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Apstract

Introduction. Colorectal liver metastases have a poor
prognosis and only 2% have an average 5-year survival if
left untreated. In recent decades there has been a deve-
lopment in the diagnosis, treatment and palliative treat-
ment of patients with colorectal liver metastases, and
despite radical resection the average five-year survival
is between 25% and 44%.

Aim. To explore the experience of the Clinic in the treat-
ment of colorectal liver metastases, comparing it with
data from the literature and based on the comparison
to determine the prognostic factors that affect survival
after radical surgical treatment of patients.

Methods. A retrospective study was conducted at the
Clinic of General and Hepato-pancreatic Surgery at the
University Hospital "Aleksandrovska"-Sofia. The study
comprised the period between 01.01.2006 to 31.12.2015.
It included a total of 239 cases, of whom: 179 patients
underwent radical interventions, 5 palliative and 55 pa-
tients underwent explorative interventions due to liver
metastases. Clinical and pathological materials were
analyzed using SPSS-19 to determine the prognostic
significance of a number of factors in relation to the
survival: gender, age, type and localization of metasta-
ses, postoperative stage of the primary tumor, type and
volume of liver resection, extrahepatic metastases, preope-
rative values of CEA, postoperative values (AST, ALT).
Results. Factors that correlated with lower survival type:
metastases (synchronous or metachronus), localization
of metastases (uni-or bilobar), presence of the regional
lymph node metastases and metastases to other distant
organs and the impossibility of radical resection of li-
ver were statistically significant with multivariant analy-
sis. Elevated preoperative value of CEA, the value of

Correspondence to: Stefan Petrovski, Department of Surgery at
Clinical Hospital-Shtip, R. Macedonia; E-mail: stefan.petrovski@ugd.edu.mk

hemoglobin and stage IV disease also affected the sur-
vival of patients.

Conclusion. In patients with colorectal liver metasta-
ses only resection has potentially curative character. The
surgical strategy for resection in context of increasing
the percentage of patients with resectable potential is
the only possible factor for long-term survival.

Keywords: colorectal metastases, radical resections,
prognostic factors, survival, stage of the disease

Ancrpakrt

Bosen. Konopekranaure Meractasu Ha MPHUOT JApO0
¥Maar JIoIa IMporHo3a U caMo 2% uMaar CpeHo 5-ro-
JUIITHO NPEXUBYBAKBE aKO HE ce JieKyBaaT. Bo mocnen-
HUTE HEKOJIKY JeKaau ce 3abernexa pa3Boj BO JAMjar-
HOCTHIIMPAKETO, JICKYBAKETO U MaNdjalyjaTa Ha Iia-
IIUEHTH CO KOJOPEKTAIIHU METacTa3u Ha LPHUOT APoO,
HO U MTOKPaj pauKajHaTa PEeCeKIMja CPEIHOTO METro-
JUILHO MpeKUBYBame € nomery 25% u 44% .

Heu. [la ce nmpoyun uckycrBoro Ha KimHukara Bo Jie-
KyBamETO Ha KOJOPEKTAIHN METacTa3! Ha IPHHOT JIpoo,
CTIOpEAYBajKH TH CO MOJATOIMTE OF CBETCKAaTa JIHUTE-
parypa, U Bp3 OCHOBA Ha TOa [la C€ OIpPEIesaT IIPOrHOC-
THYKUTE (AKTOPU KOM IITO BJIMjaaT Ha MPEKUBYBAME-
TO TIOCTIE PAUKAIIHO XHUPYIIKO JIEKYBarhe Ha MAIFCHTHTE.
Metonu. Bo wimHHMKara mo ommTa M IPHOIPOOHO-
naHkpeaTudHa xupypruja Bo YMBAJI "Anexcanapos-
cka"-Co¢uja e HampaBeHO PETPOCHEKTHUBHO IMPOYyUY-
Bame nomery 01.01. 2006 no 31.12.2015, BkiyuyBaj-
kn 239 ciyuau nperctaBeHu Bo Tabena 1, momnoxxeHu
COOZIBETHO Ha 179 pammkaaHU MHTCPBEHINH, 5 Manuja-
TUBHU U 55 €KCIUIOPAaTUBHU IO MOBOJ KOJOPEKTAIHU
METacTa3u Ha HPHUOT Mpod. KIMHUYKOMAaTOIOMKHOT
MaTepujan ce aHanusupae co nomo Ha SPSS-19, 3a
Jla ce ONpe/IeNy MPOTHOCTUYKATA 3HAYajHOCT BO OJTHOC
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Ha MPSKUBYBAETO HA pPeAnIa (pakTopH: IOJI, BO3PACT,
TUII U JIOKAJTM3allMja Ha METaCTa3UTe, IOCTOIIEPATUBCH
CTaauyM Ha NPUMapHUOT TyMOp, THII U o0eM Ha pe-
CEeKIMjaTa Ha IPHHUOT Jpo0, eKcTpaxermaTalHd MeTa-
cTasw, npenonepaTuBHu Bpeanocty Ha CEA, mocrore-
patuBHH BpeaHoctu Ha (AST, ALT).

Pe3yaratu. dakropu KoM MTO KOPETUpPaAaT cO MOHUC-
KO MPESKHUBYBAKE CE TUIIOT HAa METACTa3uTe (CHHXPOHU
WM METaXpoHHM), JIoKanu3anujata (YHU- Wi Ounodap-
HH), IPUCYCBOTO Ha METACTa3d BO PETHOHAITHUTE JINM-
(HE JKIE3qW W BO IPYTd JNANCYHH OPTraHH KaKko H
HEMOXKHOCTa 3a paJMKaliHa peceKluja Ha LPHUOT
JIpo0 Cce CTATHCTHYKH 3HAYAjHU CO MYJITUBApHjaHTHATA
aHamm3a. [lokaueHW TpemonepaTHBHH BPEIHOCTH Ha
CEA, Bpennocrta Ha Hgb u IV craguym Ha Goniecta UCTo
Taka MMaaT BJIMjaHNe Ha IPEKUBYBAHCTO HA MTAIMCHTHUTE.
3akuaydok. Kaj manuaeTnTe CO KOMOPEKTATHA MeTacTa-
34 Ha IPHHUOT JPOo0 caMo PECeKIMjaTa MMa TOTCHIIN]aTHO
neyeOeH KapakTep. XUpyIiKara CTpaTerja 3a peceKimja
BO KOHTEKCT Ha 3TOJIEMYBAa-ETO HA MPOICHTOT Ha TIa-
IIMCHTH KOU UMaaT peceKTalrIeH MOTCHIUjall € SIIHCT-
BEH MOXKEH (haKkTop 3a JIOJITOTOIUIIHO MPSKUBYBAE.

Koiryunu 360poBH: KOJOPEKTAIHNA METACTa31, PATHKATHI
pECeKIUK, MPOTHOCTUYKU (PAKTOPH, MPEIKUBYBAE,
cTanuyMm Ha Oonecta

Introduction

Colorectal cancer CRC is the third most common cancer
worldwide after lung cancer and breast cancer [1,2]. A
large percentage of 50-70% of patients develops colorec-
tal liver metastases (CRLM) because of hematogenous
dissemination of primary cancer [3-7]. Synchronous
metastases are diagnosed in 15-25% [8-10] during the
primary diagnosis of CRC and in 20-25% [11-15] in

the first five years metachronous metastases develop.
They represent the most common cause of death caused,
so that 77% of untreated patients die in the first year, and
only 14-23% survive more than three years [16-19]. Sur-
gical resection represents the only curative treatment
approach to patients with CRLM; in larger series patients
treated with resection have a mean 5-year survival
from 25% to 44% [15,20,21], but only 15-25% [22] of
metastasis of liver are initially resectable. Poor prog-
nosis of the disease is the cause of looking for oppor-
tunities to improve postoperative results which corres-
ponds with defining determinants of survival.

Aim. To explore the experience of the Clinic in the
treatment of colorectal liver metastases, comparing
them with data from the literature, and based on the
comparison to determine the prognostic factors that
affect survival after radical surgical treatment of
patients.

Methods and materials

A retrospective study was conducted at the Clinic of
General and Hepato-pancreatic surgery at the University
Hospital "Aleksandrovska"-Sofia. The study comprised
the period between 01.01.2006 to 31.12.2015. It included
a total of 239 patients (Table 1), of whom: 179 patients
underwent radical interventions, 5 palliative and 55
patients underwent explorative interventions due to liver
metastases. In addition, 119(49.8%) patients were diag-
nosed with synchronous metastases, 120(50.2%) patients
with metachronous metastases, including 7(2.9%) with
metachronous metastases with recurrence on the colon.
With regard to sex structure of the patients there were
93(38.91%) women and 146(61.08%) men. Majority of
patients were aged 61 to 70 years-88(36.82%), while a
small percent belonged to the youngest age group under
40 years-9 (3.77%).

Table 1. Types of radical and palliative surgical interventions used for resections
of patients with colorectal liver metastases, included in our study

Type of operation
Radical Palliative / biopsy
N=179 (74.9%) N =60 (25.1%)

atypical resection 57 biopsy 55
resection of 2 segments 24 biopsy+biliary drainage 2
resection of 3 segments 18 thermoablation 1
resection of >3 segments 10 alcoholization 2
left lobectomy 15

left hemihepatectomy 4

right hemihepatectomy 12

Metastasectomy 20

resection+another procedure 19

atypical resectiont+metastasectomy 9

left lobectomy +atypical resection 5

atypical resection+thermoablation 4

atypical resectiont+alcoholization 1
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The follow-up period of the patients operated on for
colorectal liver metastases in the Clinic, was 5 years
after resection of the liver according to the method of
Kaplan-Mayer. Statistical analysis of the collected ma-
terial to determine the factors for survival was done
using SPSS-19, and it included sex, age, type and loca-
lization of metastases, postoperative stage of primary
tumor, type and amount of resection of the liver, extra-
hepatic metastases, preoperative CEA values and post-

Results

The cumulative overall survival is shown in Table 2,
and it was 79.6% in the first year, 25.9% in the third
year, and 19.2% in the fifth year.

Table 2. Cumulative survival of patients after radical
resection of colorectal liver metastases
Cumulative survival % ( Std.Error)

. 1- 3- 5-
operative values (AST, ALT). o year year year
. 80 (0.029)  25.9(0.03)  19.2(0.025)
survival
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Fig. 1. Curve of survival in patients with colorectal cancer and liver metastases

Survival analysis by gender indicated that within the
group of female patients 68 died (81.93%), while in the
male patients group death occurred in 101(80.8%). The
median survival for women with CRLM was 31.9 months

and for men shorter-30.8 months. The median survival
was 25 months in female patients with CRLM and 22
months in male patients. However, the results did not
show statistical significance (p = 0.69, p =0.7).
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Fig. 2. Curve of survival according to sex of patients, Log Rank (Mantel-Cox) p = 0.69 Breslow p = 0.7

The analysis by age showed that the median survival
was 34.3 months in patients under 40 years, 29.8 months
in the age group 41-50 years, 29.2 months in patients

aged 51 to 60 years, 34.1 months in patients aged 61 -
70 years and 29.2 months in patients over 70 years.
However, these differences were not statistically
significant (Figure 3).
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Fig. 3. Survival curves according to age, LogRank (Mantel-Cox) p = 0.78 Breslow p = 0.74

The analysis showed that the hazard ratio-Exp (B) for
liver metastases was 1.49 95% CI (1.098-2.022), p=0.01.
These factors suggest that the type of liver metastases
in patients with colorectal cancer is a significant prog-
nostic factor for survival. Statistical analysis showed

that there was a significant difference in survival time
depending on the type of liver metastases (p=0.008,
p=0.002). Patients with colorectal cancer and metachro-
nous metastases had a significantly longer survival time.
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Fig. 4. Curve of survival depending on type of liver metastases
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Fig. 5. Curves of survival depending on type of surgical resection

Radical intervention was also proved to be a significant
factor for survival with Lesser Cox-regression analysis
(p <0.0001).

The value of HP of 0.203 95% CI (0.135 - 0.306) su-

ggests that the risk of fatal outcome in patients treated
with radical intervention was 79.7% lower than in pa-
tients treated palliative or with biopsy.
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Fig. 8. Survival depending on localization of colorectal metastases

The statistical analysis of survival time showed that
median survival was lowest in the group with left
hemihepatectomy (about 14 months), and the highest

in the group with resection of two segments (48
months). Statistical tests confirmed the difference in

leslzation of metastazes the length of survival among the types of liver resec-

tions as significant (p=0.004, p=0.043), and type of re-
section in relation to the other factors in terms of sur-
vival as non-significant. Extent of resection was also
not proved as a significant factor in terms of survival.
The number of metastases was proved to be a sig-
nificant predictor of survival in patients with colorec-
tal cancer metastases of the liver. Patients with 2 to 4
metastases had a 1.5 times higher risk of fatal outcome
compared to patients with one metastasis. Patients
with more than 4 metastases had a twofold higher risk
compared to patients with one metastasis. Statistical
tests Log Rank and Breslow confirmed the difference
in the length of survival time as significant (p <0.0001).
Patients with bilateral localization of liver metastases
survived significantly shorter compared to patients with
unilateral localization of metastases.
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Table 3. Cox-regression analysis on the relationship
between laboratory parameters and survival of patients
with colorectal metastases

p Exp (B) 95% CI for
Exp (B)

AST 0.069 1.004 1.00-1.008
ALT 0.894 1.00 0.996-1.004
GGT 0.129 1.001 1.000-1.001
direct bilirubin 0.266 1.027 0.98-1.007
total bilirubin 0.737 0.995 0.969-1.023
PRT 0.357 1.016 0.982-1.054
INR 0.16 1.372 0.882-2.134
HGB 0.007** 0.989 0.981-0.995
CA 199 0.117 1.00 1.000-1.001
CEA 0.008** 1.001 1.000-1.002
AFP 0.621 1.038 0.896-1.201
operative time 0.631 0.999 0.997-1.002
blood loss 0.084 1.001 1.000-1.001

Values of Hgb (p=0.007) and values of the tumor mar-
ker CEA (p=0.008) were confirmed as significant predic-
tors. The risk of a fatal outcome was reduced by 11%
by increasing the HGB by 1. Increasing tumor marker
CEA 1 increased the risk of a fatal outcome by 0.1%.

Discussion

The surgical resection represents the only curative treat-
ment approach in patients with CRLM; in larger series
the treated patients with resection have mean 5-year
survival rate of 25% to 44% [15,20,21], but only 15-
25% [22] of liver metastases are initially resectable.
Numerous publications indicate that gender and age do
not significantly affect the survival of patients after
resection of CRLM [23-25]. Many authors who com-
pared synchronous with metachronous metastases, found
superior results in favor of metachronous metastases
[26-29], and others showed similar survival rates for
both types of CRLM [30,31]. Tumor size of potentially
resectible CRLM has been studied as a prognostic
factor with contradictory results [32]. Ercolani et al.
[33] demonstrated that the total tumor volume of liver
metastases had a stronger impact on the survival com-
pared to the number and location of metastases. In the
multifactorial prognostic model described by Rees et
al. [34] the number of CRLM>3 represents an indepen-
dent prognostic factor for low rate of survival. Better
survival of patients with four or more metastases was
observed by Pawlik et al. [35], 5-year OS median sur-
vival of 50.9%, and Kornprat et al. [36], 5-year survi-
val of 33% OS. The prognostic significance of bilobar
distribution of colorectal metastases became controver-
sial. Some studies indicate the bilobar distribution as a
poor prognostic factor, while others are reporting that
it does not affect survival [37,38]. Tomlinson et al.
[39] report five and ten percent survival OS of 29%
and 25% with bilateral resection. Type of resection of
the liver does not affect the survival of patients with
CRLM. Non-anatomical resection is inferior compared

to the anatomical resection regarding the marginal sta-
tus, recurrent rate and survival [40]. Our study showed
that the type of metastases, localization and inability to
radical resection has a statistical significance in terms
of survival. The type and extent of liver resection does
not affect the survival, but the presence of metastases
in the regional lymph glands, extrahepatic distant meta-
stases, the elevated amount of CEA and stage IV di-
sease have also significant effects on survival of patients
after liver resection. Fong et al. [41] created a clinical
risk score (CRS) using a regressive analysis of multiple
clinical factors of patients resected due to colorectal
liver metastases. They found five clinical criteria that
have prognostic significance for survival: lymph node
- initially positive, CEA>200 ng/ml, >1 lesion liver,
lesion>5 cm, DFI less than 1 year from the initial
resection. They noticed that patients with CRS of 0, 1,
2 have a fondness for survival and surgical resection is
a rational therapy. Patients with CRS 3, 4 and 5 have
low survival and therefore surgical resection should be
planned in the context of chemotherapy.

Conclusion

There are several ways for treatment of patients with
colorectal liver metastases: radiofrequent ablation, trans-
arterial chemoembolization, chemo-and radiotherapy as
well as in selected cases liver transplantation, but only
liver resection has curative sense. The surgical
strategy for resection in context of increasing the
percent of patients with resectable potential is the only
possible factor for long-term survival.
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