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Synchronous liver metastases from colorectal origin.
Simultaneous or staged resection?
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Abstract

Introduction: Between 20 and 40% of liver metastases from colorectal tumor are synchronous. Three types of surgical ap-
proaches are proposed; two of them propose a deferred resection and the other, simultaneous resection. The aim of this
analysis is to assess the short- and long-term outcomes of simultaneous resections. Method: 212 synchronous liver metasta-
ses resected in two centers were evaluated. Comparison between those resected simultaneously with those that were in a
deferred way was made. Demographics, liver resections and metastatic characteristics were evaluated. Morbidity and mortal-
ity of both alternatives are also evaluated. Results: 63 patients were resected simultaneously with the primary tumor, there
were no significant differences in demographic characteristics. There was a greater number of major resections (p = 0.005) in
the deferred group. Morbidity and mortality were comparable in both groups. Liver failure (p = 0.037) was higher in the deferred
group. Morbidity was 33.2% in the deferred and 10.1% for the simultaneous (p = 0.256). Mortality rate was 2.83% in the de-
ferred and 0.94% in the simultaneous group (p = 0.508). Conclusion: Short and long-term outcomes for both groups are
similar. A question remains to be answered: the need of a major hepatectomy will favor the election of a deferred treatment?
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Resumen

Introduccidn: El 20-40% de las metdstasis hepdticas de origen colorrectal son de tipo sincronico. Actualmente existen tres
estrategias quirdrgicas; dos de ellas proponen resecciones diferidas, y la otra, la reseccion simultdnea. Objetivo: evaluar los
resultados a corto y largo plazo de las resecciones simultaneas. Método: Evaluamos 212 metastasis hepaticas sincronicas
resecadas en dos centros y comparamos las intervenidas de forma simultdnea con aquellas de manera diferida. Evaluamos
las caracteristicas demogréficas, las resecciones hepaticas y las caracteristicas de las metdstasis. También evaluamos la
morbimortalidad. Resultados: Fueron resecados de manera simultanea con el tumor primario 63 pacientes, y no hubo diferen-
cias significativas en las caracteristicas demograficas. Hubo mads resecciones mayores (p = 0.005) en el grupo de las diferidas.
La morbimortalidad fue comparable. La insuficiencia hepatica (p = 0.037) fue mayor en el grupo de las diferidas. La morbilidad
fue del 33.2% en las diferidas y del 10.1% en las simultdneas (p = 0.256). La mortalidad fue del 2.83% en las diferidas y del
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0.94% en las simultdneas (p = 0.508). Conclusion: Los resultados a corto y largo plazo en ambos grupos son similares. Que-
da el interrogante de si la necesidad de una hepatectomia mayor favoreceria la eleccion de un tratamiento diferido.

Palabras clave: Metastasis colorrectales. Metdstasis sincronicas. Reseccion simultdnea. Hepatectomias.

|ntroduction

Liver resections with curative intent are currently the
best option for patients with metastases of colorectal
origin. Around 50% of patients with colorectal cancer
will develop liver metastases in the course of their
evolution'. Of all of them, 20 to 50% will do it synchro-
nously?®. Advances in intensive care, anesthesiology,
knowledge of liver anatomy and physiology, imaging
technology and parenchymal section, as well as the
development of new chemotherapeutic agents, have
expanded surgical indications for these patients®.

Until a few years ago, the presence of synchronous
liver metastases of colorectal origin was resolved act-
ing first on the colorectal tumor with subsequent che-
motherapy, and in patients with good response,
removal of the liver metastases was indicated'', The
association of the above-mentioned advances, and
the knowledge that contemporary chemotherapy regi-
mens triggered some side effects that increase mor-
bidity and mortality after resection (steatosis,
steatohepatitis, sinusoidal dilation and congestion)'¢
have favored the proposal of simultaneous resections
of the primary tumor and liver metastases.

The purpose of this work is to assess the short-
and-long term results of simultaneous resections in
patients with synchronous liver metastases of colorec-
tal origin, with the conviction that there are no differ-
ences when compared with those that are carried out
in a deferred way.

Method

Data from patients undergoing liver resection for
synchronous liver metastases of colorectal origin in
two centers (Hospital Transito Caceres de Allende
and Hospital Josep Trueta) between the years 1997
and 2013 (16 years) are analyzed. The results of pa-
tients who underwent simultaneous resections are
compared with those in whom the resection was car-
ried out in a deferred way. Data were prospectively
collected and retrospectively analyzed. Patients with
two-stage hepatectomies were excluded from the
analysis, as also were those with extrahepatic disease
that could not be entirely resected. Standard

demographic and clinical-pathological characteristics
were collected, as well as data related to the hepa-
tectomies. All patients who received perioperative
chemotherapy in previous years had an oxaliplatin
and irinotecan-based regimen.

Liver resections

All patients in whom surgery could remove the en-
tire liver tumor mass, were considered resectable,
regardless of the size and number of liver metastases.
Major resection was defined as that which involved
three or more consecutive segments of the Couinaud
classification. The nomenclature used is the one pro-
posed in Brisbane. Liver parenchyma transection
was carried out by different procedures, which in-
cluded the use of Kellyclasia, monopolar and bipolar
scalpels, harmonic scalpels and Compact Ultrasonic
Surgical Aspiration (CUSA). Liver resection time was
measured in minutes from the beginning of the inci-
sion until definitive closure of patient skin.

Short-term results

Those patients who died within the first 30 days,
during hospitalization or in a readmission for compli-
cations inherent to surgery were considered as post-
operative mortality. Morbidity was defined as any
adverse event inherent to the surgical procedure, and
was classified according to Dindo-Clavien proposal'.
Liver failure was defined according to the “560-50” cri-
terion'™. Blood loss was measured in milliliters. Hos-
pital stay was established in days.

Postoperative follow-up

Patients were followed on a regular basis with labo-
ratory controls, tumor markers and imaging diagnosis.
Follow-up and survival control were carried out until
patient death or until the date of last control in the
office. Survival was determined at 5 years and dis-
ease-free survival was measured. The following prog-
nostic factors were evaluated: primary tumor rectal
location, presence of positive lymph nodes, presence
of extrahepatic disease, metastases bilobar location
and presence of more than three lesions.
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Statistical analysis

Categorical variables were compared with the chi
square-test, and continuous variables with the ANOVA
system. In the survival analysis, Kaplan-Meier test
was used and the differences in survival curves were
compared using the log-rank test. Statistical analysis
was carried out with the SPSS system, version 20,
with a p-value < 0.05 being considered significant.

Results

Between 1997 and 2013, 599 liver resections were
carried out with curative intent for metastasis of
colorectal origin; out of them, 212 were synchronous
(85.4%) and constitute the study universe. One-hun-
dred and forty-nine patients (70.3%) were intervened
in a deferred or classical modality (colorectal resec-
tion, chemotherapy and hepatectomy), and 63 pa-
tients (29.7%) were intervened simultaneously
(hepatectomy followed by colorectal resection in the
same operative act).

There was a predominance of the male gender.
Colonic localization was more common than rectal, as
was Dukes’ C-type and pT3 stage. The number of
positive lymph nodes in both study groups showed no
significant differences, as also did the tumor markers
prior to hepatectomy. Table 1 details the demographic
variables and primary tumor characteristics.

Table 2 shows the variables corresponding to liver
resections and metastases characteristics. In it, it can
be observed that there were more major resections in
the group of patients treated in the classical modality,
with a statistically significant difference (p = 0.005).
The presence of bilobar disease or extrahepatic dis-
ease, the number of metastases, resection margin
and blood losses showed no statistical differences
between both groups.

Deferred resection morbidity was 33.2%, while that
of simultaneous resection was 10.1% (p = 0.256).
Mortality in the group of patients treated in the clas-
sical manner was 2.83%, while in the group of simul-
taneous surgery it was 0.94% (p = 0.508).

Among the complications that can be seen in
Table 3, liver failure showed significant differences
between both groups (p = 0.037), with a frank pre-
dominance in deferred resections (9.9%). The rest of
the complications showed no differences between
both groups. In the complication severity analysis,
most belonged to groups 2 and 3 of Dindo-Clavien
classification (Table 4). As regards the assessment of

Table 1. Demographic variables

Variable Simultaneous Deferred p
resection resection

Age 63.5 years 63.0years 0.619
Male gender 69.76% 70.24% 0.544
Rectal primary tumor 8.86% 23.14% 0.086
Dukes A 0.61% 1.84% 0.823
Dukes B 3.68% 21.47% 0.826
Dukes C 12.88% 59.50% 0.865
pT1 0.56% 1.12% 0.883
pT2 1.12% 3.91% 0.874
pT3 11.73% 57.54% 0.515
Pre-hepatectomy Ca19-9 16.92 U/ml 83.08 Uml 0.272
Pre-hepatectomy CEA 16.23 ng/ml 83.76 ng/ml 0.914
N+ 10.92% 55.74% 0.672
pNO 6.18% 26.40% 0.769
pN1 6.18% 29.21%

pN2 4.49% 27.52%

Table 2. Metastases and liver resection characteristics

Variable Simultaneous  Deferred p
resection resection

Major hepatectomy 2.83% 28.77% 0.005
Size 4.23cm 3.39¢cm 0.199
Bilobar 5.5% 36% 0.275
Number of metastases 2.81 3.98 0.5695
Extrahepatic disease 4.48% 14.43% 0.116
Margin 0.96 cm 0.71cm 0.218
Blood loss 552 ml 767 ml 0.147
Surgery duration 239.8 min 242.8 min 0.874
Portal occlusion 1.41% 10.85% 0.179
Hospital stay 11.6 days 9.4 days 0.187
Morbidity 10.09% 33.17% 0.256
Mortality 0.94% 2.83% 0.508

prognostic factors, rectal localization of primary tumor
(p = 0.842), presence of positive lymph nodes in the
bowel resection (p = 0.147), bilobar location (p = 0.203)
and a number higher than three lesions (p = 0.562)
were not factors of poor prognosis, while the presence



Table 3. Hepatectomy complications

Variable Simultaneous Deferred p
resection resection

Biliary fistula 1.89% 3.77% 0.208

Liver failure 0.47% 9.90% 0.037

Intra-abdominal abscess 3.30% 11.32% 0.446

Ascites 1.44% 7.69% 0.440

Hemoperitoneum 0.94% 6.60% 0.332

Infection 1.89% 5.19% 0.361

Pneumopathy 1.42% 2.83% 0.267

Table 4. Severity of complications

Variable Simultaneous Deferred p
resection resection

Grade 1 3.37% 12.35% 0.202

Grade 2 4.49% 21.35%

Grade 3 14.60% 26.96%

Grade 4 1.12% 7.86%

Grade 5 0% 7.86%

of extrahepatic disease (p = 0.048) was a poor prog-
nosis factor.

Finally, in the 5-year survival and disease-free sur-
vival analysis (Figs. 1 and 2), there were no differ-
ences (p = 0.254 and p = 0.348, respectively).

Discussion

Around 50% of patients with colorectal cancer will
develop liver metastases at some time of their evolu-
tion. Between 20 and 40% of them will be synchro-
nous. Classical approach for these patients has been
primary tumor resection and subsequent chemother-
apy and liver metastases resection with curative in-
tent. The emergence of new chemotherapeutic agents
and their consequences on the liver, associated with
a frank improvement in liver surgery results, favored
the proposal of tumor and liver metastases simultane-
ous surgery. On the other hand, Mentha et al.2° pro-
posed deferred resection, but in a “reverse” or “liver
first” modality. Evaluation of the results of two of the
three strategies (classical deferred versus simultane-
ous) is the purpose of this work.

G.A. Nari, et al.: Metastases simultaneous resection

Two-hundred and twelve patients (35.4%) who un-
derwent hepatectomy for liver metastases with cura-
tive intent belonged to the synchronous group, which
is a similar percentage to that reported by other au-
thors, which ranges from 20 to 40%25. Of the 212
treated patients, 149 (70.3%) were approached clas-
sically, and 63 (29.7%), simultaneously. Dukes’ type
C was the most common in both groups, and the
number of colonic resections was larger than that of
rectal, which is consistent with other experiences.
Some authors*?'?3 decide the strategy based on the
above; rectal location implies greater surgical trauma
and would favor the choice of a deferred procedure.
The number of major hepatectomies was higher in the
classical treatment group (p = 0.005), which is con-
sistent with observations published by other authors
and would confirm that in those patients with larger
tumor extension avoiding major resections would be
attempted*#-2’. On the other hand, Yoshioka et al.?
report a higher percentage of simultaneous resections
(84.7%) than ours, with encouraging results, and rec-
ommend simultaneous approach. The rest of evalu-
ated parameters, such as blood loss, presence of
extrahepatic disease, resection margin, etc., showed
no significant differences between both groups and
are comparable to those of other series. Hospital stay
was similar in both groups (p = 0.187): 11.6 days for
simultaneous resections and 9.4 days for deferred
resections, which confirms one of the main advan-
tages of simultaneous resections, since in the case of
the deferred approach, another admission, another
anesthetic procedure and, of course, another abdomi-
nal cavity approach are required. Reddy et al.%, com-
paring both strategies, found significant differences
between both (9 vs. 14 days in major hepatectomies
and 8.5 vs. 14 days in minor procedures), and the
short stay in favor of simultaneous resection implies
economic benefits. Morbidity and mortality in both
groups had no significant differences (p = 0.256 and
p = 0.508, respectively). When each one of the hepa-
tectomy complications was analyzed, we noted that
liver failure was higher (p = 0.037) in the deferred
procedure group; this difference is justified because
it is also in deferred procedures where there is a
larger number of major hepatectomies. In this work,
we did not include the complications inherent to the
first surgery in the classical approach, but it could be
inferred that their incorporation would have shown a
larger number in the deferred strategy group. Reddy
et al.* report that overall severe morbidity in both
groups showed significant differences in those
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Figure 1. 5-year survival (p = 0.254).
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Figure 2. 5-year survival (p = 0.348).

patients who required a major hepatectomy in favor of
the deferred strategy (36.1 vs. 17.6%), while there
were no differences when minor procedures were
compared; the same results were reported in the stud-
ies by Thelen et al.® and Bolton and Fuhrman?®, and
these authors therefore recommend using simultane-
ous resections only in those patients in whom minor
hepatectomies will be performed. In another sense,
Martin et al.?2, Capussotti et al.*° and De Santibafes
et al.®" show that when simultaneous and deferred
resections are compared, there are no differences in
hepatic or colorectal-origin complications.

The results in terms of survival and disease-free
survival with both strategies, as it can be observed in
figures 1 and 2, showed no differences, which is con-
sistent with other series™. Lykoudis et al.®2, comparing

all the three strategies (colon first, simultaneous and
liver first) did not find differences in favor of any, which
would reinforce the indication of simultaneous
resections.

Some factors have been associated with bad prog-
nosis; primary tumor rectal location has been associ-
ated with a worse prognosis than colonic location, but
in our analysis of this variable we did not find signifi-
cant differences (p = 0.842). The presence of positive
lymph nodes in bowel resection has also been pro-
posed as a poor prognosis factor, but neither did the
analysis of this variable yield any difference (p = 0.147);
it would be worth assessing whether the ratio between
positive and total lymph nodes, as it has been pro-
posed for different tumors of the digestive system,
could have prognostic implications®®.

Some authors refer that metastases bilobar location
or a number larger than three lesions have negative
prognostic implications; the findings in this series do
not coincide with the statements expressed by those
authors (p = 0.203 and p = 0.562, respectively).

This study has multiple limitations. One of them is
that it is a retrospective work with prospectively col-
lected data; another one, perhaps the most important,
is the number of years covered by the series, during
which patients were applied different parenchymal sec-
tion procedures and various chemotherapy regimens.

In conclusion, our results show that simultaneous
resections of liver metastases of colorectal origin are
a procedure with similar morbidity and mortality and
survival to those of resections performed in a deferred
manner, which would represent a benefit for patients
from the point of view of hepatotoxic effects of modern
chemotherapeutics as well as an undoubted improve-
ment from the point of view cost-benefit. However, a
question would remain that would require to be an-
swered with more certainty: Do major hepatectomies
have more morbidity and mortality when performed
simultaneously? The answer could determine the ad-
mission of a group of patients to a simultaneous sur-
gery protocol, although the trend appears to be to
advance towards more aggressive attitudes®+%.
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