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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 onimported 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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Pesiome. BseoeHue. MeaUUMHCKNIA CyBEPEHUTET OT MMMOPTHbIX PACXOLHbIX MaTePUanoB ABMAETCA BaXKHON CO-
CTaBAAOLWEN rOCyJapCTBEHHOrO CyBepeHnTeTa. L{esib cmamesu — NpepnoXnTb NyTU AOCTUXKEHNA MeANLIMHCKOro
CyBEpPEeHUTETA HA NMPUMepe MaloUHBAa3NBHOW ractpoctoMun. Mamepuasnsl u Memoosl. B pamMkax gnccepraluoH-
HOW PaboTbl MPOBEAEHO TEOPETUUECKOE U3YUEHME NPOOIeMbl, CepUs SKCMEPUMEHTOB in Vitro 1 in vivo Ha nabo-
PaTOPHbIX XXMBOTHbIX, KNMHUYECKOE 1ccrefiloBaHue. Pe3ysismamel. Pa3paboTaHbl 1 anpo60oBaHbl B SKCNEPUMEHTE
OpUrMHasbHble NPUCNOCObNEHUs, COCTABAALMNE B COBOKYMHOCTY CMELMANN3MPOBAHHYI0 TPYOKY AJ1A YPECKOX-
HOW SHAOCKOMMYECKOW ractpoctoMuu. lNpeanokeHa opurmHanbHaa TEXHONOMMA ManoMHBAa3UBHOM racTpoOCTO-
MUM — MUHUMaJIbHaA racTPoOCTOMMA Yepe3 M1UHM-NanapoTOMUIO, CH/XKAoLWasA 3aBMCMMOCTb OT UMMOPTHbIX pac-
XOAHbIX MaTepuranoB. Beigooel. [pefcTaBneHHble opurHanbHble pa3paboTKu He TOSIbKO MO3BOJIAT OpraHn30BaTh
MMMOpPTO3aMeLLeHNE, HO U OKaxKyT MHGOPMaLIMOHHOE AaBleHne Ha MHOCTPAHHbIX MPOV3BOANUTENEN ANA CcoXpa-
HeHuA umnopTa.

KnioueBble cnoBa: MeouYUHCKUU cysepeHumem, MAJIOUHBA3UBHAA 2dCMpOoCmMoMUA; umMnopmo3sameuweHue;
omeyecmeeHHble pa3pa6omKu.
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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 effectively 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 confined to the area of the
nascent nutritious fistula [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 phenomenon
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 final 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 necessary consumables is localized. At
the same time, the possibility of sanctions restric-
ting imports remains. That has negatively affec-
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.
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Prototypes of the inventions were made of
biologically inert materials: stainless steel and sili-
cone, authorized for use in the food industry.

To confirm 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 N°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 scientific 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 fixing the tube externally in the fistula
of the stomach and small intestine for feeding and
decompression, stopping the tube from moving
into the hollow organ through the fistula (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

Puc. 1.  MpotoTMn opurMHanbHOM ractTpocToMmU4eckom Tpyokm
[N YPECKOXKHOW IHAO0CKOMUYECKOW raCTPOCTOMbI, COCTOSILLLMIA
13 pa3paboTaHHbIX U3aenui
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framework of the artificial fistula 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 fistula is
used, similar to a puncture gastrostomy. The main
difference 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

]

=

Fig. 2. Approbation of a device for conducting a gastrostomy
tube through the anterior abdominal wall in an experimental
percutaneous endoscopic gastrostomy in a rabbit

Puc.2. Anpobauus npucnocobneHuss [Ang nNpoBefeHUs
racTpoCTOMMYeckon TpybKM uepe3 nepenHio OprowWHY
CTEHKY B 3KCNEePUMEHTaNbHOM YPECKOXKHOW IHA0CKONUYECKON
racTpocTome y Kposnumka
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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
sufficient. After opening the abdomen, the edges
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. 3. Approbation of the original external pressure plate
during experimental percutaneous endoscopic gastrostomy
in a rabbit

Puc. 3. Anpobauuns opurMHanbHOM Hapy>KHOM NPUXMMHOM
NNaCTUHKM MpPU  IKCMEPUMEHTANIbHOM YPECKOXKHOW 3HAO-
CKOMMUYECKOM racTpoCcToMe Y KponumKa

Fig. 4.
stomach wall removed into the wound with 4 sutures-holders
Puc. 4.
TOMWIO: BbIBELEHHAs B paHy CTeHKA >Xenyaka C 4 weamu-
aepxankamm

Minimal gastrostomy through minilaparotomy: the

MWHMManbHas racTpocToMMst Yepes MUHU-Nanapo-
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Fig. 5.  Minimal gastrostomy via minilaparotomy: the final
stage
Puc. 5. MwuHMManbHas racTpocToMus 4epe3 MUHK-nana-

POTOMMIO: 3aBEpLIAOLLMIA 3Tan

Between the suture holds, the stomach ca-
vity is opened, and a gastrostonomic tube of the
balloon type is started. The tube cylinder is filled
in the opening of the stomach with water. The
stomach wall is tightened behind the fixed 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 fixed 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 llI-1V dysphagia, with no ma-
jor complications requiring surgery.

DISCUSSION

The medical benefits 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 efficiency 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
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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 profitable in the short term. The use of alter-
native minimally invasive technology for the for-
mation of nutritious fistulas 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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AONOJIHUTEJIbHAA UHOOPMALUA

ABTOp npountan n ofobpun duHanbHyo Bep-
cuio nepep nyonukayunen.

UctouHuK ¢purHaHcMpoBaHuA. ABTOp 3asB-
naet o6 OTCYTCTBUM BHELWHero GrHaHCMPOBaHWA
npv NpPoBefeHNN NccefoBaHUA.
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NHpopmupoBaHHOe cornacvie Ha ny6nukauuio.

ABTOpP MONyYns1 NUCbMEHHOE corflacme nayu-
€HTOB Ha Ny6NMKaunio MEANLIMHCKMX JaHHbIX.
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