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Hot Topics

Benign liver tumors - Biopsy still nhecessary?

Metastases - A new quality standard?

HCC - Criteria vs. Individual Patient

Whole abdominal staging and primovist — a contradiction?

Brain — Gd-Deposition?
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Focal Liver Lesions

Systemic th
- Chemothera
- Biotherapy

- Targeted The
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Scheme of local therapies
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Example: CRC-Metastases

Limited to the liver
Curative intent
Resection/local Eradication when possible

Which imaging modality for planning?
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Detection: How accurate are we?

Metaanalysis
Lesion based

Mean Sensitivity (%)
Subgroup MR Imaging CT
Lesion size
<1 mm 60.2 (54.4,65.7) [n = 8] 47.3 (40.1, 54.5) [n = 5]
=10 mm 89.0 (81.7,93.7) [n = 8] 86.7 (77.6, 92.5) [n = 5]
Study year

Before January 2004 70.2 (63.2, 76.3) [n = 34]
After January 2004  84.9(79.3, 89.2) [n = 27]

73.4 (61.0, 83.0) [n = 20]
74.9 (69.1,79.9) [n= 18]

Niekel et al. Radiology 2010



Diffusion Weighted Imaging - DWI

Restriction of water mobility -
cellularity

In plane activation of H,O

Mobile H,O - reduced signal

= normal

Resident H,O - high signal

= tumor

Comparison of: ADC, B-Values

Reduced spatial resolution
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Detection / Characterization of liver lesions

DWI vs. EOB-MRI

;g Zp?et;iegrfz Image set Lesion aetiology Total
MR-DWI Benign 78.3 (85/108) *
Malignant 97.5 (542/556) P ©
MR-Dyn Benign 81.5 (88/108) ¢
Malignant 89.9 (500/556) " ©
MR-Late Benign 94.4 (102/108) * ¢
Malignant 100.0 (556/556) = °©

ROC (AUC) for characterization:
DWI 0,82
Dyn 0,76
EOB-Late 0,89

Lowenthal et al. Eur Radiol 2010
Shimada et al. Eur Radiol 2010



Grading
DWI vs. Ki67

Metaanalyse
n=193 NEN, ADC

correlation correlation
Study or Subgroup correlation  SE Weight [V, Random, 95% CI IV, Random, 95% ClI
1.2.9 Neuroendocrine tumor
Besa 2016 031 0197 20% -0.31[-0.70, 0.08]
Guo 2017 -0409 0109 33% -0.41[-0.62,-0.20] S il
Lotfalifazadeh 2016 055 0072 4.0% -0.55[-0.69, -0.41) —
Wang 2011 0683 0129 29%  -0.68[-0.94,-0.43] e,
Subtotal (95% Cl) 124%  -0.52[-0.64,-0.39] i
Heterogeneity: Tau? = 0.00; Chi* = 3.94, df = 3 (P = 0.27); ¥ = 24%
Test for overall effect: Z = 8.03 (P < 0.00001)

Surov et al. Oncotarget 2017



Leberspezifisches KM - Gd-EOB
Breathold T1w3DFS, 2 mm SD, 10 sec pro Leber
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20 Min post Gd-EOB
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VALUE of Gd-EOB Before Surgery

Randomized clinical trial 2014 BJ S

Randomized multicentre trial of gadoxetic acid-enhanced MRI
versus conventional MRI or CT in the staging of colorectal
cancer liver metastases

C.]J. Zech'?, P. Km;pm h-}n , A. I—[l.llzrpnartz2 T. Denecke?, M.-]. Kim®, W. Tanomkiat®, E. Jonas’
and A. Ba- 551L1m*1h on behqlf uf the VALUE study group

nstitute of Clinical Radiology, University Hospital Munich — Grosshadern, Munich, and *Deparmment of Radiology, Charité University Hospital,
Berlin, Germany, * Clinic of Radiology and Nuclear Medicine, University Hospital Basle, Basle, Swizerland, *Department of Radiology, Faculty of
Medicine, Siriraj Hospital, Bangkok, and *Department of Radiology, Faculty of Medicine, Prince of Songkla University, Songkla, Thailand, ®Yonsci
University, Severance Hospital, Seoul, South Korea, " Department of Upper Abdominal Surgery, Karolinska University Hospital, Stockholm, Sweden,
and *Department of Biomedical Imaging and Image-guided Therapy, Medical University of Vienna, Vienna, Austria

Correspondence to: Dr C. ]. Zech, Clinic of Radiology and Nuclear Medicine, University Hospital Basle, Petersgraben 4, CH-4031 Basle, Switzerland
(c-mail: Christoph.Zech@usb.ch)

Zech et al. BJS 2014



VALUE of Gd-EOB Before Surgery
Correlation to resected specimen

Total no. of lesions at final diagnosis”
compared with initial imaging

Initial imaging technique L ower Equal Higher

Gadoxetic acid-enhanced MBI 2 of42(5) 37of42(88) 3ofd42 (0
ECCM-MRIT 14o0f34(12) 250f34(74) 40of34 (12)
CE-CT 4 of 29 (14) 18 of 29 (62) 7 of 29 (24)

Conclusion:

Randomized clinical study confirms high value of Gd-
EOB in comparison with CT and ECCM-MRI

Should be made standard(?)

Zech et al. BJS 2014






Detektion / Charakterisierung von lebermetastasen

detection rate

correct

characterization

MRI plain 81% 51%
Huppertz 302
et al. 2004
EOB 87% 63%
Biphasic CT 66% 68%
Bluemke : o o
et al. 2005 316 MR plain 63% 64%
EOB 71% 71%
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Was ware wenn...?

PET-MRI mit EOB bei NET - Retrospektive Bildfusion

o
il T e o
EOB-MRI T R e
“)._ll'o,-’, -7 i
= '.’ 2 & //
VSI ; A’A .//o/
2 9L o
SR-PET-CT s 9|k
<
3 31
[ -o— PET/MR
i o+ PET/CT
-a- CT
N=22 pts. e <- MRI
-0~ PET
S _
= |

I l 1 l
0.2 0.4 0.6 0.8

1-Specificity

Schreiter et al. Eur Radiol 2012

1
1.0

CHARITE



Radial-3DT1FS, free breathing, 1 mm Slices, 2-3 Min,
hepatobiliary Plateau-phase of EOB

Kartesian k-space Radial k-space
breathold Free breathing
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Radial-3DT1FS, freie Atmung, 1 mm Schichtdicke, 2-3 Min,
Hepatobiliare Plateauphase des EOB
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MRT - Therapiekontrolle unter SSA
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Gd-EOB for liver metastases

Test of detection size No. Lesions Detected by % Detection (T1W 20 min

Sequence at Least 3 of 4 Readers as Criterion Standard)
measurement , ‘

) TIW 20 min 103 100.00

N=30 pat. with TIW 5 min 93 90.29
N ET_ I Iver mets T1W arterial 69 66.99

TIW 120 s 95 92.23

TIW in 94 91.26

TIW out 90 87.38

TIW 60 s 91 88.35

TIW pre 95 92.23

T2W 100 97.09

DWI 96 93.20

Luersen et al. JCAT 2016
Source of Estimated Percent of Total

Sequence Variation Variance 95% LCL 95% UCL P Variation
T1W 20 min Interreader 0.0011 0 0.0033 0.29 0.035
T1W out Interreader 0.0018 0 0.0062 0.41 0.051
DWI Interreader 0.0020 0 0.0069 0.41 0.062
T2W Interreader 0.0022 0 0.0063 0.28 0.068
TIW 5 min Interreader 0.0024 0 0.0071 0.30 0.070
TIW 120 s Interreader 0.0026 0 0.0073 0.29 0.074
TIW pre Interreader 0.0031 0 0.0088 0.30 0.088
T1W arterial Interreader 0.0042 0 0.0130 0.36 0.093
TIWin Interreader 0.0036 0 0.0100 0.28 0.106

TIW 60 s Interreader 0.0141 0 0.0463 0.39 0.456



Gd-EOB for liver metastases

Test of detection size
measurement

N=30 pat. with
NET-liver mets
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Gd-EOB and fatty liver

NAFLD and chemo inducd FLD affect a high number of

our patients recieving liver MRI!

SI in T13DFS
Liver
Liver
s _ With _ ‘ Metastasis
Metastasis steatosis

w/o CM With Gd-EOB



Study on performance of Gd-EOB in
fatty livers

Retrospective
Index of steatosis in SI-decrease opp Vvs. in

52 metastatic pat.: 23 colorectal, 12
neuroendocrine, 10 breast, 5 pancreas, 2 ovary
2 independet blinded observers



Study on performance of Gd-EOB in
fatty livers

Set I: non-enhanced and dynamic (ND)

Injection
0,1 ml/kg BW Gd-EOB

e arterial (20s)

e venoos (90s)

e portalvenous (50s)

w/o CM
T1-win / opp

dinamica
T1-w FS 3D

T2-w

Set II: HB

hepatobiliary
T1-w FS 3D




Gd-EOB in fatty livers - Results

e 479 metastases (O1: 475, O2: 435)

e diameter: 2-105 mm

e O1: median 8 / 7 mm (ND / HB)
e O2: median 9/ 9 mm (ND / HB)

Index of steatosis: 27-90 % (median 46 %)



Gd-EOB in fatty livers - Results

Detection ND vs. HB

Only ND

ND + HB

Only HB

O1

10%

69%

20%

02

9%

67%

15%




Gd-EOB in fatty livers - Results

Detection and diameter
Case: ,only positive in hepatobiliary phase (HB)"

Probability

0.0 02 04 06 08 1.0

diameter (mm) C



Gd-EOB in fatty livers - Results

Detection ND vs. HB

Only ND ND + HB Only HB

O1 10% 69% 20%

02 9% 67% 15%




Gd-EOB in fatty livers - Results

detection and steatosis, ND vs. HB
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Gd-EOB in fatty livers - Results

Detection and steatosis
Case: ,,only positive in non-enhanced and dynamic”
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Example
EOB in fatty liver

In phase pre-contrast EOB hepatobiliary (20 Min)



Steatosis Index vs. Detection rate

Sensitivity

O1 02
© © /_f_/
o | o |
© _| > ©
.*(%
=
i o <
o | 2 o |
S N = 479 S N = 479
AUC = 0.937 AUC = 0.936
p <0.000001 p <0.000001
o _) e
© 5 | | | | | © | | | | |
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-Specificity 1-Specificity

Cut-off: 60%

©



Background

Diagnostic dilemma of using Gd-EOB-DTPA
(“Primovist”):

* High sensitivity of hepatobiliary phase in the
detection of liver metastases

« Fast blood pool wash-out of Gd-EOB-DTPA
— Reduced contrast in extrahepatic evaluation

* New generation “large bore” MRI scanner
— "Short” axial field of view along z-axis

— Double step acquisition for whole abdomen (patients
S 150 ecm)



Standard protocol Pelvic first-pass protocol

~15s  55s 100s 145s 185s | | 15s 55s 125s 155s 180s
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Hypothesis: = =
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Primary goals: = < Vi
1. Increased vessel and tissue S IS 5 IS
. = o g e}
cont_rast in lower abdomen and I/ e
pelvis  § ;
2. No quality loss in dynamic liver
contrast

Secondary goals:

1. Comparable vessel contrast to
MRI with extracellular contrast
medium (ECCM)
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Results

Pelvicgp vs. Pelvic pre

lliac veins _— IvC

Lower abdomen/pelvis:
Increased vessel and tissue SI .
(pelvicgp vs pelvic ,¢) (P<0.001)

Relative signal intensity
Relative signal intensity

T T T T
Pelvic first-pass Pelvic dyn. late Pelvic first-pass Pelvic dyn. late

Liver:

No differences in
liver veins (p=0.494) and liver -
parenchyma (p=0.438)

Aorta Lymph nodes
1201

ve signal intensity
ve signal intensity

Portal vein significant higher SI in g
standard protocol (p<0.001)

Relati

ECCM:
Significant higher vessel SI in pelvicg,
compared to late pelvicgccy (pP<0.001 -
0.008)

T T T T
Pelvic first-pass Pelvic dyn. late Pelvic first-pass Pelvic dyn. late

p < 0.0



Extrahepatic metastases




NET primary tumors

Pelvic Pelvic
LATE FP

Pelvic Pelvic
LATE : FP




Zusammenfassung

 MRT I6st die CT vor allem bel Patienten mit relativ guter
Prognose immer mehr ab

 Vorteilhaft ist DWI und EOB

« EOB am stabilsten fur Verlaufskontrollen und vor OP am
sensitivsten

« Staging gesamtes Abdomen mit EOB jetzt auch moglich

« Grading mit KM und DWI bislang nur anndhernd maoglich
* Primartumordetektion mdglichst mit SR-Bildgebung

Danke fur die Aufmerksamkeit!



