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Integral Quality Monitor 
(iQM®)

IQM Features
• Spans the entire beam projection area
• 5% /cm intrinsic Gradient
• Built-in 2 channel Electrometer 
• 3-Axis MEMS Accelerometer 
• Temperature and pressure sensors
• Wireless Bluetooth Communication
• Battery Management system 

One single detector
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Improvements

Intra-fractional verification system

No user interaction required

Automated monitoring of every single treatment fraction

Error prevention instead of error management

Patient safety improved detecting any deviation from the treatment plan in real-time
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USES OF THE iQM SYSTEM

Can be run between treatments free time

RTT can run the test

Reduces a substantial effort in pre-treatment QA

Pre-treatment QA

Real-time monitoring of beam delivery 

Increased patient safety

Detect the LINAC behavior per segment/control
point

In vivo treatment monitoring
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Can we apply same concepts in Total-Body Irradiation?
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EXPERIMENTAL SETUP FOR TBI

Field Size: 
10x10cm2

Standard condition

SSD: 100cm

SCD: 100+10cm

Measure @10cm
(Semiflex) Field Size: 

17x17cm2

No Standard condition

SSD: 170cm

SCD: 170+10cm

Measure @10cm
(Semiflex)

Field Size: 
10x10cm2

SSD: 100cm

100 MU 100 MU

+

26,97 cGy

Output factor @10cm depth:

25,30 cGy

Field Size (cmxcm) 
@SSD170cm
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Field Size (cmxcm)
@SSD100cm
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PDD profiles

+
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10,0x10,0 17,0x17,0 34,0 x 34,0 51,0x51,0 68,0 x 68,0 8,5x85

R100 mm -0.96 3.67 1.39 0.00 0.61 -0.98

D100 % 0.46 0.20 0.17 -0.05 -0.12 0.46

D200 % 0.16 0.24 0.10 0.14 0.03 0.18
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DMax, D10cm, D20cm
IQM vs. No IQM @170cm
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GT LR

PENUMBRA PROFILES
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10,0x10,0 17,0x17,0 34,0 x 34,0 51,0x51,0 68,0 x 68,0 8,5 x 8,5

GT -0.2 -0.8 -0.1 -0.5 -0.2 -0.2

LR 4.3 4.2 4.0 2.6 1.9 4.1
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Penumbra Profiles @SSD170cm
IQM vs. NO IQM

PENUMBRA PROFILES

LRGT

10x10 cm2

IQM vs NO IQM

Depth:  
18, 50, 100, 200, 250
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Possible outlier

Suspect increment of the
Field Size (Penumbra)  along LR 
direction  with the IQM device 
mounted , using water tank

Possible implication in penumbra 
modeling, especially in non 
standard condition

Must investigated!!

8,5 x 8,5 10x10 17x17 34x34 51x51 68x68

Deviation (cm) -0.047 -0.033 0.027 0.027 0.285 -0.013
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GT Field Size deviation (cm) vs Field Size
IQM vs No IQM

8,5x8,5 10x10 17x17 34x34 51x51 68x68

Deviation (cm) -0.005 -0.001 0.082 0.080 0.236 0.336

R² = 0.9672
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IQM vs No IQM
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No iQM vs iQM

TPS Commissioning
SHOULD BE PROVIDED!
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Supine – TBI
No iQM vs iQM

• Treatment Plan: 3DCRT
• Energy: 6MV
• Dose prescription: 1200cGy
• Fractions: 6
• Gantry angles: 

320° 330° 340° 350° 0° 10° 20° 30°
• Couch angle: 90°

• Treatment Plan: VMAT
• Energy: 6MV
• Dose prescription: 1200cGy
• Fractions: 6
• Gantry angles: 330°÷30°
• Couch angle: 90°



G. Guidi - http://medicalphysicsresearch.weebly.com/

3DCRT Supine - TBI

No iQM plan

iQM plan Dose Difference

DVH
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Prone – TBI
No iQM vs iQM

• Treatment Plan: 3DCRT
• Energy: 6MV
• Dose prescription: 1200cGy
• Fractions: 6
• Gantry angles: 

320° 330° 340° 350° 0° 10° 20° 30°
• Couch angle: 90°

• Treatment Plan: VMAT
• Energy: 6MV
• Dose prescription: 1200cGy
• Fractions: 6
• Gantry angles: 330°÷30°
• Couch angle: 90°
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VMAT Supine - TBI

iQM plan

No iQM plan Target/OARs statistics

DVH
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IQM Monitor should be investigated for PDD and Profile for 
penumbra and energy dependency

TAKE HOME MESSAGES
FOR TBI PURPOSE

IQM device should be implemented using TPS commissioning as 
guidelines require

Using IQM device + deformable registration + dose summation is 

feasible the TBI (supine+prone), dose evaluation and complex 
plans. We can do it…

The IQM device seems to introduce a penumbra effect, in the LR 
direction (IQM detector gradient?)

The IQM device seems to increase skin dose in comparison with 
the same plan without the IQM (not relevant for TBI purpose) 



MULTICENTRIC STUDY
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