
EDITORIAL COMMENT

CT and MRI of pancreatic cancer: there is no rose without a thorn!
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Pancreatic cancer (PC) has a very dismal prognosis, with an
overall 5-year patient survival rate of 8% [1]. The only chance
for cure is complete surgical tumour removal combined with
neo- and/or adjuvant chemotherapy-based regimens.
However, at diagnosis, only 15–20% of patients are surgical
candidates, whereas approximately half of patients have dis-
tant metastases [1]. Furthermore, the probability of metastatic
disease at diagnosis is 28% for 1 cm tumours and 94% for
those of 3 cm [2]. Among the sites of distant metastatic dis-
ease, the liver is the most common.

Traditionally, the presence of liver metastases has been
regarded as a contraindication for any potentially curative treat-
ment strategy [3]. However, recently published retrospective
data on improved survival of patients with oligometastatic dis-
ease who underwent liver metastasectomy compared to those
without metastasectomy have revived the discussion [4].
Particularly in patients with tumours in the pancreatic head,
the overall survival post metastasectomy of oligometastatic liv-
er disease was significantly higher compared to standard care,
whereas in patients with tumours in the body/tail there was no
survival benefit post metastasectomy [4]. Thus, the detection of
liver metastases in patients with potentially resectable PC—and
to some extent even the disease burden—is of utmost impor-
tance for clinical decision-making.

CT is the recommended method for the evaluation of pa-
tients with PC since it provides information on the local extent
of the primary tumour as well as on the presence of intra- and
extra-abdominal metastases [3]. However, for the detection of

liver metastases, MRI with liver-specific contrast agent and
DWI is, in general, the preferred option [5]. In an ideal world,
all patients with potentially resectable PC should undergo liv-
er MRI to investigate the presence of liver metastases and,
thus, allow confident clinical decision-making. However, as
a result of strained resources and limited availability, this op-
tion is not widely feasible.

Thus, the critical question is: in which subgroup of patients
with potentially resectable PC would it be of value to add liver
MRI in the diagnostic workup after performing a staging CT?
Should only patients with indeterminate or suspicious metasta-
tic lesions found on CT be referred for an additional liver MRI
or do even patients with benign or even no lesions benefit from
an additional MRI? The work by Jeon et al. [6] illustrates that
the value of additional liver MRI with extracellular contrast
agent and DWI is high in patients with indeterminate and sus-
picious metastasis on the initial staging CT. Two independent
readers could identify that 11% and 13% of patients, respec-
tively, with lesions indeterminate on CT corresponded to me-
tastases. Furthermore, the two readers could correctly classify
8% and 27% of patients, respectively, with suspicious metasta-
ses on the initial staging CT as not having metastases, and this
could have led to a potential change in treatment strategy (i.e.
from palliation to potential curative treatment). In line with
previous work on the use of gadoxetic acid-enhanced MRI
without DWI [7], lesions that were difficult to detect (false
negative results) or characterise (false positive results) on the
initial staging CT were smaller than 1 cm. Thus, if only sub-
centimetre liver lesions are detected on the initial staging CT,
further evaluation with liver MRI is beneficial since it is diffi-
cult to confirm or exclude metastatic disease. On the contrary, if
metastatic lesions larger than 1 cm are detected, then the addi-
tion of liver MRI is of limited value.

Additionally, in 133 patients with benign or no lesions found
with CT, the readers in the work by Jeon et al. could—after the
addition of MRI—identify only two (1.5%) and three (2.3%)
additional patients, respectively, with liver metastases [6].
Interestingly, in analogous evaluations of the adjunctive role
of liver MRI and DWI in patients with potentially resectable

This comment refers to the article available at https://link.springer.com/
article/10.1007/s00330-017-5258-1.

* N. Kartalis
nikolaos.kartalis@sll.se

1 Division of Radiology, Department of Clinical Science, Intervention
and Technology (CLINTEC), Karolinska Institutet,
Stockholm, Sweden

2 Department of Abdominal Radiology, Karolinska University
Hospital, Stockholm, Sweden

European Radiology (2018) 28:3482–3483
https://doi.org/10.1007/s00330-018-5486-z

http://crossmark.crossref.org/dialog/?doi=10.1007/s00330-018-5486-z&domain=pdf
http://orcid.org/0000-0001-8003-1787
https://link.springer.com/article/10.1007/s00330-017-5258-1
https://link.springer.com/article/10.1007/s00330-017-5258-1
mailto:nikolaos.kartalis@sll.se


cancer, 5–10% of patients with an initial CT negative for me-
tastases were shown to have metastases after the addition of
liver MRI [8, 9], a percentage two to four times as high as in
the work by Jeon et al. [6]. Additionally, Kim et al. found that
the risk of having liver metastases was higher in patients with
borderline resectable (vs. upfront resectable) tumours, tumours
larger (vs. smaller) than 3 cm and preoperative CA 19-9 greater
than 1000 U/mL [8]. Thus, the probability of liver metastases in
patients with potentially resectable PC and an initial CT nega-
tive for metastases is reported to vary between 2% and 10% [6,
8, 9]. This implies that for patients in whom a good quality
initial staging CT shows benign or no lesions at all, the existing
data that an additional liver MRI with DWI will be beneficial
are contradictory. It remains to be seen whether or not a patient
subgroup with specific characteristics as described in the work
by Kim et al. (i.e. borderline and/or tumours larger than 3 cm
and/or CA 19-9 greater than 1000 U/mL) may potentially ben-
efit from the addition of a liver MRI to the negative-for-
metastases staging CT.

Furthermore, the rate of false positive (for metastases) re-
sults of MRI including DWI in the current work by Jeon et al.
was 1–2% (two and one of 133 patients, respectively) which is
also in line with earlier reports [8–10]. This highlights the
need to keep in mind the small—but still existing—risk of
liver metastases overestimation with liver MRI, irrespective
of the contrast agent characteristics (extracellular or liver-spe-
cific). In particular, small peripheral liver abscesses may sim-
ulate metastases. The presence of clinical and/or laboratory
findings indicative of cholangitis plays a critical role in
assessing the correct diagnosis.

The work by Jeon et al. has added valuable information to
the very interesting and clinically relevant topic of the investi-
gation of liver metastases in patients with potentially resectable
PC. Initial staging CT is the undisputed method of choice (i.e.
Bthe rose^) for the evaluation of local tumour extent as well as
intra- and extra-abdominal metastases. However, in the evalu-
ation of small hepatic lesions, liver MRI with DWI addresses
the limitations of CT (i.e. Bthe thorn^) well, which illustrates the
complementary role of CT and MRI in pancreatic cancer.

Funding The authors state that this work has not received any funding.

Compliance with ethical standards

Guarantor The scientific guarantor of this publication is Nikolaos Kartalis.

Conflict of interest The authors of this manuscript declare no relation-
ships with any companies whose products or services may be related to
the subject matter of the article.

Statistics and biometry No complex statistical methods were necessary
for this paper.

Informed consent Written informed consent was not required for this
study because this is an editorial without any study subjects.

Ethical approval Institutional review board approval was not required
because this is an editorial without any study subjects.

References

1. Siegel RL, Miller KD, Jemal A (2018) Cancer statistics, 2018. CA
Cancer J Clin 68:7–30

2. Haeno H, Gonen M, Davis MB, Herman JM, Iacobuzio-Donahue
CA,Michor F (2012) Computational modeling of pancreatic cancer
reveals kinetics of metastasis suggesting optimum treatment strate-
gies. Cell 148:362–375

3. Tempero MA, Malafa MP, Al-Hawary M et al (2017) Pancreatic
Adenocarcinoma, Version 2.2017, NCCN Clinical Practice
Guidelines in Oncology. J Natl Compr Canc Netw 15:1028–1061

4. Tachezy M, Gebauer F, Janot M et al (2016) Synchronous resec-
tions of hepatic oligometastatic pancreatic cancer: disputing a prin-
ciple in a time of safe pancreatic operations in a retrospective mul-
ticenter analysis. Surgery 160:136–144

5. Vilgrain V, Esvan M, Ronot M, Caumont-Prim A, Aubé C,
Chatellier G (2016) A meta-analysis of diffusion-weighted and
gadoxetic acid-enhanced MR imaging for the detection of liver
metastases. Eur Radiol 26:4595–4615

6. Jeon SK, Lee JM, Joo I et al (2018) Magnetic resonance with
diffusion-weighted imaging improves assessment of focal liver le-
sions in patients with potentially resectable pancreatic cancer on
CT. Eur Radiol. https://doi.org/10.1007/s00330-017-5258-1

7. Motosugi U, Ichikawa T, Morisaka H et al (2011) Detection of
pancreatic carcinoma and liver metastases with gadoxetic acid-
enhanced MR imaging: comparison with contrast-enhanced multi-
detector row CT. Radiology 260:446–453

8. Kim HW, Lee JC, Paik KH et al (2017) Adjunctive role of preop-
erative liver magnetic resonance imaging for potentially resectable
pancreatic cancer. Surgery 161:1579–1587

9. Marion-Audibert AM, Vullierme MP, Ronot M et al (2018) Value
of routineMRI with diffusion-weighted-sequences for the detection
of liver metastases in patients with potentially resectable pancreatic
ductal carcinoma and normal liver CT: a prospective multicenter
study. AJR Am J Roentgenol (in press)

10. Ito T, Sugiura T, Okamura Y et al (2017) The diagnostic advan-
tage of EOB-MR imaging over CT in the detection of liver
metastasis in patients with potentially resectable pancreatic can-
cer. Pancreatology 17:451–456

Eur Radiol (2018) 28:3482–3483 3483

https://doi.org/10.1007/s00330-017-5258-1

	CT and MRI of pancreatic cancer: there is no rose without a thorn!
	References


