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INTRODUCTION
Colorectal cancer is the most common malignant disease of the visceral 
organs in the abdomen (1). It is the second cause of death from malignan-
cies in the USA after the lung cancer (2). At global level, this cancer is most 
common in Western Europe, North America, Australia, and New Zealand, i.e. 
in countries with western style of life and diet (1, 3).
According to the records of the Registry for malignant disease of the 
Oncology Institute of Vojvodina in Sremska Kamenica, incidence/100000 
for carcinoma of the rectum in male population was 25.4, and in female 
population was 16.5. Male-female ratio was 1.17:1 (4, 5) and carcinoma of 
the rectum was mostly diagnosed among patients above 50 years of age. 
As in the majority of malignant diseases, the specific cause of the carci-
noma of the rectum is not possible to define. It has been assumed that 
several factors contribute to the development of this neoplasm, the most 
important being diet rich in red meat and animal fats and lean in fiber and 
obesity; the importance of alcohol and tobacco consumption varies from 
author to author (1-3). About one quarter of patients with colorectal car-
cinoma has a positive family anamnesis, which speaks in favor of genetic 
predisposition (2). Contrary to risk factors, a number of studies have pointed 
to certain factors that have a protective role in the development of colorectal 
carcinoma. Among these factors, the most important are diet rich in indi-
gestible vegetable fibers (fruit and vegetables), reduced consumption of red 
meat and diet predominating with fish and poultry meat. It has also been 
observed that certain drugs (aspirin, sulindac) may have protective effect to 
the development of colorectal carcinoma (5, 6).
Stage of the disease at diagnosis, i.e. initiation of the treatment, is crucial 
for survival of the patients with the rectal carcinoma. About 75% of the 
patients diagnosed with rectal cancer in its asymptomatic stage have a 
5-year survival and less than 50% of the patients survive five years when 
diagnosis is made in symptomatic stage of the disease (6). 

Adequate treatment of the suspected carcinoma of the rectum should be 
preceded by the following diagnostic procedures: (1) anamnesis (diarrhea 
with traces of blood and mucus, tenesmus and/or pain in anal canal, pencil-
shaped stool, etc.); (2) digital rectal examination followed by anoscopy if 
necessary; (3) irrigography; (4) rectoscopy and rectosigmoidoscopy; (5) 
hisotaphological examination of the samples obtained by rectoscopy, recto-
sigmoidoscopy, or during surgery; (6) endorectal ultrasound; and (7) MR or 
CT examination of small pelvis. 
Prognosis in rectal cancer patient is based on the depth of tumor pen-
etration into the bowel wall (T), the extent of regional node involvement 
(N), and absence or presence of distant metastases (M). These three 
factors are used to define cancer stages. In clinical practice, two staging 
systems are used for rectal cancer: the older Dukes system (modified 
by Astler-Coller) and TNM classification put forth by American Joint 
Committee on Cancer (AJCC) and Union Internationale Contre le Cancer 
(UICC) (7-11). 
Rectal cancer presents 50% of all colorectal carcinomas. In two thirds of 
the cases, rectal cancer can be diagnosed by digital rectal examination (6). 
Although it is a relatively simple diagnostic procedure, our patients often 
come for checkup in advanced or inoperable stage of the disease when 
chance for complete healing is minimal. The optimal therapy is total resec-
tion, which provides long-term survival (6, 12). 
Rectal cancer surgery implies the use of local excision of tumor or radical 
operation depending on the tumor stage according to TNM classification 
and clinical stage (CS) of the disease. 
Local excision has many advantages compared to radical operation: 
lower morbidity, faster and easier recovery of the patients, and lower 
costs. However, this procedure is indicated only in case of T1 tumors with 
no lymph node involvement and for T2 tumors when radical surgery is 
contraindicative. 
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Radical operation is used to extirpate the tumor-involved portion of the bowel 
with perirectal fat and locoregional lymph node). Low anterior resection is 
most often used to remove complete mesocolon of the rectum with rectal 
tumor (TME). After dissection of mesorectum and rectum mobilization, rec-
tum is resected and proximal part of the colon and remaining of the rectum 
are anastomosed. High anterior resection is slightly different from the low 
anterior resection and is rarely performed. Hartmann operation is mostly 
done in patients with ileus and poor general health condition. Miles operation 
(abdominoperineal resection of the rectum) is done in case when cancer 
develops in the lower third of the rectum and anal canal. After abdominal part 
of the operation, which is identical to low anterior resection and ends with 
the creation of sigmoidostomy, perineal part of the procedure is done which 
involves rectum excision with mesocolon and vascular bundle.
Invasion of the rectal carcinoma into the pelvic organs and/or the presence 
of distant diffuse metastases in liver, parietal peritoneum, and other organs 
prevent radical resection. Palliative operations are indicated in these cases 
(most frequently colostomy) (6, 12-18). 
The application of preoperative (neoadjuvant) or postoperative (adjuvant) 
radiotherapy reduces the recurrence of the tumor in pelvis but as it seems 
it has no influence on patients’ survival. Preoperative radiotherapy is indi-
cated in patients with large and potentially unresectable carcinomas. Some 
retrospective studies report that 80% of patients with initially unresectable 
rectal carcinomas become candidates for surgical treatment after preoper-
ative radiotherapy. In addition, radiotherapy can be applied intraoperatively 
in combination with chemotherapy. Palliative radiotherapy is indicated in 
patients with large, advanced carcinoma with expansion that excludes any 
radical operation and in patients with poor general health condition. The aim 
of radiotherapy application is to reduce bleeding and to alleviate pain and 
other symptoms (6, 19-24). 
The aim of chemotherapy, both adjuvant and neoadjuvant, is to improve 
local controls of the tumor, to reduce development of metastases, and to 
improve survival. The purpose of adjuvant chemotherapy is to eliminate 
micrometastases existing at the time of operation and it is recommended 
for all patients with stage III or IV of the disease (4, 25, 26). 

Patients and methods
This retrospective-prospective study was conducted from December 2008 
to February 2009 at the Oncology Institute of Vojvodina, Clinic for surgical 
oncology, Sremska Kamenica. We included 100 patients aged from 29 to 80 
years treated from rectal carcinoma from January 01, 2006 to December 
31, 2008. All patients were only treated with surgery without preoperative 
radiotherapy and/or chemotherapy. 
Diagnosis of rectal carcinoma and its stage were established by anamnestic 
data, digital rectal examination (DRE), rectoscopy and/or rectosigmoidos-
copy with biopsy, CT and/or MRI examination of the pelvis, and histopatho-
logical analysis of biopsied sample. 
Case reports were used as data source. Evaluation of survival was done 
through telephone contacts with patients. Data obtained from case reports 
included general data about the patients (sex, age), diagnosis of rectal 
carcinoma, histopathological confirmation of the disease, TNM and clinical 
staging, type of surgical treatment (radical or palliative), and survival data. 
Statistical analysis was performed using SPSS v 13.0 software.

Table 1. Clinical characteristics of patients with rectal cancer

Gender No of patients    / %
Male 54 54%
Female 46 46%
Age structure of the patients No of patients    / %

M F
< 39   1   1
40-44   2   0
45-49   2   3
50-54   4   4
55-59   7   3
60-64 12   8
65-69   6 14
70-74   7 13
75 >   5   8

Types of surgery Total Women Men
N % N % N %

Miles operation   17   17   5 29,41 12 70,59
Low anterior resection   52   52 25 48,08 27 51,92
High anterior resection     9     9   4 44,4   5 55,56
Hartman's operation     9     9   5 55,56   4 44,44
Palliation/colostomy   13   13   7 53,85   6 46,15
TOTAL 100 100 46 46 54 54

TNM stage No of patients    / %
T0   3   3
T1   7   7
T2 24 24
T3 62 62
T4   4   4
N
N0 53 53
N1 (1-3 lymph nodes) 29 29
N2 (4 and more lymph nodes) 18 18
M
M0 (absence of metastases) 84 84
M1 (presence of metastases) 16 16
Clinical stage of disease CS
Stage 0   2   2
Stage I
Stage II 23 23
Stage III 31 31
Stage IV 16 16

RESULTS
Age and sex structure of the patients
Mean age of the studied group of patients was 63.96 years (range, 29-80 
years). The highest incidence of rectal carcinoma (41.3%) was in women 
between 55 and 64 years of age, and for men (50%) was in men between 
65 and 74 years of age. Men:women ratio was 1.17:1 (Table 1).

Types of performed surgeries
Radical operations were done in 85% of patients and palliative in 13% of 
patients. 
Abdominoperineal resection of the rectum (Miles’ operation) was done in 17% 
of patients (29.41% women and 70.59% men). Low anterior resection of the 
rectum was done in 52% of patients, i.e., 48.08% of women and 51.92% of 
men. Nine percent of patients (44.44% women and 55.56% men) underwent 
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high anterior resection. Hartman’s operation was performed in 9% of all stud-
ied patients (in 55.56% of women and in 44.44% of men) (Figure 1, Table 2).
Palliative treatment was applied in case of 13% of all patients (53.85% 
women and 46.15% men) (Figure 1, Table 2).

Histopathological findings – TNM classification
Histopathological analysis of surgical specimen showed that 3% of patients 
had T0 stage of the disease, T1 stage was found in 7% of patients, T2 stage 
in 24% of patients, T3 in 62%, and T4 in 4% of examined group of patients. 
Histopathological analysis of lymph node from perirectal fat and along the 
vascular mesentery of the excised portion of the bowel showed that the 
disease did not invade lymph node in case of 53% of patients. N1 stage was 
confirmed in 29% of patients and N2 stage in 18% of patients. 
Metastases were found in 16% of examined group of patients (Table 1).

Clinical stage of the disease – CS
Two percent of studied patients were in stage 0 of the disease. Stage I was 
found in 28% of patients, stage II in 23%, stage III in 31%, and stage IV 
(identified metastases) was found in 16% of the diseased (Figure 2). 

Survival
Survival of the patients according to the applied type of surgery
Patients who were treated with radical or palliative operation were divided into 
groups depending on the type of applied surgery. Group I consisted of patients 
who had Miles’ operation and regarding the survival period 23.5% of these 
patients have died and 76.47% are alive. In the group II – patients treated with 
low anterior resection, 7.69% of patients have died, and 92.31% are alive.
In the group III – patients treated with high anterior resection, all patients 
are alive (100%). In group IV with patients who had Hartmann’s operation 
22.22% of patients died and 77.78% are alive (Table 2). 
The percent of deceased was significantly lower among the patients with 
radical operation (11.49%) compared to the patients with palliative opera-
tion (69.23%; p<0.01) as shown in Figure 1.
Overall survival according to the type of performed operation was better in 
case of radical than in case of palliative operations (Figure 3). 

Survival of the patients in relation to clinical stage of the disease
According to the stage of the disease, operated patients were classified into 
five groups. In groups I and II of patients (stage 0 and I) no lethal outcomes 
were recorded. Among patients from the group III (stage II) 8.75 of patients 
died and 91.3% are still alive. In the group IV (stage III) 19.35% of patients 
died and 80.65% are alive. In the group V (stage IV) 68.75% of patients died 
and 31.25% are alive (Figure 4).
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Figure 1. Comparison of alive and deceased patients in radical and palliative 
operations (%)

Figure 2. Clinical stage (CS) survival rate
CS 0 – blue, CS 1 – green, CS 2 – red, CS 3 – violet, CS 4 – black

Figure 3. Survival of the patients according to the applied type of surgery
Red – radical operations, blue – palliative operations

Group Type of surgery Deceased % Alive % Total %

I Miles’ operation 4 23.53 13 76.47 17 100

II Low anterior resection 4 7.69 48 92.31 52 100

III High anterior resection 0 0 9 100 9 100

IV Hartmann’s operation 2 22.22 7 77.78 9 100

Radical operation 10 11.49 77 88.51 87 100

Palliative operation 9 69.23 4 30.77 13 100

Table 2. Survival of the patients according to the applied type of surgery
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Figure 4. Status alive/died according to the stage of the disease of operated patients

DISCUSSION
Carcinoma of the rectum is potentially curable disease and in two thirds 
of the cases it can be diagnosed by digital rectal examination. However, 
patients often come for checkup in advanced or inoperable stage of the 
disease when chance for complete cure is minimal. The later diagnosis is 
established the smaller probability for healing is and the prognosis is worse. 
As carcinoma of the rectum develops over a rather long time and associated 
symptoms and discomforts appear gradually, its early diagnosis can be eas-
ily established in individuals who take care of their health. 
The highest incidence of rectal carcinoma among men was in men between 
65 and 74 years of age and among women, in women between 55 and 64 
years of age. The data show that carcinoma of the rectum is diagnosed in 
slightly older age of men compared to women, which may be explained with 
a greater concern of women for their health and earlier checkups with their 
physicians. Men:women ratio was 1.17:1, which is very similar to the data 
found by Miladinov-Mikov et al. (1.24:1) (6). 
Treatment of the patients with rectal carcinoma depends on the stage of the 
disease, i.e. the involvement of rectum and other structures by the malignant 
process. TNM classification and clinical stage of the disease help surgeon 
in making the choice of the most appropriate operation for each patient.
Histopathological analysis confirmed absence of malignant cells (T0) in 3% 
of examined patients. Locally advanced carcinoma of the rectum (T3), was 
diagnosed in 62% of patients. Tumor tissue was found in adjacent lymph 
nodes in case of 47% of patients; involvement of single lymph node (not 
more than 3) was found in one third of patients and 4 or more lymph nodes 
in case of 18% of patients. Our findings comply with literature data (20,23). 
Distant metastases were present in 16% of patients and majority of studied 
patients had clinical stage III of the disease.
Radical operation is the only treatment procedure that, if applied in time, can 
provide cure and good prognosis. Which type of operation will be used entirely 
depends on TNM classification and the clinical stage of the disease. In case of 
our patients, the most frequent surgical treatment was low anterior resection 
of the rectum (52%) and Miles’ operation (17%). Spreading of the rectal car-
cinoma into adjacent structures makes radical operation useless, i.e. patients 
with such an advanced stage of the disease are considered inoperable. These 
patients are treated with palliative operations to alleviate their discomforts. In 
our studied group of patients, palliative surgical treatment was chosen in 13% 
of patients and that corresponds to literature data (6,20,23). 
The most important aim of treatment for cancer patients is to increase 
their survival time. The prognosis for these patients depends on a number 

of factors, the major one being the invasiveness of a malignant process. 
Clinical stage of the disease that indicates the progression of the malig-
nancy is in inverse proportion to the period of survival. In the observed 
period of our study, two thirds of patients with stage IV of the disease died 
while all patients with stage I and 91.3% of patients with stage II of the 
disease are alive (3 years follow up). 
Kaplan-Meier curve was used to present survival in relation to the stage 
of the disease and it clearly shows that stage of the disease is in inverse 
proportion to the time of survival. One-year survival among patients with 
stage I of the disease is about 95% and it decreases in each subsequent 
stage reaching 55% in stage IV of the disease. 
The highest percent of living patients who were treated with radical 
operation was in patients who had high anterior resection and low anterior 
resection. The death outcome was significantly higher (p<0.01), in the 
group of patients with palliative surgical treatment than in the group of 
patients who were radically operated, which directly correlates with the 
stage of the disease. 
Kaplan-Meier curve was also used to present survival of the patients in 
relation to the type of operation. It shows significantly longer time of survival 
in patients treated with radical operation compared to patients treated with 
palliative operation. The above data indicate that, apart from clinical stage, 
type of operation is also a predictive factor. High incidence of advanced 
carcinoma of the rectum is an obvious sign for a more serious engagement 
in early disease detection and education of population. Otherwise, the results 
of the treatments for carcinoma of the rectum will be poor in a long-time 
perspective. 
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