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Abstract
In 37 patients under NBZ and HNDP conditions, 158 biopsy samples were taken from the esophagus SB (N = 29), cardial
section of the stomach (N = 20), fundus of the stomach (N = 36), antrum (N = 36), with endoscopic examination. 12 - PC (N = 37).
The morphological study revealed inflammatory changes in the mucous membrane of the upper digestive tract in all patients, its
superficial inflammation was determined only in 29 preparations, diffuse inflammation (on all layers of the mucous membrane) - in
129 biopsies (82%), the active stage of inflammation - in 102 (65 %), atrophy - in 6, erosion - in 1 case. The obtained data reveal
significant morphological changes in the mucous membrane of the digestive tract in conditions of reflux disease. A morphological
analysis of the state of the mucous membrane of the esophagus, stomach, and 12-PC, performed in 12 patients before and after
surgery, confirms the normalizing effect of PD in combination with DES, as the most adequate surgical tool for treating RB, on the
indicated gastrointestinal sections.
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Introduction
The main pathogenetic factors in the development of diseases of
the stomach in chronic impairment of duodenal permeability (CNV)
are duodenogastric reflux (GHD) and motor-evacuation disorders
of the stomach [1-3]. Many authors consider DGR as a factor in
the formation of chronic gastritis [4-6], gastric cancer [7,8]. With
increasing DGR, the epithelium of the antrum begins to atrophy,
and as intestinal metaplasia occurs as an “defense reaction”, the
resistance of the gastric mucosa decreases, and erosion is formed.
Restructuring the coolant by intestinal type is regarded by a number
of authors as a precancerous condition [7,9]. The emergence of this
resonance, the realization of its pathological action is a consequence
of chronic disturbance of duodenal patency (CNDP) and the failure
of the bauhinia valve (NBZ) [10]. In our experience (more than 600
patients), HNDP and NBZ occur simultaneously in 94% of patients.
Therefore, we believe that the concept of reflux disease should
include this particular pathology, which entails a thick-intestinal
reflux, DGR, gastroesophageal reflux, esophagolingual reflux, which
Copyright © All rights are reserved by Vladimir Leonidovich Martynov.

requires the simultaneous surgical correction of CND and NBZ. The
most adequate operational aid is Bauginoplasty in combination
with duodenojejunostomy (DES).

Endoscopic examination of 37 patients in the NBZ and HNDP
conditions took 158 biopsy specimens from the mucosa (CO) of the
esophagus (N = 29), cardiac section of the stomach (N = 20), fundus
of the stomach (N = 36), antral section of the stomach (N = 36),
12 - PC (N = 37). The morphological study revealed inflammatory
changes in the mucous membrane of the upper digestive tract in
all patients, its superficial inflammation was determined only
in 29 preparations, diffuse inflammation (on all layers of the
mucous membrane) - in 129 biopsies (82%), the active stage of
inflammation - in 102 (65 %), atrophy - in 6, erosion - in 1 case.
The obtained data reveal significant morphological changes in
the mucous membrane of the digestive tract in conditions of
reflux disease. Under conditions of reflux disease, the unchanged
mucous membrane of the esophagus was not observed, superficial
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inflammatory changes in CO were noted in 6 biopsy specimens,
diffuse (to the entire depth of the mucous membrane) - also in 6,
in one case erosion was detected. After surgery, unchanged CO
was noted in 3 patients, superficial inflammatory changes in 9,
diffuse changes were not detected (p = 0.028). In the fundal section
of the stomach, inflammatory changes in CR for the entire depth
were detected in all 12 biopsy specimens; in 6, inflammation was
in the active stage. After surgery, the inflammatory changes in CO
for the entire depth remained in 5 biopsies, the superficial lesion
was also determined in 7 biopsies, which is due to the decrease in
inflammatory changes in CO for the entire depth (p = 0.018).
In the antrum of the stomach in the conditions of the Republic
of Belarus, in all 12 biopsy specimens, inflammatory changes of
CO were revealed to the full depth, in 3 cases it was in the active
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stage, in 2, atrophic inflammation was determined. After the
operation, the inflammatory changes in CO for the entire depth
were determined only in 8 cases (p> 0.05) with moderate activity
of the process in 2 cases (p> 0.05), superficial gastritis - in 2 cases,
atrophic - also in 2. In 12 - PC, in all 12 cases, chronic inflammation
of CO took over its entire thickness, after the operation - only in
6 (p = 0.028). Summarizing the data obtained from the study of
48 biopsy specimens (12 out of the mucous membranes of the
esophagus, fundus of the stomach, antrum, 12 - PC) taken before
the operation, superficial (initial) inflammation was observed in
6 cases, but at the same time diffuse inflammation (for all layers
of the mucous membrane) were noted in 42 biopsy specimens, in
9 cases there was an active stage of inflammation, and in 2 cases
mucosal changes were atrophic.

Table 1: The condition of the mucous membrane of the esophagus, stomach and duodenum in the same 12 patients with RB before
and after surgery.
Divisions of the digestive tract

The state of the mucous membrane before
surgery
N=12

Condition of the mucosa after surgery
N=12

Esophagus

Erosion Erosion –1 PE – 6
DE – 6

PE – 9
NSO – 3
p=0,028

Fundamental section of the stomach

Antral Department

Duodenum

NADG - 6
ADG - 6

NADG - 11
UADG -1
p= 0,028

ADH – 3

UADG – 2
p>0,05

AG - 2

AG - 2

DG – 12
PG - 0

DG – 12
DG - 10

DD – 12
PD - 0

DG - 5
PG - 7
p= 0,018
PG - 0
PG – 2
p>0,05

DD – 6
PD – 6
p= 0,028

Note: NSO - unchanged mucosa, DE - diffuse esophagitis, PG - superficial gastritis, ADH - active diffuse gastritis, UDH - moderately
active diffuse gastritis, DG - diffuse gastritis, AG - atrophic gastritis, DD - diffuse duodenitis, PD - superficial duodenitis NADH inactive diffuse gastritis.
After bauginoplasty in combination with duodenojejunostomy
in 48 biopsies taken from the same departments, unchanged
mucosa was found in 3 biopsies (only in the esophagus), superficial
inflammation was observed in 23 studies by reducing diffuse
inflammation (p = 0.005), the active stage of inflammation also
decreased to 3 observations (p = 0.028), mucosal atrophy remained
at the same level - in 2 (Table 1). Thus, BP in combination with
DES significantly improves the morphological characteristics of
the mucous membranes of the esophagus, stomach, and 12 - PC,
reducing the activity of the chronic process, reducing the depth of
the lesion.
The morphometric parameters of CO also confirm the reduction
of inflammation, the normalization of the characteristics of CO cells,

which, according to our data, is preparing the structural basis for
the normalization of their function (Tables 2 & 3). During the initial
treatment of patients in biopsy specimens taken at endoscopy,
the morphological picture of esophagitis was determined, with
the finding of intraepithelial hemorrhages, papilla elongation,
increased infiltration of the lamina propria, manifestations of
stasis, and the presence of vasectasias. The mucosa of the cardial
department of the stomach in the biopsy was not determined in
all patients, the mucous membrane of the intermediary zone of
the stomach was found in a significant number of observations,
which is due to technical difficulties due to topographical
features. In isolated cases, the mucous membrane of the cardia
was characterized by manifestations of disregeneration with the
presence of foveolar hyperplasia of the superficial-fossa epithelium
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or cystic-altered fossa and individual glands. In the surface section
of the mucous membrane were detected vasectomies, everywhere

Copyrights @ Vladimir Leonidovich Martynov.

- manifestations of stasis. In half of the cases, active diffuse gastritis
of the intermediary zone of the stomach was detected.

Table 2: Morphometric indices of the gastric mucosa in diffuse gastritis in the same patients with RB before and after surgery.
The investigated parameters

Before surgery Мs

After operation Мs

р

The height of the surface epithelium µm um

25,51,0

29,00,75

< 0,001

The height of the epithelium of the glands, µm

12,30,6

16,70,5

The height of the epithelium pits, microns
Lymphocytes of the surface epithelium

The number of cells per 1 square. mm of own plate, %
Lymphocytes of the epithelium of the glands

22,80,7
13,52,0
11,51,5
7,01,5

25,01,0

<0,0022

2,50,5

<0,001

7,81,1

13197530

9709378

Fibroblasts per 1 square. mm

2446162

1822132

Lymphocytes per 1 square. mm

4234415

3317184

Eosinophilic granulocytes per 1 square. mm

282 64

963

Resident macrophages per 1 square. mm
Plasma cells per 1 square. mm

Neutrophil granulocytes per 1 square. mm

2365113
56943

3237324
6411

<0,001

11,01,5

The number of cells per 1 square. mm of own plate
Fibroblasts per 1 square. mm

<0,001

173294
39646

2342163
239

<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001

Table 3: Morphometric indices of the mucous membrane of the antrum of the stomach in diffuse gastritis in the same patients with
RB before and after surgery.
The investigated parameters

Before surgery Мs

After operation Мs

р

The height of the surface epithelium, µm

25,21,3

28,50,75

<0,001

The height of the epithelium of the glands, µm

11,2±1,3

14,0±0,9

<0,001

The height of the epithelium pits, microns

23,4±1.1

Lymphocytes of the surface epithelium (%)

14,25±0,75

Epithelial gland lymphocytes (%)

3,25±1,0

Lymphocytes of the patchy epithelium (%)

7,1±1,2

25,0±1,0
9,2±1,5
4±1,1

1,5±0,75

The number of cells per 1 square. mm of own plate

14234±676

8673±274

Fibroblasts per 1 square. mm

2578±223

1598±146

Fibroblasts per 1 square. mm

Resident macrophages per 1 square. mm

3156±304
634±91

1763±178
423±46

Lymphocytes per 1 square. mm

3895±676

3112±184

Eosinophilic gr. on 1 square. mm

312±63

102±3

Plasma cells per 1 square. mm

Neutrophil granulocytes per 1 square. mm

3280±193

In the body of the stomach, predominantly diffuse gastritis was
determined, in a third of patients in the thickness of the mucous
membrane there were accumulations of lymphocytes by the type
of lymphoid nodule, or lymphoid nodules. Cell density of its own
plate was most pronounced. The height of the superficial-patchy
epithelium in all cases was significantly lower than the normal
values. The lymphoplasmacytic infiltrate was unevenly distributed,
there was an increased content of lymphocytes, plasma cells,
eosinophilic granulocytes. The increased content of interepithelial
eosinophilic granulocytes along with the presence of single
neutrophilic granulocytes, the quantitative growth in the lamina
propria of the mucous membrane of those and others testified
to the activity of gastritis of varying degrees. In chronic inactive

265±45

1832±63
46±23

<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001
<0,001

gastritis, a sharp increase in the number of plasma cells in the
lamina propria of the mucosa was determined (3237324). Active
diffuse antrum gastritis was diagnosed in 21 patients, while in the
body of the stomach - in three cases.

The synthetic function of the superficial-patchy epithelium,
determined by the height of the epithelial cells, as well as of the
cells of the antral glands, was characterized by insufficient mucus
formation of the entire epithelial layer (the height of the surface
monocytes is 25.2 мкм1.3 microns, patchy -23.41.4 microns,
while in normal those and others - 30 microns). The greatest
morphological changes are characteristic of Helicobacter antrumgastritis, detected by direct microscopy. At the same time, a
significant number of intraepithelial lymphocytes was determined
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in the surface-patchy epithelium, eosinophilic and neutrophilic
granulocytes were always detected. Significantly, the presence of
the listed intraepithelial cells is also characteristic of intercalated
glands. Cell density in the lamina propria of the mucous membrane
is sharply increased (14234–675) due to lymphocytes, plasma cells,
with the presence of polymorphonuclear leukocytes, which was
decisive in assessing the degree of activity of gastritis (the number
of neutrophil granulocytes is 265 35, eosinophilic 312 53). After
surgery in the mucous membrane of the esophagus, an increase in
the resistance of the epithelial layer is determined, manifested in
the absence of loosening of the epithelium and reactive hyperplasia
of the basal cells (8 out of 12), absence of hemorrhages and
shortening of the length of the subepithelial papillae (9 out of 12),
which was noted before the operation. Four patients showed signs
of inflammation in the lamina propria of the esophageal mucosa.

After the operation, the morphological picture of inactive
diffuse gastritis or superficial gastritis was determined in the
gastric mucosa. The severity of inflammation, determined by the
cellular density of the infiltrate, was less pronounced. The density
of infiltration was reduced by plasma cells. Cells characterizing
the activity of inflammation, neutrophilic and eosinophilic
granulocytes, were determined in a single quantity. Attention is paid
to the normalization of the microcirculatory bed in the deep part of
the mucous membrane. This led to an improvement in the epithelial
layer, which resulted in an increase in the height of superficial-fossil
epithelial cells. Morphological changes in the mucous membrane
of the antrum of the stomach are like changes in the mucous
membrane of the body of the stomach. However, there are a number
of distinctive features that relate to the general histoarchitecture of
the mucous membrane. Thus, for the antrum, a characteristic feature
is the greater depth of the gastric dimples, the maximum degree of
expression of the cellular density of the infiltrate. After surgery in
patients, the superficial and hollow epithelium was characterized
by clarity of cell boundaries, the presence of a contouring basement
membrane. Quantitative indicators of cell density are significantly
lower compared to the preoperative period, the predominant
cell populations are lymphocytes, plasma cells and macrophages
are determined, as single cells were detected eosinophilic and
neutrophilic granulocytes. While maintaining lymphoplasmacytic
infiltration with the presence of single eosinophilic and neutrophilic
granulocytes in the deep part of the mucous membrane, attention is
paid to reducing the height of the granulocytes.

In conditions of reflux - gastritis, a decrease in the height of the
superficial and to a lesser extent of fossa epithelium is determined,
the depth of the gastric dimples increases, their configuration
changes, the layer of glands is narrowed. In the duodenal mucosa,
before surgery, the morphological picture of diffuse duodenitis
was determined in most patients in 32 (86%) of 37 patients,
after surgery - in half of the cases - in 6 (50%) of 12. Conducted
morphometric studies of the mucous membrane of 12 PCs showed
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that the cell density of the infiltrate in the villus and crypts own
plate decreases, the number of infiltrate cells in the sections of
the mucosa is equalized (8955–419 spores and 11689516intercryptal). The regeneration of epithelial cells improves and the
tendency for the postmitotic differentiation of goblet exocrinocytes
and apical granular cells to be restored.

Comparative morphometric analysis showed that in patients
with RB in the long-term period after surgery, there is a decrease
in cell density of the infiltrate in the lamina propria of the mucous
membrane with alignment in the duodenum (p <0.001), which
creates more favorable conditions for the differentiation of
the epithelium and increase its functional opportunities. The
morphological expression of this is a statistically significant
increase in the height of epithelial cells in the superficial-patchy
zone of 12 PCs and granulocytes (p <0.001), an increase in the
number of goblet cells in the epithelial layer of the duodenal villi (p
<0.001) and apical granular cells in crypts (p <0.001).

In the epithelial layer of all types of epithelium, the content
of intraepithelial lymphocytes decreased (p <0.001), which is
also evidence of less pronounced inflammatory changes. Despite
the fact that lympho-plasmocytic infiltration was preserved in
its own plate, its severity was regarded as mild or moderate.
The distinct decrease observed in parallel with the infiltration of
eosinophilic (p <0.001) and neutrophilic (p <0.001) granulocytes,
indicates an improvement in the microcirculation system in the
12-PC mucosa, which helps restore the metabolic functions of
the muscle plate. Thus, in conditions of reflux disease, chronic
inflammation is formed in the mucous membrane of the digestive
tract, for the elimination of which the most adequate method is
bauhinoplasty combined with duodenojejunostomy. Bauginoplasty
in combination with duodeno-jejunostomy significantly improves
the morphological characteristics of the mucous membranes of the
esophagus, stomach and 12-pc, small and large intestine, reducing
the activity of the chronic process, reducing the depth of the lesion.
Morphometric indicators of the mucous membrane also confirm the
reduction of inflammation, the normalization of the characteristics
of cells of the mucous membrane, which prepares the structural
basis for the normalization of their function.
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