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ABPEBIN

®APMAKOJOITYHI EQEKTH CIIOJTYKH KB-283A
YMOB XPOHIYHOTI'O IMMOBLJIIBAIHIMHOI'O
CTPECY

Toswok O.10., Kpusog'sz O. B., Isko T.1., Boponkina A.C.

Harpiit 2-(rerpazono[1,5-c]xinazonin-5-inrio)auerar
(cmonyka KB-28) 3a gaHMMH ~ EKCIIEPHMEHTAIbHHX
JOCTI/PKCHb BHSIBIISIE BUpA3HY AaKTONPOTEKTOPHY [0 Y
3BUYaHHUX yMOBaX. Y POOOTi IOCIHIPKEHO BIUIUB CIIONYKH
KB-28 3a ymoB xXpoHiuHOro imMMoOiii3awiiiHoro crpecy.
BusiBnieHo, 1m0 BBEOCHHS JaHO! PEYOBHHH MHiATPUMYE
BHUCOKHMH piBeHb mparne3gatHocti mrypiB. Lle minTBepmkye
HasBHicTh y KB-28 akronpotextopHoro edexry JloBeneHo,
IO BKa3aHa Jis JOCITIPKYBaHOI PCUOBHHHU 30€piraeTbcst B
YCKJIQ[HCHUX YMOBAX CKCIICPHUMEHTY. TaKoX BCTAHOBJICHO,
mo Hatpito 2-(rerpasoino[l,5-c]xinazonin-5-inTio)anerary
[pUTaMaHHA CTPECIPOTEKTOPHA [is, M0 IPOSBHIOCS
LIBU/IKOIO aJanTalli€l0 TBapHH [0 YMOB XPOHIYHOTO
iMmmoOGinizaniiiHoro crpecy. 3a edexTuBHicTIO cronyka KB-
28 BiporinHo mepeBakana pedoBHHY MOpPiBHAHHSA Ha 12 Ta
18-ty 100y mocmimKeHHs.

KuwuoBi ciaoBa:  Harpiii-2-  (rerpasomo  [1,5<]
XiHa30J1iH-5-11Ti0) anerar, THAPOOPOMIT 2-
eTiNTio0eH3UMiTa3011a, XPOHIYHIN IMMOOLTI3aIliiHH cTpec.

Crarrs Hagiiinuia 2.12.201%.
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DPAPMAKOJOTHYECKHUE 3PPEKTBI COEJJMHEHUS
KB-28 B YCJIOBUSIX XPOHUYECKOI'O
UMMOBWIN3AIIMOHHOI'O CTPECCA

Toswok E.1O., Kpusosss E.B., Usko T.U., Bopoukuna A.C.

Harpnit 2-(rerpazosno[1,5-c]xuHaz0nuH-5-unTHO)areTaT
(coenuuenne KB-28) 1o JaHHBIM 9KCHEPUMEHTAIBHBIX HCCIIEN0-
BaHHUH OKa3bIBACT BHIPA3UTEIBHOE AKTOIPOTEKTOPHOE JICHCTBHE
B OOBIYHBIX YCIOBHSAX. B paboTe HMCCIENOBAHO BIMSHHUE COCIH-
HeHust KB-28 B yciioBHAX XpOHMYECKOr0 HMMOOHIIN3ALMOHHOTO
cTpecca. BbIABICHO, YTO BBEAEHHE MAAHHOTO BEIIECTBA I10J-
JIepKUBAET BBICOKMH YPOBEHb PaOOTOCIOCOOHOCTH KPBIC. IJTO
noaTBepkaaetr Haanune y KB-28 akronporekroproro 3¢ dexra.
Jloka3aHo, 4TO yKa-3aHHOE JEHCTBHE HCCIICIYyeMOTO BeIlecTBa
COXpAHSETCS B OCJIOKHEHHBIX YCIOBHAX SKCIIepHMeHTa. Takxke
YCTaHOBJICHO, 4YTO Harpuioo 2-(rerpasosno[l,5-¢]xuHazonus-5-

WITHO)alleTaTy MPUCYLIE CTPECIPOTEKTOP-HOE ACHCTBHE, HA 4TO

ykasbiBana ObICTpas ajanTauus JKMBOTHBIX K  YCJIOBHSM

XPOHHUYECKOTO UMMOOHIN3aLIHOHHOTO cTpecca. ITo

sddextuBHOCTH coenunenne KB-28 nocrosepHo mpeobianano

HaJ[ BEILIECTBOM cpaBHeHMs Ha 121 18- cyTku uccieqoBanus.

KiroueBble ciioBa: Harpuii-2- (rerpasonio [1,5<] xunazo-
nMH-5-1THO) anerar, ruAPOOPOMUI 2-3THIATHOOECH3MMUA301a,

XPOHHUYECKHIT IMMOOHIN3ALHOHHBIN cTpecc.

Penensent [lep’stkina T.O.
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BONE STUMP FORMATION IN RELATION TO THE MUSCLE TENS ION VALUE AT

AMPUTATION PLASTIC SURGERY

e-mail: bezsmertnyiyurii@gmail.com

Three series of experiments on 41 dogs with amipatan the medium third thigh and muscular plasithwnuscle
tension 916-9621H (experimental group), 980-11QH and 650-800uH (control groups). The monitoring lasted 1 and 3
months. In the % series of experiments with muscular tension 91586, already within one month we observed the foromati
of the bone cortical endplate, the normalizatiorindfaosseous circulation, with the retention ofliadrical bone stump, the
structure of cortical diaphysis plate and the conté the bone marrow channel. During tHé eries of experiments, 17 out of
19 cases showed the stump formation different ftbennormal diaphysis: asymmetric axes curvaturthefamputated bone,
conic thinning or bulbous thickening of the end tee; reduction in the diameter through periosteahe formation
(osteogenesis). The'3series due to insufficient muscular tension shoviecomplete bone marrow closure, abrupt
microcirculation distortion and reparatory regetierafailure. Complete (within biological abilities of the bonedue) stump
formation is possible through muscular tension rapuatation plasty 916-96AH. Such stump tends to show fast healing
processes and normalization of intraosseous ctioalavith the formation within 1 month after the pmtation of a bone end
plate. Muscle plasty with tension 980-11@8in most cases leads to distortions in intraosseaaslation, formation of cone-
like or through periosteal regenerates, thickeniathgs with axis deflation, resorption and fractofecortical diaphysis plate.
Muscular plasty with muscular tension 650-83 prevents from occlusion of the bone marrow caldgding to distortions in
microcirculation and reparatory regeneration, \sithmp formation entirely different from the norndéphysis.

Key words: amputation, reparatory regeneration, muscle tengidraosseous circulation.

The research of the issue of extremities amputaBoprolific including the recent research
devoted to the problems of wound healing prognid$ls pain syndrome [5-7], amputation techniques in
various modifications [1-3, 5]. However, such imjaot issues as healing the bone-saw-line, muscle
state, microcirculatory distortion shave not beerey proper consideration. According to the datg [9
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97,1% of the cases presented unsatisfactory baslenhpeand only 10% of the cases showed the bone
stump formation within 1-1,5 month after the amgiota [4].Taking into account that muscle plasty is
common for amputations, it was reasonable to sthdyimpact of muscle tension on the outcome of
stump formation. The available scientific liter&twlid not report any evidence on this issue.

Purposeof paper was determining the values of musculaitenat amputation plasty sustaining
the optimal stump formation.

Material and Methods. Three series of the experiments on 41 dogs witpusation in the
medium third thigh and muscular plasty with mugelesion 916-962H, 980-1100uH and 650-80QuH
have been carried out. The monitoring lasted 1 mantd 3 months. The amputation of the right hind
extremity in its medium third was performed underavenous thiopental narcosis (25 mg per 1 kpef t
weight). The perineural anesthesia with 1% Novosailntion was made into the nerve trunks, cut high
with a sharp blade. The vessels were tightened edtgut. The bone was sawed aperiosteously with a
hand-saw. The muscle tension at plasty was coetrdlly the tonomyometer. Prior to being taken out
from the experiment the dogs were injected withQDOQOnits of heparin with physiological salt solutio
intravenously. After 15 min the animals were killgdh rapid intravenous injection of sodium thiopsn
and the abdominal aorta was ligated. Below thetdigaa cannula from the system of intra-arterial
infusion was injected and fixed in the gap in ortefill the vessels with 10 % ink jellified mixter The
extremity was removed, a piece of muscle for higfilal chemical examination was extracted; therothe
muscles were removed leaving a thin layer of tisgtached to the bone. An axial frontal cut 5 cnmglo
was made on the thigh stump and after its deceddifin in the 15% nitric acid solution; it was il
with celloidine / photoxylin. Cuts 15-20 um thiclere colorated by hematoxylin and eosin and with Van
Gieson stain. The cuts were 90-100 um thick.

The experiments were performed in accordance wghprinciples of animal human treatment
highlighted in the Guidelines of the European EenicoCommunity (86(609EEC) and the Declaration
of Helsinki on the principles of research on ansnal

Results and disscutionThe first experimental group of animals with museculasty presented
muscle tension 916-96iH. The monitoring lasted 1 month and included Sres.

According to X-ray and histotopograms the stump @dsdrical. Three of them presented a flat
stump socle, another three were rounded and tweirspas presented a slight splay. All the specimens
had bone end-plates formed on the lower edge oingignificant endosteal regenerate. The stump was
fringed with fiber tissue at the end accompaniedhsybundles of muscle fibers sewed on the cut edge
during the plasty. In the soft tissue of the stumgrgin, the bundles of collagen fibers were se&tridlty
in relation to the longitudinal axis. The main amms of the tubular bone and its typical structure
remained unchanged. Microscopically all monitoringfs the cross-cut end of the endosteal bone
regenerate closing the bone marrow channel shoumgtesbone trabeculae fringed with forming bone
endplate on the lower edge. In five cases, it wadarup of mature, and in three cases of semi-mature
bone tissue. In the intra-trabecula grooves okti@osteal bone formation, all specimens had coiveect
tissue with layers of fibro-reticular — osteoblagissue and vessels of microcirculation that coném to
the normal diaphysis. The proximal parts of theeborarrow presented fat bone marrow with normally
developed micro-vessels.

A 3-month period included 3 monitored cases. Aceydo X-ray and histological topograms
the formed stump was cylindrical. Cortical diaplyslates were well contoured all the way. The gtum
end acquired a bone end-plate. Microscopically Wweeosed an ostial-trabecular structure of the bone
end-plate. It was composed of the mature boneeissuthe edge of endosteously developed bone
trabeculae. Intra-trabecular grooves presentethdae marrow with ink-filled micro-vessels similar t
the normal bone vessels. The proximal part of threebmarrow channel was filled with a regular vessel
network. The stumps of this series of experimeppscally retain cylindrical form, quickly complete
reparatory processes and normalize intraosseoaslation with the formation by the end of th& 1
month after the amputation of a lateral bone emadepivith the help of endostea and tight muscular
closure of the bone marrow channel. The bone madtmannel retaining its typical structure was filled
with normal bone marrow tissue attached to the isave line of the fully preserved cortical bone laye
Taking into account the favourable outcomes ofdkgeeriments of this series, the muscle tension 916-
962 uH was considered to be optimal.

The second group (control) of animals had musatsite 980-110QuH. The 1-month period
included 5 monitored cases. In all cases, we obdeavremarkable conic stump end deformation and
irregular thickening of the cortical diaphasic plaDne case presented its fracture with the o@siusi
the bone marrow channel. The lower surface of taeg end showed immature bone formations with
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fiber cartilage inclusions. Cortical diaphasic platnderwent resorption and showed immature bone
trabeculae in this area. There was also irregulaical diaphasic plate thickening. The proximattpa
alongside with focal resorption and available imumatbone trabeculae showed a fracture in the ebrtic
diaphasic plate. The foci of immature bone tissuehie diaphasic plate were located closer to the
periosteum surface. The bone marrow channel wisl fivith friable fiber tissue with numerous ink-
filled thin-walled vessels similar to sinusoids.

Three observations showed monotypic microscopyltsedn the narrowed bone marrow channel
of the stump butt there was a net of irregulariturebone trabeculae. In the remarkably thickemat e
due to periosteal structures of not fully maturedtissue, they diffused with the fragments ofttimila
bone of the diaphasic plate. In other areas duert@arkable resorption of its edges, we observedynew
formed intraosseous bone structures that redueedigimeter of the bone marrow channel at the stump
end. The distal parts of the irregularly reducedtical diaphasic plate presented periosteally and
endosteously developed immature bone regeneraiesimith the fragments of tabula bone tissue of the
plate itself. In the place of its thickening, thevas cellular fibrous osteoblastic tissue with oslasts.
The bone marrow channel of the stump end was filéd friable swelled fibrous tissue with plentiful
tissue cysts and ink-filled thin-walled vesselssifusoid type. In more proximal parts of the bone
marrow channel, there were areas of solid fibra@sue. In the % monitoring of this period, the bone
structures building the margins of the malformedeztike stump end are composed of immature newly
developed bone tissue due to long lasting resarpiothe cortical diaphasic plate. Its fragments ar
composed of tabula bone and are included intortéwgly formed regenerate. The conic stump end was
closed by the bone tissue and in the bone marr@anred above this level there were solitary trateeul
among the fat swelled bone marrow with layers iaible fibrous tissue. The more proximal parts & th
bone marrow channel contained swelled friable fisrdissue with plentiful large tissue cysts. The
thickened sponged cortical diaphasic plate atlévisl was composed of bone tissue of different nitgitu
degree and remarkable restructuring signs.

The 3-month period comprised 14 cases of monitorgording to histotopograms, the stump
ends varied in form. Only in two cases, the stuegembled the one used in experiments with myodesis
and muscle tension 916-9¢®, thus being relatively cylindrical. Because oéypus fractures in the
cortical diaphasic plate due to its irregular thigy the stump axis deflated. In the intraocsseduss
regenerate, bone trabeculae were interlaced witfillad vessels. The bone tissue of the formingéo
end-plate is of different maturity indicating abdotomplete reparatory processes. Among the bone
trabeculae and fiber tissue of the stump end taerdumens of a large branch of the feeding arfEng.
bone marrow channel of the stump proximal part alsotained swelled friable fiber tissue with the
vessels of sinusoidal type. In nine specimens,stobemp end was conic retaining normal longitudinal
bone axis. In other three observations stump fdrer@y changed due to the angular axial stump end
deflection and developing lateral periosteal regates. In two cases, the resorption of the cortical
diaphasic plate and developing periosteal regegefaad to the formation of thickened epiphyseahgt
end. All microscopic observations of the conic efaisd bone trabeculae in the bone marrow channel,
while one observation showed its complete occlubipthe fiber tissue in the proximal area and fgab
fiber tissue in the distal area. Friable fiberusgontained laminar vessels and large tissue agsteel|
as ink-filled sinusoids. In the resorption aredhef diaphasic plate in the bone marrow channelfibiee
tissue contained diffusely located macrophage, haighand plasmatic cells. Three of these obsemstio
showed continuing massive resorption and irreghi@ning of the cortical diaphasic plate which l¢ad
its fractures.

Another three observations with irregular stumprfapart from the developed large periosteal
regenerate showed the formation of a new regenkradiing to the bone end deflection. There was also
focal remarkable resorption of the cortical diaphatate all from the edge with inclusions of itsitore
lamellar bone tissue into the incompletely matypengy tissue of the replacing it regenerate. The
regenerate developed due to periosteal and inranssbone formation. There was also alteratiohén t
cortical diaphasic plate in the proximal areas #ndne case we observed its fracture. Closer tetite
in the bone marrow channel a network of intraosslgaleveloped solitary trabeculae was noted. Among
the trabeculae, we detected friable fiber tissuwksamall areas of the fat bone marrow as well asrtke
filled branch of the feeding artery. Proximal are&the bone marrow channel are filled with friableer
tissue with numerous tissue cysts. The bone mact@mnel of the deformed butt is occluded with solid
fiber tissue. In the cases with developed end amtd the epiphyseal one, periosteal and intraosseo
regenerates blend due to remarkable resorptioheotortical diaphasic plate. In the greater paihef
bone marrow channel there was friable fiber tissith numerous tissue cysts and ink-filled thin-vedll
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wide sinusoid-like vessels. We also detected ilefibranches of the feeding artery. The lower pért
the bone marrow channel was closed with solid filssue.

The third group (control) included animals with rolgstension of 650-80QH. The observations
lasted 1 month and included 5 cases. According-tayXand histological topograms, all cases presente
a cylindrically shaped stump without developed icattbone end-plate. One case presented deformation
and sponging of the margins of the cortical endeplstump end dilation due to increase of the diame
of the bone marrow channel, the lower part of whigs closed with fiber tissue. Proximally, the bone
marrow channel is closed with intraosseous bonermegte. Only one case showed some quantity of
intraosseous spongy regenerate. Three cases slavidahe areas on the lower edge of the intraasseo
regenerate of immature bone tissue. Spaces betinsggculae are filled with cellular fiber tissuettwi
numerous tissue cysts. The feeding artery threherdarge branches from the bone marrow channel to
the fiber tissue margining. Above the intraossemgenerate along the bone marrow channel, there was
cell-meagre friable fiber tissue with tissue cysismetimes rather big ones. We detected the ilddfil
branches of the feeding artery and areas of irfikigidn into the friable fiber tissue due to vessell
porosity. In two cases, in the middle part of tletical diaphasic plate, the longitudinal vessedrutel
location is distorted due to healing of previousbcurred fractures. The edges of the cortical digjsh
plate are sponged almost all along.

The observations lasted 3 months and involved @sca&ccording to X-ray and histological
topograms all cases presented a cylindrically sthapanp. In other two cases, the diaphasic stump fo
was sharply distorted because of bone regenetaesiéveloped on its periosteal surface and the but
destruction. In one of these cases, there wasctufeaof the cortical diaphasic plate. None of thses
presented a developed cortical bone end-platetrabeculae of the intraosseous bone formationraosi
the end of the bone marrow channel are composdabié tissue of different maturity degree with
irregular margins, restructurings and resorptiontoligh wide openings in the trabeculae layer of the
bone marrow channel of the stump, there came I@dfibranches of the feeding artery. In all
observations, the proximal area of the bone marcbannel contained bone trabeculae and ink-dyed
swelled fat bone marrow with plentiful sinusoid ¢ypessels. The cortical diaphysial plate is spdnge
with signs of intense bone tissue alteration. Dngwip the conclusion of the conducted researchtli@o
impact of muscle tensions on the outcomes of baumagsformation after the amputation at diaphysis, i
should be noted that such incision sharply distbaise homeostasis. Its regeneration in the renginin
bone part implies preserving its normal structure physiology of the tubular bone. Here, it is rsseey
to specify the main parameters characterizing $phlisiological” stump. Normal diaphysis section of
the tubular bone has a cylindrical form, the wallsvhich are laid with cortical compact bony tissue
while the cavity of the bone marrow channel is oded. Therefore, it is very important that after
reparatory regeneration the bone stump retaingptsal structure and form with quick recovery pges
leading to the closure of the bone marrow chanftet the amputation. This closure is necessaryifer
recovery of intraosseous blood circulation, sirsalistortion leads to dystrophy of the bone tisstbis
all enables to consider the typical, rationallynfied bone stump of the diaphysis section of thelémbu
bone as the one having a cylindrical form with preed structure of the cortical diaphysis plate and
evident throughout its length bone marrow chanaehvell as its fast (within 1 month) occlusion be t
margin of the bone-saw with a cortical bone endepldhe specific feature of such bone stump is the
completeness of the intensive reparatory proceddss.retention of the intraosseous pressure at the
amputation is achieved through plastic surgeryet,athis is promoted by fast development of the
cortical bone end-plate on the tissue basis.

In the experimental group, the muscle tension @&4¢H and proper occlusion of the bone
marrow channel created the conditions for the riéolicof the dissected powerful intraosseous vessels
that in the norm provide the adequate blood citauafor the bone. This resulted in normal (witloine
month after the amputation) completion of all repary processes, retention of the stump cylindrical
form and formation of a closing cortical bone etakg The bone marrow channel preserved its normal
structure filled with regular medullar tissues ahd stability of such a stump form retained durihg
whole observation period. In the control experimemhe stump form in most cases differed from the
normal diaphysis.

In the experiments with muscle tension 980-11®Q all cases showed deformation due to
resorption and fractures of the cortical diaphytisnp plate; some cases showed their curvature, the
stump butt being formed by the afunctional regeteeemnd acquiring a conic shape. There was also
disruption of the intraosseous circulation. Thetical diaphysis plate recomposed and underwenigbart
resorption, fractures and deformed during repayategeneration processes. The resorption on the
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periosteal surface of the cortical diaphysis plé&emnation of periosteal regenerates and conic gtum
were conditioned by the muscle tension createdlastip surgery. Besides this tension and connected
with it formation of the periosteal regeneratesyéhwere remarkable disruptions of medullar cirooitg
leading to massive resorption of the cortical digih plate and sharp stump bone deformation. Some
observations showed narrowing and closure of tme oarrow channel of the conic stump end all way
along. In the observations in which the bone marcbannel of the conic stump was not occluded, it
was closed by the bone regenerate with signs dfofzagical alteration, sometimes with inclusions of
great vessels coming from the bone marrow chamtelthe surrounding soft tissues. The development
of conic stump-end always occurs because of rdearpihd atrophy of the sawed off bone, but not its
growth in the distal direction from the cut. Thenbaortical end-plate was not to be detected.

In the experiments with muscle tension 650-8@80 they were not completely attached to the
bone cut thus not completely closing the bone mmarcbhannel of the stump. In all cases, the sharp
distortion of intraosseous circulation caused rdaale resorption of the sawed bone. Due to incoteple
closure of the bone marrow channel, the great iessere not narrowed, their net sharply expanding
over a remarkable part of the opening into the eotive tissue covering the stump butt. Therefdre, i
prevented the development of the complete boneptatd: The bone marrow channel showed expanded
curved branches of the feeding artery and venaussstoming into the soft tissues. The bone marrow
channel at the butt was mainly closed not by bomtyfilbrous tissue with soft tissue inclusions. The
typical feature of the reparatory processes, silyil@ the experiments with muscular tension of 980
1100uH, was their incompleteness. In observations with lincreased and reduced muscular tension as
compared to the experimental group, there were tm@dony structures, which appeared in connection
with continuation of bone formation processes. €hgocesses testified to pathologic alteration twhic
continued alongside with disrupted medullar cirtala The torpid flow of reparatory processes umgb
tissues, followed by resorption of the bone staott @rmation of new immature bone structures, cause
changes in its form and structure, acquisitionraf/pical for diaphysis of tubular bone signs (asygtni
axis deflection of the dissected bone, conic nairigwer bulbous thickening of the stump, shorterofig
the stump in comparison with its post-amputatiomgth, due to resorption of the bone stock at theeda
end, fractures of the cortical diaphysis plate).

The terms of developing a bone cortical end-pliie regenerate quality, intraosseous circulation
and the form of the end-section of the stump amsde factors for the stump functioning. The hegli
type of the sawed butt at an early stage predetesrihe further stump development: either it wal b
optimal and within 1-3 month sit will retain therfio and structure of the bony rest of the end-plate
tightly occluding the bone marrow channel with dagumedullar tissues and intraosseous circulation,
it will trigger pathological changes worsening thecome of the amputation. Thus, the degree ofdens
of the dissected muscles at amputation plasty magstermining role in the outcomes of the fornmatio
processes in the bone stump.

D07 Kndlisions

1. Complete (within the biological abilities of theny tissue) formation of the bone stump is pregid
by the muscle tension at amputation plasty 916-AB2 Such a stump is characterized by quick
completion of reparatory processes and normalizadbintraosseous circulation, development of the
bone end-plate by the end of th#rhonth after the amputation, due to endosteum anthe basis of
muscular closure of the intramedullary cavity. Thst retains its regular structure, being filledhwi
regular intramedullary tissues. The end-plate loaspact bony tissue and is attached to the sawedfend
the fully preserved cortical bone layer. The sturafained such a stable form during all period of
observations.

2. Muscle plasty with muscle tension 980-11(M in most cases leads to disruptions of intraosseou
circulation, developing conic or thickened, dueptiosteal regenerates, stumps with axial altargtio
resorption and fractures of the cortical diaphydste. The formation of a conic butt is caused by
remarkable resorption of the margins of the cortit@physial plate followed by osteogenesis ataikefit
replacement of the resolved bone. Reparatory psesesme not traced.

3. Muscle plasty with muscle tension 650-80B does not allow achieving full closure of the
intramedullary cavity, disrupting medullar circudat and reparatory regeneration with stump fornmatio
sharply different from diaphysis form.

The prospects of further scientific researotan be devoted to the impact of bone plasty onrékelts of stump
shaping.
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BIIJINB BEJIMUYUHU HATSITY M'S31B ITPA
AMITYTAIIMHIN IVIACTULI HA PE3YJIbTATH
POPMOYTBOPEHHS KYKCH KICTKH
leBuyk B. I., BescmepThuii 10. O., bescmeptHa I'. B.,
IleBuyk C. B.

IlocraBneni Ttpm cepii mocmimiB Ha 41 cobami 3
aMITyTalli€l0 B CEpelHili TPeTWHI CTeTHa 1 M'I30BOIO
IUIACTUKOO 3 HaTsroM M's3iB 916-962vkH (nocninxa), 980-
1100 mxH i 650-800 mxH (kontposbhi). TepmiHu
criocrepexents 11 3 micsi. V I cepii 3 Hatsarom m'si3iB 916-
962 mkH Bxxe 10 MicsuHOTO TepMiHy hopMyBanacs KicTKOBa
KOpTHKaJIbHA 3aMHMKaJbHa IUIACTUHKA, HOpMajizyBaiacs
BHYTPIIIHBEOKICTKOBA UPKYIIALs, 30epiranacs MU HAPHIHA
(opMa KyKcH KICTKH, CTPYKTypa KOPTHKAIBHOI IiadizapHOl
IUIACTUHKY 1 BMICTY KiCTKOBOMO3KOBOTO KaHaly. Y Ipyriit
cepii B 173 19 cnocrepeskens copmyBanucst KykcH, popma
SIKAX Pi3KO Bifpi3HsuIack Bia opmu HopmasbHOTO Aiadiza.
V' Tperiii cepii BHACTiJOK HEIOCTATHHOTO HATITY M'SI3iB
BiIOyBaJoCsS  HEMOBHE  3a-KPUTTSA  KiCTKOBOMO3KOBOTO
KaHaly, pi3KO  MOpyIIyBamacs  MIKPOUMPKYJALS 1
perapatuBHa pereHepanisi. JlockoHane GpopMyBaHHS KyKCH
KICTKM 3a0e3IedyeThCs HAaTATOM M'SI3iB IIPH aMITyTamiifHii
mnactuni 916-962mxH. Takilf Kykci mpUTaMaHHI IMIBHIKE
3aBEpIICHHS peMapaTHBHHUX IPOLECiB 1 HOpMasi3amis
BHYTPILIHBOKICTKOBOT LHUPKYISALIl 3 YTBOPSHHSIM BXE JIO
KiHusg | micsiusg micns ammyranii 3aMHKaro4oi KiCTKOBOT
INIACTUHKU. M's30Ba IutacTvka 3 Harsarom M'asiB 980-1100
MKH B 6inbliocTi BUNAAKIB NPU3BOIUTH JIO HOPYIICHb
BHYTPIIIHEOKICTKOBOI IUPKYIAIIT, (dopMyBaHHIO
KOHycomoAibHnx  ab0  IOTOBHIEHHX 32  paxyHOK
TIepiOCTANBPHUX PETeHepaTiB KyKC 31 3MIHOIO IO3XOBXKHBOT
oci, pe3opOuicro i HagIOMaMHM KOPTHKAIBHOI IiadizapHOl
IIacTUHKK. M's30Ba IDIacTka 3 Harsrom M's3iB 650-800
MKH He 103BOJIs€ DOCSITTH TepMETH3MY KiCTKOBOMO3KOBOI
HOPOXXHUHM, BHACIIZOK HYOrO HOPYIIYETHCS BHYTPIIIHBO-
KICTKOBA IIUPKYJISILIS 1 pernapaTiBHa pereHepartis.

Knrouosi cJ10Ba: amIyTanis, penapaTtuBHa
pereHepariisi, M’S30B€ HANpyXECHHsS, BHYTPIIIHHOKICTKOBA
HUPKYIISIIS.

Crarrs Hagivinua 10.11.201%.

BJIUAHUE BEJIMYHUHBI HATSKEHUS MBI ITPU
AMITYTAIIMOHHOM IJIACTUKE HA PE3YJIbTATBI
D®OPMOOBPA30OBAHUSA KYJIbTH KOCTHU
leBuyk B. U., Becemepthblii FO. A., BecemeptHasn I'. B,
IleBuyk C. B.

TocraBnens! Tpu cepuu onbITOB Ha 41 cobake ¢ amiryTanueit
B cperHel Tpetr Oelpa M MBIIIEYHON IUIACTHKON C HATSHKCHHEM
mpiun 916-962mkH (onbirHast), 980-1100mkH 1 650-800mMxH
(xonTponbHbIe). Cpoku Habmonerns 1 u 3 mecsiia. B 1 cepun ¢
HaTshkeHreM Mbim 916-962 MxH yxe kK MecsuyHOMY CPOKY
¢dopmupoBanach  KOCTHas  KOPTMKIbHAs  3aMbIKaTEeIbHAs
IUIACTUHKA, HOPMAJM30Balach BHYTPUKOCTHAS — LMPKYJILIMA,
COXpaHsIach IIUIMHApUYEcKas (opMa KyJIbTH KOCTH, CTPYKTypa
KOPTHKAIBHON auadu3apHOM IUIACTHHKA W COJEPKUMOTO
KOCTHOMO3roBoro kanaima. Bo Bropoit cepmum B 17 m3 19
HaOMoIeHIT chOPMHUPOBATNCH KYIBTH, (hOpMa KOTOPBIX PE3KO
orMyanack ot (opMbl HOpManbHOTO uadusa. B Tperbeii cepun
BCJICZICTBUE HEAOCTATOYHOTO HATSDKEHUS MBI [IPOMCXOHIIO
HEIOJIHOE 3aKPhITHE KOCTHOMO3IOBOTO KaHaJIa, Pe3KO HapyIalach
MUKPOLMPKYJISILMSA U penapaTuBHas pereHeparys. CoBepiieHHOe
(dopMupoBaHHE KyJIBTH KOCTH OOECIeUMBacTCsl HATSDKEHHEM
MBI TpH amiyTaruoHHON mmiactuke 916-962 mxH. Takoit
KyJbTE IPUCYIIH OBICTPOE 3aBEPIICHNE PEIApaTHBHBIX IIPOIIECCOB
1 HOpMaJIM3aIMsl BHYTPHKOCTHOH IMPKYJMIMH C 00pa3oBaHHEM
y’Ke K KOHIy IMecsia nocie amiyTanny 3aMbIKaTelIbHOM KOCTHOM
IUTACTUHKH 33 CYET 3HJOCTA, HA OCHOBE MBIILIEYHOTO TIEPEKPBITHS
KOCTHOMO3IOBOTO KaHaJia. MBbIIIeYHas IUIACTHKA ¢ HATSDKCHHEM
mbi 980-1100 mkH B GoMbLIMHCTBE CiydacB MPHBOAUT K
HapyIICHWSIM BHYTPUKOCTHOM MUPKYISIIUH, (HOPMUPOBAHHUIO
KOHYCOBHAHBIX WM YTONIIEHHBIX 33 CYET HepHOCTaIbHBIX
pEreHepaToB  KydabT€H C W3MCHEHHMEM IIPOAONBHOM  OCH,
pesopOrmeli W HaaIoMaMHM  KOPTHKAJIbHOW  JwadusapHOit
IUIACTHHKY. MBIIIIeuHas IIacTHKa ¢ HaTshkenuneM MbIr 650-800
MKH He no3BOJIIET NOCTUIHYTh TI€pMETH3Ma KOCTHOMO3TOBOM
MOJIOCTH, ~ BCICACTBHE YEr0  HApyIIaeTcss  BHYTPUKOCTHAs
LIMPKYJISILMS M PerapaTHBHAS pereHeparus.

KitroueBble cj10Ba: amIryTauys, perapaTuBHas pereHeparys,
MBIIIEYHOE HANPSDKEHNE, BHYTPUKOCTHAS IIUPKYJISIHS.

Penensent I'ynac I.B.
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