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Abstract  The article examined 68 patients with chronic gastric ulcers and duodenum with complicated anaemia, who 

were re-hospitalized one month after stomach resection according to B-I and B-II methods. The serum content of these 

patients was reported to have been compared with pre-operative data after 1, 3 and 6 hours of iron and hydroionized iron 

injection. 
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1. Relevance 

The importance of glands in humans and animals is 

enormous. Among them, the role of enzymes produced by 

the glands of the gastrointestinal tract, involved in the 

absorption of iron is significantly greater. Chronic 

gastrointestinal diseases such as gastritis, stomach mucosa 

atrophy, iron deficiency and cyanocbolamine leads to 

anaemia of different origins. Anemia can also be the first 

sign of other diseases or arises as a complication. At the 

same time, people with lifestyle disorders can cause up to 

severe diseases (Kushpir I.E., 2009; Loginov V.A., 2020). 

In the early 20s of the last century began to appear the 

articles about anemia that occurs in the period after 

resection of the stomach. Many scientists have discovered 

hyperchromic anemia in their patients and called it Anaemia 

perniciosa. But this disease did not pass after liver treatment, 

causing from hyperchromic to hypochromic anemia. In  

the 1930s, there was a huge amount of evidence of 

hypochromic anemia that arose after a stomach resection, 

which Gordon Taylor first noted in his research.  

Surgical treatment of ulcers of the stomach and 

duodenum is the main treatment not only in our country but 

also in other foreign countries. The method of operative 

treatment is stomach resection. Significant attention is given 

to the chronic anaemia as the post-operative complications 

of this operation. The physiological structure of the 

gastrointestinal tract (GIT) is not restored after its 

breakdown of cell structure. Therefore, atrophic 

inflammation develops in the epithelial part of the GIT and  
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vitamin absorption is disturbed. (Karimov H.E. with 

coauthors, 2017., Zubarev P.N. 2004, Chissov V.I., 

Alexandrova L.M. 2010). Iron is mainly absorbed in the 

duodenum and in the small intestine, and must be ionized 

during absorption.  

A study on the process of absorption of iron preparations 

has been under way for many years. During the study, it 

was proved that ionized iron is absorbed in the stomach and 

in the initial part of the duodenum. Once the stomach is 

resected, the process of absorbing iron into the GIT is 

disturbed. The disturbance of iron absorption in the stomach 

and duodenum in the human body is affected by the 

removal of the part of the stomach and duodenum. At the 

same time, the surface where the iron is absorbed is also 

reduced. So, in the GIT the formation of enzymes in quality 

and quantity reduces. In many cases, under the Bilroth II 

method, the enzymes involved in the iron absorption 

process are not involved in food digestion. (Chernousov 

A.F., 2004; Akhrorov B.M. with coauthors, 2011., 

Khodzhibaev A.M. with coauthors, 2011). This condition 

adversely affects the patient. Therefore, it is necessary to 

study this absorption process and carry out the necessary 

treatment measures. Because chronic anemia after resection 

leads to polyorganic dystrophic changes. 

2. Materials and Methods of Research 

We selected 68 patients who had been treated for stomach 

and duodenum diseases for long period and had chronic 

iron-deficiency anaemia, between 2015 and 2020, and who 

were resected using different techniques. These patients 

consisted of 27 women (39.7 percent of the total) and 41 men 

(60.3 percent) between the ages of 21 and 69. These patients 

were hospitalized and examined for rehabilitation one month 

after the operation. 
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3. Research Results 

The examination included a general blood test, the 

condition of gastric mucosa during fibrogastroduodenoscopy 

(FGDS), iron quantity and functional status, clinical 

anastomosis, food evacuation, X-rays and a iron test in 

serum. Cases of haemorrhaging from anastomosis and other 

causes in patients were not included in the clinical studies. 

Table 1.  Distribution of patients by age and gender 

Gender 
Age 19 – 30 

years 

31 - 50 

years 

51 to 60 

years 

Over 60 

years of 

age 

Men 8 (11.7%) 19 (27.9%) 11 (16.1%) 3 (4.4%) 

Women 4 (5.8) 14 (20.5%) 8 (11.7%) 1 (1.4%) 

Total 12 (17.6%) 33 (48.5%) 19 (27.9%) 4 (5.8%) 

We took 8-10 mg of blood from the patient in the morning, 

and then we gave the patient 1.0 ml of an iron supplement 

saturated with hydrogen. The patient then took in 30 ml 3% 

hydrogen chloride. Blood was drawn from the vein after 1, 3, 

6 hours after intake. After that, the patient was allowed to eat. 

The blood was stored in a thermostat at 4-6 degrees, 

centrifuged after 2 hours at 2,000 rpm/min, and thus plasma 

was separated. 

The resulting plasma was again centrifuged at 2000 o/min 

to separate the plasma. The resulting plasma was tested for 

iron content. Such examinations were performed on patients 

before and after the operation. 

Depending on the operation performed, the patients were 

divided into two groups: 56 patients who had 2/3 of their 

stomach removed after B-I resection; 6 patients who have 

undergone a resection ¾  part of the stomach due to 

gastroptosis caused by decompensated stenosis. These 62 

patients are divided into three subgroups. 

The first subgroup includes 31 patients with an iron 

concentration of up to 60% after the first hour; 20 patients 

with concentrations between 61% and 150% into subgroup 2; 

11 patients in subgroup 3 with concentrations above 151%.  

The 6 patients who have undergone B-II resection 

constitute separately the 4th subgroup. The patients of this 

group were put through the anterior part of the colon with a 

long loop with gastroenterosomes of the Braun bridge, 2/3 

part of the stomach resected and duodenum was left at    

the beginning of the intestinal obstruction. All patients 

participating in the survey were selected on the basis of the 

examinations, as described above, even in the pre-operative 

period. 

After being saturated with iron, we preferred to check the 

absorbed iron graphically to facilitate generalization (post 

treatment curves). It is possible to look at each case 

separately and to compare whether it has changed in one way 

or another. This can be understood as a comparison of the 

concentration of iron in the blood serum at a given point in 

time in percentage (in 1.3.6 hours) in the pre-operative and 

post-operative periods. 

For example, if we take the concentration on an empty 

stomach before saturation - 100%, then in one hour - 140%, 

in three hours - 170%, in six hours - 150%, our highest 

indicator is - 170%. This indicator is relative and is the 

average indicator of all patients. In two patients, the indicator 

was 110% on an empty stomach, 160% within an hour after 

the introduction of ionized divalent iron, 240% after three 

hours, 180% after 6 hours, on the third patient on an empty 

stomach 140%, 180% after an hour after the introduction of 

ionized divalent iron. 210% after in three hours, 180% after 

six hours.  

This shows that all three patients had high iron resorption 

after three hours - 150%, and iron absorption variability was 

detected. 

These figures are shown in table 2. 

Table 2.  Pre-operative indicators of patients after intake of ionized iron 
preparations 

Gr. 
On empty 

stomach 

after 1 

hour 

after 3 

hours 

after 6 

hours 

1 100 140 170 150 

2 110 160 240 180 

3 110 180 210 180 

4 100 140 280 160 

In the first group post-operative iron absorption is 

declined by an average of 45% - three times in 16 patients,  

35% - four times in 12 patients and 25% - six times in 3 

patients. In the second group, the average iron absorption 

was 170%, in 14 patients after surgery - 34%, that is, five 

times, and in 6 patients 28%, six times less. The third group 

showed a reduction of absorption by 40% - 7 times in four 

patients - 4, 31% - 5 times in four patients, and 10 times less 

in one patient - a very small number of 15%.  

Table 3.  Post-operative indicators of patients after intake of ionized iron 
preparations 

On Empty 

stomach 
After 1 hour after 3 hour after 6 hours 

100% 
45% - 

16 patients 

35% - 

12 patients 

25% - 

3 patients 

170% 
34% - 

14 patients 

28% - 

6 patients 
- 

130% 
40% - 

7 patients 

31% - 

4 patients 

15% - 

1 patients 

75% 
78-86% - 

5 patients 

79-89% 

5 patients 

70-80% 

5 patients 

All six patients who were resected by B-II method came 

with post-operative anaemia. When we examined them with 

the method described above, the amount of iron in the blood 

plasma was 70-80% on an empty stomach, which is 2-3 

times lower than normal. In the study of ionized divalent iron 

in 1 hour after intake, 4 patients had 78-86%, after 3 hours 

the figure remains unchanged at 79-87% and after 6 hours 

70-80%. In one patient, the baseline level was 66 per cent 

and did not change after saturated iron treatment. 
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In connection with the above, in addition to the 

post-operative examinations described above, we have also 

studied changes in the rest of the stomach cavity by 

conducting our FGDS patients.  

In the first group of patients in the post-resection    

period, there were 19 patients with superficial gastritis   

and anastomositis, one patient had symptoms of total 

anastomositis, and the rest had no changes.  

In the second group there were 17 patients with  

superficial gastritis and anastomositis, one patient developed 

anastomositis, the other two patients had no changes.  

In the third group, eight patients had superficial gastritis 

and anastomositis, one patient had symptoms of extensive 

anastomositis, and the other two patients had no changes.  

All patients preserved anastomosis permeability and food 

evacuation was not disturbed, which was revealed on 

contrast X-rays of patients. 

In the fourth group, symptoms of superficial gastritis and 

anastomositis were detected in 5 patients who were resected 

with the B-II method, evacuation maintained. In one patient, 

the process of iron absorption was completely disrupted due 

to the flattening of the gastric mucosa and a reduction in the 

number of glands. The patient, due to a decrease in acid 

secretion in the pH meter, the amount of acid decreased,  

and therefore the formation of divalent iron was severely 

impaired. which led to the development of severe iron 

deficiency anemia. In addition, in patients the rapid 

evacuation of food leads to a decrease in the absorption of 

not only iron, but also B12 vitamin and folic acid. 

Symptoms of superficial gastritis and anastomositis were 

found in 5 patients who underwent B-II resection, and food 

evacuation is preserved. In one patient, the process of iron 

absorption was completely disrupted due to the flattening of 

the mucous membrane of the stomach and gland contraction. 

All 68 patients were biopsied from several places to 

determine the state of their glands in the postoperative cavity, 

and when the relative number of glands and the state of 

secretion were determined, it turned out that the number of 

glands was significantly reduced. 

Studies have shown that in 68 patients who received 

ionized divalent iron, the absorption of the drug worsened 

after stomach resection rather than before surgery.  

In 48 patients functional condition of iron-sucking gastric 

glands worsened 3-5 times. In 5 main group patients and in 

patients who underwent stomach resection according to the 

B-II method, after the introduction of ionized divalent iron 

completely reduced the absorption of iron, and the dynamics 

of iron in plasma decreased by 5-6 times. By this time, it was 

found that the plasma level of iron had dropped by 22-26% 

from the initial level. 

It should be noted that in a healthy person iron is absorbed 

in the stomach, duodenum and in the upper part of the small 

intestine. The lower you go into the small intestine, the less 

iron is absorbed. 

In addition, many scientists have shown that food-borne 

trivalent iron begins to be absorbed when it is altered by 

hydrogen chloride in the stomach. This process is disrupted 

by stomach resection. If the stomach is cut by the B-II 

method, despite what modification, the food does not 

transfer from the duodenum to the small intestine, but instead 

goes directly into the lower part of the small intestine. 

This condition leads to a reduction in the surface of iron 

absorption, which can lead to severe anaemia because the 

iron does not pass through the main absorption pathways due 

to the disruption of the divalent exchange. Although the 

compensatory function of the body works, it takes some time 

for the body to fully absorb iron.  

Based on the results of the above study and sources in the 

literature, it has been determined that iron deficiency 

anaemia occurs in 72-76% of patients in the post-operative 

period. The reasons were as follows: 

After resection of the stomach and duodenum due to 

inflammation of the rest of the stomach, there is a decrease  

or complete disturbance of the secretory function of the 

stomach. This condition leads to disturbance of absorption of 

iron, vitamin B12 and folic acid, which leads to a decrease of 

the absorbing volume of the rest of the stomach and an 

accelerated excretion of bile and a change in the volume of 

food. 

4. Conclusions 

1. After the resection of the ulcer of the duodenum and 

stomach (regardless of which modification of the method) 

patients have serious iron absorption disorders. Iron intake 

disorders occur in 72-76% of patients and increase 3-5 times 

after surgery. 

2. One of the severe complications after resection of 

gastric ulcer and duodenal ulcer is the occurrence of a state 

of hypotheremia. This leads to depletion of iron stores, 

despite the fact that iron is absorbed. 

3. Meanwhile, patients develop hypochromic agastral 

anemia, which, in case of belated treatment, leads to deep 

multiple organ failures in the body. 
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