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Invited Commentary
IMPORTANCE In patients with colorectal liver metastases (CLMs), the optimal treatment of
disappearing liver metastases (DLMs) diagnosed on postchemotherapy computed
tomography (CT) is controversial.

Supplemental content

OBJECTIVE To examine the diagnostic value of magnetic resonance imaging (MRI) (diffusion
weighted, T1/T2, and contrast enhanced) and CT for accurate assessment of the nonviability
of DLMs.

DESIGN, SETTING, AND PARTICIPANTS This was a prospective international study including
patients with initially unresectable CLMs downstaged to liver resection after chemotherapy
at 21 centers in France, Austria, Belgium, the US, and Japan. A total of 233 patients were
registered and 112 were enrolled between November 2016 and March 2021 with a minimum
2-year follow-up. Clinical cutoff was in September 2023, and data were analyzed from August
2024 to May 2025.

EXPOSURES Postchemotherapy evaluation with both CT and MRI was performed. DLMs were
defined as lesions that had disappeared on CT. Confirmed DLMs (cDLMs) were defined as
those that had disappeared on both CT and MRI.

MAIN OUTCOMES AND MEASURES The primary end point was the negative predictive value
(NPV) of MRI and CT in assessing the nonviability of cDLMs using either pathological
complete response (for resected lesions) or the absence of recurrence at the site of cDLMs
during the 2-year follow-up (for lesions left behind) to confirm the true lesion status. The
planned sample size was 149 evaluable cDLMs, aiming at excluding an NPV of 0.85 or lower
with a 1-sided a of 5% and a power of 90%.

RESULTS Among 112 total patients (mean [SD] age, 60.0 [10.4] years; 67 [59.8%] male) a total
of 152 cDLMs and 227 DLMs were evaluable. The NPV of all evaluable cDLMs, either resected
or left behind, was 62.5% (95/152; 90% Cl|,50.8-74.2), which was lower than the prespecified
threshold. The NPV of DLMs was 52.9%. The NPVs of resected cDLMs vs those left behind
were 56.8% (50/88; 90% Cl, 44.2-69.5) and 70.3% (45/64; 90% Cl, 48.6-92.0),
respectively. For patients without extrahepatic metastases who had RO/1 resection, there was
no significant difference in disease-free survival and overall survival between those with all
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or borderline resectable and initially unresectable co-
lorectal liver metastases (CLMs), systemic chemo-
therapy with targeted therapy is widely recognized as
a strategy to increase the chance of conversion to potentially
curative liver resection.' Accurate preoperative staging with
computed tomography (CT) or magnetic resonance imaging
(MRI)is critical for planning the most effective therapeutic ap-
proach. A notable challenge arises when liver metastases be-
come undetectable on imaging after chemotherapy; these me-
tastases are termed disappearing liver metastases (DLMs).
According to the literature, approximately 20% of liver le-
sions may disappear on CT scans after 6 to 12 cycles of
chemotherapy.*° DLMs present a therapeutic dilemma due to
difficulty in intraoperative identification and the uncertainty
regarding the presence of residual viable tumor cells. The op-
timal management of DLMs—whether they should be re-
sected or left behind—remains controversial as described in a
recent international survey,® and the relevant literature is cur-
rently limited.”® Previous studies have shown that radiologi-
cal complete response does not consistently correspond with
pathological complete response; the proportion of DLMs that
revealed nonviable tumor cells by pathology or no recur-
rence by follow-up imaging varies widely, ranging from 33%
to 83%.917
These findings were primarily obtained from retrospec-
tive, single-center studies that predominantly used CT, with
limited integration of MRI. Furthermore, acquisition param-
eters for imaging were inconsistently defined, and the use of
targeted therapies was less common than it is today. Thus far
no multi-institutional prospective international studies have
addressed the optimal treatment of disappearing CLMs. To ad-
dress these gaps, we initiated an international prospective
study to evaluate the diagnostic performance of CT scans and
multiparametric MRI in predicting the nature of confirmed
DLMs (cDLMs). The aim of this study was also to assess whether
c¢DLMs should be resected or left behind after surgery, provid-
ing valuable insights for improving patient outcomes.

Methods

Patient Flow

Diffusion-Weighted Magnetic Resonance Imaging Assessment
of Liver Metastasis to Improve Surgical Planning (DREAM) was
an international, multicenter prospective intergroup study led
by the European Organisation for Research and Treatment of
Cancer (EORTC), Japan Clinical Oncology Group (JCOG) and Eu-
ropean Society of Surgical Oncology (ESSO). Patients with bor-
derline resectable or unresectable CLMs at initial diagnosis were
registered. Registration after initiation of chemotherapy was also
allowed, provided that CT scans and multiparametric MRI—
including T1and T2 weighted, diffusion weighted (DW), and con-
trast enhanced (CE)—were performed during the chemo-
therapy period. Patients eligible for registration had unresectable
or borderline resectable CLM at diagnosis with World Health Or-
ganization performance status of O or 1, regardless of the pres-
ence of resectable extrahepatic metastases. After chemo-
therapy, patients were considered for surgical resection through
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Key Points

Question How accurately can computed tomography (CT) and
magnetic resonance imaging (MRI) assess the nonviability of
disappearing liver metastases (DLMs) after neoadjuvant
chemotherapy in patients with colorectal liver metastases (CLMs)?

Findings In this diagnostic study including 112 patients with
initially unresectable CLMs, the negative predictive value of
confirmed DLMs (disappeared on both CT and MRI) was below the
prespecified threshold. Survival outcomes were not significantly
improved with resection of confirmed DLMs.

Meaning The findings suggest that MRl may improve the
accuracy in nonviable DLM detection; however, confirmed DLMs
did not reliably indicate nonviability, and survival benefit of
removal of cDLMs is still unclear in this setting.

discussion among a multidisciplinary team composed of sur-
geons with hepatobiliary expertise, oncologists, radiologists, and
pathologists. Patients who were eligible for enrollment had re-
ceived at least 2 cycles of chemotherapy, were considered re-
sectable by the multidisciplinary team, and had undergone 2
sets of CT and MRI scans (baseline and prior to surgery). He-
patic resection was scheduled within 8 weeks of the latest
imaging. This study was approved by the relevant institu-
tional review board at each center, and conducted in accor-
dance with the Declaration of Helsinki. Written informed con-
sent was obtained from all patients.

Collection of Lesions and Definition of Disappearing Lesions
Information regarding disappearing lesions was systemati-
cally collected and assessed. DLMs were defined as lesions un-
detectable on CT scans regardless of confirmation of disap-
pearance by multiparametric MRI. Confirmed DLMs (cDLMs)
were defined as lesions undetectable on both preoperative CT
scan and multiparametric MRI, including DW-MRI, T1- and T2-
weighted MRI and CE-MRI (either hepatocyte specific or ex-
tracellular contrast agent). Therefore, non-cDLMs were de-
fined as lesions undetected by CT but not confirmed on MRI.
In addition, data regarding the 2 largest lesions were col-
lected.

Quality Assurance of Imaging, Surgery, and Pathology
Imaging

Quality assurance of imaging, surgery and pathology were con-
ducted in accordance with established guidelines (eAppen-
dixin Supplement 1). CT and MRI scans were uploaded by the
participating centers using the EORTC Imagys platform or pro-
vided on CD or DVD. Quality assurance and control check were
performed on all scans to ensure image quality and consis-
tency in acquisition protocols.

An imaging guideline, including recommended acquisi-
tion parameters of CT, T1- or T2-weighted MRI, DW-MRI, and
CE-MRI, was developed through consensus among radiolo-
gists from the participating centers (eAppendix in Supple-
ment 1). For DW-MRI, a minimum of 3 b values, with the high-
est being 700 or greater, was recommended. The identification
of cDLMs on DW-MRI was based on the apparent diffusion co-
efficient calculated using 3 different b values.
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Surgery and Pathology

The definitions of initially unresectable and borderline resect-
able CLM were as follows. Unresectable CLMs were defined as
no possibility of resecting all metastases with tumor-free mar-
gins (RO) and preserving at least 30% of the liver volume as
the future liver remnant with viable vascular inflow, outflow,
and biliary drainage. Borderline resectable CLMs were de-
fined as potentially operable but technically more challeng-
ing to achieve RO resection. The surgical approach to cDLM/
DLM, whether resected or left in place, was determined at the
discretion of the surgeons at participating centers. All lesions
underwent intraoperative ultrasonography in accordance with
each institution’s standard practice.

Pathological evaluation was conducted in accordance with
pathological guidelines, as incorporated in the trial protocol.
The location of cDLMs was documented using a specificillus-
trated template. To identify a cDLM, the area of the cDLM was
initially sectioned at 5-mm intervals. A second close inspec-
tion was performed by the pathologist near the site of the tar-
get lesion if the no lesion was detected during the first cut-
ting, sectioning at 1-mm intervals.

Complete pathologic response was defined as absence of
residual cancer cells and large amount of fibrosis (TRG1). Grade
of tumor regression was evaluated according to Rubbia-
Brandt criteria.'®

End Points

The primary end point was the negative predictive value (NPV)
of MRI and CT in declaring cDLMs to predict lesion nonviabil-
ity using either pathological complete response or the ab-
sence of local recurrence at the site of cDLMs at 2-year follow
up as the best available reference for true lesion status. For re-
sected cDLMs, lesions classified as TRG1 by local diagnosis were
regarded as truly free of viable tumor cells. For cDLMs left in
place, noliver recurrence at the cDLM site, as confirmed by di-
agnostic imaging 2 years postsurgery, was regarded as a true
negative. CT and MRI scans at 2 years postsurgery were man-
datory to confirm the absence of tumor recurrence.

The NPV of multiparametric MRI and standard CT com-
bined, was derived as NPV = [left-behind cDLMs (without re-
currence within 2 years) + resected cDLMs(TRG1 pathological
response)] / (all evaluable left-behind or resected cDLMs). Key
secondary end points were NPV of multiparametric MRIand CT
combined for the detection of nonviable lesions in the sub-
groups of resected cDLMs: NPV (resected) = (resected cDLMs)
(TRG1 pathological response) / (all evaluable resected cDLMs)
and cDLMs left behind: NPV(left behind) = (left-behind cDLMSs)
(without recurrence within 2 years) / (all evaluable left-
behind cDLMs). Other end points included the number of dis-
appearing lesions per patient and NPV of each imaging modality.
Postoperative complication rate, disease-free survival (DFS) and
overall survival (OS) after surgery were also assessed.

Statistical Analysis

This study aimed to confirm whether an NPV was greater than
0.85 using a 1-sided test with a type 1 error of 5%. Since the
unit of analysis was the number of cDLMs and a single patient
may present with several cDLMs, the variance for the NPV ac-
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counting for within-patient correlation!® was used in gener-
ating the normally approximated 2-sided 90% CI. Testing pro-
ceeded by checking whether the lower confidence limit of this
CIwas above 0.85. Targeting a power of 90% under the alter-
native that the NPV was 0.95 or greater and assuming a within-
patient correlation between lesions of 0.2, for an average of 2
cDLMs per patient, it was initially estimated that 92 evalu-
able cDLMs were needed. Further assuming that 15% of the pa-
tients would present with at least 1 cDLM, and that 80% of these
cDLMs would be evaluable for their true status, 383 eligible pa-
tients were required. The sample size was increased to 400 con-
sidering a 4% dropout rate due to being lost to follow-up or in-
eligibility. Monitoring during the study revealed that some
design assumptions did not hold. Consequent recalculation re-
sulted in 149 required evaluable cDLMs to maintain 90% power
for the study. Patient accrual and follow-up after the end of ac-
crual lasted for 5 and 2 years, respectively.

DFS was calculated as the time in days elapsed from the
day of initial hepatic surgery until the day of first local re-
lapse, extrahepatic progression, or death from any cause,
whichever occurred first. Patients alive and progression free
at their last visit were censored on that date. Occurrence of sec-
ond cancers was ignored in this analysis. OS was defined as the
time in days from the day of initial hepatic surgery to the day
of death. Patients alive at their last follow-up visit were cen-
sored on that date. Survival probabilities were estimated using
the Kaplan-Meier method, and association with treatment was
summarized through hazard ratios (HRs) and 2-sided 95% CIs
via Cox regression model. For postoperative complications,
overall grading was based on the Clavien-Dindo
classification.?%:?! The study followed the Standards for Re-
porting of Diagnostic Accuracy (STARD) reporting guideline.
Clinical cutoff was in September 2023, and data were analyzed
from August 2024 to May 2025.

. |
Results

Patients and Lesions

Between November 2016 and March 2021, 233 CLM patients
were registered across 21 participating centers in France, Aus-
tria, Belgium, the US, and Japan. After chemotherapy, 112 pa-
tients (mean [SD] age, 60.0 [10.4] years; 67 [59.8%] male and
45 [40.2%] female) were deemed suitable for conversion sur-
gery by the multidisciplinary team and enrolled for analysis
(Table). Of those, 109 patients underwent liver surgery. Me-
dian (IQR) follow-up duration after surgery was 26.1 (24.3-
32.6) months.

Atotal of 296 DLMs were identified on CT scans, 203 (69%)
of which were classified as cDLMs. The median (IQR) num-
bers of DLMs and cDLMs per patient were 3 (2-6) and 3 (1-5),
respectively. Among these, 227 DLMs (158 resected and 69 left
behind) and 152 cDLMs (88 resected and 64 left behind), re-
spectively, were considered evaluable according to the imaging
protocol (Figure 1). Baseline characteristics of enrolled pa-
tients are listed in the Table. A median (IQR) of 8 (5-11) che-
motherapy cycles was administered preoperatively. The num-
bers of liver metastases based on the imaging modality are

JAMA Surgery Published online September 17,2025

© 2025 American Medical Association. All rights reserved, including those for text and data mining, Al training, and similar technologies.

E3


http://www.equator-network.org/reporting-guidelines/stard/
http://www.jamasurgery.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamasurg.2025.3600

E4

Research Original Investigation

Accuracy of Imaging in Assessing Nonviability of Disappearing Colorectal Liver Metastasis

Table. Patient Characteristics

Table. Patient Characteristics (continued)

Enrolled patients

Enrolled patients

Variable (N =112), No. (%) Variable (N = 112), No. (%)
Age at registration, median (IQR), y 60.5 (53.0-67.0) Primovist (Gd-EOB-DPTA) 69 (61.6)
Sex Multihance (Gd-BOPTA) 14 (12.5)
Male 67 (59.8) Gadlinium 19 (17.0)
Female 45 (40.2) Missing 10(8.9)
Primary tumor location CEA, median (IQR), ng/mL® 7.2 (3.5-68.0)
Right-sided colon 25(22.3) CA19-9, median (IQR), U/mL® 25.5(7.8-94.2)
Left-sided colon 50 (44.6) Abbreviations: CA19-9, carbohydrate antigen 19-9; CEA, carcinoembryonic
Rectum 37 (33.0) antigen; EGFR, epidermal growth factor receptor; Gd-BOPTA, gadobenate
Clinical T stage of primary tumor dimeglumine; Gd-EOB-DTPA, gadolinium-ethoxybenzyl-diethylenetriamine
penta-acetic acid; IAH, intra-arterial hepatic; VEGF, vascular endothelial growth
T1/12 9(8.0) factor; WHO, World Health Organization.
T3 43(38.4) 2@ Data were collected from the prospective cohort only (n = 66) who had not
T4 35(31.3) completed conversion therapy at enrollment as part of eligibility criteria
Missing 25(22.3) specific to this cohort.
Clinical N stage of primary tumor ®|ncluding initial and subsequent (if applicable) chemotherapies.
NO 22 (19.6) € CEA and CA19-9 were based on 99 and 90 nonmissing values, respectively.
N1 31(27.7)
N2 29 (25.9)
Missing 30(26.8) shown in eTable 1 in Supplement 1. Evaluation of all lesions
Resection of primary tumor in each imaging modality is shown in eTable 2 in Supple-
Yes 65 (58.0) ment 1. Among 75 evaluable non-cDLMs, 69 lesions (92%) re-
No 47 (42.0) mained visible on CE-MRI. Of 224 evaluable non-DLMs, 10 (3%)
Presence of extrahepatic metastases were not detected on CE-MRI and were detected on CT scans.
Yes 14 (12.5)
No 98 (87.5) NPV
Number of liver metastases at initial diagnosis, 7 (4.0-10.0) Primary and Key Secondary End Points
median (IQR)? The NPV was calculated as the percentage of nonviable le-
WHO performance status sions. The NPV of all evaluable cDLMs, either resected or left
0 84 (75.0) behind, was 62.5% (95/152; 90% CI,50.8-74.2), with the lower
1 28 (25.0) confidence limit of 50.8%, which was lower than the prespeci-
KRAS fied threshold of 85% (Figure 2). The NPV of resected cDLMs
wild 74 (66.1) and those left behind was 56.8% (50/88; 90% CI, 44.2-69.5)
Variant 34 (30.4) and 70.3% (45/64; 90% CI, 48.6-92.0), respectively. Consid-
Missing 4(3.6) ering the 90% ClIs, results were similar between subgroups and
BRAF consistent with the primary end point. The percentages of non-
Wild 71(63.4) viable lesions for DLMs, cDLMs and non-cDLMs are shown in
Variant 32.7) Figure 2. The percentage of nonviable lesions was higher for
Missing 38(33.9) cDLMs (56.8%) than for non-cDLMs (31.4%) in resected DLMs.
Microsatellite instability Only 5 left-behin.d DLMs yvere non-cDLM§ (7%), thus tI.IE per-
High instability 76.3) centage of nonviable lesions yvas not. estimated for this sub-
Stable 25 403) group. The percentage of nonviable lesions across different che-
— motherapy regimens is shown in eFigure 1in Supplement 1.
Missing 60 (53.6)
First chemotherapy regimen Intraoperative Description of Lesions
Doublet 21(188) Among 203 cDLMs, 48 (23.6%) were still visible by intraop-
Doublet + EGFR FIEBE) erative ultrasound and 11 (5.4%) were identified as scars dur-
DiEulBe: < WEE? 2 ) ing surgery. Among 93 non-cDLMs, 54 (58.1%) and 12 (13.0%)
Triplet 9(8.0) were visible by ultrasound and identified as scars or calcified
Triplet + EGFR 6(5.4) lesions. Contrast-enhanced ultrasonography (CEUS) was per-
Triplet + VEGF 10(8.9) formed on 107 ¢cDLMs and of these, 23 ¢cDLMs (22%) re-
IAH 1(0.9) mained visible by CEUS (eTable 3 in Supplement 1). All cDLMs
Total cycles of chemotherapy, median (IQR)” 8(5.0-11.0) that were visible on ultrasound were resected, and one-third

Type of contrast-enhanced agent

(continued)
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of those that were invisible were.
In the primary analysis population, among 76 cDLMs ex-
amined by CEUS, 19 (25%) remained visible on CEUS and all
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Figure 1. CONSORT Diagram

233 Initially unresectable or borderline CLMs

112 Patients who did not undergo surgery
53 Progressive disease
30 Conversion not possible
20 Ineligible
—> 7 Patient decision
3 Adverse events
3 Lost to follow-up
2 Missing
1 Progressive disease and adverse events

112 Patients who planned conversion surgery

!

582 Recorded lesions from 109 patients
323 Disappearing lesions
296 DLMs
37 Disappearing on MRI only
249 Nondisappearing on CT and MRI

3 Patients excluded and 6 lesions removed
from analysis
1 Peritoneal
1 Splenic
1 Disease progression between enrollment
and surgery

576 Recorded lesions from 109 patients
332 Disappearing lesions
296 DLMs
33 Disappearing on MRI only
244 Nondisappearing on CT and MRI

*»‘ 42 Patients excluded (did not have DLMs) ‘

‘ 296 DLMs from 67 patients ‘

—»‘ 93 Lesions labeled as non-cDLMs ‘

‘ 203 cDLMs from 54 patients ‘

51 cDLMs not evaluable from 10 patients
14 No MRI at 2 y after surgery
13 MRI at 2 y taken out of window period
—> 12 Ablated
8 Death within 2y
2 Missing follow-up data
2 No TRG evaluation

152 Evaluable cDLMs from 44 patients
88 Resected
64 Left behind

CLMs indicates colorectal liver metastases; cDLMs, confirmed disappearing liver
metastases; CT, computed tomography; DLMs, disappearing liver metastases;
MRI, magnetic resonance imaging; TRG, tumor regression grade.

were resected, while 57 (75%) were not visible on CEUS (13 re-
sected and 44 left behind). The percentage of nonviable le-
sions was higher among cDLMs that were not visible on CEUS
(73.7% [42/57; 90% CI, 55.0-92.3]) compared to cDLMs that
were visible on CEUS (63.2% [12/19; 90% ClI, 38.7-87.6]).
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Surgical Outcome

The rate of RO and Rl resection was 96.3%. Surgical informa-
tion is shown in eTable 4 in Supplement 1. Among 109 pa-
tients, early (within 30 days) and late (31-90 days) postopera-
tive complication Clavien-Dindo grade IIla or greater were
observed in 12 (11.0%) and 4 (3.7%) patients without postop-
erative mortality, respectively. Two-stage hepatectomy was
performed in 6 patients (5.5%). TRG based on the resected le-
sions is shown are eTable 5 in Supplement 1. Adjuvant che-
motherapy after surgery was performed in 46 patients (42.2%).
Oxaliplatin combined regimen was used in 38 patients (34.2%).

Survival Outcome

The prognostic role of cDLMs and DLMs was evaluated in pa-
tients without extrahepatic metastases at the time of surgery
whohad RO or R1resection (n = 92), by comparing patients with
disappearing lesions vs those without disappearing lesions. The
median DFS was similar: 9.3 (95% CI, 7.2-12.8) months vs 8.5
(95% CI, 7.1-13.1) months for patients with and without cDLMs,
respectively. Although the median OS could not be estimated
for either group, a similar trend was observed (Figure 3). OS
in all patients who underwent operation based on presence of
cDLM were shown in eFigure 2 in Supplement 1. This was also
the case when comparing patients with DLMs vs those with-
out DLMs. (eFigure 3 in Supplement 1). For survival analysis
in patients with cDLMs who did not have extrahepatic metas-
tases at the time of surgery and had RO or R1resection (n = 45),
alonger median DFS estimate was observed for patients with
all cDLMs removed (11.4 [95% CI, 6.4-18.8] months) com-
pared to those with at least 1 cDLM left behind (7.6 [95% CI,
5.7-12.11months), but no statistically significant difference was
shown in terms of HR (0.92 [95% CI, 0.48-1.77]) (Figure 4). For
0S, although the HR (0.80 [95% CI, 0.21-3.08]) was numeri-
cally in favor of all cDLMs removed vs those with at least 1 cDLM
left behind, there was also no statistically significant differ-
ence.

.|
Discussion

Over the past 2 decades, advances in chemotherapy have ex-
panded the technical possibilities for treating patients with ini-
tially unresectable CLMs. The development of DLMs follow-
ing chemotherapy could potentially increase the chances of
conversion surgery, assuming that MRIand CT findings can ac-
curately predict tumor nonviability. However, in this prospec-
tive international study, cDLMs did not sufficiently predict non-
viability of tumor cells in initially unresectable or borderline
CLMs. Performing CEUS may increase the diagnostic accu-
racy of disappearing lesions.?? Furthermore, there was no sig-
nificant difference in terms of DFS or OS between patients who
had all cDLMsresected and those who had 1 or more cDLM left
behind. To our knowledge, this is the first study to prospec-
tively investigate the true nature of disappearing CLMs using
protocol-defined quality assurance of imaging, surgery, and pa-
thology.

DLMs were observed in 67 of 233 patients (28.8%), which
is consistent with previous reports. cDLMs, which were un-
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Figure 2. Percentage of Nonviable Lesions for Disappearing Liver Metastases (DLMs), Confirmed DLMs (cDLMs), and Non-cDLMs
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No. of visible lesions? 95 25 120 50 22 72 45 3 48
Total No. of lesions 152 75 227 88 70 158 64 5 69
No. of patients 44 36 59 39 34 54 15 4 15

2Percentage of nonviable lesions is computed as the number of nonviable
lesions divided by the total number of lesions. For cDLMs, this is the negative
predictive value, the primary end point.

PNonviable lesions: resected lesions with TRG1 or left-behind lesions without

recurrence at 2-year follow-up.

“Percentage of nonviable lesions was displayed for cDLMs only, as almost all
left-behind DLMs were cDLMs (93%). Only 5 left-behind DLMs were not cDLMs
(7%).

Figure 3. Disease-Free Survival and Overall Survival Based on the Development of Confirmed Disappearing Liver Metastases (cDLM)s
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detectable even on multiparametric MRIs, were observed in
54 patients (23%). The percentage of nonviable lesions in
c¢DLMs was higher than in non-cDLMs (lesions undetectable
on CT scans but still visible on MRIs), demonstrating the ad-
ditional benefit of MRI confirmation. The diagnostic perfor-
mance of CT may be impaired after chemotherapy due to pa-
renchymal changes such as hepatic steatosis and development
of sinusoidal obstructive syndrome.?® In the CAMINO trial,?*
liver CE-MRI changed the treatment plan in approximately one-
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third of patients with CLMs, supporting the essential role of
MRI in the comprehensive diagnosis of liver lesions. Despite
using the latest protocol-defined multiparametric MRI tech-
nologies, including Primovists, imaging diagnosis in the
CAMINO trial did not accurately predict the nonviability of
cDLMs.

Our results were comparable with those of previous re-
ports. While the addition of CEUS may improve accuracy, even
with CEUS, disappearing lesions on imaging do not suffi-
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Figure 4. Disease-Free Survival and Overall Survival in Patients With All Confirmed Disappearing Liver Metastases (cDLMs) Removed and Those With

Any cDLMs Left Behind (n = 45)
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ciently predict tumor nonviability. The NPV for cDLMs with
CEUS confirmation should be interpreted with caution as these
data were based on a smaller subgroup of lesions (n = 57). Al-
though NPV may improve in resectable CLMs with a presum-
ably lower tumor burden, a significant breakthrough is un-
likely without the development of new, more effective
chemotherapy regimens. Integrating tumor biology—such as
changes in circulating tumor DNA tumor fraction before and
after chemotherapy?*—into radiomics is essential to improve
the diagnostic performance of cDLMs.

In this study, a significant impact of treatment on sur-
vival outcomes was not shown in the subgroup of patients with-
out extrahepatic disease and achieving RO or R1 resection. For
patients who responded to systemic chemotherapy and pro-
ceeded to conversion surgery, development of cDLMs and re-
moval of all cDLMs (vs leaving behind =1 cDLM) were not shown
as significant favorable prognostic factors. It should be em-
phasized, however, that statistical power was limited due to
the small sample size and a significant prognostic benefit could
be potentially demonstrated with a larger sample size. To ex-
pand the indication of conversion surgery, various surgical pro-
cedures have been developed, such as 2-stage hepatectomies
with or without augmentation of the future liver remnant, or
1-stage mainly parenchymal sparing-resections combined with
intraoperative ablations.?® Our present findings indicate that
surgically treating cDLMs may not provide clear advantage with
unresectable CLM patients. Systemic treatment may be a more
appropriate therapeutic strategy for eradicating microcellu-
lar proliferation. Indeed, according to other subspecialities in
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surgical oncology (eg, breast or ovarian cancer), resection of
small metastatic deposits, such as axillary lymph node in-
volvement is currently regarded as futile.?”2® Liver trans-
plants may represent a potentially promising treatment strat-
egy for some of the enrolled patients in our study.?°

Limitations

This study had several limitations. First, a central review of
imaging has not been performed thus far. Second, the study
was not powered to formally test survival benefit by design.
Correction for potential prognostic factors was not carried out
due to the small sample size and low number of recorded events
especially for OS. Hence, further investigation would be war-
ranted, which is a task that seems difficult to be achieved af-
ter experiences and endeavors of our multi-institutional in-
ternational trial.

. |
Conclusions

In conclusion, diagnosis of cDLMs based on both CT and MRI
did not accurately predict the presence or absence of tumor
viability in this study. Survival benefit associated with surgi-
cal resection for cDLMs remains unclear due to small sample
size and insufficient power for this research question. Al-
though these survival findings should be interpreted with cau-
tion, the DREAM study highlights potential concerns regard-
ing the inclusion of DLMs as targets for surgery following
conversion chemotherapy.
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