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Introduction
Canada has a large number of  
MAGNETOM Avanto 1.5T scanners, 
and a growing number of  
MAGNETOM Avantofit 1.5T scanners. 

Due to the funding models in Canada, 
currently and in the foreseeable 
future, there is the mentality of  
having to do more with less. Canada 
has a low number of MRI systems  
per capita compared to many other  
countries, and a scanner runs on 
average 18 to 24 hours per day. 

The Siemens Avantofit upgrade  
program allows radiologists and  
technologists to bring their existing 
systems up to the cutting edge of 

MRI technology, at a significantly 
lower cost than a new high end  
clinical system, all within a very short 
three weeks of downtime. A new  
system installation is normally ten  
to fourteen weeks of downtime due 
to construction, possible damage/
replacement of the radio frequency 
cage etc.

The upgrades
The Toronto General Hospital (TGH) 
and the Princess Margaret Cancer 
Center (PM) MRI departments, both 
part of the University Health Network 
(UHN) and the Joint Department  
of Medical Imaging (JDMI), upgraded  

Liver imaging.1

3T DWI, 2013
(8 slices / 1.6 mm gap,  
FOV 380 x 285, matrix 192 x 115)

3T in-phase, 2013
(5/0, 340 x 276, 320 x 169)
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3T out-of-phase, 2013
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3T DWI, 2016
(5/1, 400 x 350, 336 x 384)
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3T out-of-phase, 2016
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3T arterial phase, 2013
(5/0, 340 x 287, 320 x 189)
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3T in-phase, 2016
(3/0, 440 x 399, 320 x 218)
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3T arterial phase, 2016
(3/0, 440 x 358, 320 x 195)
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to the MAGNETOM Avantofit  
and MAGNETOM Skyrafit systems  
in late 2013.

These included two MAGNETOM 
Avanto 1.5T scanners to Avantofit,  
and two MAGNETOM Verio 3T  
scanners to the Skryafit system. As the 
first fit upgrades in North America for  
Siemens, each scanner had a planned 
downtime of 4 weeks to anticipate a 
learning curve on the install process. 
The upgrade process, which included 
mechanics, Siemens commissioning 
and applications training spanned 
approximately four months for the two 
hospital sites. Back to back upgrades 
took place at Toronto General followed 
by Princess Margaret. 
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Prostate imaging. After the 3T system upgrade (2016) we gained equivalent 
image quality as previous exams done with the endorectal (ER) coil (2010).

2

The upgrade itself included all compo-
nents except the gradient coil and  
the magnet for all four of the systems. 
Each scanner was already equipped 
with the SQ gradients 45/200.  
Systems that were equipped with the 
Q gradient 33/125 would be upgraded 
to the SQ gradient. Coil and software 
upgrades were dependant on the  
configurations of the existing systems 
and discussions with Siemens during 
the purchase. The upgraded 1.5T sys-
tems are essentially now a MAGNETOM 
Aera scanner with a 60 cm bore, and 
the 3T upgraded system is now a  
MAGNETOM Skyra scanner, bringing 
them up to the current standards  
of the top systems in the fleet. The  
fit systems also offer the option of 
upgrading to the Tim Dockable Table. 

First experience
Once the upgraded systems were  
in operation, from an imaging  
perspective, users immediately saw  
an improvement in signal-to-noise 
ratio (SNR) for neuro exams. For exams 
requiring greater resolution, users were 
able to drop the field-of-view (FOV) 
and still see better SNR than on the 
previous system. This was also evident 
with the 3T system where pelvic  
and abdominal imaging was greatly 
improved both by the 18-channel  
body matrix coil, but also with the  
use of the FREEZEit CAIPIRINHA-Dixon-
TWIST-VIBE sequence. In our cardiac 
imaging at the Toronto General site, 
scan times were shortened on many 
exams by the implementation of the 
Cardiac Dot Engine.

If the technologists were to list their 
favorite features of the upgrade, they 
would name: the Tim Dockable Table, 
the ability to reset the patient alarm  
in the room, faster table movement 
when the align light is on, and the 
ability to start the scan from inside  
the room. 

From an exam quality perspective, 
there were improvements in imaging 
across the entire body. Time is needed 
to work through site protocols to  
optimize to radiologists preferences, 
however, there is no doubt that the 
upgrade has been well worth it. Some 
examples following will show improve-
ments to the imaging. In drastic cases, 

we were able to eliminate the use  
of the endorectal coil for 3T prostate 
imaging for most indications, while 
in subtle cases, there is simply 
improved SNR while utilizing the 
same parameters.

Imaging examples
All images shown are of the same 
patient and on the same scanner 
before and after the upgrade. 

The sequence details provided are 
(slice/gap, FOV, matrix).

3T axial T2w, 2010
(3/0, 140 x 140, 320 x 256)

3T axial T2w, 2016
(3/0.6, 160 x 160, 320 x 310)

2A 2B

3T sagittal T2w, 2010
(4/0, 140 x 140, 320 x 192)

3T sagittal T2w, 2016
(3/0.6, 200 x 200, 320 x 310)

2C 2D

3T DWI, 2010
(3/0, 184 x 184, 128 x 128)

3T DWI, 2016
(3/0, 200 x 200, 128 x 128)

2E 2F

2010 
Scan done with endorectal coil

2016 
Scan done with 18-channel Body coil
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3T coronal T1w, 2012
(2/0, 180 x 180, 320 x 320)

4B

3T coronal T2w, 2012

4C

3T coronal T2w, 2016

4E

3T sagittal T1w, 2012
(2/0, 180 x 180, 384 x 384)

4A

1.5T axial FLAIR, 2011
(4/1, 230 x 183, 512 x 408)

1.5T axial FLAIR, 2016
(4/1, 230 x 180, 320 x 175)

3A 3B

1.5T sagittal MPRAGE, 2011
(1 mm, 250 x 250, 256 x 256)

1.5T sagittal MPRAGE, 2016
(1 mm, 250 x 250, 256 x 256)

3C 3D

Brain imaging at 1.5T shows improved SNR (note: the resolution for FLAIR is decreased).3

Sella imaging at 3T.  
The parameters are the same but note the significant increase in SNR throughout the images with the Skyrafit upgrade.

4

3T coronal T1w, 2016
(2/0, 180 x 180, 320 x 320)

4D
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Contact

Nancy Talbot, MAppSc, M.R.T.(R.)(M.R.) 
MRI Supervisor 
Princess Margaret Cancer Center 
3-970 
610 University Avenue 
Toronto, ON M5G 2M9 
Canada 
Phone: +1 416-946-4501 ext. 5369 
nancy.talbot@uhn.on.ca

“ The fit upgrade option is of an amazing 
value. If you have a system with a  
stable magnet, you will end up with  
the equivalent to a new system at  
approximately a third of the cost,  
as well as decreased downtime.  
 
We are happy to keep our Avanto  
magnet, with the 50 cm z-axis FOV and 
excellent homogeneity, and yet have 
all the features and software of the  
Aera system.”

Nancy Talbot, MRI Supervisor,  
Princess Margaret Cancer Centre

3T axial T2w, 2012
(4/1, 220 x 220, 320 x 320)

5A

3T sagittal T2w, 2012
(4/1, 220 x 220, 320 x 320)

5B

3T axial DWI, 2012
(4/0.8, 278 x 370, 384 x 230)

5C

3T axial T2w, 2016
(4/1, 200 x 200, 320 x 320)

5D

3T sagittal, T2w, 2016
(3/0.5, 220 x 220, 320 x 320)

5E

3T axial DWI, 2016
(4/1, 144 x 192, 340 x 340)

5F

After the 3T system upgrade (2016) we increased resolution on T2 imaging in pelvic exams.5

The statements by Siemens’ customers described herein are based on results that 
were achieved in the customer’s unique setting. Since there is no ‘typical’ setting  
and many variables exist there can be no guarantee that other customers will 
achieve the same results.
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