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Purpose. This study aimed to compare the long-term outcomes between
radical and limited colectomy for patients with pT1 colon cancer after en-
doscopic resection.

Methods. The clinical data of patients who underwent colectomy for pT1
colon cancer after endoscopic polypectomy from January 2000 to Dec-
ember 2010 were reviewed from a prospectively constructed database.
Clinico-pathological features and oncological outcomes were compared
between radical colectomy and limited colectomy groups.

Results. A total of 68 patients were included in this study. Twenty-seven
patients underwent limited colectomy and 41 underwent radical colec-
tomy. The latter group had more harvested lymph nodes (10.7 £ 6.9 vs. 7.3
5.4, p=0.034), while the former group had a higher lymph node meta-
static rate (11.1% vs. 0.0%, p = 0.029). The recurrence rate (3.7% vs.
0.0%, p = 0.214) and overall (95.5% vs. 97.5%, p = 0.373) and disease-
free survival (95.5% vs. 97.5%, p = 0.354) did not differ significantly be-
tween the groups. No surgery-related deaths occurred, and the rate of sur-
gical complications did not differ between the groups; however, the pre-
sence of complications was an independent prognostic factor for poor dis-
ease-free survival.

Conclusions. Although the lymph node metastatic rate was higher in the
limited colectomy group, the oncological outcome in terms of recurrence
rate and overall and disease-free survival did not differ between radical
and limited colectomy for pT1 colon cancer after endoscopic polypec-
tomy. Additionally, there was no difference in surgical morbidity and mor-
tality between the groups.

[J Soc Colon Rectal Surgeon (Taiwan) 2016,27:155-161]

olorectal cancer (CRC) is an important cause of
morbidity and mortality throughout the world. It
accounts for over 9% of the total cancer incidence and

is the third most common cancer worldwide and the
fourth most common cause of death.! The 5-year sur-
vival rate of CRC has been reported to range from
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93% in stage I to 75-95% in stage I and 44-83% in
stage I11.>* Because of the national policy for cancer
screening in Taiwan, the number of CRC cases de-
tected early has increased in recent years.’ The tradi-
tional standard treatment for early CRC has been chal-
lenged because of the benefits of less invasive treat-
ment modalities, such as endoscopic mucosal/sub-
mucosal dissection and transanal microsurgery. How-
ever, studies have reported high rates of local recur-
rence after these treatments.*® Recurrence is related
to residual disease or metastasis in regional lymph
nodes, and the risk of CRC spreading to the lymph
nodes is between 0% and 12% in T1 patients.” Thus,
the National Comprehensive Cancer Network (NCCN)
recommends colectomy in high-risk pT1 CRC after
endoscopic resection.

The prognosis is generally good after radical re-
section for early CRC, with a recurrence rate of 1.3%.*
Nonetheless, standard colectomy, whether conducted
with laparoscopic assistance or as open surgery, is as-
sociated with significant morbidity and mortality.’
Therefore, a less invasive resection has been used in
some cases. In the present study, we evaluated the re-
sults of limited versus radical colectomy for early
CRC (pT1) after endoscopic resection to determine
whether both procedures yielded equivalent short-
and long-term outcomes.

Materials and Methods
Patient demographics

From January 2000 to December 2010, patients
who underwent colectomy after colonoscopic poly-
pectomy for pT1 CRC were retrospectively enrolled
from a prospectively maintained database. The data-
base includes patient demographics (age, gender,
ASA score, family history of CRC or polyposis dis-
ease, and pre-operative carcinoembryonic antigen
(CEA) levels), surgical procedure, morbidity, morta-
lity, duration of hospital stay, pathological features
(number of harvested lymph nodes and lymph node
metastasis) and follow-up status. The mean follow-up
period was 64.0 £ 30.9 months.

Sixty-eight patients with pT1 colon cancer who
had undergone polypectomy and then colectomy were
included. The patients were divided into two groups
according to extent of the resection: 27 in the limited
colectomy group and 41 in the radical colectomy

group.
Surgical techniques

Radical colectomy was defined as ligation of the
vessels and dissection of the lymph node to the origin
of the main vessels. For example, for sigmoid or de-
scending colon cancer, the patient underwent anterior
resection or left hemicolectomy with the inferior me-
senteric vessels ligated above the left colic vessels.
For tumors located at the cecum or ascending colon,
the patient received right hemicolectomy with the ves-
sels ligated near the superior mesenteric vessels. Then,
for tumors located at the transverse colon, the patient
received extended right hemicolectomy or transverse
colon colectomy with ligation of the middle colic ves-
sels near the superior mesenteric vessels. Otherwise,
the operation was defined as limited colectomy. All
patients underwent one-stage surgery without divert-
ing colostomy or ileostomy. The decision of limited or
radical resection was operator dependent.

Definition of tumor recurrence

Local recurrence was defined as recurrence at or
near the anastomotic site. Distant metastasis was de-
fined as recurrence at various distant organs or tissues.
Recurrence was confirmed by histological examina-
tion of the tissue or progressive or new radiological
findings, with or without elevation of tumor marker
levels. The time to recurrence was defined as the in-
terval between the time of surgical resection and the
time of identification of the recurrence.

Statistical analysis

Continuous and categorical variables were com-
pared between the groups using the ANOVA test and
chi-square analysis when appropriate. Five-year sur-
vival rates were calculated using the Kaplan-Meier
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method and compared using the log-rank test. Statisti-
cal significance was defined as p < 0.05. Statistical
analyses were performed using the SPSS package
(version 16.0 for Windows; SPSS, Chicago, IL, USA).

Results

Patient demographics, lymph node status, and
treatment-related variables for both groups are shown
in Table 1. No significant difference was found in age,
gender, family history of CRC, ASA classification,
pre-operative CEA levels, surgical methods, surgical
complications, or duration of hospital stay between

Table 1. Patients’ characteristics

Colon resection (%)

Variables Limited ~ Radical 2 value
n=27) (n=41)
Age (years)
64.4+119 632+12.1 0977°
Gender (M/F)
Male 20 (74) 25(61)  0.264°
Female 7 (26) 16 (31)
ASA classification
I-1T 22 (81) 36 (86)  0.471°
I-1v 5(19) 5(14)
Family history
Yes 14 (52) 19 (46)  0.656"
No 13 (48) 22 (54)
Pre-operative
CEA level
<5 25 (93) 38(93)  0.989°
>5 2(7 3(7)
Surgical methods
Open 16 (59) 27 (66)  0.581°
Laparoscopy 11 (41) 14 (34)
Surgical complication
Abscense 22 (81) 33(80) 0.919°
Presense 5(19) 8 (20)
Surgical mortality (patients)
Yes 0(0) 0(0)
Hospital stay (days) 95+6.0 9.9+143 0.603°
LNs harvest 73+£54 10.7+69 0.034°
Lymph nodes metastasis
Yes 3(1D) 0(0) 0.029*
No 24 (89) 41 (100)

LNs: lymph nodes.
* AS determinated by chi square.
® AS determinated by ANOVA test.

the groups. However, more lymph nodes were har-
vested in the radical colectomy group (10.7 £ 6.9 vs.
7.3 £5.4, p=0.034), while more patients with lymph
node metastasis were found in the limited colectomy
group (11.1% vs. 0.0%, p = 0.029). The latter group
also tended to have a higher recurrence rate (3.7% vs.
0.0%, p = 0.214) than the former (Table 2), although
this difference was not significant. No surgery-related
deaths occurred in either group.

Overall and disease-free survival

The 5-year overall survival rate and disease-free
survival rate did not differ between the groups (95.5%
in the limited colectomy group vs. 97.5% in the radi-
cal colectomy group, p = 0.373 and 0.354, respec-
tively; Table 2, Figs. 1 and 2). Univariate analysis of

Table 2. Recurrence, lymph nodes metastasis and survival

Colon resection (%)

Recurrence and survival Limited Radical p value?
n=27) (n=41)

Overall recurrence, n (%) 1(3.7) 0 0.214*

Time to recurrence (months) 85.7 NA

5-year oval all survival 95.50% 97.50%  0.373°

S-year disease free survival ~ 95.50% 97.50%  0.354°

n: number of cases.

* As determinated by chi-squared tests.

® As determinated by Kaplan-Meier method.
NA: not available.

Survival Functions

1.Limited resection
2.Radical resection
-
2
0.8 —+—1-censored
2-censored

Overall survival

p=0373

T T T T T T T T T T T
0 12 24 36 48 60 72 84 96 108 120

Follow up (months)

Fig. 1. Overall survivals of radical and limited resection
for early colon cancer.
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prognostic factors to examine overall survival showed
that old age, high ASA scores, and the presence of
surgical complications were poor prognostic factors,
but multivariate analysis yielded no significant find-
ings in this regard (Table 3). Univariate analysis of
prognostic factors to determine disease-free survival
showed that the presence of surgical complications in-
dicated a poor prognosis, and this factor was found to

be significant in the multivariate analysis as well (Ta-
ble 4). Of note, type of resection had marginal signi-
ficance in the multivariate analysis, that is, limited
colectomy tended to be associated with poor disease-
free survival (p = 0.0516).

Table 3. Prognostic factors influencing over-all survival rate
after colectomy of malignant polyp

S-year Multivariate
Survival Functions Univariate analysis survival  p value® analysis
rate (%) p value®
= IV, 2 ot weectin Age (vears)
1 <70 100 0.010 0.882
A - >170 89.4
3 - Bl Gender (M/F)
[ Male 95 0.209
s Female 100
E o Type of resection
b Radical 97.5 0.373 0914
5 Limited 95.5
] ASA classification
I-1T 98.2 0.03 0.921
0.0 I-1v 45
0 12 2 3% 48 60 72 84 8 108 120 Surgical complication
Follow up (months) Yes 83.1 0.042 0.88
. . . . .. No 85.7
Fig. 2. Disease free survivals of radical and limited resec-
tion for early colon cancer. * AS determinated by log-rank test.
Table 4. Prognostic factors influencing disease-free survival rate after colectomy of malignant polyp
Multivariate analysis
Univariate analysis S-year survival rate (%) p value®
p value® HR 95%CI
Age (years)
<70 88.9 0.141 0.230 7.029 0.291- 169.997
>170 89.4
Gender (M/F)
Male 95 0.236
Female 100
Type of resection
Radical 97.5 0.354 0.0516 0.349 0.015- 8.356
Limited 95.5
ASA classification
I-1IT 87.3 0.534 0.655 0.516 0.028- 9.395
-1V 90
Surgical complication
Yes 83.1 0.028 0.049 14.781 1.012- 215.856
No 90

* AS determinated by log-rank test.

" AS determinated by Cox’s proportional hazard model.
HR: Hazard ratio.

CI: Confidence interval.
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Discussion

The choice of surgical treatment for early CRC is
weighted by oncological outcome and surgical risk. In
the present study, we examined the cases of patients
diagnosed with T1 colon cancer after endoscopic re-
section and then underwent either radical or limited
colectomy. Although the latter group had fewer lymph
node harvested and more lymph node metastasis than
the former group, the long-term survival did not dif-
fer between the groups. In addition, no significant dif-
ference was found in the surgical complication rate
and mortality between the groups.

The NCCN recommends colectomy for pT1 can-
cer after colonoscopic polypectomy in the presence of
unfavorable clinical and/or pathological findings such
as sessile polyps, fragmented specimens, positive mar-
gins, grade 3-4, angio-lymphatic invasion, and deep
submucosal invasion.Generally, patients have good
prognosis with a recurrence rate of 1.3% after radical
surgery.® In the present study, the overall recurrence
rate was 1.5%, which is consistence with that reported
previously.® Nonetheless, a trend towards increased
recurrence was observed in the limited colectomy
group (recurrence rate: radical colectomy vs. limited
colectomy = 0% vs. 3.7%, p = 0.214), although lack-
ing statistical significance.

A review of the literature reveled that lymph node
metastasis occurred in approximately 3%-16.9% per-
cent of patients with T1 colorectal carcinomas.'*!? In
our study, the percentage was 4.4% (3 in 68 patients),
which was consistent with previously reported values.
An interesting finding is that although the number of
harvested lymph nodes was lower in the limited co-
lectomy group (7.3 £ 5.4 vs. 10.7 £ 6.9, p = 0.034),
more patients in this group had lymph node metastasis
(11.1% vs. 0%, p = 0.029). On further evaluation of
the data, we found that in all cases, the lymph node
metastasis developed in the paracolic nodes surround-
ing the tumor and therefore all the nodes had been re-
moved en block with the tumor. This finding might
also explain why we found no difference in long-term
survival between the groups.

Several previous studies have reported a high
ASA score and advanced age to be independent prog-

nostic factors for poor 5-year overall and disease-free
survival after curative resection for colon cancer." In
the present study, advanced age and high ASA scores
were associated with a poor overall survival rate (p =
0.01 and 0.03, respectively) in the univariate analysis,
but not in the multivariate analysis. This discrepancy
might have arisen because we included only early-
stage CRC cases and the mean age of our patients
were relatively lower than that of patients described in
previous reports.'*

In the univariate analysis, we found that surgical
complications adversely affected both overall and
disease-free survival rates (p = 0.042 and 0.028, re-
spectively), and this significance persisted with re-
gard to the disease-free survival rate in the multiva-
riate analysis. It is well known that surgical complica-
tions adversely affect not only short-term outcomes
but also long-term survival after surgery for different
kinds of cancers, including CRC.'*!>!® The mecha-
nism generally proposed includes a period of immune
suppression caused by a possible systemic inflam-
matory response to the complication. Some previous
studies also showed that the presence of inflamma-
tory cytokines and the subsequent downregulation of
antigen-presenting cells could play an important role
in metastasis.!”!® Torre et al. compared standard re-
section and segmental resection after endoscopic exci-
sion for pT1 lesions' and found no differences in
overall morbidity, mortality, or 5-year overall and dis-
ease-free survival between the groups. They con-
cluded that segmental resection was a safe and effec-
tive alternative to standard resection. Similarly, in our
study, the short-term outcomes (e.g., surgical com-
plication and duration of hospital stay) did not differ
between the radical and limited colectomy groups.
Further, no surgery-related deaths were noted. There-
fore, we agree with Torre et al.’s suggestion that li-
mited colectomy could be an alternative to radical co-
lectomy for pT1 colon cancer after endoscopic resec-
tion.

This study has some limitations. First, it was a ret-
rospective study and a selection bias may exist. Sec-
ond, the follow-up time was probably too short for as-
sessment of long-term outcomes for early-stage CRC.
Further studies with a larger sample size and longer
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follow-up time (10 years or more) must be conducted
in the future.

Conclusion

Although the number of harvested lymph nodes
was lower with limited colectomy for pT1 colon can-
cer after endoscopic resection than with radical co-
lectomy, no significant difference in short-term out-
comes and long-term survival was found between the
groups.
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