Development of parameters for describing
anatomical changes and predicting radiotherapy
replanning for head and neck cancer patients
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INTRODUCTION AND RESEARCH GOAL

Radiotherapy (RT) treatment plans in the head and neck (HN) area are prone to
neing replanned due to anatomical changes that invalidate the first plan [1].
However, there Is no standard method to define the amount of change to replan and
when 1t IS needed. Additionally, replanning Is resource-intensive and usually
delayed [2].

We aim identify which patients would likely need to be replanned by defining
geometrical parameters that can describe anatomical changes and developing
a machine learning (ML) model based on the created parameters and clinical
iInformation.
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MATERIALS AND METHODS

We included 120 HN patients treated
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e 43 geometrical parameters were

created to describe the patients’
shape and anatomical changes.

e Three fraction-specific ML models
were bullt to evaluate early prediction
for replanning at fractions (fx): 5, 10,
and 15.

e The dataset was split into training and
testing sets (70%/30%). Performance
evaluation was done using Repeated CBCT body contour
Stratified 5-Fold.
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RESULTS AND DISCUSSION

Fraction 5-ML Model Fraction 10-ML Model Fraction 15-ML Model
ROC Curve ROC Curve ROC Curve
1.0 + 1.0 A — 2 1.0 — 4
7 7
// //
% 0.8 9 o8 JRe L 081 e
— E ,/ E ,/
(0] ) ’
'E 0.6 02" 0.6 - E 0.6 /,/
G d @ 2
S 0.4 4 ’ S 0.4 8 041
Q ™ _s° == Chance q 0 —— Chance o == Chance
Q 1K 7’ - Mean ROC trainin
~ Mean ROC training | @ P Mean ROC trainin > . : 9
é 0.2 // set AUC: 0.86 |§ 0.2 ,/ = set AUC: 0.87 g = 0.2 set AUC: 0.92
ol + 2 std. dev. R’ + 2 std. dev. s 2 e dev..
0od b7 —— Test set AUC: 0.82 by —— Test set AUC: 0.83 0.0 F S
I | I I I I | ] I I I I . . 4 . . 1
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0 0-0 o - 06 % 0
- " False positive rate
False positive rate False positive rate
Fraction 5-ML Model Fraction 10-ML Model Fraction 15-ML Model
confusion matrix confusion matrix confusion matrix
0 0 5
v A v
AL © ©
@) U @]
© © ©
- ‘S -
+J ot -+
O @) O
< < <
1 1 1 1
| |
0 1
Predicted class Predicted class Predicted class

e Previous research has shown that anatomical variations
begin to appear during the 1st week of RT, persist during the
treatment and trigger replanning [3]. Our models evaluated
predictions for the 1st, 2nd, and 3rd week of RT, considering
the Information up to each week.

e The fx 5-ML model was able to predict 12 out of 16 patients
with an actual request replan at fx 5 or later. False negative
cases correspond to fxs 8, 13, 15, and 20. The fx 15 and 20
cases, were identified by the fx 10-model.

e The fx 10-ML model was able to predict 9 out of 11 patients
with an actual replan request at fx 10 or later. The model was
not able to predict 2 patients: 1 case with request at fx 10 and
1 at fx 13.

e The fx 15-ML model was able to predict 6 out of 7 patients
with a request replan at fx 15 or later. It was not able to predict
1 case that had a request at fx 15.
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We were able to perform early prediction on 75% of our test

replanned patients whose requests occurred at 1st week of

treatment or later.
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