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1.Introduction

• Segmentation is a fundamental task in medical image analysis

• Manual segmentation is time-consuming and labour-intensive, 
while semi-automatic or fully automatic segmentation methods 
can reduce the labour force.

• Medical image segmentation models can often only be used for 
specific segmentation tasks.

• MedSAM was introduced and evaluated through 70 internal and 
40 external tasks.



2.Methods



2.1 Study design

• Limitations of existing medical image segmentation 

methods: only for specific tasks.

• Research objective of this paper: to develop a robust 

segmentation base model that can be widely applied to 

different tasks.



SAM supports three main segmentation modes: fully automatic segmentation 

mode, bounding box mode and point mode. The figure below shows the 
segmentation results of SAM under different Prompts for abdominal CT(腹部).



2.2 Dataset curation and pre-processing 

• A large and diverse dataset containing 33 segmentation tasks 
was collated, including various segmentation targets.

• Perform intensity normalisation on all images.

• For the CT images, the intensity values were cropped to the 
range of [-500,1000].

• For the other images, the intensity values were clipped to the 
range between the 0.95th and 99.5th percentiles.

• Normalise all intensity values to the range [0,255] and resize 
the image to a uniform size of 256 x 256 x 3.



2.3 Network architecture

• Adoption of ViT model as an image encoder

• To reduce the computation, the image encoder and cue 
encoder were frozen and only the mask decoder was fine-
tuned.



2.4 Training protocol and experimental setting

• Each dataset was randomly divided into 80%、 10%and 10% 
for training ,tuning and validation.

• Since SAM is designed for 2D image segmentation, we divide 
3D images (i.e., CT, MR, PET) into 2D slices along out-of-plane 
dimensions.



2.5 Evaluation metrics

• DSC(Dice Similarity Coefficient) is a region-based 
segmentation metric

• NSD(Normalized Surface Distance) is a boundary-based 
metric



3.Results

• Curated a diverse and large-
scale medical image 
segmentation dataset with 
1,090,486 medical image-
mask pairs, covering 15 
imaging modalities, over 30 
cancer types, and a 
multitude of imaging 
protocols



• Computed Tomography (CT), Magnetic Resonance Imaging 
(MRI), and endoscopy(内窥镜检查) are the dominant modalities.



• follows the SAM network architecture, consisting of a image 
encoder, prompt encoder and mask decoder.



Internal validation results for 12 representative segmentation tasks

• SAM performs poorly on most CT, MR segmentation tasks

• MedSAM outperforms SAM and U-net



External validation results for 12 representative segmentation tasks

• MedSAM outperforms SAM and U-net

• MedSAM's performance on new datasets is highly generalisable



• MedSAM can be used for precise tumor burden quantification. 

• MedSAM can obtain comparable or even better segmentation 
accuracy compared to human experts. 



• MedSAM achieves signifcant and consistent improvementsacross all the 
tasks.

Performance comparison between MedSAM and SAM on 21 3D medicaimage segmentation tasks.



Performance comparison between MedSAM and SAM on nine 2D medicaimage
segmentation tasks

MedSAM achieves significant and consistent improvementsacross 

all the tasks.



More examples of the pre-trained SAM and MedSAM on different 3D and 2Lmedical image 
segmentation tasks.

• MedSAM is much better with the same prompts



4.Discussion

• MedSAM can be used as a tool for generic medical image 
segmentation.

• Data imbalance in the training set, which could potentially affect 
MedSAM.
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