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 CLINICAL STUDY
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ABSTRACT
The indication for primary surgical resection or neoadjuvant therapy in lower and middle rectal cancers is 
often disputable. The aim of the study was to evaluate the occurrence of local recurrence of rectal cancer 
as for a period of at least 4 years after radical resection. The second aim was to evaluate and compare the 
results of preoperative magnetic resonance (MR) staging with defi nitive histology.
From September 2013 to December 2017, we, at the 3rd Surgical Department Comenius University, 
Bratislava, prospectively evaluated patients with lower and middle rectal cancers with the distal tumor border 
being in a 12-cm distance from the anal verge. All patients underwent MR examination at the same MRI 
department and were operated on at the 3rd Surgical Department, Comenius University, Bratislava. Inclusion 
criteria included parameters based on MRI examination, i.e., T-staging of T1-T3b, negative extramural 
vascular infi ltration (EMVI), negative circumferential margin (CRM), no mesorectal fascia infi ltration with a 
distance of more than 2 mm. We did not take lymph node staging into account in the indication for primary 
surgical resection. We performed a radical primary resection procedure (R0 resection) in all patients. The 
group consisted of 87 patients, of whom 49 were men and 38 were women. The mean age of the patients 
was 66 years (min. 36 – max. 86 years). 
Our study also shows signifi cant differences in preoperative T and N staging as compared to defi nitive 
histology. The incidence of local recurrence during a period of at least 4 years after surgery was 6.76 %. 
Study also shows that the indication for preoperative radiotherapy for lower and middle rectal cancers based 
on N status is inaccurate and leads to unnecessary indications for preoperative radiotherapy which may 
decrease the patients´ quality of life and increase the post-operative complications. We have also shown that 
leaving out the N-based radiotherapy from indications does not lead to an increase in the number of local 
recurrences in lower and middle rectal cancers (Tab. 1, Fig. 5, Ref. 22). Text   in PDF www.elis.sk
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Introduction

Rectal cancer is one of the most common malignant diseases 
in the developed countries. In recent decades, the diagnosis of 
rectal cancer and its availability have signifi cantly improved. As 
a result of that, we can choose a more favorable strategy for the 
treatment of rectal tumors and thereby improve the prognosis of 
patients. Despite the improvement in the availability of diagnos-

tic and therapeutic options, rectal cancer represents a major social 
problem, and the patient’s prognosis depends on the stage of the 
disease at the time of diagnosis (1–3).

Patients and methods

From September 2013 to December 2017, we prospectively 
followed and evaluated patients with tumors of the middle and 
distal parts of the rectum with the distal border of the tumor be-
ing in a12-cm distance from the anal verge. Patients underwent 
preoperative MR staging at one workplace according to the latest 
recommendations of the MR protocol. The mechanical prepara-
tion of the bowel was not necessary for patients undergoing MR 
staging. Antispasmolytics were administered to the patients before 
the MR examination in order to reduce the peristalsis of the bowel 
and reduce the occurrence of movement artifacts. MR protocol in-
cluded views, particularly the sagittal T2 and axial T2, small fi eld 
of view (FOV – Field-of-view) T2 through the tumor, axial, and 
coronal. To determine the stage of locally advanced rectal cancer, 
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the contrast agent gadovist was used as part of the MR examina-
tion. Patients were primarily operated in the T1-T3b stage accord-
ing to MR, with a tumor in the distance of more than 2 mm from 
the mesorectal fascia without EMVI, while the N status was not 
taken into account. All patients were operated on at the 3rd Surgi-
cal Department, Comenius University, Bratislava. We performed 
a radical R0 resection of the rectum in all monitored patients. The 
fi rst aim of our prospective study was to compare the TN stage as-
sessed on the basis of the preoperative MR examination with the 
fi ndings of defi nitive histology. The second aim was to evaluate the 
occurrence of local recurrence of rectal cancer as for a period of at 
least 4 years after the operation and to evaluate the long-term sur-
vival of the entire group of patients. Patients were informed about 
the nature of the study and the therapeutic procedure which they 
agreed to. In total, 87 patients were included in the study, of whom 
49 were men and 38 were women. The average age of the patients 
was 66 years (min. 36 – max. 86 years). Abdominoperineal resec-
tion according to Miles was performed in 13 patients (14.9 %). 
The remaining 74 patients (85.1 %) were treated with anterior low 

resection according to Dixon. The presented set of 87 patients in 
the studies was selected from 134 patients. Patients with cancer of 
the upper rectum, patients in the T4 stage of the disease, patients 
with a tumor distance of less than 2 mm from the mesorectal fascia, 
and patients with a positive EMVI were not included in the study. 
Nine patients whose defi nitive histology showed adenoma with 
high-grade dysplasia (HGD) were not included in the study (Fig. 1).

All patients were dispensarised at the oncological department 
the Brothers of Saint John of God in Bratislava. Patients under-
went regular check-ups after 3, 6 and 12 months after surgery, then 
once a year. As part of the dispensary, patients underwent a con-
trol colonoscopic examination 12–18 months after the operation.

Results

Comparison of T MR staging results with defi nitive histology
Of the group of 87 patients primarily operated on for middle 

or distal rectal tumors, 7 patients (8 %) were in stage T1, 23 pa-
tients (26 %) in stage T2, 25 patients (30 %) in stage T3a and 32 
patients (36 %) in stage T3b according to MR (Fig. 2).

Fig. 1. Selection of patients included in the study.

Fig. 2. Preoperative T staging according to magnetic resonance (n=87).

Fig. 3. Comparison of T1 and T2 MR staging with histopathology 
examination (n=30).

Fig. 4. Comparation of T3-staging on MRI with histopathologic ex-
amination fi ndings (n=37).
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Of the group of 7 patients with a T1 tumor, the consistency in 
fi ndings, as compared between preoperative staging and defi ni-
tive histopathological fi ndings, was present in 6 patients. In one 
patient, the results were underestimated, and defi nitive histology 
showed the stage of disease to be T3.

In the group of 23 patients with a T2 tumor, the consistency 
in fi ndings, as compared between preoperative staging and defi ni-
tive histopathological examination, was present in 12 patients. The 
results were overestimated in 3 cases where defi nitive histology 
showed T1 tumors. Eight patients had underestimated preopera-
tive MR staging results and histology showed the stage of rectal 
tumors to be T3 (Fig. 3).

Of the group of 57 patients in the T3 MR stage (25 patients 
with T3a and 32 patients with T3b), the consistency in fi ndings, as 
compared between preoperative staging and defi nitive histopatho-
logical examination, was present in 32 patients (56 %). Results 
were overestimated in 21 patients (37 %). Results were underes-
timated in 4 patients (7 %) (Fig. 4).

Comparison of N MR staging results with defi nitive histology
In a group of 87 patients primarily operated on for middle and 

distal rectal tumors, there were 28 patients in the N0 preoperative 
MR staging, and 59 patients were in the N+ stage. Of the group 
of 28 patients in the N0 stage, the consistency in fi ndings was pre-
sent in 26 patients (93 %), while in 2 patients (7 %), the results 
were underestimated (Tab. 1). Of the group of 59 patients in the 

N+ stage ( N1, N2), the fi ndings were con-
sistent in 21 patients were evaluated (36 %), 
while the results of 3 patients (5 %) were 
underestimated, and those of 35 patients 
(59 %) were overestimated .What is more, 
32 of these patients (54.2 %) had negative 
lymph nodes on defi nitive histopathological 
examination. (Table 1) The average number 
of examined lymph nodes in the histological 
preparation was 16.81 (min. 12 – max. 32).

Evaluation of immediate postoperative complications of patients 
– anastomotic leak.

The most feared complication in the immediate postoperative 
period in rectal surgery is the dehiscence, an anastomotic leak, in 
which the infectious intestinal content escapes outside the intesti-
nal lumen. In many cases, the anastomotic leak leads to immediate 
reoperation of the patient with the necessity of a stoma. In certain 
cases, the anastomotic leak is treated conservatively. In our group, 
74 patients underwent a low rectal resection, the remaining patients 
underwent an operation according to Miles. An anastomotic leak 
was noted in 6 patients (8.1 %). Reoperation was necessary in 3 
patients (4.1 %), the remaining 3 patients (4.1 %) were managed 
conservatively.

Occurrence of local recurrence in a period for at least 4 years 
after surgery 

In the group of 87 patients, 8 patients died due to dissemina-
tion of the underlying disease, but no local rectal recurrence was 
found. Three patients died of other, mainly cardiovascular causes. 
Two patients could not be traced as they failed to comply with re-
gular check-ups. Out of 74 long-term monitored patients in whom 
histological examination confi rmed rectal adenocarcinoma, local 
recurrence of the disease was recorded in 5 patients in a period for 
at least 4 years after the operation, which represents 6.76 %. Of 
the 5 patients with local recurrence, 2 patients were in N0 stage 
on the preoperative MR staging, the remaining 3 patients were in 
N+ stage of the disease on the preoperative MRI. Defi nitive his-
tology of patients with local recurrence showed T1, N0 stage in 
1 patient, T2, N0 stage in 3 patients and T3, NO stage of disease 
in 1 patient. R0 resection was performed in all patients with local 
recurrence, and the occurrence of local recurrence was recorded 
within 2 years of the operation.

Evaluation of overall survival
In the studies, we evaluated the duration of overall survival 

using the Kaplan-Meier curve (Fig. 5). The minimum patient 
follow-up time was 4.17 years, the maximum patient follow-up 
time was 9.02 years. The average follow-up period of the patients 
was 6.75 years.

Discussion

Surgery dominates in the treatment of rectal cancer. The surgi-
cal procedure itself is the basis of the curative treatment of rectal 

N 87 ( 59 N+, 28 N0 )
N0 (28) Underestimated 2 patients (7%)
N0 (28) Correlation 26 patients (93%)
N+ (59) Underestimated 3 patients (5%)
N+ (59) Correlation 21 patients (36%)

N+ (59) Overestimated (N1, N2) 35 patients (59%), 3 patients with positive lymph nodes – N2 
tumors on MR

N+ (59) Overestimated  32 patients (54.2%) overestimated with negative lymph nodes

Tab. 1. Comparation of N-staging on MRI with histopathologic examination fi ndings (n87).

Fig. 5. Overall survival of patients whose defi nitive histology showed 
Kaplan-Meyer adenocarcinoma (n=87).
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cancer (1, 4, 5). Neoadjuvant therapy is indicated for patients with 
advanced rectal cancer (4–6). As part of the optimal management 
of patients with rectal cancer, it is necessary to distinguish between 
patients who are more suitable for primary surgical resection and 
those who benefi t from neoadjuvant therapy. Neoadjuvant therapy 
often increases the percentage of curable resections, while it is 
not possible to determine the sensitivity of the tumor to neoadju-
vant therapy. Today, it is not clearly proven whether neoadjuvant 
therapy signifi cantly reduces the occurrence of local recurrences 
(8). The critical moment occurs when patients are indicated for 
neoadjuvant therapy in stages II and III according to the UICC 
classifi cation. The imperfection of the classifi cation consists in 
including patients with positive lymph nodes in stage III of the 
disease, while the T stage of the disease is not taken into account 
(9–10). Based on the latest ESMO recommendations from 2017, 
the primary surgery is recommended for stage T3aN1 of rectal 
cancer with an intact mesorectal fascia; NCCN (National Com-
prehensive Cancer Network) guidelines remain more restrained. 
Patients with locally advanced rectal tumor (T3c – T4 stage) are 
clearly indicated for neoadjuvant therapy (9–10).

Nowadays, in clinical practice in the treatment of rectal cancer, 
there is an effort to judiciously and purposefully refer patients to 
radiotherapy in order to avoid the increase in the number of com-
plications related to radiotherapy (3, 11, 12). The issue is primarily
focused on the treatment of the middle and lower parts of the 
rectum; for tumors further than 12 cm from the anus, we follow 
the therapeutic scheme for the treatment of the colon, and patients 
undergo primary surgery without prior neoadjuvant treatment. This 
procedure is also based on the guidelines of the American Gastro-
enterology Society, which considers the rectum to reach only up 
to a distance of 12 cm from the anus (3, 4, 12). At the time of our 
study, patients were indicated for radiotherapy based on classifying 
the patients with positive lymph nodes as being in stage III of the 
disease, while the T stage of the disease is not taken into account 
(1,2,6). In our study, we relied on knowledge from the OCUM and 
MERCURY studies, as well as from other foreign studies (12–15). 
In recent years, the treatment scheme has been slowly modifi ed 
in favor of primary surgical resection, which can be seen in the 
latest ESMO recommendations from 2017, where primary surgi-
cal resection is also possible provided that strict selection criteria 
are applied and total mesorectal excision is of a very good qual-
ity (16–18). At our workplace, we primarily operate on patients 
in the T3b stage, however, patients indicated for surgery had to 
meet strict selection criteria. The aim of our study was to com-
pare the defi nitive histopathological fi ndings with the preopera-
tive TNM staging and demonstrate that the indication of patients 
for radiotherapy based on preoperative N status is debatable and 
imprecise. In our group of primarily operated patients, the results 
of 35 patients (59 %) were overestimated during the preoperative 
N-staging, while up to 32 patients (54.2 %) had negative nodes 
on defi nitive histopathological examination. Today’s trend in the 
treatment of rectal cancer is to try to maximally maintain the com-
fort of life at low risk of recurrence of the disease. Neoadjuvant 
therapy is of great importance in the treatment of patients with 
rectal cancer but patients who would benefi t from this treatment 

must be carefully selected. It is also necessary to pay attention to 
undesirable effects of this therapy that can lead to infl ammatory 
changes, irritable bowel, reduced sexual function, and urological 
complications (3, 12, 13, 16, 17, 19). In our study, local recurrence 
was recorded in 5 patients (6.76 %), of whom 2 patients had N0 
stage preoperatively and 3 patients had N1 stage on MRI. Defi ni-
tive histology in these patients showed 1xT1, N0, 1xT2, N0 and 
3xT3, NO and the patients would not be indicated for radiotherapy 
based on the criteria valid at the time. In the literature, the incidence 
of local recurrence, regardless of the completion of preoperative 
radiotherapy, is reported to be in the range of 3.7–13 %, with an 
average of 5.9 % (21, 22, 23). In our study, all patients with local 
recurrence underwent surgery according to Dixon despite previous 
knowledge that the incidence of local recurrence is higher with 
abdominoperineal amputation according to Miles than that after 
sphincter-preserving surgeries.

All patients underwent an MR examination at one workplace. 
During the implementation of the study, we could observe how the 
“learning curve” of the describing radiologists gradually increased 
and the rate of consistency between the results of preoperative T 
staging and histological examination gradually increased. Nowa-
days, the dominant examination for tumors of the lower and middle 
parts of the rectum is MR, which allows us to ideally visualize 
the anatomical conditions in the small pelvis. It is necessary to 
judge the interpretation of lymph nodes critically, as it is not pos-
sible to assess whether they are affected by a tumor process or 
whether it is a case of reactive lymphadenopathy being involved. 
Also, in many cases, the results of T staging are overestimated, 
which is mainly caused by the desmoplastic reaction of the sur-
rounding tissue. Therefore, it is necessary for the examination to 
be carried out at high-volume workplaces, which reduces the risk 
of misinterpretation of magnetic resonance imaging results. Due 
to the limitations of the TNM classifi cation, the trend today is to 
determine the circumferential margin according to MR, distance 
of tumor from the mesorectal fascia, and determination of EMVI. 
However, we should not forget the classical physical examination 
of the anus per rectum and the old well-known Mason’s criteria, 
with the help of which we can assess the character, distance, and 
mobility of the tumor and thereby evaluate the operability of the 
tumor and possible surgical performance.

Our results, as well as those of other studies, confi rmed a sig-
nifi cant discrepancy in preoperative MR staging of N-status with 
defi nitive histology. Also, no greater occurrence of local recur-
rences was confi rmed when N-status was not assessed for neoad-
juvant therapy. Nowadays, there is no diagnostic method that can 
recognize the involvement of lymph nodes by a tumor process, and 
therefore one must adopt a critical view of the patient’s indications 
for neoadjuvant therapy based only on the N status.
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