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Introduction: ART

• In-house prostate adaptive workflow combined with 

SBRT duration of up to 34 minutes (+ beam-on time).

Account for inter-fractional 

motion!

Adaptive workflow!
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• Reported adaptive workflow duration of 20 minutes (+ beam-on time) [1], [2].

• Reported conventional pelvic RT treatment duration of 15 minutes [3].

Introduction: Why SGRT?

Use of SGRT for continuous, 

dose-free monitoring over 

longer treatment durations!!

Objective 1
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To quantify the relation between surface position detected by 

SGRT and internal target position as measured by CBCT.

Introduction: SGRT vs CBCT

Adaptive workflow!

Objective 2

• Organ filling (OARs)

• Change in prostate 

position
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Materials and Methods: Study design

Number of patients 30

Intermediate-risk patients 29

High-risk patients 1

Diagnosis
Malignant neoplasm of 

prostate

Age 70.4 (55 - 83)

Considered OAR

Bladder

Rectum

Urethra

Penile bulb

Femoral heads

Bowel

Testes

Outer 3D 
cameras

In-bore 

cameras

RTDs with 

±3mm 

tolerance

• Retrospective study on 30 ART combined 

with SBRT prostate cancer patients

• PACE trial regulations

• 7.25 Gy/fx in 5 fractions

• 138 treatment fractions
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Materials and Methods: ART/SGRT workflow

Relevant for 

further 

analysis

Up to 34 

minutes! Mean 

duration of 

44 minutes!



Fernanda Macedo I Folie 8 

Materials and Methods: Intra-fractional motion analysis

Acquisition and 
matching

Objective 1
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Materials and Methods: Intra-fractional motion analysis

Acquisition and 
matching

CBCT shift 
correction on 
SGRT data

Objective 1
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Materials and Methods: Intra-fractional motion analysis

Acquisition and 
matching

CBCT shift 
correction

Filtering and 
normalization

Mean and SD at 
discrete points 

every 5 minutes

Objective 1
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• AlignRT
• ETM

Acquisition

• SGRT files
• MATLAB

Baseline 
normalization • After 

translational shift
• SGRT vector 

calculation

Position 
values

• Mean and SD
• Wilcoxon paired-

samples test

Statistics

Materials and Methods: Surface-tumor position 

correlation

Objective 2

• Measure surface position after translational shift

• Compare the applied couch shift to detected surface motion
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Mean (mm) SD (mm) Time stamp

-2.21 ±1.27 45 minutes

Results and Discussion: Intra-fractional 

motion analysis Objective 1

Behavior due to 

physical stress and 

relaxation

• Supporting patient 

relaxation without 

medication is 

complex.

• How long does the 

relaxation process 

last?
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Results and Discussion: Intra-fractional 

motion analysis

Mean 

(mm)

SD (mm) Time 

stamp

0.14 ±1.13 45 minutes

Mean 

(mm)

SD (mm) Time 

stamp

0.36 ±2.17 35 minutes

Objective 1
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Results and Discussion: Surface-Tumor 

position correlation and statistics

VRT LNG LAT

Mean (±SD)

(mm)

-0.66±1.42 -0.24±1.62 0.05±0.86

Range (mm) 8.3 10.02 6.08

Wilcoxon Test

result

p-value: 3.626e-4 p-value: 1.122e-6 p-value: 0.7586

• Surface position not accountable 

for internal prostate variability!

Objective 2
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Findings

• Objective 1: VRT surface drop over the 

ENTIRE ART treatment duration.

Conclusions

Implications for practice

• Recommendation: 

• Verification CBCT should remain a mandatory 

step to ensure correct patient positioning 

during conventional RT and ART.• Objective 2: SGRT not accountable for internal 

prostate position due to WIDE RANGES in:

o VRT

o LNG
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