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Purpose. The aim of this study was to determine the outcome of en bloc
resection in patients with adenocarcinoma of the colon.

Methods. Patients with locally advanced colon cancer who underwent
surgery at Kaohsiung Veterans General Hospital between January 2004
and December 2012 were included. The records of all patients who under-
went en bloc resection or non-en bloc resection were analyzed, retrospec-
tively. The overall and disease-free survival (OS and DFS, respectively)
rates were evaluated using the Kaplan-Meier method.

Results. In total, 1638 patients had colorectal adenocarcinoma; of these,
138 patients had locally advanced adenocarcinoma of the colon, including
83 men and 55 women, with a mean age of 64 years. Of these, 108 patients
underwent en bloc resection and 30 did not (non-en bloc). The 5-year OS
rate in the en bloc group was 22%, whereas in the non-en bloc group, it
was 19% (p = 0.012). The 5-year DFS in the en bloc group was 70.9%,
whereas in the non-en bloc group, it was 52.5% (p = 0.015).
Conclusions. En bloc resection could provide good prognosis in patients
with locally advanced colon cancers. However, if en bloc resection is con-
sidered difficult, to ensure a good DFS rate, wide excision should be per-
formed.

[J Soc Colon Rectal Surgeon (Taiwan) 2017,;28:133-139]

C olorectal cancer is the most common cancer and
the third leading cause of cancer-related death in

locally advanced colorectal cancer, and the term has
been used frequently as a synonym for tumors that in-

Taiwan.' In the United States, of the estimated 100,000
colon cancer cases that present each year, 10-20%
represent locally advanced disease, with tumors ex-
tending through the colon wall with perforation and/or
invasion to adjacent organs or structures.” According
to the American Joint Committee on Cancer staging
such lesions are classified as T4 tumors.’ Overall ~5-
22% of'locally advanced colon cancers present contig-
uous involvement of adjacent structures without dis-
tant metastases.'” There is no standard definition for

vade adjacent structures. An alternative definition
could be of a cancer with high fixation or adherence to
a local site that cannot be resected easily because of
the high risk of microscopic remnants or gross resid-
ual disease." In 2006, Kapoor et al. demonstrated that
en bloc resection of a right-sided invasive colonic
adenocarcinoma was possible and resulted in low
mortality and morbidity rates, and extended survival.'>
Histological infiltration has been observed in 55-70%
of cases with viscera-adherent tumors (T4a).””'>"*
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While this does not represent invasion per se, it might
reflect severe adhesion to the colon. Because inflam-
matory and neoplastic adhesions can only be distin-
guished through pathological assessment, separation
of the affected organs is not advised because it could
lead to tumor perforation and dissemination of malig-
nant cells.”” Until 60 years ago, infiltrative colorectal
carcinoma was considered nonresectable.'® However,
since then, extensive surgical procedures aimed at
complete resection of locally advanced primary colo-
rectal carcinoma have been conducted. However, re-
section of such tumors, especially adherent tumors,
can present a challenge, even for skilled surgeons. The
proportion of adjacent structure involvement tends to
be the highest in patients with T2-T3 colorectal can-
cers. These patients might require complex surgical
intervention, involving en bloc organ resection plus
colectomy. For locally advanced primary colorectal
cancer, multivisceral resection provided the best long-
term survival outcome, without affecting morbidity or
30-day mortality; however, it might increase operative
duration, intraoperative bleeding, and perioperative
transfusion requirements.'”'® Patients who underwent
adherent organ separation had a lower 5-year survival
rate (0-23%) compared with those who underwent en
bloc resection (40-61%).%""

In the present study, we report our experience of
en bloc resection to treat invasive or adhesive colon
cancer. In addition, we compared the outcome of pa-
tients who underwent en bloc resection to that in pa-
tients who underwent non-en bloc resection.

Materials and Methods
Patients

The clinicopathological data of patients treated
for a primary colon tumor, entered in the prospective
database of Kaohsiung Veterans General Hospital be-
tween 2004 and 2012, were reviewed, retrospectively.
Of the 1658 patients who underwent surgical resec-
tion, 138 had tumor adhesion or infiltration to adja-
cent organs. Patients who had undergone previous at-
tempts at resection, who had carcinomatosis, tumor

perforation, or distant metastases were excluded. Pa-
tients” demographics, resection procedures, periop-
erative complications, operative duration, and patho-
logical characteristics were collected. All patients
were followed until death or tumor recurrence. Due to
the retrospective nature of the present study, the need
for informed consent was waived.

The definition of en bloc resection here was mean
take down the main tumor and adhesive organs in one
specimen without dissection. Non-en bloc resection
was making separated. Both them were all reach free
margin of resection in pathologically. If the main tu-
mor was detached from adjacent organs during dissec-
tion, the operator need to make a piece of tissue from
margin of the main tumor and rapid examination with
frozen technique by pathologist. If the surgical margin
is residual cancer, wide excision of adjacent organ
should be done. Even there was no tissue look like as
malignancy in adjacent organ.

Statistical analyses

Relationships between various parameters were
analyzed with the Chi-square or Mann-Whitney U
test. The Fisher’s exact test was used when the num-
ber of examined parameters was low. Kaplan-Meier
estimates were used to calculate survival rates. The 3-
and 5-year overall survival (OS) and disease-free sur-
vival (DFS) rates were analyzed. OS was calculated
from the time of surgery to death from any cause. DFS
was calculated from the time of surgery to tumor re-
currence or colon cancer-related death. All data were
analyzed using SPSS Statistics, version 22 (IBM,
Armonk, NY). A p value of <0.05 was considered sta-
tistically significant.

Results
Patient characteristics
Patient clinicopathological characteristics are shown
in Table 1. Of the 138 patients, 108 underwent en bloc

resection, and 30 underwent non-en bloc resection.
All patients underwent preoperative colonoscopy to
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determine tumor location and for histological confir-
mation of colon cancer. The mean follow-up intervals
were 58 months (range, 10-92 months) and 35 months
(range, 4-61 months) for the en bloc and non-en bloc
groups, respectively. The most common location for
locally advanced colon cancer in all patients was the
sigmoid colon.

Invasion site characteristics

A comparison of organ involvement sites between
the two groups is shown in Table 2. Overall, the most
frequently invaded organs were the visceral perito-
neum (n = 79), small intestine (n = 25), and urinary
bladder (n = 20). The majority of patients who under-
went en bloc resection had tumors with peritoneal in-
vasion. Whereas, in the non-en bloc group, the most
frequently invaded adjacent organs were the duode-

Table 1. Characteristics of patients with colorectal cancer
undergoing resection

Non-en bloc En bloc

N N (%) N (%) p value

No. of patients 138 30 108
Sex

Female 55(40) 13 (46) 42 (39) 0.660

Male 83 (60) 17(54) 66(61) 0.983
Mean age 64 64.84 63.82
Location 0.351

Cecum 7 5 2

Ascending colon 34 2 32
Transverse colon 21 2 19

Descending colon 7 5 2

Sigmoid colon 40 17 23
Rectosigmoid junction 23 2 21
Pathology stage 0.912

Stage II (T4NO) 54 12 42

Stage 111 84 18 66

T4aNl1 4 32
T4aN2/T4bN1-2 11/3 21/13

Cell differentiation grade 0.005

Moderate 108 18 (60) 92 (83)

Poor 30 12 (40) 18(17)
Tumor size (mean, mm) 61.85 71.37 59.20 0.011
Operative duration (min) 93-366 107-302* 93-366" 0.520
(Mean, min) (208) (235) (201)

num, urinary bladder, and uterus. All pathology had
the free margin and no cancer cell seen microscopi-
cally.

Postoperative outcomes

The 3- and 5-year DFS rates for the entire cohort
were 70.1% and 66.3%, respectively (Fig. 1). The 3-
and 5-year OS rates for the entire cohort were 51.8%
and 21.4%, respectively (Fig. 2). The 5-year OS rates
for the en bloc and non-en bloc groups were 22.2%
and 19.1%, respectively (p = 0.012; Fig. 3). The 5-
year DFS rates for the en bloc and non-en bloc groups
were 70.9% and 52.5%, respectively (p = 0.015; Fig.
4). The median times to recurrence for the en bloc and
non-en bloc groups were 25 and 11 months, respec-
tively. There were no significant differences in opera-
tive duration between the groups, although the longest
operative duration was 366 minutes, which was for a
right-side hemicolectomy with the Whipple proce-
dure.

Discussion

Previous series have demonstrated that in patients
with advanced colon cancer, extended resection is the
most consistent independent factor correlated with

Table 2. Involved structures

Organ or structure Non-en bloc  En-bloc
N=30 N =108
Visceral peritoneum® 13 66
Abdominal wall and small bowel 2 2
Duodenum 3 2
Jejunum 0 6
Liver and duodenum 0 2
Ovary 3 0
Pancreas head and duodenum 0 2
Small bowel 0 6
Stomach 0 2
Ureters and uterus 2 0
Urinary bladder 5 13
Urinary bladder and ileum 0 2
Uterus 2 5

* The longest operative duration was for right-side
hemicolectomy + Whipple procedure.

* All of the patients were received multivisceral resection as the
excision or resection of at least one further organ.
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Fig. 1. Kaplan-Meier survival curve analysis of the 3 and
S-year disease-free survival of the entire cohort.
The 3- and 5-year DFS rates for the entire cohort
were 70.1% and 66.3%, respectively.
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Fig. 2. Kaplan-Meier survival curve analysis of the 3 and
5-year overall survival of the entire cohort. The 3-
and 5-year OS rates for the entire cohort were
51.8% and 21.4%, respectively.

survival benefit.>¢!422:23 Therefore, complete resec-
tion is considered the gold standard treatment for lo-
cally advanced colon cancer.””»'* Previous studies
have indicated that, compared with non-en bloc resec-
tion, radical en bloc resection resulted in superior sur-
vival in patients with advanced colon cancer. They
suggested that improved survival might be explained
by the relatively low incidence of regional lymph
node metastases in these patients.'*'*!*° High recur-
rence rates have been noted in patients who were not
treated with en bloc resection.?! Conversely, a high re-
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Fig. 3. Kaplan-Meier survival curve analysis of the 3 and
5-year overall survival of patients undergoing en
bloc resection vs. those undergoing non-en bloc re-
section (p =0.012).
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Fig. 4. Kaplan-Meier survival curve analysis of the 3 and
5-year disease-free survival of patients undergoing
en bloc resection vs. those undergoing non-en bloc
resection (p = 0.015).

currence rate (46%) has been reported in patients who
were treated with en bloc resection.?” In the present
study, there was a clear survival advantages in patients
who underwent en bloc resection compared with
those who did not. Patients undergoing en bloc resec-
tion had significantly improved 3- and 5-year OS and
DFS rates compared with patients who underwent
non-en bloc resection. However, both groups showed
good DFS rates (70.9% vs. 52.5%); this is probably
because those in the non-en bloc group underwent ex-
tended excision of the primary tumor. Furthermore,
the 5-year OS rate in the en bloc group was markedly
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superior to that in the non-en bloc group (22% vs.
19%). However, this might indicate that some adhe-
sions that were easily separated were not truly inva-
sive. Although operative duration tended to be longer
in the non-en bloc group compared with the en bloc
group, the difference was not significant.

It is worth bearing in mind that the same surgeon
did not perform all operations, and that in some pa-
tients, en bloc resection was not performed because of
the specialty of the surgeon involved. In addition, en
bloc resection was contraindicated in some patients
such as those with huge masses, in whom en bloc re-
section would result in serious physical injury. For
these reasons, in the present study, some patients un-
derwent non-en bloc resection but pathology should
get free margin of the main tumor (RO resection). If
the surgical margin has residual cancer, wide excision
of more adjacent organs should be done. Even there
was no tissue look like as malignancy in adjacent
organs.

The present study had several limitations. We fo-
cused on local recurrences rates but did not evaluate
lymph node invasion, comorbidities, surgical compli-
cations, organ invasion status because the differences
in these parameters between the groups were not sig-
nificant.

Cellular differentiation grades in non enbloc re-
section group had more proportion in poor differenti-
ated type may a factor of poor prognosis. The max
numbers of involved organs were two in the study.
The difference about the number of organs involved
was not discussed due to the number of patients who
had same organs involved in the study is too small to
make a definitive recommendation.

In addition, although we assessed a large number
of patients with colon cancer, only a small percentage
of them had locally advanced colon cancer; therefore,
the sample size included in the final analysis was
small. Otherwise, some patients became lost to fol-
low-up during a clinical research trial result in nega-
tive effects on the outcome and put a bias on the result
of the study.

The numbers of organ involved were different be-
tween two groups, that may affecting the patient sur-
vival and recurrent rate. But the pathology stage had

no significant difference between two groups.

In conclusion, en bloc resection resulted in supe-
rior survival rates compared with non-en bloc resec-
tion. Future studies investigating differences in fac-
tors such as lymph node invasion, complications, and
intraoperative stage between en bloc and non-en bloc
resection are warranted.

Conclusions

In patients with locally advanced colon cancer, en
bloc resection resulted in significantly superior sur-
vival rates compared with non-en bloc resection. We
highly recommend en bloc resection in such patients,
whenever possible. However, if en bloc resection is
not feasible, patients should at least undergo wide ex-
cision and get free margin of the tumor to minimize
recurrence.
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