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Abstract
AIM: To analyze the prognostic factors involved in 
survival and cancer recurrence in patients undergoing 
surgical treatment for colorectal liver metastases (CLM) 
and to describe the effects of time-related changes on 
survival and recurrence in these patients.

METHODS: From January 1994 to January 2006, 236 
patients with CLM underwent surgery with the aim of 
performing curative resection of neoplastic disease 
at our institution and 189 (80%) of these patients 
underwent resection of CLM with curative intention. 
Preoperative, intraoperative and postoperative data, 
including primary tumor and CLM pathology results, 
were retrospectively reviewed. Patients were divided 
into two time periods: a first period from January 1994 
to January 2000 (n  = 93), and a second period from 
February 2000 to January 2006 (n  = 143).

RESULTS: Global survival at 1, 3 and 5 years in 
patients undergoing hepatic resection was 91%, 54% 
and 47%, respectively. Patients with preoperative 

extrahepatic disease, carcinoembryonic antigen 
(CEA) levels over 20 ng/dL, more than four nodules 
or extrahepatic invasion at pathological analysis 
had worse survival. Tumor recurrence rate at 1 year 
was 48.3%, being more frequent in patients with 
preoperative and pathological extrahepatic disease 
and CEA levels over 20 ng/dL. Although patients in 
the second time period had more adverse prognostic 
factors, no di fferences in overal l survival and 
recurrence were observed between the two periods.

CONCLUSION: Despite advances in surgical technique 
and better adjuvant treatments and preoperative 
imaging, careful patient staging and selection is crucial 
to continue offering a chance of cure to patients with 
CLM.
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INTRODUCTION
Up to 50% of  patients with colorectal carcinoma 
(CRC) will develop metastases during the course of  
their disease, leading to certain death if  untreated[1,2]. 
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Colorectal liver metastases (CLM) are present in 15% to 
25% of  cases at the time of  diagnosis of  primary tumor, 
and another 25% to 50% will develop metachronic CLM 
within 3 years following resection of  primary CRC[1,3-6]. 

Surgical resection remains at the present time the only 
potentially curative treatment for patients with CLM, even 
though hepatic resection is only possible in less than 25% 
of  patients with metastatic disease limited to the liver[1,5,6]. 
Although neoplastic recurrence is observed in up to 50% 
of  patients and remains a basic determinant of  survival, 
only 20%-30% of  these patients are potentially amenable 
to repeat hepatic resection[7,8]. Five-year survival after 
curative resection ranges 30%-40%, whereas less than 
2% of  patients are alive 5 years after diagnosis without 
surgical therapy[5,6,9].

Many attempts have been made to classify patients 
into stratification groups in order to determine which 
patients would obtain most benefit from resection, even 
though the most used classification remains the clinical 
risk score (CRS) described by Fong et al[9-11]. According 
to these scores, CLM resection should be put into 
question in high-risk patients because of  poor expected 
results after surgery, and therefore these patients should 
be included in chemotherapeutical trials. In recent 
years an increase in indications for resection of  CLM 
has been observed due to a multidisciplinary approach 
with improvements in surgical techniques, anesthetic 
management and the introduction of  new chemotherapy 
drugs[12-15]. This approach has led to an extension of  the 
traditional limits of  CLM resectability with promising 
results, although the number of  patients is still too small 
to draw definitive conclusions[16,17]. 

Taking all these facts into consideration, the aims of  
our study were to analyze the survival and recurrence 
of  patients with CLM undergoing surgical treatment in 
our hospital, to determine whether any single factor was 
significantly associated with survival and recurrence, and 
to describe the effects of  time-related changes in our 
series of  patients.

MATERIALS AND METHODS
Between January 1994 to January 2006, 236 consecutively 
recruited patients with CLM were operated on in 
our institution with the aim of  performing curative 
resection of  neoplastic disease. Among them, 189 
patients (80%) underwent curative hepatic resection 
(defined as resection of  all macroscopic neoplastic tissue 
found during laparotomy), with 18 patients undergoing 
resection of  extrahepatic disease at the same time.

CLM resection criteria at the hospital clinic
Criteria for resection of  CLM have changed over time 
and, in general, these indications were more restrictive 
at the beginning of  the series and have expanded as 
surgical experience and better perioperative care of  
patients has been acquired. The classically accepted 
indications for CLM surgery in our institution are: (1) 
patients presenting with 4 or less nodules, (2) remaining 

liver parenchyma over 25% of  total liver volume and 
(3) no extrahepatic neoplastic disease (defined as the 
presence of  metastatic neoplastic tissue beyond the 
limits of  hepatic capsule). However, the definitive 
guiding criteria used to consider or refuse a patient 
for CLM resection is the possibility of  benefit from a 
complete resection of  neoplastic disease with enough 
functional residual liver, despite the localization and 
number of  lesions and an adequate physical status 
to tolerate liver resection (defined by a performance 
status under 3 and an absence of  serious associated 
illnesses). All prospective surgery patients with CLM 
are evaluated and staged with radiological studies (chest 
X-ray, abdominopelvic CT or MRI scan, occasionally 
complemented with liver volumetry in cases when 
predicted liver remnant is small, as well as PET scan 
in cases when extrahepatic invasion is suspected), 
l aborator y tes ts inc luding l iver funct ion tes ts, 
carcinoembryonic antigen (CEA) assay and a complete 
colonoscopy. Candidates are presented to a CRC 
committee meeting composed of  liver and colorectal 
surgeons, oncologists and radiologists.

Liver resection technique for CLM
Despite several changes in the resection technique 
during the time considered in the study, the main 
technical points for CLM resection have remained 
constant over time (J-shaped skin incision in the upper 
right quadrant, intraoperative ultrasonography (IOUS) 
and liver transection with an ultrasonic dissector under 
Pringle maneuver if  needed).

Although the increasing use of  laparoscopic 
techniques in colorectal resections has led to a reduction 
in the amount of  surgical trauma[18], thus making one-
step resection of  CRC and CLM possible, the majority 
of  our patients with synchronous CLM usually undergo 
colorectal and liver resection in two separate stages. In 
cases when simultaneous resection is planned, patients 
are operated on by two coordinated different teams of  
surgeons specialized in hepatic and colorectal surgery 
respectively. Colorectal resection is always performed 
first and the decision about performing liver resection 
at the same operation is taken depending on the type 
and extent of  colorectal and liver resection, and any 
intraoperative findings that might recommend a two-
stage procedure.

Postoperative follow-up of patients with CLM
After discharge from hospital, patients are followed 
by a multidisciplinary team of  oncologists, colorectal 
and hepatic surgeons and postoperative status and 
pathologic results are then reviewed. Depending on 
the previous treatments, overall risk and tolerance, 
patients are proposed to be treated with complementary 
chemotherapy, mainly based on 5-fluorouracil and either 
irinotecan or oxaliplatin, although in recent times the use 
of  cetuximab as an adjuvant agent has increased. Usual 
postoperative follow-up in order to detect neoplastic 
recurrence consists of  physical examination, laboratory 
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tests with liver function tests and CEA assay, and 
abdominal ultrasonography or CT every 3 mo during the 
first 2 years and every 6 mo after the second year.

CLM resection data
Patients were classified according to the interval 
between the diagnosis of  CLM and CRC resection. 
CLM diagnosed before, during or within 90 d of  CRC 
resection were classified as synchronous and those 
CLM diagnosed at least 90 d after CRC resection were 
classified as metachronous.

In order to study the evolution of  CLM resection 
over time, the entire series of  patients was divided 
into two periods of  equal length: the first period from 
January 1994 to January 2000 and the second period 
from February 2000 to January 2006.

Preoperative, intraoperative and postoperative 
data including CRC and CLM pathology results were 
retrospectively reviewed.

Definitions of interventions and results
Combined hepatectomy was defined as any major (three 
or more segments) or minor (less than three segments) 
hepatectomy with any associated atypical (non-
anatomical) resection.

Neoplastic recurrence was diagnosed by at least two 
coinciding image techniques or surgical exploration at 
least 30 d after liver resection. Survival was calculated 
using the last follow-up date (January 31, 2008) or the 
date of  expiration.

Statistical analysis
Categorical variables were compared using the chi-
square or Fisher’s exact test. Continuous variables were 
expressed as mean ± SD and compared using Student’s  
t test. When a normal distribution was not present, 
continuous variables were expressed as the median and 
the range and compared using the Mann-Whitney U test.

Patient survival and recurrence were calculated 
using the method of  Kaplan-Meier, and the log rank 
test was used to compare survival in the univariate 
analysis. Multivariate analysis was calculated using a Cox 
regression model.

A P value under 0.05 was considered significant. All 
statistical analyses were performed with the “Statistical 
Package for the Social Sciences” version 11.0 for Win-
dows (SPSS, Chicago, IL).

RESULTS
Demographic and preoperative data of  the patients in 
the series are shown on Table 1. Overall median follow-
up was 5.8 years, with a minimum follow-up of  1 year 
and maximum of  14 years. By time periods, median 
follow-up in the first period group was 9.3 years, while 
in the second period group was 3.8 years.

Primary tumor-related and preoperative factors 
Synchronous metastases, colonic localization of  the 
primary tumor and parameters related to a low risk 

CRS accounted for the majority of  patients in the 
series, even though some cases had extreme size and 
number of  CLM. Over half  of  the patients had received 
some adjuvant treatment for CRC (five patients having 
received radiotherapy, 97 patients having received 
chemotherapy and 39 patients having received both 
treatments). Preoperative treatment before hepatic 
resection was given to 62 patients, the majority of  them 
receiving 5-fluorouracil-based systemic chemotherapy 
because of  synchronous or initially non-resectable 
metastases (Table 1).

Intraoperative results
217 patients (92%) underwent IOUS. We found a higher 
amount or more invasive hepatic lesions than in the 
preoperative evaluation in 30% of  the patients, leading 
to non-resection in half  of  these patients. 38 patients 
were found to have extrahepatic disease at the time of  
laparotomy, and in 18 of  them a curative resection with 
resection of  extrahepatic disease could be achieved. 
159 patients (72%) underwent another procedure 
associated with liver resection, mainly cholecystectomy 
(105 patients) but also including colectomy (11 patients), 
splenectomy (one patient) and diaphragmatic and 
vascular resection (five patients) (Table 2).

Postoperative results (Table 3)
Pathological data: Non-involved margins (defined 
as the absence of  tumor at any edge of  the resection 
piece at the pathological examination) were achieved in 
75.8% of  patients. Extrahepatic invasion on pathological 

Table 1  Demographic and preoperative characteristics of the 
patients  n  (%)

Characteristics

Total patients 236
Age (yr) (mean, range)        63 (36-81)
Sex (male/female)        153/83
Metachronous metastases (> 3 mo)   88
Synchronous metastases 137
Previous CLM resection   11
Localization of primary tumor
   Rectum   71 (30)
   Colon 165 (70)
Differentiation of primary tumor
   Poor differentiated      32 (14.4)
   Moderately differentiated    176 (78.9)
   Well differentiated    15 (6.7)
Adjuvant treatment of primary tumor
   Chemotherapy      97 (41.1)
   Radiotherapy plus chemotherapy      39 (16.5)
   Radiotherapy alone      5 (2.1)
   No treatment      95 (40.3)
Number of hepatic metastases        2 (1-11)
Bilobar distribution      76 (32.5)
Size of metastases (cm)           3 (0.3-12)
Associated disease    164 (72.2)
Anesthetic risk
   ASA Ⅰ-Ⅱ    150 (63.6)
   ASA Ⅲ-Ⅳ      86 (36.4)
Previous treatment of metastases      62 (27.3)
Preoperative CEA (ng/dL)        10.35 (0.4-3203)
Extrahepatic invasion    11 (4.8)
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analysis was found in 12.3% of  pat ients. When 
comparing the number of  nodules found at pathological 
examination with the ones preoperatively diagnosed, 
28% of  patients showed more nodules, whereas only 
18.2% of  patients had more nodules at pathological 
examination compared with the number diagnosed 
intraoperatively by IOUS.

Clinical data: Global postoperative mortality in the 
series was 1.7%. Minor postoperative complications 
were described in 41.1% of  the patients in the series, 
with nine patients suffering biliary leak, nine patients 
having postoperative hepatic failure and only one case 
of  postoperative bleeding. 4.7% of  patients had major 
postoperative complications but only eight patients 
needed reoperation (4 due to intestinal fistula or 
perforation, 2 due to wound evisceration and one due to 
postoperative bleeding and infection).

Outpatient data: After resection, chemotherapeutic 
adjuvant treatment (based mainly on 5-fluorouracil alone 
or combined with irinotecan or oxaliplatin) was given to 
52.9% of  the patients.

Recurrence analysis
Tumor recurrence rate at 1, 3 and 5 years was 40.9%, 
66% and 70.4% with a median tumor-free survival of  1.42 
(0.4-1.9) years (Figure 1). When performing unifactorial 
analysis, preoperative extrahepatic disease (P = 0.02), 
CEA levels over 20 ng/dL (P = 0.017), nodules larger 
than 5 cm at pathological examination (P = 0.043) 
and extrahepatic disease at pathological examination 
(P = 0.009) were associated with a higher recurrence. 
Multivariate recurrence analysis showed that patients with 
preoperative extrahepatic disease (HR 3.355, P = 0.023) 
and CEA levels over 20 ng/dL (HR 1.812, P = 0.013) 

before resection were exposed to a higher recurrence 
risk. No differences were observed when comparing 
patients by preoperative number and size of  nodules 
and their lobar distribution. An affected surgical margin 
was not associated with higher recurrence compared to 
non-affected margins. When analyzing intraoperative 
(blood loss, need of  blood transfusion, use of  Pringle 
maneuver, type of  resection) and postoperative events 
(biliary leak, postoperative complications, postoperative 
liver failure) only biliary leakage was associated with an 
increase in 5-year recurrence rate (0.9% vs 9.5%, P = 0.009) 
but without differences in survival rates.

Global survival and unifactorial survival analysis
The global survival at 1, 3 and 5 years in patients 
undergoing hepatic resection was 91%, 54% and 47%, 
respectively (Figure 2). Median survival was 3.6 years. 
Patients undergoing curative hepatic resection had 
better survival compared to patients in whom a curative 
resection was not possible (Figure 3). No factors 
associated with primary CRC tumor were found to 
make significant differences to patients’ survival, 
with no differences in survival between patients with 
synchronous and metachronous CLM. When diagnosed 
with CLM, the presence of  preoperative extrahepatic 
disease conferred worse survival compared to patients 
without extrahepatic disease (P = 0.0002) without 
influence by number and size of  CLM. Patients with 

Table 2  Operative characteristics of the patients  n  (%)

Characteristics

Intraoperative ultrasonography    92%
Number of metastases (median, range)      2 (0-15)
Extrahepatic invasion    38 (16.1)
Type of resection
   Major hepatectomy    51 (21.6)
   Minor hepatectomy 66 (28)
   Atypical hepatectomy    36 (15.3)
   Combined hepatectomy    36 (15.3)
   No resection    47 (19.9)
Resection of extrahepatic disease  18 (7.5)
   Peritoneal disease 4
   Diaphragmatic invasion 4
   Local disease (colon/rectum) 4
   Hilar lymph node invasion 3
   Inferior vena cava invasion 2
   Splenectomy 1
Additional procedure       159 (72)
Blood loss (mL) (median, range)      370 (0-2500)
Vascular inflow exclusion 56.8%
Vascular exclusion time (min)      33 (4-128)
Need of transfusion    82 (36.8)
Surgery time (min)      220 (30-420)

Table 3  Postoperative results of patients undergoing curative 
resection  n  (%)

Postoperative results
Number of metastases (median, range)     2 (1-18)
Size of metastases (cm) (median, range)   3.25 (0.7-15)
Pathological extrahepatic invasion   22 (12.3)
Margins
   > 1 cm 33.5%
   < 1 cm 42.3%
   Invaded 24.2%
Hospital stay (d)     9 (4-43)
Postoperative mortality   4 (1.7)
Major postoperative morbidity 11 (4.7)
Postoperative treatment 100 (52.9)
Neoplastic recurrence at 1 yr   77 (40.9)
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a preoperative CEA value under 20 ng/dL had better 
survival compared to patients with CEA over 20 ng/dL 
(P = 0.035). When analyzing pathological results of  
CLM, the presence of  more than four nodules (P = 0.015) 
and extrahepatic invasion (P = 0.0044) was associated 
with worse survival. As with recurrence, intraoperative 
and postoperative events had no significant effect on 
survival.

Multivariate survival analysis
Regarding factors associated with primary CRC tumor, 
nodal invasion was the only factor accounting for a 
decreased survival (HR 1.743, P = 0.049). As in the 
unifactorial survival analysis, preoperative extrahepatic 
invasion was a significant factor in multivariate analysis 

(HR 3.223, P = 0.036). After resection, having only 
one nodule on pathological analysis was a protective 
factor for survival (HR 2.122, P = 0.042), whereas 
having nodules over 5 cm was a risk factor for a worse 
prognosis (HR 2.222, P = 0.049).

Time-related results analysis (Table 4)
No differences in overall 1- and 3-year survival (88.3% 
and 51.9% vs 85.6% and 52.3%) and 1-year recurrence 
(38.5% vs 44%) were observed between patients in 
the first time period when compared to patients in the 
second time period.

When analyzing preoperative factors, patients in the 
second group had a higher number of  CLM, but no 
differences were found when comparing CLM size in 

Table 4  Time-related changes by period analysis  n  (%)

First period (Jan 1994-Jan 2000) Second period (Feb 2000-Jan 2006) P
Patients (male:female)       93 (63:30)   143 (90:53) NS
Age (yr) (mean, range)     63.9 (40-81)  62.5 (36-81) NS
1-yr survival rate 88.3% 85.6% NS
1-yr recurrence rate 38.5%    44% NS
Anesthetic risk
   ASA Ⅰ-Ⅱ      60 (64.5)   90 (62.9) NS
   ASA Ⅲ-Ⅳ      33 (35.5)   53 (37.1) NS
Number nodules 1.77 (1-6)  2.3 (1-11)   0.012
Size of nodules        3.8 (0.8-11)        3 (0.2-12) NS
Bilobar disease      19 (20.4)   57 (39.9)   0.002
Extrahepatic disease      1 (1.1)                                 10 (7) 0.03
Preoperative CEA level (ng/dL)          13.5 (0.4-3203)         8.9 (0.6-1715) 0.03
Adjuvant treatment to CLM   13 (14)   49 (34.3)   0.001
Resectability rate 69.9% 86.7%   0.002
Use of intraoperative US 91.3% 92.9% NS
Concordance of IOUS 56.5% 67.9% NS
Procedures performed    0.024
   Major hepatectomy      23 (35.4)   28 (22.6)
   Minor hepatectomy      18 (27.7)   48 (38.7)
   Atypical hepatectomy      17 (26.2)   20 (16.1)
   Combined hepatectomy        7 (10.8)   28 (22.6)
Operative time (min)       226.7 ± 58.8  251 ± 65.3 0.01
Blood loss (mL)          440 (25-1700)       560 (80-2500) NS
Need of transfusion    40% 44.7% NS
Complications rate 32.3% 60.5%   0.001
   Minor complications 24.6%   54%    0.001
   Major complications   7.7%   5.6% NS
Postoperative stay (d)      11 (5-34)     9 (4-43)    0.018
Postoperative mortality   1.5%   1.6% NS
Complementary treatment of CLM    60% 49.2% NS
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the two groups. Also, patients with bilobar disease and 
presence of  extrahepatic disease were more frequent in 
the second period. CEA levels were higher in the first 
period. Adjuvant treatment prior to CLM resection was 
more frequently used in the second period.

Resectability rate was higher in the second period. 
The frequency of  IOUS use did not differ between 
periods, and there was only a non-significant trend of  
better accuracy in the second period. Changes in the 
distribution of  surgical techniques were observed with a 
higher amount of  minor hepatectomies and combined 
procedures in the second period. Operative time in 
resected patients was slightly higher in the second 
period, while there were no differences in blood loss and 
in the perioperative transfusion rate.

No differences were observed in postoperative 
mortality between the two periods. Postoperative 
complications were more often observed in the second 
period with increased minor complications and a similar 
major complications rate. Hospital stay was shorter in 
the second group. A similar amount of  patients received 
complementary treatment after CLM resection.

DISCUSSION
At the present time, surgery remains the only curative 
treatment for CLM[1,5,6]. Advances in liver surgery, 
perioperative care, radiological techniques and the 
introduction of  new chemotherapeutical agents have 
greatly changed resection strategies and have increased 
the number of  patients in whom curative resection can 
be achieved[1,12-15].

Our series show that the majority of  patients had 
good prognostic preoperative characteristics according to 
CRS (few and small nodules, unilobular distribution and 
CEA under 20 ng/dL). Such a patient selection can be 
a reason to explain a high CLM resection rate achieved 
(80%), comparable to other major series[19], which 
enhances our policy of  feasibility of  resection of  CLM 
with extension of  traditional criteria. This preoperative 
selection would not be complete without the use of  
IOUS as previously recommended by many authors[20-22]. 
In our series IOUS showed a clear selection benefit as it 
detected a preoperative underdiagnosis of  CLM leading 
to non-resection in nearly 15% of  the patients. For this 
reason, we strongly advocate IOUS exploration as a 
compulsory adjunct prior to liver resection for CLM.

The presence of  extrahepatic disease is one of  the 
classical contraindications to CLM resection, a belief  
which has changed as surgical expertise has made it 
possible to perform curative resections including all 
extrahepatic disease[1]. Despite this positive aspect, it has 
to be noted that the preoperative and the postoperative 
(pathological) presence of  extrahepatic disease in 
patients with CLM is associated with a higher neoplastic 
recurrence and a worse patient survival[9,23]. This fact 
should raise concern regarding need for a stricter 
patient selection when extrahepatic disease is found 
on preoperative imaging, as only curative resection is a 
valid option for these patients[24]. Also, even though no 

conclusive data exist at the present time, the finding of  
intraoperative extrahepatic disease probably deserves a 
closer postoperative follow-up with a more aggressive 
use of  complementary chemotherapeutical treatment.

Definition of  an adequate minimal surgical margin 
when resecting CLM remains an unresolved issue[25,26]. 
At the present time the ideal margin is yet to be defined 
as some authors have shown that negative margins 
of  either 1-4 mm, 5-9 mm or up to 1 cm have similar 
overall recurrence rates and survival[25-27]. In our study 
differences in recurrence and survival could not be 
found when comparing free surgical margins under 
and above 1 cm, a fact that supports these previous 
observations. Interestingly, a positive surgical margin was 
not associated with worse survival or higher recurrence 
in our series, which could be explained by the concept 
that the really important margin would be the one which 
remains in the patient, as some studies have pointed[28].

The presence of  CLM has been historically linked 
to a low overall survival, although in recent years the 
advances in imaging, chemotherapeutical agents and 
surgical techniques have increased the survival rates, 
approaching a 5-year survival of  60%[12-15]. In our series 
5-year survival in resected patients was 47%, which can 
be positively compared with other major hepatobiliary 
center series, although some of  these series do not 
reflect the surgical and perioperative improvements 
achieved in the last decade[29].

Up to 50% of  patients with resected CLM will 
develop recurrence of  neoplastic disease, the majority 
of  them in the first 2 years, and this fact remains the 
most determinant factor for patient survival[30-34]. Several 
recurrence-associated factors such as size and number of  
CLM, stage of  the primary tumor, CEA levels, disease-
free interval and resection margin have been described; 
these being the basis for the clinical scores which are 
used for predicting recurrence and thus survival in 
patients with CLM[9-11]. In our study we were only able to 
find preoperative CEA above 20 ng/dL and extrahepatic 
invasion as significant factors that would be associated 
with an increased recurrence rate.

Despite the already known effect of  preoperative 
factors, some authors have also pointed to the influence 
of  intraoperative and postoperative events on recurrence 
and survival[35,36]. Improvements in surgical technique 
and perioperative management have lead to a decrease 
in postoperative mortality in major centers, under 5% 
in the last few years, clearly improving prognosis in 
patients with CLM[37]. In our series global postoperative 
mortality was 1.7%, a similar rate when compared to 
other series from high-volume centers[29]. Interestingly, 
when analyzing postoperative complications, only biliary 
leakage was associated with a significantly increased first-
year recurrence rate, but had no influence on differences 
in survival rate. This data should be taken with caution 
as more studies need to be done in order to confirm 
this unexpected and difficult to explain observation, but 
it raises concern about the influence of  postoperative 
events in the prognosis of  CLM patients.

Surgical treatment of  CLM has been challenged with 
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advances in surgical techniques and better perioperative 
management in recent times[29,32,36,37]. Our series failed to 
show an improvement with time in short- and medium-
term survival and recurrence as these two parameters 
did not improve in the second time period. However, 
similar survival and recurrence rates between the two 
periods should not be seen as a negative fact because 
patient conditions could also have changed (and not 
necessarily improved) with time. In fact, even though 
no differences in patient basal status were observed 
in the second period, an increase of  unfavorable 
prognostic factors (higher number of  CLM, bilobar 
distribution, presence of  extrahepatic disease) could be 
found. This extension of  indications for CLM resection 
would be mainly responsible for the limitation of  the 
expected effects of  improved surgical experience and 
use of  better technology when resecting CLM. Also, 
adjuvant treatment of  CLM was more frequent in 
the second period, a fact related to the presence of  
synchronous (another indicator of  bad prognosis) or 
initially unresectable CLM, situations that would limit 
improvement in overall survival rates in the second 
period, as seen in our study.

Resectability rate is said to depend basically on good 
patient selection and surgical expertise[19], a fact that 
seems to be confirmed by our series as resectability rate 
increased with time. Also, the sensitivity for diagnosing 
CLM with IOUS has increased with time probably as a 
result of  the availability of  higher definition instruments 
and the experience gained by surgeons with this 
technique[38]. However, preoperative imaging techniques 
have also improved their limits for CLM diagnosis with 
time. This would help explain the fact that in our series 
the concordance rate of  preoperative studies and IOUS 
showed a positive trend with time, although it did not 
reach significance due to better accuracy in both IOUS 
and preoperative staging tools[39]. However, and as stated 
before, sufficient reasons do not exist at the present time 
to limit IOUS in the staging of  CLM.

Our series shows an increase in global postoperative 
complications with time without any differences in 
mortality. While mortality rates could be expected to 
stay the same or decrease due to improved surgical 
expertise and perioperative care, despite more difficult 
resections[32,34,36], this increase in complications can be 
explained easily when dividing them into major and 
minor events[40]. Major complications are closely related 
to mortality and for this reason it would be expected 
that they did not change over time. However, minor 
complications mainly influence hospital stay and this 
latter parameter decreased with time in our series. 
The rationale behind this is that improved awareness 
and means for detection of  minor complications are 
implemented with time, which would invariably result in 
better treatment of  these complications.

To conclude, it can be stated that despite the extension 
of  indications for resective surgery in the second time 
period, with an inclusion of  patients having more 
unfavorable prognostic factors, improvements in surgical 
technique, adjuvant treatments and preoperative imaging 

have played an important role in avoiding a greater 
mortality compared to the past. As surgery remains the 
only curative treatment, a careful patient selection and 
a judicious use of  adjuvant therapies prior to and after 
surgery are crucial to continue offering patients with CLM 
a real chance of  a cure.
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