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Abstract

AIM: To investigate the long-term oncologic outcomes
and prognostic factors in patients with obstructive
colorectal cancer (CRC) at multiple Japanese institutions.

METHODS: We identified 362 patients diagnosed with
obstructive colorectal cancer from January 1, 2002 to
December 31, 2012 in Yokohama Clinical Oncology
Group’s department of gastroenterological surgery.
Among them, 234 patients with stage II /Il disease
who had undergone surgical resection of their primary
lesions were analyzed, retrospectively. We report the
long-term outcomes, the risk factors for recurrence,
and the prognostic factors.

RESULTS: The five-year disease free survival and
cancer-specific survival were 50.6% and 80.3%,
respectively. A multivariate analysis showed the ASA-
PS (HR = 2.23, P = 0.026), serum Albumin < 4.0 g/dL
(HR = 2.96, P = 0.007), T4 tumor (HR = 2.73, P =
0.002) and R1 resection (HR = 6.56, P = 0.02) to be
independent risk factors for recurrence. Furthermore,
poorly differentiated cancers (HR = 6.28, 2 = 0.009),
a T4 tumor (HR = 3.46, P = 0.011) and R1 resection
(HR = 6.16, P = 0.006) were independent prognostic
factors in patients with obstructive CRC.

CONCLUSION: The outcomes of patients with
obstructive CRC was poor. T4 tumor and R1 resection
were found to be independent prognostic factors for
both recurrence and survival in patients with obstructive
CRC.

Key words: Obstructive colorectal cancer; Prognostic
factor; Survival

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Obstructive colorectal cancer (CRC) still have
poor prognosis. However, the prognostic factor of
obstructive CRC is unclear. The aim of this article is
to clarify the long-term outcome and the risk factors
for obstructive CRC at multiple institutions. The five-
year disease free survival and cancer-specific survival
were 50.6% and 80.3%, respectively. T4 tumor and R1
resection were independent prognostic factors for both
recurrence and survival.
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INTRODUCTION

Colorectal cancer (CRC) is the third most common
cancer in Japan, and the incidence of CRC has been
increasing rapidly. CRC is difficult to diagnose due to it
early atypical symptoms and signs. Around 7%-16%
of patients with colorectal malignancy present with
acute colorectal obstruction'?. It is generally accepted
that right sided obstructive CRC can best be treated
by right hemicolectomy with ileocolic anastomosis.
On the other hand, the optimal treatment for left-
sided obstructive CRC remains controversial™”), The
treatment options range from an emergency radical
operation, such as Hartmann’s procedure, to bowel
decompression using metallic stents or transanal
tube or proximal diversion with a subsequent staged
resection. The choices of surgical intervention for
obstructive CRC vary greatly, according to the tumor
location, general condition of the patients, and the
experience level of the surgeons'®. Therefore, It has
been reported that CRC patients with obstruction
have an advanced stage and worse long-term survival
compared to non-obstructive CRCP“ !, Although the
negative impact of obstruction on the postoperative
outcomes has been well documented, few studies have
examined the outcomes of obstructive CRC patients in
Japan™ ™, Furthermore, the risk factors for recurrence
and the prognostic factors are unclear owing to the
small number of patients in previous study.

The aim of this study is to investigate the long-term
oncologic outcomes and prognostic factors in patients
with obstructive CRC at multiple Japanese institutions.

MATERIALS AND METHODS

Three hundred and sixty-two patients who were diagnosed
to have obstructive colorectal cancer from January 2002
to December 2012 at the Yokohama Clinical Oncology
Group’s Department of Gastroenterological Surgery
(10 institutions) were enrolled. Obstructive CRC
was diagnosed based on medical history, physical
examination, abdominal computed tomography (CT),
and colonoscopy, and the surgical findings. We first
performed emergency decompression of bowel
obstruction by ileostomy/colostomy or the insertion of
a decompression tube, or emergency resection of the
primary lesion. The type of decompression method
was chosen according to the surgeon’s judgment and
preference. Patients with distant metastatic lesions
(n = 103), who only underwent stoma creation and
best supportive care (n = 23), stage I (n = 2) were
excluded from this study. As a result, 234 patients
who underwent surgical resection were analyzed
retrospectively (Figure 1). The prognostic factors
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362 patients with
obstructive colorectal cancer

Excluded from analysis
Stage [ (n = 2)
Stage IV (7 = 103)
Non primary resection (7 = 23)

234 patients with resection of
obstructive colorectal cancer

Figure 1 Study flowchart.

influencing survival and risk factors for recurrence
were analyzed.

Clinicopathological information was obtained from
the medical records of the patients including gender,
age, The American Society of Anesthesiologists
(ASA)-physical status (PS), serum albumin, CEA,
preoperative decompression, location of the tumor,
tumor size, differentiation of the tumor, depth of the
tumor, intramural lymphatic invasion, intramural
vascular invasion, lymph node dissection, number of
lymph nodes harvested, lymph node involvement,
postoperative complication, anastomotic leakage,
curability, and adjuvant chemotherapy. There were
missing values for BMI in 13 patients, for serum
albumin in 14 patients, for CEA in 19 patients, for
tumor size in 4 patients, for lymphatic invasion in one
patient and for harvested lymph nodes in 10 patients
because this was a retrospective study.

Japanese D3 lymphadenectomy is equivalent
to complete mesocolic excision (CME) with central
vascular ligation (CVL)"*. D2 lymphadectomy includes
pericolic and intermediate nodes region, and DO-1
includes only pericolic nodes region.

Statistical analysis
The disease-free survival (DFS) and cancer-specific
survival (CSS) were estimated using the Kaplan-Meier
method, and statistical significance was determined
by the log-rank test. A multivariate analysis was
performed using the Cox proportional hazard model to
examine the independent prognostic factors and risk
factors of recurrence. A P value of < 0.05 indicated
statistical significance. All analyses were performed
using the IBM SPSS, version 21 (SPSS Inc., Chicago,
IL, United States).

This study received approval from the institutional
review board of Yokohama City University.

RESULTS

Characteristic of the patients
The clinicopathological characteristics of the patients
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Table 1 Clinicopathological characteristic of patients with

obstructive colorectal cancer n (%)

Variable Category n =234
Gender Male 141(60 3)
Female 93 (39.7)
Age (yr)! 71 (35-96)
ASA I 70 (30)
il 128 (54.7)
it 36 (15.3)
Location of tumor Cecum 10 (4.3)
Ascending colon 33 (14.1)
Transverse colon 33 (14.1)
Descending colon 36 (15.4)
Sigmoid colon 95 (40.6)
Rectum 15 (10.5)
Decompression + 183 (78.2)
51 (21.8)
CEA (mg/dL)’ 4.9 (0.3-2470)
Serum albumin' 3.4 (1.4-4.9)
Tumor size(mm) 48 (10-140)
Depth of tumor pT3 109 (46.6)
pT4a 93 (39.7)
pT4b 32 (13.7)
Lymph node involvement NO 113 (48.3)
N1 90 (38.5)
N2 31(13.2)
RO resection + 219 (93.6)
15 (6.4)
Adjuvant chemotherapy + 91 (38.9)
143 (61.1)

'Median (range).

are summarized in Table 1. There were 234 patients
who underwent surgical resection for obstructive
CRC. The median age of the patients was 71 years
(range 35-96) and there were 141 (60.3%) men and
93 (39.7%) women. Of these patients, 183 patients
(72.2%) received preoperative decompression by
colostomy/ileostomy (n = 56) or transanal tube
insertion (n = 127)™. The most common tumor
site was the sigmoid colon (n = 95). Other primary
tumors were located in the descending colon (n =
36), ascending colon (n = 33), transverse colon (n =
33), rectum (n = 27), and cecum (n = 10). Among
the 234 patients in this study, 165 patients (70.5%)
had obstructing cancers at a site distal to the splenic
flexure. T4 tumors were found in 125 patients (53.4%).
There were 113 stage II patients and 121 stage III
patients. In the stage Il cases, 90 patients had N1
disease and 31 patients had N2.

A total of 219 patients (93.6%) underwent RO
resection of the primary lesion. The reasons of R1
resection (n = 15) were positive surgical margins in
11 patients, other organ involvement in 3 patients and
residual lymph node metastasis in 1 patient.

Ninety-one of the 234 patients underwent adjuvant
chemotherapy. The chemotherapeutic regimen was
oral 5-fluorouracil (5-FU) in 47 patients, oral 5-FU plus
leucovorin in 36, oxaliplatin-based chemotherapy in 5,
and a Roswell Park Memorial Institute (RPMI) regimen
in 31,
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Figure 2 Kaplan-Meier curves showing the disease free survival after
primary tumor resection in patients with obstructive colorectal cancer. A:
All stage (n = 234); B: Stage I (n = 114, blue line), Stage III (n = 120, green
line).

Long-term outcomes

The median follow-up interval was 39 mo. The five-
year DFS and CSS for all patients were 50.6% and
80.3%, respectively. The 5-year DFS of the patients
with stage II and stage Il disease were 47.4% and
55.1%, respectively. The 5-year CSS were 78.7%
and 82.0%, respectively. There were no significantly
differences in both the DFS and CSS between stage 1I
and stage Il disease (P = 0.856, P = 0.560) (Figures
2 and 3).

Recurrence site

A total 71 patients (30.3%) experienced recurrence
during the study follow-up (Table 2). The most
common site of recurrence was the liver (n = 27,
11.5%), followed by the lung (n = 22, 9.4%),
peritoneum (n = 21, 9.0%), and local recurrence (n =
9, 3.8%). Other sites of recurrence included the non-
regional lymph nodes (n = 6), anastomosis (n = 3),
abdominal wall (n = 2), and pleural dissemination (n
= 2). The rate of the recurrence sites did not differ
substantially between stage II and stage Il disease
(data not shown).
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Figure 3 Kaplan-Meier curves showing the cancer-specific survival rates
after primary tumor resection in patients with obstructive colorectal
cancer. A: All stage (n = 234); B: Stage 1I (n = 114, blue line), Stage Il (n =
120, green line).

Table 2 Patterns of recurrence following colorectal resection

of obstructive colorectal cancer (7 = 71)

Site of recurrence n (%)
Liver 27 (11.5)
Lung 22 (9.4)
Peritoneal dissemination 21 (9.0)
Local recurrence 9 (3.8)
Lymph node 6 (2.6)
Anastomosis 3(1.3)
Abdominal wall 2(0.9)
Pleural dissemination 2(0.9)

Risk factors for recurrence

The risk factors for recurrence according to our
analysis are shown in Table 3. According to a univariate
analysis, the factors associated with recurrence were
age = 75 years (P = 0.011), ASA-PS (P = 0.017),
serum albumin < 4.0 g/dL (P = 0.001), T4 tumor (P
= 0.001), and R1 resection (P < 0.001). A multivariate
analysis of these factors confirmed significant
differences for ASA-PS (HR = 2.234, P = 0.026) serum
albumin (HR = 2.967, P = 0.007), depth of tumor

June 14, 2016 | Volume 22 | Issue 22 |



Atsushi I et a/. Long-term outcomes of obstructive colorectal cancer

Table 3 Result of the univariate and multivariate analysis of risk factors for recurrence

Factor n Univariate analysis Multivariate analysis
3-yr RFS 5-yr RFS P value HR (95%CI) P value
Gender M 141 59.2% 47.6% 0.409
F 93 66.8% 54.7%
Age (yr) =75 96 55.0% 42.4% 0.011 1.228 (0.659-2.290) 0.518
<75 138 67.3% 55.9%
ASA-PS 1 71 75.7% 64.8% 0.017 2.234 (1.101-4.535) 0.026
2-3 163 56.6% 44.6%
BMI (kg/m’) =25 28 66.0% 49.7% 0.951
<25 193 62.7% 52.7%
Serum albumin (g/dL) <40 172 54.9% 41.3% 0.001 2.967 (1.342-6.560) 0.007
>4.0 48 79.7% 73.1%
CEA (mg/dL) =5.0 102 52.4% 44.8% 0.052
<5.0 113 74.1% 54.2%
Decompression + 183 62.9% 50.7% 0.572
- 51 60.5% 50.4%
Location of tumor Right side 69 62.5% 55.5% 0.738
Left side 165 62.1% 48.7%
Tumor size (mm) =50 99 61.0% 48.8% 0.384
<50 121 63.9% 54.1%
Differentiation of tumor tubl,tub2 222 63.7% 51.2% 0.080
por, muc 12 36.7% 36.7%
Depth of tumor T3 108 73.5% 64.7% 0.001 2.728 (1.467-5.072) 0.002
T4 126 53.0% 38.7%
Intramural lymphatic invasion + 157 61.4% 53.2% 0.600
- 73 64.4% 45.2%
Intramural vascular invasion  + 164 60.3% 49.3% 0.683
- 70 68.1% 57.4%
Lymph node involvement i 120 65.7% 47.4% 0.856
- 114 59.1% 53.2%
Lymph node dissection D0,D1 31 44.3% 44.3% 0.067
D2,D3 199 64.7% 50.8%
No. of lymph nodes harvested <12 73 54.8% 44.5% 0.085
=12 151 66.4% 52.5%
Postoperative complication T 78 57.3% 44.7% 0.071
(= Grade 2) - 156 64.7% 53.5%
Anastomotic leakage + 18 71.1% 56.9% 0.562
- 191 61.7% 50.0%
Curability RO 219 66.4% 54.8% <0.001 6.555 (1.344-31.970) 0.020
R1 15 7.6% 0.0%
Adjuvant chemotherapy + 91 66.2% 55.6% 0.069
- 143 59.8% 47.2%
(HR = 2.728, P = 0.002) and curability (HR = 6.555, DISCUSSION

P = 0.02). There were no differences in the relapse
rate according to whether the patients underwent
preoperative decompression or not. Furthermore,

In the present study, we evaluated the long-term
oncologic outcomes and prognostic factors in patients

lymph node involvement was also not associated with
recurrence.

Prognostic factors for CSS

The prognostic factors for CSS are shown in Table
4. A univariate analysis identified age = 75 (P
= 0.027), poorly or mucinous differentiation(P =
0.001), T4 tumor (P = 0.001), DO or D1 lymph node
dissection(P = 0.0014), R1 resection (P < 0.001) as
poor prognostic factors. According to a multivariate
analysis, poorly differentiated cancers or mucinous
differentiation (HR = 6.282, P = 0.009), T4 tumor (HR
= 3.458, P = 0.011) and R1 resection (HR = 6.162,
P = 0.006) were independent prognostic factors in
patients with obstructive CRC (Figure 4).
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with obstructive CRC in multiple Japanese institutions.
Most previous studies have reported that patients
with obstructive CRC have significantly poorer
oncologic outcomes than patients with nonobstructive
CRCP*12171 - Obstructive tumors have been reported
to have a more advanced stage than nonobstructive
tumors™"'®, The reported 5-year survival ranges
between 36% to 64.6% in patients with obstructive
CRC!719200  gyr retrospective data showed 5-year
CSS to be 80.3%, which was higher than the
previously reported findings. One reason for the good
outcomes might be that Japanese standard surgical
procedures include complete tumor resection and
extended D2/D3 lymph node dissection, including
the pericolic, intermediate and most central lymph
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Table 4 Result of the univariate and multivariate analysis of prognostic factors for cancer-specific survival

Factor n Univariate analysis Multivariate analysis
3-yr CSS 5-yr CSS P value HR(95%CI) P value
Gender M 141 88.3% 80.8% 0.924
F 93 87.8% 79.7%
Age (yr) =75 96 82.2% 71.6% 0.027 1.464 (0.647-3.310) 0.360
<75 138 91.9% 85.4%
ASA-PS 1 71 86.0% 83.5% 0.710
2-3 163 89.0% 78.7%
BMI (kg/m’) =25 28 92.0% 85.8% 0.389
<25 193 87.3% 80.0%
Serum albumin (g/dL) <4.0 172 85.6% 82.6% 0.536
>4.0 48 87.7% 76.2%
CEA (mg/dL) =50 102 86.7% 80.0% 0.715
<5.0 113 90.5% 82.0%
Decompression + 183 88.4% 81.7% 0.514
- 51 87.1% 74.8%
Location of tumor Right side 69 82.6% 70.5% 0.103
Left side 165 90.4% 84.3%
Tumor size (mm) =50 99 84.1% 76.9% 0.291
<50 121 90.4% 85%
Differentiation of tumor tubl, tub2 222 89.9% 82.5% 0.001 6.282 (1.584-24.909) 0.009
por, muc 12 50.0% 50.0%
Depth of tumor T3 108 95.7% 92.3% 0.001 3.458 (1.324-9.031) 0.011
T4 126 81.1% 69.2%
Intramural lymphatic invasion + 157 90.8% 82.7% 0.449
- 73 86.9% 79.4%
Intramural vascular invasion F 164 94.2% 90.1% 0.152
- 70 85.9% 76.7%
Lymph node involvement + 120 92.5% 82.9% 0.332
- 114 84.0% 77.7%
Lymph node dissection DO, D1 31 60.7% 60.7% 0.014 0.958 (0.300-3.056) 0.942
D2, D3 199 90.4% 83.0%
No. of lymph nodes harvested <12 73 83.3% 78.3% 0.314
=12 151 91.1% 81.0%
Postoperative complication + 78 85.9% 75.6% 0.644
(= Grade 2) - 156 89% 82.5%
Anastomotic leakage + 18 100% 100% 0.069
- 191 87.1% 78.7%
Curability RO 219 91.3% 84.7% <0.001 6.162 (1.692-22.445) 0.006
R1 15 39.7% 19.9%
Adjuvant chemotherapy + 91 87.7% 81.8% 0.800
- 143 88.8% 79.4%

nodes. West et al reported that the Japanese surgical
procedures as well as CME with CVL eradicates tumors
more effectively than the conventional procedures™.
In our study, D2/D3 Ilymph node dissection was
performed in about 70% of all patients.

Several authors have suggested preoperative
obstruction to be a prognostic factor in CRC!**'”,
However, there are few data concerning the prognostic
factors associated with obstructive CRC patients™**!.
Jiang et al reported a delayed resection to provide a
better oncologic outcome than a primary resection for
obstructive left-sided colorectal cancer. Other authors
have showed that decompression followed surgery is
better than emergency surgery in terms of the primary
anastomosis rate, the stoma rate, the morbidity rate,
the successful treatment of the patient’s comorbidities,
and preparation for elective surgery® ??. According
to our results, however, no difference in the prognosis
was found in regard to whether patients underwent

Baishidenge ~ WJG | www.wjgnet.com
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preoperative decompression or not, It therefore
remains inconclusive as to which approach may be
superior to the other.

Malignant obstruction can occur in any part of the
colon and rectum, however, the risk varies at different
locations. In present study, 70.5% of the obstructive
CRC occurred in the left-sided colon and most of them
occurred in the sigmoid colon. This tumor distribution
is similar to what has been reported by other
series™"*?), Our results showed that the prognosis
was not different between right-sided and left-sided
obstructive CRC.

Obstructive tumors are reported to be associated
with a more advanced stage than nonobstruction™"*®,
Our data showed 53.4% to have T4 tumors, and
51.7% had positive lymph nodes. This is one of the
reasons why obstructive CRC has a worse prognosis.
In present study, especially, a T4 tumor was found
to be a risk factor for recurrence in patients with
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Figure 4 Kaplan-Meier curves showing the cancer-specific survival rates
in patients with T4 tumor and R1 resection. A: T3 (n = 108, blue line); T4 (n
=126, green line); B: RO (n = 219, blue line), R1 (n = 15, green line).

obstructive CRC.

Seventy-one patients had a recurrence of the disease
as the first event in our study. The distant metastasis
rate is significantly higher in obstructed patients when
compared with nonobstructed patientst”’. The common
sites of recurrence were the liver (11.5%) and lung
(9.4%), which were similar to previous reports®,
An interesting finding in the present study is that
patients with obstructive CRC showed a higher rate
of peritoneal dissemination (9.0%) than previously
reported (1.9%-3.5%) in nonobstructive CRC**%,
These findings suggested that obstructive CRC was
locally advanced cancer consisting of T4 tumors
and which may be unexpectedly exposed during R1
resection. Therefore, reducing the rate of performing
R1 resection might be a key to achieving improved
surgical results.

In our study, patients with stage II disease and
those with stage III disease had similar poor outcomes
in terms of the 5-year DFS and CSS. This finding
suggests that lymph node involvement, which is a well-
known prognostic factor, does not have any significant
impact on the outcomes in patients with obstructive
CRC. One of the reasons for this finding is due to the
fact that Japanese standard lymph node dissection
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procedures for advanced colorectal cancer include
D2/D3 lymph node dissection, which is nearly the
same method as that performed for CME and CVL™.,
In our clinical oncology group, lymphadenectomy for
colorectal cancer was routinely performed during the
study period. Therefore, a T4 tumor was identified
as the most important prognostic factor, in which
the 5-year DFS and OS were 38.7% and 60%,
respectively.

In the present study, a lower level of albumin was
also a predictive factor for survival. The serum albumin
levels have recently been studied as the Glasgow
Prognostic Score (GPS), based on a combination
of albumin and C-reactive protein (CRP). Several
authors have revealed the GPS to have prognostic
value in patients with advanced colorectal cancer®%,
However, we failed to collect data of CRP because this
was a retrospective analysis. It is estimated that low
albumin levels are associated with a decreased survival
time because a low albumin level likely reflects some
type of systemic compromise™®.

Our results demonstrated that poorly differen-
tiated tumors or mucinous differentiated tumors are
also predictive factors for survival. Histologically,
poorly differentiated CRC represents from 4.8% to
23.2% of all colorectal cancers®®®. The rate of poorly
differentiated tumors was not higher than that
described in previous reports. Poorly differentiated
cancers have been linked to adverse prognoses in
many studies®”,

Recently, several authors have suggested the
feasibility of performing preoperative chemotherapy
without the routine use of radiation therapy for locally
advanced rectal cancer and a high RO resection
rate®**?, Furthermore, the FOXTROT Collaborative
Group demonstrated the feasibility of performing
preoperative chemotherapy for locally advanced
colon cancer™. Our result suggested that obstructive
colorectal cancer is also locally advanced cancer.
Therefore, preoperative chemotherapy after the
decompression of bowel obstruction may also be useful
for the management of obstructive colorectal cancer.

Our retrospective study had several important
limitations. First, there were several missing data and
we could not obtain the clinical course related to the
treatment of patients after recurrence. Second, the
adjuvant therapy, which affects the outcome, was not
uniform.

In conclusion, in addition to generally accepted
knowledge, we found that T4 tumor and R1 resection
were prognostic factors for both recurrence and
survival. These results suggested that a curative
resection of the tumor is very important and that
systemic treatment for preventing distant metastasis,
such as peritoneal dissemination associated with
T4 tumors, is necessary in patients with obstructive
colorectal cancer.

June 14, 2016 | Volume 22 | Issue 22 |



Atsushi I et a/. Long-term outcomes of obstructive colorectal cancer

ACKNOWLEDGMENTS

We are grateful to the many members of the Yokohama
Clinical Oncology Group and Dr. Mari S Oba (Department
of Biostatistics, Yokohama City University) whose
comments were extremely valuable throughout the
course of our study.

COMMENTS

Background

Colorectal cancer (CRC) is one of most common cancer in the world. Around
7%-16% of patients with colorectal cancer present with acute colorectal
obstruction. It has been reported that CRC patients with obstruction have an
advanced stage and poor long-term survival compared to non-obstructive CRC.
However, the risk factors for recurrence and the prognostic factors of patients
with obstructive CRC are unclear.

Research frontiers

The authors often treat the obstructive CRC. However, there are few literatures
concerning survival and prognostic factor of obstructive CRC. The research
hotspot is to introduce long-term outcome of patients with obstructive colorectal
cancer and prognostic factors in Japan.

Innovations and breakthroughs

The present study represents the characteristics and the long-term outcome of
obstructive CRC patients in Japan and revealed that T4 tumor and R1 resection
are risk factors of recurrence and prognostic factors. These results suggested
that a curative resection of the tumor is very important and systemic treatment
for preventing distant metastasis, such as peritoneal dissemination associated
with T4 tumors, is necessary in patients with obstructive colorectal cancer.

Applications

This study showed the poor survival for obstructive colorectal cancer patients
and prognostic factor. The present study provided readers the important
information of treatment for patients with obstructive CRC.

Peer-review
The authors demonstrated that T4 tumor status and R1 resection are
independent prognostic factors in patients with obstructive colorectal cancer.
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