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ABSTRACT
Aim: A substantial portion of colon cancer is diagnosed at stage II or III. While high survival rates are obtained with curative surgery in stage I,
conversely, in stage IV curative surgery has no place, and survival rates are significantly lower despite chemotherapy. Survival rates vary greatly in
stage II and III colon tumors, which are treated with combination of curative surgery and chemoterapy. This study aimed to analyse the prognostic
factors on survival of stage II-III colon cancers.
Method: One hundred seventy four patients with stage II or III colon cancer in the follow-up of Dokuz Eylül University Faculty of Medicine Oncology
Clinic between January 1999 and August 2010 were included in the study. Prognostic factors defined in the literature were investigated retrospectively
in this patient population. The factors that were found to be significant according to the univariate analysis were evaluated by multivariate analysis
and independent factors were found.
Results: In univariate analysis, presence of obstruction or perforation at admission, preoperative high carcinoembryonic antigen level, presence of
lymphatic invasion (LI) and inadequate number of total lymph nodes removed were the poor prognostic indicators for disease-free survival. Of these,
the presence of obstruction or perforation at admission was the only independent prognostic factor in multivariate analysis. Inadequate number of
total lymph nodes removed and presence of LI were found to be associated with decreased overall survival in both univariate and multivariate analyzes.
Conclusion: Presence of obstruction or perforation at admission, inadequate number of total lymph nodes removed and the presence of LI were
associated with poor prognosis in patients with stage II and III colon cancer.
Keywords: Colon cancer, prognostic factor, survival

ÖZ
Amaç: Kolon kanserinin önemli bir kısmı evre 2 veya 3’te tanı alır. Evre 1’de küratif cerrahi ile yüksek sağkalım sonuçları sağlanırken, tersine evre
4’te küratif cerrahinin yeri olmadığı gibi kemoterapiye rağmen sağkalım oranları oldukça düşüktür. Küratif cerrahi ve kemoterapi kombinasyonu ile
tedavi edilen evre 2 ve 3’te ise sağkalım oranları büyük değişkenlik gösterir. Bu çalışmanın amacı evre 2-3 kolon kanserlerinde sağkalımı etkileyen
prognostik faktörleri araştırmak idi.
Yöntem: Ocak 1999 ve Ağustos 2010 arasında Dokuz Eylül Üniversitesi Tıp Fakültesi Onkoloji Kliniği’nin takibindeki evre 2 veya 3 kolon kanserli
174 hasta çalışmaya alındı. Literatürde tanımlanmış prognostik faktörler bu hasta grubunda retrospektif olarak incelendi. Tek değişkenli analizde
anlamlı bulunan faktörler çok değişkenli analize alındı ve bağımsız prognostik faktörler bulundu.
Bulgular: Tek değişkenli analizde, başvuru sırasında obstrüksiyon veya perforasyon varlığı, preoperatif yüksek karsinoembriyonik antijen seviyesi,
lenfatik invazyon (Lİ) varlığı ve yetersiz çıkarılan toplam lenf nodu sayısı, hastalıksız sağkalımı etkileyen kötü prognostik göstergelerdi. Bunlardan,
sadece başvuru sırasında tıkanma veya perforasyon varlığı, çok değişkenli analizde bağımsız prognostik faktör olarak belirlenmiştir. Yetersiz çıkarılan
toplam lenf nodu sayısı ve Lİ varlığı, hem tek değişkenli hem de çok değişkenli analizlerde genel sağkalımın azalması ile ilişkili bulundu.
Our article was presented at the 17th Turkish Colon and Rectum Surgery Congress as an oral notification in 2019.
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Sonuç: Başvuru sırasında obstrüksiyon veya perforasyon varlığı, çıkarılan total lenf nodu yetersizliği ve Lİ varlığı evre 2 ve 3 kolon kanseri olan
hastalarda kötü prognoz ile ilişkili bulunmuştur.
Anahtar Kelimeler: Kolon kanseri, prognostik faktör, sağkalım

Introduction
According to the current data of the World Health
Organization, colon cancers are the third most common
malignancy worldwide.1 The incidence of colon cancer is
almost equal in both men and women. Advanced age and
family history are major risk factors for colon cancer. Genetic
syndromes such as familial adenomatosis polyposis and
hereditary non-polyposis colorectal cancer constitute 2%4% of the cases.2 Approximately 10% of patients with colon
cancer have a family history without genetic predisposition.3
Other risk factors include low fibre, high fat diet, obesity
and physical inactivity.4
Colon cancer, when diagnosed at an early stage, has minimal
morbidity and mortality as it is a curable malignancy
when managed with appropriate surgical intervention.5
While survival rates in stage 1 tumours reach 93% with
curative surgery, the chance of surgery is eliminated
in stage 4 tumours, but this rate decreases to 8% despite
chemotherapy. The situation is quite different in stage 2
and stage 3 tumours, which are grouped as locally advanced
colon cancer. In these cancers, survival rates vary between
64% and 78% with the combination of curative surgery and
chemotherapy.5 However, after curative surgical resection,
some patients may have recurrent distant metastases, which
accounted for 25% and 50%-60% in 5 years for stage II and
stage III colon cancers, respectively.2 The risk of recurrence
can be estimated based on the clinical and histological
characteristics of the cancer. The risk increases with high
stage, elevated level of preoperative carcinoembryonic
antigen (CEA), inadequate number of lymph nodes removed
and obstruction or perforation at admission. Metastasis
to regional lymph nodes is the most powerful factor in
predicting whether the disease will benefit from surgical
resection.6,7,8
This study aimed to investigate the prognostic factors
affecting disease-free and overall survival (OS) in patients
with stage II and III colon cancers who underwent curative
surgical resection.

Materials and Methods
This cohort study included patients with stage II and III
colon cancers who received follow-up treatment at Dokuz
Eylül University Faculty of Medicine Medical Oncology
Institute from January 1999 to August 2010. Patients aged
<18 years, patients with stage I and IV colon cancers as well

as patients with rectal cancer were excluded from the study.
Demographic characteristics including age, gender and
body mass index (BMI) and risk factors including diabetes
mellitus (DM) and family history were recorded. Data on
prognostic factors including the presence of obstruction or
perforation at admission, preoperative CEA level, disease
stage, tumour invasion grade (T), number of total lymph
nodes removed, number of metastatic lymph nodes (N),
histopathological type, histologic grade, perineural invasion
(PVI), lymphatic invasion (LI), tumour location and
presence of surgical margin positivity were obtained from
the manual and/or electronic file system. The inadequate
number of total lymph nodes removed is considered less
than 12. For the determination of survival parameters, the
date of diagnosis, relapse and death were also recorded. The
interval from diagnosis to the first relapse was defined as
disease-free survival (DFS), while OS was defined as the
interval from diagnosis to death. The disease stage was
determined according to the TNM classification and staging
system proposed by the American Joint Committee on
Cancer.
The study was approved by the Non-interventional Research
Ethics Committee of Dokuz Eylül University.
Statistical Analysis
Data analysis was performed with SPSS 15.0 software.
Descriptive statistics were performed by using mean and
standard deviation for normally distributed variables and
median and interquartile intervals for normally distributed
variables. Chi-square or Fisher’s exact tests were used to
compare the frequencies between groups. Survival analysis
was performed using Kaplan-Meier test, including survival
curve graphics that indicate DFS and OS. P value <0.05 was
accepted as significance level. Log-rank test was used for
comparison of survival curves. Prognostic factors with p
value less than 0.05 were also evaluated with Cox-regression
test for multivariate analysis.

Results
Of the 667 patients, 278 were eligible for the study. However,
five patients with stage I and 59 patients with stage IV colon
cancer and 40 patients with rectal cancer were excluded.
Finally, 174 patients with stage II and III colon cancer were
included in the study. Moreover, 58% of the patients were
male, the median age (IQR) was 61 (49-68) years and the
median BMI (IQR) was 25 (22-28) kg/m2. The median OS
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(IQR) was 45 (28-69) months, whereas the median DFS
(IQR) was 35 (22-64) months. In this study, 19 (17%)
patients had a family history of colon cancer, while 95 (83%)
patients had no family history. Sixty patients could not be
evaluated because of missing data.
Of the 174 patients, 76 (43.7%) had stage II and 98 (56.4%)
had stage III. The median DFS duration (IQR) was 41.5
(25-69) months in the stage II colon cancer group and 34
(18-62) months in the stage III colon cancer group. The
median OS (IQR) was 50.5 (28-75) months in the stage II
colon cancer group and 43 (27-68) months in the stage III
colon cancer group. The 5-year survival rates including DFS
(Figure 1) and OS (Figure 2) for patients with stage II and
III colon cancer were not significantly different (Table 1).

Figure 1. Disease free survival curve of patients with colon cancer
according to tumor stage

Figure 2. Overall survival curve of patients with colon cancer according
to tumor stage

In this study, no effect of age, gender, obesity and DM was
observed on survival rates (Table 1). Among the prognostic
factors, the number of metastatic lymph nodes, presence of
surgical margin positivity, presence of PVI, presence of PNI,
histopathological type and tumour location were unrelated
with both DFS and OS rates.
The 5-year DFS and OS rates according to the depth of
tumour invasion were 62.5% and 75% for T2, 78.2% and
89.2% for T3 and 59.7% and 65.9% for T4, respectively.
However, the difference was not significant (Table 1).
A significant decrease was found in the survival rate in
patients with LI. The 5-year DFS rate was 83.7% vs 66.8%
in patients without LI and with LI, respectively (p=0.018).
The 5-year OS rate was 93.6% and 67.7% in patients without
LI and with LI, respectively (p=0.022), as shown in Table 1.
The 5-year survival durations were significantly longer in
the group with ≥12 total lymph nodes removed. In 33 (20%)
patients, <12 lymph nodes were removed, whereas in 133
(80%) patients, ≥12 lymph nodes were removed. The median
DFS (IQR) was 26 (16-51) months in the group with <12
and 38 (24-66) months (p=0.019) in the group with ≥12
lymph nodes removed. The median OS (IQR) was 41 (2868) months in the group with <12 and 43 (28-68) months
(p=0.004) in the group with ≥12 lymph nodes removed.
In this study, 46 (26.4%) patients underwent urgent surgery
for obstruction or perforation. The median DFS (IQR) was
27 (16-51) months vs 39 (24-67) months in patients with vs
without obstruction or perforation (p=0.004). However, the
5-year OS rate was not significant between the groups with
and without obstruction/perforation (p=0.153).
Of the 106 patients whose preoperative CEA levels were
measured, 65 had normal CEA levels, while 41 had high CEA
levels. The 5-year DFS (IQR) were 42 (24-63) months and
34 (18-45) months for patients with normal and high CEA
level, respectively (p=0.019). No significant difference was
found between the two groups for the 5-year OS duration
(p=0.156, Table 1).
Factors that had a significant contribution on DFS
according to the univariate analysis (including presence
of LI, number of lymph nodes removed, obstruction or
perforation at admission and preoperative CEA level) were
assessed by multivariate analysis. Obstruction or perforation
at admission was the only independent prognostic factor
(p=0.009). Of the prognostic factors that were significant
on OS in the univariate analysis (number of lymph nodes
removed and presence of LI), both had independent effect
according to the multivariate analysis (p=0.004 and p=0.018,
respectively).

Kılıç et al.
Stage II-III Colon Cancers

125

Table 1. Clinical and pathological factors affecting the survival of patients with stage II and III colon cancer
Clinicaland Patient
pathological
factors

5-year DFS
Rate

Univariate
p value

Stage
Stage II 76/174
StageIII 98/174

70.6%
69.2%

0.083

Obesity
Absent 146/170
Present 24/170

70.9%
60%

0.26

Diabetes mellitus
Absent 127/155
Present 28/155

69,2%
72.9%

0.81

pT
T2 5/173
T3 97/173
T4 69/173

62.5%
78.2%
59.7%

pN
N0
N1
N2

75.6%
68.4%
62.1%

0.163

Surgicalmargin
Negative 134/164
Positive 30/164

71.2%
69.9%

0.83

PVI
Absent 95/123
Present 28/123

78.1%
57.3%

0.075

PNI
Absent 40/130
Present 90/130

79.5%
58.2%

0.199

Histopathologictype
ADC
156/174
Mucinous ADC 17/174
Signetcell ADC
1/174

71.5%
63.9%
0%

0.221

Location
Right side
Leftside

71.9%
65.8%

0.76

83.7%
66.8%

0.018

(n/N)

75/172
65/172
32/172

79/171
85/171

LI
Absent 62/124
Present 62/124
TLN removed
<12
≥12

33/166
133/166

51.1%
75%

O/P
Absent
Present

128/174
46/174

75.9%
54%

Preoperative
CEA level
≤5 ng/mL
>5 ng/mL

65/106
41/106

80.3%
53.6%

0.067

Multivariate
p value

5-year OS
rate

Univariate
p value

_

81.5%
75.2%

0.47

_

89.8%
65.3%

0.66

_

78.1%
78.2%

0.43

_

_

-

75%
89.2%
65.9%

81.1%
81.7%
63.1%

0.063

Multivariate
p value

_

_

_

_

_
0.473

82.2%
62.6%

0.215

82.2%
74.1%

0.531

83.5%
70.5%

0.945

77,9%
86,9%
0%

0.184

76.8%
82.3%

0.31

0.451

93.6%
67.7%

0.022

0.018

0.019

0.068

67.1%
81.2%

0.002

0.004

0.004

0.009

82%
67.1%

0.15

0.019

0.177

84.3%
69.8%

0.15

_

_

_

-

_

_

_

_

_

_

DFS: Disease free survival, OS: Overall survival, pT: Primary tumor, pN: Regional lymp nodes, PVI: Perivascular invasion, PNI: Perineural invasion,
ADC: Adenocarcinoma, LI: Lymphatic invasion, TLN: Total lymp nodes, O/P: Obstruction/perforation, CEA: Carcinoembrionic antigen
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Discussion
Colon cancer is one of the most common malignancies
worldwide. Many factors are known to affect survival rates.
In this study, according to the survival analysis in patients
with stage II and stage III colon cancers, high preoperative
CEA level, obstruction or perforation at admission, presence
of LI and inadequate number of lymph nodes removed were
associated with poor prognosis. While the independent poor
prognostic factor for the DFS was obstruction or perforation
at admission, they were the inadequate number of lymph
nodes removed and the presence of LI for the OS.
Studies have shown a relationship between high CEA level
and poor survival. However, some studies do not support this
result.6,9 Mixed results were detected in the present study.
The high preoperative CEA level was found to be associated
with a significant decrease in DFS in the univariate analysis,
but it was not true for OS.
Data on the prognosis of colorectal cancers presenting
with obstruction are conflicting.10,11,12,13,14 Niedzwiecki et
al.10 demonstrated that presentation with obstruction or
perforation had no prognostic effect on survival rates of
colon cancers. Similarly, Liu et al.11 stated that obstruction
did not have any contribution on prognosis in their
study of obstructive colon malignancies. However, in
the multivariate analysis of the study conducted by the
Gastrointestinal Tumor Study Group, obstruction was found
to be an important prognostic indicator independent of the
Dukes stage.15,16 According to the records of Massachusetts
Hospital, the 5-year survival rate was lower (31%) for the
obstruction or perforation group undergoing curative
surgery in comparison with the control group (59%).15
In this study, the 5-year DFS rates were consistent with
literature, i.e. 54% vs 75.9% for those with obstruction
or perforation compared with those without obstruction
or perforation. This difference was also significant in the
multivariate analysis. However, the same relationship could
not be established for OS rates.
The effect of the presence of LI on prognosis is controversial
owing to the varying results reported in previous studies.17,18,19
Our data suggest that the presence of LI had a negative effect
on both DFS and OS rates in the univariate analysis, but this
effect persisted on OS alone in the multivariate analysis.
Despite differing views on the number of lymph nodes
that should be removed for adequate and reliable staging,
the guidelines state that at least 12 lymph nodes should be
removed for histologically accurate evaluation of the lymph
nodes.20,21 A study stated that the number of removed lymph
nodes affects the prognosis regardless of the stage.22 In this
study, ≥12 lymph nodes removed was a good prognostic

factor. Both DFS and OS were significantly longer in patients
with ≥12 total lymph nodes removed based on the univariate
analysis.
In the multivariate analysis, the total number of lymph
nodes removed was determined as an independent
prognostic factor for OS, but it was not significant for DFS.
The Intergroup (INT-0089) trial evaluated 2,768 patients
with lymph node-positive and 648 patients with lymph
node-negative colon cancer and concluded that increased
number of total lymph nodes removed was associated with
prolonged survival.23 Inadequate lymph node dissection
adversely affected DFS and OS rates in patients with lymph
node-positive cancer, whereas it did not significantly
contribute to survival in patients with lymph node-negative
cancer. The depth of tumour invasion (T) and regional or
distant lymph node metastasis of the tumour (N) in the
TNM stage are considered the most important prognostic
factors.24 According to the 119,363 disease data analysis of
the Surveillance, Epidemiology and End Results Programme
(SEER) between 1991 and 2000, 5-year survival rates in
the node-negative group were 93.2%, 84.7% and 72.2% for
patients with T1-2, T3 and T4, respectively. Survival rates
were 83.4% for T1-2 and 64.1% for T3-4 in patients with
lymph node-positive cancer involving 1-3 lymph nodes.
The 5-year survival rates of patients with ≥4 lymph nodes
dropped to 44.3% independent of T.25,26 Unexpectedly,
survival rates of patients with T2 stage were found to be
worse than that of patients with T3 stage in this study. The
possible reason was that all patients with T2 stage had nodepositive (N1) cancer, whereas patients with T3 stage showed
heterogeneity as having node-negative and positive cancer.
This suggests that nodal metastasis is the most important
factor in prognosis, as shown in SEER. When patients were
examined according to lymph node involvement, the 5-year
DFS and OS rates were the highest in patients with nodenegative cancer while decreased in patients with lymph
node-positive cancer. However, these results were not
significant.
The contribution of factors such as gender, age, diabetes,
obesity and tumour location to prognosis could not be
shown in this study, which was consistent with the results
of previous studies.15,27,28,29
Histopathology and grade of the tumour, PVI, surgical
margin positivity and presence of PNI whose prognostic
significance varies according to level of evidence30,31,32 were
not related with survival in this study. This result, which
contradicts with the literature, may be related to the fact that
pathologic factors were examined by different pathologists,
which may vary over a long period such as 1999-2010.
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Study Limitations
The main limitations of the study were its retrospective
and single-centre design. Another limitation is the lack of
a balanced distribution between the groups when patients
were grouped according to the presence of prognostic
factors.

Conclusion
In this study, the presence of obstruction or perforation
at admission, inadequate number of total lymph nodes
removed and the presence of LI were associated with poor
prognosis for patients with locally advanced colon cancer.
We believe that multicentre and prospective studies are
required for more conclusive and reliable results.
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