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Abstract

Introduction: The occurrence of metastases in rectal cancer disease is an additional important worrying
factor not only in the patient but also in the surgeon due to their often fatal outcome. Up to 20% of
patients with rectal cancer have metastatic disease at the stage of detection of the primary disease.
Despite the development of preoperative neoadjuvant treatment, preoperative chemo-radiotherapy in
rectal cancer, metastases pose a challenge in the proper management of the disease, especially as they
significantly reduce the 5-year survival rate.

Aim of the study: The aim of this study is to highlight the significant factors that have influence in the
occurrence of metastatic disseminated disease in the patients with primary diagnosed rectal cancer.

Material and Methods: This is a prospective study which include a 82 patients aged from 43 to 87 years,
with an average age of 66 years with previously colonoscopy proven rectal cancer. Before the operation
magnetic resonance images (MRI) was made at-1.5T magnet for determination the MRI T and N staging
preoperatively. For detection of distant metastatic deposits, M staging, computer tomography (CT) after
dynamic application of intra venous contrast medium on lungs and whole abdomen was done in all 82
patients.

Results: Metastatic deposits were found in 14 (17.07%) of 82 patients with rectal cancer disease, of them
12 were male and 2 patients were female. Eleven of the patients had metastatic deposits in the liver, 2
patients had metastatic deposits in the lung and liver at the same time and 1 patient had metastatic deposit
in the peritoneum. The occurrence of metastases was significantly associated with pathohistological
findings of extra mural vascular invasion EMVI (p=0.014). Metastases were detected in 78.6% (11) EMVI-
positive patients and 21.4% (3) EMVI-negative patients. In the group of patients without metastases,
42.65% (29) patients were EMVI positive, 57.35% (39) were EMVI negative. Metastases were detected
in one patient with T2 stage of rectal cancer, 18.2% (10) of T3 stage, most commonly and within T4 stage
of rectal cancer-25% (3) patients. According to the N stage of rectal cancer metastasis were found in 3
patients NO stage, 5 patients in N1 and also 5 in N2 and 1 patient in N3 stage of the disease. Depending
on the localization of the rectal cancer in 4 patients rectal cancer was localized in the rectosigmoid part,
in 4 patients in the proximal part of the rectum, in 2 patients with metastasis, rectal cancer was localized
in the mid rectum and in 4 patients rectal cancer was in distal part of the rectum.

Conclusion: Rectal cancer is spread malignant disease worldwide and it is third common malignancy
after breast and lung cancer in woman and prostatic and lung cancer in male population. Occurrence
of metastatic dissemination when primary rectal cancer has been diagnosed is not so rare condition
but is very important to be aware of the factors that are associated with metastatic dissemination of
rectal cancer. Knowing the possibility of dissemination can lead to increase the 5 years survival rate and
decrease the percentage of incurability.
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Introduction

Despite the development of preoperative neoadjuvant treatment, preoperative chemo-
radiotherapy in rectal cancer, metastases pose a challenge in the proper management of the
disease, especially as they significantly reduce the 5-years survival rate [1,2]. The occurrence
of metastases in rectal cancer disease is an additional important worrying factor not only in
the patient but also in the surgeon due to their often-fatal outcome. The fact that up to 20%
of patients with rectal cancer have metastatic disease at the stage of detection of the primary
disease is challenging and should be taken with great concern [3,4].

The latest research on the spread of metastases focuses on their development at the
cellular and molecular level. Unfortunately, the epidemiological knowledge is still insufficient
due to the fact that the registers for cancerous diseases do not always include the data for the
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metastatic disease [5]. The “anatomical/mechanical hypothesis”
and the “seed and soil” hypothesis are widely accepted to explain
the spread of metastases. Recently, the “seed and soil” hypothesis
has been specially developed because it examines the tumor-the
stromal reaction at the molecular level. Specific tumor cells show
a predisposition to certain target organs. Dissemination of initial
metastases acts as a seed for further metastatic scattering [2,6].
Blood drains from the proximal rectum and rectosigmoid colon
through the portal system to the liver. The next organs from the liver
are the lungs through the heart. All parts of the gastrointestinal tract
share a common lymphatic drainage-through the cistern to the left
subclavian vein-to the lungs. Additionally, metastases may spread
throughthe peritoneal fluid into the peritoneal cavity [ 7,8]. Mucinous
adenocarcinomas show a predisposition to the peritoneum and are
more aggressive; mucinous adenocarcinomas are also thought to be
genetically predisposed to the peritoneal space [9,10]. Due to the
embryological origin of the proximal and distal rectum it is clear
that they demonstrate a different biology in terms of metastases
[11,12]. Anatomical localization and histological subtypes have a
strong reflection on the manner of metastasis, especially when it
comes to an organ other than the liver. Rectal cancer can metastasize
to the liver, lungs, central nervous system (CNS), peritoneum, and
bones. The prognosis for survival approximately is worst in CNS
metastasis-4 months, bones-6 months, liver metastases - 9 months,
and lung metastases-14 months [13-15].

Material and Methods

This is a prospective study which includes a 82 patients
aged from 43 to 87 years, with an average age of 66 years with
previously colonoscopy proven rectal cancer. Before the operation
magnetic resonance images (MRI) were made at-1.5T magnet for
determination the MRI T and N staging preoperatively. For detection
of distant metastatic deposits-M staging, computer tomography
(CT) after dynamic application of intra venous contrast medium on
lungs and whole abdomen was done in all 82 patients.

Results

Fourteen (17.07%) ofthe patientshave metastaticdissemination
when primary was diagnosed with rectal cancer disease (Table
1; Figure 1). Ten of male patients have metastatic deposits in the
liver, one in liver and lungs and one male patient has metastatic
deposits in peritoneum. One female patient has metastatic deposits
in the liver and one in both liver and lungs (Figure 2). Patients with
and without metastases had a similar mean age on average, about
67 years, and no statistically significant difference (66.85+9.1
vs. 66.62+10.01) (Table 2) The occurrence of metastases was
significantly associated with pathohistological findings of extra
mural vascular invasion (p=0.014). Metastases were detected in
78.6% (11) EMVI-positive patients and 21.4% (3) EMVI-negative
patients. In the group of patients without metastases, 42.65% (29)
patients were EMVI positive, 57.35% (39) were EMVI negative
(Table 3; Figure 3). Depending on the localization of the rectal
cancer in 4 patients rectal cancer was localized in the rectosigmoid
part, in 4 patients in the proximal part of the rectum, in 2 patients
with metastasis rectal cancer was localized in the mid rectum and
in 4 patients rectal cancer was in distal part of the rectum (Table 4;
Figure 4). Metastases were detected in one patient with T2 stage
of rectal cancer, 18.2% (10) of T3 stage, most commonly within
T4 stage of rectal cancer-25% (3) patients (Table 5; Figure 5).
According to the N stage of rectal cancer metastasis were found in 3
patients NO stage, 5 patients in N1 and also 5 in N2 and 1 patient in
N3 stage of the disease (Table 6; Figure 6).

Table 1: Distribution of the patients according the pres-
ents of Metastatic deposits (MS deposits).

Metastatic 0
Deposits n (%)
Yes 14 (17.07)
No 68 (82.93)

MS deposits

Figure 1: Graphic presentation of metastasis dissemination in patients.
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Figure 2: Graphic presentation of localization of metastasis according to patient’s gender.

Table 2: Patients age with and without metastatic deposits.

. Descriptive _
MS Deposits Statisticsi(Age) p=Level
n mean+SD Range
Yes 13 66.85+9.1 52-81 p=0.94 ns
No 68 66.62+10.01 43-87
Student t=0.076, p=0.94.
METASTASIS
n Mo
100% - B Yes
80% -
60% -
k - -
40% P =
20 { > s
P o
0 T d
EMVT+ EMVI-

Figure 3: Graphic presentation of metastatic dissemination in EMVI+ and EMVI- status in rectal cancer.

Table 3: Status of extra mural vascular invasion (EMVI) in patients with rectal cancer with and without presents of

distant metastasis.

EMVI Patohistology p=Level
MS deposits EMVI+ EMVI- ol
n (%) n (%)
Yes 11(27.5) 3(7.14) 14 p=0.014 sig
No 29(72.5) 39(92.86) 68

Chi-square=5.99, df=1, p=0.014.
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Figure 4: Graphic presentation of localization of the rectal cancer with and without MS deposits.

Table 4: Localization of the rectal cancer with and without MS deposits.

Localization of the Rectal Cancer p=Level
MS Rectosigmoid Mid Low Proximal Proxm_lal al.ld Low and
rectosigmoid .
n part rectum rectum rectal part i mid rectum
0, 0, 0, 0, 0,
n (%) n (%) n (%) n (%) n (%) n (%)
Yes 14 4(25) 2(10.53) 4(10.81) 0 4(100) 0 p=0.002sig
No 68 12(75) 17(89.4) 33(89.19) 5(100) 0 1(100)
Fisher exact test, two tailed, p=0.002.
" 9 metastasis
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Figure 5: Graphic presentations of the presents of MS deposits according to the T stage of rectal cancer.

Table 5: Presents of MS deposits according to the T stage of rectal cancer.

Patohistology
MS =level
Deposits N Stage T1 Stage T2 Stage T3 Stage T4 p=
n (%) n (%) n (%) n (%)
Yes 14 0 1(12.5) 10(18.18) 3(25) p=0.65 ns
No 68 7(100) 7(87.5) 45(81.82) 9(75)

Fisher exact test, two tailed, p=0.649.
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Figure 6: Graphic presentation of rectal cancer with and without MS deposits according to N stage.
Table 6: Rectal cancer with and without MS deposits according to N stages.
Patohistology Lymph Nodes
MS No + lymph -
Deposits . e NO N1 N2 N3 p=level
n (%) n (%) n (%) n (%) n (%)
Yes 14 0 3(7.32) 5(20) 5(41.67) 1(50) p=0.031sig
No 68 2(100) 38(92.68) 20(80) 7(58.33) 1(50)

Fisher exact test, two tailed, p=0.031.

Discussion

The presence of metastatic disseminated disease in the case
of a diagnosis of rectal cancer is an advanced stage of the disease.
That is why metastatic disseminated disease in the case of primary
rectal cancer is a challenge in treatment that requires a special
and comprehensive approach. Regardless of the progress of the
preoperative neoadjuvant chemo-radiotherapy approach, dealing
with distant metastases is still an important factor influencing
rectal cancer to be an incurable disease. Circulating tumor cells
are cells from the primary tumor that are found in the blood of
patients without the presence of metastases. The presence of
circulating tumor cells is a prognostic biomarker in patients with
rectal cancer [16]. Different parts of the rectum have different
blood supply. Three main arteries supply blood to the rectum. The
upper rectal artery which is a branch of the a. mesenterica inferior
supplies blood to the upper part of the rectum. The middle rectal
artery which originating from the anterior branch of the a. iliaca
interna or from the lower visceral arteries supplies the middle part
of the rectum. The inferior rectal artery originates from the internal
pudendal artery and supplies the low rectum [17]. Because the
blood supply to the rectum is through different arteries, circulating
cancer cells depend on the location of the tumor [18]. Differences
in locally advanced disease, such as the depth of tumor invasion,
the presence of lymph node metastases, and incomplete tumor
resection, correlate directly with tumor cells in the central venous
blood compartment rather than in the mesenteric venous blood
compartment [19]. Hepatic venous metastases are much more

common than those in the peripheral venous compartments [20].

For rectal carcinoma localized to the proximal end of the
middle rectum as well as the upper rectum, it is important to
determine the distance to the peritoneal reflection because the
rectum from 6cm to 8cm of the anal verge to the proximal part is
covered with peritoneum on its anterior and lateral surface [21].
Involvement of the peritoneum is very important in the further
possible spread of intraperitoneal metastases [22]. In the lower
parts of the rectum, mesorectal fat surrounds the rectum, and it
is circumferentially surrounded by a mesorectal fascia. While in
the higher parts the peritoneum covers the anterior part of the
mesorectal fat to a point called the anterior peritoneal reflection.
From the anterior peritoneal reflection, the peritoneum extends
posteriorly and bypasses the rectosigmoid junction. Peritoneal
reflection is presented as a thin (0.5mm-1mm) low signal line in
the T2 waited images that bind the anterior aspect of the rectum.
On sagittal projection, peritoneal reflection can be visualized above
the seminal vesicles in a man and at the utero-cervical angle in a
woman. The relationship of the tumor with the peritoneal reflection
should be carefully analyzed [23,24].

Mucinous rectal adenocarcinomas have a higher tendency to
metastasis and are usually more advanced at the time of diagnosis.
Of great importance is the fact whether the tumor penetrates
the sacral fascia. With standard total mesorectal excision these
lymph nodes cannot be removed [25]. Detection of malignant
extramesorectal lymph nodes indicates the need for a more
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extensive surgical approach, as well as the use of radiotherapy in
high-risk areas. Extramural vascular invasion (EMVI) is suspected
when the veins near the tumor are irregular or dilated. EMVI was
accepted as an independent prognostic indicator in rectal cancer
associated with a higher incidence of metastases, local recurrences,
a poorer response to preoperative chemo-radiotherapy, and,
above all, a lower survival rate [26]. It has recently been
shown that the rate of distant MS deposits and the response to
preoperative chemo-radiotherapy are strongly correlated with
the size of the blood vessels involved [27]. Metastatic deposits
in this study were detected in 17.1% (14) patients, of whom 11
had liver metastases, 2 patients had liver and lung metastases,
and one patient had peritoneum. In this group of patients with
rectal cancer, a statistically significant difference was confirmed
between male and female patients depending on the occurrence
of metastases (p=0.02). There are significant differences between
male and female responders with metastatic dissemination, more
often metastasis is present in male respondents-25% (12) versus
5.9% (2) female responders. The occurrence of metastases was
significantly associated with pathohistological findings of extra
mural vascular invasion (p=0.014). Metastases were detected in
78.6% (11) EMVI-positive patients and 21.4% (3) EMVI-negative
patients. In the group of patients without metastases, 42.65% (29)
patients were EMVI positive, 57.35% (39) were EMVI negative.
All this is a confirmation of the results of the world literature on
the importance of extramural invasion in the overall pathology
of rectal cancer. Patients with and without metastases had a
similar average age, about 67 years, so there is not statistically
significant difference (66.85+9.1 vs. 66.62 +10.01). The occurrence
of metastases significantly depended on the localization of rectal
cancer (p=0.002). Metastases were detected in all 4 patients with
localized rectosigmoid carcinoma of the colon and upper rectum, in
25% (4) patients with rectosigmoid carcinoma, 10.5% (2) patients
with middle rectal cancer, and in 10.8% (4) patients in whom the
localization of the cancer was at the level of the lower rectum. This
is due to the embryological origin of the proximal and distal rectum
and the blood drainage through the portal bloodstream of the
rectosigmoid and proximal rectum.

Conclusion

Rectal cancer is spread malignant disease worldwide and it is
third common malignancy after breast and lung cancer in woman
and prostatic and lung cancer in male population. Occurrence of
metastatic dissemination when primary rectal cancer has been
diagnosed is not so rare condition but is very important to be aware
of the factors that are associated with metastatic dissemination of
rectal cancer. Knowing the possibility of dissemination can lead to
increase the 5 years survival rate and decrease the percentage of
incurability.
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