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Hot Topics

Benign liver tumors – Biopsy still necessary?

Metastases – A new quality standard?

HCC – Criteria vs. Individual Patient

Whole abdominal staging and primovist – a contradiction?

Brain – Gd-Deposition?



Systemic therapy

• Chemotherapy

• Biotherapy

• Targeted Therapy

• …

Focal Liver Lesions

Lokoregional Therapy

• Locally ablative

• regional

Surgery

• Resection

• Transplantation

Decision is being made based on imaging



TARE

Scheme of local therapies

PVE + Surgery

Ablation

Surgery

CT-Brachy



Limited to the liver

Curative intent

Resection/local Eradication when possible

Which imaging modality for planning?

Example: CRC-Metastases



Detection:  How accurate are we?

Niekel et al. Radiology 2010

Metaanalysis 
Lesion based



Diffusion Weighted Imaging - DWI

• Restriction of water mobility -
cellularity

• In plane activation of H2O

A  Mobile H2O – reduced signal 

= normal

B  Resident H2O – high signal 

= tumor

• Comparison of: ADC, B-Values

• Reduced spatial resolution



DWI
T1FS T1FS KM T2FS

B 0 B 50 B 500



DWI



ROC (AUC)  for characterization:

DWI 0,82

Dyn 0,76

EOB-Late 0,89

73 patients
332 lesions

Detection / Characterization of liver lesions
DWI vs. EOB-MRI

Löwenthal et al. Eur Radiol 2010

Shimada et al. Eur Radiol 2010



Metaanalyse 
n=193 NEN, ADC

Grading
DWI vs. Ki67

Surov et al. Oncotarget 2017



Leberspezifisches KM – Gd-EOB
Breathold T1w3DFS, 2 mm SD, 10 sec pro Leber

20 Min post Gd-EOB



VALUE of Gd-EOB Before Surgery

2014

Zech et al. BJS 2014



VALUE of Gd-EOB Before Surgery
Correlation to resected specimen

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



NET



Detektion / Charakterisierung von lebermetastasen

n detection rate correct 

characterization

Huppertz 

et al. 2004
302

MRI plain 81% 51%

EOB 87% 63%

Bluemke 

et al. 2005
316

Biphasic CT 66% 68%

MR plain 63% 64%

EOB 71% 71%



EOB-MRI 

vs. 

SR-PET-CT

N=22 pts.

Was wäre wenn...? 
PET-MRI mit EOB bei NET – Retrospektive Bildfusion

Schreiter et al. Eur Radiol 2012



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

K-Space-Acquisition

Conventional, kartesian
Breathold

Kartesian k-space
breathold

Radial k-space
Free breathing



Radial-3DT1FS, freie Atmung, 1 mm Schichtdicke, 2-3 Min, 
Hepatobiliäre Plateauphase des EOB



MRT – Therapiekontrolle unter SSA

EOB EOB
ECCM früh

ECCM spät



Gd-EOB for liver metastases

Luersen et al. JCAT 2016

Test of detection size 
measurement 
N=30 pat. with
NET-liver mets



Gd-EOB for liver metastases

Luersen et al. JCAT 2016

Test of detection size 
measurement 
N=30 pat. with
NET-liver mets



NAFLD and chemo inducd FLD affect a high number of 

our patients recieving liver MRI!

SI in T13DFS

Liver
Metastasis

w/o CM

Liver
With

steatosis

With Gd-EOB

Metastasis

Liver

Gd-EOB and fatty liver



• Retrospective
• Index of steatosis in SI-decrease opp vs. 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



w/o CM
T1-w in / opp

dinamica
T1-w FS 3D T2-w

hepatobiliary
T1-w FS 3D

20 min

Injection
0,1 ml/kg BW Gd-EOB

t

• arterial (20s)
• portalvenous (50s)
• venoos (90s)

Set I: non-enhanced and dynamic (ND) Set II: HB

Study on performance of Gd-EOB in 
fatty livers



Gd-EOB in fatty livers - Results

• 479 metastases (O1: 475, O2: 435) 

• diameter: 2-105 mm

• O1: median 8 / 7 mm (ND / HB) 

• 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%

O2 9% 67% 15%



Gd-EOB in fatty livers - Results
Detection and diameter
Case: „only positive in hepatobiliary phase (HB)“



Only ND ND + HB Only HB

O1 10% 69% 20%

O2 9% 67% 15%

Gd-EOB in fatty livers - Results

Detection ND vs. HB



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

ND-/HB- ND+/HB- ND-/HB+  ND+/HB+                      ND-/HB- ND+/HB- ND-/HB+  ND+/HB+ 

n:      4       49     97     329    44      42      74    319         



Gd-EOB in fatty livers - Results
Detection and steatosis
Case: „only positive in non-enhanced and dynamic“



Example
EOB in fatty liver

In phase pre-contrast EOB hepatobiliary (20 Min)



Steatosis index vs. Detection rate

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 

> 150 cm)



Hypothesis:

Primary goals: 
1. Increased vessel and tissue 

contrast in lower abdomen and 
pelvis

2. No quality loss in dynamic liver 
contrast

Secondary goals:
1. Comparable vessel contrast to 

MRI with extracellular contrast 
medium (ECCM)



PelvicL

ATE

Pelvi
cFP



Results

p < 0.001

Lower abdomen/pelvis:
Increased vessel and tissue SI 
(pelvicFP vs pelvicLATE) (p<0.001)

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

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

ECCM:
Significant higher vessel SI in pelvicFP

compared to late pelvicECCM (p<0.001 –
0.008)

PelvicFP vs. PelvicLATE



Extrahepatic metastases

Pelvic
LATE

Pelvic
FP

Pelvic
LATE

Pelvic
FP



NET primary tumors

Pelvic
LATE

Pelvic
FP

Pelvic
LATE

Pelvic
FP



Zusammenfassung

• MRT löst die CT vor allem bei Patienten mit relativ guter 

Prognose immer mehr ab

• Vorteilhaft ist DWI und EOB

• EOB am stabilsten für Verlaufskontrollen und vor OP am 

sensitivsten

• Staging gesamtes Abdomen mit EOB jetzt auch möglich

• Grading mit KM und DWI bislang nur annähernd möglich

• Primärtumordetektion möglichst mit SR-Bildgebung

Danke für die Aufmerksamkeit!


