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Factors influencing outcome of surgery for stage I rectal cancer
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Stage I rectal cancer (T{NoM,, ToNoM,) carries excellent prognosis with up to 90% of long term survival rates and
complete cure can be expected with curative surgery. However 10 to 15% of these patients show local recurrence and
mortality seen in five years. The aim of this study is to analyze the prognostic factors that influence the overall and disease
free survival in patients with stage I rectal cancer. Eighty-five patients with stage I (T;NoM,, ToNoMy) rectal cancer that had
potentially curative surgery were entered into the study. The patients were evaluated according to age, sex, preoperative
carcinoembryonic antigen (CEA) level, type of surgical procedure, tumor distance from anal verge, tumor size, depth of
invasion, histological differentiation, presence of tumor ulceration, peritumoral vascular invasion, peritumoral lymphatic
invasion and peritumoral perineural invasion. Five year overall and disease free survival rates for the patients were 88%
and 74%, respectively. Multivariate analysis showed that independent predictors of recurrence were differentiation and
peritumoral vascular invasion, and independent predictor of overall survival was only differentiation. Stage I rectal cancer
patients with poor differentiation and peritumoral vascular invasion are at high risk for recurrence and should be evaluated

for adjuvant therapies.
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Local or systemic recurrence of rectal cancer continues to
be a common clinical problem despite potentially curative
surgery. Especially patients, who have rectal cancer with
transmural invasion or lymph node involvement (stage 11
and III) are at high risk for recurrence [5, 9, 12]. In order to
improve surgical results, adjuvant chemotherapy plus
radiotherapy has become the standard treatment of stage
IT or III rectal cancer [9, 11].

On the other hand patients with stage I rectal cancer
(T1NoMy, ToNoMy) carry excellent prognosis with up to
90% of long term survival rates and complete cure can be
expected with curative surgery. However, 10 to 15% of
these patients show local recurrence and mortality seen in
five years [1, 9, 11, 17]. Identifying this group of patients at
risk for failure after radical resection may provide a guide-
line for postoperative adjuvant treatment.

In this study we analyzed prognostic factors that influ-
ence the overall and disease free survival in patients with
stage I rectal cancer.

Patients and methods

Patients. Medical records of 1113 patients with primary
adenocarcinoma of the rectum who had been admitted to
Ankara Oncology Hospital between January 1990 to De-
cember 2000 were reviewed. Among these 85 patients with
stage I (T{NoM,, ToNoMy) rectal cancer that had potentially
curative surgery were entered into the study. All patients
underwent routine preoperative evaluation including his-
tory and physical examination, routine laboratory evalua-
tion, chest radiography and abdominal ultrasonography.
None of the patients received preoperative or postoperative
radiation therapy and/or chemotherapy. The patients were
evaluated according to age, sex, preoperative carcinoem-
bryonic antigen (CEA) level, type of surgical procedure,
tumor distance from anal verge, tumor size, depth of inva-
sion, histological differentiation, presence of tumor ulcera-
tion, peritumoral vascular invasion, peritumoral lymphatic
invasion and peritumoral perineural invasion.
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Statistical analysis. Statistical analysis was performed
using SPSS 9.05 for Windows statistical software (SPSS
Inc, Chicago, IL, USA). Survival times and curves were
established according to the KAPLAN-MEIER method [6]
and compared by means of log-rank test. Overall survival
was estimated from the date of diagnostic biopsy to tumor
related death as the endpoint by the end of follow-up, dis-
ease free survival was computed from the date of diagnostic
biopsy to the first event of relapse (local, distant or both).
The chi-square test and log-rank test were performed for
univariate statistical analysis of each prognostic factor. In
the univariate test, estimates of hazards ratios, their 95%
confidence intervals (95% CI), and p values were calculated
using the chi-square test. Multivariate analysis and calcula-
tions of hazards ratios, their 95% CI, p values in this analysis
were carried out by the Cox’s proportional hazards regres-
sion model [3]. In the multivariate analysis, only factors that
proved to be significant in the univariate analysis were in-
vestigated. All p values were two-sided in tests and p values
<0.05 were considered significant. Survival rates were given
with their standard errors (+ SE).

Results

Forty-three of the patients were female and 42 were
male. The median age was 52 years (22-79 years) and the
median follow-up time was 48 months (12-100 months).
Surgical procedure was abdominoperineal resection in 55
patients and low anterior resection in 30 patients. Five year
overall and disease free survival rates for the patients were
88% and 74%, respectively (Figs. 1 and 2). During the fol-
low-up period 22 patients had recurrence. Of these 8 had
local recurrence, 12 had distant recurrence and 2 had both
local and systemic recurrences. Univariate analysis showed
that preoperative CEA level (OR: 2.3, 95% CI: 1.4-3.8,
p=0.003), tumor size (OR: 2.3, 95% CI: 1.4-3.6, p=0.002),
differentiation (OR: 6.0, 95% CI: 3.2-11.3, p<0.0001), peri-
tumoral vascular invasion (OR: 13.6, 95% CI: 5.2-35.6),
p<0.0001), peritumoral lymphatic invasion (OR: 6.5, 95%
CI: 3.1-13.8, p<0.0001) and peritumoral perineural invasion
(OR: 4.3, 95% CI: 1.3-13.8, p=0.02) were closely related
with recurrence (Tab. 1). Multivariate analysis identified
differentiation (OR: 5.6, 95% CI: 1.3-24.6, p=0.02) and
peritumoral vascular invasion (OR: 11.8, 95% CI: 2.7-
52.0, p<0.001) as independent predictors of recurrence.
The patients with well or moderately differentiated tumors
had 95% S-year disease free survival, whereas patients with
poor differentiated tumors had 41%. The rates for negative
and positive peritumoral vascular invasion were 100% and
27%, respectively.

For overall five year survival, univariate analysis showed
that tumor size (OR: 1.7, 95% CI: 1.1-2.9, p=0.05), differen-
tiation (OR: 5.8, 95% CI: 3.2-10.5, p<0.0001), peritumoral
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Figure 1. Disease free survival curves of the patients.
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Figure 2. Overall survival curves of the patients.

vascular invasion (OR: 7.4, 95% CI: 3.5-15.5), p<0.0001),
peritumoral lymphatic invasion (OR: 6.0, 95% CI: 3.0-12.0,
p<0.0001), peritumoral perineural invasion (OR: 3.2, 95%
CL: 1.1-10.0, p=0.05) and depth of invasion (OR: 1.2, 95%
CL: 1.1-1.5, p=0.05) were significant prognostic factors
(Tab. 2). Multivariate analysis of these prognostic factors re-
vealed that only differentiation (OR: 15.2, 95% CI: 1.9-120,
p=0.009) was independent predictor of overall survival. The
5-year overall survival rates for well/moderately and poor
differentiated tumors were 100% and 67%, respectively.
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Table 1. Univariate and multivariate analysis of the prognostic factors and
Disease Free Survival (DFS)

Table 2. Univariate and multivariate analysis of the prognostic factors and
Opverall Survival (OS)

Features n S-year Univariate ~ Multivariate Features n S-year Univariate ~ Multivariate
DFS+SE p value p value OS+SE p value p value

Sex Sex
Male 42 0.69+0.09 NS NS Male 42 0.89+0.06 NS NS
Female 43 0.79+0.08 Female 43 0.76 +0.07

Age Age
<50 34 0.79+0.08 NS NS <50 34 0.92+0.05 NS NS
>50 51 0.71+0.09 >50 51 0.84+0.07

Distance from anal verge Distance from anal verge
<Scm 55 0.71+0.08 NS NS <Scm 55 0.86+0.06 NS NS
>5cm 30 0.82+0.10 >5cm 30 0.92+0.06

Preoperative CEA level Preoperative CEA level
>5ng/dl 29 0.88+0.09 0.003 NS <Sng/dl 29 0.96+0.04 NS NS
>5ng/dl 34 0.42+0.12 >5ng/dl 34 0.72+0.11
Undetermined 22 Undetermined 22

Type of surgery Type of surgery
APR 55 0.71£0.08 NS NS APR 55 0.86+0.06 NS NS
LAR 30 0.824+0.10 LAR 30 0.92+0.06

Tumor size Tumor size
<Scm 51 0.84+0.08 0.002 NS <Scm 51 0.92+0.05 0.05 NS
>5cm 34 0.62+0.10 >5cm 34 0.82+0.08

Depth of invasion Depth of invasion
T1 18 1.0 NS NS T1 18 1.0 0.05 NS
T2 67 0.66+0.08 T2 67 0.834+0.06

Ulceration Ulceration
Negative 19 0.68+0.14 NS NS Negative 19 1.0 NS NS
Positive 66 0.76 +0.07 Positive 66 0.85+0.05

Differentiation Differentiation
Well/moderate 57 0.95+0.04 0.0001 0.002 Well/moderate 57 1.0 0.0001 0.009
Poor 28 0.41+0.11 Poor 28 0.67+0.10

Peritumoral vascular invasion Peritumoral vascular invasion
Negative 62 1.0 0.0001 0.001 Negative 62 0.984+0.02 0.0001 NS
Positive 23 0.27+0.10 Positive 23 0.67+0.11

Peritumoral lymphatic invasion Peritumoral lymphatic invasion
Negative 60 0.87+0.06 0.0001 NS Negative 60 0.95+0.03 0.0001 NS
Positive 25 0.51+0.12 Positive 25 0.73+0.11

Peritumoral neural invasion Peritumoral neural invasion
Negative 75 0.76 +0.06 0.02 NS Negative 75 0.90+0.05 0.05 NS
Positive 10 0.54+0.20 Positive 10 0.71+0.17

Discussion patients, 22 patients had local or systemic recurrences with

Approximately 10% of all patients with rectal cancer
have stage I tumors [7, 17] and although 80 to 90% will be
cured by radical surgery, 10-25% go on to develop recur-
rent disease [1, 8, 17].

In the presented study, among 85 stage I rectal cancer

S5-year disease free survival rate of 74% and 5-year overall
survival rate of 88% . These were similar with the literature.

We found that patients with peritumoral vascular inva-
sion had increased incidence of recurrence rate. In 1940
Dukes was the first to report the clinical significance of
peritumoral vascular invasion. Since than, a lot of studies
investigated the prognostic significance of vascular invasion
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[4, 10,15, 16]. DIONNE in an analysis of 1376 rectal carcino-
mas, observed that microscopic venous invasion was asso-
ciated with 47% incidence of blood-born metastasis, in
comparison with a 27% incidence in the absence of venous
invasion [4]. SUNDERLAND was the first to correlate vascu-
lar invasion with poorer long term survival [15]. Later TAL-
BOT et al [16] has shown that venous invasion results in
a lower survival rate independent of lymph node status or
Dukes’ stage. Survival was worse with a greater degree of
lymph node involvement in the presence of blood vessel
invasion. RICH et al [13] showed that all patients with blood
vessel invasion, regardless of nodal status had higher chance
of local failure. In a series of 64 patients with stage I rectal
cancer treated by abdominoperineal resection, WILLET et al
[17] reported that 6-year actuarial disease free survival, lo-
cal control and freedom from distant metastases rates for
seven patients with vascular/lymph vessel involvement were
48%, 56% and 86%, respectively. In contrast, these rates
were 89%, 91% and 90%, respectively, for 57 patients with-
out this feature [17]. In another study of stage I rectal cancer
BLUMBERG et al [1] stated that blood vessel invasion was
independent predictor of recurrence and tumor related
mortality.

In the presented study, patients with poorly differen-
tiated tumors had higher rates of recurrence and poor sur-
vival. The influence of differentiation on survival has been
shown to be associated with poor prognosis in several re-
ports and Dukes originally referred to it as “the pace of
growth® of the tumor when the relationship between stage
and grade was estaplished [16]. In a study, BRODSKY et al [2]
investigated the correlation of differentiation with lymph
node metastases. They reported a high risk of lymph node
metastases (50% ) for poorly differentiated T;/T, lesions. In
the studies of GRIFFIN et al [5], McCDERMOTT et al [9] and
RICH et al [13], differentiation was found to be an indepen-
dent predictor of disease free survival. In a recent study,
BLUMBERG et al [1] reported that poorly differentiated
stage I rectal cancers have a worse prognosis.

According to the National Cancer Institute Consensus
Conference in 1990, the use of adjuvant chemotherapy com-
bined with radiation is the standard treatment for patients
with stage IT and III rectal cancer [11]. Because of the suc-
cess achieved by resection alone, adjuvant radiation ther-
apy and chemotherapy have not been routinely advised for
stage [ disease [17]. There are very few studies regarding the
identification of patients with stage I disease that should be
considered for adjuvant therapy [1, 17]. This presented
study showed that patients with poor differentiated tumors
had 41% and the patients with positive peritumoral vascular
invasion had 27% disease free S-year survival rates. These
rates are almost similar with stage II or even Stage III pa-
tient groups of several studies [14]. Itis obvious that patients
with these features have high risk of recurrence and tumor
related mortality even in early stage. The use of adjuvant

chemotherapy and/or radiotherapy might be considered for
selected stage I patients. Further prospective randomized
and multi-institutional trials are necessary to clarify the use
of adjuvant therapies.
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