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MACROARCHITECTONIC PECULIARITIES OF LONG BONES IN THE LOWER EXTREMITY

Savka I.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University”, Chernivtsi, Ukraine

Long bones of the lower limbs exclusively rationally meet
structural requirements of the human body. Possessing a
minimal weight due to their hollow tubular structure they
ensure high stability to axial forces of compression.

Contemporary researchers prove that mechanical safety
factor of these bones is rather high [1,2]. Their mechanical
properties are determined by the content of minerals, water
in the osseous tissue, ratio of the compact and spongy sub-
stances, orientation of collagen fibers, adaptive adjustment
to load and a number of other factors.

Such parameters of macroarchitectural characteristics of the
bones as circumference, thickness of the compact osseous
substance, size of the medullary canal play an important
role in the formation of firmness and stability to the influ-
ence of mechanical environmental factors [3-6].

Nowadays forensic medicine has not elaborated an accurate
algorithm to detect the influence of macroarchitectural
structural-functional characteristics of certain portions of
long bones of the lower limbs on the regularities of mecha-
nogenesis and morphogenesis of their fractures.

Therefore contemporary forensic practice requires evalua-
tion of the influence of long bones macroarchitecture on the
mechanics of their destruction in case of blunt injuries, which
finally might enhance validity and evidence of expert’s reports.

Objective of the study - to obtain new scientific knowledge
concerning macroarchitectural characteristics of the major
portions of long bones of the lower limbs, detection of
their influence on the regularities of destructive processes
of bones in case of blunt injuries.
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Material and methods. The material for the study was
128 long bones of the lower limbs (40 femoral, 46 tibias,
42 fibulas) removed from male and female bio mannequins
aged from 18 to 65 while conducting forensic expertise. The
thickness of the compact osseous substance and the size of
the medullary canal were measured by means of calipers.

In the process of comparative analysis and generalization of
the findings obtained the following statistical indices were
calculated: arithmetic mean, mean arithmetic error, mean
square deviation, quartile and confidence interval. Inter-
relations between the major morphological components of
macroarchitecture of the main portions of long bones in the
lower limbs were detected by means of frequency analysis.

Results and their discussion. Morphological parameters
obtained for every sample of a tubular bone possessed
topographical characteristics along the whole length of the
femoral bones, tibias and fibulas in their proximal, distal
and middle thirds, and at the same time along the whole cir-
cumference — anterior, posterior, medial and lateral sectors.

In the course of further analysis we tried to make com-
parison of morphological characteristics using relative
parameters as morphometric findings depended on geo-
metric sizes of bones.

Comparison of circumference parameters of certain por-
tions of the lower limb bones has found that the largest
values were characteristic for the circumference of the
lower third of the femoral bone and upper third of the tibia.

In addition to geometric measurements and sized of the
medullary canal the bone macroarchitecture is also detected
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by means of their correlation in various portions of the limb.
There is a certain distribution of functional peculiarities
of the bones and their separate portions within the limits
of the lower limbs. The analysis of the bones in a vertical
position has found that along the anterior surface the bone
is thickest in the middle portion of the tibia. It possesses
a reliable difference (p<0,05) with tibia diaphysis. At the
same time the whole bone demonstrates a large thickness
along this surface as compared to the femoral bone and
fibula (p<0,05), performing protective function for the
vascular-nerve bundle. The thickness of the femoral bone
does not differ much in different portions, but it is reliably
thicker as compared to the fibula (p<0,05).

The posterior surface demonstrates different topographic
characteristics — the middle third of the femoral bone is the
thickest. In a functional aspect it is connected with a con-
siderable muscular mass attached to the periosteum in these
portions. There is no reliable difference found between
various portions of the femoral bone. This characteristic of
the osseous tissue macrostructure plays an important role
in power absorption and occurrence of fractures in case of
external exposure. At the same time, the bone here is reli-
ably thicker (p<0,05) as compared to the bones of the leg.
Reliable differences are found between the bones of the
leg and along this surface in favour of the femoral bone.

Fig.1 illustrates general regularities of changes in the thick-
ness of the osseous compact substance on the lower limb.
While the posterior and lateral surfaces possess practically
similar correlations in all the three bones of the lower
limb, the anterior and middle sectors contain differences
in various portions.
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Fig. 1. Parameters of thickness of the osseous compact
substance along all the sectors of the lower limb bones
(portions: P - proximal, M - middle, D - distal)

Medullar canal plays an appropriate role not only in he-
matopoiesis, but ensures structural strength of the bone as
well. Medullar canal occupies the biggest percentage of
the bone diameter in the lower third of the femoral bone
with a high probability of difference as compared to the
middle portions (p<0,01) (Fig. 2). In the middle portions
of the femoral bone and bones of the leg the medullar
canal is relatively narrowest, and in the lower thirds of the
bones it is the widest. At the same time, these anatomical
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characteristics did not have any correlative relations with
Sex or age group.
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Fig. 2. Medullar parameters (correlation of the middle
diameter of the medullary canal to general diameter of the
bone, in %) in different portions of the lower limb bones
(portions: P - proximal, M - middle, D — distal)

The shear section of the medullar canal (in cm?) performed
by the yellow bone marrow in the group of individuals ex-
amined possessed somewhat different spatial characteristics
with the largest sizes in the well vascularized area of the
knee joint. The area of the distal femoral portions is of a
special attention as the medullary canal occupies greater
absolute and relative part of the bone thickness here, that
cannot but influence on its mechanical properties in case
of mechanical traumatic exposure.

Conclusions:

1. Different portions of the lower limb long bones possess
considerable amount of the structural-functional charac-
teristics. It is reflected in macroarchitecture of the bones
and influences on the resistance to external mechanical
exposure.

2. The sizes of the medullar canal (in the form of medullar
parameter) and its square influence on the formation of
fracture the most considerably among macroarchitectural
characteristics.

3. Further studies will be rather perspective in the direction
of detection of the regularities concerning the influence
of macroarchitecture characteristics of the main portions
of the lower limb long bones on the regularities of their
destruction in case of blunt injuries in forensic practice.
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SUMMARY

MACROARCHITECTONIC PECULIARITIES OF LONG BONES IN THE LOWER EXTREMITY

Savka I.

Higher State Educational Establishment of Ukraine “Bukovinian State Medical University ", Chernivtsi, Ukraine

Contemporary forensic practice requires evaluation of
the influence of long bones macroarchitecture on the
mechanics of their destruction in case of blunt injuries,
which finally might enhance validity and evidence of ex-
pert’s reports. Therefore objective of the study is obtain-
ing new scientific knowledge concerning macroarchitec-
tural characteristics of the major portions of long bones
of the lower limbs, detection of their influence on the
regularities of destructive processes of bones in case
of blunt injuries. 128 cases with fractures of the lower
extremity long bones were examined from forensic-
medical practical work, removed from male and female
bio mannequins aged from 18 to 65 while conducting
forensic expertise. The main morphological parameters

(circumference, compact osseous tissue thickness, size
and square of the medullar canal) characterizing mac-
roarchitectonics of the femoral, tibial and fibular bones
are studied. Their importance and role in occurring
fractures of the given bones in forensic practical work
are indicated. Different portions of the lower limb long
bones possess considerable amount of the structural-
functional characteristics. The sizes of the medullar ca-
nal (in the form of medullar parameter) and its square
influence on the formation of fracture the most consid-
erably among macroarchitectural characteristics.

Keywords: macroarchitectonics, long bones, lower ex-
tremity, forensic-medical practice.

PE3IOME

OCOBEHHOCTU MAKPOAPXUTEKTOHUKU
JNJIVUHHBIX KOCTE HUKHEW KOHEYHOCTH

Caska U.T.

Buvicwee cocyoapcmeennoe yuebnoe sasedenue Yxpaunvl “ByKosuHCKuil 20cy0apcmeeHHblil
meduyunckuil ynusepcumem”’, Yeprosywl, Yxpauna

CoBpeMeHHast CyneOHO-MEANIINHCKAs MTPaKTHKa TpedyeT
OIIEHKH BIMSIHUSA OCOOCHHOCTEH MaKpOapXHUTEKTOHHUKH
JUIMHHBIX KOCTEHl HI)KHEW KOHEYHOCTH Ha MEXaHHKY MX
pa3pylLIeHUs] IPH TPaBMax TYIBIMH MPEAMETaMH, 9TO B
KOHEYHOM HTOTE JIOJDKHO MOBBICUTH JOKAa3aTEIbHOCTD
1 000CHOBAaHHOCTH AKCIIEPTHHIX 3akiodueHui. [loaTomy
LENBI0 MCCIIEIOBaHMS SIBUJIOCH ITOJYyYCHHE HOBBIX Ha-
YYHBIX 3HAaHUH 00 0COOCHHOCTSIX MaKpOapXHTEKTOHUKH
OCHOBHBIX OTAENIOB UIMHHBIX KOCTEH HIDKHEH KOHed-
HOCTH, OTPEECNICHNs NX BIWSHUS HA 3aKOHOMEPHOCTH
mpolecca pa3pymeHust KOCTeH MpHu TpaBMax TYIBIMH
npenmeramu. Mccnenosano 128 cirydaes ¢ mepeiroMaMu
IITMHHBIX KOCTEH HIKHEH KOHEUHOCTH U3 CyaeOHO-Me-
JUIITHCKOM NMPaKTHUKHU, U3BICUCHHBIX U3 ONOMAHEKEHOB
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MYKCKOTO W JKEHCKOTO Toja B Bo3pacte 18-65 mert.
W3ydeHsl ocHOBHBIE MOP(OIOTHYECKNE MTOKA3aTEIN
(OKpYXHOCTH, TOJIIIMHA KOMIAKTbI, pa3Mephl U IIJIO-
maab KOCTHOMO3TOBOH ITOJIOCTH), XapaKTePU3YIOIIHNe
MaKpOapXHUTEKTOHHUKY OeIpeHHOI, O0IBIION OepIioBOi 1
MaJoit 6eprioBoii kocteit. [TokazaHa UX pob B BOSHIUKHO-
BEHHH ITEPEIIOMOB 3TUX KOCTEH B CyIeOHO-METUITMHCKON
MIpaKTHKE. YCTAHOBIICHO, YTO PA3HbIE OT/EIBI JUIMHHBIX
KOCTEN HMXHEN KOHEYHOCTH 00IaJal0T 3HAYNUTEIILHBIM
KOJIMYECTBOM CTPYKTYPHO-(YHKIIMOHAIBHBIX 0COOEH-
HOCTEM, a cpenu nokaszaresieil MakpoapXUTEKTOHUKHU
HanOollee CyIIECTBEHHO Ha (OpMHUPOBAHHE Ieperoma
MOTYT BIHUSTH pa3Mepbl KOCTHOMO3TOBOW MOJOCTH (B
BH/JIE MEyJUIIPHOTO MOKA3aTeNs1) U €€ MIO0Ialb.
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YYBCTBUTEJBHOCTb ITIHEBMOKOKKOB K AHTUMUKPOBHBIM ITPEITAPATAM
1O AAHHBIM UCCJIEJOBAHUSA, IIPOBEJEHHOI'O B HEHTPAJIBHOM KA3AXCTAHE

BensieB U.A., BeasieB A.M.

Kapazanounckuii 2ocyoapcmeennviii meouyunckuil ynugepcumem, Pecnyonuxa Kazaxcman

Wudexnu, BbI3bIBaeMble THEBMOKOKKAMHU, 110 CE JICHb
SIBIISTIOTCS OJTHOW M3 3HAYUMBIX IPOOIIEM 3/IpaBOOXpaHe-
HUs. HecMOTps Ha MHOXKECTBO MPOBENIEHHBIX HCCIIEIO0-
BaHUIl, MTHEBMOKOKKOBAsI MHPEKIUS 0CTACTCS BEAYIICH
NPUYUHON psiia Cepbe3HbIX 3a00JeBaHUM, TaKMX Kak
BHeOoNMpHUYHAsS MTHEeBMOHUS (70% OT BceX MHEBMOHUI),
OCTpBIH cpenHuil oTUT (0KOJIO 25% OT BCEX OTUTOB),
THOWHBINA MHEBMOKOKKOBBIM MEHUHTHT (5-15% OT Bcex
OakTepralbHBIX MEHUHTUTOB), SHA0KAPAUT (0K0JI0 3%),
wIeBpuT, aptput [11,15].

[To nanubIM 3KCcTIepTOB BO3, OT MHEBMOKOKKOBO# HH(EK-
IIUH €KETOTHO YMUPAIOT 1,6 MITH. UenoBek, u3 Hux ot 700
TBIC. 10 | MJIH. COCTaBJISIFOT JIETH B BO3pacTe JI0 5 JeT.
HaubosnbIireMy prcKy MOpakeHHUs CKIIOHHBI JIAIA C HEI0-
CTaTOYHOCTHI0 UMMYHHON CUCTEMBI BHE 3aBUCHMOCTH OT
Bo3pacta [1,11,15].

AKTyaJbHOCTh ITHEBMOKOKKOBBIX MH(EKINH CTaHOBUTCS
erie 6osiee OCTpoH Graronaps Ype3BbIYATHO BHICOKUM TT0-
Ka3aressiM OECCUMIITOMHOTO HOCUTENBCTBA S.prneumoniae,
JocTturaronero 10 75%, B OCHOBHOM CpeId JeTel o-
IIKOJIHOTO BO3pacTa, Miaamux KiaccoB (10 45%) u
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B3POCIIBIX, POKUBAIOIINX COBMECTHO C IeThMH (29%) [4].
[Tpu 5TOM TpaH3UTOPHASI KOJIOHU3ALIUSI FOPIIa U HOCOITIOTKH
HAYMHACTCS Cpazy MoCcye POXKACHH pedeHKa U K 6 Mecsiam
110 76% 3 HUX cTaHOBATCS HOcuTesimH [10].

Jleyenne MHEBMOKOKKOBOW MH(EKIIUU CTAHOBUTCS BCE
Tpy/AHEE BBU/IY MOSIBICHUS] YCTOWYHMBBIX K aHTHOMOTHKAM
IITAMMOB ITHEBMOKOKKOB. H(EKIHsIM, BBI3bIBAEMBIM pe-
3UCTEHTHBIMH ILITAMMAaMH, XapaKTEPHO THKEJIOe TeUueHNe
¢ 00s13aTeNbHOM rOCUTATN3AIUEH U IPUMEHEHHEM Ooee
CWJIBHBIX aHTUOMOTUKOB [3,7]. 15 Te4eHnss THEBMOKOK-
KOBOW MH(EKIIMHU HCIOJIb3YIOTCSI pPa3IMYHbIe TPYIIIIbI
npernaparoB: HpernaparaMyu MepBOW JIMHUM SBISIOTCS
OGeTanmakTaMHble aHTUOMOTHUKH (TICHUIMJIJINH, aMOKCH-
LMJUINH, aMOKCHUIIMJITMH/KJIaByOJIaHT), pernapaTraMu BTO-
POH JIMHUM - MaKpOJIU/IbI (a3UTPOMHIINH, SPUTPOMUIIMH,
JUKO3aMUIIMH) U TperaparaMy TPeThed JIMHUU - PEeCIn-
paTopHBIe XHHOJOHBI (JE€BOGIIOKCAIINH), pemapaTaMu
pesepsa - muKonenTH s (BankoMunuH) [8]. Kpome Toro,
B OTJEJIBbHBIX KIMHHUYECKHX CIIy4asX NPUMEHSIOTCS mpe-
naparbl TETPalUKIMHOBOTO psifia, XJIopaMm(peHHUKOI,
TpUMeTonpum/cynbdamerokcazon. B otmuunm ot Takux
MHUKpPOOPTraHHW3MOB Kak cemeiicTBo Enterobacteriacae,
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