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COPYRIGHT 
© 2018 Perspectum Diagnostics Ltd.  All rights reserved.  

No part of this publication may be reproduced, transmitted, transcribed, stored in a retrieval system or translated into 

any language or computer language, in any form or by any means, electronic, mechanical, magnetic, optical, chemical, 

manual or otherwise, without the prior written permission of Perspectum Diagnostics Ltd. All logos or products 

mentioned in this manual are the registered trademarks or copyrights of Perspectum Diagnostics Ltd and are used for 

informational purposes only.  

USE AND LIMITATION 
This guidance is intended to be used as a reference guide for the interpreting clinician using LiverMultiScan reports. It 

is expressly not intended to be relied upon by the reader for instruction as to the practice of medicine. Any clinician 

reading this information is reminded that they must use their own learning, training and expertise in dealing with their 

individual patients. This material does not substitute for that duty and is not intended by Perspectum Diagnostics Ltd. 

to be used for any purpose in that regard. The interpreting clinician bears the sole responsibility for the diagnosis and 

treatment of patients. 

LiverMultiScan does not make diagnostic recommendations. LiverMultiScan provides measurements derived from MR 

data which can be used for tissue quantification which may be used as part of a wider diagnostic process. Any 

conclusions arrived at can only be made by a trained clinician interpreting such measurements. In this sense, the 

clinician needs to take into consideration the modality, in this case MR, and LiverMultiScan’s limitations and accuracy 

when integrating the information from MR data, as presented LiverMultiScan, into a wider diagnostic process.  

This guidance refers to LiverMultiScan version 2 (LMSv2) and subsequent iterations of the product LMSv2.x.x.  

 

 

 

 

 

  

For support and advice please contact: 

Perspectum Diagnostics  

Telephone: +44 (0) 1865 655343 

Email: support@perspectum-diagnostics.com 
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THE LIVERMULTISCAN DEVICE 
LiverMultiScan is a software application for non-invasive liver tissue characterisation that enables the generation, 

display and review of two dimensional medical image data, in the form of a quantitative report, for interpretation by a 

trained clinician. 

Is LiverMultiScan a medical device? 
Yes. LiverMultiScan is a Magnetic Resonance Diagnostic Device with reference to Section 21 CFR 892.1000 of the 

United States Code of Federal Regulations. As such, it is a Class II device with product code LNH (Magnetic Resonance 

Imaging System). It is cleared for commercial use in the United States under Premarket Notification 510(k) number 

K172685.  

 

Caution: Federal law restricts this device to sale by or on the order of a licensed healthcare 
practitioner. 

In Europe, LiverMultiScan is classified as a Class IIa device using rule 10 in Annex IX of the Council Directive 93/42/EEC. 

What is the intended use? 
LiverMultiScan is indicated for use as a magnetic resonance diagnostic device software application for non-invasive 

liver evaluation that enables the generation, display and review of 2D magnetic resonance medical image data and 

pixel maps for MR relaxation times.  

LiverMultiScan is designed to utilize DICOM 3.0 compliant magnetic resonance image datasets, acquired from 

compatible MR Systems, to display the internal structure of the abdomen including the liver. Other physical 

parameters derived from the images may also be produced.  

LiverMultiScan provides a number of quantification tools, such as Region of Interest (ROI) placements, to be used for 

the assessment of regions of an image to quantify liver tissue characteristics, including the determination of 

triglyceride fat fraction in the liver, T2* and iron-corrected T1 measurements. 

These images and the physical parameters derived from the images, when interpreted by a trained clinician, yield 

information that may assist in diagnosis. 

Who is the legal manufacturer? 

LiverMultiScan is manufactured in compliance with the Council Directive 93/42/EEC by 

 

Perspectum Diagnostics Ltd 
23-38 Hythe Bridge Street 
Oxford 
OX1 2ET 
United Kingdom  

 
Date of manufacture: December 2017 

UDI for LMSv2.0.0: B554LMS2000 

UDI for LMSv2.1.0: B554LMS2100 
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What are the indications and contraindications? 

LiverMultiScan should only be used in conjunction with abdominal MR images for visualization and quantification of 

liver tissue characteristics. LiverMultiScan is indicated for general use and does not have any specific demographic 

restrictions. LiverMultiScan is indicated for use where MRI is not contraindicated. 

 

Caution: Routine MRI safety screening must be carried out to ensure patients are not contraindicated 
for MRI 

What are the diagnostic and therapeutic restrictions? 
Yes. The following diagnostic and therapeutic restrictions apply. LiverMultiScan or reports produced by LiverMultiScan 

are not intended to be used in any of the following circumstances and any such use is expressly forbidden by 

Perspectum Diagnostics Ltd.  

 LiverMultiScan and the report produced by the device should not be used as the sole basis for forming 

a diagnosis. To do so would constitute a misuse of the device. 

 LiverMultiScan and the report produced by the device should not be used for interpreting anything 
outside the liver. To do so would constitute a misuse of the device. 

 LiverMultiScan and the report produced by the device should not be used as a control mechanism for 

biopsy guidance. To do so would constitute a misuse of the device. 

 LiverMultiScan and the report produced by the device should not be used as the basis for surgical 

planning, the preparation, execution or post-operative assessment of surgical practices. To do so would 

constitute a misuse of the device. 

 LiverMultiScan and the report produced by the device should not be used as a control mechanism for 

the delivery of treatment. To do so would constitute a misuse of the device. 

 LiverMultiScan and the report produced by the device should not be used as the sole basis for 

evaluating the success or therapeutic response to treatment. To do so would constitute a misuse of the 

device. 

LiverMultiScan is not clinically validated for the above and would not be sufficiently accurate to allow safe and 

efficacious use. 

 

Warning: LiverMultiScan is not clinically validated for the above and would not be sufficiently 
accurate to allow safe and efficacious use. 

What does LiverMultiScan measure? 

LiverMultiScan provides metrics for T2*, cT1 and proton density fat fraction (PDFF).  
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Unlike conventional MRI, LiverMultiScan multi-parametric MRI uses a series of images to calculate quantitative 

parametric maps. LiverMultiScan is unique in that it offers three types of parametric maps, namely a T2* map, a cT1 

map, and a PDFF map. Collectively these parametric maps are the metrics produced as part of our multi-parametric 

MRI offering. 

The meaning of each of the metrics – T2*, cT1 and PDFF – and the way in which a clinician might interpret the results 

produced by LiverMultiScan, is explained in the rest of the guide. 

What is T2*? 

In general, T2* is a measure of the transverse (spin-spin) relaxation of a substance. The T2* of a tissue is affected by 

local magnetic susceptibility effects, including those caused by iron deposits. In the liver, iron deposits, typically in the 

form of ferritin and hemosiderin, cause inhomogeneities in the magnetic field that have a measurable effect on T2*. 

T2* is field strength dependent. 

Within the context of LiverMultiScan, it follows that T2* is the metric that relates to iron content of the liver tissue at a 

specific field strength. Tissues with high iron typically have very short values of T2*, while tissues with very low iron 

have longer values. The relationship between T2* and liver iron concentration (mg Fe/mg dry weight tissue) has been 

formally characterised.1 

T2* is measured in milliseconds (unit ms). The T2* metric on the quantitative analysis output is a statistical 

summarised metric from the individual statistical properties of all ROIs placed on the T2* parametric map (by a 

trained operator). The T2* metric is displayed as a median and interquartile range (IQR). 

 

 

Caution: The clinician must be cautious when interpreting the T2* relaxation time and note that it is 
field strength dependent. 
 

What is cT1? 
In general, T1 is a measure of the longitudinal (spin-lattice) relaxation of a substance. The T1 of a tissue depends on 

the free water content, which relates to the proportion of the extracellular fluid in the tissue. It is also affected by 

local iron deposits, which reduce T1. 

Proton-dense tissues with a low water content, such as fat, have very short T1s, while tissues with a high water 

content, such as muscle and the spleen have much longer T1s. When tissue is inflamed or scarred (fibrotic), changes 

in the structural organization of the tissue, due to tissue remodelling, mean that the water content increases, leading 

to longer T1 values. 

T1 is used clinically as a biomarker for the assessment of myocardial inflammation and fibrosis.2 

                                                           
1 Wood, J. et al., 2005. MRI R2 and R2* mapping accurately estimates hepatic iron concentration in transfusion-dependent thalassemia and sickle cell disease 

patients. Blood, 106(4), pp. 1460-1465 

2 Moon , J. C. et al., 2013. Myocardial T1 mapping and extracellular volume quantification. J Cardiovascular Magnetic Resonance, 15, p. 92 



A Guide to Interpreting Liver Tissue Characterisation for Clinicians 
 
 

Issue 6.0 Public Page 8 of 24 
The explanation of the metrics in this clinician guide is intended exclusively for use by clinicians.  

The application of T1 as a biomarker of inflammation and fibrosis in the liver is impeded by the high prevalence of 

elevated liver iron.3 In a conventional T1 map, the local magnetic effects exerted by the iron artificially shorten the T1 

measurement, leading to potential underestimation of disease. 

LiverMultiScan uses the T2* map to correct for signal changes related to iron deposits, producing a corrected T1 map, 

referred to as cT1. This iron-corrected T1 map eliminates the effects of elevated iron from T1 measurements.4 

Corrected T1 relates to the amount of extracellular fluid present in liver parenchyma. 

Like T2*, T1 and cT1 are both measured in milliseconds (unit ms). The cT1 metric on the quantitative analysis output is 

calculated from the union of all ROIs placed on the cT1 parametric maps (by a trained operator). The cT1 metric is 

displayed as a median and IQR. 

 

Caution: The clinician must be cautious when interpreting the cT1 at extreme physiological levels of 
the PDFF metric. 
 

  

           

What is PDFF? 
Proton Density Fat Fraction (PDFF) is an estimate of the percentage of fat in a tissue. Within the context of 

LiverMultiScan, PDFF is an estimate of the percentage of fat in the liver tissue. 

PDFF is the ratio of fat/(fat+water) computed from the fat and water component images and expressed as a 

percentage (unit %). The PDFF metric on the quantitative analysis output is a statistical summarised metric from the 

individual statistical properties of all ROIs placed on the PDFF parametric map (by a trained operator). The PDFF metric 

is displayed as a median and IQR. 

Caution: Dixon imaging methods can be susceptible to fat and water components being erroneously 

swapped, leading to an incorrect liver tissue fat percentage. LiverMultiScan uses a three point Dixon 

method which, in general, is robust against fat/water swaps, but in some cases, may still occur. The 

clinician must be cautious when interpreting the PDFF.  

  

                                                           
3 Hoad, C. et al., 2015. A study of T₁ relaxation time as a measure of liver fibrosis and the influence of confounding histological factors. NMR Biomed, 28(6), pp. 

706-714 
4 Banerjee, R. et al., 2014. Multi-parametric magnetic resonance for the non-invasive diagnosis of liver disease. J Hepatology,60(1), 

pp. 69-77 

Caution: Measurements of T1 by LMSv2 demonstrate a proportional bias relative to the ground 

truth. This should be considered when reviewing results produced by LMSv2.  
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What are reference physiological ranges for T2*, cT1 and PDFF? 
The reference ranges are presented in the table below. 

Metric Field 
strength 

Unit Reference 
ranges 

Interpretation 

T2* 3 T ms > 12.5 ms4 
at 3T 

12.5 ms is the lower limit of normal 
at 3 T 

T2* 1.5 T ms > 23 ms 5 
at 1.5 T 

23 ms is the lower limit of normal 
at 1.5 T 

cT1 1.5 T 
and 3T 

ms 633-794 
ms 

Reference range from 95% 
confidence interval on cT1 
distribution in healthy subjects with 
BMI < 25kg/m2 and liver fat < 5% 

PDFF 1.5 T 
and 3T 

% < 5.6% 6 5.6% is the upper limit of normal 

 

 

Information: The clinician remains responsible for the proper clinical evaluation of the patient and/or 
consideration for medical history. Liver function tests, blood tests, ultrasound scanning, as well as 
liver biopsy are all expected to be used, at the discretion of a qualified clinician, in addition to 
information obtained from the use of the LiverMultiScan report, in order to reach a diagnostic 
decision. 

Accuracy and precision of LMSv2 
It is important to understand the limitations in the performance of LMSv2. The table below provides a summary of 

performance testing in phantoms. Values provided are limits of agreement. 

Metric Accuracy Test-retest 
Reproducibility  
(across 
systems) 

T1 19-25% lower 
than ground truth 

+/- 10ms -30 - 34ms 

T2*  +/- 2ms +/- 2ms +/- 4ms 

PDFF < 30% +/- 5% +/- 1.5% +/- 5% 

PDFF ≥ 30% +/- 25% +/- 5% +/- 15% 

 

Key take home points: 

                                                           
5 Hardie, A.D., 2008. Identifying abnormal iron deposition in chronic liver disease using a quantitative MRI technique (T2* decay): 
an ROC study. Inter J Gastro, 8(2) 
6 Szczepaniak, L.S. et al., 2005. Magnetic resonance spectroscopy to measure hepatic triglyceride content: prevalence of hepatic 

steatosis in the general population. Am J Physiol Endocrinol Metab 288(2):E462-8 
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 LMSv2 uses MOLLI-type methods to measure T1. MOLLI methods are known to report lower T1s than 

the ‘ground truth’ relaxometry, but are far more practical in the clinical setting. 

 Test-retest for T1 is within 10ms. 

 Reported T1 varies slightly between systems (-30 to 34ms). 

 LMSv2 measurement of T2* is accurate to within 2ms.  

 Test-retest for T2* is within 2ms. 

 Reported T2* varies between systems (of the same field strength) by up to +/- 4ms.  

 Below 30%, PDFF measurements are both accurate and precise. Above 30%, LMSv2 is less accurate 

and precise. 

 

 

The LiverMultiScan Report 

 

LiverMultiScan is provided to the clinician as a quantitative report, much the same as that of a blood test. It gives 

summary metrics for T2*, corrected T1 (cT1) and Proton Density Fat Fraction (PDFF). 

How is the report structured? 
The LiverMultiScan report is typically 4 pages (for a single slice analysis). It contains a summary page, analysis pages 

and an acquisition details page. 

Caution: Measurements of T1 by LMSv2 demonstrate a proportional bias (more bias at longer 

T1) relative to the ground truth. This should be considered when reviewing results produced by 

LMSv2.  
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Figure 1 Report Summary Page. 

Summary page 

The Summary page (Figure 1) provides a summary of the quantitative analysis.  An example summary page is shown in 

Figure 1. The key features are denoted numerically. 

1. Scan date. Date of the acquisition. 

2. Scanning centre details. Centre name and address. 

3. Patient identifiers and referring clinician.  

4. Space for clinician notes. Left intentionally blank. 

8 

5 

6 

7 

2 

3 

4 

1 
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5. Summary statistics7. The median and interquartile range (IQR) across all ROIs, for each of cT1 (if available), T2* 
and PDFF parametric maps. 

6. Summary images. One image from each parametric map type.  

7. Interpreting clinician information. 

8. Version information of LMSv2 device used to perform quantitative analysis. 

 

 

 
Information: Responsibility for entering the correct patient identifiers lies with the acquisition centre.  
 

Analysis pages 

The Analysis pages provide an in-depth description of the analysis, including number of slices and region of interest 

(ROI) placement on each slice. Examples of analysis pages for a single slice analysis are shown in Figure 2 and Figure 3. 

cT1 data are shown first, followed by T2* and PDFF. There may be more than one cT1, T2* and PDFF page depending 

on the number of slices analysed. 

cT1  

The contents of the cT1 page, as per Figure 2, are as follows. 

1. Scan date and imaging centre header. Date and location of the acquisition. 

2. Patient identifiers and referring clinician. 

3. cT1 statistics summary. The median of the union of all cT1 ROIs, together with the IQR and reference range. 

Also displayed are the number of slices analysed and the total number of ROIs placed. 

4. Graphical representation of cT1 in the context of the cT1 reference range. Note that cT1 is corrected for field 

strength and manufacturer. cT1 is shown graphically as median and IQR. 

5. Explanation of analysis. Scanner details and date of analysis. 

6. cT1 images with placed ROIs. 

7. Version information. 

                                                           
 

 

 
Information: In some cases, there may not be a single ‘representative’ value. Heterogeneous patterns 
of liver fat and cT1 can occur in subjects with liver disease. If parametric maps appear heterogenous 
and acquisition problems (see Factors associated with image acquisition which can affect quality of 
parametric maps) have been ruled out, it can be concluded that local elevations in parameters may 
be physiological. 
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Caution: The LMS colourmap is designed so that maximum contrast is on cT1 values of liver 
parenchyma. The colourmap is simply a range of all possible abdominal values mapped onto a color 
scale, and not representing any disease state or suggestive of a diagnostic decision. The LMS 
colourmap serves purely as a visual aid which should in no way be considered indicative of a 
diagnostic decision. The clinician must be cautious when interpreting cT1 and, in particular, be aware 
of the non-meaning of colour. Great care must be taken to ensure the clinician is aware of the 
colourmap applied to each image. 
 

 

Figure 2 cT1 Analysis Page. 
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Figure 3 T2* and PDFF Analysis Page. 

T2* and PDFF 

The key features of the T2*/PDFF page, as shown in Figure 3, are as follows. 

1. Scan date and imaging centre header. Date and location of the acquisition. 

2. Patient identifiers and referring clinician.  

1 
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3. T2* statistics summary. The median of the union of all T2* ROIs, together with the IQR and reference range. 

Also displayed are the number of slices analysed and the total number of ROIs placed. 

4. Graphical representation of T2* median in the context of the reference range. T2* is shown graphically as 

median and IQR. 

5. T2* image(s) with ROI positioning. 

6. PDFF statistics summary. The median of the union of all PDFF ROIs, together with the IQR and reference 

range. Also displayed are the number of slices analysed and the total number of ROIs placed. 

7. Graphical representation of PDFF median in the context of the reference range. PDFF is shown graphically as 

median and IQR. 

8. PDFF image(s) with ROI positioning. 

9. Version information. 

 

Caution: The clinician must be cautious when interpreting the T2* relaxation time and note that it is 
field strength dependent. 
 

 

 

Caution: The clinician must be cautious when interpreting the standard, linear grayscale map used to 
display the PDFF or T2*. It differs significantly from the calibrated LMS grayscale map used by default 
for cT1 images. Great care must be taken to ensure the clinician is aware of the colourmap applied to 
each image. 
 

Acquisition details page 

The Acquisition details page provides details of the acquisition, including any cautions or acquisition quality 

comments. It also includes literature references for reference/normal ranges. An example acquisition details page is 

shown in Figure 4. The contents are as follows. 

1. Scan date and imaging centre header. Date and location of the LMSv2 acquisition. 

2. Patient identifiers and referring clinician.  

3. Automated cautions. Where the software has detected atypical RR intervals or poor shimming, this panel will be 

shown containing details of the specific series where the problem has been identified. This panel is not shown if 

there are no automatic cautions. Note that poor shimming cautions are only generated for Siemens data. 

4. Image quality comments. 

5. Acquisition details. Scanner details and date of LMSv2 analysis. 

6. References. References to published literature containing reference values for quantified metrics. 

7. Version information. 
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Figure 4 Acquisition and analysis details page 

How are the metrics calculated? 
Quantification of images is achieved using Regions of Interest (ROIs). ROIs are circular regions placed on the 

parametric maps by a trained operator. For every ROI placed on a parametric map, LiverMultiScan calculates statistics 

in the form of the median and interquartile range (IQR) of the pixels within. The summary metric reported by 

LiverMultiScan is the median and IQR of all ROIs for a parametric map. 
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Factors associated with image acquisition which can affect quality of parametric maps 
The use of LiverMultiScan is contingent on the acquisition of data of sufficient quality. As part of the   
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Quantitative Analysis Service, image quality is assessed both automatically and manually. Typical acquisition problems 

are detailed in Table 1, together with exemplar report comments. 

  

Exemplar report comment Why? Impact on quantitation 

 

 
Caution: cT1 slice 1 shows 
evidence of an atypical RR 
interval. This may generate 

misleading results. 

T1 data acquisition is cardiac-gated. 
 
There are a number of causes for an atypical RR 
interval: 

- Patient has high heart rate; 
- Patient has low heart rate, or individual 

beats are not picked up; 
- Patient has variable heart rate, or beats 

are not picked up. 

Where heartbeats are not 
picked up, calculated cT1 data 
can be underestimated. 
 
Where missed heartbeats 
cannot be ruled out, it may not 
be possible to perform 
quantitation. 

 
 

 
 

Caution: T2* slice 3 has been 
acquired outside the shim 

box. This may generate 
misleading results. 

 

Whilst the patient acquisition manual stresses 
the importance of proper shimming prior to 
acquisition, poor shimming can occur due to 
human error or mechanical issues. 
 
This can lead to regions of inhomogeneity in the 
parametric maps. 

If inhomogeneity is confined to 
extra-hepatic regions, ROIs can 
be placed in the liver.  
 
Where shimming is severe, it 
may not be possible to perform 
quantitation. 

Evidence of motion Whilst the patient acquisition manual stresses 
the importance of controlled breathing to 
minimise the likelihood of motion, breathing and 
moving to get comfortable may occur. 
 
This is typified as repetitive high and low 
intensity signal throughout the body in the 
anterior-posterior direction. 

If motion is minimal, ROIs can 
be placed in unaffected regions.  
 
Where motion is severe, it may 
not be possible to perform 
quantitation. 

Susceptibility artefact Different tissues and materials have different 
magnetic susceptibilities, which produce signal 
inhomogeneity, particularly at air-tissue 
interfaces (e.g. breasts) and around stents and 
other metal implants. 
 
Susceptibility artefacts appear as geometric 
distortion, with focal areas of very dark and very 
bright appearance.  

Where possible, ROIs are 
placed in areas free from 
geometric distortion.  
 
Where a suitable region cannot 
be found, it may not be possible 
to perform quantitation. 

Fat/water swap The method of generating PDFF from DIXON 
data can sometimes fail, causing areas of high 
PDFF to appear uncharacteristically low (e.g. a 
PDFF of 10% for subcutaneous fat) and areas of 
relatively low PDFF to appear high (e.g. a PDFF of 
95% for liver).  
 

ROIs can be placed in parts of 
the liver that remain unaffected 
by the fat/water swap. 
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Low SNR (signal to noise) Reduced signal can be caused by mechanical 
issues, e.g. incorrect coil selection or biological 
issues, e.g. high iron, very small or large patients. 
 
Images affected by low SNR can appears noisy or 
‘grainy.’ In some cases, abdominal structures can 
be masked.  

ROIs can be placed in regions 
where there is high goodness-
of-fit and low variance, if they 
exist. 
 
If noise is too severe, it may not 
be possible to perform 
quantitation. 

Suboptimal anatomical 
location 

Images should be acquired to capture the 
maximum cross-sectional area of the liver.  
Incorrect positioning of the patient prior to 
scanning, or motion during scanning can result 
in the liver not being imaged. 
 

ROIs can be placed if a 
sufficient area of the liver is 
captured within the parametric 
map. 
 
If no liver tissue is visible, no 
quantification can be made. 

Presence of contrast agent Contrast agents must not be administered prior 
to acquiring data.  
 
Where contrast agents have been administered, 
T1 and T2* will both be shortened. 
 

If contrast agent has been 
administered, no quantification 
can be made. 

Table 1 Potential acquisition issues  
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QUANTITATIVE ANALYSIS SERVICE 
Perspectum Diagnostics offers a Quantitative Analysis Service (QAS). Patients undergo an MRI scan at a Perspectum 

Diagnostics cleared scanning centre. The MRI scan will capture an abdominal image which includes the liver. The 

images are then analysed using LiverMultiScan in Perspectum Diagnostics’ dedicated image analysis centre. The 

results are subsequently returned to the scanning centre for interpretation by a clinician. The clinician uses the 

information, as well as other diagnostic tests or procedures, to make a diagnosis. 

 

 

Who performs the analysis on the acquired data? 

Perspectum Diagnostics use trained operators based in our dedicated data analysis centre.  

How is the quality of the data acquired assessed? 

All data goes through both automated and manual Quality Control (QC) checks. Once a dataset passes the automated 

QC checks, our operators are trained to identify potential problems (artefacts), as outlined in  

Factors associated with image acquisition which can affect quality of parametric maps section. 

If a dataset appears severely affected by acquisition artefacts, the case is escalated to specialist teams within 

Perspectum Diagnostics to evaluate and recommend a slice and/or ROI, if at all possible. In some cases, the 

recommendation will be to reject the study. 
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How is the clinician informed of the quality of the acquired data and confidence in the reported 

metrics? 
Operators are trained to report on the quality of the data acquired, carefully considering potential problems outlined 

in the  

Factors associated with image acquisition which can affect quality of parametric maps section. This information is 

communicated as comments to the interpreting clinician in order to consider the quality comments in conjunction 

with the reported metrics.  Repeated issues with image quality may lead to a remedial QC visit from PD to identify the 

root cause of the problems, and retrain the MR radiographer, if required. 

How robust is the ROI method?  
Operator training focuses on the importance of consistency of ROI placement to minimise variation between reports. 

In performance testing where operators analysed a number of datasets on two separate occasions, the limits of 

agreement between reported measures of cT1, T2* and PDFF were within 18ms, 3ms and 1%, respectively. Variation 

in reported metrics between operators was similar (25ms, 4ms and 1.1%, respectively). 

How is quality assured? 
Perspectum Diagnostics operate an independently certified ISO 13485 and 9001 quality management system. Our 

team installs the LiverMultiScan MRI protocols and provides training to MR Radiographers at scanning centres. Sites 

are then cleared to ensure that both the MR scanner and MR radiographer(s) are able to produce images that meet 

our quality standards. The data undergo automated quality checks prior to analysis by trained operators at our 

dedicated analysis centre. Results are re-checked prior to returning the analysed metrics to the scanning centre. 

Perspectum Diagnostics holds an ISO 13485 certificate with the following scope: 

“The design and manufacture of a software system for quantitative image analysis of MRI data and the 

provision of a quantitative analysis service.” 

How secure is the service?  

Perspectum Diagnostics is in compliance with the UK Data Protection Act of 1998, and as such, is a registered data 

controller with the Information Commissioner’s Office. In addition, our QAS infrastructure is compliant with the US 

Health Insurance Portability and Accountability Act (HIPAA) and the US Health Information Technology for Economic 

and Clinical Health Act (HITECH). 

Data analysis is performed under a certified ISO 13485 compliant QMS. Perspectum Diagnostics holds an 

independently assessed ISO 27001 information security certificate with the following scope: 

“The protection of information for: 

(i) the provision of a quantitative analysis service covering confidentiality, integrity, and availability, 

including the appropriate handing of information pertaining to competing clients; and 

(ii) the management of information pertaining to the operation of Perspectum Diagnostics. 

This is in accordance with our Statement of Applicability.” 
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LIVERMULTISCAN FREQUENTLY ASKED QUESTIONS 

What is LiverMultiScan? 

LiverMultiScan is MR image post-processing software which provides a clinician with metrics that enable the 

estimation of measures that relate to fat, iron, and extracellular fluid of the liver. 

Which physical properties of the liver can be measured? 
LiverMultiScan is a tool which provides a clinician with measures that relate to fat, iron, and extracellular fluid of MRI 

images of the liver. The measure that relates to fat we call the Proton Density Fat Fraction (PDFF); the measure that 

relates to iron is called T2*; and the measure that relates to the amount of extracellular fluid is called corrected T1, or 

cT1 for short.  

How do the metrics relate to physical quantities of liver tissue? 
The metrics inherent in these parametric maps have been shown to correlate with physiological quantities, such as 

iron, fibrosis, inflammation and fat, offering the potential for non-invasive quantification of these properties1,2,3,4,5,6,8. 

How accurate is the liver fat metric reported by LiverMultiScan? 
LiverMultiScan uses established DIXON methodology, which is widely available, to report PDFF. Performance tests 

show that LiverMultiScan reports PDFF approximately 2% lower than MR Spectroscopy (widely recognised as the gold 

standard for non-invasive measurement of liver fat).  

How repeatable are the metrics reported by LiverMultiScan? 
Test-retest studies where participants were scanned twice on the same system, show maximum limits of agreement 

(across all systems) for cT1, T2* and PDFF of 60ms, 7ms and 1%, respectively.  

How do the metrics reported by LiverMultiScan compare between MR systems? 

Reproducibility studies where participants were scanned on different systems, show maximum limits of agreement 

(across all systems) for cT1, T2* and PDFF of 120ms, 10ms and 5%, respectively.  

How can a clinician use LiverMultiScan to aid in making a diagnosis? 
Although there is a broad spectrum of liver diseases, the overarching pathway from healthy to cirrhotic tissue is 

common to many conditions. 

Insult to the liver parenchyma, such as deposition of liver fat as a result of poor diet, hereditary or acquired iron 

overload, or viral infection, can all lead to an inflammatory response. Inflammation and fibrosis are increasingly 

believed to be part of a continuum of disease progression. If injury persists, collagen, the major component of scar 

tissue, is deposited. In the latter stages of fibrosis, the collagen fibres cross-link (known as bridging fibrosis), eventually 

resulting in the nodular phenotype that is the hallmark of cirrhosis. 

                                                           
8 Cassinotto, C. et al., 2015. MR relaxometry in chronic liver diseases: Comparison of T1 mapping, T2 mapping, and diffusion-

weighted imaging for assessing cirrhosis diagnosis and severity. Eur J Radiology, 84(8), pp. 1459-1465 
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Can a clinician use the analysis metrics in isolation to form a diagnosis? 
No. The metrics on liver tissue characterisation provided by LiverMultiScan are exclusively intended for interpretation 

by clinicians as additional inputs forming part of a wider diagnostic process. LiverMultiScan is an aid to diagnosis and 

responsibility for diagnosis and treatment decisions remains the sole responsibility of the clinician. 

 

Information: The clinician remains responsible for the proper clinical evaluation of the patient and/or 
consideration for medical history. Liver function tests, blood tests, ultrasound scanning, as well as 
liver biopsy are all expected to be used, at the discretion of a qualified clinician, in addition to 
information obtained from the use of the LiverMultiScan report, in order to reach a diagnostic 
decision. 
 

In which countries does LiverMultiScan have regulatory clearances? 
In the United States the Food and Drug Administration (FDA) cleared LiverMultiScan for clinical use via the 510(k) pre-

market notification route. In Europe, LiverMultiScan carries a CE mark which allows it to be used clinically in the EEA9. 

Who manufactures LiverMultiScan? 

LiverMultiScan is manufactured by Perspectum Diagnostics Ltd., a company located in Oxford, United Kingdom. 

Visit www.perspectum-diagnostics.com or contact us at information@perspectum-diagnostics.com or  

support@perspectum-diagnostics.com. 

  

                                                           
9 European Economic Area 

http://www.perspectum-diagnostics.com/
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