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The formation of mechanical gastrointestinal anastomosis after esophagectomy is
often accompanied by the development in patients various degrees of reflux esophagitis.
The aim of the study - to evaluate the pathogistological changes of the esophagus
mucosa associated with gastro-esophageal reflux in patients with esophageal cancer
and gastroesophageal, junction cancer after surgical treatment, depending on the
technique of forming the esophagus-gastric anastomosis. The study included 30 patients
who developed a mechanical invagination of the esophagus-gastric anastomosis
developed by the Ukrainian patent (study group) and 30 patients who formed the end-to-
end mechanical circulatory esophagus-gastric anastomosis (comparison group). At
12 months of observation all patients were given fibroesophagogastroduodenoscopy.
Endoscopic diagnosis of esophagitis was performed according to a modified Los Angeles
classification. To assess the morphological state of the esophageal mucosa, the
esophageal mucosal biopsy was performed on the site of anastomosis and
morphologically evaluated the severity of the reflux esophagitis. Reflux-associated
changes in squamous epithelium of the esophagus were evaluated according to the
consensus recommendations of the Esohisto Project. Statistical data analysis was
performed using the EZR v statistical analysis package. 1.35 (Saitama Medical Center,
Jichi Medical University, Saitama, Japan), a graphical interface to R (The R Foundation
for Statistical Computing, Vienna, Austria). In a comparative analysis of frequency
characteristics between different groups of patients, the 2 criterion was used; for
tables 2 2 (in the case of a small number of patients (<5 cases), in the study subgroups)
Fisher's exact test was used. The differences in the results obtained were considered
statistically significant at p<0.05, which ensures a 95% level of probability. It has been
established that the frequency with which the microscopic signs of reflux esophagitis
are fixed are almost 2 times lower in the group of patients who were formed mechanical
invagination esophagus-gastric anastomosis in comparison with the mechanical circular
(46.7% vs. 83.3%, p<0.05), since invagination simulates the reproduction of antireflux
properties of the lost gastrointestinal transition. Endoscopically diagnosed cases of
reflux esophagitis are additionally supplemented by microscopically detected from
5.9% of subjects in the study group to 28.6% of subjects (p<0.05) in the comparison
group, which indicates a higher sensitivity histological diagnosis. The signs that are
consistently associated with post-resection reflux esophagitis include hyperplasia of
the basal layer at both the frequency (86.7% vs. 100%) and the severity of the severity
(6.7% vs. 23.3%, p<0.05), as well as moderate prolongation of papillae (30.0% vs.
66,6%, p<0.01), according to which the best results were obtained in the group of
patients that formed the invagination mechanical esophagus-gastric anastomosis.
According to the Esohisto Project criteria, the frequency of both "mild" and "severe"
esophagitis in the group of patients that formed the invagination mechanical esophagus-
gastric anastomosis was lower compared to the group with mechanical circulatory
esophagus-gastric anastomosis (36.7% and 10.0% vs. 63.3% and 20.0%, p<0.01,
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respectively).
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Introduction

Analysis of the literature on these issues suggests that
that most surgeons around the world use mechanical
techniques to form thoracic anastomosis [3, 4, 21].

However, along with convincing benefits, the use of
stapling devices somewhat impairs the functional results of
operations due to the high level of development of late
complications from anastomoses: inflammatory
complications (anastomositis, reflux esophagitis) and
benign strictures [7, 10, 15, 17, 22]. Therefore, the key to
success, as S.Y. Law [16] notes, is not only a thorough
formation of anastomosis, but also the development of new
methods aimed at improving the quality of intrathoracic
anastomosis after esophagectomy in terms of reducing the
level of development of late complications from the
anastomosis [21].

Despite the fact that clinical symptoms, endoscopy and
pH monitoring are the most important diagnostic tools for
diagnosing reflux esophagitis, however, these tests may
give controversial conclusions [1]. Diagnostic difficulties are
greatest when symptoms of reflux occur without apparent
damage to the esophageal mucosa during normal
endoscopy [8]. Recent studies suggest that esophageal
biopsy in such cases may play an additional role [27].
Currently published several reports on histological findings
in patients with reflux esophagitis, but similar changes were
found in patients without signs of reflux esophagitis [12].
That is, individual histological markers showed low
diagnostic value, which led to the application of histological
scores in the diagnosis of reflux esophagitis. Estimates that
take into account the combination of histological parameters
associated with extensive acid reflux revealed new
perspectives on the role of the esophagus biopsy [27]. That
is why research is promising to establish a correlation
between endoscopic findings and histological changes in
the esophagus [12].

The aim of the study - to evaluate the pathogistological
changes of the esophagus mucosa associated with gastro-
esophageal reflux in patients with esophageal cancer and
gastroesophageal, junction cancer after surgical treatment,
depending on the technique of forming the esophagus-
gastric anastomosis.

Materials and methods

Under observation were 60 patients with esophageal
cancer and gastroesophageal junction cancer who were on
examination and in-patient treatment at the department of
gastrointestinal surgery of the Shalimov's National Institute
of Surgery and Transplantation for the period from 2015 to
2018 with overall survival not less than a year. All patients
underwent proximal gastrectomy with subtotal

esophagectomy by accesses of Lewis, or Osawa-Garlock.
The study included 30 patients who were formed mechanical
invagination esophagus-gastric anastomosis that was
developed and protected by the Ukrainian patent [28] (study
group) and 30 patients who formed the circular mechanical
esophagus-gastric anastomosis end-to-side (comparison
group).

At 12 months of observation all patients performed
esophagogastroscopy. Endoscopic examination was
performed by video gastroscope Olympus GIF-H180. In
doubtful cases, the virtual chromoscopy of NBI was used.
Endoscopic diagnosis of esophagitis was performed
according to a modified Los Angeles classification. All
patients performed a biopsy of the mucous membrane of
the esophagus over the place of anastomosis. For
histological analysis of biopsy material after routine
placement, the dyes were stained with hematoxylin-eosin.
The preparations were studied on a light microscope of
Olympus BH-2 (lens x10, eyepiece x10; lens x40, eyepiece
x10). The photos were taken using the DIGITAL Camera for
Microscope ScienseLab DCM520 (USB 2.0) digital camera.

Esophageal mucus preparations of the study group and
the comparison group were analyzed for the presence of
histological signs of reflux esophagitis: hyperplasia of the
basal cell layer, papillary prolongation, expansion of
intercellular spaces and the presence of intraepithelial
eosinophils, neutrophils and mononuclear cells, since these
four features are considered the most informative elemental
lesions [23]. The combined assessment of microscopic
lesions in patients conducted under standardized criteria
established Esohisto project, introducing assessment of
severity for each parameter in the range of 0 to 2 [8, 26, 31].
In this case:

- basal layer thickness (basal cell layer in um, expressed
as a fraction of the total thickness of the epithelium (x10) - 0
(absent)<15%, 1 - 15-30%, 2 - >30%;

- the length of the papillae (the length of the papillae in
pm, expressed as the percentage (%) of the thickness of the
general epithelium (x10) - 0 (absent)<50%, 1 - 50-75%, 2 -
>75%;

- expansion of intercellular spaces (Identify as irregular
round dilations or diffuse widening of intercellular space
(x40), small intercellular space = diameter <1 lymphocyte,
large intercellular space = diameter >1 lymphocyte): 0
(absent or <5 small intercellular spaces), 1 (1 lymphocyte or
>6 small and <5 large intercellular spaces), 2 (>1 lymphocyte
or >6 large intercellular spaces);

- intraepithelial eosinophils (count the cells in the most
damaged field (x40)): 0 (absent) 1 - (1-2 cells), 2 (>2 cells);

- intraepithelial neutrophils (count the cells in the most

44

ISSN 1818-1295 elSSN 2616-6194 Reports of Morphology



Usenko O.U., Sidyuk A.V., Klimas A.S., Sidyuk O.E., Savenko G.U.

damaged field (x40)): 0 (absent) 1 - (1-2 cells), 2 (>2 cells);

- intraepithelial mononuclear cells (count the cells in the
most damaged field (x40)): 0 (0-9 cells), 1 (10-30 cells), 2
(>30 cells).

The total figure severity estimates calculated by
summing the severity of lesions divided by the estimated
lesion types (exclude intraepithelial mononuclear cells and
neutrophils, erosion/erosion healed). Scores 0-0.25 were
considered normal, values >0.35 were positive for
microscopic esophagitis, scores 0.5-0.75 were qualified for
the diagnosis of "mild" esophagitis, and scores >1 for the
diagnosis of "severe" esophagitis respectively [23, 31].

Statistical analysis of the data was performed using the
statistical analysis package EZR v.1.35 (Saitama Medical
Center, Jichi Medical University, Saitama, Japan), Graphic
interface to R (The R Fund for Statistical Computing, Vienna,
Austria). A comparative analysis of the frequency
characteristics between different groups of patients using
the criterion x?, for tables 2x2 (in the case of a small number
of patients (<5 cases) in the study subgroups) used the
Fisher exact test [9, 13]. Differences in the results obtained
were statistically significant at p<0.05, which provides 95%
probability level.

Results

At 12 months of follow up of operated patients, endoscopic
changes in the esophagus mucosa were not detected in 24
(40%) patients: in 17 (56.7%) - in the study group and in 7
(23.3%) - in comparison groups; morphological confirmation
of absence of signs of reflux esophagitis was obtained in 21
(35%) patients: in 16 (53.3%) and 5 (16.7%) patients
respectively (Table 1).

Figure 1 illustrates the absence of signs of postreaction
reflux esophagitis: the papillary length is less than half
(<50%) of the total thickness of the epithelium, the basal
layer is only a small percentage (<15%) of the total thickness
of the epithelium, intercellular spaces are not significantly
dilated (<5 small). Intraepithelial eosinophils are absent.

Endoscopic signs of reflux esophagitis detected in 36
(60.0%) patients, 13 (43.3%) patients in the study group and
23 (76.7%) patients comparison groups. In addition to
endoscopically identified patients with symptoms of reflux
esophagitis identified individuals with histological changes
and the lack of visible lesions endoscopically: the study
group - 1 in the comparison group - 2 patients. Thus,
morphologically confirmed reflux esophagitis was detected
in 39 (65.0%) patients: in 14 (46.67%) patients in the study
group and 25 (83.33%) patients in the comparison group
(Table 1).

For histological characteristics of patients found
violations of the esophageal mucosa varying degrees
regardless of the method of forming esophagus-gastric
anastomosis.

Postresection reflux-associated microscopic changes
in the esophageal epithelium are given in Table 2.

Multilayer epithelium was detected in 26 (86.7%) persons

A ™ 178" 8 & ¥ N
Fig. 1. Afragment of the esophageal mucosa over the place of
esophago-gastric anastomosis with no pathological changes. 1 -
basal layer; 2 - papillae; 3 - intercellular spaces. Hematoxylin-
eosin. Lens x10. Ocular x10.

Table 1. Frequency of endoscopic and morphologically confirmed
manifestation of reflux esophagitis after 12 months of follow up.

Research group, Comparison _Le_vel of
Reflux (n=30) (%) Group, (n=30) (%) S|gr.1|ﬁcance
esophagitis of difference
Not Detected Not Detected between
found found groups, p
Endoscopically 17 13 7 23 <0.05
detected (56.7) | (43.3) | (23.3)| (76.7) ’
Morphologically | 16 14 5 25 <0.01
verified (53.3) | (46.7) | (16.7) | (83.3) '

in the study group and in 30 (100%) persons - groups of
comparison, extension of the papillae - respectively in 14
(46.7%) and 25 (83.3%) persons, enlargement intercellular
spaces and intraepithelial eosinophils were detected in 3
(10.0%) persons in the study group and in 6 (20.0%) persons
in the comparison group (Table 2). That is, the most common
reflux-associated histological signs, according to Table 2,
include an increase in the thickness of the basal layer, which
is 15-30% relative to the total thickness of the epithelium (1)
and papilla extension, which is 50-75% relative to the total
thickness of the epithelium (1). Less dilatation of small
intercellular spaces (1) and the presence of intraepithelial
eosinophil in one field (1) are observed. However, the degree
of histological changes in the mucous membrane of the
esophagus, according to which the study groups differed 3
times, ranged as 2 - were inherent in only hyperplasia of the
basal layer. In assessing the degree of change as 1 -
elongation of the papillae, according to which the study
groups differed 2 times, as well as - dilatation of intercellular
spaces and the presence of intraepithelial eosinophils,
however, in the last two cases, the number of persons having
such changes was insignificant (Table 2). Figure 2 illustrates
the signs of postreaction reflux esophagitis, which is
accompanied by an increase in the thickness of the basal
layer, prolongation of the papillae (<75%), and the dilatation
of the intercellular spaces.

Vol. 24, Ne3, Page 43-51
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Table 2. Degree of severity of reflux esophagitis by microscopic
diagnosis of Esohisto Project.

Level of
Research Comparison significance
Criterion Severity | group, n Groug n (%) of difference
(%) ’ between
groups, p
. 0 4 (13.3) 0(0.0)
pyperplacia of 1 |24@©00)| 23(767) <0.05
y 2 267) | 7(33)
16
) 0 5 (16.7)
Papillary 1 (5339 1 55 (66.6) <0.01
elongation 2 (30.0)5 5(16.7)
(16.7) ’
Expansion of 0 27 (90.0) | 24 (80.0)
intercellular 1 2 (6.7) 5(16.7) >0.05
spaces 2 1(3.3) 1(3.3)
- 0 27 (90.0) | 24 (80.0)
nraepitnetal 1 267) | 5(16.7) >0.05
P 2 1(3.3) 1(3.3)

& , d s
Fig. 2. Afragment of the esophageal mucosa over the place of
esophago-gastric anastomosis with pathological changes. 1 - basal

layer; 2 - elongated papillae; 3 - dilated intercellular spaces.
Hematoxylin-eosin. Lens x10. Ocular x10.

Table 3. Distribution of ballroom characteristics of patients and
aggregate indicator of severity of histological changes of the
mucous membrane.

Severity Score Resear((:;o)group. n Comparis(gon) Group. n
Norm <0.5 16 (53.4) 5 (16.7)
"Mild" 05 7 (23.3) 12 (40.0)
esophagitis | 75 4 (13.4) 7(23.3)
1 1(3.3) 1(3.3)
esig\t::;tus 1.25 1(3.3) 4(13.4)
2 1(3.3) 1(33)

Based on detected reflux-associated microscopic
changes in the epithelium of the esophagus, the distribution
of patients according to the degree of severity of histological
changes in the mucous membrane was further analyzed
(Table 3).

In the group in which patients were formed invagination
mechanical esophagus-gastric anastomosis, reflux
esophagitis was detected in 14 (46.7%) patients versus 25
(83.3%) in patients who had circular mechanical esophagus-
gastric anastomosis (Table 1, 3). Histological "mild"
esophagitis was found in 11 patients (36.7%) in the study
group and in 19 patients (63.3%) of the comparison group,
"severe" esophagitis - in 3 (10%) and 6 (20%) of patients
respectively, the difference between the groups is statistically
significant (p=0.03 according to the 2 criterion) (Table 3). At
the same time, the vast majority of patients whose
esophagitis were classified as "mild", were scored by 0.5
points in both groups. Among patients with esophagitis are
classified as "severe", attracts comparison group in which
the majority of patients met the 1.25 point scale
characterization, while in the comparison group points evenly
distributed (Table. 3).

The results of the comparison of the severity of the reflux
esophagitis associated with the endoscopic diagnosis of
esophagitis, evaluated according to the Los Angeles
classification and evaluated according to the histological
criteria of Esohisto Project, are presented in Table 4.

The reflux esophagitis according to the Los Angeles
Classification of Grade A was found in 10 (33.3%) patients,
grade B - in 3 (10.0%) patients in the study group and
accordingly in 18 (60.0%) and 5 (16.7%) of the patients in the
comparison group. At the same time, according to the
histological criteria, Esohisto’'s "mild" esophagitis was
detected in 11 (36.7%) patients, and severe in 3 (10.0%)
patients in the study group and 19 (63.3%), respectively, and
6 (20.0%) patients in the comparison group (Table 4). That is,
endoscopically diagnosed cases of reflux esophagitis were

Table 4. Compliance with the severity of the reflux esophagitis
associated with the endoscopic diagnosis of esophagitis. evaluated
according to the Los Angeles classification and evaluated
according to the histological criteria of the Esohisto Project.

Level of
Cateqo Research | Comparison | significance of
gory group, n (%) | Group, n (%) difference
between groups
Los Angeles Classification
N 17 (56.7) 7 (23.3)
LA-A 10 (33.3) 18 (60.0)
<0.05
LA-B 3(10.0) 5(16.7)
LA-C 0(0.0) 0 (0.0)
Detected changes inf 413 433) | 23 (767) <0.05
general
Esohisto Project
Mucus without 16 (53.3) 5(16.7)
changes
"Mild" esophagitis 11 (36.7) 19 (63.3) <0.01
"Severe"
esophagitis 3(100) 6(200)
Detected changes in 14 (46.7) 25 (83.3) <0.01
general
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Fig. 3. Afragment of the esophageal mucosa over the place of
esophago-gastric anastomosis with pathological changes that
correspond to the "mild" reflux esophagitis. 1 - basal layer; 2 -
elongated papillae; 3 - slightly enlarged intercellular spaces.
Hematoxylin-eosin. Lens x10. Ocular x10.

Din 3 >

Fig. 4. Afragment of the esophageal mucosa over the place of
esophago-gastric anastomosis with pathological changes that
correspond to "severe" reflux esophagitis. 1 - elongated papillae;
2 - thickened basal layer; 3 - extended intercellular spaces; 4 -
intraepithelial eosinophils. Hematoxylin-eosin. Lens x10. Ocular
x10.

additionally supplemented by microscopically detected from
5.9% of the subjects in the study group to 28.6% of the subjects
in the comparison group with the normal mucous membrane
of the esophagus in the category N classification of Los
Angeles (Table 4). It should be noted that in the invagination
mechanical method of forming the esophagus-gastric
anastomosis, the ratio of "mild"/"severe" esophagitis in the
group was almost 4/1, and at the circular - 3/1. That is,
regardless of the method of forming the esophagus-gastric
anastomosis, the "mild" esophagitis was more often
compared to "severe" (Table 4). At the same time, the
combined evaluation of microscopic lesions Esohisto Project,
the frequency of reflux esophagitis generally in the study group
was significantly lower compared to the comparison group
(14 (46.7%) compared to 25 (83.3%), p<0.01). In this case,

the frequency of both "mild" and "severe" esophagitis in the
group of patients who formed the invagination mechanical
esophagus-gastric anastomosis, was lower compared to
the group with circular mechanical esophagus-gastric
anastomosis (36.7% and 10.0% vs. 63.3% and 20.0%, p<0.01
respectively). Histology esophageal mucosa, corresponding
to the degree of reflux esophagitis A is characterized by
increased length of papillae, representing 50-75% of the total
thickness of the epithelium. Basal layer is increased in
thickness and is 15-30% of the total thickness of the
epithelium. Intercellular spaces are slightly extended. There
are no intra-epithelial eosinophils (Fig. 3).

Histology esophageal mucosa of patients that meets
reflux esophagitis stage B, characterized by elongation of
papillae, representing >75% of the total thickness of the
epithelium, increased basal layer in thickness, representing
>30% of the total thickness of the epithelium, intercellular
spaces greatly expanded. Presence of intraepithelial
eosinophils (Fig. 4).

Discussion

In normal esophageal lumen lays out a squamous
epithelium, consisting of four layers: basal, parabasal,
intermediate and superficial. Epitheliocytes are connected
by adhesive, slit, dense and desmosomic contacts, that are
located in the intermediate layer [24]. Reactive squamous
epithelium changes in response to the action of acid, form
the basis of histological diagnostics of reflux esophagitis.

Analyzing the obtained data, it should be noted that the
endoscopically normal mucosa of the esophagus of patients
after esophagectomy for 12 months of observation was
almost 2.5 times more frequent (56.7% vs. 23.3%, p<0.05),
and the frequency with which fixed the microscopic signs of
reflux esophagitis, was almost 2 times lower (46,67% vs.
83,33%, p<0,05)in patients who were formed by invagination
mechanical esophagus-gastric anastomosis in comparison
with the circular mechanical esophagus-gastric
anastomosis, since the invagination modeled the
reproduction of antireflux properties of the lost of
gastroesophageal junction (see Table. 1, 4).

It should be noted that in addition to endoscopically
diagnosed, microscopic changes with signs of reflux
esophagitis were found in 1 out of 17 (5.9%) subjects in the
study group and in 2 out of 7 (28.6%) persons in the
comparison group with normal mucous membrane
esophagus according to the Los Angeles Class N
classification, which indicates a higher (p<0.05) sensitivity
to the histological diagnosis (see Table 4). About the absence
of endoscopic visible lesions, but the presence of histological
changes of squamous epithelium in non-aerosive reflux
disease is reported by a number of researchers [8, 19, 29].

According to the histological study conducted by us,
hyperplasia of the basal layer can be considered a feature
that is consistently associated with post-resection reflux
esophagitis both in frequency and severity. Normally, the
basal layer of the esophagus consists of 2-6 layers of basal

Vol. 24, Ne3, Page 43-51
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cells, which is<15% of the total thickness of the epithelium
[2, 8, 26, 31]. The multilayer squamous epithelium was
detected in the vast majority of patients in the study group
(86.67%) and in all patients in the comparison group (100%).
However, the number of patients with more severe severity
(2) was 3 times less (p<0.05) among patients who were
formed by invagination mechanical esophagus-gastric
anastomosis in comparison with the circular mechanical
esophagus-gastric anastomosis (Table 2). In healthy
individuals, the papilla's length is less than 50% of the total
thickness of the epithelium [23, 26, 31]. Papillary elongation,
accounting for 50-75% and 75% relative to the total thickness
of the epithelium was found in 14 (46.7%) patients in group
study and 25 (83.3%) patients comparison group (difference
between groups is statistically significant, p<0.01). In
addition, the number of patients with a more moderate
degree of severity (1) was 2 times lower (p<0.05) among
patients who were formed by invagination mechanical
esophagus-gastric anastomosis in comparison with the
circular mechanical esophagus-gastric anastomosis,
indicating its benefits (Table 2). The good diagnostic value
of these two parameters in the GERD is indicated by M.
Vieth [30]. According to some researchers, hyperplasia of
the basal layer and extension of the stromal papillae
represent a regenerative reaction to damage to the mucous
membrane caused by reflux ("hyperregeneration") [6, 11,
18, 26]. However, for normal esophageal epithelium
characterized by low regenerative property: moving cells from
the basal layer to the surface proceeds 30 days [20].
Expansion of intercellular spaces and the presence of
intraepithelial eosinophils occurred occasionally: 10.0% in
the study group and 20.0% in the comparison group
(p>0.05), with the number of patients with a more moderate
degree of severity (1) was almost 2 times less (but did not
achieve a significant difference) among patients who were
formed by invagination mechanical esophagus-gastric
anastomosis (Table 2). According to literature in the
epithelium of the esophagus in patients with non-erosive
reflux disease, expanded intercellular spaces are detected,
the mean diameter of which in the distal esophagus is three
times higher compared to control [5].

We found that the ratio of the frequency of "mild" and
"severe" esophagitis does not depend on the method of
forming esophagus-gastric anastomosis: the histologically
"mild" esophagitis is found in 3 times more often than in the
"severe". However, the frequency of both "mild" and "severe"
esophagitis according to the criteria of Esohisto Project in
the study group was 2 times lower compared with the
comparison group (36.7% and 10.0% vs. 63.3% and 20.0%,
respectively. p<0.01) (Table 4). In conclusion, it should be
noted that recent studies have shown that histological
evaluation based on a combination of histological
parameters may be largely due to patient symptoms and
esophageal acid exposure and thus can contribute not only
to the diagnosis of non-erosive reflux disease, but and
differential diagnosis between patients with non-erosive

reflux disease and patients with functional heartburn [14,
25] and play a role in the comparative evaluation of various
therapies [23]. Thus, the results of the study indicate that the
formation invagination mechanical esophagus-gastric
anastomosis significantly reduces histological signs of reflux
esophagitis compared to the mechanical method of forming
a circular mechanical esophagus-gastric anastomosis, and
the use of histological severity ratings showed promising
results when assessing the quality of new ways of forming
esophagus-gastric anastomosis.

Conclusions

1. Histologically normal mucosa of the esophagus of
patients after esophagectomy for 12 months of follow up
was found more than 2 times more often in the group of
patients who were formed mechanical invagination
esophagus-gastric anastomosis compared with circular
mechanical esophagus-gastric anastomosis (53.3% vs.
16.7%, p<0.05 in accordance).

2. According to the histological study, the frequency of
reflux esophagitis is almost 2 times lower in the group of
patients who were formed mechanical invagination
esophagus-gastric anastomosis compared with circular
mechanical esophagus-gastric anastomosis (46.7% vs.
83.3%, p<0.05), since invasion models the reproduction of
antireflux properties of lost gastroesophageal junction.

3. The combination of histological parameters in patients
with morphologically confirmed post-resection reflux
esophagitis appears to be in the vast majority of cases,
such as hyperplasia of the basal layer and elongation of the
papillae of predominantly moderate severity, occasionally
supplemented by the dilation of small intercellular spaces
and single intraepithelial eosinophils.

4. Among patients with mechanical invagination
esophagus-gastric anastomosis, the number of patients with
hyperplasia of the basal layer of severe severity (2) was 3
times smaller (6.7% vs. 23.3%, p<0.05), and the number of
patients with papillary elongation ( 30.0% vs. 66.6%, p<0.01),
the expansion of intercellular spaces and the presence of
intraepithelial eosinophils of moderate severity (1) (6.7%
versus 16.7%, p>0.05) was in 2 times less, compared with
patients who formed a circular mechanical esophagogastro-
anastomosis, which confirms the advantages of mechanical
invagination esophagus-gastric anastomosis.

5. The degree of severity of esophagitis evaluated
according to the Esohisto Project criteria, the frequency of
both "mild" and "severe" esophagitis in the group of patients
who was formed mechanical invagination esophagus-gastric
anastomosis was 2 times lower compared with the group
with circular mechanical esophagus-gastric anastomosis
(36,7% and 10.0% vs. 63.3% and 20.0%, p<0.01 respectively).

6. The histological diagnosis of reflux esophagitis in post-
resection patients is more sensitive than endoscopic, since
it allows individuals with a lack of endoscopic visible lesions
of the esophagus mucosa to detect individuals with
microscopic signs of reflux esophagitis.
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MOP®OJTOMNYHUA CTAH CNM30BOI OBONTIOHKU CTPABOXOAY XBOPUX 3 MOCTPE3EKUIMHUMU MPOABAMU PE®JIIOKC-
E30®ArITY 3AINEXHO BiA CNOCOBY ®OPMYBAHHA MEXAHIYHOIMO CTPABOXIOQHO-LLITYHKOBOIO AHACTOMO3Y

Ycernko O.10., Cudrwk A.B., Knimac A.C., Cudrk 0O.€., CaseHko I".1O.

®opmyeaHHSI MexaHiYHUX CmpaeoXiOHO-WITyHKOBUX aHacmoMOo3ie Micrisa e3ogageKkmomii HepiOKo Cynpo8odXyembCsi PO3BUMKOM Y
naujieHmie pegpritokc-e3oghacimy pisHoeo cmyrneHs. Mema pobomu - oyiHumu rnamoeicmosnoeidHi 3MiHU cru3080i 060110HKU cmpagoxody,
rog'si3aHi 3 WIyHKO80-CcmMpasoxiOHUM PechIIlOKCOM, X80pUX Ha pak cmpasoxody ma kapdioe3oghazianbHull pak ricnss padukanbHOo20
onepamugHO20 8mpy4YaHHs 3alexXHo 8i0 eapiaHmy cghopmogaHo20 e3oghazo2acmpoaHacmomo3dy. [o docnidxeHHs1 ekmnodeHi 30
nayieHmis, kompum 6yno cgopmogaHo po3pobrneHul i 3axuweHul nameHmMoM YKkpaiHu MmexaHidYHul iHeaziHayilHul
e3ohazoeacmpoaHacmomos (epyna docnidxeHHs) i 30 xeopux, kompum 6yno cchopMO8aHO MexaHiYHUl YUPKynspHUU
e3oghazozacmpoaHacmomMo3 KiHeyb 8 bik (2pyna nopieHsiHHA). Ha 12 micsayb criocmepexeHHs yciMm xeopum rnposedeHa
@ibpoesogacozacmpodyodeHockonisi. EHOockoniyHy diaeHocmuky e3oghazimy npoeodusnu 8idnogidHo 0o ModughikogaHol
Jloc-AHOxenecbkoi knacudbikauii. 4ns oyiHKku MopghonoziyHo20 cmaHy cnu3080i 06010HKU cmpasoxody 8UKOHYy8arnu biorcito crnu308oi
060s510HKU cmpagoxody Had micuemM aHacmomo3y ma Mop@hOI0eiyHO OyiHr8anu supaxeHicme pedokc-e3oghazimy. Pegbrtokc-
acouyitiogaHi 3MiHU M/10CK020 enimenito cmpagoxody OuiH8aslu 32i0HO i3 KOHCEeHCYycHUMU pekomeHOauismu Esohisto Project.
CmamucmuyHul aHaniz daHux nposedeHul 3 8UKOpPUCMAaHHAM nakemy cmamucmu4yHo20 aHanizy EZR v.1.35 (Saitama Medical
Center, Jichi Medical University, Saitama, Japan), epaghiyHuli iHmepgpelic 0o R (The R Foundation for Statistical Computing, Vienna,
Austria). Mpu nopigHANbLHOMY aHani3i 4aCmomHUX XapakmepucmuK MK pi3HUMU 2pyramu rnauieHmie sukopucmosysainu Kpumepit 2,
Onss mabnuub 2 2 (y eunadky maroi Kinbkocmi nayieHmie (<5 eunadkie) y nidzpynax A0CHiOKeHHs]) 8UKOpUCMAaHO MOYHUU Kpumepil
Qiwepa. Po3bixHocmi ompumaHux pesynbmamie esaxasu cmamucmuy4Ho 3Haqyuwumu rnpu p<0,05, wo 3abe3nedyye 95% piseHb
timosipHocmi. BcmaHoeneHo, wo, Yyacmoma, 3 5ikoto (hiKCyrombCsi MIKPOCKOMIYHI 03HaKU pechriiokc-e3oghazimy, matbke y 2 pa3u HUX4a
y epyni xeopux, skum 6yno cghopmogaHO MexaHiyHul iHeaziHayilHull e3othazoeacmpoaHacmomMo3 MOPI8HSIHO 3 MexaHiYHUM
yupkynspHum (46,7% npomu 83,3%, p<0,05), ockinbku iHeaziHayiss modesnoe 8idmeopeHHs1 aHMupPeIOKCHUX ernacmugocmel
8mpayeHo20 cmpagoxiOHO-WIyHKo8020 nepexody. EHOockoniyHo diaeHocmosaHi eunadku pecdpritokc-e3ogazimy dodamkoso
00rno8HIIMbCA MIKPOCKOMIYHO susisrieHUMU 8id 5,9% oci6 y epyni docnidxeHHss 0o 28,6% ocib (p<0,05) y epyni nopieHsAHHS, W0
c8id4umb npo 6inbw BUCOKY Yymiugicmb eicmornoeiyHoeo OiaeHo3y. [Jo 03HakK, siki cmiliko nog'asaHi 3 nocmpe3ekuyitiHuM pechritokc-
e3oghazimom gidHeceHO einepnnasito basanbHo20 wapy sk 3a Yacmomoro (86,7% npomu 100%), mak i 3a 6inbw MsHXKKUM cmyrneHem
supaxeHocmi (6,7% npomu 23,3%, p<0,05), a makox romipHe sudoexeHHs cocoukie (30,0% npomu 66,6%, p<0,01), 3a skumu Kpawi
pe3ynbmamu ompuMaHi 8 2pyri X8opux, KOmpuUM cghopmosarnu iHeaziHauiliHuli MexaHiyHUl e30ghazoeacmpoaHacmomos. 3a Kpumepisamu
Esohisto Project yacmoma sik "M'ako20", mak i "8axko20" e3oghacimy & epyrni Xxeopux, Kompum cgbopmosaHull iHeaziHauitiHUl MexaHiqHUl
e3o0¢hazoeacmpoaHacmomos, byna HUXYOK MOPIBHSHO 3 2PYro 3 MEeXaHiYHUM UUPKYMSpHUM e3oghazo2acmpoaHacmomosom (36,7%
i 10,0% npomu 63,3% i 20,0%, p<0,01 8i0nogidHo). Takum 4YuHOM, OPMy8aHHSA iH8aziHayiliHo2o MexaHiYHo20
e3oghazozacmpoaHacmomody 00380s155€ 00CMOBIPHO 3MEHWUMU Yacmomy 2iCmoro2idHUX nposisie pegritokc-e3oghazimy rnopieHIHO
3i cnocobom ¢hopmy8aHHS UUPKYNSIPHO20 MexaHiYyHo20 aHacmomoa3y.

KntouoBi cnoBa: npokcumarbHa pe3ekuis WityHKy 3 pe3ekuieto cmpagoxody, e3oghazo2acmpoaHacmomos, nocmpe3eKkuiliHuli peghriokc-
e3zoghazim, kpumepii Esohisto Project, eicmornoeisi, eicmonamoroais.

MOP®OJIOMMYECKOE COCTOAHUE CITU3UCTOM OBOJIOYKN MULLEBOOA BEOJIbHbIX C MOCTPE3EKLUMOHHbLIMU
NPOABNEHUAMU PE®IIOKC-330®AIrMTA B 3ABUCUMOCTU OT CNMNOCOBA ®OPMUPOBAHUA MEXAHUYECKOIO
NMULWEBOAHO-XENYAO4YHOIO AHACTOMO3A

YceHko A.FO., Cudrk A.B., Knumac A.C., Cudrwk E.E., CaeeHko T.1O.

@opmuposaHue MexaHU4eCKUX NUWEe8o0HO-Xeslyd04YHbIX aHacmoMo308 1ocre 330(hazaKmomuu Hepedko conpogoxdaemcsi passumuem
y nayueHmos pegnokc-azoghacuma pasHol cmerneHu. Llenb pabomsl - oyeHUMb namoaucmono2udyeckue U3MeHeHus1 causucmou
obonoyku nuuwjeeoda, cesizaHHbIe C XenyOoYHO-NUUE800HbIM PehrlioKCoM, b6OMbHbIX pakoMm nuwesoda U KapouoszoghazuasbHbIM
pakom, nocrsie padukasrbHO20 OfepamugHo20 eMewamesibcmea 8 3asucuMocmu Oom eapuaHma cgOopMUPO8aHHO20
330¢pazocacmpoaHacmomosa. B uccnedosaHue sknwodeHsl 30 nayueHmos, KomopbiM bbin cghopmuposaH pazpabomaHHbIl u
3aWUWEHHbIU nameHmoM YKpauHbl MexaHU4ecKul UHea2uHayUOHHbIU 330¢hazoeacmpoaHacmomos (2pynna uccrnedosaHusi) u 30
6071bHBIX, KOMOPbLIM bbiT CGHOPMUPOBAH MEXaHUYEeCKUU YUPKYNApHLIU 330¢hazoeacmpoaHacmomMo3 KoHely, 8 oK (epyrna cpasHeHus).
Ha 12 mecay HabmodeHusi acem 60mbHbIM ipogedeHa ¢hubpoaszoghazoezacmpodyodeHockonus. SHOOCKONUYECKy0 OuagHOCMUKY
pechriokc-a3oghacuma nposodusiu 8 coomeemcmeuu ¢ ModuguyuposaHHoul Jloc-AHOxenecckol knaccughukayuel. [nsi oueHKu
MopghoIo2uHeCKO20 COCMOsIHUSI criu3ucmol 0b01oYKu nuuesoda 8binonHsanuU uorncuro criuzucmol 0b6o1o4ku nuwesoda Had MeCcmom
aHacmomo3a U Mopghor102U4eCcKU OUeHUBaU 8bIpaXeHHOCMb peghriiokc-330ghacuma. Peghriokc-accoyuupo8aHHble USMEHEHUSI MT0CKO20
anumenus nuueesoda oueHUBasu co2/1acHO KOHCEHCYCHbIM pekomeHOauyusim Esohisto Project. Cmamucmuyeckul aHanu3 0aHHbIX
rnposedeH C ucrnonb308aHUEM fakema cmamucmu4yeckoz2o aHanuida EZR v.1.35 (Saitama Medical Center, Jichi Medical University,
Saitama, Japan), epachuyeckuli uHmepgbetic k R (The R Foundation for Statistical Computing, Vienna, Austria). llpu cpagHumenbHoM
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aHasu3e 4acmomHbIX Xapakmepucmuk Mex0y pas3fiudHbIMU epynnamu nayueHmos ucronb3osanu kpumepul 2, 0ns mabnuy 2 2 (8
cny4yae mMarnoz20 Konuyecmea rnayueHmos (<5 cnyyaes) 8 modepynnax uccredosaHusi) UcCnonb3o8aH MOoYHbIU Kpumepul Puwepa.
Paznuyusi mony4YyeHHbIX pes3yrnbmamos c4Yumanu cmamucmuyecku 3Hadumbimu rpu p<0,05, ymo obecrneqyusaem 95% yposeHb
8EpPOSIMHOCMU. YCmaHo8/1eHo, 4Ymo Yyacmoma, ¢ KomopouU ¢hUKCUPYOMCS MUKPOCKOMNUYeCKUe npu3Haku peghriokc-33oghazuma, noymu
8 2 pasa Huxe 8 epynne 60sbHbIX, KomopbiM bbi cchopMUPOBaH MexaHUYeCKUl UH8a2UHaUUOHHbIU 330¢hacoeacmpoaHacmomMo3 o
CPaBHEHUI0 C MexaHU4YeCKUM UUPKYspHbIM (46,7% npomues 83,3%, p<0,05), nockomnbKy uHeazuHayusi Modesnupyem gocripousgedeHue
aHmupegoKCHbIX ceolicme ympaq4eHHO20 Nue800HO-Xeny0o4YHo20 nepexoda. DHAoOCKonu4Yecku OuazHOCMUPOBaHHbIE Criydau
pegprokc-a3oghazuma AornoHUMEnsLHO GOMOHAMCS MUKPOCKONUYECcKU obHapyxeHHbIMu om 5,9% nuy e epynne uccrnedogaHusi 00
28,6% nuy (p<0,05) 8 epynne cpasHeHus, Ymo ceudemesiscmayem o 6osiee 8bICOKOU Yy8CmeumeslbHOCMU 2UCMOI02U4eCKo20
QuazHo3a. K npusHakam, Komopble ycmoU4yugo C8s13aHbl C MOCMPE3eKUUOHHbLIM pegIioKC-330¢hacumomM OMHECEeHO 2unepnnasuto
6asarnbHo20 €051 Kak o yacmome (86,7% npomus 100%), mak u no 6onee msxenol cmeneHu ebipaxeHHocmu (6,7% npomus 23,3%,
p<0,05), a makxe ymepeHHoe yodnuHeHue cocoykos (30,0% npomues 66,6%, p<0,01), Mo KOMOPbIM flyHwue pe3yrbmamsal noy4YeHbl 8
epynne 605bHbIX, KOMOPbIM CGhOPMUPO8arIU UHBa2UHaUUOHHBbIU MexaHu4YecKkuli 33oghazoeacmpoaHacmomos. 1o kpumepusm Esohisto
Project, yacmoma kak "Msizkoeo", mak u "msikeno2o” szoghacuma 6 epyrne 60/bHbIX, KOMOPbIM CEhOPMUPOBaH UHBa2UHAUUOHHBIU
MexaHu4eckull 33oghazozacmpoaHacmomos, bbia HUXe M0 CpasHeHUK C 2pynnol C MexaHUYeCKUM UYUPKYSapHbIM
330¢hazoeacmpoaHacmomo3dom (36,7% u 10,0% npomue 63,3% u 20,0%, p<0,01 coomeemcmeeHHo). Takum obpa3om, hopmuposaHue
UHBa2UHaUUOHHO20 MexaHU4ecKo20 330¢hazoeacmpoaHacmomosda 1o3eosisiem 00CMOo8EePHO yMEHbWUMb Yacmomy aucmosioauyecKux
nposierieHuUll peghrtoKc-330ghazuma o CpasHeHU €O Criocobom ¢hopMupo8aHuUss YUPKYISPHO20 MeXxaHU4eCKo20 aHacmomo3sa.
KnioueBble cnoBa: rpokcumarnbHas pe3eKkyus xenyoka ¢ pesekyuel nuuwesooda, 330¢haeozacmpoaHacmomos, nocmpe3eKyUOHHbIU
pegpnrokc-azoghazum, kpumepuu Esohisto Project, eucmornozausi, eucmonamornoausi.
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