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More than half the patients with colon cancer will 
eventually manifest metastases to the liver. Treatment of 
this form of stage IV cancer has greatly evolved over the 
last four decades. Once a disease with a uniformly fatal 
outcome, it is now cured in over a third of the patients, and 
over 50% of the patients live more than 5 years (1). Liver 
resection, when possible, is now a mainstay of treatment for 
hepatic colorectal metastases (2). Many radiologic staging 
exams exist that help assess patients for appropriateness of 
surgery, help plan procedures, and help guide safe resections 
for best outcomes and potential cure (3).

A paper in the December 8, 2023, issue of Lancet 
Oncology emphasizes once again the importance of magnetic 
resonance imaging (MRI) as preoperative staging prior 
to treatment of hepatic colorectal metastases (4). In this 
paper, Görgec and his colleagues at 14 different liver 
surgery centers in the Netherlands, Belgium, Norway, and 
Italy examined data from 325 patients with colorectal liver 
metastases being evaluated for local treatment. All of these 
patients had contrast-enhanced computed tomography 
(CT) before enrollment. They looked at the influence of a 
contrast-enhanced MRI on clinical planning and outcome. 
A change in local treatment plan based on the MRI was 
observed in 31% of patients, including more extensive local 
therapy in 13%, less extensive therapy in 4%, and 11% for 
whom local therapy was revoked (4).

These findings are not surprising given the usual 

treatment course for metastatic colorectal cancer. In 
general, most patients with stage IV disease will now have 
chemotherapy prior to attempted resection. Chemotherapy 
decreases sensitivity of CT (3) and sonography because of 
steatosis (5). However, with fat subtraction sequences, the 
sensitivity of MRI in detecting liver metastases remains 
high. In a study by Granata et al. published in 2019, a 
comparison of gadolinium contrast-enhanced MRI versus 
multidetector CT was performed (6). In this study, 3 
different readers were also used to determine the multi- 
and intra-reader variability. The sensitivity per patient by 
MR was between 97% and 100%, while the sensitivity 
per patient by a multidetector CT was 72% to 78% (6). 
In a meta-analysis of 15 studies comprising data from  
2,955 patients with 4,742 colorectal liver metastases, MRI 
was also the most sensitive for looking at residual colorectal 
metastases after neoadjuvant chemotherapy (7).

Others have insisted that positron emission tomography 
(PET) scanning prior to liver resection is mandatory. 
However, in a prospective trial of PET scanning in patients 
whose preoperative staging included multidetector CT 
as well as CT portography, PET scan detection of lesions 
within the liver was poor (3). Viable sub-centimeter lesions 
were detected in patients naïve to chemotherapy 8% of 
the time. In patients who had undergone neoadjuvant 
chemotherapy, the performance was even worse with viable 
lesions that were subcentimeter detected only 4% of the 
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time (8). This is understandable since the background 
uptake of fludeoxyglucose F18 (18F-FDG) in the liver is very 
high. 

18F-FDG PET was useful for detecting metastatic disease 
outside the liver. This prospective trial of 125 patients, 
where the surgeons were blinded to the PET scan study 
until they explored in the operating room, demonstrated 
that the PET scan was helpful in the detection of additional 
extrahepatic disease. One-third of the time, the PET scan 
detection of extrahepatic disease altered therapy (3).

Given these data, it is evident that prior to liver 
resection, it is essential for the patient with metastatic 
colorectal cancer to the liver to be staged both by an MRI 
of the liver as well as a whole-body PET scan. This would 
give the greatest chance that patients inappropriate for 
surgery will be saved from surgical exploration. This will 
also provide the best chance that all disease is found and the 
appropriate surgical plan is implemented for the best long-
term outcome for the patient.

These data would also encourage future trials of standard 
preoperative imaging versus a regimen that includes MRI 
of the liver and whole-body PET scanning. While that is 
a challenging study to perform, an alternative would be a 
matched-pair retrospective study examining influence of 
preoperative imaging on outcomes of liver resection. We 
should examine outcome of patients who have undergone 
liver surgery over the last decades to determine if those who 
had been subjected to MRI or PET or both scanning before 
surgery have a longer disease-free survival, and possibly a 
better long-term survival.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
by the editorial office, Translational Gastroenterology and 
Hepatology. The article has undergone external peer review.

Peer Review File: Available at https://tgh.amegroups.com/
article/view/10.21037/tgh-24-42/prf

Conflicts of Interest: Both authors have completed the ICMJE 
uniform disclosure form (available at https://tgh.amegroups.
com/article/view/10.21037/tgh-24-42/coif). Y.F. reports that 

he is a scientific advisor to Medtronic, Imugene, Vergent 
Biosciences, XDemics, Theromics, Eureka Biologics, and 
Savato Health; and receives royalties from Merck and 
Imugene. M.R. reports that he received grant funding from 
Exact Sciences and devices for clinical trials from Reger/
CAPNOMED GmbH. The authors have no other conflicts 
of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Stewart CL, Warner S, Ito K, et al. Cytoreduction for 
colorectal metastases: liver, lung, peritoneum, lymph 
nodes, bone, brain. When does it palliate, prolong survival, 
and potentially cure? Curr Probl Surg 2018;55:330-79.

2.	 Fong Y, Fortner J, Sun RL, et al. Clinical score for 
predicting recurrence after hepatic resection for metastatic 
colorectal cancer: analysis of 1001 consecutive cases. Ann 
Surg 1999;230:309-18; discussion 318-21.

3.	 Akhurst T, Gönen M, Baser RE, et al. Prospective 
evaluation of (18)F-FDG positron emission tomography in 
the preoperative staging of patients with hepatic colorectal 
metastases. Hepatobiliary Surg Nutr 2022;11:539-54.

4.	 Görgec B, Hansen IS, Kemmerich G, et al. MRI in 
addition to CT in patients scheduled for local therapy of 
colorectal liver metastases (CAMINO): an international, 
multicentre, prospective, diagnostic accuracy trial. Lancet 
Oncol 2024;25:137-46.

5.	 Fong Y, Bentrem DJ. CASH (Chemotherapy-Associated 
Steatohepatitis) costs. Ann Surg 2006;243:8-9.

6.	 Granata V, Fusco R, de Lutio di Castelguidone E, et 
al. Diagnostic performance of gadoxetic acid-enhanced 
liver MRI versus multidetector CT in the assessment of 

https://tgh.amegroups.com/article/view/10.21037/tgh-24-42/prf
https://tgh.amegroups.com/article/view/10.21037/tgh-24-42/prf
https://tgh.amegroups.com/article/view/10.21037/tgh-24-42/coif
https://tgh.amegroups.com/article/view/10.21037/tgh-24-42/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Translational Gastroenterology and Hepatology, 2024 Page 3 of 3

© AME Publishing Company. Transl Gastroenterol Hepatol 2024;9:58 | https://dx.doi.org/10.21037/tgh-24-42

colorectal liver metastases compared to hepatic resection. 
BMC Gastroenterol 2019;19:129.

7.	 Barimani D, Kauppila JH, Sturesson C, et al. Imaging in 
disappearing colorectal liver metastases and their accuracy: 
a systematic review. World J Surg Oncol 2020;18:264.

8.	 Akhurst T, Kates TJ, Mazumdar M, et al. Recent 
chemotherapy reduces the sensitivity of [18F]
fluorodeoxyglucose positron emission tomography in 
the detection of colorectal metastases. J Clin Oncol 
2005;23:8713-6.

doi: 10.21037/tgh-24-42
Cite this article as: Raoof M, Fong Y. Importance of magnetic 
resonance imaging and positron emission tomography as 
preoperative staging tests prior to liver resection. Transl 
Gastroenterol Hepatol 2024;9:58.


