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StarMap 
Multi-echo Fast GRE - MFGRE 

 

 
 

Description: 
MFGRE is a multi-echo 2D FGRE sequence, it can acquire 3-16 echoes in a single acquisition in one breath hold. The 
Multi-Echo images are obtained at the same slice location but at different TE times (in ms), from a single RF pulse. These 
images may be used to generate T2*/R2* color maps and ROI calculations. 

 
Clinical Indications: 
StarMap can be used to evaluate for Iron overload in the heart and liver in diseases such as Hemochromatosis, 
Thalassemia, and Sickle Cell Disease. 
When iron is present in tissue, it will degrade the signal in a GRE significantly faster than a tissue that doesn’t. By scanning 
the same area with progressing TE’s you can appreciate the degradation of the signal intensity from the iron over time. The 
concept is that normal tissues have a predictable T2* relaxation which can be quantified. If there is an iron buildup, the T2* 
times are reduced and create a susceptibility effect that is measurable. 

 
 

Scan Prescription Considerations: 
 
 
 
 
• For Cardiac turn on Cardiac 

Gating/Triggering. 
• StarMap should be scanned pre-contrast, 

as the presence of contrast can affect the 
R2* values. 

• In patients with heavy iron overload, 
reduce the TE as much as possible to 
collect enough data points before signal 
dies off. 

• Usually 1-4 slices are acquired. 
• Each slice is a BH for best image quality. 
• Acquire on expiration for best 

reproducibility. 

 
 
 
 

Typical slice 
Rx for Heart 
& Liver scans.
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StarMap Post-processing in ReadyView 

1 Select the Starmap series & click on the 
ReadyView application. From the protocol menu 
select the R2 Star and T2 Star processing 

 
 

2 On the Loading Panel check only the needed 
series then select OK to start the processing

 
 

 
 
 
 
 
 
 
 

 
 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
5 Before drawing the ROI’s, verify the ROI 
settings. Open the Preferences tab, select  
Toolbar, then select All Series of Current 
Exam under the clone options. This will 
propagate the ROI to all the maps. 

3 When the ReadyView application opens, it will 
start processing the data. Wait until the color maps 
are displayed on the bottom ports before you 
interact with the screens. 

4 At this point the data has been processed. The R2* 
map is on the left and the T2* map is on the right. To 
draw an ROI in the area of interest, select either the 
Free Hand tool or the Ellipse tool. 
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Notic
 

 
 

Placing the ROI and Saving the maps 

6 Select an ROI tool and draw the ROI’s in the MFGRE series in the upper left port. You can magnify the images if 
needed. The ROI will be automatically cloned to the Colormaps. 

 

For Cardiac usually 1 ROI in Septal Wall For Liver usually 3 ROI away from any edge of liver, 
large vessel, or cyst. Be sure to sample right & left lobes 

 

The ROI values are displayed in the color maps. The result is 
the  average value.  
 

 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

R2* = Hz 
T2* = ms 

7 To save the maps, select Save Functional Volume 
from the Export tab, highlight the desired Maps from the 
list, select Save as quantitative maps, and finally SAVE. 
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Clinical Considerations 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
Recommendations  

• The 2-Parameter algorithm performs a linear fit 
of the input data points. 2-parameter is 
typically used when the input signal is noisy, 
this algorithm is less susceptible to noise, but 
provides lower accuracy.  

• The 2-parameter algorithm is compatible with 
the Skip Images setting and it takes this into 
account when performing the fit. 

• The 3-Parameter algorithm performs a non-
linear fit of the input data points. 3-parameter 
is typically used when the input signal has less 
noise and appears to be of high quality, this 
algorithm provides higher accuracy but is 
sensitive to noise in the input data.  

• The 3-parameter algorithm ignores the Skip 
Images setting. 

2-parameter 

3-parameter 

The StarMap processing protocol can use 2 different fitting algorithms to compute the  R2* and T2* maps. Either a 
2-parameter or a 3-parameter fit can be chosen. By default, the protocol is set to a 2-parameter fit. In cases of 
severe iron overload, it is indicated to switch to a 3-parameter fit, otherwise the iron concentration could be 
underestimated. 
 
 
  
 
 

The fitting algorithm can be changed in the Advanced Settings Tab, 
found under the Configuration wheel. Once any settings are changed, 
select Compute to apply the changes & recalculate the maps with the 
new settings. 

 

• During processing check the T2* decay curve and take the following actions, depending on the iron level expected: 
o 2-parameters when R2*<200 (–> iron <5mg/g) 
o 2-parameters when 200<R2*<400 (-> 5< iron <10mg/g)** 
o 3-parameters fitting, in case of severe iron overload R2*> 600 (->iron 15mg/g) 

• Check with another quantification method like SIR, when R2* >600 because iron level can be overestimated with 
T2* method (MRQuantif, Ferriscan, sedia.es website…) see references section  

• In case of severe iron overload (R2*>600, LIC ≥ 15mg/g). Compare LIC value derived from ReadyView T2*/R2* 
formulas with SIR (Signal Intensity Ratio) quantification method(*) 
o Need images acquired with integrated Body coil (not Surface coils) 
o Use MRQuantif software or online measurement from http://www.sedia.es/hepatic-iron-calculator-on-mri-

scan/ (Phantom for calibration at 1.5T can be requested from jmalustiza@osatek.eus)  
 

(*)B. Henninger, J. Alustiza, M. Garbowski, Y. Gandon; Practical guide to quantification of hepatic iron  
with MRI, European Radiology (2020) 30:383–393 https://doi.org/10.1007/s00330-019-06380-9 

 
 

The Skip Image Number found under the Final Settings tab, can be 
used to eliminate images that  have artifacts, motion, or are too noisy 
from the calculation when using 2-parameter fit 

 

http://www.sedia.es/hepatic-iron-calculator-on-mri-scan/
http://www.sedia.es/hepatic-iron-calculator-on-mri-scan/
mailto:jmalustiza@osatek.eus
https://doi.org/10.1007/s00330-019-06380-9
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Key Parameters  

 
 
 
 
 
 

 
Tips 
 

 
 
 
 
 
 
 
 
 
 
 

 
StarMap protocol example 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Use the StarMap protocol from the GE Library to build your site protocol, then make the desired changes  
• Make sure the StarMap sequence is setup with first TE <1ms  
• Use at a minimum 10 – 16 echoes (last acquired TE ~ 14ms or more) 
• Use Fat Sat – to decrease signal variation between the TE’s, for better fitting and more accurate T2* 
• Use PURE if scanning with Surface Coil  
• Use integrated Body Coil instead of surface coil if SIR method needed. This may be useful in case of severe 

iron overload, especially at 3T  
• Always check Image Quality – breathing artifacts, motion, SNR level 

 
 
 

 

*Place an ROI in the background noise and skip the echoes with SNR below the noise level if using the 2 parameter 
algorithm 
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Mild iron overload 
 
 
 
 
 
 
 

2-parameter 

3-parameter 

2-parameter algorithm is 
giving wrong values of 
R2* because fitting is not 
correct 

Correct fitting with  
3-parameter algorithm 

Fitting considerations and examples 

Severe Iron overload 

In cases of Severe Iron overload, it is best to use a 3 parameter fit to avoid incorrect R2* results. 
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Mild iron overload 
 
In cases of Mild Iron overload, or Normal Iron it is best to use a 2 parameter fit to avoid overestimating the R2* 
results. In these cases, 3 parameter fitting can lead to overestimating the iron level by a factor of >5% when there is 
mild iron overload, and ~50% in case of normal patient, as shown below.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2-parameter 

Normal Iron level 
2-parameter 

Correct fitting with  
2-parameter algorithm 

Correct fitting with  
2-parameter algorithm 
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Notice 
The materials contained in this document are intended for educational purposes only. This document does not establish specifications, operating procedures, or maintenance 
methods for any of the devices referenced. Always refer to the official written materials (labeling) provided with the device for specifications, operating procedures, and 
maintenance requirements. The option described in this document may not be part of your current system configuration. Refer to your individual system for option availability. 

Remember that StarMap will give an estimation only of the Iron Concentration, biopsy being the gold standard 
for years  
Formulas for Iron Concentration calculations:  

o Hankins, J.S., Blood. 2009; 113(20): 4853           Fe mg/g = 0.028 x R2* - 0.45 
o Wood J. C. Blood, 2005; 106 (4)             Fe mg/g = 0.0254 x R2* + 0.202 
o Garbowski M.W., J Cardiovasc Magn Reson. 2014; 16 (40)     Fe mg/g = 0.032 x R2* - 0.14  
o  

Important conversions for iron concentration calculation  
o T2* (ms) = 1000/R2* (Hz)    Example 20ms ->> 50Hz  
o ([ Fe ] (mg/g) x1000)/56= [ Fe ] (mmol/g) 

 

 

  

 
 

Normal Liver T2*>20ms 
Normal Heart T2*>20ms 

Softwares available for Iron Quantification 

References 

Relaxation method (T2*): 
MRQuantif  https://imagemed.univ-rennes1.fr/en/mrquantif/about  (includes Gandon,  

Garbowski,   Alustiza and Hankins methods) 
University of Campinas, Brazil  http://www.isodense.com/ic/ (Garbowski method) 
Charité University Medicine, Germany  https://sourceforge.net/projects/mrmap/ 
Khrichenko, Philadelphia, PA, USA  https://www.parametricmri.com/ (mainly used for Cardiac) 
 
SIR method: 
MRQuantif    https://imagemed.univ-rennes1.fr/en/mrquantif/about 
SEDIA website     https://www.sedia.es/calculador-hierro-hepatico/  (Alustiza method)  
 
Other: Ferriscan https://ferriscan.com/ferriscan/  (spin-density projection-assisted R2-MRI method) 

https://imagemed.univ-rennes1.fr/en/mrquantif/about
http://www.isodense.com/ic/
https://sourceforge.net/projects/mrmap/
https://www.parametricmri.com/
https://www.sedia.es/calculador-hierro-hepatico/
https://ferriscan.com/ferriscan/
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