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Abstract

After lung cancer colorectal cancer (Cc) is ranked the second, as a cause of cancer-related 

death. Th e purpose of this study was to analyze the Cc cases in our material with respect 

to all prognostic values including histological type and grade, vascular invasion, perineural 

invasion, and tumor border features. Th ere were investigated  cases of resection speci-

men with colorectal cancer, which were fi xed in buff ered neutral formalin and embedded 

in paraffi  n. Tissue sections ((μm thick) were cut and stained with H&E. Adenocarcino-

ma was the most frequent histological type found in , of cases, in , of males 

and , of females; squamous cell carcinoma in ,, in , of males and , 

of females; mucinous carcinoma in ,, in , of males and , of females; while 

adenosquamous carcinoma, undiff erentiated carcinoma and carcinoma in situ in , of 

cases each. Dukes’ classifi cation was used in order to defi ne the depth of invasion. Dukes B 

was found in , of cases, whereas in , of cases Dukes C was found. As far as his-

tological grading is concerned, Cc was mostly with moderate diff erentiation (,) with 

neither vascular nor perineural invasion. Resection margins were in all cases free of tumor. 

Our data indicate that the pathologic features of the resection specimen constitute the most 

powerful predictors of postoperative outcome in Cc. Dukes’ stage and degree of diff erentia-

tion provide independent prognostic information in Cc. However, diff erentiation should be 

assessed by the worst pattern.
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Introduction

It is the most common malignancy of the gastro-

intestinal tract. The life time risk of developing this 

cancer is , to  in the general population but 

two to three times higher in individuals who have 

a first degree relative with colon cancer or an ad-

enomatous polyp. Cc is a disease for which screen-

ing and preventive measures have proven eff ective ().

Significant differences exist within continents, with 

higher incidences in Eastern and Northern Europe, 

North and South America, Australia, New Zealand, 

while in developing countries such as in Africa, Asia 

and Polynesia still have lower rates of incidence ().

During the last decade of the th century, inci-

dence and mortality have decreased (), whereas 

in Japan, Korea and Singapore, it is increasing rap-

idly, probably because of the western life style ().

Chronic inflammatory bowel diseases are im-

portant  et iological  factors  in the develop-

m e n t  o f  c o l o r e c t a l  a d e n o c a r c i n o m a  (  ) .

I t  appears  that  increas ing  the  f iber  con-

tent in the Western diet would be useful in 

the primary prevention of colorectal cancer.

Most  Cc are  located in  the  s igmoid co-

lon and rectum, but recently cases involv-

ing proximal part of the bowel are in increase.

Th e pathology report of a Cc resection specimen typi-

cally documents the anatomic site of the malignancy, 

histological type, the parameters that determine the 

local tumor stage and the histopathological confi rma-

tion of distant metastasis, if present. Other reported 

features include those having additional prognostic or 

predictive value as well as those that may be important 

for clinicopathological correlation or quality control ().

Histology is an important factor in the etiology, treat-

ment, and prognosis of cancer. The defining feature 

of colorectal adenocarcinoma is invasion through 

the muscularis mucosae into the submucosa (). 

Tissue Carcinoembryonic antigen (CEA) staining is use-

ful in indicating possible vascular invasion even at early 

stage, whereas vascular invasion by a larger tumor bulk 

or even tumor metastases may be necessary to produce 

an increased plasma CEA level that is detectable (). 

Postoperative monitoring with carcinoembryonic an-

tigen (CEA) provided a valuable guide as to prognosis 

in patients operated for potential cure. Similarly, CEA 

was useful in detection of recurrence and gave a lead 

time over clinical symptoms in  of the patients. ()

Histopathological evaluation can be used to pri-

oritize sporadic colon cancers for microsatellite 

instability (MSI) studies, but morphological pre-

diction of MSI-H has low sensitivity, requiring 

molecular analysis for therapeutic decisions ().

Th e knowledge regarding the molecular biology of Cc 

has facilitated the study of molecular markers in pa-

tients with Cc. Several tumor associated proteins includ-

ing p, p, p, cyclin D, PCNA, CD, Ki may 

be relevant prognostic markers in rectal cancer ().

Dukes classifi cation takes into account two histopatho-

logical features: depth of penetration into the wall 

and the presence or absence of metastasis in regional 

lymph nodes. The tumor-node-metastasis (TNM)

classifi cation is replacing the Dukes classifi cation ().

Staging provides a means to evaluate nonanatomic prog-

nostic factors at specifi c anatomic stages. Th e most im-

portant challenge facing the TNM classifi cation is how 

to interface with the great number of nonanatomic prog-

nostic factors that are currently in use or under study. 

TNM was constructed to assess only the  basic facets of 

anatomic spread. However, at certain sites, histological 

grading became incorporated into the stage groups ().

CD variant  (CD v) is well known as a useful 

marker of tumor progression; however, its relation-

ship to prognosis has not yet been elucidated. The 

-year survival rate was signifi cantly higher in patients 

with CD v negative cancer () than in those with 

CD v positive cancer (). Th us, CD v could be 

a reliable prognostic indicator, as well as a predictor of 

metastatic potential after curative surgery for Cc ().

A grading system using the  parameters provides 

a wider spectrum of -year survival rates (–) 

compared with conventional systems such as Dukes 

(–), Astler-Coller (–), and the UICC clas-

sifi cation (–) from the combined data sets ().

There have been noted that  overall sur-

vival advantage at  years with mesocolic plane 

surgery compared with surgery in the muscu-

laris propria plane in univariate analysis ().

Th e aim of this study was to analyze the Cc cases with 

respect to all prognostic values such as histological type, 

grade and stage, vascular invasion, serosal invasion, 

tumor size, location as well as tumor border features.

Material and Methods

There were reviewed biopsies of  patients who 

underwent resection of Cc during the period -

. All of the tissues were fi xed in  neutral buff -

ered formalin (Bio-Optica) and embedded in paraffi  n 

(SIGMA). Tissue sections (μm thick) were cut and 
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stained with H&E stain. Cc were classifi ed according 

to the WHO histological as well as TNM classifica-

tion (). Clinical data were collected from the Uni-

versity Clinical Center of Kosovo (UCCK) register as 

well as follow-up clinic visits of patients referred to 

the UCC of Kosovo. Measures of tumor burden or tu-

mor behavior have been studied as means to predict 

outcome, but as of now, none is as important as the 

pathologic stage. Many individual features of the pa-

tient and of the tumor may come into play, however.

W e  h a v e  e x a m i n e d  t h e  p r o g n o s t i c  v a l -

ues of  Cc such as  gender,  age,  histology, 

grade and stage that are shown in tables -. 

 Statistically significant differences were analyzed us-

ing the χ test. Histopathological features indepen-

dently associated with lymph node metastasis were 

tested using stepwise logistic regression analysis.

Results

During our study out of  cases of colorec-

tal cancer, there have been different histologi-

cal variants found with the adenocarcinoma 

being the most frequent variant (Table ).

Colorectal cancer in general was more frequent in men 

than in women (Table ., Figure .), , vs. ,. 

However, histological variants of colorectal cancers were 

analyzed regarding the gender predominance and it was 

found that they were all more frequent in men than in 

women except in undiff erentiated carcinoma and carci-

noma in situ were seen only in females (one case each). 

Cc mainly occurred in the third to eighth decade of 

life. Most frequent age group at presentation of Cc 

in was -, in . of cases. (Table , Figure ). 

Out of  Cc,  (,) had lymph node metas-

tasis, while  (,) had no lymph node metas-

tasis (Table ).When compared with node-negative 

tumors, node-positive tumors were characterized 

TABLE 2. Colorectal cancer with regard to gender

TABLE 1. Histopathological variants of colorectal cancer

TABLE 3. Colorectal cancer with regard to age

Histopathological 

variant

F M Total

No % No % No %

Adenocarcinoma 50 39,06 78 60,94 128 100

Sqaumous cell 

carcinoma
4 36,36 7 63,63 11 100

Mucinous 

adenocarcinoma
3 42,85 4 57,15 7 100

Adenosquamous 

carcinoma
0 0 1 100 1 100

Undiff erentiated 

carcinoma
1 100 0 0 1 100

Carcinoma in situ 

(High grade intraepi-

thelial neoplasia)

1 100 0 0 1 100

Total 59 39,59 90 60,4 149 100

HISTOLOGICAL VARIANTS No %

Adenocarcinoma 128 85,9

Sqaumous cell carcinoma 11 7,38

Mucinous adenocarcinoma 7 4,68

Adenosquamous carcinoma 1 0,71

Undiff erentiated carcinoma 1 0,71

Carcinoma in situ (High grade 

intraepithelial neoplasia)
1 0,71

                           TOTAL 149 100

Age group ( year ) No % χ2-test p-value

71-80 56 37,58 39,12 <0,01

61-70 32 21,47 2,07 NS

51-60 26 17,47 0,05 NS

41-50 18 12,08 1,36 NS

31-40 16 10,73 2,46 NS

21-30 1 0,67 20,99 <0,01

Total 149 100     66,05 <0,01
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by high frequency of tumor size greater than  cm 

(, vs. ,,), serosal invasion (, vs. , 

P<,), lymphatic invasion ( vs. ), vascu-

lar invasion ( both), and histological type adeno-

carcinoma, poorly differentiated (, vs. ,).

As far as histological grading is concerned, Cc was 

mostly with moderate diff erentiation (.) with nei-

ther vascular nor perineural invasion (Figure , Table ).

Dukes’ classification was used in order to define the 

depth of invasion. Dukes B was found in , of cases, 

in , of cases Dukes C was found, whereas resection 

margins were free tumor tissue in all investigated cases. 

Sensitivity in the diagnosis of lymph node metastasis 

was high for tumor size and for serosal invasion , 

vs. ,, for differentiation was low ,, whereas 

specifi city was low for serosal invasion and for tumor 

size , vs. . Positive predictive value was high for 

lymphatic invasion (,), whereas negative predic-

tive value was high for serosal invasion, , (Table ). 

Discussion

According to recently published data Cc mortal-

ity rates declined. Most experts attribute this decline 

to the increased use of screening and earlier diagno-

sis of cancers of the colon and rectum. Studies on 

the effectiveness of the four most commonly used 

screening methods indirectly support these findings. 

About  of Cc were adenocarcinomas, approxi-

mately  were other specified carcinomas (includ-

ing carcinoid tumors), about , were epidermoid 

carcinomas, and about , were sarcomas. Th e pro-

portion of epidermoid carcinomas, mucin-producing 

TABLE 5. Diff erentiation-grading/staging of colorectal cancer

TABLE 4. Risk factors for lymph node metastasis in Colorectal cancer

Diff erentiation-grading No %

Well-diff erentiated 33 22,14

Moderately diff erentiated 112 75,16

Poorly diff erentiated 4 2,68

 Total 149 100

Staging No %

 Duke’s staging system

 A 0 0

 B 102 68,45

 C 47 31,54

 D 0 0

 Total 149 100

Node 

negative

Node 

positive

n=112 75,16% n=37 24,83%

No % No % χ 2 p value

Site 37,56 <0,01

Right colon 3 2,67 1 2,7

Left colon 35 31,25 12 32,43

Rectum 74 66,07 24 64,86

Tumor 

size (cm)
0,95 NS

<6 95 84,82 29 78,37

≥ 6 17 15,17 8 21,62

Serosal 

invasion
50,22 <0,01

Absent 95 84,82 7 18,91

Present 17 15,17 30 81,08

Lymphatic 

invasion
<0,01

Absent 112 100 0 0

Present 0 0 37 100

Vascular 

invasion
<0,01

Absent 112 100 37 100

Present 0 0 0 0

Diff eren-

tiation-

grading

7,44 <0,05

Well-diff er-

entiated
25 22,32 8 21,62

Moderately 

diff erenti-

ated

86 76,78 26 70,27

Poorly dif-

ferentiated
1 0,89 3 8,1
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carcinomas, and carcinoid tumors was greater among 

females (). Similar data were found in our material 

too: we have found adenocarcinomas in ,, and 

other histological variants in ,. Epidermoid carci-

nomas were found to be increased in our material , 

in correlations to other published data. Furthermore, 

males were attacked more than females from colorec-

tal cancer in most histological variants, except in undif-

ferentiated and Carcinoma in situ cases (, each).

With respect to age, higher percentages of sarcomas, 

mucin-producing adenocarcinomas, signet ring cell 

tumors, and carcinoid tumors were found in individu-

als under age . Overall, adenocarcinomas were more 

likely to be diagnosed at regional stages with moderate 

diff erentiation. Compared with other adenocarcinomas, 

signet ring cell tumors were more often poorly diff er-

entiated and were at distant stage at diagnosis (). Ac-

cording to our data all diagnosed variants of colorectal 

carcinomas were found to be greater in cases over age .

In Cc, factors independently associated with 

lymph node metastasis are serosal invasion, lym-

phatic invasion, and histological type (, , ). 

Similar data were found during our research, too. 

Early diagnosis is essential to improved survival and 

advanced stage at presentation has been a limiting fac-

tor in improving survival rates. Th e majority of tumors 

were Grade  at presentation; however,  presented 

at T or higher and almost one third of patients had 

metastatic disease at diagnosis. Mean age at diagnosis 

was  years. Younger patients showed poorer prog-

nosis and greater likeliness for recurrence. However, 

males presented poorer outcome than females. Th ose 

presenting younger had a poorer prognosis and were 

more likely to recur. However males had a poorer out-

come than females. In this series, it appears that Cc pres-

ents late and at an advanced stage in this demographic 

area and younger patients tends to have more advanced 

disease at diagnosis and poorer outcomes overall 

(). We have found the mean age at diagnosis higher 

in correlation with published data, over the age of  

were ,. As far as grading is concerned, the same 

data were found in our material too, grade , in ,.

Patients over  years of age are more likely to pres-

ent in the early stages of Cc (Dukes stage A or B) than 

are younger patients, who have more aggressive dis-

ease for a given stage of presentation (, , ) .

Th is was the case in our study too, most patients were over 

the age of  (,) and with the Duke’s stage B (,) 

while with the Duke’s stage C were found less (,). 

Factors independently associated with lymph node me-

tastasis of colorectal cancer were serosal invasion, lym-

phatic invasion, and histological type of tumors. Th ere-

fore, these three parameters are useful and important for 

assessing the curability of the disease and whether addi-

tional lymph node dissection is necessary after local treat-

ment of Cc (.). Our study has shown the same data.

Conclusion

Tumor characteristics such as histology, diff erentiation, size, macroscopic appearance and infl ammation give, irrespec-

tive of Dukes’ stage, valuable information on prognosis and are mandatory in planning the treatment of Cc. In Cc, factors 

independently associated with lymph node metastasis are serosal invasion, lymphatic invasion, and histological type. 

When these three parameters are favorable, local treatment of Cc does not require additional lymph node dissection.

Our data indicate that the pathologic features of the resection specimen constitute the most powerful predictors of 

postoperative outcome in Cc. Dukes’ stage and degree of diff erentiation provide independent prognostic information in 

colorectal cancer. However, diff erentiation should be assessed by the worst pattern. Distinct demographic and clinical 

patterns associated with diff erent histological pictures may be helpful for future epidemiologic, laboratory, and clinical 

studies.

TABLE 6. Sensitivity, specifi city, positive and negative predicted value

Sensitivity 

(%)

Specifi city

(%)

Positive predicted value 

(%)

Negative predicted value 

(%)

Tumor size (cm)

<6 vs. ≥ 6 84,8 58 32 68

Serosal invasion

absent vs. present 84,8 45,9 92,5 95,7

Lymphatic invasion

absent vs. present 0 0 0 0

Vascular invasion

absent vs. present 0 0 0 0

Diff erentiation

Well-diff erentiated vs. others 22,3 235,1 25 75,8
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