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— Summary — Methods —

We propose a novel approach that adapts — N

hierarchical vision foundation models for (a) Framework g s
real-time ultrasound image segmentation. | - ' -
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e Existing ultrasound segmentation methods
often struggle with adaptability to new
tasks, relying on costly manual annotations.

e Current real-time approaches fail to match

S state-of-the-art performance.

uoioaloiy

Semantically-enriched
Interleaved Representation

/

C . b ) (b) Hiera Adapter - (c) Hierachical Decoder
: )G') > Projection 5
— ontribution — g —— N e : -
> : —
e \We propose an approach that adapts Hiera 5 < e — —— : AT« . T : \ Upconv-/
encoders and integrates DINOv2 feature for X >0 8 § - c o> \Upconvy/ | —E2- T
enhanced feature representation. @ O 5 | s : A J
. . . . o @ - X I
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CAMUS and TN3K with real-time inference.
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— Results —

Data efficiency and adaptability on cardiac ultrasound In house evaluation

Image Ground Truth nnUNet mednext SWinUNETR SAMUS medsam?2 Ours (1%) QOurs (10%) Ours (100%)

We evaluate real-world
applicability using
image-level detection metrics
(precision, recall, specificity,
F1-score) on an in-house
dataset where the thyroid
gland may be absent.
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CardiacUDA

Avg DSC: 94.35%
Avg DSC: 90.94%
Avg DSC: 94.01%
Avg DSC: 91.03%
Avg DSC: 89.23%
Avg DSC: 69.53%
Avg DSC: 91.01%
Avg DSC: 94.39%

CAMUS [20] CardiacUDA [46] More on CAM US DSC: 88.28% DSC: 0.00% DSC: 84.54% DSC: 100.00%
1% 10% 100% 1% 10% 1007% 7 0 ﬁ Model Precision 1 Recall 1 Specificity 1+ F1-Score 1
DSC 4+ HD | DSC 1 HD | DSC 1 HD ||DSC + HD | DSC ¢+ HD | DSC +HD | Method DSC 7T IoU T HD95 | ASD | = UNet 6475 9392 1241  96.86
; UNet 91.97 93.48 86.02 96.63
UNet [35] 50.49 5151 80.14 26.36 87.70 15.05) 34.65 41.04 72.83 26.24 81.69 20.78  >UIUNet ol e oo 0 _ _ _ -
nnUNet [16] 67.02 54.22 89.36 8.83 91.69 6.35|35.48 58.94 49.49 34.12 90.39 8.32 orimer - ' ' '

MedSAM 85.42 75.14 8.42 3.34
MSA 88.03 78.98 7.53  2.85
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DINOvVZ feature visualization

e Our approach remains highly eftective under limited supervision, significantly
outperforming baselines when trained with only 1% and 10% of the training data.
e \We outperform existing state-of-the-art methods on CAMUS.

Cross-dataset generalization on thyroid ultrasound
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DINOv2 features

" CAMUS CardiacUDA DDT] Stanford TG3K In-house

We visualize DINOvZ2 features via the first three PCA
components, showing meaningful semantics for
segmenting indistinct ultrasound boundaries.

TN3K

TDBK

Avg DSC: 97.44%
Avg DSC: 84.47%
Avg DSC: 89.69%
Avg DSC: 93.68%
Avg DSC: 96.56%
Avg DSC: 98.08%

Ablation study on CAMUS

Avg DSC: 72.18%
Avg DSC: 64.81%
Avg DSC: 61.‘73%
Avg DSC: 93.49%
Avg DSC: 69.96%
Avg DSC: 93.26%

_ H-Dec. H-Adp. DINOv2 Interleave DSC 1T HD | (1) Hierarchical decoder
TN3K [12] DDTT |30] Stanford [1] TG3K [12] In-house More on TN3K X X X X 78 93 30.08 (H-DeC ) (2) Hiera adapter
DSC + HD95 ||DSC 1 HD95 ||DSC + HD95 ||DSC 1 HD95 ||DSC + HD95 | / X X X 00.85 949 (H-Adp.) (3) DINOV2
UNet [35] 67.93 41.26 | 48.43 52.60 | 89.09 18.96 | 70.27 65.88 | 68.50 60.72 Method  ACC 1 IoU 4 DSCt HD95] v v X X 91.89 6.84 P-
nnUNet [16] 85.13 17.24 | 7326 4043 [96.92 272 | 7750 2252 7938 1850 / / % X 0190 6783 feature integration (4)
MedNeXt [36]  70.77 32.58 | 71.59 40.02 | 97.33 2.59 | 77.13 40.42 |79.75 20.11 SegNet 96.72 66.54 7991 17.13 v/ v v v 92.01 6.75 Feature interleaving.
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Methods FPS
e Our method demonstrates strong generalization capability when trained on TN3K ~ Our method runs at ~30 FPS on a single GPU e

and tested on DDTI and outperforms existing state-of-the-art methods on other (NVIDIA L40S) and ~77 FPS with TensorRT o s 1o
thyroid ultrasound datasets.

when tested on 224 x 224 images. Ours 30
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