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Abstract

Introduction. The aim of this study was to evaluate the impact of the interval
between surgery and adjuvant treatments regarding the overall survival and
recurrence-free survival in patients from a developing country. For stages Il and II1
rectal cancer, international guidelines recommend neoadjuvant chemoradiotherapy
(CRT) regardless of the tumor location. In the developing countries there is a shortage
of radiotherapy centers, specialists, which lead to long waiting lists for radiotherapy.
These problems might lead to protocol deviations.

Methods. We conducted a retrospective study on 161 patients with rectal cancer
treated with surgery, postoperative CRT and with or without chemotherapy for a total
of 6 months, at The Oncology Institute Cluj-Napoca between 2006- 2010. All patients
had 5 years of follow-up.

Results. A total of 161 patients were enrolled in this study. The majority of
patients were locally advanced stages (89.44%). The well known prognostic factors,
such as TNM stage, performance status, CEA serum level, perineural, vascular and
lymphatic invasion, and node capsular effraction had a statistically significant influence
on overall survival. In 21.12% of patients the first adjuvant treatment was started in the
first 4 weeks after surgery. Only 13.04% of patients started the concomitant CRT within
the limit of 6 weeks after surgery. Concerning the time between surgery and CRT, we
did not observe a statistically significantly difference in OS if the radiotherapy started
after the first 6 weeks (p=0.701). The OS rate for locally advanced rectal cancer
patients was 69.44%.
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Conclusions. In rectal cancer, the importance of the first therapeutic act is
crucial. Following international guidelines provides a survival advantage and a better
quality of life. In case of adjuvant treatment, it is recommended to start this treatment
as soon as the local infrastructure allows it.
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Introduction

Colorectal cancer is the second cause of cancer
death in both genders in Europe, being the third most
common cancer in men, and the second in women [1].
Rectal cancer represents almost one-third of the colorectal
cancer diagnosed each year [2]. Incidence of rectal cancer
has a close correlation with the western lifestyle and
dietary factors. The prognosis of colorectal cancer was
improved due to multidisciplinary approach [3,4] and
to early detection by screening programs. The role of a
multidisciplinary team (MDT) in rectal cancer treatment is
best shown in locally advanced rectal cancer (LARC). For
the stages II and III rectal cancer the current standard of
care is neoadjuvant chemoradiotherapy (CRT) followed by
total mesorectal excision (TME), with or without adjuvant
chemotherapy [3,5-7]. This approach is worldwide
accepted for the mid and lower rectal tumors. For the upper
rectal cancer, due to its peritoneal coverage, the American
Society of Colon and Rectal Surgeons recommends either
preoperative or postoperative CRT [8]. However, the
overall rates of acute and long-term toxicities are lower
with the preoperative approach [5], and this is one reason
why the National Comprehensive Cancer Network (NCCN)
guidelines recommend neoadjuvant CRT regardless of the
tumor location [9]. Although these guidelines are accepted
in European countries the clinical approach depends on
local infrastructure. The developing countries have a
shortage of radiotherapy centers, specialists, and a long
waiting list for radiotherapy. These problems might lead to
protocol deviations.

Therefore, the aim of this study was to evaluate
overall survival and prognostic factors, including the
interval between surgery and adjuvant treatment in
rectal cancer patients treated with surgery followed by
chemoradiotherapy, in a developing country.

Patients and methods

Patient selection

After the approval of the institution’s research ethics
board, we conducted a retrospective study of 161 patients
with rectal cancer treated with surgery, postoperative
CRT and with or without chemotherapy for a total of 6
months, at The Oncology Institute Prof. Dr. Ton Chiricuta,

Cluj-Napoca from January, 2006 to December, 2010. All
patients were newly diagnosed with rectal adenocarcinoma
based on pathological examination and underwent surgical
treatment as the first therapeutic act. Patients considered
eligible had to be above the age of 18 years, with a
tumor located between 0 and 15 cm from the anal verge,
without extra-pelvic disease. Other inclusion criteria
were an Eastern Cooperative Oncology Group (ECOG)
performance status score of 0 to 1, with adequate complete
blood count, good hepatic and renal function tests, and
with carcinoembryonic antigen (CEA) measurement. The
tumor stage was established using the 7th edition of the
American Joint Committee on Cancer (AJCC) staging
system. Involved resection margins were defined as tumor
cell involvement within 2 mm of the circumferential
resection margin and within 5 mm of the distal resection
margin. Patients who had metastasic disease, who had been
treated with cytotoxic drugs for other tumors, or who had
interfering medical problems, were excluded. Also, patients
who did not receive regular follow-up after completion of
treatment were excluded from this study.

Surgery

Total mesorectal excision was performed as the
first therapeutic act. Either an anterior resection of rectum
(a sphincter-preserving surgery) or an abdominoperineal
resection were performed, according to patients’
characteristics and tumor location.

Adjuvant chemoradiotherapy

Radiotherapy consisted either in 45 Gy in 25
fractions with a 1.8 Gy/fraction or in 50 Gy in 25
fractions with a 2 Gy/fraction. Concomitant chemotherapy
with fluoropyrimidines from the first to the last day of
radiotherapy was used as radiosensitizer: protracted
infusional 5-FU (225 mg/m2/day) or capecitabine (1650
mg/m?2/day orally).

Adjuvant chemotherapy

Do to a delay of chemoradiotherapy, some patients
started with adjuvant chemotherapy FOLFOX-4 (oxaliplatin
85 mg/m2 on day 1 followed by 5-FU-LV every 2 weeks)
or XELOX (oxaliplatin 130 mg/m2 on day 1 followed by
capecitabine 1000 mg/m2 by mouth 2 times a day for days
1-14 every 3 weeks). Subsequently patients received the
previously described radiosensitizing fluoropyrimidine-
based chemotherapy concomitant with radiation.
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Outcomes

The primary end point was overall survival (OS)
defined as the time from the date of diagnosis to the date
of death from any cause, and recurrence-free survival
(RFS), defined as the time from the date of diagnosis of
rectal cancer to the detection of recurrent disease or death.
Data were censored on the date of the last contact or after
the completion of the 5-years follow-up. Time until the
first adjuvant treatment was measured from the date of
surgical resection of the tumor. A value less or equal than
4 weeks was considered normal. Time between surgery
and radiotherapy was measured from the date of surgical
resection to the date of chemoradiotherapy. A value less or
equal than 6 weeks was considered normal.

Statistical considerations

All analyses were carried out with the statistical
program R version 3.2.1. The Kaplan-Meier method was
used to estimate the rate of OS and RFS. Categorical
variables were analyzed by means of the Chi squared test
or Fisher’s exact test, and the t-test or Mann—Whitney U
test were used for continuous data. A log-rank test was
used in performance of univariate analysis for evaluation
of possible prognostic factors associated with OS and
RFS. Cox regression analyses were used to develop
univariable and multivariable models. Multivariable
models were adjusted for potentially confounding factors
including performance status, age, sex, tumor grade, and
T and N stages. Hazard ratios and confidence intervals
were obtained at 95% significance. A P value < 0.05 was
considered statistically significant.

Results

Between January, 2006 to December, 2010 a total
of 161 patients with rectal cancer underwent surgery for
curative intent, followed by CRT and were evaluable for
this study. With 56.52 %, there were more male patients
included. Regarding the performance status, there was a
small difference between the two categories, ECOG 1 being
more frequent (50.31%). More than half of the patients had
lower rectum tumors (54.66%). A preoperative high CEA
level was seen in only 14 patients (12.5%). Almost two thirds
of the patients had T3 primary tumor (65.66%) followed
by T2 (18.1%) and T4 with 14.91%. Nearly half of the
patients were nodal negative (46.58 %). The most frequent
nodal positive status encountered was N1 (29.81%). The
majority of patients had TNM stage I1I and II (53.42% and
36.02%) while TNM stage I was less frequent (10.56%).
Regarding the differentiation grade, more than half of the
tumors were moderately differentiated (56.62%). In 55.9%
of patients the lymph node sampling was done according
to the international guidelines. Lymphatic invasion was
seen in more than one third of cases (43.75%), followed
by perineural invasion (21.66%) and vascular invasion
(17.53%). Node capsular effraction was encountered in
9.94%. Patients were followed for 5 years. The recurrence

occurred in one third of patients, with 27.95% death cases.
Patient demographics and tumor characteristics are shown
in Table I.

Table I. Patient and tumor characteristics.

Value (%)
(n=161)
91/161 (56.52)

1: 81/161 (50.31)
0: 80/161 (49.69)

Variables

Gender (M vs. F)

ECOG

Anatomic location (lower rectum vs. middle/upper
rectum)

CEA > 5 ng/mL

88/161 (54.66)

14/112 (12.5)
:24/161 (14.91)

£ 105/161 (65.22)
:29/161 (18.01)

:3/161 (1.86)

- 38/161 (23.6)

£ 48/161 (29.81)

£ 75/161 (46.58)

1II: 86/161 (53.42)
II: 58/161 (36.02)
1. 17/161 (10.56)

3:38/157 (24.2)
2: 89/157 (56.69)
1:30/157 (19.11)

90/161 (55.9)
16/161 (9.94)
27/154 (17.53)
70/160 (43.75)
34/157 (21.66)
54/161 (33.54)

Primary tumor (T)

Regional lymph nodes (N)

O = N =N W N

TNM Stage

Histological grade

Lymph nodes sampling >12

Node capsular effraction

Vascular invasion

Lymphatic invasion

Perineural invasion

Recurrence

Local recurrence
Death

27/161 (16.77)
45/161 (27.95)

ECOG: Eastern Cooperative Oncology Group performance status; CEA:
carcinoembryonic antigen

Treatment characteristics

Almost half of the patients had an anterior resection
of rectum, a sphincter-preserving surgery (45.96%). Most
cases were with negative resection margin (85.71%). In
21.12% of patients the first adjuvant treatment was started
in the first 4 weeks after surgery and in more than half
of patients the first adjuvant treatment was CRT. Only
13.04% of patients started the concomitant CRT in the
limit of 6 weeks after surgery. The majority of patients
received concomitant CRT according to the protocol for
radiotherapy of 45 Gy in 25 fractions (73.91%). The most
frequent concurrent chemotherapy used was infusional
SFU (69.23%) followed by oral capecitabine (25.87%).
One chemotherapy line was used more frequently (81.99%)
but for some recurrent cases it went up to 5 lines (Table II).
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Table II. Treatment details.

Number (%)

Characteristic (n=161)

Surgery (anterior resection of rectum vs.

abdominoperineal resection ) 747161 (45.96)
Resection margin (RO vs. R1)
Type of first adjuvant treatment (CRT vs. CT)

Time until first adjuvant treatment <28 days

138/161 (85.71)
84/161 (52.17)
34/161 (21.12)
21/161 (13.04)
119/161 (73.91)

Time between surgery and RT <42 days
Adjuvant therapy (C RT 45Gy vs. CRT 50Gy)

5-FU/LV: 99/143 (69.23)
CAPECITABINE:
37/143 (25.87)
FOLFOX: 4/143 (2.8)
XELOX: 3/143 (2.1)

1: 132/161 (81.99)

2: 12/161 (7.45)
3:14/161 (8.7)

4: 1/161 (0.62)

5:2/161 (1.24)

Chemotherapy type

Chemotherapy line

CRT: chemoradiotherapy; RT: radiotherapy; 5-FU/LV: 5-fluorouracil with
leucovorin

According to the place of residence the patients
from rural places received adjuvant treatment sooner
than the urban ones (Table III). There was no statistically
significant difference between the TNM stages and the
timing of radiotherapy (Figure 1). There was no significant
difference for OS regarding the radiotherapy protocol used
(45 Gy vs. 50 Gy), p=0.325 [HR, 1.44 (95% CI1 0.69-2.99)].
There were small advantages in cases of radiotherapy of 50
Gy in 25 fractions (Figure 2).
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Figure 1. Time between surgery and radiotherapy according to the TNM
Stage.
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Figure 2. Overall survival rate by adjuvant radiotherapy schedule.

Table III. Time until first adjuvant treatment regarding patient’s place of
residence.

. . R U
Place of residence: (n=58) (1=99) p

Time until first adjuvant

reatment (days), median (IQR) 42.5(29.25 - 68.5) | 50 (34 - 67.5) [ 0.603

R-rural area; U-urban area

Prognostic factors for long-term survival

The 5-year overall survival rate of all patients was
72.05%. The OS rate for locally advanced rectal cancer
patients (stages II and III) was 69.44%. We analyzed several
factors that may affect OS, including CEA level, anatomic
location, TNM stage, performance status, pathologic
characteristics, surgical margin status, the interval between
surgery and first adjuvant treatment, and the interval between
surgery and radiation. For some of these we identified a
statistically significantly higher rate of survival. The OS
was better for patients with a performance status of 0 vs. 1
(p<0.001), when serum CEA level was normal (p=0.015),
and also in patients without vascular (p=0.027), lymphatic
(p=0.018) or perineural invasion (p<0.001). Likewise, the
univariate analysis identified a superior OS in patients with
stage II vs. stage III (p<0.001), with negative resection
margins (p=0.04) and in patients without capsular effraction
(p<0.001) or recurrence (p<0.001) (Table IV). The anatomic
location (p=0.843), a correct lymph node sampling (p=0.322),
histological grade (p=0.054) and the type of first adjuvant
treatment (p=0.878) were not associated in a significant
manner with long-term survival. Regarding the time until the
first adjuvant treatment, there was no statistically significant
difference in patients’ survival if the treatment started in the
first 4 weeks (p=0.508), but however the OS was a bit higher
for this group of patients [HR, 1.29 (95% CI 0.6 - 2.78)]
(Figure 3). Concerning the time between surgery and CRT,

Clujul Medical Vol.90, No.3, 2017: 279-285



Original Research

we did not observe a statistically significant difference in OS
if the radiotherapy started after the first 6 weeks (p=0.701)
[HR, 1.49 (95% CI 0.19 - 11.68)], 8 weeks (p=0.486) [HR,
1.24 (95% CI1 0.67 - 2.29)], 10 weeks (p=0.711) [HR, 1.12
(95% CI 0.62 - 2.01)] or 12 weeks (p=0.28) [HR, 1.43
(95% CI1 0.75 - 2.72)]. In univariate analysis for recurrence
free-survival according to the time until the first adjuvant
treatment, there was no statistically significant difference if
the treatment started in the first 4 weeks (p=0.81) [HR, 1.08
(95% C10.57 - 2.06)] (Figure 4). Likewise, in the case of the
time between surgery and CRT, no statistically significant
difference in RFS was observed if the radiotherapy started
after the first 6 weeks (p=0.48) [HR, 1.31 (95% CI 0.62 -
2.78)], 8 weeks (p=0.425) [HR, 1.37 (95% CI 0.63 - 3.01)],
10 weeks (p=0.739) [HR, 1.14 (95% CI1 0.53 - 2.43)] or 12
weeks (p=0.4) [HR, 1.43 (95% CI1 0.62 - 3.26)].
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Figure 3. Overall survival rate by interval between surgery and first

adjuvant treatment.
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Figure 4. Recurrence free survival curves according to interval between
surgery and first adjuvant treatment.

Discussion

The purpose of this retrospective study was to evaluate
long-term survival and prognostic factors, including the
interval between surgery and radiation in rectal cancer patients
treated with TME and postoperative chemoradiotherapy with
or without adjuvant chemotherapy. The 5-year overall survival
rate of 72.05% for all stages and 69.44% for stages II and III,
was similar or better compared to those reported in other studies
[10-12]. We were very satisfied with such a great survival
rate of the cases studied, taking into account that for locally
advanced rectal cancer stages NCCN guidelines recommend
a different protocol from the one used in this study. These
cases should have the benefit of neoadjuvant CRT, followed
by surgery with or without adjuvant chemotherapy [3,9].

In our study lymphatic and perineural invasions were
more frequent than venous invasion, most probably due to
the fact that we included only locally advanced cases, and
excluded those with distant metastasis. This might be an
explanation also for the fact that we encountered only a small
number of high CEA cases (12.5%). Even so, a statistically
significant difference was highlighted regarding the survival
of patients with normal CEA level versus those with high
level and for those without vascular, lymphatic or perineural
invasion (Table IV).

In our institution, we have a high number of patients
who need radiotherapy, but a low number of radiotherapy
machines, this being the reason why the time between surgery
and radiotherapy might be longer than required. The most
adequate interval between surgery and radiotherapy is not
standardized and can vary in different institutions, but it is well
known that a shorter interval has more survival advantages
[10]. In this study only 13.04% of patients have started CRT
in the first 6 weeks after surgery and in only 52.17% of cases
CRT was the first adjuvant treatment. Because of the long
time between surgery and CRT almost half of the patients
started adjuvant 5-FU- based chemotherapy while pending for
chemoradiotherapy, but only 21.12% started treatment in the
first 4 weeks after surgery (Table II). It is well known that
the patients with more advanced TNM stages, benefit more
from radiotherapy [12]. But the data of this study outlines
the incapacity of doctors to institute radiotherapy sooner,
and the necessity to respect scheduled visits regardless
of the TNM stage (Figure 1). Despite the limits related to
infrastructure, good access to medical services of patients
is still accomplishable as demonstrated by the fact that we
did not identify a statistically significant difference between
patients from the rural or urban area. Moreover the patients
from rural areas had a shorter interval between surgery and
adjuvant treatment than those from the urban area (Table III).

Univariate analysis showed that in this study the well
known prognostic factors, such as TNM stage, performance
status, CEA serum level, resection margins, perineural,
vascular and lymphatic invasion, node capsular effraction and
recurrences [13-17] have statistically significantly influenced
overall survival (Table IV).
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Table IV. Univariate analysis for OS predictors.

Overall survival P-value | Hazard ratio (95 % CI)

ECOG (1 vs. 0) p<0.001 | HR=4.24 (95% CI 2.1 - 8.57)
CEA>5 ng/mL p=0.015 | HR=1.02 (95% CI 1.003 — 1.04)
Vascular invasion p=0.027 | HR=2.14 (95% CI 1.07 - 4.25)
Lymphatic invasion p=0.018 | HR=2 (95% CI 1.11 - 3.62)
Perineural invasion p<0.001 | HR=3.52 (95% CI 1.93 - 6.42)
Node capsular effraction p<0.001 | HR=3.38 (95% CI 1.67 - 6.86)
TNM stage (III vs. II) p<0.001 | HR=3.62 (95% CI 1.68 - 7.79)
Distant recurrence p<0.001 | HR=18.05 (95% CI 8.83 - 36.91)
Local recurrence p<0.001 | HR=4.28 (95% CI12.35-7.8)
Resection margin (R1 vs. RO) | p=0.04 | HR=2.03 (95% CI 1.01 - 4.11)

284

ECOG: Eastern Cooperative Oncology Group performance status; CEA:
carcinoembryonic antigen

Most probably due to a small number of cases, this
study has not been able to establish a significant correlation
between survival rates and the anatomic location,
histological grade, the type of first adjuvant treatment
and a correct lymph node sampling. In retrospective
studies published by Genovesi D et al. [18], which was
conducted on 1,338 patients, as well as the one conducted
by Bagatzounis et al [19] these factors have been described
to have important impact on survival rates. However, even
though univariate analysis has not identified an association
between a correct lymph node sampling and survival, a
percent of 55.9% of correct lymphadenectomies could
be improved [4]. Because only on the basis of a correct
lymph node sampling can we calculate the N stage and the
lymph node ratio (LNR), which are well known prognostic
factors for rectal cancer [20-23]. In order to improve the
percentage of lymph nodes identified, a tight collaboration
between the surgeon and the pathologist must exist. It is
very important to have in the MDT experts in identifying
perirectal lymph nodes. Almost three quarters of patients
followed the radiotherapy protocol of 45 Gy/25 fractions
(73.91%). Although there was no statistically significant
difference (p=0.325), the univariate analysis outlined an
advantage regarding survival in cases where the protocol of
50 Gy/25 fractions was used (Figure 2). For both protocols
concurrent 5 FU-based chemotherapy was administered,
and in some cases with distant recurrence even 5 lines of
chemotherapy were necessary (Table II).

Moreover, univariate analysis has not identified
significant differences regarding survival of patients
depending neither on the interval between surgery and the
onset of adjuvant treatment (Figure 3), nor on the interval
between surgery and CRT. However, these factors have
been described in several studies as having an important
role in the survival of rectal cancer patients [10,11,24,25].
The same results were obtained regarding RFS according
to the time between surgery and adjuvant treatment and
the time between surgery and radiotherapy, without any
statistical significance. Even so, a small advantage for OS
was observed in cases in which the time to the onset of
adjuvant therapy was smaller (Figure 3).

Even if in this study we haven’t identified
statistically significant differences between OS and RFS
related to the exact moment of initiation of the adjuvant
treatment, international studies have demonstrated that it is
very important to administer the adjuvant treatment as soon
as possible, according to local resources [26-28]. That is
why, in order to analyze all the resources that can be offered
to each patient, close collaboration of a multidisciplinary
team specialized in rectal cancer is of major importance.
In locally advanced rectal cancer patients, the importance
of the first therapeutic act is considerable. Radiotherapy
has proven its advantage in neoadjuvant treatment, and this
study emphasizes once again that using radiotherapy as an
adjuvant treatment does not negatively influence OS, but
it raises the risk of local relapses (16.77%) [5]. We did not
identify any advantage in survival in the cases in which
radiotherapy was started at 6 or at 12 weeks after surgery.

The major limitation of this study is the small
number of patients. Other limitations of this study included
its retrospective design and the variability of adjuvant
chemotherapy regimens.

Conclusion

The present survival rates for patients with rectal
cancer treated with surgery followed by chemoradiotherapy
are better or similar to those reported in previous studies.
Mostly, in rectal cancer, the importance of the first
therapeutic act is crucial. Following international guidelines
and including thorough therapeutic sequences provides a
survival advantage and a better quality of life. The interval
between neoadjuvant chemoradiotherapy and surgery
or the interval between surgery and adjuvant treatments
(chemoradiotherapy/chemotherapy) should be respected.
In case of adjuvant treatment, it is recommended to start
this treatment as soon as the local infrastructure allows it.
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