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Management of colorectal cancer with synchronous liver
metastases: impact of multidisciplinary case conference review
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Background: While no evidence exists to support mandatory multidisciplinary case conference (MCC)
review for patients with synchronous colorectal cancer and liver metastases, this unique population may
benefit greatly from multidisciplinary discussion.

Methods: We retrospectively identified patients who underwent liver resection with curative intent
for colorectal liver metastases (CRLM) at a tertiary center between January 2008 and June 2015. The
characteristics of patients discussed at a weekly regional MCC were examined, and the effect of MCC review
on treatment approach was assessed.

Results: Sixty-six patients underwent elective surgery for synchronous colorectal cancer and liver
metastases during the study period. Twenty-nine patients (44%) were presented at a MCC. Presentation
was associated with greater likelihood of undergoing simultaneous or liver-first resection (P<0.0001), with
no difference in the extent of liver resection or location of primary tumor between the groups. A greater
proportion of patients received chemotherapy and/or radiation following MCC discussion, without statistical
significance.

Conclusions: The treatment approach for patients with synchronous colorectal cancer and liver metastases
may be significantly altered based on MCC review. Multidisciplinary discussion is advocated in order to

facilitate equal access to individualized care.
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Introduction and input from various disciplines. Each case requires a

. . unique care plan dependent on patient, primary disease
Patients with synchronous colorectal cancer and colorectal q p p p » P v

liver metastases (CRLM) pose a unique oncological
challenge due to the presence of two disease sites. A variety

site, and metastatic burden, making treatment increasingly

patient specific. Multidisciplinary case conference (MCC)

of treatment approaches exist, and consensus on the optimal
sequence of management has not been reached (1). Optimal
treatment requires increasingly specialized expertise
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review is encouraged in these complex cases as MCCs are
thought to improve quality of care (2-9). While many of
these cases undergo MCC review, the specific benefit of
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MCC presentation in colorectal cancer care is currently
unknown. Such knowledge is essential to inform future
recommendations regarding the presentation of patients
with synchronous disease at MCC.

At presentation, 23-51% of patients diagnosed with
colorectal cancer have synchronous liver metastases (10).
Patients with synchronous disease require co-ordination
of multiple providers in order to optimize the timing and
sequence of therapies, with the management of rectal cancer
and synchronous metastatic disease posing an especially
difficult dilemma. In patients with colorectal cancer and
synchronous liver metastases, surgical resection of all
disease is the only curative option and achieves five-year
survival in 23-39% of cases (1,11) compared to 2.9% in
those treated with palliative chemotherapy alone (12).
The conventional two-staged approach to surgical
treatment involves colorectal surgery first, followed by
delayed resection of liver metastases; however, some
patients may benefit from a liver-first surgical approach
delaying colorectal surgery until after recovery and possible
chemotherapy (1). More recently, there has been greater
enthusiasm for one-stage simultaneous resection of the
primary and metastatic disease, minimising the potential for
tumor progression and avoiding multiple major surgeries
(13-15). Simultaneous resection simplifies adjuvant
treatment planning by eliminating the induction period
between operations during which disease progression
could occur and the benefits of chemotherapy are not clear.
However, concerns persist about the safety of simultaneous
resection, particularly for patients with extensive liver
metastases. Irrespective of surgical approach, chemotherapy
and radiation play an integral role in the management
of patients with synchronous metastatic disease.
Perioperatively, administration of chemotherapy has been
shown to improve progression-free survival following
resection of CRLM (16) and the addition of neoadjuvant
radiation in appropriate patients with rectal cancer reduces
the rate of pelvic recurrence (17). These issues underscore
the importance of MCC discussion and a carefully planned
multidisciplinary approach in these patients.

MCC:s are thought to improve care through a variety
of mechanisms. The representation of multiple specialties
enables expedient decision making, and discussion of
complex cases amongst multiple providers is expected
to generate more evidence-based recommendations.
Furthermore, provider confidence and patient satisfaction
may be positively impacted due to the perception of higher
quality multi-disciplinary care. As such, MCCs have risen
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in prominence and are now widespread amongst cancer
programs (18). Remarkably, no studies have focused on
patients with synchronous primary colorectal cancer
and resectable metastatic disease. These patients, with
potentially curable disease at two sites, pose a unique
challenge and stand to benefit greatly from MCC
discussion. Co-ordination amongst colorectal surgeons,
hepatobiliary surgeons, medical and radiation oncologists,
radiologists, and pathologists may expedite decision making
and improve adherence to evidence-based guidelines. This
study was conducted in order to determine the access to
and association between MCC review and management
amongst patients with colorectal cancer and synchronous
liver metastases.

Methods
Study design

A retrospective cohort study was conducted in order to
determine the association between MCC participation and
the process of care for patients with synchronous colorectal
cancer and liver metastases. The study was approved by
the Western University Office of Research Ethics and the
Lawson Health Research Institute (REB # 106917).

Patients and data

Data on all patients with a diagnosis of synchronous
colorectal cancer and liver metastases who underwent
elective liver resection with curative intent at London
Health Sciences Centre (LHSC) between January 2008
and June 2015 were collected. LHSC is a tertiary care
academic institution in London, Ontario, Canada with a
catchment area of approximately 1.6 million people. Cancer
Care Ontario has mandated that over 90% of all hepato-
pancreatic-biliary (HPB) cancer surgeries in the province of
Ontario take place at designated HPB centres, and LHSC
is the only designated HPB centre inside its catchment area.
A prospectively maintained database of patients undergoing
liver resection at LHSC was used to identify eligible
patients and additional data were retrospectively collected
from both the database and the patients’ medical record.
Synchronous disease was defined as CRLM identified at
or before surgery for the primary tumor, in agreement
with international multidisciplinary consensus (1). In this
cohort, all patients had suspicious or confirmed metastatic
liver lesions present on pre-operative imaging. Liver
resection was classified into minor (<4 segments) or major
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(>4 segments) (19). Patients who underwent resection of
their colorectal primary tumor on an emergent basis for
bleeding, obstruction, or perforation were excluded from
the cohort on the basis of information available in the
complete medical record.

Mcc

A weekly multidisciplinary gastrointestinal cancer conference
has been in operation at LHSC since January 2008.
Colorectal cancer represents the largest volume of cases
discussed. Cases are submitted on a voluntary basis.
Physicians from LHSC and nine community hospitals in
the surrounding region, for which LHSC serves as the
tertiary referral center, are invited to present patients.
The MCC is attended by general surgeons, colorectal
surgeons, surgical oncologists, hepatobiliary surgeons,
medical oncologists, radiation oncologists, pathologists,
and diagnostic radiologists as mandated by Cancer Care
Ontario (20). Videoconferencing connects all participating
hospitals with real-time interaction. Following discussion,
the consensus recommendation of the MCC is documented
in the patient’s electronic medical record. Conventional,
liver-first, and simultaneous approaches are all considered,
along with timing of chemotherapy and radiation.

Variables and analysis

Data on patient demographics, pre-operative staging, MCC
recommendations, operative details, and post-operative
outcomes were collected. Height and weight data was
missing for 5 (8%) patients. These patients were excluded
from analyses involving height, weight, or BMI. All other
data was available for all patients. Univariate analysis was
used to assess whether any variables influenced presentation
at MCC, and whether treatment decisions were impacted
by MCC recommendations. Continuous variables were
expressed as medians (interquartile range) and were
compared using the Mann-Whitney-U test. Categorical
variables were compared using the Fisher’s exact test.
P<0.050 was considered statistically significant. All
statistical analysis was performed using IBM SPSS Statistics
for Windows, version 23 (IBM Corp., Armonk, NY, USA).

Results

Sixty-six patients underwent liver resection with curative
intent for synchronous colorectal cancer with liver
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metastases in the seven-year study period. Twenty-
nine (44%) cases were presented at the gastrointestinal
MCC for discussion. Of these, the majority (25 of 29,
86%) were presented by a tertiary care provider from
LHSC. The remaining 4 (14%) cases were presented via
videoconferencing by medical oncologists in community
hospitals. No cases were presented by a surgeon from a
community hospital. Of the 37 patients who were not
presented at MCC, 43% (16 of 37) underwent elective
resection of their primary tumor in a community hospital
prior to consultation with a hepatobiliary surgeon at LHSC.

MCC presentation

The characteristics for all patients, stratified by MCC
presentation, are displayed in 7able 1. Patients in both
groups had similar age, co-morbidity index, and gender.
There was no significant difference in the proportion of
patients requiring major liver resection. While patients
presented at MCC were more likely to have a rectal cancer,
this was not statistically significant (59% vs. 35%, P=0.082).
Patients who were presented at MCC were significantly
more likely (P<0.0001) to undergo simultaneous resection
of the primary colorectal tumor and liver metastases. Of
the remaining patients who did not undergo simultaneous
resection, 2 (25%) of those presented at MCC underwent
colorectal surgery first, while 6 had a liver-first approach.
In contrast, of the patients who were not presented at
MCC and did not have simultaneous resection, 25 (93%)
had colorectal surgery first, while 2 underwent a liver-first
approach.

Surgical approach

Thirty-one patients (47%) underwent simultaneous
resection. The characteristics of all patients are displayed in
Table 2. The two groups had similar age, BMI, and gender;
however, patients who underwent simultaneous resection
had a significantly lower co-morbidity index (P=0.036).
There were no significant differences in the proportion of
patients with rectal cancer, or the proportion who required
a major liver resection.

Perioperative chemotherapy and radiation

Treatment details, including the number of patients
receiving neoadjuvant and adjuvant therapy, are displayed
in Table 3. Few patients (20%) who underwent a colorectal-
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Table 1 Pre-treatment and treatment characteristics of patients, stratified by presentation at MCC

Presented at MCC

Characteristic P
Yes (n=29) No (n=37)

Age (years), median [IQR] 65 [48-69] 63 [65-70] 0.816
BMI (kg/m?), median [IQR] 25 [23-28] 28 [26-32] 0.011
Male:female 18:11 26:11 0.600
Charlson co-morbidity index, median [IQR] 8 [7-9] 9 [8-10] 0.168
Primary tumor location, colon:rectum 12:17 24:13 0.082
Simultaneous resection, yes:no 21:8 10:27 <0.0001
Surgical approach <0.0001

Simultaneous 21 10

Liver first 6 2

Colorectal first 2 25
Type of liver resection, major:minor 20:9 24:13 0.796
MCC, multidisciplinary case conference; IQR, interquartile range; BMI, body mass index.
Table 2 Pre-treatment and treatment characteristics of patients, stratified by simultaneous versus non-simultaneous resection

Simultaneous resection
Characteristic =]
Yes (n=31) No (n=35)

Age (years), median [IQR] 63 [47-68] 64 [55-70] 0.537
BMI (kg/m?), median [IQR] 26 [23-29] 27 [24-30] 0.209
Male:female 18:13 26:9 0.197
Charlson co-morbidity index, median [IQR] 8 [7-9] 9 [8-10] 0.036
Primary tumor location, colon:rectum 17:14 19:16 1.00
Type of liver resection, major:minor 17:14 27:8 0.070

IQR, interquatile range; BMI, body mass index.

first approach without presentation at MCC received
neoadjuvant chemotherapy. In contrast, most patients
presented at MCC received neoadjuvant chemotherapy
(25729, 86%) and adjuvant chemotherapy (27/29, 93%).
Overall, there was a trend towards increased use of
neoadjuvant and adjuvant chemotherapy after MCC
presentation; however, no statistically significant differences
were found.

Discussion

Our analysis of patients with synchronous colorectal
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cancer and liver metastases revealed that patients presented
at a MCC underwent a greater diversity of treatment
approaches, suggesting more individualized care. More
specifically, these patients were significantly more likely to
undergo a simultaneous or liver-first surgical approach. Of
note, there was also a trend towards a greater proportion
of patients receiving chemotherapy and radiation following
presentation at MCC.

Presentation of cancer cases at MCCs has become a
common component of cancer care at tertiary centers.
Cancer Care Ontario, the provincial body which sets
mandates and guidelines for oncology care in Ontario, has
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Table 3 Treatment details

Wanis et al. Impact of MCC for synch CRLM

Operative approach

Presented at MCC (n=29)

Not presented at MCC (n=37)

Treatment variable

Colorectal first: Liver first: Simultaneous:  Colorectal first: Liver first: Simultaneous:
(Mo =2); (Mo =6); (N =21); (Niotar =25); (N =2); (Mo =10);
(nreclal =2) (nreclal =5) (nreclal =1 O) (nreclal =8) Nrectal =1) (nrecial =4)
Neoadjuvant chemotherapy prior to 2[100] 6 [100] 17 [81] 5[20] 2 [100] 8 [80]
first operation, n [%]
Induction chemotherapy prior to 1150] 4 [67] N/A 21 [84] 2[100] N/A
second operation, n [%]
Adjuvant chemotherapy, n [%] 2 [100] 6 [100] 19 [91] 22 [88] 2 [100] 6 [60]
Neoadjuvant radiation prior to 2[100] 3 [60] 8 [80] 3 [38] 1[100] 3[75]

rectal surgery, n [%]

No differences achieved statistical significance. N/A, not applicable.

recommended that all cancer patients in Ontario should
have the opportunity of MCC review, irrespective of their
geographical location in the province (20). Multidisciplinary
team management, in the context of multidisciplinary
clinics, has been shown to improve the process of care and
long-term outcomes for patients with a variety of tumor
types (21-25). Existing evidence supports centralisation of
care for patients with rectal cancer, demonstrating improved
oncological outcomes due to multidisciplinary management
(26-28). Furthermore, the Consortium for Optimizing
Surgical Treatment of Rectal Cancer (OSTRiCh) group
has strongly advocated for MCC discussion of patients
with rectal cancer in the United States in an attempt to
achieve improvements and standardization in quality of
rectal cancer care (29). This group’s objectives have been
supported by the Commission on Cancer® and while they
do not specifically focus on MCC for the management of
stage IV disease, this endorsement highlights the essential
role of MCC in colorectal cancer care.

While few large studies have focused on the specific
role and impact of MCCs, several smaller studies have
demonstrated significant changes in decision-making
and treatment planning as a result of MCC contribution.
Changes in the management of head and neck (2),
gastroesophageal (3), colon (4), breast (5), lung (6),
gynecologic (7), and urologic (8) malignancies have been
found following multidisciplinary review. Similarly, a study
of 641 patients with colorectal cancer found a modest
proportion of patients whose treatment plans were altered
following MCC review (9); however, the impact of MCC
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discussion on long-term oncological outcome remains
unknown.

Despite the weekly opportunity for presentation at
MCC, fewer than half of the patients in our cohort were
presented at MCC prior to surgery and only 14% of
cases were presented from regional community hospitals.
Consequently, almost half of patients who underwent
elective surgery for their primary tumor without a
preceding MCC discussion were operated on in a
community setting prior to referral for management of liver
metastases, and only one fifth of those patients received
neoadjuvant chemotherapy prior to the colorectal surgery.
In general, patients who were not presented at MCC
followed a typical colorectal-first approach to treatment
and many of these unpresented patients may have had their
care plan significantly altered had they been presented at
a MCC. While superiority of the simultaneous or liver-
first approach remains the subject of active debate, the
variability in care plans recommended by the MCC suggests
greater individualization of care which is hypothesized to
improve treatment outcomes. Currently, there is limited
understanding as to why such few patients with stage IV
disease from community hospitals, and less than half in
the overall series, were discussed at MCC. This finding
warrants further investigation since it exists in the context of
videoconference availability at all surrounding community
sites. Facilitators and barriers to MCC presentation must
be thoroughly examined as they may be crucial areas for
quality improvement. Resources may be better allocated
to ensure that teleconferencing from various community
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hospitals can be coordinated at a time convenient to all
specialists involved.

Some limitations arise due to the design of this study.
Due to its retrospective nature, it is unclear whether
MCC presentation was responsible for the differences
in management, or whether confounding variables are
the underlying impetus for both MCC participation and
varying treatment approaches. Of note, no difference was
found in location of the primary tumor or extent of liver
resection required for patients presented at MCC compared
to those who were not discussed, suggesting that the tumor
burden of the groups was fairly equivalent. Additionally,
the modest sample size of the cohort precludes an in-
depth analysis of the long-term oncological outcomes
following simultaneous versus two-staged resection of
colorectal cancer and associated liver metastases; however
this question has been addressed in large meta-analyses,
with no significant differences in survival identified (30-32).
Furthermore, while simultaneous colorectal resection and
major liver resection should be approached with caution, it
has been performed safely in experienced centers (33-35)
and may be considered in order to minimize the number
of surgeries and overall length of treatment. While we did
not have access to complete data on total treatment time
for patients who had the colon portion of their staged
procedure performed outside of our local area, we suspect
that total time spent receiving treatment may be shorter
for synchronous resections. Moreover, the rational for a
simultaneous approach includes eliminating the possibility
of short-interval disease progression during the inter-stage
period of the colorectal-first approach, simplifying adjuvant
chemotherapy by eliminating the inter-stage period
during which the value of additional cycles is unknown,
reducing length of hospital stay, minimizing cost of care,
and reducing perioperative morbidity in a proportion of
patients. Since no experimental studies have been performed
comparing the surgical approaches, these hypotheses
remain unproven. Nonetheless, they represent a myriad of
significant potential benefits for those who are candidates
for synchronous resections, and should be further studied.

Conclusions

This study examined whether the management of patients
with synchronous colorectal primary tumors and liver
metastases was influenced by MCC discussion. The results
suggest that patients who were presented at a MCC were
more likely to undergo a variable treatment course, while
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unpresented cases followed a typical colorectal-first pattern.
In light of these findings, we suggest that all patients with
known or suspected resectable CRLM be presented at
a regional MCC in order to facilitate individualization
of treatment plans. Until further evidence identifies a
definitively superior treatment approach, patients should
have equal access to consideration of all potential options
including induction and adjuvant chemotherapy, as well
as a non-traditional sequencing of operations. Based on
our data, we anticipate that presentation of these patients
at MCC may alter the surgical approach in a significant
proportion of cases, and potentially result in a larger
percentage of patients receiving neoadjuvant and adjuvant
therapy. Further studies are needed to assess whether MCC
discussion improves treatment outcomes for this unique
patient population.
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