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Abstract

The purpose of our study has been studying criteria for evaluating regression of malignant rectal tumors as a
result of neoadjuvant therapy. All materials removed during surgery were analyzed using visual-microscopic and

microscopic examination.
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Introduction

The purpose of the research is to study the criteria for evaluating
the regression of malignant rectal tumors after neoadjuvant therapy.
103 patients with the established diagnosis of the rectal cancer were
involved in a research. To assess the extent of tumor regression, the
Rectal Cancer Regression Grade (Wheeler) scale was used. All materials
removed during surgery were analyzed using visual-microscopic and
microscopic examination.

Materials and Methods

We examined 103 patients diagnosed with cancer of various parts
of the rectum. Observations were carried out between 2010 and 2015
on the basis of Clinical Hospital No.1 (Azerbaijan Medical University),
as well as in the ELMED Medical Center. Patients were divided into
2 groups: 1) patients who underwent total open mesorectumectomy
(OSTM) - (n=56); 2) patients to whom TME was performed by
laparoscopic method (LTME) - (n=47).

Cancer of the rectum is one of the most common cancer diseases.
According to the World Health Organization, the rate of increase in the
incidence of rectal cancer, exceeded the threshold of 1 million cases per
year [1]. Early development of local recurrences and distant metastases
is a serious problem facing surgeons involved in the treatment of rectal
diseases. Despite the fact that, the abdominal perineal extirpation,
proposed for rectal cancer by Miles, opened a new era in the treatment
of rectal cancer, the introduction of radio- and chemotherapy enabled
the development of new approaches to solving this problem [2].

At present, considerable progress is being made in the treatment of
rectal cancer, associated with a thorough study of the surgical anatomy
of the small pelvis, features of the lymph drainage and the inclusion of
a therapeutic arsenal of combined regimens.

The introduction of total mesorectal excision (TME) into practice,
which revolutionized the treatment of rectal cancer, led to a significant
reduction in local relapses (up to 6-10%) [3]. Despite this, the outcomes
of treatment of rectal cancer both from the point of view of the
development of local relapses and the appearance of distant metastases
remain disappointing. Advances in the use of modern technologies
(video endoscopic technologies), as well as the improvement of
radiotherapy have led to the need to review many approaches to surgical
intervention [4].

Isolated use of surgical methods of treatment is often associated
with a high risk of local relapses. Pre-operative radiochemotherapy
(neoadjuvanttherapy) is practically the only method that can prevent

local relapses [5,6]. This therapy helps to reduce the size of the
tumor, increasing its operability, creates conditions for sphincter-
saving operations at low-lying tumors. In this regard, a prerequisite
is the evaluation of the results of neoadjuvanttherapy with magnetic
resonance tomography (MRT) [7,8]. The presence or absence of the
effect of therapy, the study of the degree of tumor regression is of
great importance for determining further treatment tactics [4,9]. The
distribution of patients by age and sex is indicated in Table 1. The
distribution of patients by TNM is presented in Table 2.

Depending on the stage of the disease, short (Swedish) and long
(English) protocols for radiochemotherapy were administered to
patients (Table 3). Similar therapy was performed among the patient in
stages T, and T, N M_ before surgery.

In order to assess the extent of tumor regression, the Rectal Cancer
Regression Grade (Wheeler) scale was used. All materials removed
during surgery were analyzed by visual-microscopic and microscopic
examination [10].

Results and Discussion

At the first stage, the main method of treatment of rectum
formations is surgical. If the tumor spreads transmurally, and there
are metastases or suspicions in them in periorrectal lymph nodes,
preoperative or postoperative radiotherapy is mandatoryin order
to control the disease locally and to improve long-term outcomes,
in addition to the operative intervention. Local recurrences have a
negative impact on the prognosis of colorectal cancer. The main and
most significant anatomical and biological factors influencing the risk
of local relapse are the degree of tumor germination into the rectal wall,
the presence of tumor cells in the lymph nodes, the circular border
of resection (circumferentialresectionmargin-CRM), vascular and
perineural invasion, the degree of differentiation and the location of
the tumor [2,11]. In our opinion, from the standpoint of preventing
the development of local relapses and distant metastases, as well
as improving survival, preoperative radio (chemo) therapy is more
expedient.
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(LTME) n=47 (OTME) n=56
Age (years) The husband The wife The husband The husband The husband The husband The husband The husband
abc ab % % abc abc % %
20-29 1 - 5 - - 1 - 3.3
30-39 2 1 10 3.7 1 2 3.8 6.7
40-49 4 5 20 18.5 2 7.7 20
50-59 5 7 25 25.9 7 9 26.9 30
60-69 7 1 35 40.7 13 10 50 33.3
70> 1 3 5 11.1 3 2 1.5 6.7
All 20 27 42.6 57.4 26 30 46.4 53.6
Table 1: Distribution of patients by age and sex.
L i Laparoscopic TME (n=47) Open TME (n=56)
TNM Localization of the formation (part of the rectum)
A6c. number % A6c. number %
Upper 2 4.25 1 1.78
T,NM, Average 1 212 2 3.57
Bottom - - 2 3.57
Upper 1 212 1 1.78
T,N,.M, Average 1 212 2 3.57
Bottom - - 1 1.78
Upper 2 4.25 3 3.35
T,N,M, Average 2 4.25 2 3.57
Bottom 3 6.38 2 3.57
Upper 1 212 - -
T,N.M, Average 3 6.38 4 7.14
Bottom 1 2.12 2 3.57
Upper 1 212 2 3.57
T,N,M, Average 2 4.25 3 5.35
Bottom 1 212 1 1.78
Upper 3 6.38 2 3.57
T,NM, Average 5 10.63 3 5.35
Bottom 2 4.25 3 5.35
Upper 5 10.63 4 7.14
T,N,,M, Average 2 4.25 2 3.57
Bottom 2 4.25 3 5.35
Upper 1 2.12 - -
T,N.M, Average 1 212 1 1.78
Bottom 1 212 2 3.57
Upper 1 212 2 3.57
T,N,M, Average 1 212 2 3.57
Bottom 2 4.25 4 714
Table 2: Distribution of patients with malignant formations of various parts of the rectum by TNM.
Laparoscopic TME Open TME
Stage on MRT Localization of tf::cftc:]rrr:)atlon (part of the Protocol of the treatment Aséln-:ss) . (n=49)
number % | A6c.number %
Upper - - - - -
Average Short 1 2.85 1 2.04
T1'T2 No
Bottom Short : . . .
Long 1 2.85 - -
Upper Short 1 2.85 1 2.04
&:Lz Average Short 2 5.71 4 8.16
Inside the mesorectum Bottom Short 1 2.85 1 2.04
Long - - 1 2.04
TT, Upper Long - - 1 2.04
N,-N, Average Long 2 5.71 2 4.08
Outside the mesorectum Bottom Long 1 2.85 2 4.08
Upper Short 2 5.71 1 2.04
. . TN, . . Average Short 2 5.71 1 2.04
(Negative circular margin of resection)
Bottom Long 1 2.85 1 2.04
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Upper Short 3 8.57 2 4.08
o TNeN, Average Short 2 5.71 1 2.04
Inside the mesorectum
Bottom Long 1 2.85 2 4.08
T NN Upper Long 2 5.71 2 4.08
Ouside the mesorectum Average Long ; . ! 204
Bottom Long 1 2.85 1 2.04
o . ) Upper Long 3 8.57 3 6.12
T, (Positive circular margin of resection), Average Long 5 1428 5 102
¢ Bottom Long 4 11.42 8 16.32

Figure 1: Pathomorphism of colorectal cancer, induced by neoadjuvant
chemoradiotherapy. MR-tomogram of a tumor of a rectum in Ill stage (T,N,Mo)
before neoadjuvant therapy.

Figure 2: The same patient,

MR-tomography after

preoperative

radiochemotherapy.

The results of our study suggest that preoperative radio
(chemotherapy) therapy promotes macroscopic regression of the
tumor, a decrease in the number of residual cells, and in some cases
complete resorption of the tumor. In other cases, after treatment, there
is practically no decrease in the size (radioresistance) of the tumor. The
results were evaluated on the basis of preoperative magnetic resonance
tomography (Figures 1 and 2).

Located in the lateral part of the mid-ampullar rectal section and
the muscle layer that invaded the muscular layer, the tumor almost
completely dissolved after radiochemotherapy and was not determined
macroscopically. However, microscopic examination shows that even
in the case when the tumor is not visually-macroscopically recorded,

Table 3: Schemes of radiochemotherapy, conducted from patients with malignant rectum formations without distant metastases.

entities of adenocarcinoma and elements of fibrous tissue remain
microscopically in it.

For correct microscopic evaluation of the remote material in both
groups, we used the Rectal Cancer Regression Grade (Wheeler) scale.
Of the 114 patients under observation, 95 received neoadjuvanttherapy.
Under the influence of neoadjuvanttherapy, complete resorption of
the tumor was noted in 18.94% of patients, in 69.47% partial, and
in 11.57% of patients the tumor size did not change (radioresistant
patients). Radio-resistant patients were not included in the study. The
analysis was conducted for patients who had either complete or partial
resorption of the tumor. Observations have shown that factors such as
neoadjuvanttherapy, the degree of tumor differentiation, its stage and
location, have a significant influence on tumor regression.

However, in some cases, the absence of a tumor response to therapy
can not be explained by anything. In all probability, this process
is affected by the biological properties of the tumor, as well as some
completely unexplored characteristics of education. The extent of tumor
spread to mesorectal tissue, the presence of tumor deposits, the circular
margin of resection and the attachment of lymphovascular invasion are
important factors affecting the regression of education [12].

It is logical that a higher incidence of regression will have a tumor
in the mesorectum that does not show signs of lymphovascular and
perineural invasion.

Table 4 shows the distribution of patients in the OTME and LTME
groups, depending on the complete or partial response to neoadjuvant
therapy.

When assessing the degree of regression in malignant tumors of
the rectum, we took into account the following features. Regression of
high degree - complete disappearance of tumor tissue (sterilization) or
preservation of only a small entities of adenocarcinoma or increased
fibrosis, satisfactory regression - increased fibrosis and macroscopic
presence of residual tumor tissue, unsatisfactory regression - small
fibrosis or its absence, macroscopically pronounced tumor process. The
criteria for assessing the degree of tumor regression are presented in
Table 5.

Our observations show that neoadjuvanttherapy causes significant
histopathological changes in the most malignant tumor and surrounding
tissue. When applying preoperative radiotherapy in tumor complexes,
necrobiotic changes are clearly traced, leading to the complete death of
a part of the cells.

As a result, necrotic structureless masses accumulate in the lumen
of the cancer glands. The tumor complexes are surrounded by a marked
inflammatory cell infiltrate. Tumor cells in the complexes are sharply
dystrophic, acquire an ugly form. The boundaries between the tumor
cells are erased. In places in the stroma there are sharply distrophed
disjointed tumor cells that have lost the ability to form complexes.
The wall of large arterial vessels is thickened, sclerotized. In venules
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Response to LTME n=35 OTME n=49 In total
neoadjuvant Abc. % Abc. % Abc. %
therapy number number number
Total 8 22.85 10 20.4 18 18.9
Partial 27 77.14 39 79.59 66 69.47

Table 4: Thedistribution of patients in the OTME and LTME groups depending on
the complete or partial response to neoadjuvant therapy.

Response to LTME n=35 OTME n=49
Neoadjuvant therapy | A6c.number % A6c. umber %
HighRegression 6 17.14 7 14.29
Satisfactoryregression 9 25.71 14 28.57
Unsatisfactoryregression 20 57.14 28 57.14

Table 5: Criteria for evaluating the degree of regression of a tumor in colorectal
cancer (Wheeler scale).

and veins, a paretic expansion of the lumen is noted: in the arterioles,
plasma saturation is noted. Lymphobhistiocytic perivascular infiltrates
are noted (Figure 1).

During unsatisfactory regression, tumor cells retain their viability
over a longer period. The noted dystrophic changes in tumor cells are
at the level of mild protein dystrophy, manifested by the inconspicuous
vacuolization of the cytoplasm, by the blurring of cell borders, by small
deposits of cellular detritus in the lumen of adenocarcinoma complexes,
and tumor cells also retain high invasive ability, since multiple lymphatic
vessels are noted for multiple tumor emboli.

During satisfactory regression in the stroma, initial sclerotic
changes develop, as well as marked lymphohistiocytic infiltration
around the vessels. Dystrophic and necrobiotic changes develop in
different tumor cells in the deep divisions of the neoplasm.

In this regard, the degree of regression was estimated by us very
carefully. With a macroscopic visual examination of the material
removed during the operation, it was found that as a result of
preoperative radiotherapy in 11 cases the tumor completely dissolved,
and in 7, instead of tumor tissue, a small fibrous tissue was found.
However, microscopic analysis showed that in these groups, a high
degree of regression was found in 72.2%, and satisfactory in 27.8%.
We found that microscopically, after neoadjuvant therapy, a reduction
in the number of tumor cells and an increase in the number of
fibrotic elements in the stromal tissue is characteristic. In the tumor
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cells, morphological changes such as mucinous metaplasia, fibrosis,
calcification, and atypical fibroblasts in the stroma were detected.

Taking all this into account, we believe that the expectanttactics
regarding those who gave a full response to neoadjuvanttherapy of
patients are not appropriate. In our opinion, the correct removal from
the point of view of prevention of relapses and metastasis is the complete
removal of an intestinal fragment with carcinogenic potential. Tactics of
waiting and observation can be used in patients with contraindications
to surgical intervention (concomitant diseases, elderly patients, etc.), as
well as in depleted patients.
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