Al in Action: Elevating Precision and Early Detection in Post-Ablation Tumor Surveillance

Purpose

To evaluate how artificial intelligence
(Al) is transforming post-ablation
surveillance, with the goal of enhancing
clinical decision making and long-term
outcomes.

Assess the improvement in precision of
local tumor progression detection.
Compare performance against
conventional imaging interpretation
methods.
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Materials and Methods

A targeted literature review was
conducted to evaluate the application of
Al in predicting outcomes and
enhancing surveillance following
thermal ablation of liver and lung
tumors.

Included studies examined deep
learning (DL) models for early
recurrence prediction, ablation margin
assessment, and survival forecasting.
Emphasis was placed on Al-driven tools
that integrate imaging and clinical data
to improve detection of local tumor
progression and guide personalized
treatment strategies.

Results

Ablative margins >5 mm are significantly
associated with reduced local tumor progression
of hepatocellular carcinoma. Deep learning (DL)-
based image registration demonstrated
significantly lower mean registration error
compared to non-DL methods (P =0.003),
suggesting thatimproved alignment accuracy of
DL may enhance the precision of ablative margin
assessment and thereby strengthen predictive
value."

DL predictive models demonstrate improved
detection of early recurrence of liver metastases
when compared to clinical detection models 2
Significant performance improvement in early
recurrence detection was seen across multiple
cohorts when integrating DL and clinical models.?
Similarly, another study demonstrated that
integrating a DL model with clinical variables
improved predictive accuracy for both survival
and recurrence outcomes following thermal
ablation of lung tumors, compared to clinical
models alone.®

A multi-center study of HCC ablation found a
combined model integrating radiomic, DL, and
clinical features outperformed individual data-type
models alone, achieving superior predictive
performance for recurrence of HCC following
thermal ablation.*

Conclusions

Al-driven predictive models demonstrate enhanced post-ablation surveillance through improved

margin assessment, early recurrence detection, and outcome prediction across various tumor types.
The integration of Al within the scope of predictive tumor modeling and surveillance offers promising

potential to personalize patient care and improve long-term outcomes when compared to

conventional predictive models.
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Figure 1: Flowchart from Zaki et al. demonstrating model
application to derive survival and reoccurrence predictions
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Figure 2: Methodological flowchart from Wang et al.
demonstrating feature extraction derived from annotated MRI
images (A-C), multimodal integration of radiomic, deep
learning, and clinical features for the predictive model (D), and
subsequent performance evaluation of the model (E).
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