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INVESTIGETION OF SKELETAL STRUKTURES OF THE SHOULDER JOINT OF
BIRDS BY COMPUTED TOMOGRAPHE
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The results of research of the biomorphological features of the internal structure of the shoulder joint of some
representatives of the class of Aves belonging to different orders by computed tomography, are given in the article.
Among them are: order Phoenicopteriformes (the pink phlamingo — Phoeniconais roseus), order Anseriformes (the
mute swan — Cygnus olor, the domestic goose — Anser anser var. domestica), order Falconiformes (the white-tailed
eagle — Hallaetes albicilla eagle, the lesser spotted eagle — Aquila pomarina, the common kestrel — Falco
tinnunculus), order Galliformes (the common quail — Coturnix coturnix, the domestic fowl — Gallus gallus var.
domestica, the domestic turkey — Meleagris gallopavo var. domestica, the helmeted guineafowl — Numida meleagris),
order Passeriformes (the common raven — Corvus corax, the short-toed treecreeper — Certhia brachydactyla).
Material for research was obtained from the scientific collections of the Anatomy Department of the University of
Wroclaw and the Department of Anatomy, Histology and Pathomorphology of Animals named after acad. V.G.
Kasyanenko of National University of Life and Environmental Sciences of Ukraine. Selected material for research was
presented in the amount of 3 representatives of each species.

The bird's shoulder joint is a multifaceted joint that is formed by several bones, namely, shoulder bone
(humerus), coracoid, collarbone (clavicle) and shoulder blade (scapula).

Computed tomography imaging had confirmed that a compact substance, in particular, the tubular skeletal
structures of the shoulder joint, had a generally uniform thickness on all sides throughout the perimeter of those
structures. However, it should be noted that the features of the internal structure of the skeletal elements of the
shoulder joint require studying of more extensive details on significant amount of comparative anatomical material by
using both computed tomography and magnetic resonance investigations.

Summarizing the above, it should be noted that the conducted computed tomography investigations had
established that: Bone structures of the shoulder joint consist of bone rings of the myomere shape, which can be
called circular osteomers; the osteomer curves of different bone structures of the shoulder joint of the studied species
of birds are of different shapes and bend at different angles that are never sharp; In our opinion, osteomers are
divided into solid and soft, that alternating between each other; In some birds, the trabeculae in the shoulder bone
have a peculiar, oblique relatively to the longitudinal axis of the bone, orientation that in its shape resembles the
orientation of the muscle fibers in the biparous muscles; The location of these trabeculae forms a "fir-like"
construction, the apex of which can have both proximal and distal directions; Coracoids of birds are characterized
mainly by longitudinally located trabeculae, although in some cases there are also single transverse trabeculae — the
so-called trabecular beams.
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KOMITIOTEPHO-TOMOIPA®IYHI AOCHIAXEHHA CKENNETHUX CTPYKTYP
MJIEYOBOI'O CYI'NIOBA IMNTAXIB
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Y cmammi HaeedeHi pe3ynbmamu KOMIMTlomepHo-momozpagiyHux 0ocrnioxeHb bioMopghonoaidHux
ocobnusocmeli HympilHLOI 6ydosu 1e408020 cyarnoba desikux npedcmaesHuKie Knacy nmaxie, ki Hanexams 00
pi3HUX pAdie, a came: Pad ®namiHeonodibHi Ordo Phoenicopteriformes (poxesuli ghriamiHo2o Phoeniconais roseus),
Pad Nycenodibri Ordo Anseriformes (fle6iob-wunyHn Cygnus olor, ceilickka eycka Anser anser var. domestica), Pad
Cokonono0ibri Ordo Falconiformes (opnaH 6inoxeocmuli Hallaeetus albicilla, manud nidopnuk Aquila pomarina,
bopusimep Falco tinnunculus), Ps0 KyponodibHi Ordo Galliformes (nepeninka Coturnix coturnix, ceilicbka Kypka
Gallus gallus var. domestika, csiticbkuli iHOuk Meleagris gallopavo var. domestica, uecapka Numida meleagris), Psd
lopobuenodibHi Ordo Passeriformes (kpyk Corvus corax, niokopuwHuk kopomkonanutli Certhia brachydactyla).

Knrouoei cnoea: biomopghonoeisi, nneyosuti cyanob, nmaxu, KoMn'romepHa momozpacdhisi, ocmeomepu.

Bctyn MaKpOCKOMiyHOT OyAoBM KiCTOK MNEYOBOro MOSCY,

Cnig 3a3HaunTK, WO NoYaToK MOPdOMNOriYHOro BukOHaHun M. ®ropbpiHrepom [1], npogosxye
BMBYEHHS CKemneTa Cy4YacHux nraxis OyB noknageHuni 3anuwatncs 40 TENEPILWHbOro 4acy OCHOBOW Ansd
yHaameHTanbHuMu pobotamn M. ®ropbpiHrepa, X. hOpMyBaHHS 3aranbHUX i KOHKPETHUX YSBNEHb MNpo
lapoBa i E. CeneHkn [1; 2; 3]. Posrnsgatoun sk Moro aHaTomilo y npeacTaBHUKIB OKpemMux psagis
KiHUeBY  MeTy  CBOiX  JOCrigXeHb  po3pobKy 30KpeMa i knacy ntaxis 3aranom [4].
300/10MYHOI CUCTEMATUKKM, Li aBTOPU akuUeHTyBanm
yBary Ha MOPIBHAMbHO-aHATOMIYHMX OCOBNMBOCTAX Martepian i MeToamn gocnigxeHb
enemMeHTiB CKeneTa y OKpeMux NpeacTaBHUKIB BCiX Komn’toTepHo-ToMorpadpiyHi OOCNiAXEHHA
psgis knacy nraxis. [JoknagHuin onuc Tonorpadii i NpoBOAUNNCHHA Ha 6asi Bpounascbkoro
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npupogHuyoro yHisepcuteTy (Bpounas, lMNonbwa), ki
Jann Ham moxnuBicte ctBoputn  3-D  mogeni
B3aE€MOpO3TaLlyBaHHSA CKeneTHNX CTPYKTYp
nnevyoBoro cyrnoba Ta BCTAaHOBWUTW paHille HeBiAoOMi
ocobnueocTi ix Oygosun. Martepianom Ans Hawwmx
pocnigkeHb Oynu KiCTKM siKi yTBOPHOIOTb NEYOBUIA
cyrmob6 nTaxi, a came: nonaTka, nnevyosBa KiCTKa,
Kopakoif Ta Knouuusa. Aki Hanexanu nraxam 3 pisHux
psgis, a came: poxeswun chnaminro (Phoenicopterus
roseus), nebigb-wnnyH (Cygnus olor), ceiicbka rycka
(Anser anser var. domestica), opnaH 6inoxsicT
(Hallaeetus albicilla), wmanun nigopnuk  (Aquila
pomarina), 6opusitep (Falco tinnunculus), nepeninka
(Coturnix coturnix), cBinceka kypka (Gallus gallus var.
domestika), csiicbkuin iHank (Meleagris gallopavo var.
domestica), uecapka (Numida meleagris), Kpyk
(Corvus corax), nigkopuwHuk kopotkonanuin (Certhia
brachydactyla). Matepian pana pocnigxeHb 0OyB

OTpUMaHuin 3 HaykoBux cpoHAaiB kadpegpu anaTomii
NPUPOAHMYOrO  YHiBEepcuTeTy Ta

Bpounascbkoro

Puc.1. Komn'ioTepHa TOMOrpadis

Ta ii ocTeomMepu; 5 — rpyaHa Kictka.

Cnig 3a3HauMTn, WO Ui OCTOMEPU MaloTb
BUMMHWU. BurnHn octeomepiB y pi3HUX KiCTKOBUX
CTPYKTYpax nne4vosoro cyrrnoba JocnigKeHux BuAiB
nTaxiB MawTb pi3Hy opmy i BUrMHalTbcA nig
pisHMMK, ane He rocTpyummn KyTamu. [lpoBefeHi
OOCMiIKEHHA [al0Tb HaM 3MOry MpuUnycTuTW, Lo
OoCTEOMEpPV MOAINATbCA Ha TBepAi i MaKi i
yeprylotbCs Mk cobow. Hawe npunylieHHs
I'PYHTYETbCA Ha TOMYy, LIO Mif 4Yac MPOXOMAXKEHHS
PEHTIEHIBCbKMX MPOMEHIB KOMM IOTEPHOr0 ToMorpada
OfHi OCTEOMEPM 3anuLIATLCA BUAUMUMM, a iHLUI Hi.
OpHak, Ui nuTaHHa noTpebytoTb BGinbw nornubneHunx

AK  KOMM'lOTEpHO-TOMOrpadiyHnx, Tak i  MiKpo-
MarHiTHO-pe30HaHCHNX JocnigXeHb. Ha
niaTBEpAKEHHS nestiknx pesynbTaTiB HaLumx
[ocCniaXeHb, 3a [,0MOMOroto KOMM'toTepHOT

Tomorpacii 6yno BCTAHOBMEHO, L0 Yy AESKUX NTaxiB
po3TallyBaHHs TpabeKyn Yy nMevyoBit KicTui Mae

CKerneTHUX
CTPYKTYp nrneyosoro cyrnoba cBiicbKOro iHguka: 1 —
nneyosa Kictka Ta ii ocTeomepu; 2 — nonatky Ta ix
ocTteomepwm; 3 — Kopakoigu Ta ix octeomepy; 4 — BUNMOYKa
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kadpegpu aHaTomii, ricronorii i naTomopdonorii
TBapuH iM. akag. B. I KacbsaHeHka HauioHanbHoro
yHiBepcuTeTy 6GiopecypciB i NpUMpOAOKOPUCTYBaHHS
YKkpainu. BigibpaHuit matepian gns gocnigxeHb OyB
npeacTaBneHnin y KinbKocTi 3 nNpeACTaBHUKMA Big,
KOXHOro BuAy.

Pe3synbTtath Ta ix 06roBopeHHs

[JocnigXeHHs nTaxis, WO Hanexartb A0 Pi3HMX
psaiB (poxeBuin dnamiHro, nebigb-LWMnyH, CBiACbKa
rycka, opnaH 6inoxsict, manuii nigopnuk, 6opusitep,
nepeninka, CBiiCbka KypKa, CBINCbKUIA IHAWK, Liecapka,
KPYK, NiOKOPULLHMK KOpOTKOManwui) ganu  3mory
BidyanisyBaTu  CKeneTHi  CTPYKTYpu  NMe4yoBOro
cyrnoba y npupogHoMy iX NOMOXEeHi B Tini, a Takox
nobaunTn patiwe HeBigomi ocobnmeBocTi OyaoBu LMX
CTPyKTyp. Tak, Oyno BCTaAHOBMEHO, LWO KiCTKOBI
CTPYKTYpU nnevoBoro cyrnoba cknagawTbcs 3
KICTKOBMX Kineub, WO MaoTb MioMmeponogibHy dopmy
— CKnagaloTbCs 3 KinbueBux octeomepis (Puc. 1-2).

Puc. 2. Komn'totepHa Tomorpacpis ckeneTtHux

CTPYKTYp nneyosoro cyrnoba nepeninku: 1 — nneyosa
KicTka Ta Ti ocTeomepun; 2 — nonaTka; 3 — Kopakoig Ta
Noro octeomepu; 4 — BUIoYKa Ta ii OCTEOMEpPMU.

CBOEPiAHY OpieHTaUilo, fka 3a CBOe opmMoto
MEBHOIO MIpPOK  Haragye OpieHTauilo  M'A30BUX
BOJIOKOH Y ABonepucTux M'azax (Puc. 3-4). HanbinbLu
YiTKO uUe BupaxeHo y nebegs-wmnyHa y
MPOKCUMArbHiA 4acTuHi NnevyoBoi KicTku. [Mpuyomy
OpieHTaLUis  UMX  «BOMNOKHOMOAIOHUX»  Tpabekyn
CnpsiMOBaHa MpPOKCMMAaneHO. noAibHo, ane y 3HavHo
MEHLIN Mipi Ue CrnocTepiraeTbCsa y POXEBOro
cnamivro.  OgHak  opieHTauis  Tpabekyn €
anctanbHo. Y OOChigKEHUX CBICbKOT Kypku Ta
KpyKa Takoi opieHTaLii Tpabekyn He cnocTepiraeTbes.

Kopakoigu LmnX nraxis XapaKkTepu3yTbes
3aebinbLuoro NoB30BXHbO po3TaLlOBaHUMU
Tpabekynamu, y Jeskux 3 [OOCRIAXKEHUX BuAiB

(nebigb-wmnyH) 3yCTpivalTbCA i NOOAMNHOKI
nonepeyHi Tpabekynu, ue Tak 3BaHi TpabekynspHi
Ganku.



Komn’toTepHo-TomorpadiyHi JOCHigKEHHSN
niaTeepamnu Te, WO KOMMaKTHa peyvoBMHA, 30Kpema
TpybyacTux ckeneTHWUX CTPYKTyp nre4vosoro cyrnoba,
mMae 34e6inbLIoro piBHOMIpHY TOBLUMHY 3 yCix BOkKiB No
BCbOMY nepumeTpy umx cTpykTyp. OgHak cnig
3a3HauMTH, WO, SK LUe BXe 3asHavanocs BuLle,
0COONMBOCTI  BHYTPIWHLOT  OydoBM  CKEMEeTHUX
enemMeHTiB nne4vosoro cyrrnoba notpebytoTb OGinbL
nornuBNeHNx siK KOMIM IOTEPHO-TOMOrpadiyHNX Tak i
MarHiTHO-pE30HaHCHUX AOCNIMKEHb | Ha 3HaAYHOMY
MOpiBHANbHO-aHaTOMIYHOMY MaTepiarni.

Komn’toTepHo-ToMorpadiyHi OOCniaXeHHA
niaTeepaunu Te, WO KOMMaKTHa peyvoBMHA, 30Kpema
TpybyacTux cKeneTHWUX CTPYKTyp NrevyoBoro cyrnoba,
Mae 34e6inbLIoro piBHOMIPHY TOBLUMHY 3 YCix BOkKiB No
BCbOMY MepumMeTpy umx cTpykTyp. OpgHak cnig,
3a3HauMTH, WO, SK LUe BXe 3asHavanocs BuLle,
0coOnNMBOCTI  BHYTPIWHbLOT  OyAOBM  CKEMETHUX
enemeHTiB nne4vosoro cyrnoba notpebytoTb 6GinbL
nornUoNeHNx sk KOMM IOTEPHO-TOMOrpadivyHUX Tak i
MarHiTHO-PE30HAHCHUX [LOCNIIKEHb | HA 3HAYHOMY
NOpiBHANbHO-aHAaTOMIYHOMY MaTepiani.

BucHoBku
MMigcymoByloun BuKnageHe, cnig 3a3HaunTy,
WO MpOBEAEHUMMM  KOMMIOTEPHO-TOMOrpadivHUMn
[OCNiAXEHHAMMW BCTAHOBIEHO, LUO:

Puc. 4. Komn’'ioTepHa ToMorpadisi nneyvoBoi KiCTKM pOXEBOro riamiHro: 1 — ancranbHa opieHTauia Tpabekyn.

1. KicTkoBi CTpyKTYypn nneyosoro cyrrnoba
CKnagamTbCs 3 KiCTKOBMX Kineup MioMeponogibHot
opmu, KOTpi MOXHa HasBaTu KinbLeBUN
ocTteomepamu. BurmHu octeomepiB y pisHUX KICTKOBUX
CTPYyKTYpax nne4vosoro cyrnoba AocnigKeHux Bugis
nTaxieB MawTb pi3Hy opmy i BUrMHaloTbCA nig
Pi3HNMK KyTamu, WO Hikonu He 6yBaloTb rOCTPUMMU.
OcTeomepw, Ha Hally AyMKY, NOAINATLCA HA TBEPA, i
M’SIKi, SIKi YeprylTbCsl MK COB010.

2. Y peskux ntaxis po3TtawlyBaHHsa Tpabekyn y
MMeYoBi KIiCTUi Mae CBOEPIAHY, KOCY BiJHOCHO
NoOB340BXHbOI OCi KICTKW, OpieHTaLlo, sika 3a (hOPMOL0
Haragye opieHTaLilo M’'130BUX BOJIOKOH y
aponepuctux m'asax. PostawysaHHs umx Tpabekyn
hOpMYyE  «SIMUHKOMOAIOHY» KOHCTPYKLilO, BepLuMHa
AKOT MOXEe MaTu K MPOKCUMAanbHUIA, TaK | AUCTaNbHUIA
HanpsiMKK.

3. Kopakoign nTaxiB XxapakTepusyloTbcs
3gebinbLioro NOB3J0BXHbLO po3TalloBaHUMMU
Tpabekynamu, xod4a y  OKpPEMUX  BuMagkax
3yCTpivaloTbCa i MOOAMHOKI nonepeyHi Tpabekynu, —
Tak 3BaHi TpabekynsapHi 6anku.

4. Komm'toTepHo-ToMOrpadiyHi  AOCAIOAXEHHS
niaTeepanmnu Te, WO KOMMaKTHa peyvoBUMHA, 30Kpema
TpybyacTux cKeneTHWUX CTPYKTyp nne4vosoro cyrnoba,
Mae 34e6inbLIoro piBHOMIPHY TOBLUMHY 3 yCix BOkKiB No
BCbOMY MEPUMETPY LMX CTPYKTYP.
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