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Abstract 
Introduction: Significant progress in the knowledge of carcinogenesis and natural history of colorectal carcinoma (CRC), especially in 
polyp-cancer sequention and time for transition, are important prerequisites for a new approach to diagnosis. Surgical resection is the 
mainstay therapy for colorectal cancer, and pathologic assessment of the resected specimen provides data for assessment of outcome 
and rationale for adjuvant therapy. A pathology report includes TNM stage, tumor type, histologic grade, status of resection margins, and 
vascular invasion. Aim: The purpose of this paper was to highlight the pathological features and their correlations with postoperative 
evolution and prognosis of this cancer. Patients and Methods: Data was collected using the database system of the Emergency County 
Hospital of Craiova, Romania. A total of 302 patients from January 2003 to December 2005 were included. Results: The average survival 
for the entire group was 44.35±28.94 months, and the D’Agostino–Pearson test for batch distribution showed abnormal distribution with 
two peaks, separated by a group of five patients who survived between 37 and 8 months. Fifty-one (38.05%) patients presented a median 
survival of 73.54±10.47 months. Conclusions: Factors that contribute to a favorable prognosis in CRC are vegetant gross tumors and 
papillary microscopic forms, G1 and G2 degree of differentiation and disease diagnosed in stages I and II. 
Keywords: colorectal cancer, colonoscopy, adenocarcinoma, prognostic factors. 

 Introduction 

Colorectal cancer was the third most common cancer 
in the world, with 663 904 new cases per year in men 
and 571 204 cases in women – representing 10% and 
9.4% of all malignancies [1]. New research about 
colorectal cancer (CRC) are determined by the 
continuous increase of disease incidence both in 
developed countries, that already register high levels of 
prevalence, and in countries where CRC incidence was 
not regarded as a matter of concern. The increase in 
incidence of colorectal cancer in Romania and also in 
Eastern Europe countries could be attributed to lifestyle 
changes, presumably introduced by westernization, 
resulting in obesity and physical inactivity [2]. 

The diagnosis and early detection of CRC is one of 
the major goals and should become a priority for the 
health system. 

Colorectal cancer recognizes a natural evolution 
compatible with a long asymptomatic period, generally 
estimated to last over five years. This period corresponds 
to early stage of cancer transformation of adenomatous 
polyps to cancer and invasion beyond the basement 
membrane. The diagnosis of CRC is most often in 
advanced stages, when the extent of lesions and their 
location are determinants of clinical expression and 
invasion beyond the basal lamina. 

General consensus is that flexible colonoscopy is the 
method of choice for diagnosis. It should be performed 

to all subjects belonging to a category of risk. In current 
practice, the most widely used screening test is fecal 
occult bleeding, followed by flexible sigmoidoscopy 
and colonoscopy. More recently, fecal DNA is studied 
to search for hereditary forms (genetically). 

Surgery is the mainstay of therapy. The principles 
and techniques of surgical treatment were not changed 
significantly in the last years, but it became more 
aggressive in complicated cases especially due to progress 

in intensive care. 
The prognosis of CRC patients involves many factors 

such as histological type of cancer, size, location, degree 
of tumor invasion, loco-regional metastasis (number of 
affected nodes) and in other organs [3]. To improve 
CRC prognosis, fundamental research in genetics and 
molecular biology, and colorectal screening with the 
widespread practice of noninvasive techniques (virtual 
colonoscopy) are some new or relatively new directions 
to be developed [4]. The most powerful predictors of 
postoperative outcome in colorectal cancer are the 
pathologic aspects of the resection specimen. Thus, the 
pathologic stage and stage-independent prognostic 
factors should be analyzed: histologic grade, vascular 
invasion, perineural invasion, and tumor border features. 
In rectal cancer, the main prognostic factor was the 
pathologic evaluation of the resection specimen, which 
serves as an objective indicator for the quality of 
completeness of total mesorectal excision and is itself 
predictive of outcome [5]. 
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This study intends to analyze colorectal cancer 
incidence and mortality trends in the region from  
2003 to 2005, to correlate tumor locations, macroscopic 
and microscopic pathological data with treatment 
outcomes, results, and to evaluate these findings in  
the context of changing environmental and social 
conditions, with possible implications for the health 
policies. 

 Patients and Methods 

We studied retrospectively a cohort of 302 patients 
with colorectal cancer hospitalized in the Emergency 
County Hospital of Craiova (ECHC) in all three surgical 
clinics, from January 2003 until December 2005.  

We performed this study in collaboration with  
the Gastroenterology Clinic, Oncology Clinics and the 
Pathology Laboratory of the Hospital, in order to identify 
cases of colorectal cancer, to assess the therapeutic 
management and establish morphological aspects.  

Of the 302 patients hospitalized in ECHC, 73 patients 
were addressed to specialized centers for oncologic 
surgery, 67 patients had an unresectable tumor and 28 
patients were in the end-stages of the disease and 
surgery was palliative (Figure 1). 

 
Figure 1 – CRC batch selection, 2003–2005. 

The remaining 134 patients represented the group 
that was studied retrospectively; those cases benefited 
from tumor resection (which could be pathologically 
assessed) and adapted oncology treatment. 

All 134 patients had a colonoscopy with tumor biopsy 
or barium enema. Preoperative staging was performed 
with abdominal ultrasound, chest X-ray and abdominal 
and/or pulmonary CT-scan to detect metastatic disease. 
In emergency cases, with obstruction, perforation or 
bleeding, investigations were limited to abdominal simple 

X-ray and ultrasound. 
Data were collected from the electronic database of 

the hospital, observation charts and histopathological 
reports. Data on survival July 1st, 2010 – when the patient 

follow-up – were from the Registry of Civil Status of 
Craiova. 

The inclusion criteria were: pathology diagnosis of 
colon or rectal cancer before surgery.  

Exclusion criteria were: endoscopic treatment, 
unresectable cases, adenomatous familial polyposis, 
Hartmann reversal, colostomies. 

After primary selection, patients were studied in 
groups according to the investigated parameters and 
endpoints: demography, clinical and staging, aspects of 
pathology, therapeutic data, prognosis and survival.  

Statistical tests were: chi-square (χ²) test to measure 
the dependence between parameters and significance 
tests (ANOVA and Student). The main statistical 
analysis software packages were Microsoft Excel 2003 
and Epi Info 2000. Kaplan–Meier curves were obtained 
for survival prognostic correlations. 

The main goals for this study were:  
▪ to examine the correlation between the clinical, 

pathological and therapeutic aspects, and their influence 
on the prognosis of colorectal cancer; 

▪ to examine the results of survival at five years  
after surgery and how it was influenced by pathological 
aspects. 

 Results 

We noted a global annual increase in number from 
87 patients in 2003, 102 patients in 2004, and 113 
patients in 2005 (the percentage increase was 29.88%), 
but when it comes to proportion of resected cases there 
is a slight decreasing trend, from 61 (2003) to 40 (2004) 
and 33 patients (2005), with a percentage reduction of 
45.91% (Figure 2). 

 
Figure 2 – CRC admissions and resections, 2003–
2005. 

This could be explained by a greater accessibility of 
endoscopy that diagnoses cases both in early and in late 
stage of the disease, with unresectable tumors. 

For an effective and comparative analysis of clinical 
features, treatment and prognosis in CRC, the large 
bowel was divided based on embryological, anatomical, 
clinical, pathogenesis and therapy in three segments: 
right colon (I) until the splenic angle, left colon (II) until 
the recto-sigmoid junction, and rectum (III) [5]. 
According to this, the location of CRC was: right colon 
– 32 cases (23.88%), left colon – 56 cases (41.79%), 
and rectum – 46 cases (34.32%) (Table 1). 

 

Table 1 – Summary table of the CRC study group 

 Patients  
[#] 

Deaths  
[#/%] 

Alive  
[#/%] 

Average survival 
[months] 

Standard 
deviation 

Lower limit 
[months] 

Upper limit 
[months] 

(A) Tumor site 
Right colon 32 18/56.2 14/43.7 53.958 6.054 42.092 65.825 
Left colon 56 31/55.3 25/44.6 51.006 4.538 42.112 59.899 

Rectum 46 34/73.9 12/26 41.496 4.503 32.67 50.321 
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 Patients  
[#] 

Deaths  
[#/%] 

Alive  
[#/%] 

Average survival 
[months] 

Standard 
deviation 

Lower limit 
[months] 

Upper limit 
[months] 

(B) Tumor gross aspect 
Ulcerated 52 37/71.1 15/28.8 45.374 4.434 36.684 54.064 

Infiltrative 52 30/57.6 22/42.3 47.885 4.79 38.497 57.272 

Vegetant 30 16/53.3 14/46.6 55.602 6.108 43.630 67.574 
(C) WHO microscopic classification 

Tubular 90 60/66.6 30/33.3 47.926 3.442 41.18 54.672 

Mucinous (colloid) 25 14/56 11/44 46.073 7.500 31.372 60.773 

Papillary 13 6/46.1 7/53.8 48.231 6.074 36.326 60.136 

Particular / rarely 6 3/50 3/50 22.5 2.376 17.843 27.157 
(D) Tumor grading 

G1 10 1/10 9/90 81.333 – – – 

G2 86 51/35.3 35/64.6 55.642 2.963 49.835 61.45 

G3 19 12/63.1 7/36.8 36.105 7.321 21.757 50.453 

G4 19 19/100 0/0 4.947 0.839 3.302 6.592 
(E) TNM stage 

Stage I 18 7/38.8 11/61.1 67.968 5.802 56.596 79.341 
Stage II 73 35/48 38/52 62.516 3.182 56.279 68.752 

Stage III 3 1/33.3 2/66.6 45.3 – – – 

Stage IV 40 40/100 0/0 13.375 2.341 8.786 17.964 
 

Gross examination of specimens indicated the 
following aspects: infiltrative – 34 cases, ulcerative – 18 
cases, vegetant – 25 cases, ulcerative and vegetant – 34 
cases, infiltrative and ulcerated – 18 cases, infiltrative 
and vegetant – one case, vegetant-infiltrative-ulcerated 

– four cases. For a synthetic analysis we used the 
classification of colorectal adenocarcinoma in the three 
macroscopic groups as follows: ulcerated – 52 cases 
(38.8%), infiltrative – 52 cases (38.8%) and vegetant – 
30 cases (22.8%) (Table 1 and Figure 3). 

 

 
Figure 3 – (a) Vegetant ascending colon cancer. (b) Vegetant and ulcerated: spleen angle colon cancer. (c) Infiltrative 
transverse colon cancer. 

Microscopic evaluation identified a predominance of 
tubular shapes 90 cases (67.16%), followed by colloid – 
14 cases (15.67%), papillary – 13 cases (9.7%) and other 
particular or rare forms (GIST, etc.) – six cases (7.46%) 
(Table 1 and Figure 4). 

In terms of grading, 10 cases were G1 (7.46%), 86 
cases – G2 (64.17%), 19 cases – G3 (14.17%) and 19 
cases – G4 (14.17%) (Table 1 and Figure 5). 

TMN staging of the study group revealed 18 patients 
in stage I (13.43%), 73 in stage II (54.47%), three in 
stage III (2.23%) and 40 cases in stage IV (29.85%) 
(Table 1 and Figure 6). Positive nodes were identified in 
114 patients with stage III and IV, as follows: stage III – 
N1 39 cases and N2 35 cases; stage IV – N1 33 cases and 

N2 seven cases. Hepatic and peritoneal metastases were 
identified in all 40 patients in stage IV (Table 2). 

All patients were followed postoperatively in 
oncology and received chemotherapy according to 
specific protocols. 

When analyzing the survival length according to 
tumor location, we found that survival in colic tumors 
|is higher and statistically significant compared to the 
rectum – 53.95±6.05 months for right colon, 51±4.53 
months for left colon, and 41.49±4.5 months for rectum 
(p<0.05). Kaplan–Meier curves showed significantly 
higher survival rates for colon compared to rectum 
(Figure 7). 

At macroscopic examination, we found the longest 
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median survival for vegetant forms (55.6±6.1 months), 
followed by the infiltrative (47.88±4.79 months) and 
ulcerative (45.37±4.43 months) types. Analyzing the 
statistical significance tests and Kaplan–Meier survival 
curves, we did not find significant differences in survival 
in terms of macroscopic forms, p-value of log-rank  
test 0.351, Wilcoxon test 0.482, both higher than the 
reference of 0.050. 

Concerning the microscopic examination, the highest 
percentage of patients alive was recorded in papillary 
forms (53.84%), followed by rare/particular forms (50%), 
mucinous (44%) and tubular (33.33%). In terms of 

number of cases, papillary CRC had the best percentage 
of five years survival (53.84%) and longest survival 
(48.23±6.07 months). Tubular forms (90 cases, 67.16%) 
– the most numerous in our study – had the lowest 
survival rate (47.92±3.44 months) compared with the 
mucinous forms (46.07±7.5 months) and papillary forms 
(48.23±6.07 months). Particular forms had the lowest 
free-disease period (22.5±2.37 months). However, 
looking at Kaplan–Meier survival curves at the end  
of the prospective study we note that there are no 
significant differences between microscopic forms of 
CRC in the analyzed group (Figure 8). 

 

 
Figure 4 – Histopathologic types of CRC: (a) Tubular type (HE stain, ×100); (b) Mucinous (coloid) type (HE stain, 
×100); (c) Papillary type (HE stain, ×100); (d) “Signet ring cell” type (HE stain, ×200). 

 
Figure 5 – CRC grading: (a) Well differentiated: G1 (HE stain, ×40); (b) Moderately differentiated: G2 (HE stain, 
×100); (c) Poorly differentiated: G3 (HE stain, ×100). 
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Figure 6 – CRC TNM staging: (a) Tubular adenocarcinoma invading the submucosa – pT1 (HE stain, ×100);  
(b) “Signet ring cell” carcinoma invading the muscular layer – pT2 (HE stain, ×200); (c) Tubular adenocarcinoma 
invading the serosa – pT3 (HE stain, ×40); (d) Papillary adenocarcinoma invading a mesenteric lymph node – pN1 
(HE stain, ×40). 

Table 2 – CRC: TNM staging 
Stage T N M # # Stage 

0 0 0 0 0 0 0 
I 5T2 5N0 5M0 5 5 I 

IIA 6T3 6N0 6M0 6 
IIB 9T4 9N0 9M0 9 

15 II 

IIIA 10T2 10N1 10M0 10 
IIIB 21T3 + 8T4 29N1 29M0 29 
IIIC 6Tx + 2T2 + 27T3 35N2 35M0 35 

74 III 

IV 4Tx + 1T2 + 18T3 + 17T4 33N1 + 7N2 40M1 40 40 IV 
 

 
Figure 7 – Kaplan–Meier survival curves and CRC 
location. 

 
Figure 8 – Kaplan–Meier survival curves and CRC 
microscopic aspects. 
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The degree of differentiation of colorectal adeno-
carcinoma showed a large number of patients alive with 
G1 (90%), followed by those with G2 (64.62%) and 
(36.84%). No patient with G4 was alive at the end of the 
prospection. Patients with G1 had the best survival, on 
average of 81.33 months, followed by those with G2 
with an average of 55.64±2.96 months, G3 (36.10±7.32 
months) and G4 (4.94±0.83 months). The differences 
between survivals according to tumor grade are 
statistically significant, and this fact is illustrated by the 
Kaplan–Meier survival curves (Figure 9). 

 
Figure 9 – Kaplan–Meier survival curves according 
to CRC grading. 

Analysis of cases according to disease stage showed 
higher survival in the early stages compared with 
advanced ones. TMN staging of all 134 patients with 
CRC who underwent tumor resection revealed the 
highest percentage of survivors in stage I (11 patients – 
61.1%), followed by those in stage II (38 patients – 
52%). Two of the three patients from stage III (66.66%, 
both with G1 papillary forms) survived at the end of 
prospects and no patient in stage IV found at July 1st 
2010. The average survival in the entire batch of 134 
cases was 44.35±29.94 months. 

When analyzing tumor (T) stage in the group 
examined we found no patients with T1. As expected, 
the highest percentage of patients still alive was in T2 
stage (44.44%), with a median survival of 57.43±7.06 
months. The percentage of T4 patients (41.17%) is 
greater than that in T3 (36.11%). Also, the average 
survival time of T3 patients (47.25±4.01 months) is 
significantly better than that of T4 patients (43.11± 
5.15 months) (p<0.05). Patients whose tumor extension 
could not be assessed (Tx) had a disease-free interval of 
44.6±8.02 months. 

The adenopathy seen in all 134 cases revealed that 
38.01% of N0 patients and 45.45% of people are alive 
on July 1st 2010. The number of N0 cases is much higher 
than that of N1, this contributing to the high percentage 
of patients still alive in the study group. The average 
survival for N0 and N1 patients was approx. 49 months, 
and for the N2 patients of 11±6 months, with a highly 
significant difference (p<0.001). 

The study of metastases in patients with CRC 
revealed that on July 1st 2010 no M1 patient were alive, 
their average lifespan being 13.37±2.34 months. M0 

patients survived at a rate of 54.25%, with an average 
survival of 63.8±2.77 months. Log-rank significance 
and Wilcoxon tests for patients based on M shows that 
these differences are highly significant (p-value was 
below 0.0001, much lower than the alpha of 0.05). The 
location of CRC metastases allowed assessments of 
patient survival. The longest survival after surgery was 
present seen in one case with resected peritoneal 
metastases (pT2N1M1), being 42 months, followed by 
patients with liver and lung metastases (four cases, 0% 
survival, 19.75±3.68 months), lung (three cases, 0% 
survival, 17.33±3.18 months) and those with liver 
metastases (21 cases, 0% survival, 13.71±2.84 months). 
Patients with peritoneal carcinomatosis survived 4± 
1.69 months. 

According to stage, patients that are still alive had a 
median survival of 67.96±5.8 months for stage I, 62.51± 
3.18 months for stage II, 45.3 months for stage III and 
13.37±2.34 months for stage IV. Log-rank and Wilcoxon 
tests showed the same high statistical significance 
differences between stages, with a p-value of less than 
0.0001 (Figure 10). 

On July 1st 2010, at five years from the end of the 
study, 51 patients (38.05%) were alive (Figure 11). In 
the analyzed group, we not could evaluate the aspects of 
local and regional recurrence of CRC, because records 
of these patients could not be made through a local or 
national cancer registry. 

 
Figure 10 – Survival on July 1st 2010 according to 
CRC TNM stage. 

 
Figure 11 – CRC survival in the studied group at 
July 1st 2010. 
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 Discussion 

In our country, in 2005, the incidence of colon 
cancer ranked 5th and if cancers of rectosigmoid 
junction were added, ranked 3rd. Mortality due to colon 
cancer was on the 4th place among deaths from cancer  
in 2005. If mortality from rectosigmoid cancer were 
added, it ranked third [6]. 

In Romania, the incidence of CRC increased from 
7.62/100 000 inhabitants in 2003 to 8.23/100 000 
inhabitants in 2005. Separate figures for locations on 
different colic segments are not available. 

Colon cancer is two times more frequent than rectal 
cancer [7]. CRC mortality in Romania followed a trend 
of steady increase from 14‰ to 18.3‰ for men and 
women between 1960 and 1990 to about 22.2‰ in 
between 1995 and 2003, and decreased slightly to 
19.2‰ in 2008, according to EU statistics [8]. CRC 
incidence and mortality is much higher in urban areas, 
without a tendency to change from one year to another. 
Distribution of death rates on different regions of 
Romania indicates regions with similar levels to Central 
and Northern Europe – (Arad, Bucharest, Timiş) and 
areas (Vaslui, Ialomiţa, etc.) with very low mortality 
similar to Mediterranean countries (Greece, Albania). 

A study by Efremidou EI et al. [9] on 143 cases 
confirmed the increased incidence from left to right for 
CRC and showed that this change is linked to decreased 
incidence of colic distal tumors correlated with age. In 
our study we did not find significant correlations with 
proximal tumors (17 of 55 cases, 30.9%) in females, but 
an association with distal colorectal localization in 
males is obvious (64 of 79 cases, 81.01%). 

Proximal colon cancer is more likely to be detected 
in advanced stages than distal cancer, although there are 
conflicting communications on independent prognostic 
significance in relation to tumor location. A study by 
Zell JA et al. examined the survival of patients after 
colon cancer location using data from cancer registries 
in California [10]. Patients were analyzed between 1994 
and 2004, with their tracking in 2006, dividing neoplasia 
location in three major segments: proximal/transverse, 
descending and sigmoid. Specific survival analysis was 
performed by Kaplan–Meier method and Cox test for 
risk. 

The author has identified 87.586 cases of colon 
cancer: 54.453 (62%) in the proximal colon, 5.461 (6%) 
in the descending colon and 27.672 (32%) of the 
sigmoid. He noted the high number of cases of sigmoid 
cancer stage I, compared with proximal locations 
(29.3% vs. 17.3%, p<0.0001). Locations proximal to  
the sigmoid had a higher percentage of low degree  
of differentiation (25.9% vs. 14.3%, p<0.0001). After 
adjusting the group for stage, grading, treatment, 
number of lymph nodes examined (>12 vs. <12), and 
other clinically relevant variables, sigmoid cancer specific 
mortality was lower compared with proximal locations 
(risk ratio 0.89, 95% CC 0.86 to 0.91%). This analysis 
shows that large population sigmoid cancer is diagnosed 
in early stages, with a lower grading, and it has low 
specific mortality compared with proximal locations [10]. 

Two thirds of colorectal malignancies are localized 

on the left colon and rectum. Recent studies suggest an 
increasing trend of right colic tumors, which have 
important implications for screening and surveillance, 
with total colonoscopy indication in such cases. Cancer 
incidence showed an overall increase. In Modena (Italy) 
Cancer Registry, an increase of 33.7% in all colonic 
segments was shown whereas rectal tumors tended to 
decrease. TNM staging showed a gradual increase of 
localized lesions (41.2% in 1984 to 53.3% in 1998), 
with a proportionate reduction of advanced tumors. 
Tumor study showed an increased incidence of colon 
tumors and in all segments, and especially a “migration” 
to the right. TNM classification showed a downward 
trend in stages, with an appreciable increase of localized 
lesions. These findings could be due to wider use of 
total colonoscopy [11]. 

The purpose of the study of Manxhuka-Kerliu S  
et al. was to analyze colic cancer concerning all 
prognostic factors, including histological type and 
degree of vascular invasion, perineural invasion and 
limits of tumor resection [12]. Hundred and 49 cases 
and resection specimens of CRC were investigated. 
Adenocarcinoma was the most common histological 
type (85.9% of cases), of which 60.94% and 39.06% in 
men and women respectively, squamous cell carcinoma 
was found in 7.38% of cases, of which 63.63% and 
36.36% in men and women respectively, mucinous 
carcinoma in 4.68%, of which 57.15% and 42.85%  
in men and women respectively, while adenoscuamos 
carcinoma, undifferentiated carcinoma and in situ 
carcinoma represented 0.71% of all cases. Dukes 
classification was used to define tumor invasion into the 
wall. Dukes stage B was found in 68.45% of cases, 
while Dukes stage C was found in 31.54% of cases. 
Regarding the grading, colic cancer was mostly with 
moderate differentiation (75.16%) without vascular and 
perineural invasion, with safe resection limits in all 
cases. Data indicate that the pathological resection 
sample is the most powerful predictor for postoperative 
outcome in colic cancer. Dukes staging and degree  
of differentiation provided prognostic information 
independent of colon cancer. However, grading of the 
tumor should be evaluated as the best prognostic pattern 
[12]. Concerning histological types, Compton’s study 
shows that based on current evidence, the only histologic 
types of colorectal cancer that are prognostically 
significant are signet-ring cell and small-cell carcinomas 
(unfavorable prognosis) and medullary carcinoma 
(favorable prognosis). Mucinous carcinoma, when 
associated with microsatellite instability, also has 
favorable prognosis [5]. In our study, papillary and 
medullary forms have the best prognosis. 

Further analysis on a group of 100 patients with 
CRC assessed the influence of histopathological staging 
and prognostic factors of surgical treatment on this 
malignancy. Prognostic factors adversely influencing 
the outcome of surgery in stage D by Astler–Coller/ 
Dukes or stage IV by TNM classification (T1–4, N0–2, 
M1), and poorly differentiated adenocarcinoma, lead  
to a high statistically significant mortality, during the 
perioperative period of the disease [13]. 
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In our study, the correlation between the location of 
CRC and the degree of differentiation revealed no items 
of significance. The chi-square test result is less than 
12.592 at 95% significance level, so there is no 
influence between the two factors. The real p-value is 
0.586, greater than the limit of p=0.05, indicating that 
there is no significant distribution and statistical 
difference between carcinoma location and degree of 
differentiation. Also, we did not find a correlation 
between the adenocarcinoma subtype, patient age and 
tumor location. 

Tumor differentiation is an important prognostic 
factor. It is correlated with TNM stage and each of its 
components. The risk of nodal metastases for each value 
of T is correlated with tumor grading. The results are 
important in risk assessment when considering operative 
procedures or local resection (total mesorectal excision) 
[14]. 

Extensive studies of colorectal cancer prognosis 
assessment differ between Europe and the U.S.A. by 
location and morphological aspects because they 
showed a lower survival for colorectal cancer in Europe 
than in the U.S.A. This analysis suggests that the large 
survival advantage for colorectal cancer patients in the 
U.S.A. can only marginally be explained by differences 
in the distribution of sub-site and morphology. The 
main explanatory difference is the proportion of adeno-
carcinoma in polyps [15]. 

Vertical tumor growth, reflected by T classification, 
represents the most important prognostic variable  
in colorectal cancer. Tumor size proved to be an 
independent prognostic parameter for patients with 
colorectal cancer. Optimal cut-off values vary among 
different parts of the large bowel. Whereas prognostic 
significance is strong within the colon, it appears to be 
of minor value within the rectum [16]. A retrospective 
study found that the number of lymph nodes removed in 
patients with rectal carcinoma (RC) was significantly 
lower than in the colon carcinoma (CC) (p<0.001), 
while the invaded lymph nodes in the CR group was 
significantly higher than the CC group (p<0.001). Cases 
with a large number of positive lymph nodes (N+) was 
higher in CR (p=0.004). The number of N+ cases was 
compared with different subtypes of T (T1–T4), and the 
results demonstrated the direct association of N with T 
(p<0.001). In addition, the ratio of positive lymph nodes 
and number of lymph nodes examined in stage III CR 
group was significantly higher than the CC group 
(p<0.001). Finally, CR appears to be more prone to 
metastasize in the lymph nodes than CC, which has 
great clinical importance [17]. 

While general prognostic factors for colorectal 
carcinoma have been extensively investigated, the 
relationship between tumor characteristics and 
development of liver metastases were not clearly 
understood. The purpose of a study coordinated by 
Antić A et al. was to determine which histopathologic 
features of CRC can be associated with subsequent 
development of liver metastases. They analyzed tumor 
size, depth of invasion in the intestinal wall, into nearby 
organs, tumor invasion, vascular and lymphatic invasion, 

lymph nodes affected. Statistical analysis revealed 
significant correlations (p<0.01) between tumor size, 
degree of tumor differentiation, tumor vascular and 
distant invasion, with subsequent development of liver 
metastases in both groups [18]. 

According to the National Cancer Data Base, survival 
at five years in colon and rectum cancer is shown in 
Table 3. We can say that our findings are comparable 
with the literature, mentioning that the number of our 
patients in early stages of neoplasia is reduced [19]. 

Table 3 – CRC: survival in CRC (National Cancer 
Data Base) 

Colon cancer Rectal cancer 

Stage Distribution 
[%] 

Survival 
[%] Stage Distribution 

[%] 
Survival 

[%] 
I 25.1 70 I 33.9 71.5 
II 30.3 60 II 24.8 52.4 
III 25.2 44 III 25.9 36.9 
IV 19.4 7 IV 15.4 3.6 

Results of a European study show that survival at 
five years in patients with CRC as a whole is especially 
influenced by stage, and the factors that are directly or 
indirectly related to the primary tumor. Thus, these 
prognostic factors that should be considered in assessing 
the survival and follow-up are: stage, grading and 
adenopathy [20]. 

Despite the increasing incidence of CRC, there are 
several reasons for optimism. Most lesions are currently 
diagnosed at an early stage, and this is associated with a 
significant increase in survival. The disease is certainly 
treated better than in the past; the main challenge for 
coming years is therefore to achieve a sustained 
reduction of mortality for colorectal neoplasms [21]. 

 Conclusions 

Colorectal cancer tends to increase in terms of 
incidence and prevalence. Our results are similar to 
values reported nationwide in terms of incidence, 
prevalence and mortality in Dolj County. The introduction 
of new techniques for screening the population, the 
increasing educational level of the population, the use of 
recent advances in laparoscopic surgery and oncology 
management, properly improved the results. The overall 
survival in our study group was 51 patients (38.05%), 
indicating that the results were good, even if we had a 
high percentage of emergency interventions practiced in 
advanced stages of disease. Factors that contribute to a 
favorable prognosis in CRC are vegetant and infiltrative 
gross tumors, papillary microscopic forms, G1 and G2 
grading and disease diagnosed in TNM stages I and II. 

Acknowledgments 
This clinical study was possible thanks to the 

collaboration between Surgery, Gastroenterology and 
Pathology departments of the ECHC and the University 
of Medicine and Pharmacy of Craiova. 

References 
[1] GLOBOCAN 2008, Cancer incidence and mortality 

worldwide in 2008, International Agency for Research on 
Cancer, http://globocan.iarc.fr/factsheet.asp. 



Prognosis of colorectal cancer: clinical, pathological and therapeutic correlation 

 

391 
[2] Zatoński W, Didkowska J, Closing the gap: cancer in Central 

and Eastern Europe (CEE), Eur J Cancer, 2008, 44(10): 
1425–1437. 

[3] Hamilton SR, Rubio CA, Vogelstein B, Tumors of the colon 
and rectum. In: Hamilton SR, Aaltonen LA (eds), World 
Health Organization Classification of Tumours. Pathology 
and Genetics of Tumours of the Digestive System, IARC 
Press, Lyon, 2000, 103–145. 

[4] Jass JR, Serrated route to colorectal cancer: back street or 
super highway? J Pathol, 2001, 193(3):283–285. 

[5] Compton CC, Colorectal carcinoma: diagnostic, prognostic, 
and molecular features, Mod Pathol, 2003, 16(4):376–388. 

[6] Li FY, Lai MD, Colorectal cancer, one entity or three,  
J Zhejiang Univ Sci B, 2009, 10(3):219–229. 

[7] ***, Guidelines for the management of colorectal cancer, 3rd 
edition, Association of Coloproctology of Great Britain and 
Ireland at The Royal College of Surgeons of England, http:// 
www.acpgbi.org.uk/assets/documents/COLO_guides.pdf, 
2007. 

[8] ***, European Cancer Observatory, http://eu-cancer.iarc.fr/ 
cancer-6-colon-and-rectum.html,en#block-9-32, 2008. 

[9] Efremidou EI, Liratzopoulos N, Papageorgiou SM, 
Romanidis K, Tourlis T, Kouklakis G, Manolas KJ, 
Colorectal carcinoma: correlation between age, gender and 
subsite distribution, Chirurgia (Bucur), 2008, 103(6):659–
663. 

[10] Zell JA, Wray C, Hinojosa M, Ziogas A., Le H, Stamos M, 
Use of tumor subsite location within the colon as a 
prognostic factor for survival after colon cancer diagnosis, 
2009 Gastrointestinal Cancer Symposium, ASCO, http:// 
www.asco.org/ascov2/Meetings/Abstracts?&vmview=abst_
detail_view&confID=63&abstractID=10611. 

[11] Ponz de Leon M, Marino M, Benatti P, Rossi G, Menigatti M, 
Pedroni M, Di Gregorio C, Losi L, Borghi F, Scarselli A, 
Ponti G, Roncari B, Zangardi G, Abbati G, Ascari E, 
Roncucci L, Trend of incidence, subsite distribution and 
staging of colorectal neoplasms in the 15-year experience 
of a specialised cancer registry, Ann Oncol, 2004, 15(6): 
940–946. 

[12] Manxhuka-Kerliu S, Telaku S, Ahmetaj H, Baruti A, Loxha S, 
Kerliu A, Colorectal cancer: prognostic values, Bosn J Basic 
Med Sci, 2009, 9(1):19–24. 

[13] Secen S, Moljević N, Vuković M, Somer L, Histopatho-
logical finding as a prognostic factor of the surgical 
treatment outcome in colorectal cancer, Vojnosanit Pregl, 
2010, 67(8):638–643. 

[14] Derwinger K, Kodeda K, Bexe-Lindskog E, Taflin H, Tumour 
differentiation grade is associated with TNM staging and the 
risk of node metastasis in colorectal cancer, Acta Oncol, 
2010, 49(1):57–62. 

[15] Gatta G, Ciccolallo L, Capocaccia R, Coleman MP, 
Hakulinen T, Møller H, Berrino F; EUROCARE Working 
Group, Differences in colorectal cancer survival between 
European and US populations: the importance of sub-site 
and morphology, Eur J Cancer, 2003, 39(15):2214–2222. 

[16] Kornprat P, Pollheimer MJ, Lindtner RA, Schlemmer A, 
Rehak P, Langner C, Value of tumor size as a prognostic 
variable in colorectal cancer: a critical reappraisal, Am J 
Clin Oncol, 2011, 34(1):43–49. 

[17] Wang H, Wei XZ, Fu CG, Zhao RH, Cao FA, Patterns of 
lymph node metastasis are different in colon and rectal 
carcinomas, World J Gastroenterol, 2010, 16(42):5375-
5379. 

[18] Antić A, Kalezić V, Kecmanović D, Petrović M, Zuvela M, 
Matić S, Pavlov M, Ceranić M, Trivic A, Milovic V, Influence 
of tumor size and intestinal wall invasion on development  
of colorectal liver metastases, Acta Chir Iugosl, 2008, 
55(4):27–30. 

[19] ***, National Cancer Data Base, https://cromwell.facs.org/ 
BMarks/BMCmp/ver10/Docs/#sxs_2008. 

[20] Antonino A, Formisano G, Guida F, Esposito D, Conte P,  
Di Maio V, Delli Carpini C, Donisi M, Salvati V, Aprea G, 
Avallone U, Surgical treatment and prognostic factors in 
colorectal cancer, Minerva Chir, 2007, 62(3):161–166. 

[21] Ponz de Leon M, Rossi G, di Gregorio C, De Gaetani C, 
Rossi F, Ponti G, Pecone L, Pedroni M, Roncucci L, Pezzi A, 
Benatti P, Epidemiology of colorectal cancer: the 21-year 
experience of a specialised registry, Intern Emerg Med, 
2007, 2(4):269–279. 
 
 
 
 

 
 
 
 
 
 
Corresponding author 
Liviu Vasile, Teaching Assistant, MD, PhD candidate, Department of Surgery, Emergency County Hospital of 
Craiova, 1 Tabaci Street, 200642 Craiova, Romania; Phone +40744–636 001, +40251–502 301, Fax +40351–
819 903, e-mail: vliviu777@yahoo.com 
 
 
 
 
 
 
Received: March 10th, 2012 

Accepted: June 21st, 2012 
 
 


