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Abstract. Introduction. Medical sovereignty from imported consumables is an important component of State 
sovereignty. The purpose of the article is to propose ways to achieve medical sovereignty on the example of 
minimally invasive gastrostomy. Materials and methods. As part of the dissertation work, a theoretical study of the 
problem, a series of in vitro and in vivo experiments on laboratory animals, and a clinical study were conducted. 
Results. Original devices have been developed and experimentally tested, which together make up a specialized 
tube for percutaneous endoscopic gastrostomy. An original technology of minimally invasive gastrostomy is 
proposed – minimal gastrostomy through minilaparotomy, which reduces dependence on imported consumables. 
Conclusions. The presented original developments will not only make it possible to organize import substitution, 
but also exert informational pressure on foreign manufacturers to preserve imports.
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Резюме. Введение. Медицинский суверенитет от импортных расходных материалов является важной со-
ставляющей государственного суверенитета. Цель статьи — предложить пути достижения медицинского 
суверенитета на примере малоинвазивной гастростомии. Материалы и методы. В рамках диссертацион-
ной работы проведено теоретическое изучение проблемы, серия экспериментов in vitro и in vivо на лабо-
раторных животных, клиническое исследование. Результаты. Разработаны и апробованы в эксперименте 
оригинальные приспособления, составляющие в совокупности специализированную трубку для чрескож-
ной эндоскопической гастростомии. Предложена оригинальная технология малоинвазивной гастросто-
мии — минимальная гастростомия через мини-лапаротомию, снижающая зависимость от импортных рас-
ходных материалов. Выводы. Представленные оригинальные разработки не только позволят организовать 
импортозамещение, но и окажут информационное давление на иностранных производителей для сохра-
нения импорта.

Ключевые слова: медицинский суверенитет; малоинвазивная гастростомия; импортозамещение; 
отечест венные разработки.
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INTRODUCTUON
State sovereignty requires the state to be able 

to autonomously meet its inhabitants' basic ne-
cessities. The health-care system plays a key role 
in this process. In addition to ensuring that the 
population is demographically balanced, its goal 
is to give all citizens access to healthcare. Inclu-
ding palliative care for terminally ill patients. 
Modern medical technology makes it possible 
to eff ectively provide medical care and minimize 
the impact on the patient. An example would be 
a gastrostomy puncture, in which the damage to 
the patient’s tissues is confi ned to the area of the 
nascent nutritious fi stula [1]. At the same time, 
traditional surgery via laparotomy [2–4] conti-
nues to be extensively used, which is more trau-
matic than gastrostomy itself. This pheno menon 
can be caused by the low availability of the neces-
sary imported consumables, not just by the in-
dividual anatomical characteristics of patients. 
The price, which is initially expressed in foreign 
currency, increases when the fi nal value is crea-
ted and transferred from the foreign manufac-
turer to the domestic consumer. That is why, in 
the Russian Federation, puncture gastrostomy is 
used less often than in countries where the pro-
duction of ne cessary consumables is localized. At 
the same time, the possibility of sanctions restric-
ting imports remains. That has negatively aff ec-
ted the availability of modern puncture methods 
for gastrostomies. Therefore, in order to expand 
the number of minimally invasive gastrostomies 
available, a preventive set of steps is required. 

THE PURPOSE OF THE ARTICLE
The article is aimed to propose ways to achieve 

medical sovereignty on the example of minimally 
invasive gastrostomy.

MATERIALS AND METHODS
The article describes the results of the thesis 

research work carried out at the Department of 
General Medical Practice of the Saint Petersburg 
State Pediatric Medical University (SPSPMU). The 
study was carried out with all the necessary condi-
tions and was approved by the Ethics Committee 
of the University.

The formation of hypotheses was carried out 
by processing the data from the literature and 
the results of experiments with the help of well-
known methods of cognition: analysis, synthesis, 
abstraction, generalization, induction, deduc-
tion, etc.

Prototypes of the inventions were made of 
bio logically inert materials: stainless steel and sili-
cone, authorized for use in the food industry.

To confi rm the hypotheses and experimental 
testing of developments, we used simulation of 
the processes studied in simulation conditions in 
vitro. Conducted experiments on laboratory ani-
mals in the conditions of the experimental opera-
ting department of operative surgery and topo-
graphic anatomy named after Prof. F.I. Valker.

The clinical part of the work was carried out at 
the city hospital №26, where the SPSPMU base is 
located.

RESULTS
A special gastrostomy tube has been given as 

a key part of studying imported specialized sets 
for percutaneous puncture gastrostomy under 
the control of endoscopy by the pull method. The 
remaining elements of the kits can be replaced by 
standard reusable tools and consumables availa-
ble in a conventional surgical facility. In the course 
of scientifi c research, the gastronomic tube is di-
vided into three components, and their original 
analogues have been developed: a device for 
inserting a gastronomic tube through the front 
wall of the abdomen (patent RU 2669483 C1); a 
device for fi xing the tube externally in the fi stula 
of the stomach and small intestine for feeding and 
decompression, stopping the tube from moving 
into the hollow organ through the fi stula (patent 
RU 2759574 C1); a device for forming the internal 

Fig. 1. Prototype of the original gastrostomy tube for per-
cutaneous endoscopic gastrostomy, consisting of the deve-
loped products
Рис. 1.  Прототип оригинальной гастростомической труб ки 
для чрескожной эндоскопической гастростомы, состоящий 
из разработанных изделий
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body with an additional orientation on the ar-
rangement of the gastric gas bubble on the X-ray 
of the abdominal organs. In patients with a thin 
layer of subcutaneous fat, a 3 cm-long incision is 
suffi  cient. After opening the abdomen, the ed ges 
of the wound are removed by Farabef’s hooks, 
and the front stomach wall is pulled up to the ab-
dominal wall or even removed from the wound. 
At 1.5 cm from the edges of the future opening 
in the stomach wall, stitches are applied, of which 
two suture arms are oriented along the axis of the 
wound of the anterior abdominal wall (Fig. 4).

Fig. 2. Approbation of a device for conducting a gast rostomy 
tube through the anterior abdominal wall in an experimental 
percutaneous endoscopic gastrostomy in a rabbit
Рис. 2.  Апробация приспособления для проведения 
гастростомической трубки через переднюю брюшную 
стенку в экспериментальной чрескожной эндоскопической 
гастростоме у кролика

Fig. 3.  Approbation of the original external pressure plate 
during experimental percutaneous endoscopic gastrostomy 
in a rabbit
Рис. 3.  Апробация оригинальной наружной прижимной 
пластинки при экспериментальной чрескожной эндо-
скопической гастростоме у кролика

Fig. 4.  Minimal gastrostomy through minilaparotomy: the 
stomach wall removed into the wound with 4 sutures-holders
Рис. 4.  Минимальная гастростомия через мини-лапаро-
томию: выведенная в рану стенка желудка с 4 швами-
держалками

framework of the artifi cial fi stula of the stomach 
and small intestine for nutrition and decompres-
sion (patent RU 2730978 C1) (Fig. 1).

The inventions' prototypes have been tested 
successfully on a simulator made for puncturing 
the stomach and the front wall of the abdomen 
during percutaneous endoscopic gastrosto-
my (patent RU 2765110 C1) [5] and on rabbits 
(Fig. 2, 3) [6].

Theoretical and experimental data obtained 
during the research allowed us to develop an al-
ternative method of minimally invasive gastrosto-
my: minimal gastrostomy through mini-laparoto-
my (patent RU 2745655 C1) [7]. In the operation, a 
pressure method for forming a gastropex fi stula is 
used, similar to a puncture gastrostomy. The main 
diff erence is the use of another type of access: 
mini-laparotomy, which allows you to reduce in-
traoperative injury and perform the intervention 
without additional visualization tools.

Minimal gastrostomy through mini-laparo-
tomy is distinguished by a simple intervention 
technique. A mini-laparotomy is performed in a 
projection of an average of 1/3 of the stomach 
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Between the suture holds, the stomach ca-
vity is opened, and a gastrostonomic tube of the 
balloon type is started. The tube cylinder is fi lled 
in the opening of the stomach with water. The 
stomach wall is tightened behind the fi xed tube 
to the abdominal wall, and the free ends of the su-
ture are attached to the parietal peritoneum. The 
upper and lower joints along the wound are at-
tached to the edges of the vaginal wall of the rec-
tus. The surgical wound is then sutured, and the 
nutritional tube is fi xed with an external pressure 
plate or by presentation to the skin (Fig. 5).

At the time of writing, the developed opera-
tion was successfully performed in 24 palliative 
patients with degree III–IV dysphagia, with no ma-
jor complications requiring surgery.

DISCUSSION
The medical benefi ts of puncture gastrosto-

my due to its low invasiveness and the interest of 
disposable consumables manufacturers in expan-
ding the market led to the rapid recognition and 
dissemination of the technique. At the same time, 
the economic effi  ciency of puncture gastrostomy 
decreases with distance from countries where the 
production of consumables is located. Compulso-
ry import restrictions as a result of the sanctions 
policy formally reduce the market but preserve 
the income of foreign producers through parallel 
import technologies, so the economic damage is 
to the country against which the restrictions are 
imposed. At the same time, foreign producers are 

not interested in the emergence of competitive 
products on the market, so information on the 
readiness to organize Russian production stimu-
lates the preservation of imports. At the time of 
writing, direct deliveries of specialized medical 
products for gastronomy from unfriendly coun-
tries remain.

In view of economic laws, the launch of do-
mestic production against the background of the 
continued import of necessary medical products 
is not profi table in the short term. The use of alter-
native minimally invasive technology for the for-
mation of nutritious fi stulas is more advantageous 
both from an economic point of view and from 
the point of view of a value-oriented concept of 
health care.

Creating domestic versions of needed pro-
ducts and new ways to do the intervention can 
help lower reliance on imports. These ideas can 
be applied to other surgical technologies as well.

CONCLUSIONS
The developed original consumables for mini-

mally invasive gasrostomy will not only allow for 
domestic production but will also put information 
pressure on foreign manufacturers to keep im-
ports.

Minimal gastrostomy through mini-laparoto-
my does not require expensive imported consum-
ables and can be considered a choice operation 
when puncture techniques are not available.
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