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Purpose. The aim of this study is to evaluate the survival benefits of sal-
vage surgery as a treatment for recurrent colorectal cancer in stage III
patients.

Methods. We reviewed 568 cases (treated in Chang Gung Memorial Hos-
pital between 1996 and 2001) of stage III colorectal cancer with recur-
rence (including metastasis) and analyzed the survival outcomes associ-
ated with salvage surgery.

Resutls. The rate of salvage surgery was 30.3%. The 8-year overall and
cancer-specific survival rates were higher in patients who had undergone
salvage surgery than in those who had not (14.4% and 16.5% v.s. 5.0%
and 5.1% respectively, p < 0.01). The resection of tumors resulted in
long-term survival. The 8-year overall and cancer-specific survival rates
were 57.0% and 57.0%, respectively in patients who had undergone lung
metasectomy, 30.9% and 35.0%, respectively in those who had undergone
liver metasectomy, and 5.0% and 7.1%, respectively in those who had
undergone resection of intra-abdominal and pelvic tumor. No long-term
survival was noted in patients who had undergone palliative procedures
without tumor resection. Although the patients who underwent salvage
surgery of lung metasectomy had the best long-term survival outcomes,
followed by those who underwent liver metasectomy, however, the ob-
served difference in survival rates between the two types of salvage sur-
gery was not statistically significant.

Conclusion. Salvage surgery improved the survival prospects of recurrent
colorectal cancer patients. In fact, some patients were cured by salvage
surgery. Early detection of tumor recurrence and the appropriate identifi-
cation of patients requiring salvage surgery are predicted to improve the
survival rate of stage III patients with recurrent colorectal cancer.

[J Soc Colon Rectal Surgeon (Taiwan) 2010;21:155-160]

Colorectal cancer is a major cause of cancer-
related deaths. Approximately half of the pa-
tients who are initially treated by surgical resection of
their tumors, develop relapses and eventually die of

the disease. Chemotherapy is the mainstay of treat-
ment for recurrent cancer. However, some patients in
our study underwent secondary operations in a bid to
prevent recurrence of the disease. Indeed some stage
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IV colorectal cancer patients were cured after inten-
sive chemotherapy and salvage surgery. In a previous
study salvage surgery was performed on 41% patients
with recurrent colon cancer. In half of the patients, the
surgery was of curative intent and resulted in a 5-year
disease-free survival rate of 23%." After salvage surgery
for solitary recurrent rectal cancer, the 5-year overall sur-
vival rate was 27%.” In contrast, long-term survival is
rare in patients with recurrent colorectal cancer who do
not undergo surgical resection. In this study, we re-
viewed the patients with recurrent colorectal cancer
and evaluated the survival benefits of salvage surgery.

Patients and Methods

We reviewed the registered cases of the patients
with stage III primary colorectal cancer who had been
treated and received regular follow-up in Chang Gung
Memorial Hospital from 1996 to 2001. The follow-up
schedules included serial serum CEA measurement
every three months at least for three years, then every
four to six months later; abdominal sonography or CT
scan, chest X-ray and colonoscopy every twelve mon-
ths. Of these patients, 568 were found to have devel-
oped recurrent colorectal cancer (including metastasis)
during the follow-up periods. The clinicopathologic
characteristics, form of recurrent cancer and kind of sal-
vage surgery of these patients with recurrence were re-
corded for further analysis of survival outcomes. The
classification of tumor stage was according to the fourth
edition AJCC cancer staging manual published in 1992.

The types of salvage surgery were classified into
several categories: liver metasectomy, lung meta-
sectomy, resection of intra-abdominal and pelvic tu-
mors, local excision, palliative procedures without
tumor resection and other procedures for metastasis to
the brain, bone or organs. The resection of intra-
abdominal and pelvic tumor included the operation
types of segmental bowel resection, omentum resec-
tion, oophorectomy, hysterectomy, cystectomy, low
anterior resection, abdomino-perineal resection, intra-
abdominal or intrapelvic tumor or metastatic lymph
node resection and multiple tumor site resection. The
local excision included transanal, perineal local exci-
sion and subcutaneous or inguinal nodes resection.

The palliative procedures included the stoma creation,
by-pass, laparotomy and other procedures without re-
section of tumor for relief of patient’s symptoms. In
colon cancer group, one case received both lung and
liver metasectomy was classified into other proce-
dures. Statistical analyses were performed with the
SPSS software package for Windows (Version 12.0,
SPSS Inc. Chicago, IL, USA). The Kaplan-Meier
method and Log-rank test were used to analyze sur-
vival and prognostic factors. All p values were
two-sided; p values of less than 0.05 were considered
to indicate statistical significance.

Results

The age of the 568 patients with recurrent colo-
rectal cancer (including metastasis) ranged from 16 to
87 years (mean 61.2 years). These cases included 218
and 350 cases of recurrent colon and rectal cancer, re-
spectively. In total, 172 patients received salvage sur-
gery: 66 for recurrent colon cancer, and 106 for recur-
rent rectal cancer. The rate of salvage surgery was
30.3% and did not differ between the colon and rectal
cancer groups. The recurrent type is shown in Table 1.
In recurrent colon cancer, liver metastasis is the most
common form of metastasis, followed by lung metas-
tasis, pelvic organ metastasis, bone metastasis and
intra-abdominal metastasis. In recurrent rectal cancer,

Table 1. Types of recurrent tumors in patients with colorectal

cancer
Recurrent type Colon Rectum
Number of cases (%) Number of cases (%)

Total 218 315
Anastomosis 13 (6.0) 69 (19.7)
Pelvic organ 41 (18.8) 60 (17.1)
Intra-abdominal 27 (12.4) 26 (7.4)
Perineum 0(0) 7(2.0)
Inguinal nodes 2(0.9) 6(1.7)
Other nodes 12 (5.5) 20(5.7)
Kidney 0(0) 4(1.1)
Lung 80 (36.7) 161 (46.0)
Liver 118 (54.1) 148 (42.3)
Bone 29 (13.3) 78 (22.3)
Brain 15 (6.9) 30 (8.6)
Retroperitoneum 31 (13.8) 25(7.1)
Others 18 (9.3) 34(9.8)

Some patients had multiple sites of recurrence.



Vol. 21, No. 4

Salvage Surgery for Recurrent CRC 157

lung metastasis is the most common type, followed by
liver metastasis, bone metastasis, anastomosis recur-
rence, pelvic recurrence, and intra-abdominal metas-
tasis. The types of salvage surgery for recurrent colon
and rectal cancer are shown in Table 2. Resection of
metastasis in the intra-abdominal and pelvic organs
had the highest incidence, followed by resection of
metastasis in the lungs and liver. There was no signifi-
cant difference between the colon and rectal cancer
groups in terms of the rates of surgical procedures car-
ried out. The 8-year overall and cancer-specific sur-
vival rates were 14.4 % and 16.5 % respectively in pa-
tients managed with salvage surgery of which were
significantly higher than the 5.0% and 5.1% , respec-
tively for those who did not receive surgical interven-
tion (p < 0.01) (Fig. 1). The survival rates, mean and
median survival months according to the specific type
of surgery are shown in Table 3. Resection of lung tu-
mors resulted in the highest survival rate, followed by
resection of liver and intra-abdominal and pelvic tu-
mors. The 8-year overall and cancer-specific survival
rates were 57.0% and 57.0% in patients with lung
metasectomy, 30.9% and 35.0% in patients with liver
metasectomy, respectively. Both were significantly
higher than 5.0% and 7.1% in patients with resection of
intra-abdominal and pelvic tumor (p <0.01). Although
the survival rates of lung metasectomy were higher
than those of liver metasectomy, there was no statisti-
cally significant difference. No long-term survival was
noted for patients treated with a palliative operation.

Discussion

Despite recent advances in systemic chemother-

Table 2. Types of salvage surgery

Surgery type Colon Rectum

No. of cases (%)  No. of cases (%)
Total 66 106
Liver metasectomy 9(14.1) 17 (16.8)
Lung metasectomy 10 (15.6) 9 (8.9)
Intra-abdominal pelvic 25(37.5) 41 (40.6)
resection
Local excision 1(1.6) 4(4.0)
Palliative, no resection 13 (20.3) 17 (14.9)
Others 8(9.4) 18 (14.9)

apy, there is rarely a case of stage IV colorectal cancer
being cured by systemic chemotherapy alone. Data
from past studies indicate that the complete response
(CR) rate achieved with first-line FU/LV (or capeci-
tabine) alone is 1% or lower; that achieved with ir-
inotecan-FU combinations, 2% to 3%; and that achi-
eved with oxaliplatin-FU combinations, 1.5% to 4.5%.
The results from the intergroup N7941 study revealed
that only 62 (4%) of 1,508 patients achieved a CR
with chemotherapy alone, but 84% of these patients
developed disease progression during the follow-up
periods.® Therefore, salvage surgery is vital for im-
proving the long-term survival chances of patients
with recurrent colorectal cancer.

In our studies, we found that patients who re-
ceived lung or liver metasectomy had higher survival
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Fig. 1. The overall and cancer-specific survival of patients
with or without salvage surgery for recurrent
colorectal cancer (» <0.01).
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Table 3. The 8-year overall and cancer-specific survival rates (mean/median months) relative to surgical procedures

Surical tvpes Overall Cancer-specific
& M (mean/median) (mean/median)
Liver matesectomy 30.9 (76.3/57.8)* 35.0 (80.5/86.4)*

Lung metasectomy
Intra-abdominal pelvic resection

57.0 (99.2/98.8)*
5.0 (42.4/34.2)

57.0 (99.2/98.8)*
7.1 (44.7/37.2)

Local excision 0.0 (26.3/19.8) 0.0 (28.4/20.4)
Palliative, no resection 0.0 (28.4/20.4) 0.0 (32.9/28.2)
Others 0.0 (32.9/28.2) 0.0 (38.9/38.9)

*: p <0.01 compared to the groups of intra-abdominal pelvic resection, local excision, palliative resection and others.

rates than those who received resection of intra-
abdominal or pelvic tumors. This indicates that organ-
specific metastasis maybe an important prognostic
factor for salvage surgery. In lung metastasis, the
five-year survival rates ranged from 32.4% to 60.0%
after resection of lung metastasis.*” Following cura-
tive resection of lung metastasis, the overall 5-year
survival rate was 67.8%. The 5- and 7-year survival
rates of patients with a prethoracotomy carcinoem-
bryonic antigen (CEA) level below 5 ng/ml and no
lymphatic invasion by a pulmonary tumor were 94%
and 79%, respectively. A prethoracotomy CEA level
below 5 ng/ml and no lymphatic invasion by a pulmo-
nary tumor in the absence of pathological features of
the primary colorectal cancer and previous hepa-
tectomy for liver metastasis and repeated thoracotomy
had a positive impact on the survival prognosis.® In
addition to an elevated CEA level, the number of lung
metastasis is a significant prognostic factor for overall
survival after the resection of lung metastases origi-
nating from colorectal cancer.’ In our series, the
higher survival rates of patients with lung meta-
sectomy than those of liver metasectomy might be re-
sulted from highly selective patients for lung meta-
sectomy.

In liver metastasis, 5-year survival rates ranged
from 25% to 40% after resection of liver meta
stasis.'”!® The data from the largest retrospective
multicentric trial available, which assessed the results
of hepatic resections in 1818 patients showed that the
S-year overall survival rates were 26% in all patients,
28% in 1588 patients who underwent resection of iso-
lated colorectal liver metastases and 15% in 250 pa-
tients who underwent resection for liver and extra-
hepatic metastases. None of the 77 patients who had
undergone palliative resection survived for 5 years.'*

In a series study of 350 patients, after potentially cura-
tive resection of liver metastasis, the actual 5-, 10- and
20-year survival rates were calculated at 39%, 23%
and 17% respectively, with a 33.6% tumor-free sur-
vival rate at 5 years."> A recent study, using multi-
variate analysis, revealed 7 risk factors — > 3 hepatic
metastases, a node-positive primary tumor, a poorly
differentiated primary tumor, extrahepatic disease, tu-
mor diameter > 5 cm, CEA level > 60ng/ml, and posi-
tive resection margins — as independent predictors of
poor survival after liver metasectomy.'®

For local recurrent rectal cancer, the survival rate
of patients who unerwent salvage surgery was higher
than that of patients who received conservative treat-
ment. A recent study reported that 44 (75.9%) of 58
patients underwent surgical resection. The overall
S-year survival rate of patients after surgery was
54.2% against 0% for patients who did not undergo
surgery (p <0.001). Patients with RO resection showed
a statistically higher 5-year overall survival and local
control rates (72.4% and 70.2%, respectively) com-
pared to R1 patients (37.5% and 31.2%, respec-
tively).!” The feasibility of a surgical resection and
radical excision were proved to be independent posi-
tive prognostic factors in a multivariate survival an-
alysis. Another study reports that the predictors of
survival after salvage surgery include tumor differen-
tiation (well and moderately differentiated), negative
lymph node status at the time of the initial operation
(pNO), and a perianastomotic pattern of recurrence.'®
In carcinomatosis or other unresectable metastasis as
brain or bone, cases of long-term survival were rare.

Salvage surgery can indeed cure some patients
with recurrent colorectal cancer. The early detection
of tumor recurrence especially locally or in the liver
or lungs, and the appropriate selection of patients for
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curative-intent salvage surgery and intensive adjuvant
chemotherapy are the keystones of survival improve-
ment. The next challenge is to improve intensive post-
operative survey after primary tumor resection, so that
tumor recurrence is detected as early as possible.

References

1. Goldberg RM, Fleming TR, Tangen CM, Surgery for recur-
rent colon cancer: strategies for identifying resectable re-
currence and success rates after resection. Ann Intern Med
1998;129:27-35.

2. Tepper JE, O’Connell M, Hollis D, Niedzwiecki D, Cooke E,
Mayer RJ. Analysis of surgical salvage after failure of pri-
mary therapy in rectal cancer: results from intergroup study
0114. J Clin Oncol 2003;21:3623-8.

3. Dy GK, Krook JE, Green EM, Sargent DJ, Delaunoit T,
Morton RF, Fuchs CS, Ramanathan RK, Williamson SK,
Findlay BP, Pockaj BA, Sticca RP, Alberts SR, Pitot HC 4th,
Goldberg RM. Impact of complete response to chemotherapy
on overall survival in advanced colorectal cancer: results
from Intergroup N9741. J Clin Oncol 2007;25:3469-74.

4. Pfannschmidt J, Muley T, Hoffmann H, Dienemann H. Prog-
nostic factors and survival after complete resection of pulmo-
nary metastases from colorectal carcinoma: experiences in
167 patients. J Thorac Cardiovasc Surg 2003;126:732-9.

5. Rena O, Casadio C, Viano F, Cristofori R, Ruffini E, Filosso
PL, Maggi G. Pulmonary resection for metastases from
colorectal cancer: factors influencing prognosis. Twenty-
year experience. Eur J Cardiothorac Surg 2002;21:906-12.

6. Saito Y, Omiya H, Kohno K, Kobayashi T, Itoi K, Teramachi
M, Sasaki M, Suzuki H, Takao H, Nakade M. Pulmonary
metastasectomy for 165 patients with colorectal carcinoma: a
prognostic assessment. J Thorac Cardiovasc Surg 2002;124:
1007-13.

7. Inoue M, Ohta M, ITuchi K, Matsumura A, Ideguchi K,
Yasumitsu T, Nakagawa, K, Fukuhara, K, Maeda H, Takeda

10.

11.

15.

16.

17.

18.

S, Minami M, Ohno Y, Matsuda H. Benefits of surgery for pa-
tients with pulmonary metastases from colorectal carcinoma.
Ann Thorac Surg 2004;78:238-44.

Watanabe K, Nagai K, Kobayashi A, Sugito M, Saito N. Fac-
tors influencing survival after complete resection of pulmo-
nary metastases from colorectal cancer. British J Surg 2009,
96:1058-65.

lizasa T, Suzuki M, Yoshida S, Motohashi S, Yasufuku K,
Iyoda A, Shibuya K, Hiroshima K, Nakatani Y, Fujisawa T.
Prediction of prognosis and surgical indications for pulmo-
nary metastasectomy from colorectal cancer. Ann Thorac
Surg 2006;82:254-60.

Scheele J, Stangl R, Altendorf-Hofmann A, Gall FP. In-
dicators of prognosis after hepatic resection for colorectal
secondaries. Surgery 1991;110:13-29.

Thompson HH, Tompkins RK, Longmire Jr WP. Major he-
patic resection. A 25-year experience. Ann Surg 1983;197:
375-88.

. Adson MA, Van Heerden JA. Major hepatic resections for

metastatic colorectal cancer. Ann Surg 1980;191:576-83.

. Adson MA, van Heerden JA, Adson MH, Wagner JS, Ilstrup

DM. Resection of hepatic metastases from colorectal cancer.
Arch Surg 1984: 119:647-51.

. Nordlinger B, Jaeck D. Traitement des metastases des can-

cers colo-rectaux. New-York 1992.

Scheele J, Stang R, Altendorf-Hofmann A, Paul M. Resection
of colorectal liver metastases. World J Surg 1995;19:59-71.
Rees M, Tekkis PP, Welsh FK, O'Rourke T, John TG. Evalua-
tion of long-term survival after hepatic resection for meta-
static colorectal cancer: a multifactorial model of 929 pa-
tients. Ann Surg 2008;247:125-35.

Pacelli F, Tortorelli AP, Rosa F, Bossola M, Sanchez AM,
Papa V, Valentini V, Doglietto GB. Locally recurrent rectal
cancer: prognostic factors and long-term outcomes of multi-
modal therapy. Ann Surg Oncol 2010:17: 152-62.
Kobayashi A, Sugito M, Ito M, Saito N. Predictors of suc-
cessful salvage surgery for local pelvic recurrence of rec-
tosigmoid colon and rectal cancers. Surg Today 2007;37:
853-9.



160 Z=Eg%HE J Soc Colon Rectal Surgeon (Taiwan) 2010;21:155-160

RBUSIAT

B =R B R R TS
PRBUE TR ERPRATR

Frag] ' HERE ] EAER ORZEE MoME ' BRmE ' Z3E?

TR TR TR SRR E
PR QR SR SRR E

HIY AR Tl B0 5 = RIS B R (R 58 A TE Al i -

ek DAEIITEZ T 1996 4228 2001 4F - iEREAC S B HA 568 (15 =HIKE
L (R 3 R E AT B AR T 1l RO AEBR AT

fask  ETERBUEFMIRIELAIE 30.3% » 8 FRVERS S RV EMH RS RHEEE
PAZPRORIETE —fHELEGR (14.4% B 16.5% v.s. 5% B 5.1%) - UG UJFR{E A [ER
A RES R IEMRATAIEI] - 8 SRS IR B AR (- T RAE YRR i IR 8 — 2
57.0% £ 57.0% » FEYIFRATIEREE —HHE 30.9% i 35.0% - [{EFRIRIEEL & e HoAl
fEfgE — AR 5% B 7.1% - ZERIVEETHE T EEEYRE —#HARER
SHIIAFE - BENR AAE B2 R E F Y BR it i — S Bl iR Ar i s Al - 20
FHIESREE —fH - (ERAH G AT 2 bR 22 -

Aeram  PREE TGS RIS B NG RE R 28 R TE - MEE A S RS R R Tl T
o SRR E R AR SR E AR R - R S =S R G EG E
B3 BHIFFTE

BRSEE REET - KIGEBREES -



