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MUCINOUS COMPONENT IN COLORECTAL CARCINOMA 
– INFLUENCE ON SURVIVAL
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SUMMARY

AIM. Clinical significance of mucin component in colorectal cancer is still unclear. We compared clinical and patho-
logical features of mucinous and non-mucinous colorectal cancers and assessed the impact of mucinous differentiation and 
other specific features of colorectal cancer on survival. PATIENTS AND METHODS. We analyzed clinical and pathological 
data of 271 patients who underwent surgical resection of colorectal adenocarcinoma at our Department between 1994 and 
2002. RESULTS. Patients with mucinous colorectal cancer had worse overall survival, but not statistically significant 
(P=0.296). In a multivariate model, only tumor size, the presence of hepatic metastases, and the presence of metastases in 
lymph nodes, but not mucinous differentiation, were found to be significant and independent predictors of survival. CON-
CLUSION. The results of this study confirm the frequent observation that mucinous colorectal cancer is associated with 
worse prognosis compared to non-mucinous type. However, these results do not provide evidence that mucinous differen-
tiation is independently associated with more aggressive tumor behavior. Current findings justify surgical resection of all 
gross tumor deposits, together with the employment of perioperative intraperitoneal chemotherapy in the treatment of 
patients with mucinous colorectal cancer.
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MUCINOZNA KOMPONENTA U KOLOREKTALNOM KARCINOMU – UTJECAJ NA PRE@IVLJENJE

SA@ETAK

CILJ. Klini~ka va`nost mucinozne komponente u kolorektalnom karcinomu jo{ nije jasan. Usporedili smo klini~ke i 
patolo{ke osobine kolorektalnog karcinoma mucinoznog i nemucinoznog tipa te mjerili utjecaj diferencijacije mucina i dru-
gih specifi~nih zna~ajka kolorektalnog karcinoma na pre`ivljenje. BOLESNICI I METODE. Analizirali smo klini~ke i 
patolo{ke podatke 271 bolesnika u kojih je na na{em odjelu od 1994. do 2002. kirur{kim putem uklonjen kolorektalni adeno-
karcinom. REZULTATI. Bolesnici s mucinoznim kolorektalnim karcinomom imaju lo{ije sveukupno pre`ivljenje, ali to nije 
statisti~ki zna~ajno (P=0,296). Na multivarijatnom modelu uo~eno je da su samo veli~ina tumora, prisutnost jetrenih meta-
staza i prisutnost metastaza u limfnim ~vorovima, a ne i mucinozna diferencijacija, zna~ajni i nezavisni prognosti~ki faktori 
pre`ivljenja. ZAKLJU^AK. Rezultati ovog ispitivanja potvr|uju ono {to se ~esto uo~ava, a to je da je prognoza za mucinozni 
kolorektalni karcinom lo{ija od prognoze za nemucinozni tip raka toga sijela. Me|utim, tj. rezultati ne dokazuju da je mu-
cinozna diferencijacija nezavisno povezana s agresivnijim pona{anjem tumora. Sada{nji nalazi opravdavaju kirur{ku resek-
ciju svih okom vidljivih tumorskih depozita uz primjenu perioperativne intraperitonejske kemoterapije u lije~enju bolesnika 
s mucinoznim kolorektalnim karcinomom.

KLJU^NE RIJE^I:  adenokarcinom, mucinozni; kolorektalne neoplazme; analiza pre`ivljenja; neoplazme kolona/*patologija/kirurgija; 
neoplazme rektuma/*patologija/kirurgija
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INTRODUCTION

Colorectal cancer is the third most common 
cancer in the world, with over 600,000 new cases 
every year (1).

Mucinous adenocarcinoma represents a par-
ticular subtype of colorectal cancer with distinct 
features (2). This type of colorectal cancer accounts 
for approximately 5%-20% of all colorectal cancers 
(1, 3). It is characterized by accumulation of extra-
cellular mucin that by definition comprises more 
than 50% of the tumor mass (4, 5). Mucinous 
colorectal cancer usually occurs more frequently 
in the right colon (5), in younger patients and 
presents in more advanced stage (3, 5). It is there-
fore considered to have worse prognosis com-
pared to non-mucinous cancer (3, 5, 6).

However, some reports question the prog-
nostic significance of mucinous differentiation of 
colorectal cancer, reporting on no significant dif-
ference in survival between mucinous and non-
mucinous colorectal cancers when compared by 
stage or in multivariate analyses (2, 7-9). Further-
more, highly mucinous (or colloid) carcinomas of 
some organs (e.g. breast, pancreas) are found by 
some authors to have better prognosis than other 
types of cancers of respective organs (10, 11). In-
terestingly, MUC2 gene, which is highly expressed 
in mucinous colorectal cancer, is a tumor suppres-
sor gene (12).

Therefore, the clinical significance of mucin 
component in colorectal cancer is still unclear (3), 
and there is ongoing controversy about its prog-
nostic value.

In this study, we compared clinical and path-
ological features of mucinous and non-mucinous 
colorectal cancers and performed multivariate 
analysis to assess the impact of mucinous differ-
entiation and other specific features of colorectal 
cancer on survival.

PATIENTS AND METHODS

In this study, we analyzed clinical and patho-
logical data of 271 patients with histological diag-
nosis of colorectal adenocarcinoma. All patients 
underwent surgical resection at our Department 
between 1994 and 2002.

Preoperative assessment included colonos-
copy with biopsy for histological verification of 
adenocarcinoma as well as abdominal ultrasound 

for detection of hepatic metastases. In cases of 
emergency surgery, intraoperative inspection and 
palpation of the liver was accompanied by post-
operative liver ultrasound.

For all patients, age and gender were ob-
tained from admission records. Operating sur-
geon’s report included information about tumor 
location and macroscopic signs of hepatic and 
peritoneal metastases. Pathology report included 
information about tumor size (diameter), local in-
filtration according to the 6th revision of TNM clas-
sification for colorectal cancer, number of positive 
lymph nodes, and the degree of tumor differentia-
tion (well, moderate and poor).

By definition, tumors were considered to be 
mucinous if more than 50% of their volume was 
made of extracellular mucus (5, 13). Survival was 
analyzed using the data from the National Cancer 
Registry and hospital records.

In one patient with two metachronous tu-
mors the location could not have been unequivo-
cally determined.

Data analysis was performed using the Mann-
-Whitney U test and Fisher exact test as appropri-
ate. Survival rates were calculated using the Ka-
plan-Meier method and compared using the Man-
tel-Cox test. Variables that were independently and 
significantly associated with survival were deter-
mined using the Cox proportional hazard regres-
sion method. Values of p<0.05 were considered sta-
tistically significant.

RESULTS

Patients with mucinous and non-mucinous 
colorectal adenocarcinoma did not differ signifi-
cantly in either age or proportion of genders (Table 
1). Mucinous carcinomas were located significant-
ly more often proximal to splenic flexure (Fisher 
exact test, P=0.018) and significantly less often in 
the rectum (Fisher exact test, P=0.026). Further-
more, mucinous carcinomas were significantly 
larger at the time of surgery (Mann-Whitney U 
test, P=0.023). However, there were no statistically 
significant differences in the proportions of pa-
tients with positive lymph nodes, hepatic metasta-
ses or peritoneal carcinosis (Fisher exact test, 
P>0.05) (Table 1).

In an univariate model, variables signifi-
cantly associated with survival were tumor size 
(P=0.0001), the presence of hepatic metastases 
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Table 1.
CLINICAL AND PATHOLOGICAL FEATURES OF NON-MUCINOUS AND MUCINOUS COLORECTAL 

ADENOCARCINOMAS.

Non-mucinous colorectal 
adenocarcinoma

Mucinous colorectal 
adenocarcinoma P value

Patients 237 34
Age (years) 67 (44-91) 66 (40-83) 0.329
Gender

Female 96 40.51% 11 32.35% 0.454
Male 141 59.49% 23 67.65%

Location
Right 53 22.36% 14 41.18% 0.031
Left 87 36.71% 13 38.24% 0.851
Rectum 96 40.51% 7 20.59% 0.036
Unknown 1

Tumor diameter (cm) 4.5 (0.5-20) 6.0 (2-10) 0.023
Peritoneal metastases

Yes 11 4.64% 4 11.76% 0.103
No 226 95.36% 30 88.24%

Hepatic metastases
Yes 31 13.08% 5 14.71% 0.788
No 206 86.92% 29 85.29%

Lymph node metastases
Yes 103 43.46% 14 41.18% 0.855
No 134 56.54% 20 58.82%

Local infiltration
T1 8 3.38% 1 2.94% 0.704
T2 41 17.30% 9 26.47% 0.235
T3 167 70.46% 18 52.94% 0.049
T4 21 8.86% 6 17.65% 0.125

Differentiation
Well 128 54.01% 21 61.76% 0.462
Moderate 93 39.24% 13 38.24% 0.911
Poor 16 6.75% 0 0.00% 0.234

Values are presented as median values with range given in parentheses.

Table 2. 
RESULTS OF UNIVARIATE REGRESSION ANALYSIS 

OF FACTORS INFLUENCING SURVIVAL.

Beta Wald P value
Tumor size 0.189 22.851 0.000
Liver metastases 1.336 28.807 0.000
Gender -0.157 0.415 0.519
Age 0.021 2.346 0.126
Rectal vs. colon cancer 0.124 0.275 0.600
Right vs. left colon -0.321 0.962 0.327
Peritoneal metastases -1.434 19.467 0.000
Mucinous type 0.090 0.321 0.571
Grade -0.062 0.081 0.776
T stage 0.714 13.615 0.000
Nodal metastases 0.901 12.823 0.000

Beta = regression coefficient, P=level of significance

Table 3. 
RESULTS OF COX MULTIPLE REGRESSION OF VARIABLES 

THAT INDEPENDENTLY INFLUENCE SURVIVAL OF 
PATIENTS WITH COLORECTAL CANCER.

Beta Wald P value
Tumor size 0.134 11.974 0.001
Liver metastases 0.978 8.559 0.003
Peritoneal metastases -0.762 2.230 0.135
T stage 0.268 1.661 0.198
Nodal metastases 0.559 3.656 0.056

X2 = 38.9413 ; γ = 5 ; P < 0.00001

(P=0.0001), peritoneal carcinosis (P=0.0001), depth 
of local invasion (P=0.0001) and the number of 
positive lymph nodes (P=0.0001) (Table 2).
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In a multivariate model, only tumor size, the 
presence of hepatic metastases, and marginally 
the presence of metastases in lymph nodes were 
found to be significant and independent predic-
tors of survival (Table 3).

Generally, patients with mucinous colorectal 
cancer had worse overall survival. However, no 
significant difference in survival was observed be-
tween patients with mucinous adenocarcinoma as 
compared to those with non-mucinous (ordinary) 
adenocarcinoma (Mantel-Cox test, P=0.296) as 
shown in Figure 1.

DISCUSSION

Mucinous colorectal cancer may represent a 
distinct type of colorectal malignancy. This type of 
colorectal cancer is generally thought to prolifer-
ate and metastasize more rapidly than ordinary, 
non-mucinous cancers, and these clinicopatholog-
ical features result in lower curability and in-
creased rate of recurrence; due to these character-
istics, mucinous colorectal cancers are thought to 
have worse prognosis (14-16). However, other re-
ports claim no significant difference in prognosis 
between mucinous and non-mucinous colorectal 
cancer (9), especially when compared by stage (17) 
or in multivariate analysis (8, 18).

In our study, we found worse overall 5-year 
survival of patients with mucinous colorectal can-
cer compared to those with non-mucinous cancer, 
but this difference was not statistically significant.

Distribution of mucinous colorectal cancer 
within the colorectum in our study showed ten-
dency for proximal colon. Most mucinous cancers 
were located in the right colon, followed by the 
left colon and rectum. Non-mucinous cancers 
were most frequently located in the rectum, fol-
lowed by the left colon and the right colon (Table 
1). Patients with mucinous colorectal cancer were 
also younger than patients with non-mucinous 
cancer, with no significant difference according to 
the gender. This is in accordance with findings of 
other authors, who also found that mucinous co-
lorectal cancer occurred more frequently in young-
er patients (19) and in the proximal colon (2).

Mucinous colorectal cancer is also found to be 
more frequently associated with peritoneal dissem-
ination (20), distant metastases (21) and increased 
stage at diagnosis (3). In our study, we found that 
mucinous cancers had significantly greater diame-
ter at the time of diagnosis compared to non-muci-
nous cancers. The frequency of lymph node metas-
tases and hepatic metastases was similar in both 
groups, but peritoneal carcinosis was more than 
twice more common in patients with mucinous 
cancer. Frequency of T1 and T2 stages was similar 
in both groups. Patients with non-mucinous cancer 
had significantly greater frequency of T3 stage 
compared to patients with mucinous cancer. How-
ever, frequency of T4 stage in patients with muci-
nous cancer was two times greater than in patients 
with non-mucinous cancer. The production of mu-
cus under pressure may allow tumor to more fre-
quently gain access to the peritoneal cavity (20). It 
can only be hypothesized that mucinous cancer, 
once it penetrates the bowel wall, is more likely to 
spread through the serosa to adjacent organs (re-
sulting in T4 stage or peritoneal carcinosis) com-
pared to non-mucinous cancer; this hypothesis, 
however, needs further investigation.

In univariate analysis, we found that tumor 
size, presence of liver metastases, peritoneal carci-
nosis, T stage and presence of nodal metastases 
were statistically significant predictors of survival. 
In multivariate model, only tumor size, presence 
of liver metastases and nodal involvement inde-
pendently influenced survival.

Mucinous differentiation was not significant-
ly associated with survival in neither univariate 
nor multivariate model. Similar results were also 
reported by Sasaki et al. (18) in an analysis of 316 
mucinous and 413 non-mucinous carcinomas; 
they found that mucinous differentiation was not 

Figure 1. Cummulative survival rates for patients with non-mu-
cinous colorectal adenocarcinoma (OA) and those with muci-
nous colorectal adenocarcinoma (MA).
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independently associated with survival in multi-
variate analysis (18). Purdie et al. also found that 
mucinous differentiation of colorectal cancer has 
no prognostic significance (9), and Berg and God-
win reached the same conclusion (17).

Lack of clear evidence for the worse progno-
sis of mucinous colorectal cancer may also be, at 
least in part, due to technical differences in pub-
lished studies.

One of the difficulties in determining the 
clinical significance of mucinous component in 
colorectal cancer may also be the problem of de-
fining uniform criteria for defining mucinous can-
cer (1). Histologically, it is characterized by lakes 
of mucin where tumor cells are floating unat-
tached to the stroma (10). While some authors de-
fine mucinous cancer as one composed of acini 
secreting lakes of mucus deep within the infiltrat-
ing portion of the tumor (3, 14), others use criteria 
based on the minimum percentage of mucinous 
component, that ranges from 50% to 75% (1, 5, 22). 
Clearly, further research is required to determine 
uniform criteria for mucinous adenocarcinoma of 
the colon and rectum (10).

Another issue is the inclusion criteria for 
analysis. Some authors included only well and 
moderately differentiated non-mucinous colorec-
tal adenocarcinomas, and excluded poorly differ-
entiated non-mucinous adenocarcinomas from 
survival analysis because of its proven worse 
prognosis (3). Other authors included cancers 
with well, moderate and poor differentiation (23). 
On the other hand, some authors analyzed muci-
nous adenocarcinoma together with signet-cell 
carcinomas, that are today recognized as two dis-
tinct subtypes of colorectal cancer (14).

Another reason for the worse survival of pa-
tients with mucinous colorectal cancer, although 
not statistically significant, may be the fact that the 
majority of mucinous cancers are located in the 
proximal colon. It takes more time for tumors of 
the proximal colon to develop symptoms, so that 
could be the reason for revealing the diagnosis in 
more advanced stage of tumor growth comparing 
to the tumors of the distal colon, and so worse 
overall survival.

Finally, it should be noted that mucinous 
colorectal cancer may not represent one uniform 
subgroup of colorectal malignancy.

Excessive accumulation of mucin within the 
stroma is shown to be due to the reversed polarity 

of cells, leading to secretion of mucus into the stro-
ma (12). This pattern of mucin secretion is named 
colloid or “pure mucinous” (10). These colloid 
cancers are thought to have better prognosis be-
cause mucin in the stroma may act as a barrier to 
the tumor spread (10). However, the presence of 
even a small component of ordinary carcinoma 
means that cell have acquired properties that al-
low them to overcome mucin barrier and inde-
pendently invade stroma, thus resulting in more 
aggressive behavior (10). Kazama et al. found that 
mucinous colorectal cancers with chromosomal 
instability (CSI) represent a subgroup of mucinous 
colorectal cancers that have worse prognosis (24).

The results of this study confirm the frequent 
observation that mucinous colorectal cancer is as-
sociated with worse prognosis compared to non-
mucinous type. However, these results do not 
provide evidence that mucinous differentiation is 
independently associated with more aggressive 
tumor behavior. Further studies of the significance 
of the percentage of mucin (10), different molecu-
lar changes (4, 13, 24, 25) and the biomechanical 
role of mucin component (10) may provide more 
information.

Current findings, as well as the results of oth-
er studies (20, 26, 27), justify surgical resection of 
all gross tumor deposits, together with the em-
ployment of perioperative intraperitoneal chemo-
therapy in the treatment of patients with muci-
nous colorectal cancer.
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