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Purpose. The metastasis rate of stage III colorectal cancer (CRC) was
30.8%. We noted that few patients had metastasis within 6 months posto-
peration. We investigatedthe possible prognostic factors and influence-
sonsurvival.

Methods. We searched the databank ofthe National Cheng Kung Univer-
sity Hospital Cancer Center from May 2004 to December 2011. Initial
pathological stage III CRC was identified through a review of medical re-
cords. In the metastasis group, we analyzed the perioperative factors and
the outcome.

Results. Forty-five patients with initial pathological stage 111 CRC who
developed metastasis were recruited. The mean follow-up duration was
40.3 months. We did not find a significantdifference in the age, sex, pri-
mary lesion location, Unionfor International Cancer Control stage, k-ras
mutant, metastatic lymph node number, lymph node ratio, oradjuvant che-
motherapy. In the early metastasis group, patients had a higher postopera-
tivecarcinoembryonic antigen (CEA) level and a smaller CEA reduction
after operation. The overall survival and life span after metastasis did not
differ significantly.

Conclusion. A higher postoperative serum CEA level and a smaller CEA
reduction after operation were the prognostic factors of early metastasis.
[J Soc Colon Rectal Surgeon (Taiwan) 2016,27:23-28]

olorectal cancer (CRC) is a common malignancy-

leading to death in Western countries."” The
same phenomenon was observed in Taiwan.’ The
standard treatment for CRC is radical colectomy. An
accurate TNM stage after operation determines the
prognosis. In approximately half of patients, metasta
siseventually develops and resultsin poor outcomes.*
We found a small group of patients with pathological
stage CRC who had a short period of disease-free sur-
vival (i.e. they experienced metastasis early after pri-
mary tumor resection). Numerous prognostic factors
for distant metastasis were surveyed in a previous

study. Preoperative carcinoembryonic antigen (CEA),
postoperative CEA, and lymph node ratio (LNR) are
established prognostic factors according to a litera-
turereview.*” The factor that influences the time of
metastasis remains unclear. We reviewed the data
bank of a single institution and investigated the possi-
ble prognostic factor.

Materials and Methods

We searched for initial pathological stage III CRC
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patients who developed metastasis from May 2004 to
December 2011 inthe databank ofthe National Cheng
Kung University Hospital Cancer Center. Among 604
stage III patients, 115 cases were metastatic; 45 pa-
tients were excluded because they underwent opera-
tions at other hospitals and were referred to our hospi-
tal for metastasis treatment, and therefore their perio-
perative data were missing. A total of 11 patients re-
ceived emergent operation and lacked adequate pre-
operative study, and were thus also excluded. We ex-
cluded 8 patients who received preoperative neoadju-
vant chemoradiation. Of the remaining 51 patients, 6
lacked follow-up data, and were thus also excluded.
Finally, 45 patients were enrolled in this study with
17 (37.8%) cases of rectal cancer. Perioperative data
included the preoperative CEA level, postoperative
CEA level, number of lymph nodes harvested through
operation, and number of metastatic lymph nodes.
The postoperative CEA level was defined by blood
sampling within 6 weeks after operation. All of the
patients received preoperative survey including ab-
dominal computed tomography with contrast and co-
lonoscopy to accurately determine the clinical stage.
None of them showed evidence of synchronous me-
tastasis before surgery. Radical colectomy was per-
formed and the pathological stage was based on the
American Joint Committee on Cancer, 7th edition 8
and Unionfor International Cancer Control. The mean
follow-up duration was 40.3 months (range, 7-131
months). All of the patients received postoperative
follow-up: physical examination, chest X-ray, and se-
rum CEA every 3 months; abdominal computed to-
mography with contrast every 6 months; and colono-
scopy every year. We reviewed metastatic patients ata
multidisciplinary team meeting to ensurethe accuracy
of initial staging. The 45 patients were divided into
subgroups. Early metastasis was defined as metastatic
time less than 6 months after the initial diagnosis. If a
patient developed metastasis more than 6 months after
the initial diagnosis, we categorizedthe patient into
the late metastasis group. Postoperative reduced CEA
percentage was defined as the ratio of the postopera-
tive reduced CEA value to the preoperative CEA value.
LNR was defined as theratio of positive lymph nodes
to the total number of harvested lymph nodes. The

cut-off threshold of a high LNR was defined as 75%.

We analyzed the relationship between periopera-
tive data and the time of metastasis. The overall sur-
vival and survival time from metastasis were collected
and analyzed. We used Fisher’s exact test for categori-
cal variables and an independent ¢ test for continuous
variables. Kaplan-Meier analysis was used for survival
curve analysis. All of the afore mentioned analyses
were conducted using MedCalc Statistical Software
Version 14.12.0 (MedCalc Software bvba, Ostend,
Belgium).

Results

A total of 45 patients were enrolled with a mean
follow-up duration of 40.3 months. Of these patients,
13 had early metastasis and 32 had late metastasis.
There were 23 male patients and 22 female patients
with a mean age of 63.8 + 13.4 years. Of the patients,
9 had a primary lesion located at the right side of the
colon, 19 had a primary lesion locatedat the left side,
and 17 had rectal cancer. A total of 84.4% (38/45) of
the patients received postoperative adjuvant chemo-
therapy witha main FOLFOX regimen (33/38) for pa-
thological stage III CRC. A total of 7 patients refused
adjuvant chemotherapy for personal reasons. The
most common metastatic lesionswerein the liver (26/
45) and lungs (11/45). No significant difference was
observed in the age, sex, and primary tumor lesion be-
tween these 2 subgroups. The number of lymph nodes
harvested through radical colectomy and the number
of metastatic lymph nodesalso showed no significant
difference. The LNR mean value also did not differ
significantly (p = 0.2001). A high LNR was correlated
with early metastasisbut no significant difference was
observed (p = 0.0788). We found that postoperative
serum CEA level and CEA change degree after opera-
tion differed significantly between the early and late
metastasis groups. In the early metastasis group, pa-
tients had a higher postoperative serum CEA level and
a smaller CEA reduction after operation. The postop-
erative reduced CEA percentage in the early metasta-
sis group differed significantly compared with the late
metastasis group (122.65% vs. -38.18%). All of these



Vol. 27, No. 1

Prognostic Factors of Early Metastasis 25

data are summarizedin Table 1. Twenty-two patients
had k-ras mutation data. No significantdifference in
k-ras mutant was observed between the early meta-
static group (4/7) and late metastatic group (8/15) (p =
1.0000).

A total of 13 patients received metastasectomy,
but they did not differ significantlyin survival (p =
0.4666). A total of 34 patients (75.6%) died with a
mean survival time of 19.6 months. The cause of death
was reviewed and classified into 2 main causes. Dis-
ease-related death means a terminal case, and this pa-
tient received hospice care. Of these patients, 26 re-
ceived hospice. The other patients (8/34) died from
sepsis. The mean survival time of the early metastasis
group was less than that of the late metastasis group
(28.7 vs. 45.1 months). However, this datadid not
have statistical significance (p = 0.1479). A similar re-

Table 1. Characteristics ofthepatients

sult was found for the life span after metastasis (23.8
vs. 33.9 months, p = 0.359). The Kaplan-Meier sur-
vival analysis and survival curve areillustrated in
Figs. 1 and 2.

Discussion

Stage III CRC had a 5-year survival rate of 65%.
If metastasis occurred, stage IV patients had only a
15% 5-year survival rate, and the recurrence rate of
stage III CRC was 30.8%.%!® Methods for the early
detection of metastasis and for preventing metastasis
were studied. Adjuvant chemotherapy plays a crucial
role in reducing the risk of metastasis in stage III
CRC.? Studies on identifying high-risk early metas-
tasis patients are lacking in the literature. We used

Metastatic time < 6 months Metastatic time > 6 months p-value
Number 13 32

Gender Male 7 Male 16 1.0000

Female 6 Female 16
Age (year-old) 66.6 +10.5 62.7+14.4 0.1893
Primary lesion Right side 4 Right side 5 0.3292

Left side 6 Left side 13

Rectum 3 Rectum 14
UICC stage 1A 1 1A 1 0.7508

1B 5 1B 13

IC 7 1IC 18
Adjuvant chemotherapy 12 26 0.6539
Metastatic lesion Liver 9 Liver 17 0.7401

Lung 4 Lung 7

Para-aortic lymph node 2 Peritoneal seeding 4

Peritoneal seeding 1 Local recurrence 3

Brain 1 Para-aortic lymph node 3

Brain 3
Lymph node harvest number 19+£9.5 18.8 £8.3 0.4696
LNR* 0.361 £0.280 0.299 £ 0.194 0.2001
Metastatic lymphnode number 6.3+45 49+3.1 0.1120
High LNR (> 75%) 2 0 0.0788
Pre-operative CEA** (ng/ml) 12.60 £ 12.75 11.92+17.20 0.4489
Post-operative CEA (ng/ml) 20.68 £ 40.72 3.59+4.95 0.0024
CEA decreased %*** 122.65 £ 307.90 -38.18 £ 44.67 0.0027

* LNR: lymph node ratio.
** CEA: carcinoembryonic antigen.

*#% CEA decreased = (postoperative CEA — preoperative CEA)/preoperative CEA * 100%.
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Fig. 1. Overall survival curve. No significant difference
was observed between the early metastasis and late
metastasis groups.

prognostic factors of stage III CRC to analyze the role
of metastatic time.

Preoperative CEA examination is routine for CRC
patients. CEA increases in smokers and patients with
gastrointestinal tract malignancies. CEA plays a cru-
cial role in the detection of CRC recurrence. The pre-
operative level was higher in the advanced stage but
was less useful than the clinical TNM stage in predict-
ing survival.'' In 1978, Wanebo et al. found a linear
correlation between preoperative CEA levels and the
mean recurrence time.'? Wiratkapun et al. reported a
S5-year study in 2001. They found that patients with a
preoperative CEA level less than 5 ng/mL had a sig-
nificantly longer cumulative disease-freesurvival. If
the preoperative CEA level was above 15 ng/mL, a
higher risk of recurrence was suspected.’ However, in
our series, the preoperative CEA level did not differ
significantly (p = 0.4489). Even when we used cut-off
values of 5 ng/mL and 15 ng/mL, metastatic time did
not differ significantly.

Postoperative CEA is typically used for follow-up
and as an indicator of recurrence. CEA has a short
half-life, and Park et al. hypothesizedthat it reflects
the success of surgical treatment. They found that pe-
rioperative serum CEA change was a useful prognos-
tic factor for systemic recurrence and survival in pa-
tients with stage I1I rectal cancer.”” Lin et al. assessed
the early postoperative CEA level within 3-4 weeks
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Fig. 2. Life span from metastasis to death did not exhibit a
statistical difference between the early metasta-
sisand late metastasis groups.

after surgery and found that a high CEA concentra-
tion was an independent prognostic factor for CRC.*
If the postoperative CEA level was high, the 5-year
disease-free survival was only 57.6%. In our series,
we found that the early metastasis group hada higher
postoperative CEA level. Perioperative CEA change
also showed a significant difference between the early
and late metastasis groups. Although 84.4% of the pa-
tients received postoperative adjuvant chemotherapy,
the postoperative CEA played a role in predicting the
recurrence time. If patients havea highpostoperative
CEA level or a smalldecrease in perioperative CEA
values, aggressive follow-up should be arranged to
detect early recurrence.

Lymphadenectomy is crucial in curative CRC op-
eration. At least 12 lymph nodes should be harvested
for curative intent-to-treat surgery.'* Adequate lymph
node harvesting leads to an accurate N-stage, and it is
a crucialprognostic factor. In our series, 86.7% (6/45)
of the patients received lymphadenectomy for more
than 12 nodes. Kenneth et al. found that the meta-
static lymph node status was predictive ofpoor sur-
vivalin 256 patients in an 8-year follow-up period for
pT1 and pT2 patients.'” Lymph node harvesting and
the metastatic lymph node number are crucial. Is the
relationship between tumor-infiltrated nodesand re-
sected lymph nodes (i.e. LNR) a prognostic factor?
Berger et al. And Rosenberg et al. reported LNR as a
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prognostic factor for CRC.'®!” Chen et al. used 0.10,
0.25,0.50, 0.99, and 1.0 as LNR thresholds and found
that the metastatic LNR independently estimated sur-
vival in stage III CRC."® We only used a cut-off value
of 0.75 because of the small sample size in the study.
The result revealed a trend of correlation with early
metastasis but no statistical significance.

We used a different end point: metastatic time. Few
studies have had the same objective. Wanebo et al. re-
ported a linear correlation between preoperative CEA
levels and the mean recurrence time in 1978.'? In our
series, postoperative CEA level was correlated with
metastatic time. A short metastatic time exhibited a
trend of poor outcome. The mean life span in early and
late metastasis groups was 23.8 and 33.9 months, re-
spectively; however, the p value was 0.359. The rela-
tionship may be clarified after further data collection.

Limitation

This was a small-scale retrospective study. We ex-
cluded many cases because of the lack of data. Addi-
tional studies enrolling samples from multiple centers
to obtain more cases can yield more accurate results.

Conclusion

Although this was a small-sized study, we still
identifiedthe risk factors of early metastasis: postop-
erative serum CEA leveland a smaller CEA reduction
after operation. The early metastasis group exhibited a
trend of poor outcome but without statistical signifi-
cance because of the small sample size.
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