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ABSTRACT

Objective: subcutaneous rupture of the distal biceps tendon is the most common tendon injury of the elbow. Recently with the best understanding
of the anatomy and the advent of new fixations many surgeons took up the use of single incision surgery, as an alternative to replace the tendon.
Materials and methods: 40 male patients (average age 45,2) operated from 2006 to 2016. Results: only 3 cases had post-surgery complications: 1. a
transient neurapraxia of the posterior interosseous nerve, 2. a radio-ulnar synostosis with stiffness in pronation and supination, and 3. a stiffness of the
elbow in extension of approximately 5° degrees. Conclusions: the reinsertion of the distal biceps tendon with bone tunnel in anatomical site is a safe,
reproducible technique that offers excellent clinical results. Patients achieve a complete recovery of the elbow range of motion, strength and endurance,

with minimal risk of complications
Key words: tendon rupture, biceps brachii, elbow injury

For citation: Santucci A., Stancati A., Giannetti S., Pagano E. Distal brachii biceps tendon repair with bone tunnel. Sportivnaya meditsina: nauka
i praktika (Sports medicine: research and practice). 2018;8(4):65-70. Russian. DOI: 10.17238/ISSN2223-2524.2018.4.65.

1.1 Introduction

Subcutaneous rupture of the distal biceps tendon is a rare
lesion (1.24 per 100,000) but is the most common tendon
injury of the elbow. It affects mainly the dominant side, men,
athletes and manual workers between 40 and 60 years old
[1, 2]. The failure mechanism is generally represented by a
violent contraction against resistance with elbow in flexion or
in response to an abrupt extension [3]. Predisposing factors
are chronic tendinopathy and tendon impingement at radial
tuberosity during pronosupination. The complete ruptures
present with a painful feeling of crack or snap», followed by
bruising and deformity proximal to the cubital crease for
the retraction of muscle belly, with functional limitation in
flexion and supination with elbow flexion. The lesion occurs
in almost all cases at insertion on radial tuberosity [4].

The tendon appears frayed, bruised and retracted in
its synovial sheath. The lacertus fibrosus may be intact or
make a partial or total lesion: in this case the retraction of
the muscle belly is greater. Anatomically and pathologically
tendon often presents degenerated. The treatment for a
satisfactory functional recovery and for the recovery of flexor
strength and especially the supination strength is the surgical
reinsertion at the radial tuberosity.It can be performed using
a single or double access.

Initially it used the technique with anterior single access
but given the high percentage of lesions of the posterior
interosseous nerve, it was temporarily replaced by technique
with dual access, anterior and postero-lateral, which allows
easier arrive to the radial tuberosity, keeping more protected
the posterior interosseous nerve [5]. But even with this
technique are frequent complications such as radio-ulnar
synostosis and heterotopic calcification. But in recent years
with the best understanding of the anatomy and the advent of
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new fixations many authors took up the use of single incision,
which is a valid alternative to replace thetendon [6-10].

1.2 Materials and methods

Diagnosis. Diagnosis is based on clinical findings
and history. Patients are men of half age that relate sharp
contraction or exertion with elbow flexion. Clinically at
palpation there is a defect ofthe tendon in the cubital crease
with retraction of the muscle belly. The patient shows strength
reduction and pain at forearm supination against resistance
(Yergason test) Magnetic resonance imaging (MRI) is the test
of choice to confirm the diagnosis and should be performed
with the patient in FABS position (elbow flexion, shoulder
abducted and supinated forearm) which is used to stretch
the tendon and to show more detail at insertion, making it
easier diagnosis between partial and total lesions [11] (pic. 1).
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Pic. 1. Rupture of the tendon
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Alternatively, ultrasound allows a dynamic study of the
tendon and also compared.

Surgical technique. The patient, after brachial plexus
block (if not contraindicated) is placed in the supineposition
with the upper limb abducted on a table and proximal
pneumoischemia transient. It performed a distal anterior
approach to the elbow crease and slightly lateral, 4-5 cm.

Blunt subcutaneous dissection is performed and
proceed by isolating muscle-cutaneousnerve, superficial
and deep branches of radial nerve and brachial artery
branches (radialrecurrent). By blunt it is located the sheath
and it is recovered the tendon that oftencontent in its
sheath and proximally retracted. The tendon is basted with
doublecontinuous Krakow suture for 3-4 cm with high-
strength wires (Ethibond 2). Exposing the bicipital tuberosity
in maximum forearm supination is practiced a bone tunnel
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over 1 cm x 3-4 mm at the disinsertion area with marginal 3
holes on the major axis and 1 distal hole ofthe bone tunnel.
The tendon is located in the bone tunnel after passing the 4
wires inmarginal 3 holes (2 wires in central hole) and then
anchored with these wires at thecorrect stretch in elbow
flexion and supination forced. Now it test for strength and
properstretch of the tendon by extending the elbow (pic. 2).
At the end of the surgery it immobilizes theelbow in flexion
with an elastic bandage functional or articulated splint for
about 3 weeks.

Rehabilitation. 'The patient starts passive and active
assisted motion at 1 week after surgery and at 2 weeks with
weights of less than 2 kg. At 6 weeks may start a gradual muscle
enhancement; manual work with full use and maximal effort
of the elbow are garanted at about 15-20 weeks after surgery,
depending on the case.

¥

Fig. 2. Basted tendon with Krakow suture and reinsertion

Fig. 3. Clinic case after surgery
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1.3 Results and discussion seem to improve the healing of the tendon) and get the
We treated with this technique from 2006 to 2016 40 big advantage of housing the tendon in a bone trench. In
patients (men, average age 45,2). One patient had a transient literature were performed biomechanical tests to compare
neurapraxia of the posterior interosseous nerve, one patient the strength of the various fixation methods,bone tunnel
had a radio-ulnar synostosis with stiffness in pronation and showed an average of 310 N, whereas the average strength
supination that required surgical removal of the ossification in physiologicalconditions is between 200 and 225 N.
and another patient had a stiffness of the elbow in extension We obtained satisfactory results with this technique and
of approximately 5 ° degrees. All other patients showed comparable to those in the literature [12-19].
motion and strength comparable to the contralateral Elbow 1.4 Conclusions
(pic. 3). The reinsertion of the distal biceps tendon with bone
We perform the technique with single anterior access tunnel in anatomical site is a safe,reproducible technique
with bone tunnel in anatomical site in acute and inveterate that offers excellent clinical results. Patients achieve a
cases. This type of surgery allows the mobilization of the complete recovery of the elbow range of motion, strength
patient in a short time (it is seen that early mobility would and endurance, with minimal risk of complications.

Onepauml No BOCCTAHOBJIEHUIO AUCTANIbHOIO CyXOXUnuna
.qurnaBoil MbIWLUbI Nyie4a € NOMOLbH KOCTHOIO TOHHeNA

A. Canmyuuu, A. Cmanxamu, C. [rxcanemmu, 3. []. Ilazano

Knunuka «Bunna Cmioapm», 2. Pum, Mmanusa

PE3IOME

BBepeHNe: IOKOXHBII PaspbIB AUCTA/TBHOIO CYXOXKIINUs OMIfeIIca AB/IAETCSA PaCIpPOCTPAHEHHBIM CYXOXKIIbHBIM IIOBPEXIEHNEM IIPU TPaBMe
nokTaA. Omnepaiyst 0 KOPPeKUMN NaHHOTO COCTOSHM MOXKET ObITh BBIIIOJIHEHA C MCIO/Ib30BaHNMEM OFHOTO MM ABYX HOCTYIOB. [lepBoHadyanbHO
MCII0/Ib30BaIach TeXHNKA C OfHMM IepPefHNM HOCTYIIOM, HO OHa COIIPOBOX/AETCA GOMBIINMM YMC/IOM HOTEHIVAIbHBIX OCIOXHEHUIT, KOTOpbIe B II0-
CcreiHee BpeMs yAaeTcs n3bexxatb, 6arofaps nydireMy OHMMAHNIO aHATOMWH U TOSIB/IEHNIO HOBBIX (MKCaTOPOB. JlaHHAs OIlepalus sB/IAETCS pe-
a/IbHOJI aTbTePHATHBOI IepecafKu CyXoxxuwms. Ilenp uccnemoBaHus: oLeHNTb 3 (PeKTUBHOCTD IPOBEfEHIsI «<METOAMUKY efUHCTBEHHOTO paspesa»
IIPU XUPYPTUYECKOl KOPPEKIMU CYXOXWINA 61iierica. MaTepyuanbl M METOABI: BBIIIOTHEHA OPUTMHATIbHAA XMPYprUdecKasd onepanus 40 My>XdrHaM
(cpemumit Bospact 45,2 net) B nepuogp ¢ 2006 go 2016 rr. Pe3ympTaThl: OCTOXHEHNA HOC/Ie IPOBENEHNA ONepalliyl BOSHUKIN JIVIIb B 3 CIydasax:
1. BpeMeHHas HeJpOoIIpaKCcuA 3aJJHETO MEKKOCTHOTO HepBa IpeAIieybs, 2. Pafino-yIbHAPHbINM CHHOCTO3 C PUTUHOCTBIO B IIPOHAILUN ¥ CYIHALNN,
3. PUTMEHOCTD B pasribaHuy TOKTs. BBIBOBI: puKCcALMY [UCTATBHOTO CYXOXKIINS ABYI/IABOJL MBIIIIIBI II/IeYa B KOCTHOM TYHHe/Ie B aHATOMUYECKOM
Mmecre sBisiercs 3¢ dexTIBHOI, 6€30I1acHOI U BOCIPON3BOAUMOI METOAMKOIL, TI03BOJISIONIEN JOCTUYb [IOTTHOTO BOCCTAHOB/IEHNSI 00'beMa [IBVDKEHMUI
B JIOKTEBOM CYCTaBe, MBIII€YHOJ CUJ/IbI ¥ BBIHOCTMBOCTY C MMHMMA/ILHBIM PUCKOM OC/IOXKHEHMIL.

Knrouesvie cnoea: paspblB CyXOXXWINA, [BYTIaBas MbIIIIA TI/Ieya, TPABMa JTOKTEBOTO CyCTaBa

s muruposamma: Cantyqun A., Crankatu A., [xarertu C., ITarano E. Onepanys Mo BOCCTaHOB/IEHUIO AVICTaTbHOTO CYXOKW/IVA JBYITIaBOM
MBIIIIBI I/IeYa C IOMOIbI0 KOCTHOTO TOHHeNs // CriopTuBHas MeIMIMHA: HaykKa u npakruka. 2018. T.8, Ne4. C. 65-70. DOI: 10.17238/ISSN2223-
2524.2018.4.65.

1.1 BBenenue XKJIAI0TCA 60/Ie3HEHHBIM OIYIeHMeM TpecKa VIN «IIe/TYKa»

[TonkoyXHBIiT paspbIB AUCTATBHOTO CYXOXXMINA 6uiiernica C TIOCNENYIOMUM IIOABIEHMEM KPOBOIIOATEKOB M Aedop-
BCTpedaeTcs penko (1,24 Ha 100000), Ho siB/sieTcs Hanbomee Maluy NPOKCUMAaJIbHEE JIOKTEBONM CKIAaJKM, CBA3AHHOM C
PaclpOCTpPaHEHHBIM CYXOXKWIBHBIM TOBPEXIEHMEM IIpU peTpakuyell MbILIEYHOrO OpIoNKa, ¢ (YHKIVMOHAIbHBIM
TpaBMe NOKTs. JJoMyHupylomas pyka B Oo/blleil cTeleHn orpaHMYeHVeM B CTMOAHNY U CYIMHALUY PYKU B TOKTEBOM
HOJBEpXKeHA PaspbIBY Yy MYXUMH aTI€TOB U PabOTHUKOB cycrase. IIpakTnyecku BO BcexX CITy4yasxX paspblB IPOMCXO-
¢dusuueckoro Tpyna or 40 mo 60 et [1, 2]. Mexanusm mo- INUT B MeCTe NPUKPeIIeHVsI MBIIIIIBI K OYTPUCTOCTH JTyde-
BPEeXIEHNs, KaK IIPaBUJIO, 3aK/II0YAETCS B HACU/IbCTBEHHOM BOIL KOCTH [4].
pasrube JIOKTsI, HAXOASIIETOCS B IOIOKEHUY CTOAHST, WV B cBoeM CMHOBMANBbHOM BHIarajauile CyXOXXWUaue M3HO-
HpY OBICTPOM CTUOAHUY PYKY BO BpeMs IeATeNbHOCTH, CBA- IIEHHO, TOPa)XeHO ¥ COKpalleHo. MblmeyHas dacuys Mo-
3aHHOII ¢ pasrubanuem oKt [3]. [IpoBorupyoummu dak- XeT ObITh He 3aTPOHYTa, MO0 YACTUYHO MIN IIOTHOCTBHIO
TOpaMI ABIAIOTCA XPOHNYECKOE BOCIATIEHNE CYXOXKIUINA U HOBpeX/[eHa: B 9TOM C/Ty4ae peTpaKILyis MbILIIEYHOTO OPIOLI-
VIMIIVHDXMEHT CYXOXIINA Ha 6YTPUCTOCTI TyIeBOI KOCTU Ka 6oree BbIpaKeHHas. AHATOMUYECKM ¥ IAaTONOTMYECKNU
BO BpeMdA IPOHOCYnMHauyu. IlomHble pasppIBbI CONMPOBO- YacTO BBIAB/IAETCA JEeTeHepalysa CyXOoXumus. [Ind momyde-
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HMsI YOB/IETBOPUTEIBHOTO (QYHKIMOHAIBHOTO pe3y/bTaTa
Y BOCCTAHOBJIEHMSI CMJIBI CTYOaHNA M OCOOEHHO CUIIBI CYIIN-
Haluy TpebyeTcs Xupyprudeckas Gpukcauys CyXOXWIns K
OyTPUCTOCTH TyYeBOI KOCTH.

Omnepannst MOXeT OBITH BBIIIO/HEHA C MCIOIb30BAHU-
€M OJHOTO WIM JIByX JBOCTyHoB. IlepBoHayasnbHO MCIIOND-
30BaJIaCh TEXHMKA C OFHMM IEePeJHUM JOCTYIIOM, HO M3-32
BBICOKOTO ITIPOLIEHTA MOBPEXEHUA 3aJHETO MEXKOCTHOTO
HepBa IpefIUieybs, OH ObUI BpeMEHHO 3aMeHeH TeXHUKO
C IBONHBIM JOCTYIIOM, IlepefHNM ¥ 3afiHe-TaTepalbHbIM,
KOTOPBII MO3BOMIACT Jerde JoOpaThcs 0 6YTPUCTOCTH Y-
4eBOil KOCTH, OCTaB/IAA B OOJIbIIEl COXPAaHHOCTY 3afiHUIA
MeXKOCTHBIT HepB [5]. Ho maxke ¢ 9TOif TEXHMKOI 4acTo
BCTPEYAlOTCA TaKMe OCNIOKHEHNA, KaK Pamyo-yIbHAPHBIN
CMHOCTO3 M reTepoTonmnyeckas Kanbiudukanus. Ho B mo-
ciemHee BpeMs O/arofaps aydileMy IOHMMAaHI0 aHATOMMUA
U TOSIBJIEHNIO HOBBIX (PMKCATOPOB MHOTUE aBTOPbI OBJIafie-
JIM METOJVIKON €IMHCTBEHHOIO paspesa, KOTOPHIN AB/IAETCA
peabHON a/IbTepHATUBOM HepecagKy Cyxoxmm [6-10].

1.2 MaTtepuanbl ¥ METORbI

HuarHocTtuka. [Jnaraos oCHOBBIBAeTCsS Ha KIMHUYECKUX
IaHHBIX U ucTopuy 60mesun. [lanmeHTaMu SABIAIOTCI MYX-
unHbI 50 JIeT, y KOTOPBIX Pe3Koe COKpallleHe WK pasruba-
HIe PYKU OCYIIeCTBJIAETCS BO BpeMs [eATeTbHOCTH, CBS-
3aHHOI co crubaHyeM NOKTA. Knuuudeckn npu nampnanum
omnpegernsieTcs: AeeKT CYXOKWINS B JIOKTEBOM CKIafiKe C
peTpaxiyeli MbIIIeYHOro Oprolika. Y maiyeHTa HabmopaeT-
cst ociabeHne CUIbl U 6O/ IPY CYIMHALNY MIPEAIIIedbst
npu mpoTuBopeiictBuu (nmpoba Epracona). MarauutHo-pe-
3onaHcHas tomorpadust (MPT) sBrsteTcst MetooM BeIGopa
I/ TIOATBEP)KIEHNA [UArH03a; ee C/lefyeT IPOBOAUTD C Ta-
umentoM B nonokennn FABS (mpu crubanum B 1OKTEBOM
CycTaBe, OTBEJIeHUM II/Ieda U CYNIMHALUY NIPeAIlIedbs), 9TO
UCTIONb3YeTCA C LelbI0 PacTAHYTb CYXOXKWINE M NOKa3aTh
6onee MOEPOOHO MECTO €ro MPUMKPEIUIeHMs, ITO O6er-
YaeT AMArHOCTMKY YAaCTMYHOTO M IIOTHOTO paspbiBa [11]
(puc. 1). B xayecTBe aJbTePHATUBBI MOXKHO IPUMEHATD Me-
Tof, Y3V muarHOCTMKM [/ HpOBefeHUs JUHAMIYECKOTrOo
VICCIIElOBAHNUA CYXOXIWINS, a TaKKe /I CPaBHUTETbHBIX
VICCIIETOBAHMIL.

Xupypeuueckas mexuuka. Ilocme 670Kafpl II€YeBOTO
cIvteTeHMs (ecM He IPOTUBOIMIOKA3aHO) TAIVIEHT pacIosa-
raeTcs Ha ONlepallIOHHOM CTOJIe B ITOJIOXKEHUM JIeXKa Ha CIIU-
He C OTBEJIeHHOJ BepXHel!l KOHEYHOCTDIO, IPOKCUMAIbHO
BpEMEHHO HaK/Iaf{bIBaeTcs XKIyT (proximal pneumoischemia
transient). BpImomHAeTCs NepemHMII AMCTANbHBIA JOCTYII
YYTb JIaTepa/ibHee TOKTEBO CKIaJKM Ha 4-5 CM.

[TonKo)KHBIe TKaHM PAaCCeKATCSA TYIIBIM CIIOCOOOM C
MIOC/IEYIOIM BBbIJe/IEHMIeM MBIIIEYHO-KO)KHOTO HepBa
HpeAIUIeybst, TIOBEPXHOCTHBIX U IMTyOOKNX BETBEIl Ty4eBO-
ro HepBa M BeTBell IJIe4eBOJl apTepyun (Bo3BpaTHas jIyde-
Bast aprepust). TymbiM croco6om BbimensieTcs: ¢acuuaib-
HOe BJIaTajIMIlLe U U3B/IeKAeTCA CYXOXKMUIMe, KOTOpoe YacTo
pacronaraeTcs IpOKCMMaIbHO B CBOEM BJIArajniie 1 B CO-
cTossHuM peTpakuuu. CyxoxXmuiue MpOIIMBAETCs [BOIHBIM
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Puc. 1. Pa3pbiB cyxoxunus

HenpephIBHBIM IIBOM KpaxoBa Ha 3-4 CM C TIOMOIIBIO BbI-
COKOIPOYHBIX MPOBONOK (ItnboHp 2). ITocre obHaKeHUs
OYTpUCTOCTH Ty4eBOI KOCTU B IOTIOXXEHUM MaKCUMa/IbHOI
CYNVMHALMU IpefIUledbss GOpMUPYETCS KOCTHBI TOHHENDb
OauHOM 6o7mee 1 ¢M M TOMIIMHON 3-4 MM B MeCTe OTpPbIBA
CYXOXWINA OT MeCTa IPUKPEIJIEHNA C 3 KpaeBbIMU OTBEp-
CTMAMM Ha ITTABHOI OCK VM OTHUM JIUCTAIbHBIM OTBEPCTHUEM.
Cyxoxunue NOrpy»kaeTcs B KOCTHbIN TYHHeNb IOCTIE TIPo-
TATUBaHNA 4 IPOBOJIOK Yepe3 3 KpaeBbIX 0TBepcTuA (2 mpo-
BOJIOKY B LIEHTPaJIbHOM OTBEPCTUM), & 3aTeM (PUKCUPYyeTCs
STUMY IPOBOTIOKAMM B IIPABMIbHOM HATsDKEHUU ITpU cruba-
HIY B JIOKTEBOM CYCTaBe U BbIHY>KJ,€HHOI cynmHauyu. Tect
Ha CWJTY ¥ HY>KHO€ HaTs KEHMe CyXOXKVMINA OCYIeCTB/IAETCA
¢ oMot pasrnbanns nokTs (puc. 2). B koHIle onepanyn
OCYIIeCTBIACTCA MIMMOOWIM3ALVISA IOKTEBOTO CYCTaBa B IT0-
JIOXeHNY CTUOaHNsA C HOMOIIBIO QPYHKIIMOHATBHOTO 3acTH-
4ecKOro GaHMaXKa M/IM JIOHTeThbI Ha 3 HefjeN.

Peabunumayus. IlauyedT HauMHAET BBHIIOMHATH IIac-
CVBHBIE U aKTUBHbIE IBIDKeHNA (C IIOJCTPAaXOBKoIT) yepes 1
HeJIeITIo TI0CTIe OTIepaLI U Yepe3 2 HEfle/N C TPY30M MeHee 2
KI. Yepes 6 Heflellb MO>KHO HauMHATb ITOCTENIEHHOE YBeuye-
HIIe MBIIIEYHOI HarPY3KM; PYYHOI TPYH C HOMHBIM MCIIONb-
30BaHMEM VM MAKCHMAJIbHBIM YCUIMEM B JIOKTEBOM CyCTaBe
rapaHTUPYIOTCA IpUMEPHO 4epes 15-20 Hepens moce ome-
pauum, B 3aBUCUMMOCTH OT Cydas.

1.3 Pe3ynpTaThl M X 00CYyKIeHIE

Ms1 nmponmeuwmn 40 DanMeHTOB (MYXXYMHBI, CPeNHWIA
BO3pacT 45,2) ¢ IIOMOIIbIO 3TOI XUPYPIUYECKON TeXHUKU
¢ 2006 mo 2016 rr. Y opHOro maiueHTa ObUIa BpEMEHHAs
HEMPOIPAKCHA 3a[JHETO MEXKOCTHOTO HepBa IIPENIieybs,
Yy OJZHOrO MaleHTa ObUI pajyo-yIbHAPHBI CHHOCTO3 C
PUTHHOCTBIO B MIPOHALMY U CYNMHALUY, YTO HOTpebOBa-
JI0 XMPYPIMYeCKOll pemapauny Koctu (yganeHue occudu-
KaTOB), U Yy ellje OJHOTO Mal[yieHTa Obl/Ta OTMeYeHa PUTKA-
HOCTb B pasTHOaHNUM JIOKTs IPUOIU3UTEIBHO 5 TpafycoB. Y
BCEX OCTa/IbHbIX MTAL[MEHTOB 00beM IBVDKEHUIT 11 MbIIIeYHas
CM/la OIepUPOBAHHOI KOHEYHOCTH ObUIa CPaBHMMA C KOH-
TpajnaTepanbHoii (puc. 3).
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Puc. 2. Cyxoxunue, npowwmntoe weom Kpakosa, v ero cmkcaumns

Puc. 3. KnuHuyeckuii ucxod nocre onepawmu

Mpl BBHINO/IHAEM ONEPALNIO C OTHMM IIEPENHUM HOCTY-
IIOM C KOCTHBIM TYHHEJIEM B aHATOMMYECKOM MeCTe IIpK
OCTPBIX M 3aIyLIEHHBIX CAydYasx. DTOT TUII ONepaluy Io-
3BOJIsIeT MOOWMIM30BaTh TALMEHTa 3a KOPOTKMUII IIepPUOf
BpeMeHM (MOXKHO IO/IaraTh, YTO paHHsAA MOOMIM3anms
YCKOpSIET 3QKMBJIEHIE CYXOXIINS) ¥ HOAYYUTh GOMbIIOe
MPEUMYIIECTBO B PACHONOXEHUM CYXOXXMIMA B KOCTHOM
KaHaze. B mTepaType ommcaHbl 61OMeXaHNYeCKUe TeCThl,
MO3BOJIAIONIVE CPABHUTD MBIIIEYHYIO CHTY IIPU Pa3/IMIHbIX
MeTofax $UKcaluuy; KOCTHBI TYHHeb [TOKasan B CpeHeM
310 H, B To BpeMs Kak CpelHss MblllledHas cuia B pusmo-
JIOTMYeCKUX yCIoBus Konebnercs ot 200 go 225 H. MsI no-
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Jy9MIM YAOB/IETBOPUTENbHbIE Pe3Y/IbTATHI, MCIIOMb3YS Ty
TEXHUKY, KOTOpbIE COIIOCTABYMBI C TAaKOBBIMM, OIMCAHHbI-
Mu B muteparype [12-19].

1.4 BeiBojbBI

Quxcauuy AUCTAIBHOTO CYXOXXUIMSA ABYIIABOJ MBIII-
Ibl I7Ieda B KOCTHOM TYHHele B aHATOMUYECKOM MecTe
ABJIAETCS ©e30I1aCHOI, BOCIPOMU3BOAVIMOI METOAMUKOI, KO-
TOpas obecreunBaeT OT/IMYHbIE K/IMHNYECKIIE PE3Y/IbTAThI.
ITanmeHThl JOCTUTAIT IIOJHOIO BOCCTAHOBIEHMS OObema
IBVOKEHMI B JIOKTEBOM CYCTaBe, MBIIIEYHON CUJIBI U BBIHOC-
JIMBOCTY C MUHUMA/IbHBIM PUCKOM OC/TOKHEHUI.
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