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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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TRANS-ILIAC DYNAMIC NAIL FOR MINIMALLY INVASIVE FIXATION
OF THE POSTERIOR PELVIC RING INJURY: A BIOMECHANICAL STUDY

Kassymov K., Myssayev A., Tlemissov A., Zhunussov Y., Zhanaspaev M.

Semey medical university, Department of Orthopedic Surgery, Kazakhstan

Pelvic ring injuries are rare, and according to various au-
thors account for 0.3 to 8% of all fractures, which occur in
approximately 20 to 37 per 100,000 population [11,14,15,16].
Treatment of pelvic ring damage is one of the most difficult
tasks in orthopedic surgery, and surgical methods have earned
recognition. Authors from different countries have proposed
many types of surgical stabilization of the pelvic ring, both
open and closed methods [1,2,8,21]. Despite the improve-
ment of the operation technique and the variety of implants,
the share of unsatisfactory results remains high today, and
according to some researchers it is from 30 to 60% [13,20].
Accordingly, the number of new ideas and solutions for sur-
gical stabilization of the pelvic ring increases.

The study of this problem and the desire to improve some
of the disadvantages of traditional implants led us to a new
idea — to create a device for trans-iliac fixation of the poste-
rior pelvic ring of the pelvis, which is implanted minimally
invasive and has the ability not only to compress, but also
decompress bone fragments. This device is based on the
example of the sacral bar considering its pros and cons.
The sacral bar was popularized by M. Tile and proved to
be a reliable implant for fixing the posterior pelvic ring.
The main advantages are the low risk of iatrogenic dam-
age to the nerve elements, since the rod passes outside the
sacrum, and the ability to achieve a high degree of com-
pression of the damage zone, which increases stability. But
in some cases, the risk of compression of nerve structures
inside the sacral openings and the sacral canal increases,
for example, in fractures of the sacrum of types Il and III
according to Denis. The disadvantages also include open
surgical accesses, bulky ends of the structure protruding
from the iliac bones, causing the risk of soft tissue pres-
sure sores and infectious complications [3-5,7,19].

Every new implant cannot immediately find clinical applica-
tion without preliminary in-depth research. Papakostidis et al.
in a systematic analysis, the frequency of implant failure was
shown to be from 2 to 17.3% [12]. Over the past few decades,
the authors have used many types of biomechanical research for
this purpose [18]. Tests are conducted mainly on the bone mod-

el and cadaver bones. Cadaveric bones differ in the geometry,
properties, and health of the bone. And synthetic bones allow
multiple experiments with initial conditions, but give a low dif-
ference between the results of the study. Also, when experiment-
ing on the pelvic bone model, the stability of the muscle and
ligamentous connections of the pelvis is not taken into account.

Thus some of the disadvantages of such research and the
frequency of implant failure, we decided to test our developed
device on the strength of the design system and compare the
results with the existing results of biomechanical research from
different authors around the world.

Material and methods. The Trans-iliac dynamic nail (TIDN)
(KZ National Patent office, No KZ2019/052 - 29.07.2019, “De-
vice for minimally invasive interlocking osteosynthesis of the
sacroiliac joint injury”) is a lockable nail, which has a built-in
structure (sleeve) in the lumen of the proximal part that allows
you to move the locking screw along the length of the nail. Nail
diameter 8mm in the main part and 11 mm in proximal part, the
length from 122 to 166 mm, the distal end of the hole for 4.5 mm
locking screws in the proximal end of the elongated opening for
movement of the screw with built-in grommet and the grommet
round hole for a 4.5 mm locking screw. Both locking screws are
positioned at an angle of 1100, for sinking the screws into the
thickness of the Ilium (Fig.1). The nail is implanted minimally
invasive at the level of L5-S1. Compression/decompression is
performed by screwing/unscrewing the grommet. TIDN is man-
ufactured in ChM sp. z.0.0., Republic of Poland (material - ISO
5832-11) by special order.

Biomechanical tests of the device carried out and recorded in
the measurement laboratory of ChM sp. z.0.0. with the accredi-
tation certificate of the testing laboratory no.AB1629.

Test objects: trans-iliac dynamic nail L166 and L155 sizes
(material-ISO 5832-11), CHARFIX distal screws 4.5 mm
L35mm (material-ISO 5832-11).

When fixing to the, the grip was held by the nail screws us-
ing a specially prepared retainer for test machine. The ambient
temperature during experiment was + 23°£2°C.

Types of strength test - 5 tests were performed, 3 of them with
static loads and 2 with dynamic loads:

Fig. 1. Trans-iliac dynamic nail and example of an arrangement
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1) Static torsional test.

The test was performed with a maximum torque of 1 rpm
(360 ° /min). Two TIDNs with two screws each were tested,
one before the screws were damaged and the second before
part of the nail was damaged.

2) Static compression test.

Maximum impact of the compressing force to damage the
screws at a speed of 10 mm/min, data acquisition frequency 50
Hz; one TIDN with 2 screws was tested.

3) Static tensile test.

Maximum tensile force to damage the screws at a speed of 10
mm / min, data acquisition frequency 50 Hz; one TIDN with 2
screws was tested.

4) Dynamic compression test.

Load coefficient R: 0.1; number of cycles-1,000,000; data ac-
quisition frequency: 5 Hz;

The tests were repeated 4 times on 4 separate TIDNs and 8
screws, respectively, with the maximum load given for a certain
number of cycles, in three cases before the screws were dam-
aged, and in one case before the nail was damaged.

5) Dynamic tensile test

Load coefficient R: 10.0; number of cycles-1,000,000; data
acquisition frequency: 5 Hz;

The tests were also repeated 4 times on 4 separate TIDNs and
8 screws, respectively, with a maximum load given for a certain
number of cycles, in three cases before the screws were dam-
aged, and in one case before the nail was damaged.

Description of the test

Static torsional test: MTS Bionix test machine (LP P 200)
(fig.2, left); position indicator +£140° (LP P 208) MTS ADT 605;
torque sensor +15kN/+150nm (LP P 203) MTS 662.20 H-04;
test speed 1rpm (360° / min); ambient temperature 2342 °C.

Static compression and tensile test: MTS Insight kN test ma-
chine (LP P 100) (fig.2, right); load cell £100 kN; Model: MTS
569330-01; position indicator £50mm (LP P 103); Model: MTS
Insight 100; test speed 10 mm/min; data acquisition rate SOHz;
ambient temperature 23+2 °C.

Dynamic compression and tensile tests: MTS Bionix test ma-
chine (LP P 200); load cell £100 kN; Model: MTS 662.20 N-04;
position indicator £50mm (LP P 103); Model: MTS LVDT
390751-03; Universal caliper (LP P 007) CD-15PPX.

.

Fig. 2. Test machines: MTS Bionix (left) and MTS Insight
(right)

Data are presented as quantitative variables. Statistical analy-
sis was carried out in the program SPSS 20.0 (IBM SPSS Sta-
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tistics for Windows, Version 20.0. Armonk, NY: IBM Corp.,
USA).

This study was approved by the Local Ethics Committee of
Semey Medical University (protocol No. 2 of 10/18/2019).

Results and discussion. Static torsional test: it were per-
fumed on two different TIDNS, the following results were ob-
tained. For TIDN #1 at a maximum torque of 28.8 Nm, the ro-
tation angle reached up to 52°. For Nail #2 a maximum torque
of 31.3 Nm, the rotation angle reached up to 60° (Fig. 3).

TIDN #1

Torque [Nm]

Angle of Rotation [*]

TIDN #2

Torque [Nm]

Angle of Rotation []
Fig. 3. Torque versus angle of rotation plot for TIDN #1
After a static torsion test, we detected TIDN damage at the

junction of the screw with the integrated sleeve and slight dam-
age to the screw thread (Fig. 4).

Fig. 4. Appearance of damage after static torsional tests

3.2. Static compression test:

Compression at the load level of 13,121 N resulted in a dis-
placement of 4.13 mm and damage (Fig. 5).

Damage: breakage of the distal screw of the nail, bending and
damage to the thread of the proximal screw of the nail, deforma-
tion of the nail in the place of the built-in grommet (Fig. 6).

3.3. Static tensile test

When stretched at the load mark 13,664 N, there was a dis-
placement of 6.97 mm and the following damages (Fig. 7).
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2 3 4
Displacement [mm]

Fig. 5. Load versus displacement graph of static compression
test
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Fig. 6. Appearance of damage after the static compression
test (left) and static tensile test (right)
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Fig. 7. Load versus displacement graph of static tensile test

Damage: breakage of the distal screw of the nail, bending and
damage to the thread of the proximal screw, deformation of the
nail in the place of the built-in grommet (Fig. 6).

3.4. Dynamic compression test

The tests were repeated 4 times on 4 separate nails and 8
screws, respectively (Fig. 8):

1. TIDN #1 endured a load of up to 1750N and 117000 cycles,
resulting in deformation of the rod moving element and dam-
aged screw threads;

2. TIDN #2 endured a load of up to 1750N and 100,000 cy-
cles, resulting in deformation of the screw moving element and
damaged screw threads;

3. TIDN #3 endured a load of up to 1000N and 556000 cycles,
resulting in a failure at the joint of the screw with the nail mov-
ing element and damaged screw threads

4. TIDN #4 endured a load of up to 750N and 1,000,000 cy-
cles, resulting only in damage to the screw threads.

© GMN
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Fig. 8. Load versus number of cycles graph for tested 4 TIDNs

3.5. Dynamic tensile test.
Tests are performed 4 times at 4 separate rods and 8 screws,
respectively (Fig. 9):

7000

y =-641,4In(x) + 10590
R?=0,9999

Load [N]

0 100000 200000 300000 400000 500000 600000 700000 800000 900000 1000000
Number of cycles

Fig. 9. Load versus number of cycles graph for tested 4 TIDNs

TIDN #1 moved the load up to 6500N and 600 cycles, the
result was nail breakage (Fig. 10). Screw breakage at the distal
part of the nail. Bending and damage of the threated part of the
SCrews.

TIDN # 2 moved loads up to 3500N and 60,000 cycles, the
result was screw breakage (Fig. 10).

TIDN # 3 and # 4 moved the load of 1750N, and 1,000,000
cycles, the result was test complete, with minor damage to the
screw threads.

TIDN #2

Fig. 10. Damage TIDN #1 (left) and TIDN #2 (right) after
dynamic tensile test

The obtained test results showed sufficient structural strength
of TIDNSs. In biomechanical tests, researchers loaded a fixed
bone with a simulated injury till the bone damage [18] or bone
displacement [17]. Direction of the loads during the tests using
cadaveric or synthetic bone is the same as in our experiment. For
example, Sagi and others in their experiment [17], in order to
measure axial and rotational displacement, they load the cadav-
eric bone from top to bottom behind the S1 sacral vertebra with
a ball bearing, fixing the pelvic bone only on one side at the level
of the hip joint. This is similar to our torsional test.
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Also in this study [17], the authors indicate that the ampli-
tude of rotational movements in the sacroiliac joint does not
exceed 6°.

Galbusera et al. in a biomechanical study [6], it gives only
7.5 Nm of torque. In another experiment, Lindsey et al. [9],
they also specified a maximum torque of 7.5 Nm. So, our TIDN
showed strength when torsion 28.8 Nm to the angle of 52°.

Our static tensile and compression tests are also similar to the
loads in many of the authors. For example, in the works of Rach-
elle et al. and Gorczyca et al., the load on the sacrum is carried
out with a bilaterally fixed pelvic bone, which corresponds to the
tensile in our test [7,10].

If we talk about the load level, our TIDN showed strength
up to 13,121 N during compression and 13,664 N in stretched.
And in other biomechanical studies, the authors indicate loads
ten times less. For example, Gorczyca and others [7] performed
loads up to a maximum of 1,066 N, and Sahin et al. [18] in a
similar experiment, loads up to 2,250 N were observed. Also, in
the experiments of Rachelle et al., 500,000 cyclic loads with a
force of 550 N are recalled [10].

The results of our biomechanical study showed that the trans-
iliac dynamic nail is strong enough and the following clinical
study is needed.

Highlights.

In this paper, we report on an experiment of a new trans-iliac
dynamic nail (TIDN). There are three advantages of TIDN:

1. It is minimal invasion due to a combination of attributes of
interlocking nailing with the possibility of compression and de-
compression.

2. Location: outside the sacrum. It is really important; it could
minimize possible iatrogenic damage during implementation.

3. TIDN showed strength enough during compression and in
stretched that could be loads ten times more in comparison with
other biomechanical studies.
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SUMMARY

TRANS-ILIAC DYNAMIC NAIL FOR MINIMALLY IN-
VASIVE FIXATION OF THE POSTERIOR PELVIC RING

INJURY: A BIOMECHANICAL STUDY

Kassymov K., Myssayev A., Tlemissov A., Zhunussov Y.,
Zhanaspaev M.

Semey medical university, Department of Orthopedic Surgery,
Kazakhstan

The treatment of posterior pelvic ring fracture with the early
mobilization purpose is surgery, which traditionally uses screws
and sacral bar. We have created a new trans-iliac dynamic nail
(TIDN) for fixation of the posterior pelvic ring. The advantage
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of TIDN is minimally invasion due to combination of interlocking
nailing with the possibility of compression and decompression.

Exam the biomechanical properties of a new trans-iliac dy-
namic nail (TIDN). The current biomechanical study investi-
gated: dynamic tensile and compression tests; static torsional,
compression, tensile tests.

The study yielded equivalent results for the static torsional
test and in dynamic tests, but found the TIDN superior in the
static compression test and static tensile test in comparison with
other researchers.

Based upon the results of this biomechanical study, we con-
clude that the TIDN proved to be an effective device for poste-
rior pelvic ring injury fixation. The clinical trial should be next.

Keywords: pelvic injury; trans-iliac dynamic nail; biome-
chanical study; minimally invasive fixation.

PE3IOME

TPAHCHOAB3AOIIHbIA JTUHAMHWYECKHI CTEP-
KEHb JIJISI MAHUMAJIbHO WHBA3HMBHOMN ®HUK-
CAIIMU TMOBPEXJIEHUNW 3ATHETO MOJYKOJIbIIA
TA3A: BAOMEXAHUYECKOE UCCJIEAJOBAHUE

KacbivoB K.T., MbicaeB A.O., Tnemucon A.C.,
Kynycos E.T., ’Kanacnaes M.A.

Meouyunckuit Ynusepcumem Cemetl, kageopa opmoneduue-
ckoti xupypeuu, Kazaxcman

Jleuenre MOBPEXIEHUH 3aHETO TMOJYKOJIbIA Ta3a C IEIIbI0
panHell MoOwWIn3auuK TPeOyeT XUPYPrHYECKOro BMeIIaTelb-
CTBa, TP KOTOPOM TPATUIIMOHHO HCHOJB3YIOTCS BUHTBI WM
KPECTIIOBas CTSHKKA. ABTOpAMH CO3J1aH HOBBIN TPAHCIIOAB3IOI-
HbIH auHamudeckuii ctepskerb (TIDN) mis dukcanmu 3aaHero
HOJTyKOJIbIIa Ta3a. [IpenMy1ecTBOoM 1aHHOTO CTEP>KHS SBIIACTCS
BO3MOXKHOCTh MAJIOMHBA3UBHOW YCTAHOBKHM M KOMIIPECCUU WU
JIEKOMIIPECCHUU KOCTHBIX OTJIOMKOB.

Lenb nccnenoBaHus — onpezaeicHue OHOMEXaHHYESCKIUX CBONHCTB
HOBOT'O TPAHCIO/IB3/IOUIHOTO JUHAMUYECKOTO CTEPIKHSI.

B OnomMexaHMYeCcKOM HMCCIICOBAaHUHM BBISBICHBI JUHAMHYC-
CKHE JIaHHBIC HAa PACTSIKCHUE U CKATHE; CTATUYECKUE - HA CKPY-
YUBAHUE, CKATUE U PACTSDKEHUE.

HccnenoBanue nokasano 3KBUBAJICHTHbBIC Pe3yJIbTaThl CTaTU-
YECKHUX UCIBITAaHUI HAa CKPYYMBAHHUE M TMHAMHYECKUX HCITbITa-
HUH. BBISBIICHO, YTO TPAHCIIOAB3IOUIHBIN JUHAMUYECKUHN CTep-
JKEHb TPEBOCXOJIUT Pe3yJIbTaThl UCIBITAHUNA HA CTAaTHYECKOE
C)KATHE U CTaTHUECKOE PACTSHKEHUE B CPABHEHHH C JAHHBIMH
JIPYTUX UCCIIEI0BATEIICH.

OCHOBBIBasICh Ha pe3yibTaTax MPOBEICHHOTO OMOMEXaHH-
YECKOI'0 UCCIIEJOBaHMUS, CACTaH BBIBOJ, YTO TPAHCIIOAB3/1O0LI-
HBII JUHAMUYECKHH CTepKeHb oKa3aics J(PQeKTHBHBIM
yCTpOMCTBOM aiisi (PUKCALMU HOBPEXKICHUN 3aQHEro IOIy-
Kousiblla Ta3a. CieaylolMM 3TaloM IUIAHUPYETCS KIMHHUYe-
CKOE HCIIbITaHuE.
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