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• GT: (�) Cleaning and Coagulation • Pred: (�) Gallbladder Packing • GT: (�) Gallbladder Dissection • Pred: (�) Clipping and Cutting

• GT: (�) Preparation • Pred: (�) Preparation • GT: (�) Clipping and Cutting • Pred: (�) Clipping and Cutting

The concept of HEPATOCYSTIC TRIANGLE
and CYSTIC ARTERY BETWEEN CLIPS
in the input strongly drove my decision! 

It’s Clipping and Cutting phase!

Why so?

SurgX, A Framework to Explain Surgical Phase Recognition Model

Qualitative Result with Explanation Examples
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Contributions to prediction
in penultimate layer

select
important neurons

predict

[Neuron 2] “extract the gallbladder into the bag”

[Neuron 128] “specimen bag”, “gallbladder”

Explanation for model’s prediction

Predicted Phase: (5) Gallbladder Packing

Concepts of Important Neurons:

STEP �. NEURON-CONCEPT ANNOTATION

STEP �. MODEL’S PREDICTION EXPLANATION
Ablation Studies

•Concept Alignment: Cosine similarity between key neuron’s 
concepts and the groundtruth class.

•Prediction Interpretability: Cosine similarity between key 
neuron’s concepts and predicted class.

Concept Sets 

Neuron Representative Sequence Selection
Neuron Representative Frame Selection

Explanations for Correct Predictions

Explanations for Mispredictions

Key Neuron: #�� 
“grasping the gallbladder,” “empty the gallbladder”, “insert a port”

Key Neuron: #��� 
“extract the gallbladder into the bag”

Key Neuron: #��� 
“hepatocystic triangle”, “cystic artery is isolated between clips”

Key Neuron: #��� 
“hepatocystic triangle”, “cystic artery is isolated between clips”
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Surgical Phase
Recognition Model Selected

Representative Frames

“extract the gallbladder into the bag”
“specimen bag”

i-th Neuron’s Concepts
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Adaptive
Concept Matching

Activations
of i-th neuron

Three Types of Concept Sets
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“specimen bag” “insert a port”
“extract the gallbladder into the bag”
“C triangle” “bag” “cystic artery”

“clipper” “hook”“grasper”
“irrigating” “dissecting” “aspirating”

“omentum”“gut” “abdominal-wall”

“I use a grasper to retract the gallbladder.”
“I use a hook to dissect the cystic plate.”
“I use a scissor to cut the cystic artery.”

CholecT��-W ChoLec-���
based on cholecystectomy

lecture videos
based on Action Triplets

of CholecT�� dataset (Word)

CholecT��-S
based on Action Triplets

of CholecT�� dataset (Sentence)

Encoders of Surgical VLMs
(ex. SurgVLP, PeskaVLP, ...)

Visual
Encoder

Text
Encoder


