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ABSTRACT

Study of the factors (direct development of tumor, tumor
deposits, tumor emboles, lymph nodes) affecting the CRM
during the total mesorectal excision assumes special importance.
High level (60-70%) of local recurrences in the patients with the
positive CRM necessitates researching of the factors affecting
the CRM.

Materials and methods: The research work was carried out
under the examination and treatment of 103 patients diagnosed
with rectal carcinoma at the Clinical Medical Center which is
the base of the Surgical Diseases Department I of Azerbaijan
Medical University and the private clinic “Elmed” Medical
Center in 2010-2015. The patients were divided into 2 semi-
groups: 1) 47 patients implemented total mesorectal excision in
a laparoscopic way; 2) 56 patients implemented total mesorectal
excision in an open way. The MRT examination of small pelvis,
CT examination of the chest cavity and abdominal cavity,
colonoscopy, appointment of the oncomarkers in blood and
other methods of examination were used in the course of the
research.

Result of the research: The factors like the tumor size,
invasion depth, metastatic damage of the mesorectal lymph
nodes, tumor emboles, tumor deposits, distance from the anus,
phase of the tumor process and quality of the TME have
statistical exact effect on the CRM status during the
pathohistological examination of the drug made. The CRM was
positive in T3/T4 masses in 66,7% cases, in the patients with
their lymph nodes damaged metastatically in 57,1% cases, in the
tumors of III phase in 57,1% cases, in large tumors more than
4cem in 50% cases. 33,3% local recurrence was noted in these
patients (p ).

http://www.gospodarkainnowacje.pl/ © 2018 LWAB.
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The solution of the problems appeared during the treatment of the rectal carcinoma was always in the
center of attention of the local and foreign coloproctologists. The illness with rectal carcinoma ranges
between 9.0% and 19% in the developed counties among the malignant masses. The illness with rectal
carcinoma made up 18 people per 100 thousand people by being 800 thousand people all over the world
every year. The illness with rectal carcinoma changes in large scale all over the world. If it is connected
with different diets, alcohol, cigarette, obesity, less physical activeness on one hand, the role of
hereditary factors is unavoidable on the other hand. [1,2]

The illness with rectal carcinoma ranged between the ages of 59 and 62 on average in Turkmenistan,
Kyrgyzstan as well as us (in Azerbaijan). Multidisciplinary approach is preferred in the treatment of
rectal carcinoma in modern time. If radiation chemotherapy is preferred in the treatment of rectal
carcinoma in Brazil (Xaber R. Qama), multidisciplinary treatment (radiation therapy, surgical treatment,
post-operational chemotherapy if necessary) is preferred in the United States of America, Turkey as
well as us [3,4,5,6]. Conducting of short and long (Swedish protocol) radiation therapy before the
operation depending on the phase of carcinoma is nearly accepted all over the world. The total
mesorectal excision (TME) to be performed in the patients who received this course of treatment, is
received as a gold standard in the treatment of rectal carcinoma [ 14, 15].

Removal of the fat tissue and mesorectal fascia covering it together with the tumor covering the rectum
as a whole, is called total mesorectal excision. The TME performed without violating the integrity of
the mesorectal fascia is assessed as high quality TME (Grade 3) but the TME implemented with the
damage of this fascia acutely, as low quality TME (Grade 1). The distance between the tumor, the
deposits and emboles of tumor and mesorectal fascia (circulare resection border -CRM) must certainly
be taken into account while assessing the quality of TME. [8,9,10]. If the CRM status is 1mm<, despite
of the high quality of TME, the probability of local recurrence increases from 5.8% to 16%, the ability
of giving of long metastasis from 12.7% to 37.6%. Therefore, the assessment of the CRM status with
the methods of examination (MRT) is of exceptional importance. The role of radiotherapy conducted
before operation with the only way of directing of the CRM status to negative (CRM Imm>) in the
patients with positive CRM status (CRM Imm<) has already been proved with multiple research works
[7,11,12,13].

The factors (direct development of tumor, tumor deposits, tumor emboles, lymph nodes) affecting the
CRM during the total mesorectal excision in both laparoscopic group and open group were studied in
the current research work comparatively.

Materials and methods : The research work was carried out under the examination and treatment of
103 patients diagnosed with rectal carcinoma at the Clinical Medical Center which is the base of the
Surgical Diseases Department I of Azerbaijan Medical University and the private clinic “Elmed”
Medical Center in 2010-2015. The patients were divided into 2 semi-groups: 1) 47 patients
implemented total mesorectal excision in a laparoscopic way; 2) 56 patients implemented total
mesorectal excision in an open way. The distribution of the patients according to their age and sex is
mentioned in the Table 1.

Table 1: Distribution of patients by age and gender

LTME n=47 ATME n=56
Age Male (n=20) Female (n=27) | Male (n=26) Female (n=30)

Abs. % Abs. | % Abs. | % Abs. %
20-29 1 5,0 - - - - 1 33
30-39 2 10,0 1 3,7 1 3.8 2 6,7
40-49 4 20,0 5 18.5 2 7,7 6 20,0
50-59 5 25,0 7 25.9 7 26,9 9 30,0
60-69 7 35,0 11 40.7 13 50,0 10 33,3
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70> 1 5,0 3 1.1 [3 1,5 |2 6,7

Total 20 100 |27 |100 |26 |100 |30 100
12=4.426 12=1,769

P p=0,490 p=0,880

. 2=1,014

P p=0,961

We divided the rectum into 3 regions as inferior rectum (0-6 cm), average rectum (7-12 cm) and
superior rectum (12 cm>) anatomically. The localization of the masses was also conducted according to
this division (Table 2).

Table 2: Localization of rectal malignancies relative to the distance to the anal canal

Distance from the | LTME N=47 ATME N=56
anus M % M %

0-6 cm 13 27,7 16 28,6
7-12 cm 18 38,3 22 39,3
>12 cm 16 34,0 18 32,1
Y25 p ¥2=0,042; p=0,979

The distribution of the patients in the LTME and ATME groups was as follows depending on the depth
of invasion of the rectal cysts: 5 patients in T, phase, 21 patients in T, phase, 65 patients in T3 phase
and 12 patients in T4 phase (Table 3.).

Table 3: Distribution of patients according to the invasion depth in both groups

. LTME n=47 ATME  n=56
Invasion depth

M % M %
T, 3 6.4 2 3,6
T, 11 23,4 10 17,9
T; 29 61,7 36 64,3
T4 4 8,5 8 14,3
2 p 2 =1,560; p = 0,668

The distribution of the patients over the phases (over both groups) is mentioned in the Table 4.

Table 4: Distribution of the patients of LTME and ATME groups on the stages

LTME n=47 ATME  n=56
Stage

M % M %
I 7 14,9 5 8,9
II 12 25,5 16 28,6
I 28 59,6 35 62,5
2 p ¥2=0,903; p=0,637

Note: in case of comparing the TNM classification systems with the phases: I phase - T;,NoM,, 11
phase T3.4NoMy, III phase T;4N;2My. The patients of long metastasis (M1) were not included in the
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research.

We considered it advisable for classifying the patients in T3 and T4 phases in a separate subgroup along
with dividing them into classic phases mentioned in the Table 4 (Table 5.).

Table 5: Subgroups of rectal cancer with stage T3 and T4

LTME n=33 ATME n=42
T staging n n
M % M %
Pts, (<1) 6 18,2 7 16,7
Pt3p (1-5) 6 18,2 8 19,1
Pts 29 36
Pts. (5-15) 8 24,2 11 26,3
Ptsg (>15) 9 27,3 10 23,8
Ptsa (i) 1 3,0 3 7,2
Pty 4 8
Ptgp (n.1.) 3 9,1 5 11,9

Note: The depth of spreading of the cyst tissue in mesorectum. pT3, —up to 1 mm, pTsp 1-5 mm, pT;,
5-15 mm, pT3q 15 mm>, pT, I — invasion applicable to the adjacent organs (i.), pT,- invasion not
applicable to the adjacent organs (n.i.).

There was disclosed adenocarcinoma of different differentiation in most cases during the

pathohistological examination of the surgical materials removed.

Table 6: Morphological structure of rectal cancer in the LTME and ATME groups

LTME n=47 ATME n=56
Morphological structure of the tumor
Abs. % Abs. %
High differentiation | 13 27,7 16 28,6
Adenocarcinoma | Medium differentiation 27 57,4 31 55,4
Low differentiation 5 10,6 7 12,5
Mucous cancer (colloid) 1 2,1 1 1,8
Spindle cell cancer 1 2,1 1 1,8
Y25 p ¥2=0,134; p=0,998

The MRT examination of small pelvis, CT examinations of the chest cavity and abdominal cavity,
colonoscopy, appointment of the oncomarkers in blood and other methods of examination were used in
the course of the research.

Discussion of the research: The distance between the tumor elements and mesorectal fascia is called as
circular resection border. This distance may be measured by investigating the MRT results before the
operation and assessed under the pathohistological examination of the material removed after the
operation. Being of the CRM 22 mm bigger is assessed as the negative CRM but being of it 22 mm
smaller as the positive CRM. The above-mentioned distance is of unbelievable importance with respect
to the recidivation of the tumor. If the CRM+ (positive), then the probability of occurrence of local
recurrences is 62,5% (75) during the TME conducted. If the CRM is assessed as positive before an
operation, this time, it is not possible to fully treat the disease only by conducting a surgical operation
(RO. resection). The radiochemotherapy course conducted before an operation, is an only method of
treatment that could make the CRM as negative. Long (short) radiochemotherapy course leads to
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increasing of surgical clearance by destroying the tumor elements which make the CRM as positive that
as a result, both the quality of the TME increases and the probability of giving of local recurrence
minimizes. In cases the CRM is assessed before the operation (in the radioresistant masses), the CRM
may be disclosed to be positive during the pathohistological examination of the material removed after
the operation. In such cases, it should not be forgotten that it may happen with local recurrence and the
patient should be notified. The probability of the CRM to be positive in T; and T, masses in I phase (the
tumor has not gone out of the wall of the intestine) during the investigation of the effect of the invasion
depth of the tumor on the CRM. In such cases, the occurrence of local recurrence is connected with
serious technical errors during the conduction of the TME. The probability of positivity of the CRM
also increases together with spreading of tumor in the mesorectal tissues in T3 especially in T4 masses
and invasion of it to the serous membrane. (Table 7).

Table 7: Effect of the invasion depth on the circular resection border

LTME n=47 ATME n=56
CRM T, n=14 T34 n=33 Ti,n=12 Ts;.4n=44

Abs. % Abs. % Abs. % Abs. %
CRM+ 1 7,1 22 66,7 — — 26 59,1
CRM- 13 92,9 11 33,3 12 100 18 40,9
o Ee |

The results mentioned in the Table 7, are provided according to the MRT examinations conducted
before the operation. The reason for being of positive of the CRM in 1 patient of T; \T, group is
connected with locating of the mass in T, phase in the inferior anterior region of the rectum. The lack of
mesorectal tissue here leads to being of the distance between the mass and (T,) mesorectal fascia less
than 2 mm, that is, the positivity of the CRM.

The radiochemotherapy course conducted before the operation has its positive effect on the CRM status.
It is possible to obtain positive dynamism in about 60-70% cases on the account of sucking of the tumor
elements affecting the CRM status on the account of the radiotherapy treatment conducted in the region
of tumor. There happen both the reduction of the sizes of the tumor itself and the suction of the emboles
and lymph nodes on the account of the treatment conducted (Table 8).

Table 8: Effect of neoadjuvant treatment on the CRM status

LTME ATME
Factors affecting the CRM Ts.4 n=22 T5.4 n=26

Abs. % Abs. %
CRM+ 8 36,4 8 30,8
CRM- 14 63,6 18 69,2
Y25 p ¥2=0,168; p = 0,682

The CRM was negative in 14 (63,6%) patients, positive in 8 patients (36,4%) in the LTME group but
positive in 8 patients (30,7%) and negative in 18 patients (69,3%) in the ATME group during the MRT
re-examination after the radiotherapy course conducted in the patients (22 and 26 patients
correspondingly) of the LTME and ATME groups with positive CRM before the operation.

Our observations show that statistical exact difference does not exist among the groups with respect to
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the CRM status. But differences of statistical importance exist between T \T, group and T3 \T4 group.
And it shows how the invasion degree of the tumor is important in respect of the CRM status. Being of
positive of the CRM even after the radiotherapy course conducted in the patients with positive CRM,
increases the probability of local recurrence after the surgical intervention to be conducted in the LTME
and ATME groups (36,4% and 30,7%) accordingly. But as there is not anything left to do in this kind of
conditions, it is necessary to make surgical intervention and wait for the local recurrences to happen as
well as give information to the patient (close people of the patient) about it.

As the other factor that can affect the CRM is lymph node, it assumes special interest to study the effect
of this kind of metastases on the CRM status. The existence of metastases in the regional lymph nodes
shows the spreading of the tumor process that it has an effect on the quality of the surgical intervention
(TME). The metastases in the mesorectal lymph nodes in the monitoring groups are met in 61.1% cases
over both groups. It is mentioned in the Table 9 whether the metastatic lymph nodes have an effect on
the CRM or not .

Table 9: Effect of metastatic damage to mesorectal lymph nodes on the CRM in both groups

LTME n=47 ATME n=56
CRM N- (n=19) N+ (n=28) N- (n=21) N+ (n=35)
Abs % Abs % Abs % Abs %
CRM+ 6 31,6 16 57,1 7 33,3 20 57,1
CRM- 13 68,4 12 42,9 14 66,7 15 42,9
S RN

There is not any difference among the LTME and ATME groups with respect to the positivity of the
CRM. But statistical exact differences exist among N- and N+ within the group with respect to the
positivity of the CRM. The CRM was positive in 57.1% (LTME and ATME) during the metastatic
damage of the lymph nodes over both groups correspondingly. The positivity of the CRM became
15.7% and 14.2% in the patients with intact (or hyperplastic) lymph bodes without metastasis in the
LTME and ATME groups accordingly. All of the patients with positive CRM, were the patients in
TsMoM, phase. But the negativity of the CRM was encountered in 84.3% and 85.8% cases in the
patients not mentioned to have intact lymph nodes over both groups correspondingly (42.9% comparing
to N+). Thus, statistical exact differences appeared in the CRM status depending on whether metastatic
lymph nodes existed or not within the group.

The phase of the carcinoma disease affects the CRM status as it affects the tactics of treatment. Our
observations show that the positivity of the CRM practically equals to zero in I phase (Table 10).

Table 10: Dependence of the CRM status on the disease staging

LTME n=47 ATME n=56
CRM  |In=7 I n=12 11 n=28 In=5 1 n=16 I n=35
Abs. | % Abs. | % Abs. | % Abs. | % Abs. | % Abs. | %
CRM+ |2 [286 |3 250 (12 |571 |2 |40,0 |7 [438 |19 |5473
CRM- |5 714 |9 750 |16 |429 |3 60,0 |9 |563 |16 |457
_ 2=0,171 | x2=1,050 | %2=0,051
x2: P p=0679 |p=0306 |p=0821

The CRM became positive in only 1 patient of LTME group in I phase (14.2%). But the CRM always
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became negative in the ATME group. The CRM became positive in 25% cases and negative in 75%
cases in the LTME and ATME groups in II phase. But the CRM became positive in 42.8% and 45.7%
cases and negative in 57.2% and 54.3% cases in the LTME and ATME groups in III phase. There was
not statistical exact difference with regard to the CRM status depending on the phase among the groups.
Statistical exact differences were noted in the CRM status depending on the phase within the group.
The probability of the CRM to be positive increases as the phase of the disease increases.

We investigated the effect of the location of the mass on the CRM in our research work by considering
the effects of the TME quality in the localization of the tumor (Table 11).

Table 11: Effect of tumor localization in the LTME and ATME groups on the CRM status

LTME n=47 ATME n=56
Distance CRM+ CRM- CRM+ CRM-
from the anus | n=23 n=24 n=26 n =30

M % M % M % M %
0-6 cm 8 (34,8%) 5(20,8%) 10 (38,5%) 6 (20,0%)
7-12 cm 10 (43,5%) 8 (33,3%) 12 (46,2%) 10 (33,3%)
>12 cm 5(121,7%) 11 (45,8%) 4 (15,4%) 14(46,7%)
e [T |

In case the mass is located in the distance of 0-6 cm, the CRM became 61,5% in the LTME group,
62,5% in the ATME group, 38.5% in the positive LTME group but 37.5% negative in the ATME group.
The CRM became positive by 55,5% in the LTME group and 54.5% in the ATME group in the masses
locating in the middle region of the rectum. But the CRM became negative in 44,5% and 45,5% cases.
But the CRM became totally 31,2% positive in the LTME group and negative in 68,8% cases (22,2%
positive in the ATME group) when the rectal carcinoma is located in the distance of >12 cm. The same
index became by 77,8% in the ATME group. It is seen from the Table 46 that the lower the mass, the
higher the probability of positivity of the CRM. If it is connected with the anatomic properties of the
same zone on one hand, it is connected with the restriction of the opportunities of the laparoscopic
technology in the masses located below on the other hand. Our observations show that serious
difference exists among the ATME and LTME groups of the middle and superior rectal masses with
regard to the CRM status. Though difference is found between the LTME and ATME groups of the
inferior rectal masses, the same difference is not statistically exact. And there were disclosed
differences assuming statistical importance in both the ATME group and LTME group within the
group. The probability of positivity of the CRM was high in the inferior rectal masses. The high level of
the CRM positivity in the inferior rectal masses in the LTME group includes the use of this technology
in the groups of patients with high practice and selection but not application of laparoscopic technology
in this group of patients as counteraction. The effect of the size of tumor on the CRM was also proved
in our investigations. As the physical sizes of the tumor increases, the probability of positivity of the
CRM also increases. The tumor size changed from 10 mm to 100 mm. We divided the masses into 3
groups according to their sizes: 1-3 cm masses in small size, 4-6 cm in middle size and 7-10 cm in large
size. As the tumor size increases, the probability of positivity of the CRM also increases. The CRM is
quite negative in small-sized masses in some cases. There was mentioned the distribution of the patients
in the LTME and ATME groups according to the largest diametric size of tumor in the Table 12 and the
effect of the size of tumor on the CRM status in the Table 12.
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Table 12: Distribution of patients by tumor diameter in both groups

Tumor diameter, | LTME n=47 ATME n=56

cm Abs. % Abs. %
1-3 cm 12 25,5 10 17,9
4-6 cm 23 48,9 28 50,0
> 6 cm 12 25,5 18 32,1
2 p ¥2=1,094; p=0,579

Table 13: Effect of the CRM status on the tumor diameter size in the LTME and ATME groups

LTME n=47 ATME n=56
Tumor | CRM+ CRM- CRM+ CRM-
81Z€ n=16 n=31 n=33 n=23

M % M % M % M %
1-3cm |1 6,3 11 35,5 1 3,0 9 39,1
4-6cm |8 50,0 15 48,4 15 45,5 13 56,5
>6cm |7 43,8 5 16,1 17 51,5 1 43

, 12=0,454 x2=1,865

X2: P p=0,797 p = 0,394

3 out of 12 patients (small-sized) including in the LTME group were in T; phase, 9 in T, phase, 2 out of
23 (middle-sized) patients in T, phase and 21 in T phase, 4 out of 12 (large-sized) patients in T4 phase
and 8 in T phase. As it is seen, correlation has never existed between the size of tumor and its phase.
As it is seen from the Table 12, the sizes of tumor were larger in the patients included in the ATME
group than those in the LTME group. It did not affect the positivity of the CRM in the same group of
patients so much. The main reason for it, is connected with being easier of removing of large-sized
masses in an open way. As it is seen from the Table 13, the probability of positivity of the CRM in the
cases of being smaller of the tumor size is 8.3% and 10% in the LTME and ATME groups but the
probability of negativity of the CRM is 91.6% and 90% accordingly. The probability of positivity of the
CRM in the medium-sized masses over both groups is 58.3% and 53.5% but the probability of
negativity is 41.7% and 46.5% accordingly. The CRM became positive in the large-sized masses in
90.9% case in the LTME group but 94.4% in the ATME group; but negative in 9.1% and 5.6% cases.
Though differences are observed between the groups, statistic dynamism was not followed between
these differences. But differences of statistical importance were noted within the group.

It is assumes a special interest to study the relationship between the parameters mentioned by
considering the relationship between the radicalism of the surgical intervention and quality of the TME.
Such as, the errors made in the TME technique have a direct effect on the CRM status. But the low
quality of the TME does not mean the positivity of the CRM in full. The low quality TMEs in the
masses of Ty and T, phase is not always resulted in producing of local recurrence of the tumor. On the
contrary, the CRM may seriously be positive in T3, especially T4 masses despite of performing of the
TME in high quality. Therefore, it should not be forgotten that there may sometimes be right and
sometimes wrong correlation between the TME quality and the CRM status and this shade should be
considered while selecting the tactics of treatment (Table 14).
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Table 14: Dependence of the TME quality on the CRM status

LTME n=47 ATME 1n=56
. CRM+ CRM- CRM+ CRM-

TME quality n=16 n=31 n=33 n=23

Abs. % Abs. % Abs. % Abs. %
Grade 1 4 250 |5 16,1 |8 242 |4 17.4
Grade 2 4 250 |10 323 |9 273 |10 43,5
Grade 3 8 50,0 |16 51,6 |16 485 |9 39,1

_ 720,029 %2=0,906

X2 P p = 0,986 p = 0,636

The CRM became positive in 25.0% and negative in 16.1% cases while performing the low quality
TME in the LTME group. The appropriate indexes were 24.2% and 17.4% in the Grade 1 in the ATME
group. Though differences are observed among the groups with regard to the positivity and negativity
of the CRM, they are not statistically correct. The CRM became positive in 25.6% in the Grade 2 in the
LTME group. This case was connected with both the technical errors observed during the surgical
intervention and being of the surgical clearance of the tumor process > 1 mm in connection with it. The
appropriate index became 27.3% and 43.5% in the ATME group. Though differences are disclosed
among the groups, they were not statistically correct. The CRM positive cases were noted in the Grade
3. Noting of such a case was directly connected with the disease itself. The CRM became positive in
50% cases and negative in 51.6% in the LTME group; but the appropriate index became 48.5% and
39.1% in the ATME group. Thus, despite of the lack of serious differences between the groups,
differences happened in the CRM status irrespective of the TME quality within this group. The
probability of positivity of the CRM was disclosed in the condition of existing of the metastatic lymph
nodes where the depth of the invasion increased during the test of the factors affecting the CRM status
together. If low quality TME was conducted during the operation. The probability of radicalism of the
surgical intervention became lower than the Grade 3. It shows the fact that the quality of the TME is
more important than the other factors in respect of the CRM status. Thus, the errors made in the surgical
technique are the most important factor increasing the probability of local recurrence. In contrast to that
the technique of a surgical operation (laparoscopic, open) does not affect the CRM status as the factors
creating statistical exact difference with the factors like the distance from the tumor to the anus. The
followings may be generalized and uttered:

Conclusion:

1. The depth of invasion to the quality of the preparation made, is affected by the distance of the tumor
from the anus. These differences are statistically correct(p<0,05). But the differences happened in
the surgical technique are not statistically correct(p>0,05).

2. The status of the regional lymph nodes, the phase of carcinoma and the technique of surgical
operation do not affect the TME quality in a statistic right way(p>0,05).

3. The factors like the size of tumor, depth of invasion, metastatic damage of mesorectal lymph nodes,
distance from anus, phase of tumor process and TME quality do not have statistical right effect on
the CRM status during the pathohistological examination of the preparation made(p<0,05).

4. The CRM is affected by the factors like a) development of the tumor out of the intestinal
wall(28,3%), b) metastatic damage of lymph nodes(38,2%), c) existence of tumor emboles and
deposits(17,4% and 16,1%), d) TME quality as a result of testing of the affecting factors together
(p=0,638).
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