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Colorectal liver metastases are common and found in almost 50% of patients with colorec-
tal cancer. Surgical excision, whenever possible, is the optimum form of treatment and
should be carried out with the intention of removing all macroscopic disease (RO resection).
However, recurrence frequently occurs within the remaining liver as well as at extra-hepa-
tic sites. The role of adjuvant systemic chemotheraphy in an attempt to reduce the inci-

Keyword: dence of recurrence has been investigated in several studies. This review discusses the
Colorectal possible incorporation of adjuvant systemic chemotheraphy following liver resection.
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1. Introduction Nevertheless, it should be recognised that patients who

Colorectal liver metastases are common and found in almost
50% of patients with colorectal cancer. Approximately 30% of
these patients present with liver metastases at the time of ini-
tial diagnosis of the primary tumour (synchronous), whereas
the remainder develop in the subsequent post-operative per-
iod (metachronous).

The optimum treatment for colorectal liver metastases is
surgical resection. In many studies, the 5-year survival fol-
lowing liver resection ranges from 25% to 40%.' The sur-
vival, however, in non-resected patients is barely 18 months.*

It has been estimated that approximately 85% of patients
with liver metastases have disease which is considered to
be unresectable at presentation. Liver resection should aim
to remove all macroscopic disease if optimum outcome is to
be achieved. In recent years, attempts have been made to in-
crease the resectability rate by neoadjuvant (downstaging or
‘up-front’) chemotherapy. As a result of the substantial
improvement in neoadjuvant combination chemotherapy, re-
sponse rates and survival have improved (Table 1).

* Tel.: +44 (0) 20 7679 6490; fax: +44 (0) 20 7679 6470.
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develop recurrence after liver resection have disease predom-
inantly within the remaining liver. Often this occurs in isola-
tion, although it is frequently combined with extra-hepatic
disease. It is assumed that micro-metastases were present
at the time of initial liver resection in the remaining lobes
but could not be detected by the present day scanning tech-
niques. In order to deal with this theoretical possibility, the
question of adjuvant chemotherapy following liver resection
has been raised and several studies relating to this therapeu-
tic intervention have been reported (see Table 2).

For any adjuvant therapy, a number of issues are of supreme
importance and require consideration. These are, firstly select-
ing patients most likely to benefit and therefore, secondly
avoiding unnecessary toxicity in patients who would not ben-
efit thus ensuring that the degree of toxicity does not over-
shadow any minimal benefit in terms of overall survival. In
order to deal with this dilemma, prospective randomised clin-
ical trials are necessary and a few have been carried out.

It is important to define adjuvant chemotherapy in this
situation. Neoadjuvant chemotherapy is given to downstage
liver metastases so that the subsequent liver resection with
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Table 1 - Resection rates following neo-adjuvant chemotherapy

Study Regimen Response rate (%) Resection rate (%) Median survival (months)
Wein® SFU/FA 42 17

Giacchetti® SFU/FA + Oxal. 59 51 24

Alberts” Folfox 4 60 40 26

Masi® 5FU/FA/Oxal/CPT 72 26 26

Table 2 - Adjuvant systemic chemotherapy following liver resection

Study Median FU months ADJ treatment Median PFS months Median overall survival months
Mitry et al.”” Not reported 5 FU/FA versus surgery 26.4 versus 18.6 (p = 0.059) 61.1 versus 46.9 (p = 0.125)
Portier et al.'® 87 5 FU/FA versus surgery 24.4 versus 17.6 (p = 0.028) 62.1 versus 46.4 (p = 0.13)

the removal of all macroscopic disease is feasible.® This might
be combined with post-operative chemotherapy also. How-
ever, in patients in whom all macroscopic disease has been
resected, adjuvant chemotherapy is given with the objective
of reducing the incidence of hepatic recurrence as well as
extra-hepatic metastases, which hopefully will translate into
an improvement in a median survival. It is this aspect which
will be discussed in this review concentrating on randomised
studies.

Although neoadjuvant studies will not be considered,
nevertheless, it should be recognised that pre-operative che-
motherapy may have a role to play in the selection of
appropriate patients. By assessing a response to pre-opera-
tive chemotherapy, it is theoretically possible to predict
the patients whose tumours are most likely to respond to
post-operative adjuvant chemotherapy. This is based on
the assumption that any viable micro-metastases present
in the remaining liver are likely to respond in a similar
fashion.

2. Selection

Appropriate imaging is essential to recognise the extent of li-
ver metastases. Numerous studies have investigated the rela-
tive diagnostic performance of ultrasound, CT, MRI and FDG-
PET as well as PET-CT.’®'? Accurate imaging is necessary to
determine not only the resectability but also the prevalence
of extra-hepatic disease which may determine the efficacy
of liver resection. Appropriate evaluation of the lungs is par-
ticularly important. PET-CT has demonstrated a high level of
sensitivity for the detection of extra-hepatic metastases thus
altering the decision for surgery. Unnecessary laparotomy can
be avoided in significantly more patients undergoing FDG-PET
scanning than with other investigations.'’ This is highly
desirable. Surgeons should have a high degree of certainty
that a laparotomy will result in a beneficial resection before
embarking on this. Accordingly, the results of pre-operative
scanning are crucial and the importance of discussion of each
patient in a multi-disciplinary environment cannot be over-
emphasised.

3. Principles of surgery

The aim of surgery is to remove all macroscopic disease
resulting in an RO resection (clear resection margins). It has
been recognised that providing the patient has a normally
functioning liver pre-operatively, at least 30% of the liver
should remain after surgery in order to avoid the danger of li-
ver failure. In general, a surgical margin of approximately
10 mm is recommended but this depends to a degree on the
anatomical location.'? The presence of adjacent lymph node
involvement should not necessarily be considered an abso-
lute contraindication to resection.’® In addition, the presence
of a limited number of small lung metastases is in itself not
considered an absolute contraindication.™

It is probably best to avoid simultaneous major resections
of both the colon and the liver because of the high complica-
tion rate and the detection of an increased number of liver or
distant metastases after an interval of 2-3 months.

The benefit of treatment in a specialist centre with all
appropriate multi-disciplinary facilities has been recognised
increasingly over the last few years.

4. Adjuvant chemotherapy

Post-operative adjuvant chemotherapy has been advocated
following liver resection to theoretically destroy any dormant
malignant cells in the remaining liver. Numerous randomised
clinical trials have demonstrated the benefit of adjuvant sys-
temic chemotherapy following resection of stage III colon
cancers and therefore this principle might be extrapolated
to patients with liver metastases. Adjuvant chemotherapy
can be delivered in two ways:

4.1.  Hepatic arterial infusion (HAI)

A cannula is positioned in the hepatic artery at the time of li-
ver resection for post-operative infusion chemotherapy.
There have been seven randomised trials on HAI involving
592 patients. A systemic review has been carried out but no
significant advantage for hepatic artery chemotherapy was
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found in the meta-analysis, measuring overall survival and
calculating survival based upon ‘intention to treat’. (95% con-
fidence interval =-0.1189 to 0.2885, or a hazard ratio of 1.089,
an 8.9% survival advantage for the control group, 95% confi-
dence interval of the hazard ratio = 0.887)."® In addition, it
was noted that adverse events related to hepatic artery ther-
apy were common including five therapy related deaths. In-
tra-hepatic recurrence was more frequent in the control
group (97 patients versus 43 in the HAI group).

One of the studies, however, showed a positive result with
an overall survival at 2 years of 86% compared to 72% with a
systemic therapy alone. In this study, the rates of adverse
events were similar in the 2 groups.'®

Nevertheless, although recurrence in the remaining liver
appears less in the hepatic artery chemotherapy treated pa-
tients, overall survival is not improved and may even be fa-
voured in the control group. Post-operative complications
are also greater in patients receiving hepatic arterial infusion
chemotherapy compared to a systemic chemotherapy.

4.2.  Adjuvant systemic chemotherapy

Although there have been two randomised trials reviewing
the role of adjuvant systemic chemotherapy following liver
resection, these have been unsatisfactory and did not recruit
the targeted number of patients to provide sufficient statisti-
cal power.”"*® An important recent phase IIl EORCT study has
recently reported benefits from peri-operative chemotherapy
after surgical resection. This multi-centre trial randomised
364 patients to receive surgery alone (n=182) or sur-
gery + FOLFOX 4 chemotherapy with 6 cycles before and 6 cy-
cles after (n = 182). On further evaluation, several patients in
each arm were found to be ineligible for inclusion resulting
in 152 patients in the surgery group alone and 150 patients
in the chemotherapy and surgery group.*®

On an intention to treat analysis, there was no statistically
significant difference in progression free survival between the
2 groups (p = 0.058). A second analysis was performed includ-
ing only patients who had undergone surgery. In this group,
progression free survival at 3 years was 32% versus 42.4% in
the adjuvant chemotherapy group (p =0.025). This statisti-
cally significant difference was translated into a progression
free survival benefit of 9.2%. Overall survival is still being as-
sessed and was not available in this report.

Needless to say, there were a number of adverse events
in the peri-operative chemotherapy group including neutro-
penia, diarrhoea and neurological toxicity. There were more
reversible post-operative complications in patients receiving
chemotherapy compared to surgery only (25% versus 16%,
p =0.04). The conclusion from this study was that progres-
sion free survival was improved. Future studies are being
established utilising different chemotherapy regimes
with the addition of biologically active substances, e.g.
cetuximab.

The data from this single randomised trial are impressive
and suggest a possible benefit for peri-operative systemic
chemotherapy following resection of liver metastases. Never-
theless, the results of overall survival are awaited. There is an
increased toxicity associated with these regimes, and there-

fore care needs to be taken in determining a relevant protocol.
In patients with localised disease suitable for resection,
whether additional chemotherapy should be added needs to
be discussed in the context of a multi-disciplinary meeting.
It would appear that patients at a high risk of recurrence fol-
lowing resection can reasonably be offered adjuvant chemo-
therapy, whereas patients with solitary metastases (or
limited disease) may not benefit sufficiently to overcome the
disadvantage of toxic side-effects.

5. Conclusion

Although there are strong theoretical arguments in favour of
adjuvant systemic chemotherapy following resection of liver
metastases, the evidence to suggest an improvement in sur-
vival following this regime is still lacking. Selection of pa-
tients is crucial. Patients with localised solitary metastases
should undergo resection aiming for a curative RO resection.
Whether these patients will subsequently benefit from addi-
tion of chemotherapy is still unknown. Patients with more
extensive disease in whom there is still doubt about RO
resection might benefit from additional systemic
chemotherapy.

Accordingly, it is still not possible to provide a blanket rec-
ommendation with regard to adjuvant chemotherapy follow-
ing liver resection. The evidence from the EORTC trial is
promising and certainly provides support for adjuvant ther-
apy to be considered in individual patients. Further studies
are awaited with interest.

Conflict of interest statement

None declared.

REFERENCES

1. Fong Y, Fortner J, Sun RL, Brennan MF, Blumgart LH. Clinical
score for predicting recurrence after hepatic-resection for
metastatic colorectal cancer analysis of 1001 consecutive
cases. Ann Surg 1999;230:309-18.

2. Nordlinger B, Jaeck D, Guiguet M, Vaillant JC, Balladur P,
Schaal JC. Surgical reaction of hepatic metastases.
Multicentre retrospective study by the French Association of
Surgery. In: Nordlinger B, Jack D, editors. Treatment of hepatic
metastases of colorectal cancer. Paris: Springer-Verlag; 1992. p.
129-56.

3. Scheele J. Hepatectomy for liver metastases. Br J Surg
1993;80:274-6.

4. Wagner JS, Adson MA, Van Heerden JA, et al. The national
history of hepatic metastases from colorectal cancer. A
comparison with resective treatment. Ann Surg
1984;199:502-8.

5. Wein A, Reidel C, Kockerling F, et al. Impact of surgery on
survival in palliative patients with metastatic colorectal
cancer after first line treatment with weekly 24-hour infusion
of high dose 5FU and folinic acid. Ann Oncol 2001;12:1721-7.

6. Giacchetti S, Itzhaki M, Gruia G. Long-term survival of
patients with unresectable colorectal liver metastases
following infusional chemotherapy with 5FU, leucovorin,
oxaliplatin, and surgery. Ann Oncol 1999;10:663-9.



EUROPEAN JOURNAL OF CANCER 44 (2008) 1198-1201

1201

10.

11.

12.

13.

. Alberts SR, Horvath WL, Sternfeld WC, et al. Oxaliplatin,

fluorouracil and leucovorin for patients with unresectable
liver-only metastases from colorectal cancer. J Clin Oncol
2005;23:1-7.

. Masi G, Cupini S, Marcucci L, et al. Treatment with 5FU/FA,

oxaliplatin and irinotecan enables surgical resection of
metastases in patients with initially unresectable metastatic
colorectal cancer. Ann Surg Oncol 2006;13:58-65.

. European Colorectal Metastases Treatment Group. Does

chemotherapy prior to liver resection increase the potential
for cure in patients with metastatic colorectal cancer? Eur J
Cancer 2007;43:2037-45.

Martinez L, Puig I, Valls C. Colorectal liver metastases:
radiological diagnosis and staging. Eur ] Surg Oncol
2007;33:15-6.

Arulampalam THA, Francis DL, Visvikis D, Taylor I, Ell PJ. FDG-
PET for the pre-operative evaluation of colorectal liver
metastases. Eur J Surg 2004;30:286-91.

Cady B, Jenkins RL, Steele Jr GD, et al. Surgical margin in
hepatic resection for colorectal metastasis: a critical and
improvable determinant of outcome. Ann Surg
1998;227:566-71.

Beckurts KT, Holscher AH, Thorban S, Bollschweiler E, Siewert
JR. Significance of lymph node involvement at the hepatic
hilum in the resection of colorectal liver metastases. Br ] Surg
1997;84:1081-4.

14.

15.

16.

17.

18.

19.

Elias D, Ouellet JF, Bellon N, Pignon JP, Pocard M, Lasser P.
Extrahepatic disease does not contraindicate hepatectomy for
colorectal liver metastases. Br ] Surg 2003;90:567-74.

Nelson R, Freels S. Hepatic artery adjuvant chemotherapy for
patients having resection or ablation of colorectal cancer
metastatic to the liver. Cochrane Database of Systemic
Reviews; 2004. p. 2 [article no: CD003770].

Kemeny N, Huang Y, Cohen AM, et al. Hepatic arterial
infusion of chemotherapy after resection of hepatic
metastases from colorectal cancer. N Engl ] Med
1999;341:2039-48.

Mitry E, Fields A, Bleiberg H, et al. Adjuvant
chemotherapy after potentially curative resection of
metastases from colorectal cancer. A meta-analysis of two
randomized trials. ASCO Annual Meeting Proceedings. J
Clin Oncol 2006;24:152s.

Portier G, Elias D, Bouche O, et al. Multicenter randomized
trial of adjuvant fluorouracil and folinic acid compared
with surgery alone after resection of colorectal liver
metastases: FFCD ACHBTH AURC 9002 trial. J Clin Oncol
2006;24:4976-82.

Nordlinger B, Sorbye H, Glimelius B, et al. Perioperative
chemotherapy with FOLFOX 4 and surgery versus surgery
alone for resectable liver metastases from colorectal cancer
(EORTC Intergroup trial 40983): a randomised controlled trial.
Lancet 2008;371:963-5.



	Adjuvant chemotherapy after resection of liver metastases from colorectal cancer
	Introduction
	Selection
	Principles of surgery
	Adjuvant chemotherapy
	Hepatic arterial infusion (HAI)
	Adjuvant systemic chemotherapy

	Conclusion
	Conflict of interest statement
	References


