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The scientific literature reviews on the origin of anemia and the development of anemia after gastric and duodenal resection, the state of 

advanced hyperchromic anemia, both experimental and clinical observations on the possibility of developing forms of anemia are given in 

this article.  
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INTRODUCTION 

As we know from the history of medicine, there are many 

recommendations for the prevention and treatment of 

anemia caused after gastric ulcer and duodenal resection 

operations, which have been proven in scientific literature. 

We will touch on some of them below. In experimental 

studies, pernicious anemia develops when a significant part 

of the stomach is removed, because the anti-anemic factor 

of Castle, which is associated with the origin of anemia, is 

also produced in the pyloric and cardiac glands [1]. Partial 

resection of Bruner's glands of the stomach may not lead to 

advanced anemia because it does not completely eliminate 

the anti-anemic factor. The same thing was observed when 

the entire stomach of pigs was removed, hypochromic 

anemia at first and hyperchromic megalocytic anemia after 

2-3 years. Some authors associate the origin of the 

antianemic factor with certain sections of the stomach: 

entrance to the stomach, lower and pyloric part [2, 3]. 

Dedihen observed 164 patients with anemia after gastric 

resection for 15 years, mostly of the hypochromic type, but 

rarely of the hyperchromic type. 

 

 

 

 

 

Also, according to Billrot I, the percentage of anemia after 

resection is the smallest, and after Billrot II - especially when 

modified according to Pollna - the percentage increases 

significantly, which the author attributes to the faster passage 

of food through the stomach calculates [4]. 

Some have pointed to four case descriptions of true 

pernicious anemia after resection to support the possibility of 

developing pernicious anemia after gastrectomy. When 

observing 25 patients who underwent gastric resection, 

anemia was present in almost all cases, often hypochromic, 

rarely hyperchromic. In one case, a transition from 

hypochromic to hyperchromic anemia was observed [5]. 

Gastric ulcer affects 8-15% of adults in many countries. They 

are mostly people of working age. The highest level of 

duodenal ulcer appears in 30-40 years, stomach ulcer in 50-

60 years. Men suffer from duodenal ulcer 4-10 times, and 

gastric ulcer 6-27 times more than women [7, 8, 9]. 

According to the received statistics, only 10% of patients with 

stomach ulcers have the opportunity to be treated regularly 

with adequate drugs, as well as diet and nutrition [10]. 
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A gradual aging of the contingent of patients with peptic 

ulcer is noted. However, the study of data from foreign 

literature does not allow to observe a clear trend. Many 

authors have shown in their scientific experiments about the 

increase in the number of complex forms of gastric ulcer [11, 

12, 13, 14, 15]. However, a number of researchers have 

noted a decrease in the number of punctured and bleeding 

wounds in recent years [16, 17, 18, 19, 20]. Other authors 

report the relative stability of these indicators [21, 22]. 

Gastric ulcer pathogenesis is complex and has many factors. 

Currently, the infectious factor is of great importance. Many 

authors agree that Helicobacter pylori infection plays a 

leading role in the etiology and pathogenesis of 

gastroduodenal ulcers [23, 24, 25]. As a proof, there are 

observations showing faster and more effective repair of 

wound defects in patients who received eradication therapy 

[6, 26]. However, the etiological role of Helicobacter pylori 

in the development of gastric ulcer and gastric cancer is not 

proven [27]. According to information, 70% of Helicobacter 

pylori carriers do not develop ulcers during their lifetime, 

and artificial infection does not cause ulcers. According to 

the literature, the percentage of duodenal ulcer is 20-38%, 

and gastric ulcer is 40-56% [28, 29]. At the same time, 

microbiological research results show an increase in the 

number of antibiotic-resistant strains, which may be the 

result of the widespread introduction of eradication 

treatment regimens [30]. In this regard, the question arises 

about the expediency of empirical therapy against 

Helicobacter in the treatment of gastric ulcer. According to 

the recommendations of the Maastricht IV (Maastricht IV) 

international reconciliation conference held in 2010, it is 

stated that treatment of Helicobacter pylori infection should 

be carried out only when it is detected [31, 32, 33]. 

Currently, the role of non-steroidal anti-inflammatory drugs 

(NSAID) in the development of gastric ulcer is of great 

importance. NSAID also have direct toxic effects on the 

gastric mucosa and duodenum, as well as indirect 

cyclooxygenase blockade [34, 35]. In this direction, the 

following special terms have appeared: " NSAID -

gastropathy", "NSAID related ulcer", "NSAID gastropathy" 

includes erosions and ulcers of the stomach and / or 

duodenum. Damage to the mucous membrane of the upper 

gastrointestinal tract with the development of life-

threatening complications such as gastrointestinal bleeding 

and perforation is known in science. The risk of developing 

gastroduodenal ulcers with the use of NSAID is especially 

high in elderly patients. 34.6% of acute gastroduodenal 

bleeding is caused by NSAID. The use of selective 

cyclooxygenase-2 inhibitors in combination with proton 

pump inhibitors or misoprostol is recommended to reduce 

the risk of NSAID gastropathy [36]. Dysfunction of the 

autonomic nervous system plays a certain role in the 

pathogenesis of gastric ulcer. It is noted that the increased 

tone of the vagus nerve in patients with duodenal ulcer 

causes hypermotility and high acidity of gastric secretion. 

An increase in the activity of the sympathetic nervous 

system contributes to a decrease in gastric motility and 

creates the necessary conditions for the development of 

gastric ulcer. The functional imbalance of the autonomic 

nervous system is mainly formed under the influence of 

mental factors. 

One of the pathogenetic factors of gastric ulcer development 

is chronic duodenal obstruction. Chronic duodenal 

obstruction occurs in the sub- and decompensation phase. 

Atrophy of the stomach epithelium and a decrease in mucus 

production are observed. Chronic duodenal obstruction is 

found in less than 50% of patients with duodenal ulcer and 

less than 20% of patients with peptic ulcer. NSAID 

aggravates gastric ulcer, but is not the direct cause of its 

development. Many authors recognize the leading role of 

acid-peptic factor in the pathogenesis of duodenal ulcer [27, 

37, 38]. 

Research data from different years show that there is a direct 

relationship between the genetically determined increase in 

the secretion of pepsinogen I and the high acidity of gastric 

juice [39, 40, 41, 42]. V.M. Lobankov and M.N. Kambalov 

studied gastric ulcers in twins and concluded that genetic 

predisposition determines the development of the disease 

more than the influence of lifestyle and exogenous factors 

[43]. 

According to other authors, the majority of operations for 

stomach ulcers (87.2 - 96.8%) are performed as an emergency 

and urgent for its complications [17, 44]. M.I. Kuzin et al. 

(2002) believe that the following absolute indications for 

surgical treatment of gastric ulcer are distinguished: wound 

perforation, heavy and repeated bleeding, impaired 

evacuation function. Yu.B. Martov et al. (1995) cite as 

relative indications for surgery the penetration of gastric and 

duodenal ulcers into adjacent organs, as well as the presence 

of Johnson type II or III ulcers. According to the authors' 

observations, pyloric ulcers are difficult to treat and are 

usually treated with stenosis formation. The simultaneous 

presence of ulcers in the duodenum and stomach indicates a 

serious violation of the patency of the duodenum, which 

requires surgical treatment. Many authors believe that all 

patients with gastric ulcer complicated by duodenal cancer 

should undergo surgery [27, 38]. The use of anti-ulcer drugs 

allows successful conservative treatment of compensated 

duodenal cancer. 

One of the absolute indications for surgery is persistent 

bleeding from stomach and duodenal ulcers or its recurrence 

in the hospital [17, 29]. The possibility of endoscopic 

hemostasis is considered ineffective in emergency use at the 

height of bleeding. At the same time, patients with unstable 

hemostasis are recommended for urgent surgery within 2-24 

hours. Various algorithms have been developed to objectively 

assess the risk of recurrent bleeding [45, 46, 47]. At the same 

time, many authors agree that urgent surgical intervention at 

the height of bleeding is recommended only against the 

background of complete infusion, transfusion and hemostatic 

therapy, in case of ineffective endoscopic hemostasis or in 

cases of repeated bleeding [8, 19, 33]. 
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In full conservative treatment, surgical treatment is 

recommended for chronic stomach ulcers that do not heal for 

about 3-4 months, as well as when metaplasia and dysplasia 

are detected at the edge, bottom or scar of a healed ulcer. 

Continuation of conservative treatment and dynamic 

monitoring in this category of patients is dangerous not only 

because of the possibility of malignancy of gastric ulcer, but 

also because of the complexity of differential diagnosis of 

chronic ulcer and primary ulcerative form of cancer [31]. 

I.M. According to Selivanova (2006), in 26.5% of patients 

operated on chronic gastric ulcer, early cancer at the edge of 

chronic ulcer, 8.2% in the scar, precancerous changes in the 

gastric mucosa - in 83% [48]. 

A number of authors believe that it is necessary to expand 

the indications for surgical treatment of peptic ulcer with the 

ineffectiveness of complete antisecretory and antibacterial 

therapy. Planned surgical treatment of patients with a long 

history of peptic ulcer disease prevents the development of 

complications after the disease, such as bleeding, 

perforation, penetration, and duodenal cancer. Suturing of a 

perforated ulcer of the duodenum or patients who 

experienced ulcer bleeding, as well as in the absence of a 

permanent effect of conservative treatment carried out for 3 

years or more, should be operated on a planned basis. In 

patients with perforated wound closure, surgical treatment is 

one of the best indications for wound recurrence [12]. 

When choosing a surgical method and size for gastric ulcer 

complications, it is recommended to follow the following 

criteria: type, localization and size of the ulcer; acid 

production rate; morphofunctional condition of esophagus, 

stomach and duodenum; dynamics of pathomorphological 

changes in the gastric mucosa. The choice of the surgical 

method depends on the level of gastric secretion, the 

tendency to develop functional disorders, the patient's 

condition, anatomical and morphological conditions. Many 

authors believed that gastric resection is a suitable option for 

peptic ulcer. In order to adequately suppress acid production 

in gastric ulcers, it is recommended that the distal resection 

of the stomach be at least 2/3, and with duodenal ulcers at 

least ¾. In the case of type I ulcers, it is stated in the 

scientific literature that it is appropriate to resect ½ part of 

the stomach in order to ensure the sufficient length of its tail 

region [33, 42]. 

Some authors note the advantages of gastric resection 

according to Billrot I compared to Billrot II and show the 

possibility of performing it in any localization of the wound. 

However, when it is complicated by large and large 

postbulbar ulcers, especially when they penetrate into the 

hepatoduodenal ligament and the pancreas, the surgeon is 

forced to perform gastric resection according to the second 

Billrot method. Roux-en-Y distal gastric resection combined 

with trunk vagotomy is considered the most effective 

operation for low, giant, penetrating duodenal ulcers. M.I. 

Kuzin et al (2002) recommend selective proximal vagotomy 

without pyloroplasty as the standard operation for duodenal 

ulcers unresponsive to conservative treatment [6]. 

Suturing is the most effective operation of choice for a 

perforated duodenal ulcer. It has been found that when 

patients with a perforated wound are sutured, they can reduce 

the number of recurrences from 62% to 19% when they are 

followed up and treated completely. Plastic closure of a 

perforated wound with a larger omentum reduces the risk of 

failure and postoperative mortality even in patients with a 

giant ulcer (more than 2 cm in diameter), while gastric 

resection shows a significantly higher number of 

complications and mortality. Recurrence of the wound occurs 

in 36.3 - 64.6% of cases, repeated surgical treatment is 

required in 21.5 - 54.1% of patients. Analyzing the long-term 

results of 986 patients with perforated ulcers, it was found 

that the highest probability of recurrence occurred 

approximately 1 year after the wound was sutured. In this 

regard, the authors recommend monitoring and prophylactic 

treatment for this category of patients for 1 year after surgery. 

According to the results of the study, one of the reasons for 

the recurrence of wounds after suturing is considered to be 

residual ligatures. In this regard, it is recommended to use 

absorbable sutures when closing a punctured wound [9]. 

The experimentally developed and clinically introduced 

method of closing a perforated wound with a two-level suture 

without touching the mucosa without plastic tension. 

Suturing of a perforated duodenal ulcer should be completed 

with a proximal vagotomy to prevent its recurrence. Such 

work is carried out in patients with chronic wounds with 

stable hemodynamics within 24 hours from the time of 

perforation. 

According to other researchers, eradication therapy after 

ulcer closure is more effective and safer than vagotomy in 

preventing recurrence. Many modern surgeons adhere to the 

tactics of a differential approach to closing perforated 

wounds, taking into account the diameter of the wound, its 

localization and the stage of peritonitis. Thus, they 

recommend that gastric resection for a perforated ulcer 

should be performed according to strict guidelines and under 

appropriate conditions. As absolute indicators, large, giant 

and callous ulcers, bilateral localization ulcers, re-perforation 

of a previously sutured wound, as well as two or more 

complications of a gastric ulcer (bleeding, penetration) are 

indicated [32]. 

Gastric resection is an indication for cutting the wound with 

pyloroplasty and vagotomy in case of giant, mobile or 

penetrating ulcer, clear ulcer infiltrate, inability to rule out a 

gastric tumor, as well as the release of ligatures during 

suturing. In recent years, laparoscopy has been successfully 

used in the treatment of patients with perforated ulcers. It has 

been proven in practice that this modern method allows to 

reduce the invasiveness and the number of postoperative 

complications, to accelerate the physical and social 

rehabilitation of patients. For laparoscopic closure of 

perforated wounds, he proposed the use of spring-loaded 

metal clamps of an original design, tested in an experiment 
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and successfully used in the treatment of 26 patients. E.A. 

Baranov (2008) performs laparoscopic vagotomy and mini-

access pyloroplasty with wound excision to treat a complex 

duodenal ulcer [50]. 

When bleeding from a stomach ulcer, the main operation is 

a gastric resection. After gastric resection for bleeding peptic 

ulcer, the number of relapses is half that after organ-sparing 

interventions (2.9% and 6.2%, respectively). At the same 

time, performing radical operations on a patient with severe 

wound bleeding poses a great risk. The number of 

complications after emergency gastric resection is 2 times 

higher, and mortality is 4 times higher after vagotomy with 

pyloroplasty. Recommends vagotomy with pyloroplasty in 

the treatment of duodenal bleeding. According to the 

authors, this operation is technically simpler, less traumatic, 

and is accompanied by less death than gastrectomy [51]. 

Complications of gastrectomy M. Merenda et al. (2011) 

distinguish the following groups of complications after 

gastric resection: general (cardiopulmonary failure, cardiac 

arrhythmia, exudative pleurisy, psychosis) and surgery. 

Among surgical complications, the authors distinguish 

abdominal (anastomotic insufficiency, acute pancreatitis) 

and those associated with wound infection. In the early 

postoperative period after gastric resection, abdominal 

complications include: bleeding, insufficiency of 

anastomoses and duodenal sutures, intestinal obstruction, 

impaired evacuation from the gastric cavity, postoperative 

pancreatitis. Early complications of gastrectomy consider 

the most severe insufficiency of the duodenum according to 

Billrot II, as well as evacuation disorders caused by edema 

and spasm of the anastomosis. Duodenal insufficiency after 

gastrectomy according to Billrot II is 1-10% [52]. 

After gastric resection and emergency gastrectomy for 

peptic ulcer, anastomotic insufficiency develops in 4.5 - 

7.7%. Complications of the early postoperative period 

include: bleeding from the vessels of the stomach wall and 

small omentum, necrosis of the small curvature, acute 

complicated gastric ulcer, bleeding from the lower part of 

the penetrating wound, gastric atony, dysphagia. E.A. 

According to Baranova (2008), after vagotomy with 

urgently performed pyloroplasty, gastrostasis is 5.9 - 6.7%, 

postoperative pneumonia - 3.6%, wound suppuration - 5.1%, 

Recurrence of duodenal ulcer bleeding - 3%, suture - 07%, 

pyloroplasty failure - 0.73% of patients were found in 

research [53]. According to foreign authors, about 4% of 

organ preservation operations are complicated by failure of 

pyloroplasty sutures [54]. 

 

Conclusion 

Thus, the prevalence of peptic ulcer determines its social 

importance. The development of this disease is facilitated by 

a combination of various factors, including infectious, 

medicinal, neurovegetative, humoral. 

The initial factor for vegetative disorders can be severe 

experiences, shocks, anxiety and excitement regularly 

experienced by the patient. 

Disruption of gastric evacuation function is the most frequent 

among the initial complications of vagotomy. It can be said 

that the duration of gastrostasis in patients who underwent 

surgery for bleeding and perforation of the wound does not 

depend on the pyloroplasty method, but is determined by the 

degree of vagotomy and the spread of peritonitis. 

Improvement of the technique of performing primary 

operations with gastric ulcer complications, creation of safe 

biological materials for operations in conditions of impaired 

blood supply to the walls of the gastrointestinal tract, 

development of methods for early diagnosis of the duodenum, 

anastomoses, among the recommended methods the 

accumulation of clinical experience will determine the future 

of our further clinical studies. 
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