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AIM: To investigate the effect of colour scale choice on diagnostic performance in the
interpretation of medical images.
MATERIALS AND METHODS: Twelve clinicians interpreted 210 myocardial computed to-

mography (CT) perfusion (CTP) examinations, and nine clinicians interpreted 165 magnetic
resonance imaging (MRI) apparent diffusion coefficient (ADC) prostate images. In three
separate sessions, each participant read the same image set using greyscale, hot-iron, and
rainbow scales, respectively. Participants scored their level of confidence for tumour presence
in the ADC study, and for ischaemia in the CTP study, from 0 to 100. The area under the receiver
operating characteristic (ROC) curve (AUC) was used as the performance metric. For cases that
scored >50, CTP readers’ agreement on the ischaemic transmural extent was analysed, and
ADC map readers’ selected values and coordinates for the lowest ADC within the detected
tumour were compared across different colour scales.
RESULTS: For CTP detection, the AUC was up to 0.10 higher with greyscale, 0.67�0.02

(standard error), compared to rainbow, 0.56�0.02, and detection with hot-ironwas in between
(0.61�0.03). For ischaemic transmural lesion categorisation, observed inter-reader agreement
was highest with greyscale for category 25e50%. There is a small tendency for rainbow and
greyscale to outperform hot-iron in the detection of prostate tumours. The selected lowest ADC
value and pixel localisation was similar with all colour scales.
CONCLUSIONS: The present findings suggest that colour visualisation has a measurable ef-

fect on CTP and ADC performance. Further investigation is necessary to determine the
magnitude of the effect in diagnostic tasks.

� 2018 The Royal College of Radiologists. Published by Elsevier Ltd. All rights reserved.
ers, Present address: Department of Pediatric Radiology, Children Hospital Pereira Rossell, Bulevar Artigas
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Table 1
Study design.

Readers

Group 1 Group 2 Group 3

Myocardial perfusion CT study
Case set 1: cases 1e70 F, High

M, High
M, Low
F, Low
M, Low
M, Low

Case set 2: cases 71e140 M, High
M, Low
M, Low

Case set 3: cases 141e210 M, High
F, Low
F, Low

Prostate ADC MAP study
Case set 1: cases 1e55 M, High

F, Medium
F, Low

Case set 2: cases 56e110 F, High
F, Medium
F, Low

Case set 3: cases 111e165 F, High
F, Medium
F, Low

Split-plot design. Readers in each centre were split into three groups. Cases
were split into three subgroups. Each group of readers was assigned a subset
of cases; 35 positive and 35 negative cases for CTP readers, and 22 positive
and 33 negative cases for the ADC group. All clinicians in a subgroup read the
same subset of cases three times, using a different colour scale each time. For
each reader, gender (M: male F: female), age, level of experience (high >3
years, medium 1e3 years, low <1 year) is indicated.
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Introduction

Colour-coded maps are the preferred visualisation
approach in most recently developed imaging techniques;
however, no standards or guidelines are available for radi-
ologists to use in deciding on a colour scale that optimises
image interpretation.1 Magnetic resonance imaging (MRI)
apparent diffusion coefficient (ADC) maps, and myocardial
perfusion computed tomography (CTP) are two of many
imaging methods using colour visualisation, with ques-
tionable reproducibility.2e6 Could colour visualisation be
playing a role in this variability?

Colour scales with a linear increase in luminance (e.g.,
greyscale and hot-iron scales) have been described as
suitable for such tasks as lesion detection. On the other
hand, rainbow-like scales, often called spiral scales for their
hue variations, have been considered useful for catego-
risation and localisation.7,8 A recent study9 suggested that
rainbow scales outperform the hot-iron scale and greyscale
on intensity quantification tasks using functional MRI-like
synthetic imagery.7,9,10 Imaging biomarker assessment
often requires a multitude of tasks, including detection,
localisation, and quantification. A knowledge gap exists as
to how the most prevalent colour scales in medical imaging
d the rainbow-like, hot iron, and standard greyscale d

affect clinical tasks.10

In prostate ADC maps and myocardial CTP, colour plays a
significant role in qualitative and quantitative asses-
sment.5,11e13 ADCmaps measure water movement in tissue.
Prostate tumours depict water movement restrictions and
show lower ADC than normal tissue. The Prostate Imaging
Reporting and Data System (PI-RADS) recommends the use
of ADC maps for improved detection, localisation, and
characterisation of lesion aggressiveness.3 Significant cor-
relation between ADC map assessment and pathology has
been reported and ADC values below 750e900 mm2/s have
been correlated with clinically significant cancers.3,6 Accu-
rate ADC quantification can thus reduce unnecessary bi-
opsies. Conversely, correct localisation is essential for
biopsy guidance, lesion follow-up, surgery, and radiation
therapy.14 In addition, higher lesion localisation concor-
dance among radiologists can provide more accurate risk
stratification and patient surveillance.

Colour maps are also used for evaluating myocardial CTP.
Because of reduced tissue iodine concentration, ischaemic
and infarctedmyocardiumappear as hypodense compared to
healthy tissue incontrast-enhancedCTP.Accurate localisation
and quantification of the transmural extent of the ischaemic
territory is an important determinant of complications,
prognosis, and mortality.15 The sensitivity and specificity of
CTP range from0.79 to 0.97 and 0.72 to 0.98, respectively.5 To
date, no report has establishedwhether colour selectionplays
a role in detection, quantification, or reader variability.

The present study was undertaken to investigate
whether the choice of colour scale affects malignant pros-
tate tumour detection and characterisation in ADC maps,
and myocardial ischaemic lesion detection and transmural
extension assessment in CTP.
Materials and methods

Readers and cases

Twelve readers (radiologists, cardiologists, and one
biomedical scientist; ages 27e36 years), four of them with
high (>3 years) and eight with low (<1 year) experience,
read CTP images at a cardiac imaging centre. Nine radiolo-
gists from a different radiology centre (ages 31e44 years)
three of them with high, three with medium (1e3 years)
and three with low experience, interpreted prostate ADC
maps. Participants from each centre were randomly divided
into three groups, with each group randomly assigned a
different case subset using a “split-plot” study design.16

Within each group, all readers read all cases with all
colour scales (Table 1). Readers performed the
FarnswortheMunsell 100 hue colour vision test. One
participant with redegreen colour blindness only read im-
ages using the greyscale.

Cases were images corresponding to a single CT or MRI
section. They were selected retrospectively by local
experienced clinicians from studies locally acquired be-
tween 2014 and 2015. For the CTP study, 210 short-axis
oriented CT sections representative of the left base, mid,
and apex ventricle regions were manually selected from
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44 stress and 31 rest CT examinations performed on 48
patients. One hundred and five of these cases were posi-
tive and 105 were negative for ischaemic lesions in both
invasive coronary angiography and fractional flow reserve
(reference standard). CTP was performed as previously
described.17 Sample cases from the myocardial study are
displayed in Fig 1.

One hundred and sixty-five MRI ADC map sections
representative of all prostate levels were used as cases for
the prostate study. Sixty-six of these cases were positive for
tumour and 99 were negative. They were manually selected
from 56 (26 tumour-negative and 30 tumour-positive)
histopathology-confirmed patient examinations. Pathol-
ogy reports were considered the reference standard. Section
A in the Electronic Supplemental Material summarises
acquisition parameters for both studies.

As the reader tasks were not focused on patient out-
comes and lesion as well as normal organ appearance was
variable at different levels, up to three non-consecutive
sections from each patient study, separated by at least
20 mm in CTP and 10 mm in ADC maps, were selected to
increase case availability. Sections from the same patient
examination were assigned to different case sets so that no
reader assessed two cases from the same examination.
Images were cropped to display only the prostate or heart
region of interest, and were anonymised before selection.
Both studies were locally approved by the institutions re-
view board.
Reader tasks

Clinicians’ performance with greyscale, hot-iron, and
rainbow scales was tested for detection, categorisation,
and quantification. Each group was presented with a set
of 70 CTP cases (35 positive and 35 negative) or 55
prostate ADC map cases (22 positive and 33 negative).
Readers interpreted the same set of cases three times, in
three separate sessions, using a different colour scale
each time. Cases were presented in random order in
each session, and the sequence of colour scales for each
participant was also randomised. Due to very limited
reader availability, a minimum washout period of 30
Figure 1 Sample positive cases from the myocardial CTP study. Short axi
with the three evaluated colour scales. Left to right: greyscale, hot-iron, a
minutes was set to minimise eye fatigue. Prostate
readers used an inverted rainbow (IR) scale, which they
requested. Readers received training on software, task
demonstration, and use of the confidence-scoring
scheme with a 14-case training set. The prevalence of
lesions in the training set was similar to that in the
study set. Readers were unaware of lesion prevalence
during all sessions.

Task 1: detection
A horizontal slider from 0e100 was used for rating

confidence in the presence or absence of a hypoperfused
myocardial area (CTP) or a malignant prostate tumour
(ADC). Readers were trained to use a range of 0e50 for
cases they considered negative, using zero when the case
was undoubtedly negative, 50 to 100 for cases considered
positive, 100 for definitively positive and 50 when unable
to decide on the presence or absence of a lesion. A plain
language guide was displayed below the slider for easy
reference. Invasive coronary angiography with fractional
flow reserve and prostate pathology reports were used as
truth for this task. Readers were blind to patient records
and other imaging. For cases that scored positive for lesion
(50 or above), they were prompted to perform a second
task.

Task 2 for CTP: ischaemic lesion categorisation
In this CTP task, readers were asked to classify the

transmural extent of the detected perfusion defect as a
percentage of the myocardial wall: <25%, 26e50%, 51e75%,
or >75%.

Task 2 for ADC maps: intensity quantification and
localisation

The prostate group was asked to localise the lowest ADC
value within the tumour using a mouse to position a cir-
cular 5-pixel region of interest (ROI). The median ROI value
and the pixel coordinates were recorded. For cases where a
second area was considered suspicious, readers were
instructed to use the index lesion defined by PIRADS as the
most aggressive for analysis. The software recorded per-
formance time.
s-oriented sections representative of the left ventricle base displayed
nd rainbow scales. Arrows depict an ischaemic lesion.
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Workstation

Surface tablets (Windows 8.1, Microsoft, Redmond, WA,
USA) were used to run custom-designed software (MATLAB
R2015b, MathWorks, Natick, MA, USA) for presenting cases
and recording answers. Cases were assessed on a medical
display (Eonis MDRC-2224 BL, Barco, Kortrijk, Belgium),
sized 512�512 pixels on a full-screen black background. A
screenshot of the user interface is displayed in Fig 2. No
image manipulation tools were provided. A fixed window
width (WW) of 300 HU and window level (WL) of 100 HU
was used for the myocardial study following institutional
practice. For the prostate study, a fixed customisedWW/WL
of 1100/820 HU was selected based on the intensity value
range of all cases. On-screen display modes were used to
select colour settings. The standard RGB display mode was
used for rainbow, IR and hot-iron sessions, and the Digital
Imaging and Communications in Medicine (DICOM) mode,
incorporating a greyscale standard display function (GSDF)
look-up table, was selected for greyscale. Ambient light was
kept within the American Association of Physicists in
Medicine (AAPM) CT/MRI/NM reading room recommenda-
tions (50 lx).18
Sizing and data analysis

iMRMC software was used,19 case variance estimates
from a previous study,20 an effect size of 0.05, and a 95%
significance for sizing. The “split-plot” study design
described above corresponds to power estimates of 98% for
the CTP and 99% for the ADC study, in a fixed reader sce-
nario. iMRMC software was also used for the statistical
analysis of the colour scale comparison. The primary
Figure 2 Screen capture of the software used for the CTP, task 1 (lesion d
displayed a plain language description for each portion of the slider, rea
unlikely, maybe not, maybe yes, likely, very likely, almost sure yes, 100%
endpoint was the area under the receiver operating char-
acteristic curve (AUC).

Nomultiple-hypothesis adjustmentwasmade for the three
null hypotheses: AUC_greyscale¼AUC_hot-iron, AUC_grey-
scale¼AUC_rainbow, AUC_hot-iron¼AUC_rainbow. Alterna-
tive hypotheses were AUC_greyscale s AUC_hot-iron,
AUC_greyscale s AUC_rainbow, AUC_hot-iron s AUC_rain-
bow. To describe these hypothesis tests, we used 95% confi-
dence intervals (CI) and p-values. Results were presented
following an MRMC analysis approach,19 which accounts for
reader and case variability and is optimised for small sample
sizes. This analysis is based on the t-distribution, U-statistic
estimates of variance, and an estimate of the degrees of
freedom.21 A table including results with themore optimistic
normal approximation is available in the Electronic
Supplemental Material, Section B. This table also offers
detailed analysis by level of experience.

Additional analysis was performed to compare colour
scale performance. Considering a confidence score of 50,
readers’ answers were binarised as positive (50 or above) or
negative (below 50) for each lesion, in accordance with
training received for this study. Answers were then
compared to the ground truth, and the percentage of correct
answers per case was estimated. The binarised analysis
showed that all readers had incorrectly answered 24 cases
for all colour scales (see Discussion for the hypothesis on
this issue). A post-hoc analysis was then performed without
these problem cases.

For the second task, no ground truth was available. When
two readers scored a CTP case >50, their agreement on the
lesion transmural extent was analysed. The observed percent
agreement normalised by extension category was calculated
for each colour scale (see Electronic Supplemental Material,
Section C, for details on the analysis methods). For the
etection). Below the 0e100 confidence score slider, a reference guide
ding from left to right: 100% sure no, almost sure no, very unlikely,
sure yes.
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prostate study, the average difference in the lowest selected
ADC value (DADC, mm2/s) and the average Euclidean distance
(d, mm) between all pairs of readers’ pixel coordinates were
analysed using the two-sample t-test to compare readers’
consistency. Lacking a more rigorous method for agreement
than DADC and d, all observations were pooled and assumed
to be independent and identically distributed (see Electronic
Supplemental Material, Section D).
Results

Task 1: detection

Detection results are presented in Fig 3.

CTP planned analysis
For ischaemic lesion detection (CTP), the AUC�standard

error (SE) was 0.59�0.03 with greyscale, 0.57�0.03 with
hot-iron and 0.52�0.03 with rainbow. The biggest differ-
ence in these results was between greyscale and rainbow
(DAUC¼0.07, 95% CI¼e0.01 to 0.16).

CTP post-hoc analysis
The follow-up analysis without considering the 24

problem cases revealed performance was 0.1 higher when
using greyscale, 0.67�0.02, compared to rainbow,
0.56�0.02 (95% CI¼0.004 to 0.2, p¼0.04). There was
significantly improved detection with hot-iron, 0.61�0.03,
compared to that with rainbow when considering only the
highly experienced readers (95% CI¼0.06 to 0.09). Fig 4
depicts detection results by level of experience. Sensitivity
with greyscalewas higher thanwith hot-iron (95% CI¼0.034
Figure 3 Readers’ detection performance with the different colour
scales with myocardial CTP (left) and prostate ADC maps (right). For
CTP, AUC are presented for raw data analysis and data without difficult
cases, labelled as Post-hoc. Error bars correspond to 1SE. R: Rainbow,
H: Hot-Iron, G: Grey, R-GSDF and H-GSDF: Rainbow and hot-iron
sessions performed with greyscale display function; * p-value for
AUC comparison between greyscale and rainbow was <0.05.
to 0.31) and with rainbow (95% CI¼0.02 to 0.29), consid-
ering readers with all levels of experience. Sensitivity and
specificity for detection are depicted in Table 2.

For prostate, the AUC was 0.79�0.03, 0.77�0.03,
0.80�0.03 with greyscale, hot-iron, and IR, respectively
(Fig 2). No significant differences were observed, although
slightly lower AUCs were measured when using hot-iron
(see Table 2). No significant differences were detected for
experience.

Observed inter-reader percent agreement �SE for both
lesion-present (LP) and lesion-absent (LA) cases was
approximately 0.60 (see Fig 5). Observed intra-reader
agreement for the same case across colour scales was
0.68�0.11 and 0.72�0.14 for CTP and ADCmap, respectively.

There was no significant difference in AUC between hot-
iron and IR using GSDF settings, although average sensi-
tivity was lower for GSDF (0.69�0.08 for hot-iron and
0.68�0.15 for IR) compared to the same session performed
with RGB (0.73 and 0.73, respectively).

Task 2 for CTP: ischaemic lesion categorisation

Table 3 depicts observed inter-reader agreement for
greyscale, hot-iron, and rainbow on transmural ischaemic
lesion categorisation (Fig 4). Intra-reader observed agree-
ment on categorisation was 0.22�0.27, 0.33�0.14,
0.34�0.26, and 0.27�0.23 on categories, <25%, 25e50%,
50e75%, and 75e100%, respectively (not displayed). Use of
category distribution across readers is available in
Electronic Supplemental Material, Section E.

Task 2 for ADC map: lesion quantification

The average DADC value between readers was
119.4�43.2, 101�33.3, and 118.3�42.7 mm2/s when reading
with greyscale, hot-iron and IR, respectively (not signifi-
cant). The average d between readers’ coordinates of the
lowest ADC value was 4�5.8, 3.8�5.1, and 3.7�4.3 mm,
when reading with greyscale, hot-iron, and IR, respectively
(Fig 6). Sample ADC map cases and reader answers are
displayed in Fig 7.

No significant difference in time to decision was
observed. Experienced readers completed sessions faster
(see Electronic Supplemental Material, Section F). Raw data
from this study can be found at https://github.com/DIDSR/
iMRMC/wiki/zabala2018-colorScaleEffects.

Discussion

An effect of colour was observed on ischaemic lesion
evaluation. Both greyscale and hot-iron scales improved
detection performance compared to rainbow, consistent
with previous publications on linear scales. The lower AUC
registered with rainbow is consistent with a 20% lower
detectability reported with spiral scales, attributed to the
lack of perceptual order.7,22e24

Balancing case difficulty beforehand is challenging,
particularly when using subjects of varied experience levels,

https://github.com/DIDSR/iMRMC/wiki/zabala2018-colorScaleEffects
https://github.com/DIDSR/iMRMC/wiki/zabala2018-colorScaleEffects


Figure 4 Detection AUCs classified by readers’ level of experience in the ADC study (upper plot), the CTP study original dataset (middle plot),
and CTP study dataset without difficult cases (lower plot). Each column represents a reader and each colour represents a session with a different
colour scale. *p<0.05 with the normal approximation; **p<0.05 using Gallas’ methods.
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as is usual in diagnostic centres. The binarised response
analysis was motivated by generally low AUCs for the CTP
study, which triggered concerns that some cases were
excessively difficult for the task requested, particularly as
the study task differed in some ways from the regular
clinical task (see below). Given this observation, 24 cases
(approximately the same number of positives and
Table 2
Sensitivity and Specificity for lesion detection.

Myocardial CTP Prostate ADC maps

Sensitivity
(SE)

Specificity
(SE)

Sensitivity
(SE)

Specificity
(SE)

Greyscale 0.69 (0.04)a 0.57 (0.06) 0.72 (0.08) 0.66 (0.09)
Hot-Iron 0.52 (0.05) 0.66 (0.06) 0.73 (0.06) 0.60 (0.07)
Rainbow 0.54 (0.04) 0.58 (0.05) 0.73 (0.06) 0.69 (0.07)
H-GSDF 0.69 (0.08) 0.70 (0.10)
R-GSDF 0.68 (0.15) 0.69 (0.13)

Sensitivity and specificity for lesion detection in the myocardial CTP and
prostate ADC studies. SE: 1 standard error.
H-GSDF and G-GSDF: hot-iron and greyscale session performed with grey-
scale standard display function settings.

a Sensitivity with greyscale is higher than with hot-iron (95%
CI¼0.034,0.31) and with rainbow (95% CI¼0.02,0.29).
negatives) answered incorrectly by all readers in all colour
scales were removed for post-hoc analysis. It was hypoth-
esised that the registered improvement in AUCs, which
followed the same trend found in the originally planned
analysis, together with a reduction in variability (possibly
associated with readers operating further away from the
“guessing line”), highlighted differences across colour scales
(Fig 2). Even though adjusting case difficulty a posteriori is a
limitation of the study, the removal of cases from all colour
scales and readers ensured that no visualisation method
was favoured over others.

Surprisingly, the observed results for the ADC task
showed that IR had a slight advantage over greyscale and
hot-iron on tumour detection, consistent with Borland’s
statement regarding the absence of a universal scale.7 ADC
map-readers used the IR scale. Lower human contrast
sensitivity between hues, with small changes in luminance
in the greenecyan transition has been described.23 Coinci-
dentally, normal myocardium is shown in the greenecyan
range with most of the ischaemic lesions being cyan and
light blue. On the other hand, prostate tumours displayed
with the IR scale are in yellows and reds, contrasting with
the green and cyan representing normal prostate ADCvalues
(see Section G in the Electronic Supplemental Material).



Figure 5 Percent agreement (SD) on lesion detection (left) and categorisation of ischaemic lesion transmural extension (right). Small marks
represent percent agreement for all possible reader combinations; larger marks represent the average percent agreement for each visualisation
method: greyscale (G), hot-iron (H) and rainbow (R), for lesion present (LP) and lesion absent (LA) cases. Error bars correspond to 1 SE of pooled
data.

Table 3
Inter-reader agreement for ischaemic lesion categorisation.

0e25% 25e50% 50e75% 75e100%

Grayscale 0.06 (0.11) 0.38 (0.22) 0.32 (0.24) 0.30 (0.27)
Hot-iron 0.07 (0.21) 0.24 (0.28) 0.30 (0.23) 0.27 (0.28)
Rainbow 0.05 (0.12) 0.19 (0.23) 0.32 (0.23) 0.25 (0.30)

Inter-reader agreement for transmural extent of the detected ischaemic
lesion across colour scales. Agreement is noticeably higher for greyscale in
the 25e50% category.
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Readers assessed each case once with each colour scale;
information on intra-reader agreement within scales is not
available. Intra-reader agreement across colour scales was
approximately 70%, while inter-reader agreement within
colour scales was 60e70% for all methods, consistent with
Figure 6 Correlation between average differences in distance (d) and
ADC value across readers using the different scales. Each small mark
corresponds to one case; the larger mark corresponds to the reader-
and case-average for each method (G: greyscale, H: hot-iron, R:
rainbow). Error bars correspond to 1 SE.
previous reports.2e4,6 No significant difference by reader
level of experience was detected, except for time to deci-
sion, which was lower for experienced readers.

Agreement was higher with greyscale for less conspicu-
ous ischaemic lesions (26e50% wall thickness) compared to
hot-iron and rainbow, but the data are quite noisy. Finally,
the use of higher categories (>50%) was generally more
prevalent with hot-iron and rainbow, suggesting that
readers might tend to overestimate size with these scales.

The average difference for the lowest ADC value
(101e119 mm2/s) is higher than 0.1 of the 750e900 mm2/s
threshold for significant cancer.3 Although similar across
methods, this difference should be carefully considered
when using threshold ADC in support of clinical decisions.
Automated image quantification products are not yet
available, and readers are still required to select areas for
ADC calculation. The present results suggest that measured
values of the order of 650 mm2/s could relate to unmeasured
cancer regions.

Localisation is related to quantification. A higher d could
be interpreted as readers considering different areas sus-
picious for malignancy, or as a mismatch in readers’ inten-
ded and recorded localisations, including marks with very
low intensity values (such as rectum or urethra), resulting
in large ADC differences.

The following differences were observed between the
proposed and clinical tasks. First, readers were blind to
clinical records. Second, cases were read as single sections,
making the differentiation of lesions from artefacts more
difficult. Third, no windowing tool was available, and image
contrast could have been suboptimal for some cases. Fourth,
no other MRI sequence was available to assist in differen-
tiating malignant from benign findings, which exhibit
minimal ADC values; including hyperplasia nodules, calculi
and other calcifications, areas of fibrosis, dense fibromus-
cular stroma, or blood products.3 Finally, the 30-minute
session spacing is a limitation in the study; however, the
large number of cases, the random case display, as well as



Figure 7 Sample prostate positive cases from the ADC map study. Readers’ selected location for the lowest ADC value in the tumour is rep-
resented with a mark (‘o’), see arrows. Left to right: greyscale, hot-iron, rainbow scale.
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the colour scale session randomisation among readers were
used to minimise any effect of case recall on the study
results.

The results of this research do not support recom-
mending a colour scale for myocardial CTP or for prostate
ADC map evaluation. In addition, findings apply only to the
diagnostic methods evaluated, and should not be unjusti-
fiably extrapolated. The present findings constitute a first
investigation of a previously unaddressed issue. It is
possible that some colour scales are more suitable for
detection, localisation, quantification, or intra-lesion local-
isation tasks; however, as changing scales for each task
might not be practical in a clinical scenario, efforts must
focus on finding the best-performing colour scale for a mix
of tasks.

In conclusion, myocardial perfusion CT readers show
improved detection performance (up to 0.10 AUC), and are
more consistent on lesion transmural extension catego-
risation when using greyscale visualisation. A small ten-
dency was found for the IR scale and greyscale to
outperform the hot-iron scale for prostate cancer detection.
An average difference in the detected lowest ADC value of
101e119 mm2/s and an average distance of 4 mm for lesion
localisation were measured and were similar across scales.
The present findings indicated a measurable effect of colour
on image interpretation that merits further investigation,
with study designs focusing on reducing variability in order
to provide optimal presentation in imaging techniques
relying on colour visualisation.
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