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I n t e g r a l  Q u a l i t y  M o n i t o r

Online transmission detector

Single ionization chamber

Real time plan verification
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I n t e g r a l  Q u a l i t y  M o n i t o r

Safe patient treatment

Simple & robust verification

Fully automated workflow
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Error detection capability

Detector robustness

Wrong plan/patient/MU

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment FullyautomatedworkflowSimple & robust verification
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Systematic
MLC shift

IQM

Δ Signal= -5,27% 

2D - array

γmean= 0,78
γ pass rate= 67,9%
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Error detection capability of a novel transmission detector: a validation study for online VMAT monitoring; Phys Med Biol. 2017
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Error detection capability of a novel transmission detector: a validation study for online VMAT monitoring; Phys Med Biol. 2017
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Random
MLC shift

IQM 2D - array
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Incorrect plan data:

• Number of monitor units
• Photon beam energy
• Gantry angle
• Collimator angle
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Linearity Dose rate dependence StabilityLinearity Dose rate dependence Stability

Error detection capability of a novel transmission detector: a validation study for online VMAT monitoring; Phys Med Biol. 2017
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Hoffman D, et al; J Appl Clin Med Phys 2017

Characterization and evaluation of an integrated quality monitoring system 
for online quality assurance of external beam radiation therapy. 

Casar B, et al; Z Med Phys 2017

Influence of the Integral Quality Monitor transmission detector on high 
energy photon beams: a multi centre study.

Pasler M, et al; Phys Med Biol 2017

Error detection capability of a novel transmission detector: a validation study 
for online VMAT monitoring.

Marrazzo L, et al; Strahlenther Onkol 2018

Real-time beam monitoring for error detection in IMRT plans and impact on 
dose-volume histograms.

https://www.youtube.com/embed/x_iKnFmtZ10

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment FullyautomatedworkflowSimple & robust verification



M. Pasler, Germany

-0,2

0

0,2

0,4

0,6

0,8

1

Fr
id

ay
 7

/5

Sa
tu

rd
ay

 7
/6

Su
nd

ay
 7

/7

M
on

da
y 

7/
8

Tu
es

da
y 

7/
9

W
ed

ne
sd

ay
 7

/1
0

Th
ur

sd
ay

 7
/1

1

Fr
id

ay
 7

/1
2

Sa
tu

rd
ay

 7
/1

3

Su
nd

ay
 7

/1
4

M
on

da
y 

7/
15

Tu
es

da
y 

7/
16

W
ed

ne
sd

ay
 7

/1
7

Th
ur

sd
ay

 7
/1

8

Fr
id

ay
 7

/1
9

Sa
tu

rd
ay

 7
/2

0

Su
nd

ay
 7

/2
1

M
on

da
y 

7/
22

Tu
es

da
y 

7/
23

W
ed

ne
sd

ay
 7

/2
4

Th
ur

sd
ay

 7
/2

5

Fr
id

ay
 7

/2
6

Sa
tu

rd
ay

 7
/2

7

Su
nd

ay
 7

/2
8

M
on

da
y 

7/
29

Tu
es

da
y 

7/
30

W
ed

ne
sd

ay
 7

/3
1

Th
ur

sd
ay

 8
/1

Fr
id

ay
 8

/2

Sa
tu

rd
ay

 8
/3

Su
nd

ay
 8

/4

M
on

da
y 

8/
5

Tu
es

da
y 

8/
6

W
ed

ne
sd

ay
 8

/7

Th
ur

sd
ay

 8
/8

Fr
id

ay
 8

/9

%
 S

ig
na

l D
ev

ia
tio

n

Date

Treatment monitoring of a head & neck VMAT plan

Plan 
export

Plan 
verification

Treatment monitoring

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patient treatment FullyautomatedworkflowSimple & robust verification
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IQM

QA plan preparation 1 click

QA report evaluation 30 s / * no interaction

Detector preparation 1:30 min

Detector setup/removing 10 s

Measurement * fully automated

TOTAL 2:30 min

Treatment plan verification

2D Array

4:30  min

3:30 min

3 min

3 +3 min

4:30 min

21:30 min

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment Fully automated workflowSimple & robust verification

per day
per patient
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Measurement of our daily QA beam

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment Fully automated workflowSimple & robust verification

IQM Workstation



M. Pasler, Germany

IQM

QA Plan preparation 1 click

QA Plan Evaluation 30 s / * No interaction

Detector preparation 1:30 min

Detector setup/removing 10 s

Measurement * Fully automated

TOTAL 2:30 min

Treatment plan verification

2D Array

4:30  min

3:30 min

3 min

3 +3 min

4:30 min

21:30 min

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment Fully automated workflowSimple & robust verification

per day
per patient



M. Pasler, Germany

Heisenberg

Patient information

Statistics

Graphs

QA evaluation

I n t e g r a l  Q u a l i t y  M o n i t o r
Safe patienttreatment Fully automated workflowSimple & robust verification
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Simple & robust verification

Safe patient treatment

Fully automated workflow
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T h a n k yo u i R T !
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Marlies Pasler

pasler@strahlentherapie-fn.de
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