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Additional file 3 — Single patient investigation
As a supplementary material, we report CT and MRI images for the patients P4 and

P6, which were found having LoA > 2 mm in maximum one of the three FMs for

localisation performed with multiple sequences. Zoom of an axial slice of CT (top

left), bSSFP (top centre-left), SPGR (top centre-right) and GRE (top right) images

for the patients P4, P6 before image registration as well as schematic representations

of the centres of the FMs as localised by all the observers (bottom) are shown in

figure 1 and figure 2, respectively. For completeness, we report also the CT ad MRI

images along with the schematic representation of the centres of the FM for patient

P14 in figure 3. Note that this patient was not considered during the analysis since

had a hip implant.
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Figure 1 (Top) Zoom of an axial slice of CT (left), bSSFP (centre-left), SPGR (centre-right)
and GRE (right) images for patient P4 before image registration. The axes X and Y indicate the
anterior-posterior and right-left directions. The intensity of CT image is in Hounsfield Units (HU),
while of MR images is normalised to the maximum over the whole dataset. (Bottom) Schematic
representation of the centres of the FMs as localised by all the observers for patient P4 using
multiple sequences (bSSFP, SPGR and GRE). The labelling of the FM is indicated by the marker:
◦, x, + and • for FM having number 1, 2, 3 and for agreement position, respectively. For this
patient (P4), the LoACM for FM2 was 8.73, 0.87 and 6.17 mm in X, Y and Z, respectively, which
was considered clinically unacceptable.
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Figure 2 (Top) Zoom of an axial slice of CT (left), bSSFP (centre-left), SPGR (centre-right)
and GRE (right) images for patient P6 before image registration. The axes X and Y indicate the
anterior-posterior and right-left directions. The intensity of CT image is in Hounsfield Units (HU),
while of MR images is normalised to the maximum over the whole dataset. (Bottom) Schematic
representation of the centres of the FMs as localised by all the observers for patient P6 using
multiple sequences. The labelling of the FM is indicated by the marker: ◦, x, + and • for FM
having number 1, 2, 3 and for agreement position, respectively. For this patient (P6), the LoACM

for FM1 was 8.99, 12.19 and 3.89 mm in X, Y and Z, respectively, which was considered clinically
unacceptable.
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Figure 3 (Top) Zoom of an axial slice of CT (left), bSSFP (centre-left), SPGR (centre-right)
and GRE (right) images for patient P14 before image registration. The axes X and Y indicate the
anterior-posterior and right-left directions. The intensity of CT image is in Hounsfield Units (HU),
while of MR images is normalised to the maximum over the whole dataset. (Bottom) Schematic
representation of the centres of the FMs as localised by all the observers for patient P14 using
multiple sequences. The labelling of the FM is indicated by the marker: ◦, x, + and • for FM
having number 1, 2, 3 and for agreement position, respectively. For this patient (P14), the
LoACM for FM2 was 0.84, 1.62 and 3.42 mm in X, Y and Z, respectively, which was considered
clinically unacceptable. The statistics relative to this patients have not been considered in the
study due to the presence of the hip implant.
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