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EXPERIMENTAL AND MORPHOLOGICAL SUBSTANTIATION OF TU BULAR
BIOLOGICAL STRUCTURES OBLITERATION BY MEANS OF HIGH -FREQUENCY
ELECTRIC WELDING OF TISSUES
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We investigated the effect of high-frequency electurrent on the simulated fistula of the digestoanal. We have
identified the optimal parameters of the generagmessary for the destruction of the mucous membMorphological methods
confirmed the effectiveness of the current in dBstig the tunica serosa of the fistula.
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The work is a fragment of the research project “Blepment of new techniques for the operative iitiegestoration
of vessels and elements in the gastrointestinait thy means of electric welding and convectionairdfd processing of live
tissues”, state registration No. 0116U004903.

Live Tissue Electric Welding (LTEW) was developedtlae E.O. Paton NAS of Ukraine, by
specialists of the experimental department at tisitute of Surgery and Transplantation, NAMS of
Ukraine with the participation of “Welding” Intertianal Association and the CSMG company (USA). [1,
4] Some authors believe that due to the speciallgcted parameters of high-frequency current aed th
features of its technique’s influence on the tissdlge connection of tissues is performed, whiaksdwot
lead to the formation of coagulation scab, necrasaloss of tissue’s living activity. [1, 2, 3]l@frs claim
that when used in the electrode area, a coagulfitioror coagulation scab is formed, which perfaime
function of tissue fixation and sealing. [4, 5] Tdwinion of all authors agrees on the size of 8stamage
within the range of high-frequency current, whiaed not exceed 1-2 mm from the applied electrodes.

LTEW is used in abdominal, thoracic, vascular sprgencology, neurosurgery, otolaryngology,
gynecology and urology [2, 3, 4] Bipolar spherioaloval-shaped electrodes are used for endovascular
obliteration of superficial veins of the lower extmity in varicose vein disease. [3] Optimal pararefor
using a welding probe for vein obliteration wergeleped: the extraction rate was 0.5-1.0 cm/s, nidipg
on the vein diameter, current power being 50%. [3]

This work was performed for experimental and motpgical substantiation of the possible
applying endoscopic high-frequency current weldighe hollow organs fistulas in the digestive trac
Fistulas account for 1-2% of all abdominal surgipathology. Mortality in surgical treatment remains
high, so the development of new minimally invadiverapies is relevant.

The purpose of the work was to study the nature of morpholabichanges in the vermiform
appendix and small intestine tissues during engmsarelding with a spherical electrode, under défe
modes of exposure to high-frequency electric cirtendetermine the optimal conditions for the muso
membrane destruction.

Materials and methods.The study was carried out in the pathoanatomicphdment of the
Alexander Clinical Hospital in Kyiv on 106 fragmermf the small intestine and vermiform appendix of
the dead for the period from 01.02 to 30.12. 201® material was obtained in compliance with tHesu
of bioethics in the absence of the digestive fpathology, during dissection, within 6-12 houreatteath.
The fistulous passage of various diameters waslatadiby imposing a direct Bilroth clamp parallel t
the antimesenteric margin of the dissected smi@étme through all the layers of opposite walB ¢8ses).

A spherical bipolar electrode was introduced iiite lumen at the depth of the formed passage.
While pulling the electrode, the passage welding warformed from inside. In the second series ef th
experiment, the lumen of the blindgut vermiform apgix (24 cases) was welded. To do this, the top of
the appendix was cut off. An electrode was intr@dLiato the blindgut lumen and the vermiform append
was welded during the electrode pulling out. Fagsfhkirequency biological tissue welding, “EKWZ-300
Patonmed” generator and special spherical eledrodasisting of a spherical shaped working parh wit
two S-shaped electrodes were used. Welding wasrnpeetl in the “manual mode of the machine”, at 50%
of its power and at the maximum power, with thendng speed of 0.5-2mm/s.

The electrodes used were of different diametemn fdoto 8 mm, depending on the vermiform
appendix lumen diameter, reaching a firm adherefidke electrode to its wall. Macroscopic changes o
the organ’s wall during welding were determined,wasdl as changes of the mucous membrane after
opening the modeled small intestine passage. Tipendience of macroscopic and microscopic changes on
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the electric current power, the electrode drawjegesl, integrity of the electrode adhesion to thikwere
studied. The organ fragments were excised and fixed% formalin solution, embedded into paraffin
blocks. The fum thick sections were stained with hematoxylin aodin.

Results of the study and their discussionAt the stage of working out the methodology and
developing the acceptable parameters, the necega#yestablished to achieve a firm adheresfcine
electrode to the wall of the welded organ. Whendingl is performed with a smaller diameter electrode
there is a point, abrupt welding of the wall thrbu@he vermiform appendix, or fragment of the fodme
gut canal, is deformed in the shape of beads irregularly shaped necklace. During the gut openting
mucosa is mosaically damaged, the sites of coagnlaiternate with the intact ones. This indicates
unacceptability of using smaller diameter electeo@han the canal lumen) to destroy its inner layer
Therefore, an electrode of 4-8 mm in diameter wsadufor the vermiform appendix, and a canal
corresponding to the 8 mm diameter electrode wamsdd from the gut.

While stretching the electrode, the operator fédesmoment of its ejection from the canal. But, if
the electrode is retained for a longer time, caatiprh occurs around and in front of the electroalé Bhis
resists its stretching and prevents it from mowmgnly. Therefore, it the speed was selected athwihie
operator feels light resistance when stretchingethetrode, that is, pulls it out with little effat smooth
advancing. In our case, the optimum mean electaoldance velocity was 1.45 mm/s. Macroscopically,
when stretching the electrode, there is a blancbfrthe appendix or gut wall, contraction and reitunc
of their diameter.

When removing the clamp from the wall of the cdoahed from the gut, the welding of the mucous
membrane edges was determined in the closurevelnesdn was torn with little effort. The canal’'s lumwas
preserved and equalled 2-3 mm. The internal sudatee welded canal was dark gray, dry, wrinkksakl
the mucous membrane was not identified. Thus,ntleaconcluded that endoscopic welding of the canal
lined by the mucous membrane does not cause itplemwelding and elimination of the lumen, but
significantly reduces its diameter (from 8 to 2 nmdug to the coagulation and constriction of tissues

When using the maximum power (100%) of the apparaumore pronounced deformation of the
wall occurs both behind and before the electrodesement, the evaporation of fluid is taking plé&oen
the surface of the intestine and the vermiform appe The resistance to the electrode was sigmifiga
increased. It was almost impossible to achieve s$mpassage through the canal. This can indicate hig
temperature on the outer surface of the organ’samal its severe damage. Therefore, we have lintited
power of the device to 50%.

In microscopic study of the vermiform appendix wailvhen using an electrode smaller than the
diameter lumen, mosaic alternative changes arenadxsenhich mainly concern the walls of blood vésse
individual bundles of collagen fibers in the submug layer and in the mucous membrane itself, where
focal destructive changes are detected with thedgilar structures being preserved (fig. 1).

Morphological changes in the use of the electrasteesponding to the diameter of the canal at
50% of the apparatus power and the determined rmge@d of stretching are characterized by different
changes in the layers of the studied organs’ walé mucous and submucous membranes are destructed,
exfoliated and are not detected in histologicaledi(fig. 2).

Fig. 1. Mosaic alternative changes in the vermifamppendix Fig. 2. Destruction and elimination of the vermifoappendix
sites when using a small diameter electrode. Hexglioand eosin, mucous membrane (a) in the site of electric weldgmgioscopic
X100. exposure. Hematoxylin and eosin, X40.

The most preserved is the vermiforppendix myenteron, where only individual myocytes
undergo coagulation changes. Smooth muscle cedisrtheir peculiar structure, but there is intiéiedt
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edema due to the formation of small vacuole-likacttires; the nuclei of cells are compacted andiaeq
a single-vector orientation.

Fig. 3. Dystrophic changes in the muscular cellsthaf Fig. 4. Coagulation necrosis of the vermiform apjetissue,
vermiform appendixwith the formation of small vacuole-like which extends through the entire thickness of th# and covers the
structures in the cytoplasm (a), compaction of @iyeind changes  structural elements of the mesentery. Hematoxyih @osin, X100.
in their spatial reorientation (b). Hematoxylin agwkin, X200.

Small blood vessels, arterioles, venules of the culas layer undergo coagulation with the
preservation of the contours, destructively altdrethocytes can be detected in the lumens. Thusg usi
the developed optimal parameters of the high-frequecurrent influence histologically confirms the
mucous membrane destruction of the canal creabed tine intestine and the vermiform appendix and the
morphological preservation of the muscular layghwiascular damage phenomena.

When using 100% of the apparatus power, tissudiseofermiform appendix and small intestine
undergo coagulation necrosis, which extends thraliglentire thickness of the wall and covers stmadt
elements of the mesenterium (fig. 4). The wallshaf vermiform appendix mesenterium blood vessels,
including the appendicular artery, also undergayatsion changes, overlap and become empty.

In our opinion, this indicates that the power af #iectric current and the time of action affeet th
depth of the damage caused to the small intestidatee vermiform appendix tissues up to the foramati
of coagulation necrosis through the entire thicknegthe wall. [1]

We have obtained results that correlate with thie @& the authors who report the presence of
coagulation necrosis in the electrode action zdime spread and prevalence of the coagulation zone
depends on the current capacity and the time sifi¢is exposure. The mechanism of a spherical efiectro
action differs from that used by the authors ofokdp clamp electrodes, where the coagulation zene i
located between the clamp branches and does resiceriore than 2 mm laterally. [2]

On a spherical tool, the distance between therelges is constant, and the tissues adhere to the
electrodes rather than being compressed betwesn eerefore, the severity of coagulation depemds o
the degree of the electrode adhesion to the tis3ums correlates with studies on the use of a spdle
electrode for obliteration of lower extremities icaise veins, where the electrode adhesion is peoviy
filling of the space around the vein with fluid] [@ur data suggest that using the apparatus @iaissmum
power causes deep necrosis of the tissues in tibgtime and the vermiform appendix, and 50% power i
sufficient to destroy the mucous membrane, asencdse of vein obliteration, where this power easur
the integrity of the surrounding tissues.

High-frequency electric current with using a spterbipolar electrode causes the destruction of
the mucous membrane of the simulated fistulousgugessin endoscopic application. Optimal parameters
of the impact are: 50% of the device power wherdimglin the “manual” mode with an electrode advance
rate of 1.45 mm/s, which is confirmed by macro amcroscopic data. At endoscopic welding with the us
of a spherical electrode a residual cavity is fatmehich needs to be filled to facilitate its eliation.
Based on the data obtained, further studies caratveed out to use endoscopic welding for treatnoént
the hollow organs’ fistulas in the digestive tract.
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EKCIHEPUMEPTAJIbBHO-MOP®OJIOTI'TYHE
OBI'PYHTYBAHHS OBJIITEPAIIE TPYBYACTHUX
BIOJIOTTYHUX CTPYKTYP HIVIAXOM
BUCOKOYACTOTHOI'O EJIEKTPO3BAPIOBAHHSA

TKAHUH
Ko63ap O.b., lopomenxo C.B., ITapxomenko M.B.,
XBopoctsina T.T., Ilpumavenxo B.1.

B excnepuMeHTI Ha TPYIMHOMY Martepiaii MpOBEICHO
JOCIiIKEHHS BIUIMBY BHCOKOYaCTOTHOTO CTpyMy
SHJJOCKOIIIYHUM CHOCOOOM Ha 3MOJIeNIbOBAHMI KaHaI HOPHIL
TpaBHOTO KaHaly. Bu3HaueHi ONTUMalbHI MapaMeTpH
reneparopa EKB3-300 [Tatronmen HeoOXimHi st
pyitHyBaHHs cin30B0i 000JIOHKH. MOpdOIOriYHUMH MaKpo-
Ta MiKpPOCKOIIIYHUMH METOANKAMH MiATBEPIKEHO
e(eKTUBHICTh BIUIMBY CTPyMy U1 PyHHYBaHHS CIH30BOI
000JIOHKN HOPHILI.

KiouoBi cioBa: eixekTpo3BapioBaHHS Oi0OJIOTIYHHX
TKaHUH, MOP(OJIOTIYHI 3MiHH, KUIIKOBA HOPHUIIA.

Crarrs Hagivinua 28.04.201%9.

EKCIHEPUMEPTAJIBHO-MOP®OJIOTUYECKOE
OBOCHOBAHMUE OBJIMTEPAIIMU TPYBYATBIX
BUOJIOTUYECKHUX CTPYKTYP IIYTEM
BbICOKOYACTOTHOM SJIEKTPOCBAPKH
TKAHEN
Ko03aps A.B., lopomenko C.B., Ilapxomenko M.B.,
XBopoctsinasa T.T., [Ipumayenko B.H.

B okcrepuMeHTe Ha TPYIHOM MaTepHaie IpPOBEICHO
HCCIeIOBaHHe BIIUSIHUSA BBICOKOYAaCTOTHOTO TOKa
9HJOCKOIIMYECKHM BO3CHCTBUEM Ha CMO/ICIIMPOBAHHBII KaHaJ
CBHIIA MHIIEBAPUTEIBHOTO Tpaxra. OrnpeniesieHsl
ontuManbHble mapameTpsl reneparopa EKB3-300 Ilatonmen
HEOOXOIVMBIE IUIsl paspyLIeHHs CIU3UCTOH  O0OOJOYKH.
MopdoaorudeckuMu ~ Makpo- U MHKPOCKONHMYECKUMHU
METOOMKaMH ToATBepxkIeHa 3(P(EeKTHBHOCT BO3ICHCTBHUS
TOKa JUIS pa3pyLICHHs CIIM3UCTON 000IOUKY CBHIIA.

KiioueBble cj10Ba: 3IEKTPOCBapKa OHMOJIOIMYECKUX
TKaHel, MOpdoIoruieckue U3MEHEeHHs, KUILICYHbIE CBHIIIH.
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INVESTIGATION OF CALCIUM- AND HYALURONIC ACID-CONTA

INING DRUGS
OSTEOPLASTIC ACTIVITY IN RATS WITH PERIODONTITIS
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The aim of the research was to investigate theeffesubgingival injection of the solutions of cialm and hyaluronic
acid on the condition of the bone tissue of theealar process of the lower jaws of rats with experital periodontitis. The
conducted experimental trials confirmed the intieedion of the resorption processes in the jawebtissue of rats, which were
fed peroxidized oil for a long time. Thus, the adimary intake of lipid peroxides led to an increasatrophy of the alveolar
process of the lower jaw of rats and the loss tifiga in the bones of the jaws. Hydroxyapatite atiigns had a slight effect on
the studied parameters, since the atrophy of treokdr bone could not be slowed down, and the lgisital indicators, despite
some improvements, did not reach normal valGagcium in combination with unstabilized hyaluroaitid turned out to be much
more effective. The authors insisted that furthgregimental trials are required in orderdetermine the frequency of subgingival
calcium injections of calcium hydroxyapatite witbmstabilized hyaluronic acid.

Key words: experimental periodontitis, bone tissue, bloodJimgmic acid, calcium hydroxyapatite, subgingivalatum
injections.

This work is a fragments of the research projead ‘Study disorders of mineralization and collagermfation in oral
cavity in dental pathology and to improve the hods of these disorders early diagnosis and coioatt state registration
No. 0116U004077.

The bone tissue is a special type of connectigsaidisnd the main component of human bones [9,
10]. The body is constantly undergoing renewal @sses and the bone tissue is not an exceptioragaise
injuries or age-related changes can disrupt thexeepses and lead to the changes in the bone, tigkioh
can adversely affect the quality of life. For exdapesorption of the bone tissue of the facialletiom
with age progression leads to changes in the iddalibone structures and to a shift in the attactirok
muscles and ligaments and, as a result, to theedgied changes in the face [14].

The possibility of strengthening the structure led bone tissue would solve many questions in
various fields of medicine (traumatology, dentistgesthetic medicine, and others). Is there any
opportunity to strengthen the bone structure froendutside? Let us try to figure it out.
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