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Abstract
Objectives The aim of this prospective study was to compare
the diagnostic performance of 64-row MDCT and gadoxetic-
acid-enhanced MRI at 3.0 T in patients with colorectal liver
metastases in correlation with histopathological findings.
Methods Lesions detected at MDCT and MRI were
interpreted by three blinded readers and compared with
histopathological workup as the term of reference. Two sub-
groups of lesions were additionally evaluated: (1) metastases
smaller than 10 mm and (2) lesions in patients with and
without steatosis of the liver, assessed histopathologically.
Results Surgery and histopathological workup revealed 81
colorectal liver metastases in 35 patients and diffuse metastat-
ic involvement in 3 patients. In a lesion-by-lesion analysis,
significant sensitivity differences could only be found for
reader 1 (P=0.035) and reader 3 (P=0.003). For segment-
based evaluation, MRI was more sensitive only for reader 3
(P=0.012). The number of false-positive results ranged from 3
to 12 for MDCT and 8 to 11 for MRI evaluation. In the group
of small lesions, the sensitivity differed significantly between
both methods (P=0.003). In patients with hepatic steatosis,

MRI showed a trend toward better performance than MDCT,
but without statistical performance.
Conclusions The 3.0-TMRIwith liver-specific contrast agents
is the preferred investigation in the preoperative setting, espe-
cially for the assessment of small colorectal liver metastases.
Key Points
• Potential surgical treatment requires accurate radiologi-
cal assessment of colorectal liver metastases

• Magnetic resonance imaging with gadoxetic acid is the
preferred imaging investigation.

• MRI is better than multidetector CT for detecting small
liver metastases.

Keywords Colorectal neoplasms/pathology . Liver
metastases . Magnetic resonance imaging . MDCT .

Gadoxetic acid

Introduction

Surgical resection of colorectal liver metastasis has evolved as a
potentially curative treatment in patients with metastatic disease
confined to the liver. Recent advances in multimodality treat-
ment, with the implementation of atypical parenchyma-sparing
resections, have reduced postoperative mortality, and the suc-
cess of neoadjuvant chemotherapy has increased the number of
patients who are candidates for liver surgery. Thus, in the last
several decades, the 5-year overall survival after hepatic resec-
tion of colorectal liver metastases has increased to 35–58 %
[1–3]. Even multiple metastases in both liver lobes are no
longer a contraindication for surgical resection if sufficient
amounts of liver tissue remain [4, 5]. However, the complete
elimination of intrahepatic metastases is mandatory for curative
purposes. This requires an accurate localisation of all
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intrahepatic lesions prior to surgical resection and underlines
the importance of diagnostic imaging [6].

The detection of focal liver lesions with multidetector-
row CT (MDCT) or gadolinium-enhanced MRI is based on
morphological criteria and specific enhancement pattern
following intravenous (IV) contrast agents. In order to im-
prove the performance of liver lesion detection with MR
imaging, several liver-specific MRI contrast media have
been developed. Gadoxetic acid (Primovist®, Bayer
Healthcare, Berlin, Germany) is a liver-specific agent that
can be used for both perfusion and hepatocyte-specific imag-
ing. After IV injection, a considerable and prolonged [7]
enhancement of the liver parenchyma due to hepatocellular
uptake can be observed, whereas non-hepatocellular lesions
show only minimal or no enhancement. Several clinical stud-
ies have proven an increase in the detection of liver lesions
with these hepatocyte-specific contrast media, with a diagnos-
tic performance comparable or even superior to standard non-
specific gadolinium chelates or spiral CT [8–11].

Only a few studies have compared gadoxetic-acid-
enhanced 1.5-T MRI and contrast-enhanced MDCT for the
detection of liver metastases [12–15]. MRI at a higher field
strength as well as 64-row MDCTwith more slices results in
an improved image resolution and increased detection rate
of liver lesions [16, 17]. To our knowledge, studies compar-
ing 3.0-T and 64-slice CT in patients with colorectal liver
metastases, with histopathological verification, are still lack-
ing. The purpose of this study was to compare gadoxetic
acid-enhanced MRI at 3.0 T with contrast-enhanced 64-row
MDCT for the detection of colorectal liver metastases in
patients who were candidates for surgical liver resection in
correlation with histopathological findings.

Materials and methods

Patient population

The study was designed as a prospective trial with the aim to
compare the sensitivity of gadoxetic acid-enhanced MRI
and 64-row MDCT in the detection of hepatic colorectal
metastases. The protocol for this study was reviewed and
approved by the Institutional Review Board of our institu-
tion. All patients gave their written informed consent to both
investigations. The patients enrolled in this study were high-
ly suspected of having hepatic colorectal metastases on the
basis of their history of colon carcinoma and previous ultra-
sound or CT studies performed at an outside institution. We
included 43 patients, who underwent preoperative gadoxetic
acid-enhanced 3.0-T MRI and contrast-enhanced 64-row
MDCT (time interval, 0–8 days) between November 2006
and February 2008 for highly suspected hepatic metastases
from colon cancer. Six of them were excluded from the study

because of diffuse metastatic involvement, and, in two pa-
tients, the MR examination had to be terminated before con-
trast administration because of claustrophobia (n=1) and
severe agitation (n=1). Thus, 35 patients completed imaging
and subsequently underwent resection of their liver metastases
(Fig. 1). In these patients, the mean time interval between
surgical resection and the second imaging examination (either
MDCT or MRI) was 3 days (range, 0–19 days). In this final
study group (35 men, 10 women), the mean age was 65 years
(range, 41–87 years).

Magnetic resonance imaging

MRI examinations were performed on a superconducting
magnet operating at 3.0 T (Magnetom Trio Tim; Siemens
Medical Solutions, Erlangen, Germany) and equipped with
a phased-array coil, which was placed on the upper abdo-
men, and a spine coil that was placed dorsally. Routine liver
MR images were acquired in transverse planes using the
following sequences: a 2D dual-echo breath-hold T1-
weighted GRE (FLASH) sequence, field-of-view (FOV)
350 mm, at in-phase [repetition time (TR)/effective echo time
(TE), 130/2.46]; an opposed-phase (130/3.69), slice thickness
5 mm; a navigator-triggered T2-weighted turbo spin-echo
(TSE) sequence 2,000/95 (TR/TE), FOV 370 mm, slice thick-
ness 5.5 mm; and a breath-hold T2-weighted HASTE with fat
supression, 1,800/151 (TR/TE), FOV 400 mm, slice thickness
5.5 mm. In 23 patients, diffusion-weightedMR imaging using
a breath-hold, axial, single-shot 2D echo-planar imaging (EPI)
sequence (3,049/76), FOV 380 mm, slice thickness 6 mm,
was performed. Diffusion-weighted MR imaging was
obtained with b-values of 50 s/mm2, 400 s/mm2, and
800 s/mm2. ADC maps were calculated on a voxel-by-voxel
basis with an implemented algorithm.

After intravenous administration of a bolus of gadoxetate
disodium (Primovist®, Bayer Healthcare; 0.025 mmol/kg

Target population (n=43) 
Histologically proven colorectal cancer, 

known liver metastases

Excluded patients (n=8)

unresectable extent of liver metastases (n=6)

unavailable completion of MRI 
claustrophobia = 1
severe agitation = 1

Study population (n=35) 
Metastastic resection and

Histopathological verification (n=35)

Fig. 1 Flowchart of patient enrolment
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body weight) through an intravenous cubital line, followed
by a saline flush of 20 ml, dynamic T1-weighted MRI was
performed using a breath-hold T1-weighted fat-suppressed
volumetric interpolated sequence (VIBE) at 30, 70, and
130 s after contrast material administration during the he-
patic arterial, portal, and equilibrium phases, respectively
(TR/TE 3.13/1.24, slice thickness 1.7 mm, FOV 350 mm),
followed by the same sequence in the coronal plane (TR/TE
3.13/2.46, 2 mm slice thickness, 400-mm FOV), and then by
a T1-weighted 2D breath-hold fat-saturated FLASH GRE
sequence, 5 mm slice thickness. This sequence was repeated
20 min after the injection of gadoxetic acid. In addition,
there was a T1-weighted fat-suppressed VIBE sequence in
the axial (slice thickness 1.7 mm) and coronal planes (slice
thickness 2 mm).

Multidetector CT imaging

All CT examinations were performed using 64-slice
multidetector CT (Sensation 64; Siemens) with a detector
configuration of 64×0.6 mm. The following parameters
were used: tube voltage, 120 kV; tube current, 220 mAs
with automatic dose modulation; gantry rotation time, 0.5 s;
detector collimation, 64×0.6 mm, pitch 1. Precontrast CT
images of the upper abdomen were obtained, then nonionic
contast medium (iomeprol 300 mg/ml) was administered
intravenously as a bolus of 2 ml/kg body weight, up to a
maximum of 150 ml, using a power injector with a flow rate
of 5 ml/s and followed by a 40 ml saline flush. Image
acquisition was obtained in the arterial and portal venous
phases after contrast-medium injection using a bolus track-
ing programme provided by the manufacturer of the CT
unit. All images were reconstructed with a section thickness
of 3 mm and an increment of 2 mm for axial slices and
coronal multiplanar reformations.

Image evaluation

Three radiologists (W.S., H.R., and A.B., all with more than
10 years' experience in CT and MRI of the abdomen) inde-
pendently reviewed the CT and MRI images to identify all
of the focal intrahepatic lesions. They were informed that
this study included only patients with colorectal metastases,
but were not provided with any other information about the
patients. For the detection and characterisation of liver le-
sions, all images from each CT examination were analysed
together. Analysis of MR images was performed using all
available MR pulse sequences. To minimise any decision
threshold bias due to reading-order effects, the CT and MRI
reading sessions were presented in a randomised sequence
and separated by at least 8 weeks. Readers were aware that
all patients had known colorectal hepatic metastases. All
images were evaluated on a 2K monitor (Barco, Kortrijk,

Belgium), and the optimal window setting was adjusted
individually in each patient, as required by the reviewer.

The whole liver was divided into eight hepatic segments
according to Couinaud’s classification [18]. For each assess-
ment, liver maps were completed by drawing each liver
lesion on a respective template according to the Couinaud
system of liver anatomy. This was done for MR and CT
images separately. Then, the reader assessed the lesion for
size (defined as a lesion’s maximum diameter on the most
representative transverse image) and the likelihood for
metastatic disease. The criteria for the radiological diag-
noses of hepatic metastasis were irregular or ill-defined
borders, low T1 signal intensity and variably high T2
signal intensity, and lack of or only minimal enhance-
ment on hepatobiliary phase images (Fig. 2). The three
readers graded the likelihood that a lesion represented a
metastasis using a five-point scale: 1, definitely benign lesion;
2, probably benign lesion; 3, equivocal; 4, probably metasta-
sis; 5, definitely metastasis.

The readers classified each liver segment (1–8, according
to the classification of Couinaud) as free of metastases or as
containing at least one metastasis using a five-point scale: 1,
definitely no metastasis; 2, probably no metastasis; 3, equiv-
ocal; 4, probably metastasis within a segment; 5, definitely
metastasis within liver segment. When a lesion had invaded
two or more segments, the readers were asked to evaluate all
involved segments. In total, 280 segments were assessed.

A fourth radiologist (M.S.) correlated the scored lesions
with the histopathological reference standard on the basis of
the description regarding the size and location of the lesion
as a coordinate. To calculate the sensitivity, specificity, and
accuracy of each investigation, scores of 5, 4, and 3 were
considered positive, and scores of 1 or 2 were considered
negative.

Standard of reference

For all patients, diagnoses of metastases were based on
histopathologic findings. The resected pathological spec-
imens were routinely sectioned with a slice thickness of
5 mm. Assignment of detected liver lesions was enabled
by matching the marked lesions on the evaluation sheets
on the liver graphs to the histopathological report and
the surgical report, which included a description of
intraoperative sonography. In three patients, an exact
correlation of histopathological findings and the reader’s
evaluation was impossible due to diffuse metastatic he-
patic involvement. In these three patients, histopathological
workup ruled out other hepatic lesions than colorectal
metastases. For lesion-based analysis, therefore, a max-
imum of five lesions was classified as correctly assessed
if they were assigned to the correct liver segment by the
different readers.
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Statistical analysis

Data were analysed using a statistical software programme
(IBM SPSS 19.0 for Windows, Chicago, IL). Metric data, such
as numbers of detected lesions, are described using mean ±
standard deviation. In order to compare the mean number of
detected lesions, Greenhouse–Geisser-corrected, two-way re-
peated measures ANOVA was used. In addition, lesion- and
segment-based sensitivities and specificities were calculated. In
order to compare the two investigations and different readers, a
logistic regression for repeated measures (GEE) was used,
taking multiple measures per patient into account.
Furthermore, McNemar tests were used for pairwise post hoc
comparisons. In addition, two more subgroups of lesions were
created: (1) a comparison between CTand MR imaging for the
detection of lesions smaller than 10 mm; (2) a comparison of
detection of all lesions on MDCTand gadoxetic-acid enhanced
MR imaging in patients with and without steatosis of the liver.
The amount of fatty infiltration of the liver was determined
histopathologically by semiquantitative percent-wise estima-
tion, and a minimum of 25 % of histopathologically proven
fatty changes in the liver parenchyma was considered a mark-
edly steatotic change in the liver parenchyma [9]. AP-value ≤0.

05 was considered to indicate a statistically significant differ-
ence. An a priori power analysis was based on a paired t-test to
compare the two methods with respect to the number of cor-
rectly identified lesions per patient. This test revealed that 34
patients were needed to obtain a power of 80 % (alpha 5 %,
two-sided) to detect a medium effect (epsilon=0.5).

Results

In 32 patients, a total of 81 metastases were diagnosed
according to the reference standard. In the other three pa-
tients with diffuse hepatic spread of colorectal metasases, a
maximum of five lesions was added to the list of correctly
classified lesions if they were correctly assigned to the
affected segment, resulting in a total of 96 hepatic metasta-
ses. The diameter of the metastases determined by histo-
pathologic workup of the resected specimen ranged from 0.2
to 7.5 cm (mean: 2.3 cm). Thirteen patients had a solitary
metastasis, seven had two metastases, three had three me-
tastases, four had four metastases, three had five metastases,
one had six metastases, one had eight metastases, and three
had diffuse metastatic infiltration (Fig. 3). In total, 280

Fig 2 Coexisting benign and
malignant lesion in the same
patient. a Contrast-enhanced
MDCT in the portal venous
phase shows a minimally
hyperattenuating lesion near the
gallbladder (arrow) and a large
hypoattenuating lesion in the
right lobe (arrowhead).
b Unenhanced MRI
(T1-weighted 2D GRE) slightly
delineates the lesion in segment
IV (arrow) and a hypointense
large lesion in the right lobe
(arrowhead). c After gadoxetic
acid administration (T1-
weighted VIBE arterial phase),
homogeneous enhancement of
the lesion in segment IV is
shown (arrow) without
enhancement of the other lesion
(arrowhead). d Hepatobiliary
phase MRI (T1-weighted 2D
GRE) confirms the
hepatocellular origin of the
lesion (FNH) in segment IV,
with uptake of liver-specific
contrast material (arrow) and
metastatic origin of the lesion in
the right lobe (arrowhead)
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segments were assessed, and in 98 segments histopathology
revealed metastatic spread of colorectal carcinoma.

All sensitivity values of MDCT and MRI are reported in
Table 1. No significant differences between both methods
for all readers could be found (P=0.063). The tendency for
interaction (P=0.061) showed that obviously not all readers
achieved superior results with MRI. Accordingly, McNemar
tests showed verifiable differences only for reader 1 (P=0.

035) and reader 3 (P=0.003) for the lesion-based evaluation.
A different sensitivity for the assessment of segmental in-
volvement was found only for reader 3 (P=0.012). The
number of false-positive diagnoses is shown in Fig. 4.
Specificity for CT evaluation was 100 % for reader 1, 94.
5 % for reader 2, and 95.1 % for reader 3. For MRI
evaluation, specificity values ranged from 97.3 % for reader
1, 96.7 % for reader 2, and 97.3 % for reader 3. Logistic

Fig 3 Patient with multiple
liver metastases. a Contrast-
enhanced MDCT in the portal
venous phase shows only two
lesions (arrows). b Gadoxetic
acid-enhanced MRI (T1-
weighted VIBE portal venous
phase) shows another two
subcapsular lesions (arrows).
c On delayed imaging (T1-
weighted 2D GRE, 20-min post
administration of gadoxetic
acid), the smallest subcapsular
lesion of non-hepatocellular
origin (arrow) was clearly seen
and assigned with high
confidence

Table 1 Lesion detection: sensitivity of MDCT and MRI on a per-lesion and per-segment basis

Lesion type Reader 1 Reader 2 Reader 3

CT MRI P-value CT MRI P-value CT MRI P-value

Lesion-based, total (n=96) 81.1 % 90.5 % 0.035 87.4 % 91.6 % 0.344 80.0 % 91.6 % 0.003

Lesions-based, size ≤10 mm (n=31) 64.5 % 77.4 % 0.344 74.2 % 77.4 % 1.0 51.6 % 87.1 % 0.001

Segment-based (n=280) 89.8 % 90.8 % 1.00 88.8 % 94.9 % 0.180 84.7 % 93.9 0.012

Numbers in parentheses are numbers of lesions
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regression measurements showed significant differences
in specificity for segment-based evaluation between
MDCT and MRI for all readers (P<0.001) and for the
two methods (P<0.001). However, the McNemar test
for each reader showed no significant results (P-value
of 0.06 for reader 1, P-value of 0.34 for reader 2, and P-value

of 0.29 for reader 3). Receiver-operating characteristic
analysis resulted in AUCs curves for MDCT ranging from 0.
916 to 0.949 and for MRI ranging from 0.940 to 0.962,
respectively.

Considering the group of lesions ≤10 mm (n=31), we
found significant different sensitivity values between the
two methods (P=0.003) with an overall sensitivity of 63.
4 % for MDCT and 80.6 % for MRI (Fig. 5). Furthermore,
this difference depended on the rater (P=0.03).

Eleven patients in our study group had a histopatho-
logically proven fatty infiltration of more than 25 % of
the liver parenchyma (i.e., at least moderate diffuse
steatosis). In the analysis of these patients, MRI showed
a trend toward better performance than the other tech-
nique (Table 2), but without statistical significance
(Fig. 6). Differences in sensitivity values in patients with and
without fatty infiltration were not statistical significant be-
tween raters (P=0.847) or between methods (P=0.594).
Specificity values were 100 % for all readers for the interpre-
tation of CT in patients with steatosis and in one reader in
patients without steatosis compared to 96.3–100 % for
MRI in patients with steatosis and 96–96.8 % in patients
without fatty infiltration.

Fig. 4 Number of false-positive ratings for both methods

Fig. 5 a Contrast-enhanced
MDCT in the portal venous
phase fails to show any lesion
on this level. b Gadoxetic acid-
enhanced MRI in the portal
venous phase (T1-weighted
VIBE) shows a small
hypointense subcapsular lesion
(arrow). c On the delayed
postconstrast MR image
(20 min, T1-weighted 2D
GRE), the lesion without
enhancement (arrow) is clearly
seen. Specimen confirmed the
diagnosis of colorectal
metastasis
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Discussion

Several clinical trials have confirmed an improved long-
term survival rate for patients who undergo liver resection of
colorectal metastases, including survival rates of more than
5 years, even in patients withmultiple metastases [2, 4]. For an
increasing number of patients with potentially curative liver
resection, preoperative diagnostic imaging has gained signif-
icantly more importance in achieving an accurate selection of

potential surgical candidates. Nevertheless, the most appro-
priate imaging technique remains controversial.Multiple stud-
ies comparing the detection rates of MDCT and contrast-
enhancedMRI in patients with hepatic metastases have shown
inconsistent results [9, 13, 19–27]. A meta-analysis compar-
ing the diagnostic performance values of CT, MR, FDG, PET,
and FDG PET/CT in studies published between 1990 and
2010 confirmed that MRI should be the first-line investigation
for evaluating colorectal liver metastases [28]. Nevertheless,

Table 2 Lesion detection in patients with at least moderate steatosis: sensitivity of MDCT and MRI

Fat content Reader 1 Reader 2 Reader 3

CT MRI P-value CT MRI P-value CT MRI P-value

No steatosis (n=24) 87.7 % 93.8 % 0.289 93.8 % 95.4 % 1.00 87.7 % 93.8 % 0.219

Fat content >25 % (n=11) 66.7 % 83.3 % 0.125 73.3 % 83.3 % 0.453 63.3 % 86.7 % 0.016

Fig 6 Patient with fatty liver
with histopathological steatosis
of 80 %. a Contrast-enhanced
MDCT in the portal venous
phase delineates no distinct
suspicious lesion at this level.
b T2-weighted MRI (T2-TSE)
shows a hyperintense lesion
near the portal vein division
(arrow). c On gadoxetic acid-
enhanced MRI (T1-weighted
VIBE, portal venous phase) no
lesion is distinguishable.
d Hepatobiliary phase imaging
(T1-weighted 3D GRE) shows
a hypointense lesion (arrow),
confirmed as a colorectal
metastasis
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the use of liver-specific contrast agents and nonspecific
gadolinium-chelates did not provide improved results [28].
Other studies evaluating MR imaging with liver-specific con-
trast agents have demonstrated a marked improvement in the
detection of colorectal metastases compared to spiral CT
[29–31]. However, a direct comparison between both
methods, with histopathological proof, has not yet been
performed.

Gadoxetic acid, sometimes referred to as a “combined
contrast agent”, has imaging properties of perfusion and
hepatocyte-selective properties [32] and can be used to
improve lesion detection, to characterise lesions as hepato-
cellular or nonhepatocellular, and to specifically characterise
some hepatocellular lesions (Fig. 2). Hypovascular metasta-
ses, such as metastases deriving from a colorectal origin,
appear hypointense in the arterial phase compared to sur-
rounding liver parenchyma, which represents contrast up-
take to a lesser degree than the surrounding liver
parenchyma. In the hepatocyte phase, due to a lack of
hepatocytes and the lack of an intracellular transport mech-
anism, almost all the contrast agent is washed out and no
uptake is observed within the metastases. In our study,
significant differences in sensitivity values between
MDCT and MRI could not be found for all three readers
together. However, further statistical evaluation revealed
that only reader 1 and reader 3 showed significantly superior
performance with MRI. Reader 2 as an expert in MDCT
imaging did not equally profit from gadoxetic-enhanced
MRI. We did not pay for the slightly higher sensitivity of
MRI with a higher number of false-positive lesions and a
lower specificity.

Nevertheless, the sensitivity of MRI on a per-lesion basis
in the present study (90.5–91.8 %) was very similar to
recently published results (81.1–88.2 %) [9, 14, 22, 30].
However, MDCT performance in the present study was
better (80.0–87.4 %) than anticipated from the literature
(70.4–78 %) [31, 33, 34]. Studies with an intraoperative
standard of reference report a lesion-by-lesion sensitivity
above 80 % for different liver lesions with MDCT and
MRI imaging [26, 35–38]. A meta-analysis of studies,
which compared different imaging investigations in patients
with colorectal metastases between 1990 and 2010, could
identify only one study that fulfilled the criteria of only
including lesions with intraoperative and histopathologic
verification [28]. A strength of this article is the histological
workup that served as the standard of reference for each
patient.

The detection of small lesions in particular remains a
challenge. For lesions up to 10 mm, the sensitivity estimates
for MR imaging were slightly but not significantly higher
than those for CT (Fig. 3), whereas an increasing sensitivity
for MR imaging was reported in articles published after
January 2004 [28]. Differences in sensitivity values were

found for both methods, with higher sensitivity rates for
MRI evaluation (Table 3). Published data reported a higher
accuracy for the detection of small hepatic lesions with liver-
specific enhanced MRI at 1.5 T [11, 22], compared to DWI
[39]. These results are in line with the present study at 3.0 T.

Fatty infiltration of the liver is a common occurrence in
patients with colorectal cancer metastases undergoing
neoadjuvant chemotherapy. Recently, it has been shown that
fatty infiltration may impair detection of metastases with
MDCT by diminishing the contrast between a hypodense
hepatic lesion and surrounding liver tissue. However, statis-
tical evaluation of our patients with a histologically proven
fatty liver showed no significant differences between
MDCT and MRI evaluation. Our results showed a higher
specificity and lower sensitivity for both MRI and MDCT
(Fig. 6) and agree with recently published results, which
also showed no statistically significant differences between
the two investigations for lesions >1 cm [40, 41].

A limitation of this study is the selected patient sample
that included only patients scheduled for surgery, and no
patients without liver metastases, which resulted in a higher
level of suspicion on the readers’ part and a lower threshold
for diagnosing a lesion. However, the readers were not
aware of the distribution and/or the number of metastases,
which showed a high variability in our patient group. On the
other hand, inclusion of surgical patients only provided the
best standard of reference (i.e., histopathology). A second
limitation is the fact that the DWI pulse sequence was not
included in the analysis. This was due to the fact that at the
start of the study DWI was not routinely performed at our
institution.

In conclusion, the question of the most appropriate pre-
operative diagnostic workup of liver metastases remains
controversial. MRI evaluation, with its higher sensitivity,
is the preferred investigation in the preoperative setting.
However, MDCT still yields comparable detection rates,
especially if the reporting radiologist is highly familiar with
this method. Identification of small hepatic colorectal me-
tastases remains a challenge, although high-field strength
MRI with liver-specific contrast agents is superior to 64-row
MDCT.

Table 3 Lesion detection for lesions ≤10 mm: sensitivity values of
MDCT and MRI

Sensitivity (%)

CT MRI P-values

Reader 1 64.5 % 77.4 % 0.344

Reader 2 74.2 % 77.4 % 1.0

Reader 3 51.6 % 87.1 % <.001

Overall 63.4 % 80.6 % 0.003
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