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Introduction. 60% of patients operated for colorectal liver metastases (CRLM) will develop recurrent disease and some may be
candidates for a repeated liver resection. The study aimed to evaluate differences in intraoperative blood loss and complications
comparing the primary and the repeated liver resection for metastases of colorectal cancer (CRC), as well as to evaluate differences
in long-time follow-up. Method. 32 patients underwent 34 repeated liver resections due to recurrence of CRLM an studied
retrospectively to identify potential differences between the primary and the repeat resections. Results. There was no 30-day
postoperative mortality or postoperative hospital deaths. The median blood loss at repeat resection (1850 mL) was significantly
(P = 0.014) higher as compared to the primary liver resection (1000 mL). This did not have any effect on the rate of complications,
even though increased bleeding in itself was a risk factor for complications. There were no differences in survival at long-term
follow-up. Discussion. A repeated liver resection for CRLM was associated with an increased intraoperative bleeding as compared to
the first resection. Possible explanations include presence of adhesions, deranged vascular anatomy, more complicated operations
and the effects on the liver by chemotherapy following the first liver resection. 30 out of 32 patients had only one reresection of the
liver.

1. Introduction

The second most common cause of cancer-related deaths
worldwide is colorectal cancer (CRC), ranking second in
Europe and third in the USA [1].

Surgical resection, if possible, is the standard treatment
for patients with a localized tumour, but about 50–75% of
patients with CRC will develop colorectal liver metastases
(CRLM) [2–7]. Even in patients with advanced CRC disease,
the liver may be the sole organ with metastases, which is the
case in about 30% of the patients [8, 9]. In these cases, a
resection of the CRLM may be potentially curative.

Without treatment, patients diagnosed with CRLM have
a median survival time around 8–15 months with a 5-year
survival rate of 5% [10–13]. With powerful chemotherapy,
the median survival time increases up to as much as two years
[14].

1.1. Objective. The aim was to study the difference between
the primary and repeated liver resection for CRLM, espe-
cially as comes long-term survival, intraoperative bleeding,
and rate of complications.

1.2. General Treatment of Colorectal Liver Metastases. Liver
resection is, when possible, considered the standard treat-
ment of choice for CRLM. Other types of treatment are
methods for local tumour destruction, including radiofre-
quency ablation. These treatments are most often used in
patients with nonresectable liver metastases, but may be
used as a part of neoadjuvant and adjuvant treatment, and
together with surgical resection in order to improve the
results following surgery [15].

The main issue in adjuvant treatment following liver
resection concerns chemotherapy. Chemotherapy is oth-
erwise generally palliative in the treatment of metastases
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Figure 1: Kaplan-Meier estimate on survival following primary
liver resection for colorectal liver metastases and reresection of the
liver (n.s.).

of CRC, but may also prolong the survival time [14].
However, chemotherapy can also be used both as neoad-
juvant treatment for downsizing the liver metastases, with
our without PVE (portal vein embolization) or other
local treatment, making otherwise unresectable tumours
surgically respectable. Chemotherapy may also be given as
adjuvant treatment following liver resection in order to at
least lengthen the period until potential tumor recurrence
after the initial liver resection for CRLM happens [16, 17].

1.3. Resection of Colorectal Liver Metastases. The 5-year
survival rate after resection of CRLM varies broadly in
different reports, ranging between 15–50%, but in more
recent studies the range is usually 40–50% [2, 18–21].

20–30% of patients with CRLM directly fulfil criteria
which make them suitable for liver resections. The criteria
for operating CRLM have changed over time, from looking
on what can be removed, to also include optimization of
what will remain of the liver. Overall, with all novel treatment
options, an increased number of patients with CRLM can be
offered the surgical option [2, 22–24].

1.4. Recurrence and Repeat Resection of Colorectal Liver Metas-
tases. Although liver resections are performed with curative
intent, 60% will develop recurrent disease. Between 20–
30% with recurrence after the first liver resection will have
a disease which potentially allows a repeat liver resection.
The criteria for surgery are relatively the same as for the
initial resection. Survival rates and risk for complications and

length of hospital stay are reported similar to that noted after
the first resection [15, 25–29].

2. Patients and Methods

Medical data on consecutive patients that underwent liver
resection due to colorectal adenocarcinoma metastases at
the Department of Surgery, Skåne University Hospital,
Sweden, during the period 1995–2009, was collected in a
database. The information was taken from patients subjected
to liver resection for CRLM. Follow-up data was also
retrieved for patients who were referred from other hospitals.
Four patients registered as having only local intervention
actually had a formal liver resection performed and thus
entered the database. The database includes a large variety
of information, for example, age, intraoperative bleeding,
operation time, and complications.

In total, 240 patients had liver resection due to CRLM
during the period 1995–2009. Patients who were included
in this study had CRLM and underwent a repeated liver
resection during the period 1995–2009 at the Department
of Surgery, Skåne University Hospital Lund, Sweden. We
identified 32 patients, 30 out of which with one reresection
of the liver and the other two had two reresections, thus
making a total of 34 repeated liver resections. All patients
were operated upon with curative intent. The 240 primary
liver resections served as control group.

2.1. Statistical Methods. The tests used were Mann-Whitney
U test, Fisher’s exact test, Kruskal-Wallis test, and the
Kaplan-Meier test.

3. Results

There was no 30-day operative mortality or postoperative
hospital deaths following the 34 repeat resections. The
median age at the primary resection was 66 years compared
to 64 at the repeat resection (n.s.). Of the 240 primary
resections, 91 were female compared to 14/34 at the repeat
resection (38% versus 41%; P = 0.710). The primary
resection was more often a large (hemihepatectomy or
more than 3 segments) resection as compared to the repeat
resections (P < 0.0001). The median intraoperative blood
loss at repeat resection was 1850 mL, significantly higher as
compared to the bleeding noted at primary liver resections
(in median 1000 mL; P = 0.014). This was the fact even
though smaller resections had significantly less bleeding
compared to large resections (P = 0.012). The median
hospital stay at a repeat resection was 8 days, that is, the same
as at a primary resection (P = 0.98). There was no difference
in the rate of complications (P = 0.568) between primary
and repeat liver resections.

There was no difference in the number of patients that
received neoadjuvant chemotherapy (within the month prior
to the operation) or adjuvant chemotherapy (P = 0.826 and
P = 0.748, resp.).

There was no difference in survival (Figure 1) between
the two groups (P = 0.556), despite the fact that repeat
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Table 1: Primary and repeated liver resection due to colorectal liver
metastases—outcome data.

Primary resection Repeat resection P value

Age 66± 10 years 64± 9 years n.s.

Gender 62% males 59% males n.s.

Bleeding 1000± 1786 mL 1850± 1833 mL 0.014

Length of stay 8± 8 days 8± 3 days n.s.

Neoadjuvant chemo.
administered

33% 31% n.s.

Adjuvant chemo.
administered

39% 36% n.s.

Clavien grade II+ 65% 71% n.s.

2-year survival 76% 86% n.s.

resections were less microscopically radical according to the
PAD (P = 0.046). The tumours were slightly larger at the
primary resection, though not significantly (P = 0.108).

Increased bleeding at the primary resection (>1000 mL)
was associated with a higher risk for both complications
(P =< 0.0001) and an increased length of stay (P = 0.004).

A higher ASA-class tended to increase the length of
hospital stay (P = 0.052). When excluding ASA-class IV from
the equation, the difference was not significant (P = 0.12).
ASA-class did not significantly affect neither bleeding (P =
0.092) nor risk for complications (P = 0.611; Table 1).

4. Discussion

During the last decades, there has been great advancement in
the field of management of colorectal liver cancer metastases,
including recurrent disease. Repeated resections of the liver
for colorectal liver metastases have in most studies proved
to be beneficial, even rendering some improvement in cases
with multiple metastases. Patients thus tolerated the surgical
resection well despite a technically difficult operation on a
liver potentially damaged by chemotherapy, and mortality
and morbidity do not seem to be higher than that reported
following a primary liver resection.

In our study, we noted that the intraoperative bleeding
was significantly higher in repeated resections as compared
to the primary resection. Previous studies [26] have shown
similar results. A probable cause of the increased bleeding
may be the altered anatomy, in and around the liver, with scar
tissues and adhesions, which thus makes it more difficult to
avoid an increase in the intraoperative bleeding. In addition,
the repeat resections were more often atypical, suggesting
less clear segmental limits, therefore making it an even more
challenging operation.

The increased intraoperative bleeding in repeat liver
resections did not have a negative effect on outcome
considering the rate of complications and length of hospital
stay. This was a little surprising, as a bleeding of more than
1000 mL in itself was a risk factor for both an increase in the
rate of complications as well as length of stay. An explanation
could be the fairly limited number of patients, thereby
decreasing the possibilities to draw definite conclusions.

We also found that there were no differences between the
two groups in terms of how many that received neoadjuvant
or adjuvant chemotherapy. This can be interpreted that
patients in both groups are treated equally from an oncolog-
ical point of view and thereby has the same conditions when
subjected to liver surgery. Overall, repeat liver resections
are handled in a similar way as primary liver resections. By
treating the two groups in the same way one can assume
that experience accumulated from primary resections are
also valid on repeat resections. This is important, as repeat
resections are fairly limited in number, though the overall
accumulating data support the safety and benefits of repeat
liver resections [5, 30–32].

5. Conclusion

Repeated resections of the liver in patients with colorectal
liver metastases are associated with an increase in intraop-
erative bleeding as compared to a primary liver resection.
However, this had no effect on the outcome, on survival, rate
of complications, or on length of hospital stay. Therefore,
repeated liver resections for colorectal liver metastases repre-
sent a safe and worthwhile operation with results in similarity
with those reported following primary liver resections.

References

[1] A. Jemal, T. Murray, E. Ward et al., “Cancer statistics, 2005,”
Ca-A Cancer Journal for Clinicians, vol. 55, no. 1, pp. 10–30,
2005.

[2] R. Stangl, A. Altendorf-Hofmann, R. M. Charnley, and J.
Scheele, “Factors influencing the natural history of colorectal
liver metastases,” The Lancet, vol. 343, no. 8910, pp. 1405–
1410, 1994.

[3] P. C. Simmonds, J. N. Primrose, J. L. Colquitt, O. J. Garden,
G. J. Poston, and M. Rees, “Surgical resection of hepatic
metastases from colorectal cancer: a systematic review of
published studies,” British Journal of Cancer, vol. 94, no. 7, pp.
982–999, 2006.

[4] CancerStats, Cancer Research UK, http://info.cancerresearch-
uk.org/cancerstats/.

[5] D. Brachet, E. Lermite, A. Rouquette, G. Lorimier, A. Hamy,
and J. P. Arnaud, “Prognostic factors of survival in repeat liver
resection for recurrent colorectal metastases: review of sixty-
two cases treated at a single institution,” Diseases of the Colon
and Rectum, vol. 52, no. 3, pp. 475–483, 2009.

[6] J. Scheele, R. Stangl, and A. Altendorf-Hofmann, “Hepatic
metastases from colorectal carcinoma: impact of surgical
resection on the natural history,” British Journal of Surgery, vol.
77, no. 11, pp. 1241–1246, 1990.

[7] P. H. Sugarbaker, “Surgical decision making for large bowel
cancer metastatic to the liver,” Radiology, vol. 174, no. 3, part
1, pp. 621–626, 1990.

[8] T. J. Hugh, A. R. Kinsella, and G. J. Poston, “Management
strategies for colorectal liver metastases,” Surgical Oncology,
vol. 6, no. 1, pp. 19–48, 1997.

[9] J. Scheele, R. Stangl, A. Altendorf-Hofmann, and F. P. Gall,
“Indicators of prognosis after hepatic resection for colorectal
secondaries,” Surgery, vol. 110, no. 1, pp. 13–29, 1991.

[10] M. Donadon, D. Ribero, G. Morris-Stiff et al., “New paradigm
in the management of liver-only metastases from colorectal

http://info.cancerresearchuk.org/cancerstats/
http://info.cancerresearchuk.org/cancerstats/


4 Gastroenterology Research and Practice

cancer,” Gastrointestinal Cancer Research, vol. 1, pp. 20–27,
2007.

[11] M. T. Seymour, S. P. Stenning, and J. Cassidy, “Attitudes and
practice in the management of metastatic colorectal cancer in
Britain,” Clinical Oncology, vol. 9, no. 4, pp. 248–251, 1997.

[12] P. C. Simmonds, “Palliative chemotherapy for advanced col-
orectal cancer: systematic review and meta-analysis,” British
Medical Journal, vol. 321, no. 7260, pp. 531–535, 2000.

[13] C. J. Lahr, S. J. Soong, and G. Cloud, “A multifactoral analysis
of prognostic factors in patients with liver metastases from
colorectal carcinoma,” Journal of Clinical Oncology, vol. 1, no.
11, pp. 720–726, 1983.

[14] A. Venook, “Critical evaluation of current treatments in
metastatic colorectal cancer,” Oncologist, vol. 10, no. 4, pp.
250–261, 2005.

[15] P. M. Schlag, T. Benhidjeb, and C. Stroszczynski, “Resection
and local therapy for liver metastases,” Bailliere’s Best Practice
and Research in Clinical Gastroenterology, vol. 16, no. 2, pp.
299–317, 2002.

[16] M. M. Kemeny, S. Adak, B. Gray et al., “Combined-modality
treatment for resectable metastatic colorectal carcinoma to the
liver: surgical resection of hepatic metastases in combination
with continuous infusion of chemotherapy-an intergroup
study,” Journal of Clinical Oncology, vol. 20, no. 6, pp. 1499–
1505, 2002.

[17] G. Portier, D. Elias, O. Bouche 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,” Journal of Clinical Oncol-
ogy, vol. 24, no. 31, pp. 4976–4982, 2006.

[18] M. A. Choti, J. V. Sitzmann, M. F. Tiburi et al., “Trends in long-
term survival following liver resection for hepatic colorectal
metastases,” Annals of Surgery, vol. 235, no. 6, pp. 759–766,
2002.

[19] Y. Fong, J. Fortner, R. L. Sun, M. F. Brennan, and L.
H. Blumgart, “Clinical score for predicting recurrence after
hepatic resection for metastatic colorectal cancer: analysis of
1001 consecutive cases,” Annals of Surgery, vol. 230, no. 3, pp.
309–321, 1999.

[20] L. T. Jenkins, K. W. Millikan, S. D. Bines, E. D. Staren, and A.
Doolas, “Hepatic resection for metastatic colorectal cancer,”
American Surgeon, vol. 63, no. 7, pp. 605–610, 1997.

[21] J. Scheele, A. Altendorf-Hofmann, R. Stangl, and K. Schmidt,
“Surgical resection of colorectal liver metastases: gold standard
for solitary and completely resectabe lesions,” Swiss Surgery,
vol. 2, no. 4, pp. 4–17, 1996.

[22] J. Scheele, “Hepatectomy for liver metastases,” British Journal
of Surgery, vol. 80, no. 3, pp. 274–276, 1993.

[23] E. K. Abdalla, R. Adam, A. J. Bilchik, D. Jaeck, J. N. Vauthey,
and D. Mahvi, “Improving resectability of hepatic colorectal
metastases: expert consensus statement,” Annals of Surgical
Oncology, vol. 13, no. 10, pp. 1271–1280, 2006.
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