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Abstract

INTRODUCTION

The incidence of recurrence of rectal cancer worldwide has shown a significant decline in the last ten years due to the
progress of neoadjuvant preoperative chemoradiotherapy and the improvement of surgery. The recurrence rate is 4% - 8%
usually in the first 3 years after surgical treatment.

AIM OF THE STUDY

This paper demonstrate the importance of the significant factors which has influence in the recurrence of rectal cancer
in order to provide increase in 5-year survival rate and decrease in recurrence rate in operated patients from rectal cancer.

MATERIAL AND METHODES

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- 1.5 T
magnet for MRI staging preoperatively. In the three years fallow up period after the operation when suspicion of local re-
currence was established control MRI was done. Waited images which were made are: SAG T2 W1, AX TIWI, AX T2W1,

AX DWI, and SAG and AX waited images after intra venous contrast medium administration - Gadolinium.
RESULTS

In three years fallow up period after the operation 13.4% (11) patients had a recurrence of the disease. The disease re-
curred in 14.6% (7) male patients, and in 11.8% (4) female patients.

The occurrence of recurrence of the disease was not significantly related to the age of the subjects (p = 0.28). Patients with
relapse were on average insignificantly older than patients without relapse (69.6+8.5vs.66.2+9.9).

The results of the study showed that the occurrence of recurrences was significantly associated with extra mural vascular
invasion (EMVI) determined pathohistologically (p = 0.018). With recurrence were registered 81.8% (9) patients EMVI
positive and 18.2% (2) patients EMVI negative.

In the group of patients without relapse, 43.7% (31) patients were EMVI positive, 56.3% (40) were EMVI negative pa-
tients. Five from the patients with recurrence were at patohistology T3 stage and four were at T4 stage, and only two of
them were at T2 stage but with positive EMVI. Depending on the nodal stages there were 14.6 %( 6) patients with rectal
cancer recurrence in NO stage, 16 %( 4) patients in N1 stage and one patient in N2 stage of the disease

CONCLUSION

The results of the study showed that the occurrence of recurrences of rectal cancer was significantly associated with extra
mural vascular invasion determined pathohistologically (p =0.018). Risk factors for local recurrence included: positive cir-
culatory resection margins, lack of preoperative neoadjuvant treatment in advanced disease, positive extramural vascular
invasion, tumor perforation during surgical treatment, tumor localized next to the anal verge.
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INTRODUCTION

The incidence of local recurrence of rectal cancer has begun to
decline in the last 10 years worldwide, due to the preoperative
neoadjuvant treatment, chemo-radiotherapy before surgery in ad-
vanced stages of rectal cancer and also the improvement of sur-
gery. The recurrence rate occurs at 4-8% of all patients usually in
the first 3 years of treatment. [1]

The risk of recurrence of rectal cancer includes advanced stage
(T3 and T4), without prior chemo-radiotherapy. Extra mural vas-
cular invasion (EMVI) is an important prognostic indicator of
possible recurrence of rectal cancer after surgery. [2]

It should be noted that in addition to the venous mural canals in
the submucosa and muscularis propria, tumor cells may migrate
and change their morphology and structure, so they become irreg-
ular, thickened, with altered signal and after contrast administra-
tion shows amplification. Although it does not directly affect the
tumor stage, EMVI suggests a high-risk status of the disease. [3]

Other risk factors include tumor stage, the distance of the tumor
to the anal verge, presence of EMVI, anastomotic dehiscence, and
tumor perforation during surgery. In some cases, complete resec-
tion may prolong survival. [4]

In fact, the surgical risks may be unacceptably high for an ad-
vanced tumor stage and thus require radical surgery (partial sa-
crectomy, pelvic exenteration).

Local recurrence is most often visualized on resection margins,
which may be abdominal-peritoneal, low anterior or superficial
resection margins, depending on the type of surgical technique
performed. [5, 6]

The tumor may also originate from the rectal wall and may be
with extraluminal or intraluminal localization.

Intraluminal recurrences are less common and most commonly
occur at the anastomosis line. Cancer can also develop in the
pelvic organs and is classified according to localization (central,
lateral-pelvic, and sacral). [7]

Central recurrence (bladder, prostate, seminal vesicles, uterus,
vagina, or small intestine) is the most common and has the best
prognosis. The sacrum is the rarest site for local recurrence, while
the lateral pelvis has the worst survival rate. [8, 9]

Magnetic resonance imaging (MRI) is the most sensitive and spe-
cific tool in detecting local recurrence. The appearance varies de-
pending on the histology of the primary tumor, but the lesion
is mainly intermediate to high signal intensity on the T2 waited
images, and shows marked post-contrast amplification. [10, 11]

If a fibrous component is present, the tumor may show hyposignal
intensity, and little or no post-contrast amplification. This mainly
occurs in small lesions after complications such as anastomotic
likige or hemorrhage. It is difficult to distinguish tumor recur-
rence from post-radiation changes. [12]

Transcriptomics 2020, Vol.7 Iss.4:146

Morphologically characteristics of recurrence are commonly re-
ferred to as an irregular globular mass that grows in size or chang-
es shape over time. Central necrosis may be present. In contrast,
postoperative inflammation produces soft tissue thickening with
fatty tissue that disappears over time. [13]

Radiation produces early thickening of the intestinal wall, ede-
ma, and ulceration. Later changes may be strictures, fistulas, mus-
cle atrophy. [14]

On MRI fibrosis is differentiated from relapse based on hypo-
signal in the T1 and T2 waited images, but an acute or subacute
tumor reaction may not be distinguishable from the tumor and
may persist for up to 12 months after surgery. [15]

Granulation tissue, hematoma, and radiation-induced inflamma-
tion may cause mural thickening, hypersignal in the T2 waited
images, and post contrast amplification. [16]

Some authors suggest that the shape of the mass may help differ-
entiate a tumor from fibrosis. The oval appearance favors recur-
rence, while flat margins suggest fibrosis. [17]

The combination of these criteria with a hypersignal in the T2
waited images and contrast enhancement over 40% is highly sen-
sitive and specific for local recurrence.

Another criterion is annular post-contrast staining, in which the
tumor presents with a central hyposignal intensity surrounded by
hypersignal margins of varying thickness. [18]

Postoperative abscess may show a similar appearance. Post con-
trast enhancement may also occur in fibrosis, but not annular
post contrast enhancement. [19] Recurrence is most common-
ly diagnosed by digital examination or rectosigmoidoscopy, but
MRI is required for extramural spread. [20]

Although the T2 waited images is necessary for the initial staging
of rectal cancer, its use is not adequate without waited images
after contrast administration in the presence of local recurrence.

[17]

On the T2 waited images rectal cancer recurrence is hypersignal
and indistinguishable from inflammation and edema, which may
persist for several months after radiotherapy and surgery. [16]

On the other hand, fibrous tissue can be displayed homoge-
neously, with hyposignal intensity on the T2 waited images even
though it might contains micro tumor foci. This results in lower
MRI sensitivity in post radio-chemotherapy MRI.

Mainly, the analyzes after the radio-chemotherapy are based with
the help of DWI waited images and ADC map. [21] Intermediate
signal intensity, slightly higher than that of the muscle, suggests
that the tumor is active. Decreased or increased tumor signal,
corresponding to the post-therapy response.

Complete disappearance of the tumor and clear visualization of
the hyposignal wall of the rectum suggest a low stage of rectal
cancer. Higher signal intensity than that of the surrounding mus-
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cles and spread to the perirectal fat tissue is in favor of T3, or for
T4 stage of rectal cancer. [15] Therefore, post-contrast sequences
must be used, with post-contrast enhancement occurring early
and with a much stronger signal and homogeneous compared to
normal fibrosis. [20]

MATERIAL AND METHODES

This is a prospective study which includes 82 patients aged from
43 to 87 an average age of 66 with previously colonoscopy proven
rectal cancer and preoperatively MRI staging was done.

All 82 operated patients were following up in three years period
and when suspicion of local recurrence was established by labora-
tory parameters, CT scan or local examination, MRI images were
done in order to confirm the possibility of local recurrence of
rectal cancer after operation.

Whiles in the primary MRI staging before the operation standard
T1, T2 and DWI waited images were done in the MRI examina-
tion for suspicion of local recurrences additional waited images
after intra venous application of Gadolinium were required in or-
der to differ viable tumor from fibrosis or desmoplastic reaction.
Waited images which were made are: SAG T2 WI, AX TIWI,
AX T2WI, AX DWI, and SAG and AX waited images after intra

venous contrast medium administration - Gadolinium.

Table 1: Distribution of the patients with or without recurrence

Table 3: Age of the patients with or without rectal cancer recurrence

Recurrence Descriptive Statistics (age) p = level
n mean + SD range

yes 11 69.6£8.5 5682 p=0.28 ns

no 75 66.2+9.9 43 -87

Student t=1.09 p=0.28

The results of this study have shown that rectal cancer recurrence was significantly
associated with patohistological extra mural vascular invasion (EMVI) (p=0.018).With rectal
cancer recurrence were found 81.8 %( 9) patients with positive EMVI, and 18.2% (2) patients

were EMVI negative. In the group of patients without recurrence 43, 7 %( 31) patients were

EMVI positive, 56.3% (40) patients were EMVI negative. ( Table 4)

Table 4: EMVI status in rectal cancer with or without recurrence

Recurrence EMVI status by patohistology
EMVI+ EMVI- total p = level
n (%) n (%)
yes 9 2 (4.76) 11 p=0.018 sig
(22.5)
no 31 40 (95.24) 71
(77.5)

Chi-square=5.55 df=1 p=0.018

Table 5: Rectal cancer recurrence with correlation of T stage

Figure 1: Graphic presentation of the patients with or without recurrence

Table 2: Rectal cancer recurrence in male and female

Recurrence n man woman p=level
yes 11 7 (14.58) 4(11.76) p=0.7 ns
no 71 41 (85.42) 30 (88.24)

Chi-square=0.14 df=1 p=0.71

There was no statistical significance in rectal cancer recurrence depending on the patient’s
gender. There was rectal cancer recurrence in 14.6% (7) patients mail gender and 11.8%( 4
patients female gender.

There was no statistical significance in rectal cancer recurrence associated with the age o

the patients. (p=0.28) Patients with rectal cancer recurrence were no significantly older thar

the patients without rectal cancer recurrence (6.6+8.5 contrary 66.2 £9.9).
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recurrence patohystology p =level
Recurrence n (%) n stage 1 stage 2 stage3 stage 4
n (%) n (%) n (%) n (%)
yes 11 (13.41)
na 11 2(28.57) 0 5(9.09) 4(33.33) | p=0.048
no 71 (86.59) sig
He 71 5(71.43) 8 (100) 50 8 (66.67)
/ B (90.91)
Rectal cancer recurence

Fisher exact test, two tailed, p=0.048

Table 6: Intergroup comparation of rectal cancer recurrence in correlation

of T stage
stage 2 stage 3 stage 4
stage 1 Fisher p=0.2 Fisher p=0.17 Fisher p=1.0
stage 2 Fisher p=1.0 Fisher p=0.12
stage 3 Fisher p=0.047

Positive correlation between rectal cancer recurrence was found in the T3 and T4 stage
(p=0.047) Five from the patients with recurrence were at patohistology T3 stage and four
were at T4 stage, and only two of them were at T2 stage but with positive EMVI.

Depending on the nodal stages there were 14.6 %( 6) patients with rectal cancer
recurrence in NO stage, 16 %( 4) patients in N1 stage and one patient in N2 stage of the
disease. (Table 6)

Table 7: Intragroup comparation of rectal cancer recurrence depending

on LGL stage

NO N1 N2 N3
no Fisher p=1.0 Fisher p=1.0 Fisher p=1.0
NO Fisher p=1.0 Fisher p=1.0 Fisher p=1.0
N1 Fisher p=1.0 Fisher p=1.0
N2 Fisher p=1.0
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DISCUSSION

As for the incidence of recurrence of rectal cancer worldwide,
it shows a significant decrease in the last ten years due to the
progress of neoadjuvant chemo-radiotherapy and the improve-
ment of surgery. The recurrence rate is 4% - 8% usually in the
first 3 years after surgical treatment. [22] Risk factors for local
recurrence included: positive circumferential resection margins,
lack of preoperative neoadjuvant treatment in advanced disease,
positive extramural vascular invasion, tumor perforation during
surgical treatment. [23]

Intraluminal tumor recurrences are most commonly diagnosed
by digital examination if they are localized in the lower part of the
rectum or by colonoscopy or rectosigmoidoscopy. [24]

Detection of tumor recurrence and differentiation of tumor
recurrence from postoperative changes can only be seen by im-
aging methods. MRI is the most accurate imaging motility for
evaluating these patients, but due to the cost of the examination
is not adequate for routine controls.According to some recom-
mendations, in some centers, computed tomography (CT) is used
as the main screening method to control patients after surgical
treatment of rectal cancer, while in other centers indication for
MRI is established only with positive clinical or laboratory pa-
rameters. [25]

Although the T2 pulse sequence is major in the initial staging
of rectal cancer, its potency is less than that of relapse detection.
On the T2 pulse sequence, the local recurrence is presented as
hypersensitive and difficult to distinguish from inflammation or
edema, which may persist for several months after radiotherapy
or surgery. On the other hand, fibrous tissue may present as ho-
mogeneous hyposignal and yet contain microscopically viable
tumor cells. Because of this, the most adequate waited images
in the differentiation of treatmentrelated changes from the re-
lapse process are the post-contrast waited images. Post contrast
enhancement in tumor tissue is much more intense and occurs
earlier than benign post inflammatory fibrosis. [26]

Biopsy is recommended whenever clinical findings are ambigu-
ous and the diagnosis of tumor recurrence cannot be confirmed
with certainty. Negative marginal surgical resection has been es-
tablished as the most effective treatment for rectal cancer leading
to greater survival and a lower rate of local recurrence of rectal
cancer. [27]

Assessing local extension in adjacent structures is a challenge
because pelvic fat lines are absent or non-intact after surgery or
radiotherapy. Because of this, suspicion of local invasion may be
raised by a change in MR signal intensity or anatomical destruc-
tion seen in adjacent tissues. Detection of sacral invasion is cru-
cial in achieving clean posterior margins after resection. [28]

Whether radical sacral surgery will be the treatment of choice
depends very much on the level of sacral involvement. In most
institutions invasion above the S2-S3 level is relatively contrain-
dicated for resection, although high sacrectomy is also practiced
in some centers.
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Recent studies show that colorectal surgeons rely heavily on MR
findings compared to other imaging modalities to determine the
convenience of negative margin resection in patients with recur-
rent rectal cancer. [29]

In our study, 13.4% (11) patients had a recurrence of the disease.

The results of the study showed that the occurrence of relapses
was significantly associated with extra mural vascular invasion de-
termined pathohistologically (p = 0.018). With recurrence were
registered 81.8% (9) patients EMVI positive and 18.2% (2) pa-
tients EMVI negative. In the group of patients without relapse,
43.7% (31) patients were EMVI positive, 56.3% (40) were EMVI

negative patients.

These results reaffirm the importance of extramural vascular in-
vasion as a prognostic indicator in the development of the disease
as well as an indication for appropriate and correct treatment of
rectal cancer.

No statistically significant difference was found in the recurrence
rate depending on the sex of the patients (p = 0.7). The disease
recurred in 14.6% (7) male patients, and in 118% (4) female pa-
tients.

The occurrence of recurrence of the disease was not significantly
related to the age of the subjects (p = 0.28). Patients with relapse
were on average insignificantly older than patients without re-
lapse.

CONCLUSION

The results of the study showed that the occurrence of recurrenc-
es was significantly associated with extra mural vascular invasion
determined pathohistologically (p = 0.018).

Risk factors for local recurrence included: positive circulatory re-
section margins, lack of preoperative neoadjuvant treatment in
advanced disease, positive extramural vascular invasion, tumor
perforation during surgical treatment, tumor localized next to the
anal verge.
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