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Introduction

Colorectal  cancer is  a common and fatal  disease. 
Approximately 148,810 new cases are detected each year. In 
the USA, and 108,070 of those have colon cancer and the 
others have rectal cancer (1). In terms of frequency it is the 
third disease in both females and males and it is the third 
leading cause of death. Colorectal cancers constitute 10% 
of all cancer cases and it is responsible for 10% of all cancer 
related deaths (2). Main treatment option for colorectal 
cancer is the surgery. Adjuvant chemotherapy (CT) is 
recommended for patients with stage II disease keeping 
certain risk factors and for all stage III patients. Some of the 
patients with stage IV disease are treated following patient-
based evaluations (2-4).

Surgery is the main treatment option in rectal cancer. 
Afterwards, adjuvant treatment methods were investigated 

to increase the efficacy, and the initial researches were 
focused on adjuvant radiotherapy (RT), which demonstrated 
to decrease the recurrence rates (5). The following studies 
has shown that adjuvant chemoradiotherapy (CRT) is 
more efficient compared to adjuvant RT and this approach 
decreased both local recurrences (6) and cancer related 
deaths (7,8). The ongoing studies revealed that neoadjuvant 
RT had better control on local recurrences compared with 
adjuvant RT (9), and the neoadjuvant CRT is superior to 
neoadjuvant RT in prevention of local recurrences and 
upward trend in survival, therefore neoadjuvant CRT 
was considered as the most appropriate approach (10-13).  
CT, another treatment option in rectal cancer, was also 
showed to be effective and it significantly increased the 
survival (5,14-16). Thus, the multimodal approach in 
which the surgery, neoadjuvant CRT and adjuvant CT are 
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administered in combination generated the most optimal 
approach in the treatment of locally advanced stage rectal 
cancer (17,18). Particularly, the neoadjuvant administration 
of CRT provided benefits in terms of sphincter prevention 
and quality of life (11-13,18-20). Also, patients with locally 
advanced stage rectal cancer are treated by this approach in 
our department. 

In the literature, it has been agreed that surgery is the 
main treatment method for rectal cancer. However, surgery 
cannot be administered in some patients due to various 
reasons. Treatment with CRT and CT, which are the 
significant components of multimodal treatment, might be 
discussed for such patients. The data of the patients who 
could not undergo surgery due to any reason and who were 
followed up after receiving only CRT or CT following 
CRT, have not been completely presented yet. We have 
planned this study to evaluate the characteristics of the 
patients who had been diagnosed with locally advanced 
stage non-metastatic rectal cancer in their initial evaluations 
and who had not undergone surgery due to any reason but 
only received CRT or CT following CRT.

Materials and methods

Patients with locally advanced stage non-metastatic rectal 
cancer, who were treated and followed-up in Dokuz Eylul 
University, Medical Faculty, Department of Internal 
Diseases, Division of Medical Oncology between January 
1999 and August 2009 were evaluated. Patients’ files 
were retrospectively reviewed and data were recorded. 
Characteristics of patients, who were not operated due to 
any reason and treated with CRT alone or CT following 
CRT, were assessed. 

Patients with stage II and III rectal cancer, according 
to American Joint Committee on Cancer’s (AJCC) Cancer 
Staging 6th edition 2002 TNM staging system (21) were 
included in the study. Accordingly, T3-4N0/N+ was 
considered locally advanced and, T3-4N0 was considered of 
stage II, as N+ was stage III.

Preoperative evaluations were performed by thoracic, 
lower, and upper abdominal computerized tomography (CT), 
lower abdominal (pelvic) magnetic resonance imaging (MRI), 
and endorectal ultrasound (US) studies in all patients. 
Absence of distant metastasis was confirmed by thoracic, 
upper, and lower abdominal CT and/or positron emission 
tomography-computerized tomography (PET-CT). 

The patients receiving CRT were administered RT 
in 1.8 Gy/fraction/day dosage for 25 fractions, a total of  
45 Gy and in addition they were given 5-fluorourasil (5-FU)  
225 mg/m²/day as continuous infusion. The dosage of 
oxaliplatin was 50 mg/m2/day in cases who received 

oxaliptalin in addition to RT and 5-FU in CRT protocol. 
Capecitabine was  administered with a  dosage of  
1,000 mg/m2 every day in cases who received capecitabine 
instead of 5-FU in CRT protocol. Following CRT, 
capecitabine was administered as monotherapy with a 
dosage of 2,500 mg/m²/d for 14 days followed by a 7 day 
rest. Following CRT, CT was administered in a modified 
FOLFOX6 regimen was given once in 14 days, including 
folinic acid 400 mg/m² + 5-FU 400 mg/m² bolus + 5-FU 
2,400 mg/m² 46 hours of infusion + oxaliplatin 85 mg/m².

Time from diagnosis to progression was defined as 
progression free survival (PFS) and time from diagnosis to 
death was defined as overall survival (OS).

The statistical analyses of the data were performed by 
Statistical Package for Social Sciences for Windows (SPSS) 
Version 15.0 software; and Kaplan-Meier Method was used 
for PFS and OS analyses.

Results

The retrospective analyses of 263 patients with rectal cancer 
were performed. 86 patients (32.6%) with stage II and  
177 patients (67.4%) with stage III rectal cancer had a 
median age of 59 [18-85] years. The patient characteristics 
are presented in Table 1. 

Among those, 14 patients (5.3%) were determined who 
could not undergo surgery due to any reason, but received 
CRT or CT following CRT. 4 of them were women (28.6%) 
and 10 were men (71.4%) and the median age was 72  
[42-87] years. All of these 14 patients had CRT, and 
additional CT was received by 2 (14.3%) patients. In the 
CRT protocol, 12 of 14 patients received continuous 
infusion 5-FU, one patients received oxaliplatin in addition 
to 5-FU and RT and, one patients received capecitabine 
instead of 5-FU. In CT protocol, one patient received  
12 courses of modified FOLFOX6 and one patient received 
7 courses of capecitabine. This 14 patients characteristics 
are presented in Table 2. 

Most of the patients were elders and 11 (78.6%) were 60 
and older and 7 (50.0%) of these eleven patient were 70 or 
older. The baseline examinations revelaed that 8 patients 
(57.1%) had stage II and 6 patients (42.9%) had stage III 
disease. 3 of these patients were inappropriate for surgery 
due to advanced age and health status, and the other  
11 patients did not want to undergo surgery on their own 
account. The main reason for their refusal of the surgery 
was their advanced age.

3 patients had no comorbid diseases, but 8 patients 
(57.1%) had hypertension, 5 (35.7%) had coronary artery 
disease, 4 (28.6%) had diabetes mellitus, 3 (21.4%) had 
chronic obstructive lung disease, 1 (7.1%) had chronic renal 
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disease, 1 (7.1%) had history of cerebrovascular disease and 
1 (7.1%) had history of peripheral vascular disease. 

The evaluation of rectal tumor localizations of the 
patients demonstrated that localization in the lower 
rectum was more frequent. The histopathologic diagnosis 
was adenocarcinoma in all of the patients. Following the 
histopathologic diagnosis, the carcinoembriogenic antigen 
(CEA) levels were normal in 12 patients (85.7%) and 
greater than 5 ng/mL in 2 patients (14.3%).

Recurrence was determined in 3 (21.4%) patients. All 
three patients was stage II. 2 of them had local recurrence 
and 1 had peritoneal carcinomatous recurrence. There 
was no recurrence detected in any patients receiving CT 

following CRT. Patients with local recurrence accepted 
surgery after diagnosis of the recurrence and they 
underwent operation. 6 patients (42.9%) died. Five patients 

Table 1 General characteristics of all patients with locally  
advanced stage rectal cancer 

Characteristics  n (%)

Gender

Female 115 (43.7)

Male 148 (56.3)

Age 

<60 142 (53.9)

≥60 121 (46.1)

Localization in rectum 

Upper  81 (30.7)

Intermediate  80 (30.4)

Lower  102 (38.9)

Hystopathology

Adenocarcinoma  220 (83.6)

Other subtypes  43 (16.4)

Grade

Good and moderate  203 (77.1)

Poor  46 (17.5)

Unknown  14 (5.4)

Baseline clinical stage

Clinical stage II  86 (32.7)

Clinical stage III  177 (67.3)

Baseline clinical TNM

cT1-2N+M0  7 (2.6)

cT3N0M0  49 (18.6)

cT3N+M0  83 (31.5)

cT4N0M0  37 (14.1)

cT4N+M0  87 (33.2)

Level of carcinoembriogenic antigen at time of diagnosis

≥5 ng/mL  72 (27.4)

<5 ng/mL  191 (72.6)

Patients died  66 (24.4)

Table 2 Patients with locally advanced stage rectal cancer who 
did not undergo surgery but received CRT or CT following 
CRT 

Characteristics n (%)

Gender

Female 4 (28.6)

Male 10 (71.4)

Age

<60 3 (21.4)

≥60 11 (78.6)

Patients with comorbid disease history 11 (78.6)

Rectal localization of the tumor

Upper 1 (7.1)

Intermediate 3 (21.4)

Lower 10 (71.4)

Hystopathologic diagnosis

Adenocarcinoma 14 (100.0)

Grade

Good and moderate 11 (78.6)

Poor 3 (21.4)

Baseline clinical stage

Clinical stage II 8 (57.1)

Clinical stage III 6 (42.9)

Baseline clinical TNM stage

cT3N0M0 5 (35.7)

cT3N+M0 2 (14.3)

cT4N0M0 3 (21.4)

cT4N+M0 4 (28.6)

Level of carcinoembriogenic antigen at time of diagnosis

≥5 ng/mL 2 (14.3)

<5 ng/mL 12 (85.7)

Patients received CRT 14 (100.0)

Patients receiving CT following CRT 2 (14.3)

Received continuous infusion 5-FU in the CRT 12(85.7)

Received oxaliplatin in addition to 5-FU and RT 

in CRT
1 (7.1)

Received capecitabine instead of 5-FU in CRT 1 (7.1)

Location of disease in patients with recurrence 3 (21.4)

Rectum 2 (14.3)

Peritoneum 1 (7.1)

Patients died 6 (42.9)

Patients died due to progression of rectal cancer 2 (14.3)
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was stage II and one stage III. 2 deaths (14.3%) were 
determined due to the progression of rectal cancer. These 
patients was stage II. The other deaths were due to non-
cancer reasons. 

The median PFS and OS were 25 [8-68] and 35  
[12-68] months, respectively. Moreover, 1, 3 and 5-year OS 
rates were 92.9%, 69.8% and 52.4%, respectively.

Discussion

The multimodal approach consisting of neoadjuvant CRT, 
surgery and adjuvant CT is widely accepted as an optimal 
treatment in locally advanced stage rectal cancer. Surgery 
is the main treatment step in this approach. However, 
neoadjuvant CRT or CT following CRT is an appropriate 
treatment option for patients who are not eligible for 
surgery due to any reason. Therefore, we presented these 
14 patients to evaluate the disease progression in patients 
that surgery cannot be performed.

We have determined that the prognosis of patients 
with non-metastatic locally advanced stage rectal cancer 
who could not be operated but received only CRT or CT 
following CRT were not worse than those that underwent 
surgical treatment. 3 (21.4%) of these patients had advanced 
age and poor performance status for surgery, and 11 of 
them refused undergoing an operation. The main reason 
for the patients’ rejection of surgery was their advanced 
ages. Only 3 (21.4%) of 14 patients experienced recurrence 
and only 2 (14.3%) patients died due to disease progression. 
2 of 3 patients with recurrence had operable rectal cancer 
recurrence and one had peritoneal carcinomatous relapse. 
We have determined that PFS was over 2 years and OS was 
up to 3 years. 

The outcomes of treatment in locally advanced stage 
rectal cancer may vary according to the methods in the 
literature. In spite of advances in surgical techniques and 
routinely applied total mesorectal excision, the survival 
rates in patients with only surgical treatment is less than 
50%, however, it can rise up to 80% in patients receiving 
neoadjuvant CRT and adjuvant CT in addition to surgical 
treatment. Locally advanced stage rectal cancer, despite the 
proven efficacy of the addition of CRT and CT to surgical 
treatment in patients receiving all three treatments, this 
rate is still high recurrence rates, significant levels with  
25-50% (5,11-20). The patients included in our study had 
not undergone surgical treatment, however, 1, 3 and 5-year 
OS rates were 92.9%, 69.8% and 52.4% and the local 
recurrence rates were 14.2%, and compared to the which 
undergone surgical treatment patients in the literature the 
outcomes were reasonable, suggesting that administering 
CRT followed by CT is an appropriate treatment option for 

patients who could not be operated due to any other reason.
Eleven (78.6%) of 14 patients in our study had comorbid 

diseases and 4 of 6 patients died due non-cancer reasons. 
Although the surgical methods used in rectal cancer show 
significant variations among centers in the literature, the 
morbidity rate is approximately 30% and the mortality rate 
is 2%, and these methods result hospitalization up to 3 to 
45 days (22-24). When considering all of these outcomes, it 
seems that CRT with a less morbidity rate is an alternative 
treatment option instead of surgical treatment in patients 
with advanced age and comorbid diseases.

Although there are a limited number of studies 
demonstrating that adjuvant CT is another important 
treatment in rectal cancer, it was shown that patients in 
the CT arm had better survival compared with the other  
arms (5). The following studies revealed that patients 
receiving CT had less recurrences and death rates compared 
with the non-receivers (8,14). On the other hand, it was 
shown that orally administered adjuvant CT instead of 
parenteral CT also increase survival in patients with locally 
advanced stage rectal cancer (15). In our study some of the 
patients had received capecitabine.

Since our study is a retrospective study, it has the specific 
deficits of retrospective studies. However, we presented this 
study to report that eligible patients who cannot undergo 
surgery can be followed up after receiving CRT and CRT 
followed by CT in the treatment of locally advanced stage 
rectal cancer, thus it may be an optional treatment in such 
patients. 

Surgery is the main treatment modality in rectal cancer. 
Therefore, in this study, the aim is not to present data 
on the efficacy of surgical treatment. We investigated the 
effectiveness of treatment methods other than surgical 
treatment. Consequently we consider that only CRT or 
CT following CRT may be administered in patients with 
locally advanced rectal cancer who cannot undergo surgical 
treatment due to advanced age, poor performance status, 
significant comorbid diseases, surgery refusals or not 
operable due to any other reason.
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