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Appendix A: Demo and Code

Our code, model weights, and dataset are available at: https://github.com/uni-medical/
IMIS-Bench.
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Figure 1: Example predictions of IMIS-Net across different modalities and segmentation tasks.
"*" Indicates that the corresponding image modality or segmentation task was not included in our
training plan. Our model demonstrates its versatility by effectively handling multiple medical image
modalities and performing various segmentation tasks, even on those that it has not previously
encountered.

Appendix B: IMed-361M Information and Availability

We have compiled 110 medical image segmentation datasets into a comprehensive, large-scale,
multimodal, high-quality dataset named IMed-361M, making it openly accessible for interactive
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medical image segmentation. This dataset includes over 6.4 million images, 87.6 million ground truth
annotations, and 273.4 million interactive masks (IMask), encompassing 14 image modalities and
204 segmentation targets. Fig.2 presents representative samples, while detailed category information
is provided in Tab.1, which forms the basis for IMIS-Net’s text prompts. The modality and category
details of these open-source and private datasets are displayed in Tab.2.
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Figure 2: IMed-361M: A comprehensive dataset of multimodal medical images encompassing nearly
all human organs and lesions, with interactive masks offering detailed, dense annotations.

Table 1: IMed-361M dataset contains six anatomical categories: A (Abdomen), S (Skeleton), H
(Head & Neck), T (Thorax), P (Pelvis), and L (Lesions). The symbol = indicates that the target has

left and right parts.
AO1: Adrenal gland * HO7: Optic chiasm S07: Scapula * LO1: Lung infections
A02: Aorta HO8: Pituitary gland S08: Cervical spine (C1-C7) L02: Liver tumor
A03: Autochthonous muscles*  H09: Brain stem S09: Lumbar spine (L1-L6) L03: Kidney tumor
A04: Colon H10: Temporal lobe * S10: Thoracic spine (T1-T13) L04: Kidney cyst
A05: Duodenum H11: Parotid gland * TO1: Esophagus L05: Pleural effusion
A06: Gallbladder H12: Ear (*, Inner, Middle) TO02: Atrium * L06: Myocardial edema
AO07: Tliac artery * H13: Temporomandibular TO03: Myocardium s LO07: Myocardial scars
AO08: Tliac vein * H14: Mandible * TO04: Ventricle * L08: Necrosis
AQ9: Tliopsoas * H15: Thyroid gland TOS5: Lower lobe * L09: Edema
A10: Inferior vena cava H16: Submandibular gland = T06: Middle lobe * L10: Non enhancing tumor
All: Kidney * H17: Oral cavity TO7: Upper lobe * L11: Enhancing tumor
A12: Liver H18: Eustachian tube * TO8: Pulmonary artery L12: Necrotic tumor core
A13: Pancreas H19: Hippocampus * T09: Trachea L13: Peritumoral edema
A14: Portal and splenic veins H20: Mastoid * T10: Lung * L14: Myocardial infarction
A15: Small intestine H21: Tympanic cavity * T11: Heart L15: No reflow
A16: Spleen H22: Semicircular canal * T12: Bronchus * L16: Brain aneurysm
A17: Stomach H23: Optic cup T13: Breast * L17: Neuroblastoma
A18: Spinal cord H24: Optic disc T14: Ascending aorta L18: Prostate AFMS
A19: Rectum H25: Larynx glottis PO1: Gluteus maximus * L19: Hypoxic-ischemic
A20: Portal veins H26: Larynx P02: Gluteus medius * L20: Breast tumor
A21: Large bowel H27: Pharyngeal constrictor P03: Gluteus minimus * L21: Glioma
HO1: Brain S01: Clavicle * P04: Bladder L22: Thyroid nodule
HO02: Face S02: Femur * PO5: Prostate and uterus L.23: Skin lesion
HO3: Airway S03: Hip * PO6: Prostate L24: Polyp
HO4: Eye * S04: Humerus * PO7: Testicle P10: Prostatic urethra
HOS5: Crystalline lens * SO05: Rib (L&R, 1-12) PO8: Prostate peripheral zone
HO06: Optic nerve * S06: Sacrum P09: Prostate transition zone

Division of Datasets. Tab.2 summarizes the datasets used for training and testing our model. Each
dataset was divided into 90% for training and 10% for testing, with 3D datasets split along the volume
dimension. To ensure evaluation reliability, we limited the test set of each dataset to a maximum of
3,000 images for final model assessment. Additionally, we evaluated the model’s zero-shot capability



using three external datasets: SegThor [1], TotalSegmentatorMRI [2], and ISLES 3, Therefore, our
training and test sets share the same data distribution, including modality and category.

Table 2: Training and Test Datasets. The following datasets were collected for training and
validating IMIS-Net. Processed non-private datasets will be made publicly available for research

purposes.

Dataset Segmentation target Modality Category
SegRap2023 [3] A18; HO1,04-20,25-26; TO1,09 CT 45
AbdomenAtlasMinil.0 [4] A02,06,10-13,16-17 CT 9
AbdomenCTI1K [5] All-13,16 CT 4
AMOS2022 [6] A01-02,05-06,10-13,16-17; P04-05; TO1 CT 15
BTCV [7] A01-02,06,10-14,16-17; TO1 CT 13
Colorectal_Liver_Metastases [8] Al12; L0O2 CT 2
Continuous_Registration_task1 [9] T10 CT 1
COVID-19 CT scans [10, 11] T10; LO1 CT 1
CTSpinelK_Full [12] S-08-10 CT 25
Finding-lungs-in-cTdata_3d [13] T10 CT 1
FLARE21 [14] All-13,16 CT 4
FLARE22 [15] A01-02,05-06,10-13,16-17; TO1 CT 13
HCC-TACE-Seg * A02,12,20; L0O2 CT 4
KiTS [16] All;L03 CT 2
KiTS2021 [17] Al1;L03-04 CT 3
KiTS2023 [18] All1; L03-04 CT 3
Learn2Reg2022_AbdomenCTCT A01-02,06,10-14,16-17; TO1 CT 13
Learn2Reg2022_AbdomenMRCT Al11-12,16 CT 4
LITS [19] Al12;L02 CT 2
LUNA16 [20] T10 CT 1
MMWHS [21, 22, 23] T02-04,08,14 CT 7
MSD_Liver [24] Al12;L02 CT 2
MSD_Spleen [24] Al6 CT 1
PleThora T10; LOS CT 2
Prostate-AnatomicalLEdge-Cases [24] |A19; S-02; P04,06 CT 5
SLIVERO7 [25] Al2 CT 1
STACOM_SLAWT [26] TO2 CT 1
Totalsegmentator [2] A01-17; HO1-02; S-01-10; PO1-04; T01-09 CT 104
VESSEL2012° T10 CT 1
Sz_cxr [27] T10 X-Ray 1
WORD [28] A01,04-06,11-13,15-17,19; S-02; P04; TO1 CT 16
SegRap2023 [3] A18; HO1,04-20,25-26; T01,09 CTA 45
CMRxMotions T03-04 MR-CMR 3
Myops2020 [29, 30] T03-04; L06-07 MR 5
BraTS2013 [31, 32] L08-11 MR-FLAIR 4
BraTS2015 [31, 32] L08-11 MR-FLAIR 4
BraTS2018 [31, 33, 34] L11-13 MR-FLAIR 3
BraTS2019 [31, 33, 34] L11-13 MR-FLAIR 3
BraTS2020 [31, 33, 34] L11-13 MR-FLAIR 3
BraTS2021 [33, 34, 35] L11-13 MR-FLAIR 3
BraTS2023_GLI ® L08-09,11 MR-FLAIR 3
BraTS2023_MEN L09-11 MR-FLAIR 3
BraTS2023_MET L09-11 MR-FLAIR 3
BraTS2023_PED L09-11 MR-FLAIR 3
BraTS2023_SSA L09-11 MR-FLAIR 3
BraTS-TCGA-GBM ’ L11-13 MR-FLAIR 3
BraTS-TCGA-LGG L11-13 MR-FLAIR 3
SPPIN2023 8 L17 MR-TIGD 1
ATLAS2023 Al12;L02 MR-TIW 2
CHAOS_Task_4 [36, 37, 38] All-12,16 MR-TIW 4
Learn2Reg2022_AbdomenMRCT Al11-12,16 MR-TIW 4
MSD_Prostate [24] P08-09 MR-T2W 2
Myops2020 [29, 30] T03-04,06-07 MR-T2W 5
CHAOS_Task_4 [36, 37, 38] Al11-12,16 MR-T2W 4
ISBI-MR-Prostate-2013 ° P06,08 MR-T2W 2
Prostate_MRI [24] P06 MR-T2W 1

Continued on next page
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Table 2 : Continued from previous page

Dataset Segmentation target Modality Category
PROSTATEx-Seg-HiRes P06 MR-T2W 1
PROSTATEX-Seg-Zones P08-10; L18 MR-T2W 4
u-RegPro !! P06 MR-T2W 1
ADAM2020 L16 MR-TOF 2
ACDC [39] T03-04 MR 3
AMOS2022 [6] A01-02,05-06,10-13,16-17; P04-05; TO1 MR 15
EMIDEC [40] T03-04; L14-15 MR 4
Heart_Seg_MRI [41] T02 MR 1
MMWHS [21, 22, 23] T02-04,08,14 MR 7
Mnms2 T03-04 MR 3
MSD_Heart [42] T02 MR 1
PROMISE12 [43] P06 MR 1
CETUS2014 '? T04 us 1
CuRIOUS2022_tumor L19 Us 1
TDSC-ABUS2023 L20 us 1
u-RegPro P06 Us 1
BraimMRI [44] L21 MR 1
Brain-MRI L21 MR 1
UW-Madison A15,17,21 MR 3
DDTI L22 UsS 1
Drishti-GS_Cup [45, 46] H23 Fundus 1
Drishti-GS_Od [45, 46] H24 Fundus 1
Gamma [47, 48, 49] H23-24 Fundus 2
ADAM [] H24 Fundus 1
PAPILA [50] H23-24 Fundus 2
Refuge?2 [51, 52] H23-24 Fundus 2
Rim-one-DL [53] H23-24 Fundus 2
Finding-lungs-in-cTdata_2d [13] T10 CT 1
Isic2016_task1 ' L23 Dermoscopy 1
Isic2017_task1 L23 Dermoscopy 1
Isic2018_task1 L23 Dermoscopy 1
Ph2 [54] L23 Dermoscopy 1
Cvc_clinicdb [55] L24 Endoscopy 1
Endovis15 [56] 124 Endoscopy 1
Hyper-kvasir-segmented-images L24 Endoscopy 1
Kvasir_seg [57] 124 Endoscopy 1
Kvasir_seg_aliyun L24 Endoscopy 1
Kvasircapsule_seg [58] L24 Endoscopy 1
Sun_seg L24 Endoscopy 1
Privatel A02; T02,04 CTA 3
Private2 A19; S-02; P04 CT 4
Private3 A01-17; HO1-02; S-01-10; PO1-04; T01-09 CT 104
Private4 A18; H09-10 CT 4
Private5 AO01-17; HO1; S-01-10; PO1-04; TO1-09 CT 104
Private6 HO1 CT 1
Private7 HI11, 13-14 CT 10
Private8 H15-17,25,27 CT 6
Private9 T01,09-11,18 CT 6
Private10 All-12,16-17 CT 5
Privatel 1 A01-17; HO1-02; S-01-10; PO1-04; T01-09 CT 104
Private12 A19; S-02; P04,06,07 CT 6
Private13 T13 CT 2
Private14 T02,04,09,12 CT 7
Private15 AO01-19; HO1-14; S-01-10; P01-04; T01-09 CT 130

Table 3: Access links to the raw data in the IMed-361M dataset, where “¢”” indicates that we are able
to distribute the processed data to researchers for further analysis.

Dataset Name Official Link Release
SegRap2023 [3] https://segrap2023.grand-challenge.org/

AbdomenAtlasMinil.0 [4] https://huggingface.co/datasets/AbdomenAtlas/AbdomenAtlasl.OMiniBeta —
AbdomenCT1K [5] https://abdomenct-1k-fully-supervised-learning.grand-challenge.org/

AMOS2022 [6] https://amos22.grand-challenge.org/

BTCV [7] https://www.synapse.org/#!Synapse:syn3193805/wiki/217752

Colorectal_Liver_Metastases [8] https://www.cancerimagingarchive.net/collection/colorectal-liver-metastases/

Continuous_Registration_task1 [9]  https://continuousregistration.grand-challenge.org/rules/

COVID-19 CT scans [10, 11] https://tianchi.aliyun.com/dataset/dataDetail?datald=90014

https://www.cancerimagingarchive.net/analysis-result/prostatex-seg-hires/
https://muregpro.github.io/
Phttps://www.creatis.insa-lyon.fr/Challenge/CETUS/
Bhttps://tdsc-abus2023.grand-challenge.org/
“hitps://challenge.isic-archive.com/data/
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Dataset Name Official Link Release
CTSpinelK_Full [12] https://github.com/ICT-MIRACLE-1ab/CTSpinelk v
Finding-lungs-in-cTdata_3d [13] https://www.kaggle.com/datasets/kmader/finding-lungs-in-ct-data v
FLARE21 [14] https://flare.grand-challenge.org/FLARE21/ v
FLARE22 [15] https://flare22.grand-challenge.org/ v
HCC-TACE-Seg https://wuw.cancerimagingarchive.net/collection/hcc-tace-seg/ v
KiTS [16] https://kits19.grand-challenge.org/home/ v
KiTS2021 [17] https://kits21.kits-challenge.org/ v
KiTS2023 [18] https://kits-challenge.org/kits23/ v
Learn2Reg2022_AbdomenCTCT https://paperswithcode.com/dataset/learn2reg v
Learn2Reg2022_AbdomenMRCT  https://paperswithcode.com/dataset/learn2reg v
LITS [19] https://www.kaggle.com/datasets/andrewmvd/liver-tumor-segmentation —
LUNAL16 [20] https://lunal6.grand-challenge.org/ v
MMWHS [21, 22, 23] https://zmiclab.github.io/zxh/0/mmwhs/ v
MSD_Liver [24] http://medicaldecathlon.com/ 4
MSD_Spleen [24] http://medicaldecathlon.com/ v
PleThora https://www.cancerimagingarchive.net/analysis-result/plethora/ v
Prostate-AnatomicalLEdge-Cases [24] https://www.cancerimagingarchive.net/collection/prostate-anatomical-edge-cases/ v

SLIVERO07 [25]
STACOM_SLAWT [26]
Totalsegmentator [2]
VESSEL2012 13

Sz_cxr [27]

WORD [28]
CMRxMotions
Myops2020 [29, 30]
BraTS2013 [31, 32]
BraTS2015 [31, 32]
BraTS2018 [31, 33, 34]
BraTS2019 [31, 33, 34]
BraTS2020 31, 33, 34]
BraTS2021 [33, 34, 35]
BraTS2023_GLI
BraTS2023_MEN
BraTS2023_MET
BraTS2023_PED
BraTS2023_SSA
BraTS-TCGA-GBM
BraTS-TCGA-LGG
SPPIN2023
ATLAS2023
CHAOS_Task_4 [36, 37, 38]
Learn2Reg2022_AbdomenMRCT
MSD_Prostate [24]
CHAOS_Task_4 [36, 37, 38]
ISBI-MR-Prostate-2013
Prostate_MRI [24]
PROSTATEXx-Seg-HiRes
PROSTATEX-Seg-Zones
u-RegPro

ADAM2020

ACDC [39]

AMOS2022 [6]
EMIDEC [40]
Heart_Seg_MRI [41]
MMWHS [21, 22, 23]
Mnms2

MSD_Heart [42]
PROMISE12 [43]
CETUS2014
CuRIOUS2022_tumor
TDSC-ABUS2023
BraimMRI [44]
Brain-MRI
UW-Madison

DDTI

Drishti-GS_Cup [45, 46]
Drishti-GS_Od [45, 46]
Gamma [47, 48, 49]
ADAM []

PAPILA [50]

Refuge2 [51, 52]
Rim-one-DL [53]
Finding-lungs-in-cTdata_2d [13]
Isic2016_task1
Isic2017_task1
Isic2018_task1

Ph2 [54]

Cvc_clinicdb [55]
Endovis15 [56]
Hyper-kvasir-segmented-images !
Kvasir_seg [57]
Kvasir_seg_aliyun
Kvasircapsule_seg [58]
Sun_seg
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https://sliver07.grand-challenge.org/
https://www.doc.ic.ac.uk/"rkarim/la_lv_framework/wall/datasets.html
https://totalsegmentator.com/

https://vessell2.grand-challenge.org/
https://wuw.kaggle.com/datasets/yoctoman/shcxr-lung-mask
https://github.com/hilab-git/word

http://cmr.miccai.cloud/

https://zmiclab.github.io/zxh/0/myops20/
https://www.smir.ch/BRATS/Start2013
https://www.smir.ch/BRATS/Start2015
https://www.med.upenn.edu/sbia/brats2018/data.html
https://www.med.upenn.edu/cbica/brats-2019/
https://www.med.upenn.edu/cbica/brats2020/data.html
https://www.med.upenn.edu/cbica/brats2021/
https://www.synapse.org/Synapse:syn511566910/wiki/621282
https://www.synapse.org/Synapse:syn51514106
https://www.synapse.org/Synapse:syn51514107
https://www.synapse.org/Synapse:syn51514108
https://www.synapse.org/Synapse:syn51514109
https://www.cancerimagingarchive.net/analysis-result/brats-tcga-gbm/
https://www.cancerimagingarchive.net/analysis-result/brats-tcga-1lgg/
https://github.com/myrthebuser/SPPIN2023
https://atlas-challenge.u-bourgogne.fr
https://chaos.grand-challenge.org/Publications/
https://paperswithcode.com/datasets

http://medicaldecathlon.com/
https://chaos.grand-challenge.org/Publications/
https://www.cancerimagingarchive.net/analysis-result/isbi-mr-prostate-2013/
https://www.cancerimagingarchive.net/collection/prostate-mri/
https://wuw.cancerimagingarchive.net/analysis-result/prostatex-seg-hires/
https://www.cancerimagingarchive.net/collection/prostatex/
https://muregpro.github.io/

https://amd.grand-challenge.org/
https://www.creatis.insa-1lyon.fr/Challenge/acdc/
https://amos22.grand- challenge.org/

http://emidec.com/
https://tianchi.aliyun.com/dataset/dataDetail?datald=90148
https://zmiclab.github.io/zxh/0/mmwhs/

https://www.ub.edu/mnms-2/

http://medicaldecathlon.com/

https://promisel2.grand-challenge.org/
https://www.creatis.insa-1lyon.fr/Challenge/CETUS/
https://curious2022.grand- challenge.org/curious2022/
https://tdsc-abus2023.grand-challenge.org/
https://tianchi.aliyun.com/dataset/127459
https://tianchi.aliyun.com/dataset/127583
https://wuw.kaggle.com/competitions/uw-madison-gi-tract-image-segmentation/data
https://wuw.kaggle.com/datasets/dasmehdixtr/ddti-thyroid-ultrasound- images
https://www.kaggle.com/datasets/lokeshsaipureddi/drishtigs-retina-dataset-for-onh-segmentation
https://www.kaggle.com/datasets/lokeshsaipureddi/drishtigs-retina-dataset-for-onh-segmentation
https://gamma.grand- challenge.org/

https://amd.grand-challenge.org/
https://figshare.com/articles/dataset/PAPILA/14798004/17file=28454352
https://refuge.grand-challenge.org/
https://github.com/miag-ull/rim-one-dl
https://www.kaggle.com/datasets/kmader/finding-lungs-in-ct-data
https://challenge.isic-archive.com/landing/2016/
https://challenge.isic-archive.com/landing/2017/
https://workshop2018.isic-archive.com/
https://www.fc.up.pt/addi/ph2%20database.html
https://tianchi.aliyun.com/dataset/dataDetail?datald=93690
https://polyp.grand-challenge.org/
https://datasets.simula.no/hyper-kvasir/
https://opendatalab.com/Kvasir-Sessile_dataset
https://tianchi.aliyun.com/dataset/84385/notebook
https://www.kaggle.com/datasets/debeshjhal/kvasircapsuleseg
https://github.com/GewelsJI/VPS/blob/main/docs/DATA_PREPARATION.md
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Figure 3: Comparison of segmentation performance of different methods in 14 medical image
modalities, where the red points represent the means.

Appendix C: Additional Experimental Analysis

Comparative experiments with other models on different modalities. Fig.3 shows the segmen-
tation performance across 14 medical image modalities, with the red dots representing the average
values. The methods proposed by MedSAM and Huang et al. utilize bounding box prompts, while
the other models are evaluated based on better performance achieved from either bounding box
prompts or three-click inputs. It can be observed that for medical modalities similar to natural
images (e.g., dermoscopy and endoscopy), the performance of SAM and SAM-2 is comparable to
the fine-tuned models, which validates the effectiveness of large-scale pretraining data. Additionally,
our baseline model performs excellently across 12 modalities, with Dice scores exceeding 90%, and
shows significant stability in modalities such as CTA, dermoscopy, ultrasound, and X-ray. These
results suggest that directly using SAM or SAM-2 as a solution for medical image modalities with
similar characteristics to natural images is feasible. However, for modalities that significantly differ
from natural images, fine-tuning the base model can significantly improve segmentation performance.

Visualization of interactive segmentation. We assess interactive segmentation performance using
Dice scores. The minimum enclosing bounding box of the ground truth serves as the model’s prompt
input. Fig.4 presents the prediction results generated by different models based on a single bounding
box prompt. Due to the detailed spatial information provided by the bounding box, the Dice scores of
various models are mostly above 0.8. In practical applications, this singular interactive approach may
not directly meet user needs; hence, the IMIS method supports correcting predictions by providing
additional click interactions. Our IMIS-Net still achieves high Dice segmentation. As shown in Fig.5
and Fig.6, we visualize the results of 5 simulated interactive experiments for SAM, SAM-2, and
IMIS-Net.
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Figure 4: Simulate interactive segmentation results with identical bounding box coordinates for all
model inputs.
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Figure 5: An interactive segmentation example of the stomach in CT images. SAM and SAM-
2 typically require more prompts to achieve better results, while IMIS-Net achieves comparable
performance with fewer interactions.
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Figure 6: An interactive segmentation example of the cardiac myocardium in MR images. SAM
performs poorly when dealing with annular myocardium, while SAM-2 and IMIS-Net are able
to obtain predictions of the target area through multiple interactions. Our network consistently
outperforms other methods.
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