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Annotation. The human sacrum shape and its metamorphoses should be considered adue to their effect, primarily mechanical,
predisposing for the vertebral column function evolution. The aim of the study is to define the human sacrum shapes and explain for such
variability. The object of the study is represented with 68 sacrums obtained from the review collection of anatomical study preparations
of the Bogomolets National Medical University Department of Anatomy. Each of the known human sacrum shapes represents the stage
of the process of "sinking " of the sacral vertebrae bodies into the sacrum, with simultaneous fixation of external apices of their lateral parts
in the sacroiliac joint. Generally, metamorphoses of the sacrum shape make up an accommodation for the new mechanical conditions as
well as causal external factors. The sacrum continuously sustains multiple factors' effects in each moment of the human life, which
affectsits shape and metamorphoses. The analysis of the human sacrum shape and functions reveals important instances: first, certain
parts of the sacrum don 't preserve permanent relations, secondly, alterations in these relations keep to a certain sequence. This issue

permits us to consider various sacrum shapes as sequential stages of the same process, occurring in the human body.
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Introduction

The sacrum is particularly important if regarded as the
issue of comparative anatomy. The human differs from the
animals not only by the intensive development of central
nervous system, but fact that during evolution motion function
was assumed by the lower extremities, due to straightening
or unbending of the vertebral column, changing its position
from almost horizontal to the vertical one. The weight of the
upper body, head and upper extremities comes across the
sacrum, burdening the lower extremities, the sacrum
correspondingly being modified due to new mechanical
conditions.

The aim of the study is to define the human sacrum
shapes and explain for such variability.

Materials and methods

The object of the study is represented with 68 sacrums
obtained from the review collection of anatomical study
preparations of the Bogomolets National Medical University
Department of Anatomy [3].

Results. Discussion

There is no alive being which wouldn't change with
time. The shapes are continuously changing. This may be
illustrated by the sacrum example. Any contraction and
curvature of the lower extremities, various traumas of the
body bones junction, rickets, vertebral column deformities,
retention of the fetus at labour, inconsiderable alterations of
the right and left body sides’ equilibrium - all this quickly
reflects in the sacrum condition, changing its shape. All
conditions which may affect the sacrum shape changes may
be casual, but the alteration would not be casual, representing
an accommodation to the new mechanical conditions.
Sacrum sustains permanent effects of various factorsin each

moment, which affects basic shape of the sacrum and its
metamorphoses [1, 4].

The amount of the sacral vertebrae isn't the
predetermining factor, the same should be regarded related
to other peculiarities of the sacrum.

The altered human body position isn't just a consequence
of a "turned” vertebral column related to its axis, joining
both sacrailiac joints, resembling animals, when they may
get on legs and stand straightforward [2]. When the animal
stands on its legs, it forces its joints and makes the vertebral
column position almost vertical one: the body turns related
to the axis within the pelvic joints. All parts of the vertebral
column preserve the same shape and the same relation, as
with the habitual position of the animal. The animal must
bend the knees, particularly the pelvic joints, which will
provide for reducing pressure on the muscles of the pelvis
and vertebral column, preventing the pelvic joints from
unbending. As a result, no vertebral column bending is
observed, except for the usual one [5, 8].

The conditions, predisposing for the human body vertical
position, are absolutely different. The human body weight
body load shifts onto the lower extremities, which is possible
due to forced hip and lower leg muscles [6]. This could be
rather impossible, due to quick muscle fatigability and
unsteadiness of the position. So, the pelvic joints must be
unbent, to shape the straight bone column, holding on the
body from downward. The main load would be transferred
to the passive skeleton (bones and ligaments), with the
muscles acting as the space body position regulating
elements. This necessitated bending the vertebral column
back, which was accompanied by metamorphoses of its parts
in separate regions, or across the whole vertebral column.

So, the vertebral column changed its shape in the region
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which became most rigid, i.e. in the
lumbar-sacral region. Consequently,
there has been shaped its bending
upward (lordosis) with sharp bendin the
point from the free department to the
fixed one. This is how sacral promontory
was shaped [12, 15].

A detailed study of the skeleton
shows that only the closest to the sacrum
vertebrae sustained dislocation. The
cervical and lumbar regions, as well as
the region of the sacrum above the 1st
sacral vertebrae, preserved its relative
position almost the same as it was before
metamorphoses of the vertebral column
position. Though, the shapes of some
bends underwent secondary metamor-
phoses, which occurred after thevertebral
column attained vertical position.

So, vertical position at motion is
peculiar as a standard one only for the
human, which is accompanied by
unbending of the sacroiliac joints and
formation of the protruding curvature in
the lumbar-sacral region of the vertebral
column.

Radlauer, who studied various
aspects of the human sacrum, suggested
grouping all its shapes in three groups,
based on the alar topography related to
the sacrum base. He dwelt on the fact
that the middle of the sacrum base,
shaped by the 1st sacral vertebrae body
and upper joint processes, the auricular
surface being attached to it, resides on
different levels. In some cases proximal
edge of the auricular surface resides
below the sacrum base. Radlauer
termed such sacrum as the "hypobasal”
one. In other cases, proximal edge of
the auricular surface and sacrum base |
reside at the same level. These are
"homobasal” sacrums. Sometimes the
proximal edge of the auricular surface
resides above the sacrum base which
is a "hyperbasal sacrum” [16].

As the body of the 1st lumbar
vertebra produces visible protrusion over
the base, in hypobasal sacrum, with
rounded edges, similar to the other vertebrae bodies, it
represents the "transitional” vertebra, which, despite the lateral
alar shaping, preserved certain autonomy. Its sacrum
assimilation isn't finally expressed (Fig. 1).

The next stage of such assimilation is "sinking™ of the
vertebral body till the alar level, which is observed in
homobasal sacrum (Fig. 3). Such sinking may be explained

Fig. 2. Hyperbasal sacrum.

Fig. 3. omobasal sacrum.

Fig. 1. Hypobasal sacrum.

PP

for the weight of the vertebral column, which relies upon
the sacrum, presumably the vertebral region. Finally,
hyperbasal sacrum represents the last stage of sinking of the
1st vertebra body. From that moment the sacrum is shaped
by the next vertebra, which is a sign of secondary hypobasal
sacrum. Here, the hypobasal development somehow
represent with pelvis being closer to the cranium (Fig. 2).
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It is definite
that sinking ver-
tebra bodies into
the sacrum cannot
occur during the
lifecycle of only
one human, but
the phylogenetic
process, being a
slow process,
confirmed by
heredity.

The innomi-
nate line near the
abdominal surface
margin of the 1st
sacral vertebra
lateral process,
denotes the posi-
tion of this pro-
cess, which, in its
turn, predisposes

Fig. 4. Sacrum of hominids.

for the sacrum shape.

The 1st vertebra body height is considerably higher
anteriorly than posteriorly, as the upper part of the vertebra
produces a kind of pedestal, supporting the free part of the
vertebral column and its promontory.

If the innominate line is horizontal, its utmost apex will
correspond to the middle of the 1st vertebra. Is the utmost
apex of innominate line is located above the 1st vertebra
body, the lateral process attains upwarddirection (hyperbasal).
Thedirection of the process is the downward one (hypobasal),
if the mentioned point is located lower. The expressed
hypobasal process may be defined if the utmost apex of
innominate line is located below the level of the first
transverse crest of the sacrum (lin. transversa), slightly expressed
hypobasal process - when the line is above it [10, 14].

The relation of various parts, which shape the sacral
vertebrag, differs. Hypo- andhomobasal sacrum are different
inthe 1stvertebrabody height and the alar processes position.
The lateral mass joins the vertebral body in the same point.

The analysis of the shapes and functions of a human
sacrum provides for important circumstances to be found
out: firstly, certain parts of the sacrum don't preserve
permanent relation; secondly, metamorphoses of the relation
occur in a certain sequence.

This issue provides for regarding various sacrum shapes
as sequential stages of the same process, occurring in the
human body. The basic part of the process is "sinking" of
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®OPMU KPUXKOBOI KICTKWU NIOAUHU: X BUOO3SMIHU TA B3AEMOBIAHOLIEHHA YACTUH

AHoTauisa. @opma KpuxXOBOI KiICTKU IOANHN | iT 3MIHU MOBUHHI PO3riSAaTUCT 3 TOYKU 30PY TUX BIJIUBIB - MEXaHIYHUX, B NEPLLY
qyepry, siki BU3Ha4YaloTb €BOJOLII0 QYHKLIVI XpebToBOro cToBOYpy /moavHU. MeTol AOCTIAXEeHHS] € BUSHAYEHHSI (POPMU KPUXOBOI
KICTKU JIIOAMHU Ta MOSICHEHHS A5 i MiHimBocTi. O6'€KT AOC/IAXEHHS MPEeaCTaBAeHUi 68 KPUXOBUMU KICTKaMU, OTPUMaHUMU 3
OrJ1540BOI KOJIeKUii aHaTOMIYHUX AOC/IAXKEHb Kagenpu aHaToMii HaluioHalbHOro MeanyHoro yHiBepeuterty iM. boromosbus. KoxHa
3 BijoMux GOPM KPVXOBOI KiCTKM JII0ANHM SIBJISIE CODOIO OAIHY 3i CTaAili MPOLIEeCy, CyTTEBOIO PUCOIO KO0 € "3aHYPEHHS " Ti/l KDMXOBUX
XpebuiB y 3arasbHy Macy KpuXoBOI KICTKW 3 O4HOYaCHOW @iKcalieto 30BHILLHIX KpaiB OOKOBUX 4aCTUH B KPUXOBO-K/1y60BOMY
cyrniobi. B uinomy 3miHa ¢popmu KpUXOoBOI KICTKM € MPUKAaA0M MPUCTOCYBaHHS 10 HOBUX MEXAHIYHMX YMOB, & TaKkOX BUMNaAKOBUX
B30BHILLHIX BrnBIB. KpuxoBa KiCTka 3a3Hae rocTiviIHOro BriJinBYy YYNC/IEHHUX PaKkTOPIB B KOXEH MOMEHT XUTTS OpraHiamy, Lo BriNBae
Ha OCHOBHY POPMY KPVIXOBOI KICTKM Ta ii Bugo3minv. Ha nigcrasi aHanisy ¢opmu i QyHKUIVI KPUXKOBOI KICTKU JIIOANHYN BUSIBJISIIOTbCS
BaXnnBi 06CTaBUHW. MO-NepLUe, OKPEMI YaCTUHU KPUXOBOI KICTKu He 30€epiratoTh MoCTiViIHNX B3aEMOBIAHOLLEHb, MO-APYre, 3MiHa
LMX B3aEMOBIAHOLLEHb MPOTIKAE B MEBHIV MOC/IiA0BHOCTI. BkasaHa ob6CTaByHa A03BOJISIE PO3rSAATH Pi3HI (pOPMU KPMXOBOI KiCTKU 1K
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roCiA0BHI eTarny 0gHOro i Toro X rpoLecy, L0 PO3BUBAETLCS B AaHIN YaCTUHI OpraHi3my JIIOANHN.
KnioyoBi cnoBa: kpuxoBa kicTka, xpebeTHuii cToBmn, ¢popma, QyHKUII.

Yepkacos B. I'., Manukos A. B.

®OPMbl KPECTLUA YENOBEKA: X BUAOU3MEHEHUA U B3AMMOOTHOLUEHWUE YACTEW

AHHOTauusa. Popma kpecTLa 4e/10Beka N e€ U3MEHEeHUs [OJIKHbI PACCMATPUBATLCS C TOYKU 3PEHUSI TeX BO3AEHCTBUI - Mexa-
HUYECKUX, B MEPBYIO 04EPEnb, KOTOPbIE OMNPEnessioT 3BOMOLUMNIO QYHKLMY TO3BOHOYHOIro CTBOJIa YenoBeka. Llenbio nccnenoBaHus
aBJ/ISeTCS onpenesieHne GopmMbl KPECTLIOBOV KOCTH 4esioBeka U 0ObsSICHEHUE AJ151 ee U3MeHYMBOCTU. OObEKT UCCAEA0BaHNS
npeacrasiaeH 68 kpecTyamu, rosy4eHHbIX U3 0030PHON KOJIeKUMN aHaToOMUYECKmX NCCaenoBaHni kageapsl aHatomumn Haumo-
Ha/IbHOrO MEANLMHCKOro yHuBepeuteta uMm. boromosnsua. Kaxagas n3 n3BecTHbIx ¢pOpM KPECTLa 4e/10BEKA MPELCTaBASIET coO0vi
oaHYy U3 CTaauii npouecca, CyLeCTBEHHON YepTOos KOTOPOro AB/SeTCs "rnorpyxeHue” Tesaa KpecTLoBbiX T03BOHKOB B OOLLYIO
Maccy KpectLa ¢ 04HOBPEMEHHOU (uKcaLmeri BHEeLLIHUX OKOHEYHOCTEer nx BOKOBbIX YacTeri B KPECTLOBO-M0AB3AO0LIHOM CyCTaBe.
B nesnom usmeHeHne @opMbl KpecTua npeacTasisieT nmpuMep rnpucrnocobeHmnss K HOBbIM MexaHU4eCKUM YC0BUSIM, a Takxe
C/1yHaviHbIM BHELLIHUM BO3L4EHCTBUSAM. KpecTeL nCrnbITbiIBAET MOCTOSIHHOE BO3AECTBUE MHOMOYNCTEHHbIX QaKTOPOB B KaXAblv
MOMEHT XU3HU OpraHn3ma, 4To BJIMSIET Ha OCHOBHYIO OPMY KpecTua n e€ BUAOU3MEHEHUS. Ha ocHoBaHun aHaam3a ¢opmel n
QYHKUMI KpecTLa Ye/ioBeka 0OHaPYXXNBAaKOTCS BaXHbIE OOCTOSITE/IbCTBA: BO-1EPBbLIX, OTAE/IbHbIE YaCTH KPECTLA HE COXPaHSIIOT
[1OCTOSIHHbIX B3aMMOOTHOLLEHUI, BO-BTOPbLIX, MUBMEHEHNE 3THNX B3aMMOOTHOLLEHUI MpoTekaeT B OrnpeLnenéHHoON nocaenoBaresib-
HoCcTH. YkasaHHOe 0OCTOSTE/NLCTBO 103BO/ISIET PACCMATPUBATh Pa3/INYHbIe OPMbI KPECTLA KaK 0C/IeA0BaTe/bHbIE 3Tarbl O4HO-
ro v TOro Xxe rnpoLecca, pa3BnBaloLLerocs B AaHHOV 4acTu 4€/10Be4eCKOoro opraHusma.

KnioueBble CNoBa: kpecreL, M03BOHOYHbIV CTONO, popma, QyHKUMN.
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