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Abstract

Background: This study compared postoperative outcomes and survival rates of patients who un-

derwent simultaneous or staged resection for synchronous colorectal cancer liver metastases.

Methods: Between 2005 and 2018, 126 patients were registered prospectively at a university hospital in

Sweden, 63 patients who underwent simultaneous resection were matched against 63 patients who

underwent staged resection.

Results: The length of hospital stay was shorter for the simultaneous resection group, at 11 vs 16 days,

p = <0.001. Fewer patients experienced recurrence in the simultaneous resection group 39 vs 50 pa-

tients, p = 0.012. There were no significant differences in disease-free survival and overall survival be-

tween the groups. Age (hazard ratio [HR] 1.72; 95% CI 1.01–2.94; p = 0.049) and Clavien-Dindo score

(HR 2.22; 95% CI 1.06–4.67; p = 0.035) had impact on survival.

Conclusion: Colorectal cancer with synchronous liver metastases can be resected simultaneously, and

enables a shorter treatment time without jeopardizing oncological outcomes.
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Introduction

Colorectal cancer (CRC) is the third most common type of
cancer in the Western world and the fourth most common cause
of cancer death worldwide.1 Dissemination of the disease is the
main reason for mortality. Treatment of CRC as well as liver
metastases from CRC has evolved during recent decades, both
from a surgical and oncological point of view. The oncological
treatment available has evolved from mainly 5-fluorouracil
(5-FU)-based regimens, which have limited effects, to a wide
variety of chemotherapeutic agents and monoclonal antibodies,
which have been shown to be more effective.2 Synchronous
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colorectal cancer and liver metastasis is an especially complex
situation with a high tumour burden that has traditionally been
regarded and treated as two distinct diseases. Conventionally, all
patients with CRC and concurrent liver metastases are first
treated for their primary tumour, and if they have a few resect-
able metastases after recovery, liver resection can be performed in
highly selected cases.2–5 This approach may have negative results
for patients who suffer from complications related to bowel
surgery and thus may never be treated for their liver metastases.
Anastomotic leakage is one of the most serious complications of
bowel surgery,6,7 and postoperative complications may delay or
even inhibit adjuvant chemotherapy. Furthermore, despite
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Table 1 Characteristics of the patient, primary tumour and liver

metastases before the first operation

Case-matched groups (n [ 126)

Simultaneous
(n [ 63)

Staged
(n [ 63)

p

Sex 0.466

Female 23 (37) 27 (43)

Male 40 (63) 36 (57)

Age, years median (IQR) 65 (55–72) 67 (59–71) 0.413

BMI, median (IQR) 26 (23–28) 25 (23–29) 0.272

ASA 0.534

1 16 (25) 19 (30)

2 40 (63) 35 (56)

3 6 (9) 9 (14)

4 1 (2) 0 (0)

Albumin, g/L median (IQR) 38 (34–41) 37 (35–40) 0.984

CRP, mg/L median (IQR) <10 (<10-10) <10 (<10-<10) 0.335

Primary tumour 0.052

Colon 39 (62) 49 (78)

Rectum 24 (38) 14 (22)

CLMs at diagnosis, n
median (IQR)

2 (1–3) 3 (2–7) 0.058

1 29 (46) 13 (21)

2 9 (14) 13 (21)

3 10 (16) 6 (9)

4 3 (5) 6 (9)

5 3 (5) 6 (9)

6-10 6 (9) 11 (17)

�11 3 (5) 8 (13)

Max size of liver metastasis,
cm, median (IQR)

2.1 (1.4–4) 2.6 (1.5–4.5) 0.318

TBS, median (IQR) 3.4 (2.2–6.2) 5.3 (2.8–9.3) 0.018

Tumor staging (T0-4) 0.523

T0 1 (2) 0

T1 0 0

T2 2 (3) 3 (5)

T3 41 (65) 46 (73)

T4 19 (30) 14 (22)

Regional lymph nodes (N0-
2)

0.301
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uneventful recovery after bowel resection, the delay of treatment
for liver metastases may render liver metastases unresectable.
Today, the indications for liver resections in patients with colo-
rectal liver metastases (CRLMs) have expanded substantially. The
number or size of metastases is no longer regarded as an absolute
contraindication for surgery; rather, the size and quality of the
future liver remnant (FLR) along with oncological and patient
factors are the main indicators for whether surgery can be
performed.8 As the safety and outcomes of liver surgery have
improved, and the mortality from CRC has become more
associated with liver metastases than the primary tumour, a
reverse approach (“liver first”) was evaluated in a small series of
patients with rectal cancer, yielding positive results.9,10 Another
possible strategy for patients with initially resectable liver me-
tastases is to resect the liver and primary tumour in one session
simultaneously. Descriptions of simultaneous resections of the
primary tumour and liver metastasis started to emerge in the
early 1990s.11,12 However, as simultaneous resection increases
surgical trauma compared to colorectal resection or liver resec-
tion alone, this approach must be performed in suitable patients.
Several mainly retrospective studies followed, but these studies
mostly included a limited number of patients who were not
matched against patients receiving conventional treat-
ment.3,4,11,13–19 The results of these studies indicated that
simultaneous resection can reduce the duration of hospitaliza-
tion and the total number of complications in selected patients.
Concern has, however, been raised regarding oncological
outcome, suggesting an increased risk of tumour recurrence.20,21

In March 2020, Boudjema et al.22 presented the results of a
randomized multicentre study comparing simultaneous and
staged resection. Their results indicated that the complication
rate did not differ between the methods but that staged resection
impaired 2-year overall survival.
The selection of patients is of utmost importance. This study

aims to describe the way in which simultaneous resection has been
used at a university hospital in Sweden, serving a region of
approximately 1 million inhabitants over a 10-year period. The
purpose of this study was to investigate outcomes of simultaneous
resection compared to staged resection. The main hypothesis was
that liver metastases can be resected simultaneously and that this
approach allows for a shorter treatment time than staged resection
without increasing the morbidity and mortality rates or affecting
oncological outcomes, including long-term survival.
N0 18 (29) 11 (17)

N1 22 (35) 23 (36)

N2 23 (36) 29 (46)

Extrahepatic disease 11 (17) 14 (22) 0.535

Lung 6 (10) 9 (14)a

Peritoneum 3 (5) 3 (5)
Methods

All patients resected for colorectal liver metastasis at a university
hospital in the southern part of Sweden were prospectively
registered in a local database as well as in the Swedish national
liver registry (SweLiv) and in the Swedish colorectal cancer
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Table 1 (continued )

Case-matched groups (n [ 126)

Simultaneous
(n [ 63)

Staged
(n [ 63)

p

Other 2 (3)b 2 (3)

Preoperative chemotherapy 48 (76) 52 (83) 0.379

Values in parentheses are percentages unless indicated otherwise.
CLM = colorectal liver metastasis; TBS = Tumor Burden Score;
EHD = extrahepatic disease.
a Not pathologically verified EHD in two cases.
b One patient with brain metastasis, not pathologically verified.

Table 2 Outcome after resection

Case-matched groups (n [ 126)

Simultaneous
(n [ 63)

Staged
(n [ 63)

p

Surgical procedure

Liver first 10 (16)

Colorectal first 53 (84)

Operative time, min, median
(IQR)

345
(241–480)

405
(335–481)

0.213

Intraoperative blood loss,
ml, median (IQR)

600
(300–1100)

700
(488–1263)

0.326

Hepatic resection 0.928

Minor 42 (67) 40 (63)

Major 14 (22) 15 (24)

Extended 7 (11) 8 (13)

Type of colectomy

Right 16 (25) 15 (24) 0.836

Left 20 (32) 26 (41) 0.267

Low anterior resection 17 (27) 19 (30) 0.693

Abdominoperineal
resection

10 (16) 3 (5) 0.040

Complications 37 (59) 39 (62) 0.716

Clavien-Dindo score >2 24 (38) 23 (37) 0.389

Grade 3a 14 (22) 14 (22)

Grade 3b 5 (8) 7 (11)

Grade 4a 5 (8) 2 (3)

Grade 4b 0 0

Grade 5 0 0

Reoperated for
complications

3 (5) 5 (8) 0.465

Hospital stay, days, median
(IQR) postop

11 (7–13) 16 (14–20) <0.001

Postoperative
chemotherapy

45 (71) 48 (76) 0.543

90-day mortality 0 0

Recurrence a 39 (62) 50 (79) 0.012

Time to recurrence, median,
days (IQR)

263
(206–1782)

331
(165–1099)

0.288

Values in parentheses are percentages unless indicated otherwise.
Operative time: staged resected group, total time of the two
operations. Intraoperative blood loss: staged resected group, total
blood loss of the two operations. Complication: staged group, most
severe complication during the two operations. Hospital stay: staged
resected group total days of the two hospital stays.
a 13-year follow-up.
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registry. Both of these national registers have been validated.23,24

From October 2005 until July 2015, 639 patients with colorectal
liver metastases were resected, of whom 63 simultaneously un-
derwent resection with curative intent. These patients were
matched for age, grouped by decade, and diagnosis against 63
staged resection patients from this region resected during the
same time period. The demographics of the patients are
presented in Table 1. A board of colorectal surgeons, liver sur-
geons, medical oncologists and radiologists made treatment
decisions at the time of diagnosis. All resected patients were re-
evaluated at the weekly regional stage 4 colorectal cancer
board. Before evaluation, a computed tomography (CT) scan of
the thorax and abdomen was performed, and in selected cases,
magnetic resonance imaging (MRI) and ultrasound with contrast
and positron emission tomography (PET-CT) were performed.
Synchronous disease is defined as when the primary tumour and
liver metastases are diagnosed at the same time.
All upfront resectable and presumably resectable patients were

offered preoperative chemotherapy if no comorbidity prohibited
it. Evaluations of the patient’s general condition, organ function
and concomitant non-malignant diseases determined the ther-
apeutic strategy. The majority of the patients underwent pre-
operative chemotherapy before liver resection. For most patients,
preoperative chemotherapy consisted of 5-FU in combination
with oxaliplatin, and a few patients received irinotecan or 5-FU
alone. Patients with initially unresectable disease were offered
bevacizumab concomitant with chemotherapy unless there was a
contraindication. Primarily unresectable patients underwent CT
or MRI every two months to evaluate resectability.
The decision to recommend simultaneous resection was based

on the comorbidity of the patient, the location of the primary
tumour and the location and size of the metastases. Patients older
than 70 years of age and younger patients with known or
suspected heart disease underwent a preoperative cardiopul-
monary evaluation before surgery. To reduce the risk of severe
postoperative complications, patients with comorbidities, long
preoperative chemotherapy or complicated liver resections
where simultaneous operation was deemed possible were offered
operations with a temporary stoma.
HPB 2022, 24, 1091–1099 © 2021 The Authors. Published by Elsevier Ltd on b
access
Specialized surgeons in a university hospital performed all
liver resections. The patients in the staged resection group un-
derwent colorectal resection at different hospitals in the region.
In this study, the tumour burden was calculated with the

tumour burden score (TBS) according to Sasaki’s algorithm
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[TBS2=(maximum tumour diameter)2+ (number of liver le-
sions)2].25,26 The sum of the operative and postoperative data for
staged resection was compared with the operative and post-
operative data for simultaneous resections. Hospital stay was
defined as the interval from the day of surgery to discharge.
Postoperative complications up to 90 days following surgery were
classified according to the Clavien-Dindo classification.27 We
define hepatic abscess as when the patient shows clinical signs of
infection, fever>38.5 �C, abdominal pain, increased CRP and
WBC and has a radiologically verified hepatic abscess. Wound
dehiscence was defined as the separation of the sutured edges of
the abdominal fascia after surgery.

Statistics
Continuous variables are expressed as medians and interquartile
ranges (IQRs), and categorical variables are expressed as
numbers (percentages). The chi-squared test was used to
compare categorical data between groups. Continuous variables
were analysed with the independent-samples t test. The
Kaplan–Meier method was used to construct survival and
disease-free survival curves, and differences between the curves
were evaluated using the log-rank test. Overall survival (OS) was
calculated from the time of diagnosis, first CTshowing colorectal
cancer and synchronous liver metastasis. Disease-free survival
was calculated from the time after simultaneous resection or
completed staged resection when the patient was considered
tumour-free. Median follow-up was analysed by the reversed
Kaplan–Meier method. To analyse predictors of survival, a
multivariable Cox regression model was constructed. Factors
that could influence survival and/or had a p-value � 0.10 in the
univariable analysis were included in this multivariable model.
Hazard ratios (HRs) and 95% confidence intervals (CIs) were
calculated. A p < 0.05 was considered statistically significant. All
analyses were performed using IBM SPSS (version 24; IBM Corp,
Armonk, NY, USA).
Results

Patient characteristics did not differ significantly between the
groups except for TBS, which was higher in the staged resection
group, 5.3 (2.8–9.3) vs 3.4 (2.2–6.2) p = 0.018 (Table 1). A
higher proportion of patients in the simultaneous resection
group tended to have a primary tumour located in the rectum 24
(38%) vs 14 (22%), p = 0.052. The TNM classification of primary
tumour did not differ significantly between the groups (Table 2),
73% of patients in the staged resection group were classified as
having a T3 tumour, in the simultaneous resection group 65%.
The median number of metastases was 2 (1–3) in the simulta-
neous resection group and 3 (2–7) in the staged resection group
(p = 0.058). There were 31 patients who had more than 3 me-
tastases in the staged resection group vs 15 in the simultaneous
resection group. The median time between operations was 132
days (80–163) in the staged resection population.
HPB 2022, 24, 1091–1099 © 2021 The Authors. Published by Elsevier Ltd on b
access
Surgical data
In the simultaneous resection group, significantly more patients
underwent abdominoperineal resection (10 in the simultaneous
resection group vs 3 in the staged resection group; p = 0.040).
The type of liver resection was comparable between the groups,
and there were no significant differences in operative time or
intraoperative blood loss. The operative time was 345 (241–480)
min for the simultaneously resected vs 405 (335–481) min
(p = 0.213). Intraoperative blood loss was 600 (300–1100) ml in
the simultaneous resection group and 700 (488–1263) ml in the
staged resection group (p = 0.326) (Table 2). Most of the patients
(84%) in the staged resection group underwent bowel surgery
first. In the simultaneous group, 21 (33%) patients were resected
without a stoma vs 39 (62%) in the staged resection group.

Severe complications
The percentage of postoperative complications was similar in
both groups, with simultaneous resection 59% vs 62% in the
staged resection group (p = 0.716). Among the patients who
experienced severe complications (Clavien-Dindo score >3a), 10
patients (16%) in the simultaneous resection group experienced
complications necessitating invasive procedures under general
anaesthesia or admittance to the intensive care unit (ICU). In the
staged resection group, nine patients (14%) experienced com-
plications necessitating invasive procedures under general
anaesthesia; two of them needed treatment in the ICU. The de-
tails of severe complications are shown in Table 3.

Hospital stay and oncological treatment
The length of hospital stay was significantly shorter for the
simultaneously resected patients, 11 (7–13) vs 16 (14–20)
days in the staged resection group (p = <0.001) (Table 2).
Chemotherapy was given before liver resection to 48 (76%)
patients (Table 1) and after hepatectomy to 45 (71%) patients
in the simultaneous resection group (Table 2). In the staged
resection group, 52 (83%) patients received chemotherapy
before hepatectomy (Table 1), and 48 (76%) received
chemotherapy after (Table 2) hepatectomy. No significant
difference was found between the groups. Among the patients
in the simultaneous resection group, 35 (56%) patients un-
derwent chemotherapy before and after liver resection, 13
(20%) patients received chemotherapy only before liver
resection, 10 (16%) patients received chemotherapy only after
resection, and 5 (8%) patients did not receive any chemo-
therapy at all. In the staged resection group, chemotherapy was
administered both before and after hepatectomy in 42 (67%)
patients, only before resection in 10 (16%) patients, and only
after resection in 6 (9%) patients; 5 (8%) patients did not
undergo chemotherapy at all.

Overall survival and disease-free survival
The mortality rate within 90 days of surgery was zero in both
groups. The median follow-up time was 10.1 (9.6–10.6) years in
ehalf of International Hepato-Pancreato-Biliary Association Inc. This is an open
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Figure 1 a. Disease-free survival calculated from time after simulta-

neous surgery or completed staged surgery when the patient is

considered tumour-free. P = 0.185 (log rank test). b. Overall survival of

patients in the total study calculated from the time of diagnosis.

P = 0.838 (log rank test)

Table 3 Complications

Clavien-Dindo Simultaneous Staged

3a

Pneumothorax 0 1

Hydrothorax 3 3

Hepatic abscess 8 3

Pelvic abscess 1 0

Bile leek 1 6

Other 1a 1b

3b

Bowel obstruction 0 1c

Bleeding 3d 1e

Anastomotic leakage 0 1

Intestinal perforation 0 1

Pelvic abscess 1 0

Dehiscence 1 3

4a

Respiratory insufficiency 3 2

Cardiac insufficiency 2 0

a SIRS.
b Melena related to prepyloric ulcer.
c Reoperated twice for bowel obstruction.
d One patient reoperated for liver bleeding, two reoperated for diffuse
bleeding in the pelvis.
e Reoperated for liver bleeding.
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the simultaneous resection group and 11.6 (11.3–11.9) years in
the staged resection group. Recurrence occurred in the simul-
taneous resection group in 39 (62%) patients compared to 50
(79%) in the staged resection group (p = 0.012). The time to
recurrence, however, was equal between the groups, 263
(206–1782) days in the simultaneous resection group vs 331
(165–1099) days in the staged resection group (p = 0.288). In the
simultaneous resection group, disease-free survival rates at 1 and
5 years were 49% and 30%, respectively, and in the staged
resection group, disease-free survival rates were 52% and 16%,
respectively (p = 0.185, Fig. 1a). The median time for disease-free
survival was 1.00 years in the simultaneous resection group vs
1.08 years in the staged resection group. The 1-, 5- and 10-year
overall survival rates were 97%, 41% and 33% in the simulta-
neous resection group and 98%, 44% and 25% in the staged
resection group, respectively. There was no significant difference
in overall survival between the groups (p = 0.838). The median
time for survival was 4.18 years in the simultaneous resection
group vs 4.83 years in the staged resection group. Kaplan–Meier
curves for overall survival are shown in Fig. 1b.

Predictive factors for survival
A multivariable analysis was designed for the total study popu-
lation to clarify the impact of the selected variables on survival.
Different cut-offs were evaluated to identify the cut-off that had
HPB 2022, 24, 1091–1099 © 2021 The Authors. Published by Elsevier Ltd on b
access
the strongest effect on prognosis. In the multivariable analysis,
age (hazard ratio [HR] 1.72; 95% CI 1.01–2.94; p 0.049) and
Clavien-Dindo score (hazard ratio [HR] 2.22; 95% CI 1.06–4.67;
p 0.035) had an impact on survival. The results are shown in
Table 4. Additional variables other than simultaneous or staged
resection that were analysed but not found to be significant in the
univariable analysis were intraoperative blood loss, ASA classi-
fication, size of metastasis, type of liver resection and pre-/post-
operative chemotherapy.
Discussion

In this matched study from a prospectively registered single
institution cohort, we followed a group of patients in the south-
ehalf of International Hepato-Pancreato-Biliary Association Inc. This is an open
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Table 4 Univariable and multivariable analyses of the predictive factors of survival

Univariable Multivariable HR

pa pb (95% CI)

Sex Male/Female 0.466

Age <60/�60 0.551 0.049 1.72 (1.01;2.94)

No. of metastases >1 0.002

TBS >6 0.011

Site of primary tumour Colon/Rectum 0.052

Type of colectomy Right, Left, Low anterior
resection/Abdominoperineal
resection

0.040

Operative time >375 0.004

Clavien-Dindo score 1-3a/3b–4b 0.069 0.035 2.22 (1.06;4.67)

TBS, Tumour Burden Score.
a x2 test.
b Cox regression.
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eastern region of Sweden for up to 13 years after simultaneous or
staged resection of colorectal liver metastasis and the primary
tumour.
The main findings are that the total number of complications

was not significantly increased by simultaneous resection
compared to traditional staged resection despite the obvious in-
crease in surgical trauma on one occasion. Disease recurrence was
observed significantly more frequently in the staged resection
group, this may reflect that the patients in the staged resection
group had a significantly higher TBS score and more metastases,
although not statistical significant. Despite this, disease-free sur-
vival and overall survival were not affected by the surgical
approach used after a median follow-up of more than 10 years.
In this study, the proportion of complications did not differ

significantly, but the percentage of complications was higher in
the staged resection group than in the simultaneous resection
group. This trend has also been shown in previous studies and is
considered to be caused by the need for two laparotomies15 and
the extent of liver resection.28 In our analysis, there were no
significant differences in the extent of liver resection, but the
staged resection group had an increased proportion of major
liver resection (2%) and extended liver resection (2%). There
were significantly more patients in the simultaneous resection
group who underwent abdominoperineal resection, and the
majority of these patients had T4 tumours. Bile leaks are one of
the most common complications after liver resection with inci-
dence rates between 6.5% and 27.2%.29 The patients treated for
bile leakage in the staged resected group in our study had all
received chemotherapy prior to liver resection. It is described
that patients who received chemotherapy prior to liver resection
more often suffered from bile leakage caused by the soft post-
chemotherapy liver parenchyma.29This in combination with
the tumour burden may reflect the higher proportion of bile
leakage in the staged group. Three patients had undergone a
HPB 2022, 24, 1091–1099 © 2021 The Authors. Published by Elsevier Ltd on b
access
major resection and 3 had a minor resection, they had in median
5 (1–11) metastases and a TBS-score in median 7.3 (1.2–13.6).
They all had their colorectal resection first. The incidence of
hepatic abscess was higher in the simultaneously resected group.
All of the patient that developed hepatic abscess had undergone a
minor resection with a median perioperative blood loss 600 ml.
Konstantinidis et al. found in a multivariate analysis that, major
resection, blood loss larger than 360 ml and simultaneously
performance of a colorectal procedure were associated with he-
patic abscess, most of these abscesses developed after a major
resection.30 The incidence of wound dehiscence after surgery was
3% which is close to the findings in a Swedish national
population-based study who reported the incidence to be
2.2%.31 We found that the patients who had a re-resection for
wound dehiscence in our study were older (median 70 years) and
had a body mass index classified as overweight (median BMI
29 kg/m2) or obese (median BMI 34 kg/m2). Both of these factors
are known risk factors for developing wound dehiscence.32

The higher degree of recurrence in the staged resection group
in this study is in contrast to the results reported in several
previous studies.5,20,21,33 This discrepancy may be because the
staged resection group had a significantly higher tumour burden
than the simultaneous resection group. In addition, they expe-
rienced recurrence more rapidly, but this difference was not
significant. The majority (84%) of the patients in the staged
resection group had their primary tumour resected first. Theo-
retically, surgical resection of the primary tumour may stimulate
the outgrowth of colorectal liver metastases,34 and a liver-first
approach could reduce the risk of disease recurrence.35 Despite
this, a clear survival benefit for either the simultaneous-, liver-
first or colorectal-first approach was not shown in three sys-
tematic reviews.35–37

The patients who had their liver resected first had a higher
tumour burdenwith a median TBS score of 9.3 vs 5.1 in the group
ehalf of International Hepato-Pancreato-Biliary Association Inc. This is an open
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that resected the primary tumour first. There was no difference in
the proportion of those who received chemotherapy.
In line with previous publications, the total hospitalization

time was significantly shorter for simultaneous
resection.2,13,15,28,33,38–44 This can be expected when an abdom-
inal operation is avoided, provided that the rate of complications
does not increase. There was no significant difference in operative
time or blood loss. In line with previous research, we did not find
any significant difference in terms of survival.21,28,33,39,40,42,45,46

This is in contrast with the RCT results reported by Boudjema,
in which the 2-year DFS and OS were longer in the simultaneous
resection group. In their study, 8 patients in the staged resection
group had tumour progression before liver resection, possibly
reducing survival in the staged resection group.22

On the other hand, we found that age and Clavien-Dindo
score had an impact on survival.
There are a number of limitations of this study. This is a

retrospective analysis of prospectively collected data over 13
years. The selection criteria for simultaneous resection have
changed over time, and oncological and surgical treatment
methods have been developed and improved. Today, patients
with a higher tumour burden are treated differently and may
undergo additional resection procedures than what was done at
the beginning of the study, which may complicate the compar-
isons. It is also a rather small sample size, which must be taken
into account when assessing the results. This could also explain
the difficulty of matching patients with more variables. The
difference in TBS was statistically significant, this may indicate
that the match between groups was less than optimal. Due to the
number of available patients, a better matching was not possible
to achieve. Since this was a retrospective study, randomization
was not performed, so it is possible that there are selection biases
and other confounding factors, which may have an impact on the
comparisons between the groups.
Despite this, the results from this matched long-term follow-

up have confirmed comparable long-term results and show that
colorectal cancer with synchronous liver metastases can be
resected simultaneously and that simultaneous resection allows
for a shorter treatment time than staged resection without
increasing the morbidity and mortality rate or affecting onco-
logical outcomes.
Synchronous colorectal cancer and liver metastasis is a com-

plex situation in which the right treatment decisions are of
utmost importance to give patients the best possible chance of
cure. Patient factors, liver tumour burden, primary tumour
location and stage, resectability and operability, preoperative
chemotherapy, radiotherapy, liver function and other factors
must all be considered when making decisions about simulta-
neous or staged resection. At present, there is no strong long-
term evidence, as most studies are small and report contradic-
tory results. There are also no clear guidelines regarding resect-
ability or characteristics for patients who are suitable for
simultaneous resection. There is also a lack of a clear definition of
HPB 2022, 24, 1091–1099 © 2021 The Authors. Published by Elsevier Ltd on b
access
synchronous and metachronous liver metastasis. In this study,
we defined synchronous disease as when the primary tumour
and liver metastases were diagnosed at the same time. As the
definition differs among the studies presented thus far, it is
difficult to compare the results of these studies.
In this study, we followed 126 patients with synchronous

colorectal cancer during a 13-year period to evaluate whether
colorectal cancer with synchronous liver metastases can be
resected simultaneously and whether this approach allows for a
shorter treatment time than staged resection without increasing
the morbidity and mortality rates. The results show equivalent
surgical and oncological outcomes.
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