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The study examined the risk of developing adhesions in the abdominal cavity using modern plastic devices used in en-
doscopic interventions. Two equivalent groups were formed out of 80 rats. In the first group, 40 rats were injected with a
sterile fragment of classical endoscopic bag through a puncture of the anterior abdominal wall, while in the second one
(40 rats) — sterile plastic was used for 3D printing in medicine. The animals were removed from the experiment on the 30th
and 90th days. After the macroscopic determination of the development degree of the adhesive process, the parietal and
visceral peritoneum was taken out, followed by IHC examination. As a result of the study, it was found that the plastic, which
is a part of endo bags and 3D printing plastic, does not lead to the formation of viscero-parietal adhesions associated with
the development of the adhesive process. Thus, using various plastic devices for 3D printing in the abdominal cavity is safe.
However, additional research is needed.
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B nccnepoBaHum n3yvancs pyck passmutims CnaeqyHoro npowecca B OPIOLLHOM NOAOCTH B 9KCNEPUMEHTE NPU NCMONb30BaHNM
COBPEMEHHBIX NIaCTUKOBbLIX AEBANCOB, MPUMEHSIEMbIX MPU SHAO0CKOMNUYECKMX BMeLlaTenscTeax. M3 80 kpbic 6611 chopmMmpo-
BaHbl 2 paBHO3Ha4Hble rpynnbl. B | rpynne — 40 KpbIC, KOTOPbIM BbINOMHANM BBEAEHUE YEPE3 NPOKO NepeaHen OPIOLLHON CTEHKM
CTEepPUSIbHOrO dparMeHTa KnacCu4eckoro aHA0CKONMYecKoro mMewka, Bo Il rpynne (40 KpbIC) — CTEPUBHOrO NaacTuka, NCnonb-
3yemoro ans 3D-npuHTUHra B MeamumHe. )KMBOTHbIE BbIBOAMANCH N3 akcnepumerTa Ha 30 1 Ha 90 cyTtku. MNocne makpockonu-
4ecKOoro onpeneneHns CTeneHn pasemTnS CNaeqyHoOro NpoLLecca BbiNOAHSAAN 3ab0p napueTanbHOM 1 BUCLLEPaSIbHOW BPIOLWLNHBI C
nocnepyowmnm UMX-uccnegosaHnem. B pesynbtate npoBegeHHOro uccnefoBaHns yCTaHOBEHO, YTO NacTMacca, BXoAsLLas B
COCTaB 3HAOKOHTENHEPOB 1 nNnacTuka 3D-NPUHTUHIA, He NPMBOAUT K GOPMMPOBAHMIO BUCLEPO-NapueTasbHbIX aaresnii, acco-
LIMMPOBaHHbIX C Pa3BUTMEM CMAeyHOro npotecca. Takum 06pasoM, CMosib30BaHNE B OPIOLLHON NOIOCTM PasfivyHbIX LEBANCOB
13 nnactuka ana 3D-npuHTuHra sensetcs 6esonacHsiM. OgHako He06X0AMMO NPOBEAEHNE AOMONHUTENbHBIX UCCNEA0BaAHWNIA.
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IHC - immunohistochemistry

SRM - sublay retromuscular

ced into daily life, associated with low trauma

and rapid rehabilitation of patients in the posto-
perative period [1]. Despite the wide variety of used
instruments, there is a question about the effective-
ness of various endoscopic devices and the use of
which minimizes the risk of adhesions [2]. Modern
significant surgical devices that, upon contact, pro-
vide a small amount of trauma to the peritoneum and
have low ability for fibrinogenesis.

The use of modern technical devices, including 3D
printing, expands the possibilities of endosurgical inter-
ventions [3]. At the same time, it is crucial to determine
the impact on the structures of the abdominal cavity of
the used endoscopic instruments and endo bags.

The purpose of the study: to conduct a comparative
morphometric analysis of the influence of the use of plas-
tic devices in the development of the adhesive process of
the abdominal cavity in laparoscopic surgery.

Material and Methods. The work was carried out
based on the experimental laboratory of the StSMU;
80 Wistar rats with a body weight of 187.5+13.3 g par-
ticipated. 2 equivalent groups were formed. In group I,
40 rats were implanted through a p/abdominal wall punc-
ture in the left hypogastric region with a sterile section
of the endo bag (Endopouch, Johnson & Johnson, USA);
in group Il (40 rats), sterile plastic used for 3D printing
in medicine (Petg, Bestfilament, Tomsk, Russia) was in-
troduced. According to the modern postulates of the 3R
concept of Russell and Birch (replacement, reduction,
refinement), which are used in experimental surgery. Zo-
letil (tiletamine hydrochloride and zolazepam hydrochlo-
ride, 8 mg/kg) was used for anesthesia.

Animals were withdrawn from the experiment on the
30th and 90th days after plastic implantation. After a
macroscopic determination of the development degree
of the adhesive process, the parietal and visceral perito-
neum were taken. Histological sections with a thickness
of 5-8 microns were also made. Staining was carried out
with hematoxylin and eosin and using unique methods
to detect collagen fibers — Mallory staining method and
Van Gieson staining method (BioVitrum, Russia). IHC was
performed using primary anti-collagen type | and IV mo-
noclonal antibodies (Dako, Denmark).

The scale of Vanderbilt University was used to calculate
the severity of the adhesive process. Data analysis was
performed with the help of the Mann — Whitney method
using the Statistica 10.0 (StatSoft, USA). Differences
were considered significant at p<0.05.

Results and Discussion. The postoperative period
proceeded satisfactorily. The wounds healed by first in-
tention. There were no complications or deaths. Aggres-
sive behavioral reactions were not observed; the weight
of the animals did not change (p=0.13). During the visual
examination, viscero-parietal adhesion on 30thday was
more pronounced in 3 rats in the first group, 2.98 points
(p=0.22); in the second group 5.64 points (p=0.81). On

Endosurgical interventions are actively introdu-

the 90th day, the severity of the adhesive process was
observed in 7 rats (p=0.04) in the second group. In most
cases, visually, the material implantation zone was utter-
ly free from signs of adhesiveness of connective tissue
structures in all groups.

IHC revealed that in the second group, the prevalence
of adhesions was in 9 rats, which is more pronounced
than in the first group (p=0.064). According to the results
of IHC in the first group, there was a predominance of
type IV collagen and a pronounced proliferation of syn-
thetically active fibroblasts. Type IV collagen is found in
the basement membranes of the vascular endothelium.
In the second group, the adhesive material was domina-
ted by I-type collagen, which was found on the intestinal
loops’ structures, and the absence of type IV collagen.
The number of differentiated adhesions was more signif-
icant in the first group than in the second one (32=21.3;
df=2, p=0.001). In all observations, there is a pronounced
activity of the connective tissue intercellular structures.
Pronounced infiltration by fibroblasts, macrophages, and
several leukocyte cells.

This experiment on the study of the adhesive process
is mainly consistent with similar studies. The studied ac-
tivity of the adhesive process was lower than previous-
ly reported data when using standard containers or any
other mesh material for 3D printing [4, 5]. Many authors
believe that the most optimal is stretched polytetrafluo-
roethylene, which is contrary to the opinion of other au-
thors who use titanium-containing tools. Since the grea-
test tissue reaction is manifested with PETG rather than
titanium-containing mesh, no reliable values have been
obtained. This is confirmed by more pronounced and sig-
nificant indicators of cell apoptosis, trimmers polymor-
phism, and cell proliferation.

Conclusions. Thus, the result of the study suggests
that the use of plastic devices for endoscopic distur-
bances in the early and late postoperative period does
not lead to the formation of significant viscero-parietal
adhesions associated with the development of the ad-
hesive process. However, more research is needed
to determine the impact of plastic in laparoscopic sur-
gery.

Experimental animal procedures. The study was
conducted in accordance with the International Recom-
mendations of the World Health Organization, the Inter-
national Recommendations for Biomedical Research
Using Animals (1985) as well as the national standard of
the Russian Federation GOST R-53434-2009 «Principles
of Reasonable Laboratory Practice» GLP rules. The ex-
periments were carried out in accordance with the princi-
ples of humanity set out in the directives of the European
Community (86/609 /EEC) and the Helsinki Declaration.
The study protocol was approved by the Local Ethical
Committee of StSMU (Protocol No. 47, dated May 15,
2018).
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onbIT NPUMEHEHUA BbICOKOMNPOU3BOAUTEABHOTO
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The study presents a clinical case of treating acute myeloid leukemia with an unfavorable genetic prognosis due to ge-
notyping by high-throughput sequencing. The patient underwent related allogeneic bone marrow transplantation with tar-
geted chemotherapy. The disease manifested itself after a new coronavirus infection. Mutations R140Q in the IDH2 gene and
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