Original Article

Hepatic Resection for Colorectal M etastasesto the Liver: The National Cancer
Centre/Singapore General Hospital Experience
C SC Teh,*wb,ores, L L P JO0i,** Fams FRes (Edin & Glas), MD

Abstract

Objective: Toreview and evaluatetrendsfor short and long-term outcomes of patientswho have undergoneliver resection for colorectal
metastasesin asingleinstitution over a period of 7 years. Materials and Methods: A retrospectivereview and analysis of clinicopathologic
data and outcome of potentially curative liver resection for colorectal metastasesin a series of 96 patientsfrom January 1994 to December
2001 was done. Data were statistically analysed. Perioperative mortality, morbidity, overall survival and disease-free survival rates were
reported. Results: A total of 96 patientsunderwent potentially curativeliver resection for colorectal metastases. Therewere 64 males(66.7%)
and 32 females(33.3%) with amedian age of 60 years. Therewasno perioperative mortality. Postoper ative mor bidity was 7.2%. Themedian
length of follow-up for the entire cohort of post hepatic resection was 29 monthswith 1-year and 3-year overall survival rates of 99% and
71%, respectively. The disease-free survival rates were 76% and 48%, respectively. Minor resections for the liver metastases showed
significantly better overall survival. Primary tumour in the colon compared to rectum, disease-freeinterval (DFI) <12 monthsand adjuvant
chemotherapy showed a trend towards shorter overall survival. Carcinoembryonic antigen (CEA) levels greater than 100 ng/mL
significantly shortensthedisease-freesurvival. Conclusion: Liver resection for colorectal metastasesin our institution isa safeand effective

treatment option in properly selected patients, which currently represents the best chance for long-term survival and possibly “cure”.
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Introduction

Colorectal carcinoma is the fourth most common
malignancy and the second leading cause of death
worldwide.! Although surgical resection in combination
with adjuvant chemotherapy in certain cases provide
curativetreatment, morethan 50% will devel op metastases
inthe course of their disease. Theliver isthemost common
site of metastasesfrom colorectal cancer, and among those
who develop liver metastases, 15% to 25% are detected as
synchronous lesions while about 20% develop later in the
courseof theillness.2Most recurrencesor metastati c disease
aredetectedwithin 2 yearsafter theinitial surgical procedure
for the primary disease.® The median time to detection of
liver metastases amenable to surgery in patients with
colorectal cancer is14 monthsfrom thetime of resection of
the primary tumour.*

At present, liver resectionisconsidered thegold standard
of treatment for isolated liver metastases from colorectal

cancer. It offersthebest chanceof curewith 5-year survival
rates of 20% to 45%, and even 10-year survival rates
between 12% and 21% following resections with curative
intent (Table 1).422 This compares favourably
to amedian survival of only 7 to 15 months if surgery is
not possible.??

Tremendousadvancesintheunderstanding and treatment
of metastatic diseaseto the liver over the past decade have
justifiedliver surgery andliver-directed therapy for properly
selected patients when extrahepatic metastases have been
excluded. Thecriteriafor definitivemetastaticliver surgery
have also changed significantly in the past decade. The
criteriafor resection used to be 3lesions or less, the largest
less than 3 cm in size and confined to 1 lobe of the liver.
Today, surgical resection may be offered to patients with
adequate hepatic reserve, no extrahepatic metastases, and
when at |east al-cm tumour-freemargin after resection can
be achieved. The size, location and number of metastatic
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TABLE I: RESULTS OF LIVER RESECTION OF COLORECTAL LIVER METASTASES

Authors Year n Operative Operative 3-year (%) 5-year (%) 10-year (%)
mortality (%) morbidity (%)

Cady® 1985 23 0 - - -

Hughes™ 1986 859 - - - 45

Nordlinger” 1987 80 13 51 40 25

Bismuth® 1988 32 0 - 33 -

Schlag® 1990 122 4 34 - -

Doci?® 1991 100 5 - - 30 -
Scheele' 1991 207 55 22 41 31 21
AFG?** 1992 1818 2 24 41 26 12
Rosen** 1992 280 4 33.6 - 25 -
Gayowski** 1994 204 0 33 - 32

Scheele®® 1995 424 4.4 22 - 33 -
Wanebo'® 1996 74 7 38 - 24 12
Fong* 1997 456 2.8 24 - 38 -
Goldberg*® 1998 222 - - - 23

Fong*® 1999 1001 2.8 31 57 37

Bleeker? 2000 42 - - - 40

Sugawara® 2001 331 0 - 59 46

Choti# 2002 226 0.9 18.6 57 40

Current study 2002 96 0 7.2 71 -

* Multicentric study; ** Association of French Surgeons

lesions are no longer contraindications to surgery if a
curative resection with clear margin is possible.

Thisretrospectivestudy examinesthehepatic resectiona
experiencefor colorectal metastasesinanewly established
hepatobiliary unit over a period of 7 years.

Materials and M ethods

All patientsseen at theNational Cancer Centre, Singapore
and/or the Singapore General Hospital for hepatic surgery
from January 1994 to December 2001 wereidentified. One
hundred eighteen patients underwent |aparotomy for
possibleliver resectionfor suspected col orectal metastases.
A retrospective analysis of a prospectively collected
database was performed on 96 patients after excluding
those who underwent exploration only, palliative surgery,
non-resectional, intraoperativeabl ativeprocedures(al cohol
injection, radiof requency ablation), combined surgical and
ablative procedures, and those in which histology showed
pathology other than the radiographically suspected
colorectal metastases. Patients with colorectal liver
metastases evaluated were selected for liver resection
based on thefollowing criteria: 1) fully controlled primary
colorectal cancer, 2) no signs and radiologic evidence of
extrahepatic metastases at the time of detection of liver
metastases, 3) adequate liver function can be preserved
after liver resection with curative intent, 4) a clear margin
of tumour clearance can beattained, and 5) medically fit for
laparotomy.

All patients had routine diagnostic imaging prior to
surgery. A triphasic computed tomography (CT) is the

March 2003, Vol. 32 No. 2

basicimagingfor liver metastasesidentification, localisation
and planning. Extrahepatic disease was excluded by
radionuclear bone scan, CT thorax, CT brain and CT
abdomen and pelvis for recurrence. Intraoperative
ultrasound (IOUS) was routinely used to confirm and
detect any other lesions not detected by CT at the time
of diagnosis.

Data were extracted from the hospital’s computerised
records system, patient case notes and telephone contact
when necessary. Death within 30 days of operation was
considered perioperative mortality. All postoperative
morbidities were identified and reported.

Data examined included demographics (age and sex),
pathology of primary colorectal cancer, pathology of liver
lesion, operative and perioperative details including
preoperativecarcinoembryonicantigen (CEA) level s, blood
loss, hospital stay, morbidity and surgical outcome. Eleven
patientsdid not have preoperative CEA levels. In8 patients,
the amount of blood loss was not recorded.

Extent of resection was defined accordingly. Minor
resection refers to anatomical and or non-anatomical
resections of between 1 and 3 segments including wedge
resections. Major resection refersto anatomical resections
of 4or moresegmentsand thusincludeshemihepatectomies
and extended hemihepatectomies. Tumours were defined
as solitary or multiple, unilobar or bilobar.

Statistical analysiswasperformedusingthe SPSSVersion
10 software. Survival analysis was by Kaplan-Meier
method. Differencesin survival were compared using the
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log-rank test. Chi-square or Mann-Whitney U tests were
used for univariate cross-tabulation analysis, while
multivariateanal ysiswasperformed with Cox proportional
hazard regression model. Differenceswere significant if P
values were less than 0.05.

Results

Ninety-six patientsunderwent liver resectionwithcurative
intent for colorectal metastases in the Singapore General
Hospital from January 1994 to December 2001. Thosewho
had repeat hepatectomies were not included in the study.
Therewere 64 males (66.7%) and 32 femal es (33.3%) with
a median age of 60 years (range, 24 to 78 years). The
number of liver resections per year gradually increased
from 2 liver resections per year in 1994 and 1995 to an
average of 12 per year thereafter. There were 23 deaths at
the time of follow-up evaluation. Twenty deaths were
secondary to recurrent disease and the remaining 3 were
non-tumour related (Table Il). The median follow-up
durationwas29 months, withthelongest follow-upduration
of survivors at 76 months.

The primary lesion wasin the colon in 70 cases (72.9%)
and in the rectum in 26 cases (27.1%). Fifty-seven had
nodal diseaseof which 74%wereN1. Ninety per cent of the
tumours were moderately differentiated adenocarcinoma
on histological grading. Liver metastases presented
synchronously withtheprimary col orectal tumourin31.6%
of cases. Intheremaining 68.4%with metachronouslesions,
the median time to occurrence was at 14 months (range, 3
to 72 months). Of these, 55.4% had positive nodal disease
in the primary tumour. Fifty-two per cent of these patients
presented with a rising trend in their CEA levels, while
46% of these metachronous lesions were asymptomatic,
but lesions were found on routine follow-up radio-
graphically and 2 others complained of pain and loss of
weight, which prompted investigation.

Fifty-five patients presented with solitary lesions, while
the remaining 38 patients had multiple metastases to the
liver. Of the 38 multiple lesions, 20 patients had bilobar

TABLE II: SURVIVAL STATUS AND RECURRENCE

Site of recurrence Dead Alive Total
None 3 a7 50
Liver 5 8 13
Lung 3 6 9
Liver and lung 6 2 8
Liver + others* 1 1 2
Lung + others* 0 2 2
Liver + lung + others 3 3 6
Others* 2 4 6
Tota 23 73 96

* Others include bone, brain and peritoneal metastases

disease while 12 patients presented with lesions confined
to theright lobe and 6 had multiplelesionsin theleft Iobe.
The median size of the metastatic lesions was 3.5 cm
(range, 0.7 to 21.5 cm) with 27 patients (28%) having
tumours more than 5 cm in the widest diameter. Median
preoperative CEA value was calculated at 14.0 ng/mL
(range, 0.04 to 4007 ng/mL) and 17 patients had CEA
levels greater than 100 ng/mL.

Forty-nine (51%) major resections and 47 (49%) minor
resectionswereperformed. Tablelll showsthedistribution
of hepatic resections performed. The median amount of
blood loss was 500 mL (range, 100 to 1500 mL ). Pringles
manoeuvre was performed in 24 cases and there was no
record of whether thiswas performed in 9 cases. Margins
were grossly clear of tumour in al cases. Clips were
applied in cases where margins were suspected to be close
dueto proximity toimportant vascular structures. Six cases
(6.25%) were found to have microscopically involved
margins. There was no 30-day mortality encountered and
the median hospital stay was 7 days (range, 3 to 23 days).
Postoperative complications are listed in Table IV. The
morbidity rate was 7.2%. By far, the most common
complications encountered were wound and chest
infections. Only 1 patient required admission to intensive
care unit for postoperative thyroid crisisin an unsuspected
hyperthyroid patient.

Kaplan Meier curvefor overall and disease-freesurvival
is plotted in Figure 1.

Themediansurvival fromthetimeof resectionof primary
colorectal cancer was 88 months. The median length of
follow-up after resection of liver metastaseswas29 months,
withanoverall 1-year and 3- year survival ratesof 99% and
71%, respectively. Disease-freesurvival was76%at 1 year
and 48% at 3 years, with amedian recurrence-free survival
of 32.2 months. At thetime of follow-up evaluation, 47 out
of 73 patients (64.4%) were alive without recurrence. The
remaining 26 patients (35.6%) were alive with recurrence
(Table ).

All factors were analysed to determine any relation to
long-term outcome after liver resection. Sex and age of the

TABLE II1: TYPE OF OPERATIONS PERFORMED

Operation n
Wedge resection 5
Segmental resection 36
Left lateral resection 14
Left hemihepatectomy 14
Right hemihepatectomy 21
Extended left hemihepatectomy 1
Extended right hemihepatectomy 5
Total 96
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Fig. 1. Overall survival (OS) and disease-free survival (DFS) post hepatic resection for
colorectal liver metastases.

TABLE1V: COMPLICATIONS

Complications

Liver failure
Bile leak
Bleeding postoperatively
Cardiac event
Major respiratory event
Infection
Wound infection
Chest infection
Intra-abdominal
Others (thyroid crisis)

Total

O O OoOOoOOo | S
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patient at the time of liver resection did not appear to affect
long-term outcome. However, the site of primary tumour
seemingly predicted outcome. Patients whose primary
tumour was in the colon had a median survival of 72
months as compared to those with primary rectal tumours
at 53 months (Table V). Although nodal status of the
primary tumour did not adversely affectlong-termsurvival,
(Table V) the node positive group showed a shorter 3-year
disease-free survival of 34% as compared to 63% in the
node negative group (Table VI).

There was atrend towards a better 3-year survival when
disease-freeinterval from primary tumour to occurrence of
liver metastases was more than 12 months (Table V). CEA
level on the other hand did not affect long-term survival,
but levels more than 100 ng/mL showed a shorter disease-
freesurvival withamedian of 11 monthscomparedtothose
whose CEA levels were less than 100 ng/mL. This was
statistically significant with a 3-year disease-free survival
of 57% (Table V1).

Size, number and distribution of liver metastases did not
show a difference in long-term survival and disease-free
survival (Table V).
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TABLE V: UNIVARIATE ANALYSISOF OVERALL SURVIVAL

Variable n 3-year survival (%) P

Overal 96 52

Age (years) 0.319
<60 52 72
>60 44 71

Sex 0.108
Male 64 65
Female 32 920

Primary site 0.079
Colon 70 78
Rectum 26 60

Primary tumour 0.454
Node-negative 39 74
Node-positive 57 70

Disease-free interval 0.076
<12 months 36 54
>12 months 60 82

CEA (ng/mL)* 0.312
<100 68 79
>100 17 58

No. of tumours 0.695
Solitary 58 71
>1 38 68

Tumour size 0.939
<5cm 68 74
>5cm 28 66

Resection 0.036
Major 49 60
Minor 47 80

Margins 0.95
Clear 90 72
Positive 6 75

Chemotherapy 0.101
No 29 55
Yes 67 79

* CEA level obtained in only 85 cases

There were different views on the impact of resection
marginson long-term survival.”1%2431 | n our small cohort
of patients, thiswasfoundto benot statistically significant.
Themajority of the subjectsin thisstudy had clear margins
ongross (100%) and microscopic (94%) eval uation. Of the
6 patients with positive microscopic margin, 3 out of the 6
patients had recurrences. Of these 3, 1 had isolated liver
recurrence near the margin, 1 had isolated lung recurrence
and the third had bone and lung disease. Therewasonly 1
death at 19.5 months post liver resection.

When the extent of resection was analysed, patientswho
had undergone minor resections have better long-term
survival, which proved to be statistically significant with a
3-year survival of 61% versus 36% (TableV). Thismay be
a reflection of the extent of liver involvement by the
metastatic lesion.

There were no extrahepatic metastases noted at the time
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TABLEVI: UNIVARIATE ANALY SIS OF DISEASE-FREE SURVIVAL

Variable n 3-year survival (%) P

Overall 96 48

Age (years)
<60 52 53 0.764
>60 44 38

Sex
Male 64 46 0.455
Female 32 52

Primary Site
Colon 70 50 0.709
Rectum 26 43

Primary tumour 0.167
Node-negative 39 63
Node-positive 57 34

Disease-free interval 0.658
<12 months 36 40
>12 months 60 51

CEA (ng/mL) 0.004
<100 68 57
>100 17 22

No. of tumours 0.256
Solitary 58 49
>1 38 42

Tumour size
<5cm 68 70 0.154
>5cm 28 47

Resection 0.403
Major 49 40
Minor 47 54

Margins 0.574
Clear 90 50
Positive 6 53

Chemotherapy 0.861
No 29 48
Yes 67 48

* CEA level obtained in only 85 cases

of all liver resections for colorectal metastases in the
population studied, although 1 patient underwent a right
hemihepatectomy plus excision of the right rectus muscle
for tumour invasion through the abdominal wall.

Twenty-four out of 30 (80%) patients with synchronous
metastases and 45 out of 66 (68%) patients with
metachronous liver metastases received adjuvant
chemotherapy. Of the 39 patients who had a Duke's C
primary lesion, 23 received adjuvant chemotherapy after
resection of the primary colorectal cancer and 10 received
adjuvant treatment post liver resection. On the other hand,
12 out of 27 patients with Duke's B primary received
adjuvant chemotherapy after resection of theprimary tumour
and 5 received adjuvant treatment post liver resection.
Although our data showed a trend towards better 3-year
survival inthosewho received chemotherapy, therewasno
standardised protocol as to which group of patient was
subjected to adjuvant treatment (Table V).

When patterns of recurrence were analysed, atotal of 29
recurrences in the liver developed over time. Thirteen
patients had recurrence confined to the liver. Only 1 of
them had microscopically positive margin from the first
liver resection after a left hemihepatectomy. Of the 13
patients with recurrence in the liver only, 7 patients had
major resections while 6 had minor resections. Only 2
recurrences in these 13 patients occurred adjacent to the
surgical margin, although the margins were grossly and
microscopically clear previoudy. In the remaining 16
patients who had extrahepatic metastases concurrently, 12
patientspreviously had minor resectionsand 4 patients had
major resections in which margins were al clear. The
numbers are probably too small for meaningful
interpretation.

Using disease-free interval, CEA level, noda status of
the primary tumour, size and number of liver metastases,
surgical margins, adjuvant chemotherapy and patterns of
recurrence as variables, Cox regression analysis was
performed. Due to the small number of subjects studied,
none were found to be independent predictors of survival
except recurrent disease, although positive nodal status
followed by multiple liver metastases showed a trend
towards poorer long-term survival.

Discussion

Colorectal cancerswill invariably recur in up to 50% of
cases and approximately half of these will be confined to
theliver only. Identification of patients with isolated liver
metastasesisthe goal of follow-up protocolsfor colorectal
cancer, with the hope that recurrent or spread of disease
may be detected early and made amenableto curativeliver
resection. Several risk factors for the development of
hepatic metastases were determined from the various
published series of patients with metastatic colorectal
carcinoma, the most consistent and strongest risk factor
being the stage of the primary tumour. Other risk factors of
note were vascular invasion and the site of the primary
lesion. Although venousinvasion of the tumour correlates
withincreased risk of metastases, itsroleasanindependent
prognostic factor remai nsunclear becausevenousinvasion
correlates with tumour stage.®>%

Thediffering patterns of venousdrainage from the colon
(portal system) and the rectum (systemic venous drainage)
have been proposed as a reason for a colonic primary to
have a greater risk for hepatic metastasis than a recta
primary. Two series with a total of over 3000 patients
showed atrend towardshigher incidenceof liver metastases
from colon primaries.® In patients presenting with liver
metastasis, the primary tumour isin the colon in 75% and
rectumin 25% of thecases.® Datafromour study concurred
with these findings.
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Apart from history and careful physical examination,
multiple diagnostic options such as CEA levels,
colonoscopy andimaging modalitiesareusedinthefollow-
up of patientswith colorectal cancer to screen and identify
recurrences and metastases. In most cases, arising CEA
will call for at least an ultrasound (US) of theliver to detect
any metastatic lesionsin the liver. Although sensitivity of
USislow comparedto CT, itiswidely used asthefirst step
in the screening process because of its cost advantage.
However, CT is recognised as being more accurate and
better for detecting as well as characterising liver lesions.
However, an optimum CT examination includes one with
intravenouscontrast toenablecharacterisationof thelesions.
Vallset al® reported an overall detection rate of 85% with
a positive predictive value of 96.1% and a false positive
rateof 3.9%onhelical CT. Resectability ratewasestablished
at 94.1%. Inour practice, thetriphasic CT istheworkhorse
imaging modality for confirming metastatic disease and
planning therapy.

The use of IOUS is regarded as a reliable method of
detecting hepatic metastases that may be missed on CT.
Comparisons performed on a ‘lesion-by-lesion’ basis
reported superior sensitivities for IOUS compared to
preoperative USand CT findings. |OUS has been reported
todetect impal pableand preoperativeundetectedlesionsin
14% to 24%.% Zacherl et a*' reported that 10US offered
new information in about 20% of patients with colorectal
metastases that had an impact on surgery and influenced
the extent of hepatic resection in 21.3%. Concerning the
oncologicgoal of curativesurgery, lOUSwasanimportant
aid in guiding resection and determining margins. As
reportedintheliterature, introduction of IOUSbeneficialy
influenced the surgical outcome.?**"3 We routinely use
IOUS to confirm preoperative CT findings, detect missed
lesions if any and reassess location of tumours and its
proximity tovital structurestoguidethesurgical procedure.
Based on our experience, |OUS detected | esions missed by
CT in8.3% of casesand changed the preoperative surgical
decision in 11 cases (11.5%) (data not shown).

To date, surgical resection of liver metastasis from
colorectal cancer isthe only hopefor long-term survival if
not for cure. This can be performed with less than 5%
mortality and an acceptable morbidity.** Published
data show a 25% to 40% 5-year survival following liver
resections with curative intent. The largest multicentric
study of the French Surgical Association implied definite
cure by surgery with a 10-year survival of 12% to 21%in
some patients.*%

Thevalueof surgical resection of metastaticliver disease
from colorectal cancer is confirmed when compared with
the natural history of untreated hepatic metastases where
the median survival is 7 to 15 months.22% Although at
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present there are no prospective randomised comparative
studies to validate the results of surgical resection, the
benefit of liver resection for metastatic colorectal cancer
remains consistent as the only acceptable treatment that
provideslong-term survival. In fact, it has been suggested
that patientsthat arediseasefree5yearsafter liver resection
are likely to have been cured athough they should be
aggressively followed-up for recurrence because of the
potential for further treatment then and longer-term
survival .®

However, careful preoperative assessment of candidates
for surgical resection of colorectal metastasisto liver must
be done based on the following premises. 1) extrahepatic
disease must be excluded, 2) at least a 1-cm tumour free
margin can be obtained, and 3) patient must have sufficient
hepatic functional reserve :4

Various clinical and pathological features have been
studied by differentinstitutionsto suggest prognosticfactors
and criteria for resection of colorectal metastases to the
liver.241-47 The following factors were associated with a
better survival rate after a liver resection with a curative
intentinunivariateanalysis: 1) NO-N1 stageof thecol orectal
primary, 2) largest metastasiswaslessthan 7 cmindiameter,
3) postoperative normalised CEA level (in patients whose
preoperative CEA were elevated >4 ng/dL), 4) wedge
resection as compared to hemihepatectomies. The N stage
and size of the largest metastatic lesion specifically
influences disease-free survival .2 Conversely, negative
prognostic factors included: 1) detection of metastatic
disease from clinical signs and symptoms, 2) markedly
elevated CEA level, 3) more than 6 lymph nodesinvolved
inthe primary lesion, 4) asatellite pattern of metastasesin
theliver, 5) bilobar hepatic disease, 6) apositive resection
margin, 7) extrahepatic nodal involvement, and 8) poorly
differentiated primary tumour. A multivariate analysis of
prognostic factors in 3427 patients with resected hepatic
metastasis showed that the disease-free interval, grading
and number of metastatic depositsareindependent variables
in 50% of the analyses.*

A retrospective study of 456 consecutive patients done
by Fong et al*” concluded that the only absolute
contraindications to hepatic resection are extrahepatic
metastases and tumours larger than 10 cm in diameter.
These factors were associated with only 13% and 14% 5-
year survival rates, respectively. Inour series, extrahepatic
diseasewasadefinite contraindication, although sizea one
was not. There were 11 cases of tumours, 10 cm or larger,
resected with a reasonable 3-year survival rate of 86%
athoughthenumbersweresmall andthecaseswel | sel ected.

A follow-up study was recently published in which a
clinical risk scoring (CRS) systemfor predicting recurrence
after hepatic resection was formulated based on a
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TABLE VII: SITES OF RECURRENCE AFTER INITIAL HEPATECTOMY

Study Curative resections Recurrence Liver Lung Others*

Hughes® 607 424 (70%) 191 (31%) 96 (16%) 57  (9%)

Ekberg 68 53 (78%) 44 (65%) 15 (22%) 22 (32%)
(quoted in Hughes®)

Scheele 173 106 (61%) 74 (70%) 50 (47%) 16 (15%)
(quoted in Hughes?)

Nakamura 64 45 (70%) 31 (48%) 16 (25%) 16 (25%)
(quoted in Hughes?)

Rees*? 89 49 (55%) 34 (69%) 16 (33%) 6 (12%)

Fujita® 97 68 (70%) 41 (60%) 21 (30%) 12 (17%)

Current 96 46 (48%) 29 (30%) 25 (26%) 16 (17%)

* Others include bone, brain and peritoneal metastases

retrospective analysis of 1001 consecutive patients.® The
following factors were considered significant predictors
and given one point each: node positive primary, disease-
freeinterval lessthan 12 months, morethan onelesion, size
morethan 5 cm and CEA >200 ng/mL. A CRSof 0, 1 and
2 have a highly favourable outcome and resection is
undoubtedly reasonableand encouraged whenever possible.
PatientswithaCRS of 3 or 4 have aguarded prognosisand
resection should be planned in the context of adjuvant
therapy. A score of 5 implies very poor outcome and
therefore, surgery ishighly questionable. Thisclinical risk
score may serve to either improve patient selection for
curativeresection or tovalidatethenecessity for aggressive
adjuvant therapy to eradicate residual microscopic disease
in the setting of poor clinical scores. Likewise, this may
serve as a score to deselect patients aswell and encourage
the potential roles of additional imaging modalities and
aggressive eval uation for improved detection of metastatic
disease. Welooked at the samefactorsto predict long-term
survival and recurrencein our study. Due to the immature
data and insufficient number of patients, our data did not
show statistically significant results, although there was a
trend towards poor long-term survival in those with rectal
primaries, node positive primariesand disease-freeinterval
of less than 12 months. While higher CEA levels did not
significantly affect overall survival, it significantly affects
disease-free survival. Likewise, our study showed that
those who underwent minor resections have abetter 3-year
survival rate. This may be attributed to the small sized
tumours and adequate resection margins.

The role of adjuvant chemotherapy after potentially
curative liver resections for colorectal metastases is
indeterminate.*®*® Some studies showed that adjuvant
chemotherapy did not improve survival mainly dueto the
adverse side effects of chemotherapy even though these
were administered regionally as hepatic arterial infusions.
Figueras et al* recently proposed the benefit of adjuvant

systemic chemotherapy after curativeliver resection. They
have shown that 5-year survival ratesincreased from 25%
to 53% when adjuvant chemotherapy was administered
post resection. Althoughthisstudy provided someevidence
that postoperative chemotherapy improved long-term
outcome, most of the subjects who received adjuvant
chemotherapy were younger and had synchronous
metastases of which a big proportion had not received
chemotherapy previously. Thus, adjuvant chemotherapy
post liver resection deserves to be elucidated by further
randomised-controlled trials.

Despiteasignificant improvement in survival of patients
who underwent curative resections, up to 75% of patients
will experience recurrence in one or more sites within the
first 2 years. 352530313 |n most series, the liver is till the
most common site of recurrencefollowed by thelungsand
peritoneal dissemination. Our datashowed asimilar pattern
of recurrence although the recurrence rate at 48% islower
when compared to most series (Table VII).

The management of metastatic disease from colorecta
cancer continues to be a challenge. In the setting of an
established hepatobiliary unit, 0% mortality, low morbidity
rate at 7.2%, median blood loss of 500 mL and a median
hospital stay of 7 days can be achieved for liver resections
for colorectal metastatic disease. Although our series is
small and early in experience, our preliminary resultsshow
arespectable 3-year survival of 71% and aprojected 5-year
survival of 52% on Kaplan Meier analysis (to be validated
onlong-term follow-up). A combination of careful patient
selection and improvements in surgica techniques has
enabled some form of control for this common problem
after apparent curative therapy for a colorectal primary.
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