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[Tutoma Bara yckimaanenux (opm BX cmoctepiranacs B AiTeil BCIX BIKOBHX MIArpym i3
OJTHAKOBOIO YaCTOTOI0. Y CTPYKTYpi yCKJIaTHEHb mepeBakanu kpoBoredi (80%), ctenosu (12%) Ta
nepdoparii (8%). [lenerpauii Bupasku 3a octanHi 10 pokiB He 3apeecTPOBAHO.

Cepen KIIHIYHUX CUMITOMIB TPAIISUIMCS HACTYIHI: KpuBaBa 0yioBoTa y 18 XBOpHX; 4OpHIi
JLOTTEIIOIOH1 BUITIOPOKHEHHS Y 12 XBopuX; pantoBa ciadkicth y 20 0ci®; HEMpUTOMHICTh — Yy 4
0ci0. 3HIKEHHS apTepiaIbHOTO THCKY 3apeeCTpOBaHO y 6 ociOHa.

VY KOXHOTO 4-TO XBOPOro BiA3HauyaBcsl cuMITOM beprmana, Koiu Ha BHUCOTI KpOBOTEYi abo
BiJIpa3y Micisl Hel )KUBIT CTaBaB AOCTYITHHUN MaTbITAIIii.

XapakTepHUMH OyJId HEWpO-BEreTaTHUBHI Ta IICUXOEMOIIMHI 3MiHHA. XapaKTepOJOoTiuHi
ocobmuBocTi mitedt 13 BI'ZIK B aOcomioTHIN OiMBIIOCTI BUMAIKIB BHPAXKAIUCS B ITiIBUIICHIN
TpuBOXHOCTI (30%), 30ymkenocTi (25%), cencuruHocTti (20%), BimmroanocTti (10%), Bpa3iauBocTi
(45%), obpazmuBocti (30%), Hepimrydocti (25%), HeBneBHeHOCTI B 001 (50%). XapakTepHOIO
0COONIMBICTIO XBOpUX MiTel Oyna 3aliexHICTh BiA orouyrouux (25%), morpeba B 3axuCTi Ta
comianpHii miarpumil (40%), CXWIBHICTE 10 TeCUMiCTUYHOTO HacTporo (50%) Ta mecumicTHIHOT
OLIIHKH HaBKOJUIIHBHOTO CBITY (30%).

[Ipu ypreHTHIN €HJIOCKOMII O3HAaKM KpoBOTeul BusABIEHI Tulbku Yy 30% xBopux. VY
MOPO’KHMHI NUTYHKY BUsBIIEH1 3rycTku y 10%, pinka kpoB y 20%, aktuBHa KpoBoTeda y 5%. [IHO
JoKeperna KpoBoTedi O0ysio unctum abo nokpute Gidpunom y 75% xBopux, reMaTuHOM -y 5%, Oyio
BUJHO cyauny -y 10%, TpoM0 -y 25%.

BucHoBKH. Y CTpPYKTypl yCKJIaJJHEHb Ha MEPLIOMY MICLI 3HAXOAUTHCS racTpolyoIeHAJIbHA
kpoBoTedya. Cepen KIIHIYHMX CHMIITOMIB JIOMIHYBaJId KpoBaBa OJIFOBOTA, MeEJIEHA, panToBa
ci1abKicTh, OUIb, MIABUINEHA TPUBOXKHICTb, IHTPOBEPTOBaHICTh. Haltuacrime y aitell BusBIsAIacS
racTpoayojeHanbHa KpoBoteua IIA 3a kmacudikamiero Forrest. Takum unnom, nepedir BIJIK y
JITEN XapaKTepU3yeThCs KIIHIYHO-TTapaKIIHIYHOO T€TEPOreHHICTIO.

CEKIIISA 9
AKTYAJIBHI IMTAHHSA XIPYPT'Ii, YPOJIOI'II TA TPABMATOJIOI'TT

Dudko O.G.
PLATE BIOMECHANICS IN CORTICAL BONE FOR OPEN REDUCTION AND
INTERNAL FRACTURE FIXATION
Department of Traumatology, Orthopaedics and Neurosurgery
Bukovinian State Medical University

Introduction. Use of plates for osteosynthesis of bone fractures of extremities are
increasing from year to year. A bone fracture healing depends a lot on the stability of its fixation, so
the way how plate fix bone fragments is important. The fixation properties of plates depends from
many factors, such as bone diameter, the thickness of the cortical layer, the quality of bone tissue,
the mechanical properties of the material that was used for plate and screws manufacturing. The use
of computer modelling helps to study biomechanical interactions between the plate, screws and the
bone tissue according to the applied load. The biomechanical interaction between a plate, screws
and bone fragments is one of the critical factors that affects the stability of a fracture.

The aim of the study was to use a method of computer modeling with a finite element
analysis for studying plate osteosynthesis, particularly to reveal the changes in the plate stress and
displacement of bone fragments according to the applied load and material that was used for plate’s
manufacturing.

Materials and methods. The computer modelling with a finite element analysis was
performed in Autodesk Inventor. A straight plate 10-holes model was created. The fracture was
modelled as two hollow cylinders, representing a diaphyseal fracture. The static stress study was
performed for different loads applied at 90 degree angle to the bone in two planes (simulating
flexion and abduction forces). The rotational force was applied clockwise along the axis of the
bone. The displacement and stress were revealed in 3 different parts of the plate: the central part,
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just above the fracture, and in the area of two nearest to the center holes. The flexion force applied
ranged from 100 N to 1000 N, and rotational force from 1 Nm to 10 Nm.

Results. The increase of the force caused more intensive stresses in the plate body just
above the fracture site and in the area of the nearest hole of the proximal fragment. The stress in SS
plate was higher for the most of study cases with some exceptions for area just above the fracture
site. Except the central part of a plate, for all less intensive bending loads, the stress areas in SS
plate were higher than in titanium plate on 10.9-47.0 %. For the bending loads of higher intensity
the difference in stress between plates’ materials was 14.3-35.3 %. For the abduction loads the
stresses in the SS plate body were higher except the distal part of the plate when less intensive loads
were applied. The difference for less intensive loads between SS plate and titanium plate was 0.23-
7.0 %. For the highest loads the difference of stress between plate materials ranged from 26.9 % in
the proximal part to 45.1 % in the distal part. For rotational forces the difference in stress was not so
significant, though it was largest in the proximal fragment. In SS plate stress was higher than in
titanium plate on 0.47-4.3%. The displacement of bone fragments was less for SS plates comparing
to titanium plates under bending loads on 5 %, abduction loads on 26.4 % and rotational forces on
79.7 %.

Conclusions. By means of computer modelling of titanium and stainless steel plates’
fixation of bone fracture under bending and abduction loads in the range of applied forces from
100 N to 1000 N, and rotational forces in the range from 1 Nm to 10 Nm, the less stress areas were
found for titanium material compared with SS. On the other hand the displacement of bone
fragments was higher for titanium plates, but that difference was not significant for each isolatable
applied force. Though in real life scenarios when several forces are combined these differences may
become an important factor affecting fracture healing. And the most negative effect on the fracture
stability after plate osteosynthesis is expected from the rotational forces, that should be avoided in
postoperative period.

Fedoruk O.S.
CORRECTION OF TUR SYNDROME
Department of General Surgery and Urology
Bukovinian State Medical University

Introduction. In modern urology, transurethral resection of the prostate (TURP) is
recognized as the "gold standard” of prostate surgery and accounts for 95% of surgical interventions
for benign prostatic hyperplasia (BPH). The standard indication for performing TURP is the
surgeon's confidence that the operation will be performed in no more than 60 minutes.

The aim the study. The risk of operative complications, including bleeding and injury to the
capsule with the extravasation of irrigation fluid, increases sharply with increasing duration of
surgery and is directly related to the volume of the prostate gland. When the size of the organ is
more than 70-80 cm3, the operational risk increases significantly. Mortality in the early
postoperative period is up to 1.18% and is associated with concomitant cardiovascular and
pulmonary pathology. This indicator is identical for both TURP and open surgery. One of the most
frequent and serious complications of transurethral surgical treatment of BPH is transurethral
resection syndrome (TUR syndrome). This condition is accompanied by clouding of consciousness,
nausea, vomiting, arterial hypertension, bradycardia and a feeling of anxiety. The appearance of this
symptomatology is emphasized when the level of sodium in the blood falls below 125 meg/l and is
associated with fluid reabsorption during surgery. The risk of Tour's syndrome is directly
proportional to the duration of the operation, since the irrigation fluid is absorbed during the
resection.

Materials and methods. The recommendations for the prevention and metaphylaxis of
TUR syndrome have been developed based on the analysis of clinical and laboratory data in
patients with BPH during transurethral resection of the prostate.

35 patients with BPH who developed TUR syndrome during surgery were examined in the
endourological center of LSHMD in Chernivtsi. The data on sodium electrolyte status during
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