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Purpose. The aim of this study was to identify possible clinicopathologi-
cal predictor of local recurrence (LR) of Stage I-III rectal cancer in pa-
tients undergoing curative resection without pre-operative neoadjuvant
concurrent chemo-radiotherapy.

Methods. Between May 2005 and December 2008, a total of 178 patients
with Stage I-1II rectal cancer who had undergone curative resection and
received regular follow-up were retrospectively analyzed. Possible clini-
copathological risk factors of rectal cancer LR were analyzed using uni-
variate and multivariate methods.

Results. Postoperative LR was found in 25 (14%) patients. Univariate
analysis indicated LR to be significantly correlated with lesion location (p
= 0.046), vascular invasion (p = 0.001), perineural invasion (p = 0.001),
high pre-operative carcinoembryonic antigen (CEA) level (p < 0.001),
depth of invasion (p = 0.047), nodal invasion (p = 0.008), distal resection
margin < 1 cm (p =0.001), and distal resection margin <2 cm (p = 0.025).
Multivariate analysis revealed LR to be significantly correlated with high
pre-operative CEA levels (p =0.001) and distal resection margin <1 cm (p
=0.030).

Conclusions. The results of this study suggest that pre-operative CEA
level and distal resection margin < 1 cm are important independent predi-
cative factors for the development of the LR of rectal cancer after curative
resection. Close follow up of these high-risk patients and intensive treat-
ment after curative resection may be indicated.

[J Soc Colon Rectal Surgeon (Taiwan) 2013;24:122-128)]

olorectal cancer (CRC) represents a formidable

cases of rectal cancer.” Although the pre-operative

health burden, with approximately one million
new cases diagnosed annually in the western world.'
In Taiwan, CRC became the most common cancer, ex-
ceeding Hepatocellular carcinma in 2010 and is now
the third leading cause of cancer death in Taiwan, with
over 10,000 new cases and 4,000 deaths per year.”
Surgical intervention remains the most promising cu-
rative procedure, though local recurrence (LR) after
curative surgery occurs at a constant rate, especially in

concurrent chemoradiotherapy (CCRT) and the intro-
duction of total mesorectal excision have been found
to decrease the risk of LR, recurrence continues to
range from 6 to 15 percent.* LR is often catastrophic
and carries an extremely poor prognosis, since it is dif-
ficult to cure and the associated symptoms are debili-
tating.” Previous studies report less distal resection
margin, primary tumor involvement, regional lymph
nodes involvement, vascular invasion and perineual
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invasion to be prognostic factors.*"'

The purpose of this study was to review cases of
local recurrence rate after curative resection for rectal
cancer in recent years before 2009 at Kaohsiung Vet-
erans General Hospital in Taiwan and identify the po-
tential risk factors of LR. Such a study was made pos-
sible because at our hospital, Kaohsiung Veterans
General Hospital, neoadjuvant CCRT for local ad-
vanced rectum cancer was not routinely performed
until January 2009.

Patients and Methods

Between May 2005 and December 2008, a total of
275 consecutive patients with rectal adenocarcinoma
were reviewed. Rectum was defined as any section,
15 cm or less from the anal verge.

Patients who had undergone curative surgery, in-
cluding low anterior resection, abdominoperineal re-
section (APR) or Hartmann’s procedure with standard
total mesorectal excision were included. The dissec-
tion was begun using high ligation of the inferior me-
senteric artery at its origin from the aorta. Anastomo-
sis was performed by means of the double-stapling
technique and rectal washout was performed routinely
before transection when low anterior resection was
performed.

Patients who had carcinoma in situ or distant metas-
tasis, or who were not suitable for surgical intervention
or who had just received diversion surgery, or who had
the follow-up periods less than 2 years were excluded.
(Those with LR occurring less than 2 years were in-
cluded). Post-operative chemoradiotherapy and adju-
vant chemotherapy may be given depending on final
pathological staging and patient’s clinical condition.

Postoperative surveillance consisted of maintain-
ing medical history, physical examination, and labora-
tory studies. Serum carcinoembryonic antigen (CEA)
levels were measured every 3 months. Abdominal ul-
trasonography or computed tomography, and chest ra-
diography were performed every 6 months .Total colo-
noscopy or barium enema examination was performed
once a year. Patients were followed up at 3- month in-
tervals for 2 years and 6-month intervals thereafter.

Local recurrence was defined as tumor growth at
the anastomotic site, perirectally, in the lesser pelvis
(including vagina, bladder and lateral pelvic lymph
nodes), perineum, or at rectal stump after Hartmann’s
procedure, at the top of the stoma after APR) or Hart-
mann’s procedure as documented either by clinical,
radiological or pathological examination or examina-
tion at surgery.!!

Data on 13 clinicopathologic variables were col-
lected to analyze the potential predictive risk factors for
LR. They were gender, age, tumor location, pretreat-
ment CEA level, tumor histology, tumor grade of differ-
entiation, vascular invasion, perineural invasion, depth
of tumor invasion, nodal invasion, tumor length, distal
resection margin and circumferential resection margin.

Statistical analysis

Statistical analysis was performed using the Statis-
tical Package for the Social Sciences, version 12.0
(SPSS, Inc., Chicago, IL). A p-value of 0.05 or less was
considered significant. Chi-square test was used to
compare individual variables between the two groups
(local recurrence vs. no local recurrence). The Multi-
variate Cox proportional hazards model was used to
identify those clinicopathologic factors that independ-
ently predicted LR of rectal cancer.

Results

A total of 275 consecutive patients with rectal ade-
nocarcinoma diagnosed at Kaohsiung Veterans General
Hospital were reviewed. Seventy of these patients had
an initial diagnosis of adenocarcinoma of rectum with
distant metastasis. Five patients received diversion sur-
gery and two refused surgical intervention. Twelve pa-
tients were lost to follow up and eight expired during
2-year follow-up period. After exclusion, we were left
with a total of 178 cases to include in this study.
Among these patients, 153 cases received low anterior
resection with or without loop colostomy or ileostomy,
and 22 received abdominoperineal resection with per-
manent colostomy. One case received subtotal colec-
tomy due to comorbid ascending colon cancer, and two
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cases received Hartmann’s procedure. LR occurred in
25 cases (14%) during the follow-up periods ranging
between 14 and 71 months. The duration of local recur-
rence was 2-43 months (mean: 18.8 months). The clini-
cal and pathologic features in patients with rectal can-
cer are summarized in Table 1. The mean age of these

Table 1. Clinicopathologic characteristics

Variables Number (%)
Gender

Male 111 (62.4)

Female 67 (37.6)
Age (y/o)

<65 86 (48.3)

=65 92 (51.7)
Tumor location (cm)

<5 25 (14.0)

6-10 92 (51.7)

=10 61 (34.3)
CEA (ng/ml)

<5 128 (71.9)

=5 50 (28.1)
Histology

Adenocarcinoma 162 (91.0)

Mucinous carcinoma 16 (9.0)
Grade of differentiation

Well 1(0.5)

moderate 160 (89.9)

poor 17 (9.6)
Vascular Invasion

Yes 70 (39.3)

No 108 (60.7)
Perineural invasion

Yes 32 (18.0)

No 146 (82.0)
Depth of invasion

T1 14 (7.9)

T2 39 (21.9)

T3 118 (66.3)

T4 7(3.9)
Nodal invasion

NO 102 (57.3)

N1 49 (27.5)

N2 27 (15.2)
Distal resection margin (cm)

<1 33 (18.5)

1-2 50 (28.1)

>2 95 (53.4)
Tumor length (cm)

<4 63 (35.4)

>4 115 (64.6)
Circumferential resection margin

Positive 5(2.8)

Negative 173 (97.2)

patients was 64.56, slightly higher than the mean age
in Taiwan. They were mostly male.

As can be seen in Table 2, which shows the correla-
tion between distal resection margin and postoperative
LR- 33% of patients had local recurrence if distal re-
section margin was less than 1 cm. Table 3, which sum-
marizes the correlation between pathologic staging ac-
cording to the AJCC version 7 and postoperative LR,
shows that those with worse pathologic staging tend to
have further LR. Fifty-five percent of patients with
Stage Illc lesions had further LR while only 2.3 percent
of those with Stage I lesions had further LR.

Table 4 shows the correlation between predictive
factors and postoperative LR. Univariate analysis
found the following to be significantly correlated to
postoperative LR, tumor location (p = 0.046), higher
pre-operative CEA level (p < 0.001), the presence of
vascular invasion (p = 0.001), the presence of pe-
rineural invasion (p = 0.001), depth of tumor invasion
(p = 0.047), nodal invasion (p = 0.008), distal resec-
tion margin < 1 cm (p = 0.001) and distal resection
margin <2 cm (p = 0.025).

Multivariate analysis using the Cox proportional
hazard model revealed the presence of higher CEA
level and distal resection margin < 1 cm to be signifi-

Table 2. Correlation between distal resection margin and
postoperative LR

Distal resection Recurrence
. Recurrence  No recurrence

margin (cm) (%)

<1 11 22 33

> 1~<2 6 44 12

>2~<4 3 65 4.4

>4 5 22 18.5

Table 3. Correlation between pathologic staging according to
the AJCC version 7 and postoperative LR

Pathologic staging Recurrence No recurrence Recz;r;a nee
0

1 1 42 2.3

Ila 6 44 12

1Ib 1 7 12.5

Ilc 0 0

1Ila 1 7 12.5

1IIb 11 48 18.6

IIIc 5 4 55.6
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Table 4. Correlation between local recurrence and clinicopathologic features using univariate analysis

Recurrence No recurrence Hazard ratio p-value 95% CI

Gender
Male 18 93 1.661 0.287 0.654-4.219
Female 7 60

Age (y/o)
<65 14 72 1.433 0.408 0.611-3.356
=65 11 81

Tumor location (cm)
<10 21 96 3.125 0.046 1.018-9.615
=10 4 57

CEA (ng/ml)
<5 9 119 0.154 <0.001 0.062-0.382
=5 16 34

Histology
Adenocarcinoma 21 141 0.447 0.196 0.132-1.515
Mucinous carcinoma 4 12

Grade of differentiation
Well + moderate 20 141 0.550 0.200 0.220-1.374
Poor 5 12

Vascular Invasion
Yes 18 52 4.995 0.001 1.961-12.721
No 7 101

Perineural invasion
Yes 11 21 4.939 0.001 1.980-12.320
No 14 132

Depth of invasion
T1+T2 3 50 0.281 0.047 0.080-0.983
T3+ T4 22 103

Nodal invasion
NO 8 94 0.295 0.008 0.120-0.728
N+ 17 59

Distal resection margin (cm)
<1 11 22 4.695 0.001 1.887-11.628
>1 14 131

Distal resection margin (cm)
<2 17 66 2.809 0.025 1.140-6.897
=2 8 87

Length (cm)
<4 5 58 0.409 0.09 0.146-1.151
>4 20 95

Circumferential resection margin
Positive 2 3 4.347 0.102 0.914-10.768
Negative 23 150

cant and independent recurrent factors (p = 0.001 and
p =0.030, respectively) (Table 5).

Discussion

This study found the rate of LR for rectal cancer
after curative surgery to be 14%, compatible with pre-
vious study,* and higher CEA level and distal resec-

tion margin < 1 cm to be predictors of LR.

CEA, a glycoprotein can be produced during fetal
development. CEA can also be seen in several malig-
nancies, including CRC, gastric carcinoma, pancre-
atic carcinoma and medullary thyroid carcinoma and
in benign diseases, such as ulcerative colitis, pancre-
atitis, liver cirrhosis, and Crohn’s disease as well as in
heavy smokers.'? Although CEA is not a specific tu-
mor marker for CRC, it is an important tumor marker



126  Chun-Ting Chu, et al.

J Soc Colon Rectal Surgeon (Taiwan) December 2013

Table 5. Correlation between local recurrence and
clinicopathologic features using multivariate analysis

Hazard ratio p-value 95% CI

Tumor location (cm)
<10 2.439
=10

CEA (ng/ml)
<5 0.180
=5

Vascular Invasion
Yes 2.390
No

Perineural invasion
Yes 3.047
No

Depth of invasion
T1+T2
T3 + T4

Nodal invasion
NO 0.640
N+

Distal resection margin (cm)
<1 4.975
>1

0.173  0.678-8.772

0.001  0.063-0.515

0.175 0.679-8.410

0.075 0.894-10.374

0.324 0.169 0.065-1.615

0.475 0.188-2.178

0.030 1.172-20.964

in the management of CRC. A preoperative high CEA
value suggests advanced disease with either locally or
distant metastases.!® Increased preoperative CEA
level should decrease to normal levels in 4-8 weeks
and if they do not decrease to normal levels, then an
incomplete resection of the primary tumor causing
further LR or micrometastases should be suspected.'
In our study, pre-operative higher CEA level was a
significant risk factor (p < 0.05) and carried a 5.548
relative risk of post-operative LR. We tried to group
the pre-operative higher CEA level to Group A (CEA
> 5 during first follow up after operation) and Group
B (CEA <5 during first follow up after operation).
The LR rate in Group A was 69.3% (9/13), while that
for Group B was only 18.9% (7/37). (p = 0.002).
These findings indicate that a higher post-operative
CEA level may indicate to the surgeon the possibility
of post-operative LR.

Distal resection margins are different in fresh
specimens compared to those fixed in formalin. In
most instances, a distal resection margin of 2 cm in
fresh specimen or 1 cm in fixed specimen is safe.!® In

this study, we collected the data from our pathology
reports after formalin fixation. Univariate analysis
showed significant correlations between distal resec-
tion margin < 1 cm (p = 0.001), and distal resection
margin < 2 cm (p = 0.025) and postoperative LR.
Multivariate Cox proportional hazards regression
analysis found distal resections margin < 1 cm to be
demonstrated to be independent predictors for LR.
However, a colorectal surgeon cannot predict the
length of distal resection margin after formalin fixa-
tion during the operation. The most popular recom-
mended of distal safe resection margin is still > 2 cm.
If the distal resection margin can be measured during
the operation or the data can be collected between the
distal resection margin during operation and after for-
malin fixation, the distal safe resection margin can be
made more accurate.

The present study found circumferential resection
margin (CRM) to be predictive of LR.' In this study,
positive CRM occurred in five patients (2.8%), four of
whom had lower or middle tumor locations. Two pa-
tients developed further local LR. Our univariate anal-
ysis did not indicate a significant correlation between
CRM and postoperative LR (p = 0.102), possibly be-
cause of insufficient sample size.

Perineural invasion is a pathologic process char-
acterized by tumor invasion of nervous structures and
spread along nerve sheaths.!” Perineural invasion is
known to be a marker for a more aggressive tumor
phenotype and poor prognosis. In the current study,
perineural invasion was significantly correlated to
postoperative LR by univariate analysis, though it
was not found to be a significant factor by multi-
variate analysis (p = 0.075), possibly due to insuftfi-
cient sample size. This trend, however, should not be
neglected. Fujita et al. also has suggested that peri-
neural invasion status can be used to facilitate the se-
lection of CRC patients for adjuvant chemotherapy.'®

In patients with pretreatment-staged T3/4 rectal
cancer, the French Federation de Cancerologie Diges-
tive (FFCD) 9203 trial and the European Organisation
for Research and Treatment of Cancer (EORTC) Trial
22921 have reported LR rate to be significantly re-
duced when chemotherapy is administered in combina-
tion with pre-operative long-course radiotherapy com-
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pared with administration of long-course radiotherapy
alone.'*?* The German Rectal Cancer Group also found
an association between pre-operative chemoradio-
therapy and reduction of relative risk for in LR of ap-
proximately fifty percents of patients with pretreatment
stages of T3/4 compared to use of postoperative chem-
oradiotherapy.?! Almost no patients with pretreatment
stage T3/4 at our hospital received pre-operative chem-
oradiotherapy for rectal cancer until January 2009 be-
cause some post-radiation side effects including severe
diarrhea which we were found in the first few cases.
However, an increasing number of patients with pre-
treatment-staged T3/4 rectal cancer have received pre-
operative chemoradiotherapy since 2009. Data can be
collected for further comparisons in the future.

Conclusion

Pretreatment CEA level and distal resection mar-
gin were found to be significant predictive risk factors
of LR after curative resection for rectal cancer. Physi-
cians should follow up this these patients more care-
fully in order treat any recurrence as early as possible.
Patients with these risk factors might benefit from
more intensive treatment. Neoadjuvant preoperative
CCRT might help reduce the LR rates in this disease.
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