Grounding 9 8 28 3
MedSG-Bench | 76 10 114 6
33%7.8% . o I
s 1sew 104%  T1
#4 T o
43.6%
= now T4 = 1o
= bl o 1.86%
29.7% 10.4% —
10.4% a0

Figure 5: Proportions of image sequence length (left), data distribution across tasks (middle), and
target-to-image size ratios (right) in MedSG-Bench.
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O MedSG-Bench defines eight tasks grouped into two core paradigms

O Image Difference Grounding (2 tasks) s \

Image Difference Grounding

Registered Difference Grounding Non-registered Difference Grounding

D Image C OnSIStency Groundlng (6 taSkS) £ [ Please compare these two images (58, 167), (120, 229). € | Please compare these two images
1 carefully and ground the " carefully and ground their main
O Visual Consistency Grounding

difference. difference in the second image.
Image Consistency Grounding

\C
O V-L Consistency Grounding 4

______________________________________________________________________________________________

Visual Consistency Grounding

1 I
1 |
1 1
‘ Multi-View Grounding Object Tracking Cross-modal Grounding i
1 |
!| @ ( For the ohject marked with a blue P | For the target marked with a blue For the region highlighted in blue 8 |
D Meds G- 1 8 8K & Meds eq-Grounder E 3| b;)unding b‘-'X‘ in '-h; f;“'“ im-ag.e, | bounding bgnx in the first image, in Image 1, please locate the A i
! prease recognize an ccaicitiy please track it in the second image. functionally or semantically ]
. ) the second image. . —— corresponding region in Image 2. :
. . - . . & & )
O Ensure diversity and mitigate potential bias by || {60 The breast nodule P | | () | The instrament in ! Therightlung | & |
1 is located at (230, & Image 2 is located at = is located at (86 o) |
i 101), (284, 157). (172, 176), (226, 336). n . 4| 153), 135 237), |
. . 1 f :\ - ) ) . |
employing multiple LLMs | S '
i Visual Concept Grounding Visual Patch Grounding 1 V-L Consistency Grounding
. . [, . (o] . . .
I ‘| Find and locate where does the ‘ | Please locate these regions in the ! - 0
O 188,163 VQA samples (324,359 medical images) ||| 7 |t i s e Y | Pleasetocate | | Riktig Geiinaing | 8
H image-2. ] Find and locate the optic cup in '|‘
. L The region-1in . i these unrelated images.
N 1
O MedSeq-Grounder is developed based on the I —— tmage corresponds o T &
|| (| [he brain tu (100, 110), (200, 220). R The optic cupis  |{0%)
i lm:atedg at (96 The region-2 in i - — | in Image 3 at (74,
2.5-VL-7B | e, s corepnds B e
Qwen L - : o (LRIEL LR (90, 230), (190, 320). :
[ |
U 1
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O We benchmark a diverse collection of MLLMs on MedSG-Bench
O Proprietary MLLMs
O GPT-40, Claude Sonnet 4, Gemini 2.5 Pro
O General-purpose MLLMs
O Qwen2.5-VL, InternVL3...
O Medical-domain specialized MLLMs
O MedGemma, HuatuoGPT-Vision...

O Zero-shot setting
O Metric: IoU and Acc@0.5

e .O
| DG | ICG |
Model Size | RDG  NRDG | MV OT  VCG VPG CMG  RG | Ave
Proprietary MLLMs
O crrom - |58 o BB oo BE U RB|ND
¥ Claude Sonnet a3 S| o om e muoess ;s eo wer| il
¥ Gemini 25 Profi® . \ 23 72 | 1426 1932 aLi |3t3—9f;
General-purpose MLLMs

¥ Quen 5100 O I I B el By
W% Quenz.s VLI | o | B8 maoam ome o6 2|2
% Quen2.5-VLD) ap | 26 M| 7 poem w2 s W
% Quenzs VLTI ap | 47 6| 7abal0m s 16 0 | s

MwceMva @) s | (3 LS| 158 :0voow e |

MncPo2 gD s | [ 6 [l s e Sl e
Rorvoowsgn s | 222 | L6 we o wanm e |
NA Mantis 1defics252) 8B ‘ H'w (”’2 ‘@ 280‘4‘ 623 |‘()2 959 o» | ug‘:
B Lo onevision I I e s e el B
HLLﬂVA-OneVismnIE] 2B ‘ ﬁ'jx 237 ‘ lll?é ?61 I(J‘.I}‘S ?233 I\ﬁ‘z-.‘ IS,{‘ | 1:3 2.‘1
W emvLIEE 5B ‘ 107 ‘1;1,3:6 1330 643 1873 -IIT“s I_5,II:6| 926
, N . 45‘ I[Tf)ﬁ .(]_.7.1 ‘13_\24 }97‘7‘ ??H |13'|I:7 'f"ff |74.75‘7 | 1‘t>.5|3
% ey I I o B A el B
% ntermvL3E0 I I O B Sl B
B g2 | Ly | sls 23 M3 2e 24 20 | 02

Medical-domain specialized MLLMs

Biciemmiss T B e B O B
B o vision) B ‘ - ‘1;0'_4} P s S | 87
.HuﬂluoUPT-Vnionm 34B ‘ III,4:I4 IZ':IHS ‘ II):E 1325 é‘-—ii I‘4|57 I_*“.M-] i“}(_;u | )_‘5:':
Breswonmromy ™ | BB B mO on un wx wn eo | s
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Model Size | tbe | — I Av
" RDG  NRDG | MV OT  VCG VPG CMG RG | F
Proprietary MLLMs
O Findine 1 L - _— . ®crrm i o |u uow ux w ae|on
inding 1: Grounding in medical image sequences is still challenging ~ — ————— BRI

# Gemini 2.5 Pro 8] - 9.36 7.9
for all MLLMs - N

General-purpose MLLMs

14.26 19.32 14.94 4111 24.44 28.12 | 20.66

i':-.'Qwenz,S-VLlE] B ‘ Hj‘) :62 7I2 ?Hﬁ ﬁ‘flxl 27|36 I‘(]UZ IZ‘J_‘) | I‘L}_‘)4
T,
% Quen2 VLT L I B Rl et
s s s b b b s s s b ‘;' 2y 2.69 3.48 7.35 19.12 6.53 26.92 12.59 18.71 12.47
O Finding 2: All MLLMs exhibit limitations in detecting small medical Fownsv | V0 Vw | e pw 1 70 w0 ne | s
\EQweHZ.S—VLIE] 8 ‘ 4.37 3:16 ‘ 7;2 13.11 |03”3 264: |76‘.‘3”2 2(|“?- | 1.3.375
targCtS E:E:MiniCPM—V—Zj@II 8B ‘ Illm 15" ‘ 125'_.32 ?Mli ‘_)‘I),l: 2?6: |272 I_,Z.'.TH | 13'_%4
5 MiniCPM.0-2_6(501) - ‘ .I.'?u .l'f’.B ‘ 1_2,|_1 15.25 (_”-;.8. zz% t_)sx Sﬁz | 153,_‘1__‘2
Borcoowsgn 7 | 220 29 | e L@ ex e e |
mMﬂntis—ldeﬁcsl 8B ‘ [}'_4‘)_ 9'62. ‘ M 28“4 6.27 10.26 959 .6‘[.)5 | 990
O Finding 3: Medical-domain specialized models are often worse than 0w ow |59 2w 0w v o s | 5o
BRuvionvsongy  p | [0 000 | o200 10 a2 ek |
general-purpose models o 7 | 25025 | U7 ser s m w6 s | o
" ey IO e B R Bl B
f,,/_’ e VL3 4B ‘ I[:()ﬁ ()71 ‘ 132‘4 }973 %fl.ll: I,?]I:? |(1.7sz |74_75|:i | I\L}jﬁ
O Find; ) . % nemviaER s | 0% 176 | Rl Te e saT 6% |0y
Finding 4: Larger or newer models do not guarantee improved
”f;,, I 3 0.20 0.53 6.35 13.03 3.57 1181 3.34 12.76 6.44
nternVL3[53] 78B 0.00 0.00 543 2 O 0.90 2.50 0.85 810 2
grounding performance # vt | B2 P e nwoun e aa na | oy

Medical-domain specialized MLLMs

83.29 83.72 55.03 6210 7411 8525 7877 6043
93.20 94.10 60.19 67.20 82.60 98.80 82.75 65.59

. 0.45 0.34 7.80 26.82 11.31 26.59 5.92 10.01 10.55

BMedOemmaﬂE 4B ‘ 0.00 0.00 153 2240 0.90 540 050 1.01 | 1.82
b 5 [T 5 [ 4 q

Biorvinm o | 1518 |08 us 10 B8 o s | sy
3 4 Q 3 3 4

I T

I% MedSeq-Grounder (Ours) B
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( Task

Question ImageGT qwen2.5_7b internvl3_78b huatuo_7b Medgemma gemini -pro ours
Model . \ RDG \ VCG | VPG \ Avg Model Size | Avg(GPT-4)  Avg(DeepSeek)  Avg(Claude)  Avg(Ori) S o - oyames
odel Dlze egisteres
‘ ori window | ori window | ori window ‘ ori window B Diffe g
1051 10.60 10.31 10.94 ifference
R 031 020 | s 887 | 2823 2617 |fuer| 1023 VP Quen2 51D * ‘ 3.85 9.02 4.20 IR
Y, .. .. R % 2 . K .
MQW“‘Z'S‘VLM 3B ‘ 0.00 0.00 ‘ 1.00 0.25 ‘ 2,93 1.95 ‘ 13 0.64 - 1n2s 1087 .19 1231
=~ 5059 | om 508 | 2637 292 1090 1042 ¥ Quenz 5V ® ‘ 15.29 413 a4l 490 Mo Locate the real difference
Y, - 115 . . £ . 21 X 42 registered ]
WP Quen2.5-VLITT 8 ‘ 0l 0.00 1.00 1.00 141 463 134 1.63 XV‘}- N 1345 1335 1339 1335 Difference
N Qwen2.5-VL[IT] 72B 6n 6.29 6.41 6.12 Grounding
W Qwen25-VLID 8 ‘ 331 3.08 ‘ 1359 1011 ‘ 208 27.54 ‘ 1ar] 1217 ,
= = .32 33 450 .50 5.3 5.10 ( 3.0 i
! - ool =0 ! MiniCPM-V-2_6[@0] 8B ‘ s 13.33 1261 13.24 Multi-view L
- 125 133 1418 1264 | 2046 2097 [fi3.00] 1284 — : — Gromndiag | = |
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O Analysis 1 (left): Effect of clinical windowing on model performance
O Analysis 2 (middle): the potential bias of question generations

O Analysis 3 (right): failure cases visualization
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O This work introduces MedSG-Bench, the first benchmark specifically designed to evaluate the fine grained
visual grounding capabilities of MLLMs in sequential medical images.

O Through systematic evaluations on eight clinically inspired grounding tasks, we find that all current MLLMs
exhibit substantial limitations in medical image sequences grounding.

O To address these challenges, we construct a grounding instruction-tuning dataset, MedSG-188K, and develop
MedSeq-Grounder.

O We hope our benchmark, dataset, and model will together advance the development of visual grounding in

medical image sequences.

12
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