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Introduction

Colorectal cancer (CRC) is the most common malignant
neoplasm of the gastrointestinal tract, and is among the
most common cancers in the Western world, being the third
most commonly diagnosed.1 Its incidence rates vary bymore

than ten-foldworldwide, with higher incidence in developed
countries than underdeveloped countries.2,3 Due to the
increased incidence and mortality observed in recent deca-
des, as well as the costs associated with diagnosis and
treatment, this cancer has become a major public health
problem in many countries.4
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Abstract Objectives Colorectal cancer (CRC) is the second leading cause of cancer death in the
world, with survival correlated with the extension of the disease at diagnosis. In many
low-/middle-income countries, the incidence of CRC is increasing rapidly, while
decreasing rates are observed in high-income countries. We evaluated the anatomo-
pathological profile of 390 patients diagnosed with CRC who underwent surgical
resection, over a six-year period, in the state of Paraíba, northeastern Brazil.
Results Adenocarcinomas accounted for 98% of the cases of primary colorectal tumors,
and 53.8% occurred in female patients. The average age of the sample was 63.5 years, with
81.8% of individuals older than 50 years of age and 6.4% under 40 years of age. The most
frequent location was the distal colon; pT3 status was found in 71% of patients, and pT4
status, in 14.4%. Angiolymphatic and lymph-node involvements were found in 48.7% and
46.9% of the cases respectively. Distant metastasis was observed in 9.2% of the patients.
Advanced disease was diagnosed in almost half of the patients (48.1%). The women in the
sample had poorly-differentiated adenocarcinomas (p¼ 0.043). Patients under 60 years of
agehad a higher rate of lymph-nodemetastasis (p¼ 0.044). Tumor buddingwas present in
27.2%of the cases, and it was associatedwith the female gender, themucinous histological
type, and the depth of invasion (pT3 and pT4).
Conclusions We conclude that the diagnosis of advanced disease in CRC is still a
reality, with a high occurrence of aggressive prognostic factors, which results in a worse
prognosis.
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Colorectal cancer is considered the second leading cause
of cancer death in both genders,3 and the most common
cause of cancer-related death among non-smokers,5 with an
increase of more than 27.8% in the mortality rate related to
population growth and aging.5 Globally, there is a reduction
in mortality in Western Europe, North America, and Japan,
and an increase in developing countries.6,7 In a developing
and emerging country such as Brazil, 20.540 new cases of
colon and rectal cancers in men and 20.470 in women for
each year of the 2020-2022 triennium have been estimated.
These values correspond to an estimated risk of 19.64 new
cases per 100 thousand men and 19.03 per 100 thousand
women.8

This neoplasm is the second most diagnosed cancer in
women and the third in men.2,8–10 More than 90% of CRC
cases occur in people older than 50 years of age, with an
overall age at diagnosis of 65 years.4,11 In the EuropeanUnion
and the United States, between 2% and 8% of cases occur in
people under the age of 40.12 In this same age group, in
developing countries, the occurrence of CRC is much higher,
ranging from 15% to 35%.13 Overall, there is a wide variation
in the frequency of CRC in the population under 50 years of
age, ranging from 1.3% to 37%, and the highest values were
found among the Asian population.4

Most (90%) cases of CRC are adenocarcinomas, and sur-
vival is mainly correlatedwith the extension of the disease at
diagnosis.2 The tumor, node, metastasis (TNM) staging sys-
tem is themostwidely used system to classify the anatomical
characteristics of CRC propagation.2,5,14,15 The established
prognostic factors include depth of tumor invasion of the
intestinal wall and presence of nodal metastases (most
relevant), presence of venous or lymphatic invasion, and
the degree of tumor differentiation.16–18 Anatomopatholog-
ical staging of the surgical specimen represents themain tool
to be used in isolation to infer the prognosis and survival of
patients with CRC, representing the independent dominant
variable that most affects survival.18 It is also considered the
most important prognostic factor, guiding the choice of the
ideal cancer treatment.2,15–17

Considering that the incidence of CRC is increasing rapidly
in low-/middle-income countries, and in view of the essen-
tial and desirable diagnostic criteria for CRC, the present
study describes and analyzes the clinical and anatomopa-
thological profiles of patients diagnosed with colorectal
adenocarcinoma (CRA) who underwent surgical treatment
in two hospitals in the state of Paraíba, northeastern Brazil,
from 2013 to 2018.

Methods

Patients
The present retrospective study included patients diagnosed
with CRC identified from 2013 to 2018 at a teaching hospital
and a specialized cancer hospital in the state of Paraíba,
Brazil. The initial survey of cases was based on the diagnosis
of malignant colon, rectosigmoid, and rectal cancers accord-
ing to the International Statistical Classification of Diseases
and Related Health Problems, 10th edition (ICD-10), whose

codes for these diseases are C18, C19 and C20 respectively.
After the initial survey, we analyzed the clinical and anato-
mopathological characteristics of the patients diagnosed
with CRA who underwent surgical resection. The inclusion
criterion was patients treated with curative intent. We
excluded selected patients whose pathological reports
and/or medical records did not contain satisfactory data.
The research was approved by the Committee of Ethics in
Research in Human Beings at Hospital Universitário Lauro
Wanderley, Universidade Federal da Paraíba, under registra-
tion number 03283218.6.0000.5183.

Clinicopathological Data
The clinical variables were age (subdivided into 5 groups: 19
to 40 years; 41 to 50 years; 51 to 60 years; 61 to 70 years;
and>70 years) and gender. The anatomopathological
parameters evaluated when performing the surgical inter-
vention included: tumor topography (right, left, and rectal);
tumor size; histologic type; histological grade; presence of
perineural invasion; presence of lymphatic invasion; pres-
ence of infiltrating foci in budding pattern (tumor budding);
tumor extension/invasion depth (pT); the presence of lymph
node metastases (pN); the presence of distant metastases
(pM); and the prognostic stage. The staging was carried out
according to the Classification of World Health Organization
and the TNM classification of the American Joint Committee
on Cancer (AJCC).2,19

Statistical Analysis
For the statistical analysis, we used the Statistical Package for
the Social Sciences (IBM SPSS Statistics for Windows, IBM
Corp., Armonk, NY, United States) software, version 21.0.
Statistical significance was defined as p < 0.05.

Results

The initial case surveywasbasedon thediagnosis ofmalignant
colon cancer (ICD-10 code: C18), malignant rectosigmoid
cancer (ICD-10 code: C19), and malignant rectal cancer
(ICD-10 code: C20), totaling 532 cases. Of this total, 71 cases
corresponded to non-primary tumors of the colon, rectosig-
moid and rectum, and 45 cases (63.4%) of ovarian serous
adenocarcinoma metastases. As for the primary tumors of
the colon, rectosigmoid and rectum (461cases), 9 cases didnot
correspond to adenocarcinomas (1 gastrointestinal stromal
tumor; 2 sarcomas; 2 neuroendocrine tumors; 2 squamous-
cell carcinomas; and 2 undifferentiated carcinomas). Adeno-
carcinomas corresponded to 98% of the CRCs. Thefinal sample
was composedof 390 individuals (75 cases in 2013;60 cases in
2014; 57 cases in 2015; 77 cases in 2016; 61 cases in 2017; and
60 cases in 2018), 53.8% of them female patients.

The average age of the sample was 63.5�14.00 years
(range: 19 to 97 years), with 81.8% of individuals aged>50
years, and 6.4% under 40 years of age. In 275 cases (70.5%),
adenocarcinomas were located in distal topography. Rectal
adenocarcinomas were observed in 104 (26.6%) cases. Of the
115 cases (29.5%) located in the right colon, the cecum was
the predominant location.
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Regarding the anatomopathological characteristics, the
tumor size averaged 5.2 cm (range: 0.20 cm to 20.00 cm).
Distal tumors had a mean size of 4.7 cm, while proximal
adenocarcinomas averaged 6.6 cm (p<0.001 on the Mann
Whitney test).

Colorectal adenocarcinoma not otherwise specified (NOS)
was observed in 92.3% of the cases, while mucinous adeno-
carcinoma, in 7.7%. Well-differentiated tumors represented
only 2.1% of the cases, followed by cases of poorly-differen-
tiated (6.4%) and moderately-differentiated (91.5%) tumors.

As for tumor extension (pT), the following distribution
was observed: pT3 status – 71.4%; pT4 status – 14.3%, with
5.1% of CRA pT4a and 9.2% of CRA pT4b; pT2status – 11.5%;
pT1 status – 1.8%; and pT in situ – 1%. Perineural invasionwas
observed in 52.1% of the cases, angiolymphatic invasion, in
48.7%, and lymph node metastasis, in 46.9%. Distant metas-
tasis was observed in 9.2% of the cases (of the 36 cases with
distant metastasis, 24 corresponded to hepatic metastasis
and 12 cases involving the peritoneal cavity). Tumor budding
was observed in 106 out of 390 cases (27.2%).

Localized disease (without lymph node or distant metás-
tases: p-Stage any T, N0, M0) was diagnosed in 51.9% of
patients, and advanced disease (with regional or distant
metastases: p-Stage any T, N1-2 or M1), in 48.1%, being
38.7% of regional regional metastasis.

The absolute and relative frequencies of the clinical and
anatomopathological characteristics are shown in ►Table 1.

Associations regarding variables
Lymph-node invasion was more frequent among patients
under 60 years of age (p¼0.044). We also observed a higher
rate of poorly-differentiated adenocarcinomas among wom-
en than tomen (9.0% versus 3.3% respectively). Themucinous
histological type was most frequently observed in the right
colon (60.0%). Greater depth of invasion – pT4 status – was
observed in 40% of mucinous adenocarcinomas, and in 12.2%
of adenocarcinomas NOS.

Moderately- and poorly-differentiated (more significant-
ly) CRAs are associated with location in the right colon
(p¼0.003) and perineural, angiolymphatic, and lymph-
node involvement (p<0.001). A poorly-differentiated
histological grade was observed in 92% of the cases of
perineural invasion, and in 88% of the cases of angiolym-
phatic invasion.

The mucinous histological type, poorly-differentiated
histological grade, perineural invasion, angiolymphatic in-
vasion, and lymph-node metastasis were associated with
CRAs with pT3 and pT4 status (see ►Table 2).

Therewas a statistically significant association regarding the
presence of perineural invasion and the presence of angiolym-
phatic invasion (p<0.001) and lymph-node metastasis
(p<0.001). The detection of angiolymphatic invasionwas asso-
ciatedwith the presence of lymph-nodemetastasis and distant
metastasis (p<0.001). Patients with positive pN had distant
metastasis (p<0.001). Lymph-node involvement was observed
in 88.9% of the cases with distant metastasis. The presence of
distant metastasis (36 cases) was exclusively observed in

Table 1 Absolute and relative frequencies of the clinical and
anatomopathological characteristics of the study sample

Variables Absolute
value

Percentage
(%)

Gender

Male 180 53.8

Female 210 46.2

Total 390 100

Age group

19 to 40 years 25 6.4

41 to 50 years 46 11.8

51 to 60 years 82 21.0

61 to 70 years 101 25.9

> 70 years 136 34.9

Total 390 100

Topography

Right side of the colon 115 29.5

Left side of the colon 171 43.8

Rectal 104 27.7

Total 390 100

Histological type

Adenocarcinoma not
otherwise specified

360 92.3

Mucinous
adenocarcinoma

30 7.7

390 100

Total

Histological grade

1: Well-differentiated 8 2.1

2: moderately-
differentiated

357 91.5

25 6.4

3: poorly-differentiated 390 100

Total

T status

pT in situ 4 1.0

pT1 7 1.8

pT2 45 11.5

pT3 278 71.4

pT4a 20 5.1

pT4b 36 9.2

Total 390 100

Tumor budding

Null 6 1.5

No 278 71.3

Yes 106 27.2

Total 390 100

Perineural invasion 203 52.1

Angiolymphatic invasion 190 48.7

Lymph-node metastasis 183 46.9

Distant metastasis 36 9.2
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adenocarcinomas with depth of invasion: pT3 status – 75% of
the cases, and pT4 status – 25% of the cases (p¼0.025).

Tumor budding were associated with the female gender
(p¼0.026), mucinous tumors (p¼0.037), angiolymphatic
invasion (p<0.001), and positive lymph-node staging
(p<0.001). Regarding the T status, the presence of tumor
budding was more frequently observed in adenocarcinomas
with greater depth of invasion: pT3 (83 out of 106 cases with
budding) and pT4 (20 out of 106 cases with budding).

Between 2013 and 2018, therewere no changes regarding
average tumor size (p¼0.283), the topography of the neo-
plasia (p¼0.687), or the distribution among age groups
(p¼0.345).

Discussion

In the present study, 98% of the primary tumors of the colon,
rectosigmoid and rectum corresponded to adenocarcinomas,
which is in line with the worldwide prevalence of 90%.2

Colorectal cancer is the second most common cancer
among women and the third most common cancer among
men.2,9,10,20 In the present study, there was a slight preva-
lence of colorectal adenocarcinoma among women (53.88%),
a situation that may be related to the introduction of
population screening,2,12 as it is known that women are
more assiduous and connected with health care,12 thus

increasing the number of diagnosed cases. In addition,
women tend to pay more attention to their illness processes
that involve the perception and report of health conditions.
Men have less varied eating habits and higher alcohol
consumption compared to women; therefore, men present
a higher frequency of unhealthy behaviors.21 It is important
to highlight that, in the present study, female patients had a
higher rate of poorly-differentiated adenocarcinomas com-
pared to male patients (9.0% against 3.3% respectively).

The average age of the sample was 63.5 years, slightly
lower than the average age of 65 years reported by Pestana
and Martins4 in a study conducted in a underdeveloped
country and the average age of 71 years reported by Glover
et al.12 in a study conducted in a developed country. CRAwas
diagnosed in individuals over 50 years of age in 81.8 of the
cases. In the United States 90% of cases are diagnosed for this
same age group.1,4,11 The high prevalence in individuals
older than 50 years of age confirms that CRC is a disease of
the elderly,4 whose incidence increases continuously with
age, especially after 50 years.1,6,11 In the present study, the
frequency of CRC in the age group<40 years (6.4%, 25 of 390
cases) observed was closer to rates reported in the literature
for developed countries (2% to 8%)4 than the rates reported
for underdeveloped and emerging countries (15% to 35%).13

According to the literature,2 most colorectal cancers are
located in the left side of the colon or are rectal cancers. In

Table 2 Clinico-pathological data and their association with the T status

Variables T status Total p-valuea

pT1 pT2 pT3 pT4 pT in situ

N(%) N(%) N(%) N(%) N(%) N(%)

Histological type

Adenocarcinoma not
otherwise specified

6(85.7) 45(97.8) 261(94.2) 44(78.6) 4(100.0) 360(92.3) 0.004�

Mucinous adenocarcinoma 1(14.3) 1(2.2) 16(5.8) 12(21.4) 0(0.0) 30(7.7)

Histological grade

1: well-differentiated 2(28.6) 2(4.3) 1(0.4) 0(0.0) 3(75.0) 8 (2.1) < 0.001�

2: moderately-differentiated 5(71.4) 44(95.7) 260(93.9) 47(83.9) 1(25.0) 357(91.5)

3: poorly-differentiated 0(0.0) 0(0.0) 16(5.8) 9(16.1) 0(0.0) 25(6.4)

Perineural invasion

No 7(100.0) 37(80.4) 125(45.1) 13(23.2) 4(100.0) 186(47.7) < 0.001�

Yes 0(0.0) 9 (19.6) 152 (54.9) 42(75.0) 0(0.0) 203(52.1)

Null 0(0.0) 0(0.0) 0(0.0) 1(1.8) 0(0.0) 1(0.3)

Angiolymphatic invasion

No 7(100.0) 37 (80.4) 139(50.2) 13(23.2) 4 (100.0) 200(51.3) < 0.001�

Yes 0(0.0) 9(19.6) 138(49.8) 43(76.8) 0(0.0) 190(48.7)

Lymph-node invasion

No 6(85.7) 36(78.3) 135(48.7) 21(37.5) 1(25.0) 199(51.0) < 0.001�

Yes 0(0.0) 8(17.4) 141(50.9) 34 (60.7) 0 (0.0) 183(46.9)

Null 1(14.3) 2(4.3) 1(0.4) 1(1.8) 3(75.0) 8(2.1)

Notes: aLikelihood ratio test; �statistically significant (p< 0.05).
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the present study, 275 cases (70.5%) of adenocarcinomas were
located in the left sideof thecolon. Themost prevalentdiagnosis
for colorectal cancer located on the left is related to higher
frequencyof bleeding for these tumors,whichmay lead tomore
screening in the population, or even greater adoption of screen-
ing strategies, including fecal occult blood tests,which aremore
sensitive to neoplasms of the tumor left side.2,11

In addition, the diagnostic accuracy decreases in proximal
tumors, contributing to delays in diagnosis and treatment.12

In turn, larger tumors on the right side are eventually found
in late diagnoses, as was the case of the present research and
of a previous study17 also conducted in a developing country.

In the present study, the most common histological
subtype (mucinous adenocarcinoma) was observed in 7.7%
(30 of 390 cases) of the cases, which is in line with the
worldwide prevalence, which ranges from 5% to 20%.2 In the
present study, mucinous tumors were associatedwith great-
er depth of invasion (pT4 status), and perforation of the
visceral peritoneum or invasion/adherence to adjacent
organs or structures may lead to metastatic dissemination
by direct implantation in the peritoneal cavity. According to
previous studies,2 there is no prognostic difference com-
pared with adenocarcinoma NOS, although there is a rela-
tively poor response of mucinous tumors to systemic
treatment in the metastatic setting.

In the present series, more advanced degrees of differen-
tiation were associated with prognostic factors of aggres-
siveness such as perineural invasion, angiolymphatic
invasion, and lymph-node metastasis. For poorly-differenti-
ated CRAs, the frequency of perineural and angiolymphatic
invasion was>90%. These associations are also found in the
literature; 18,22 thus, a more reserved prognosis is attributed
to moderately- and poorly-differentiated tumors.

Tumor extension through the intestinal wall had ad-
vanced status (pT3 and pT4) in 85.7% of cases, a rate higher
than that ound by Pescatore et al.23 in a study conducted over
the course of 20 years in a developed country (76% of cases of
CRC in stages pT3 and pT4). The numbers show that CRAs are
still being diagnosed in advanced stages24 regarding pene-
tration in the intestinal wall. Consequently, this histological
parameter contributes to the smaller number of localized
diseases.

The T status has been identified as an independent
survival prognostic factor, and it is associated with a higher
risk of tumor recurrence.2,17,18 Depth of invasion in combi-
nation with other prognostic factors, such as degree of
differentiation, presence of invasion lymph-node and tumor
sprouting, is related to the riskof lymph-nodemetastasis.2,18

In the present study, stages pT3 and pT4 were associated
with prognostic factors of aggressiveness such as poorly-
differentiated histological grade, perineural invasion, angio-
lymphatic invasion, lymph-node metastasis, and distant
metastasis, which is known to compromise prognosis and
survival.1,2,5–7,15

Perineural invasion, which is a negative prognostic factor
that indicates a specially-aggressive carcinoma,19was present
in 52.1% of cases in the present study, a ratemuch higher than
that reported in other studies (20%).2,19 There is an increased

incidence of this histological finding in tumors in more
advanced stages and in the presence of other risk factors,
such as vascular and lymphatic invasion,2 which was duly
observed in the present study. Angiolymphatic invasion also
represented in our sample a morphological risk factor for the
presenceof lymph-nodemetastasis,2 constitutingan indepen-
dent indicator of adverse prognosis.19

An examination of the compromised lymph nodes is
considered the most relevant procedure in the anatomopa-
thological analysis of operative specimens of CRAs, since it is
one of themost important and independent factors related to
prognosis and therapeutic conduct.18,25 Patients with
lymph-node metastasis present a shorter rate of survival
and need systemic adjuvant chemotherapy.25,26 In the pres-
ent study, lymph-node involvement was associated with
distant metastasis, which results in a more reserved progno-
sis. In addition, we highlight the association found in the
present series, in which most cases of lymph-node invasion
affected patients younger than 60 years of age.

Tumor budding is considered the morphological manifes-
tation of the epithelial-mesenchymal transition, which is
associated with adverse prognostic characteristics and poor
results in several types of CRC.2 Tumor budding is associated
with higher TNM stage, high tumor grade, presence of
lymphovascular invasion and, consequently, nodal and dis-
tant metastases.27 The associations found in the present
study (with angiolymphatic invasion, positive lymph-node
staging, and greater depth of invasion) reinforce the findings
recently described in the literature. In the present research,
tumor budding was also associated with the female gender
and mucinous tumors.

Our failure to observe changes over the six years analyzed
in the present study in relation to tumor topography or
distribution across age groups differ from CRC trends
reported in more recent studies conducted in developed
countries, which indicate an increased rate of diagnosis of
tumors located on the right side of the colon and in younger
patients.1–3,5,6,12,19,24,28,29

Such trends are related to the establishment, dissemination
and effectiveness of screening programs in high-income coun-
tries.2 In low-andmiddle-incomecountries, themost frequent
patterns observed in non-early diagnoses still prevail (which
indicates the absence of screening), and the diagnosis of CRC is
more commonly made in the elderly and when the patients
present symptoms. Thus, these patients are diagnosed with
more advanced tumors, which, consequently, may indicate
diseases in a more advanced stages, with lymph-node metas-
tasis (regional disease), leading to a more aggressive treat-
ment, with greater damage and higher costs.

Between 2013 and 2018, the occurrence of regional
disease in the present study (38.7%), was higher than that
observed by Siegel et al.30 among Americans between 2000
and 2012 (34.5%). Thus, the diagnosis of the disease in
advanced stages is still a reality, which affected in almost
half of the patients in the present study (48.1%), which was
conducted in the Northeastern Region of Brazil, where the
incidence of CRC is the second lowest in the country (2.8-fold
lower compared to that of other regions).8
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If, on the one hand, the lower exposure of this population
to factors related to higher risks of developing CRC (dietary
habits that increase the risk, for example) and underreport-
ing are related to the lower incidence, 31,32 on the other hand,
a scenario of difficult access to screening for early detection
and treatment of cancer, associated with a limited health
infrastructure, favors and reinforces the pattern of late
diagnosis and aggressive disease. As the probability of sur-
vival in CRC depends considerably on the stage of the disease
at diagnosis, and the treatment is based on multiple modali-
ties depending on the extent of the cancer, the possibility of
cure is diminished, with a more reserved prognosis.

Conclusion

At the time of the diagnosis and anatomopathological analy-
sis, the cases of CRC showed greater depth of invasion and
more advanced stages in more than half of the sample of the
present study. Considering that a high incidence of CRC is
consistently observed in populationswith the typical diets of
high-income countries combined with a sedentary lifestyle,
and that the adoption of this same lifestyle pattern is ongoing
in poor countries, urgent and effective actions are highly
recommended, such as adopting preventive measures and
screening strategies, thus enabling early diagnosis and treat-
ment of CCR in low- and middle-income countries.
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