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MORPHOLOGICAL PECULIARITIES
OF CERTAIN FEMORAL PORTIONS

Abstract. The principal volume-mass parameters characterizing
morphological peculiarities of various femoral portions have been
examined. The peculiarities of the volume parameters distribution of
the hard matrix pores and water, organic and mineral parts, their
density, general density of the bone and mineral part mass in the
samples from various surfaces of the femur in its superior, middle and
inferior thirds have been studied. The data obtained will enable to
present a comprehensive characteristic of the examined bone in all its
circumference and length, and to carry out further examination of
their influence upon the regularities to form morphological signs of a
fracture surface of the tubular bone in the moment of its destruction
(traumatic lesion) in forensic medicine.
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Introduction
More and more contemporary researchers draw

their attention to biology and function of the osseous
tissue, its organization on the microscopic level, its
nature of rigidity, elasticity and solidity, especially to
the age dynamic of the osseous tissue mineral content,
the influence of its main constituents upon the
peculiarities of destructive process etc. [1, 2, 4, 5].

An increased interest of experts in forensic
medicine to structural-functional peculiarities of
separate human bones is quite natural, as a reliable
detection of the mechanism of bone fractures
includes examination of all their morphological
elements considering the composition of the bone, its
internal structure, peculiarities of microscopic
architectonics and distribution of the volume-mass
parameters [3, 6].

Objectives
To study morphological peculiarities of certain

femoral portions in order to present a comprehensive
characteristic of the examined bone in all its
circumference and length, examine their influence
upon the regularities to form morphological signs of
a fracture surface of the tubular bone in the moment
of its destruction. The data obtained will enable to
present more reliable and substantiated results to
investigatory powers while prosecuting inquiry in
case of injuries of the long bones of the lower
extremities.

Materials and methods
192 samples of various femoral portions removed

from biological male and female mannequins at the
age from 24 to 60.

The cases of diseases and injuries of the
locomotive system, septic complications, comorbid
pathology of the osseous system, visual
abnormalities and references concerning various
diseases and frequent skeletal injuries in anamnesis
were not included in the group.

First of all, circular (on all circumference) 0,8-
1,0cm thick articles (disks) from the superior, middle
and inferior thirds of the thoroughly cleaned long
bones of the lower extremity (the femoral bone,
major and minor tibiae) were prepared by means of
transverse cutting. Then, by means of longitudinal
and transverse cutting one sample from the anterior,
posterior, medial and lateral surfaces of every bone
(per 12 samples from each bone) was made.

General volume of every sample V1 was
determined by means of rotary calibrated tubes, and by
means of analytical balance their mass before and after
filling them by orthoxylole, rotation, drying, baking of
organic substance in the muffler was measured, thus
getting the corresponding masses m and m1 .

The data obtained were calculated by means of a
complex of formulas, in this way receiving a number of
volume-mass parameters: the volume of the hard matrix
pores (Vp) and water (Vw), the volume of organic (Vo)
and mineral portion (Vm), the density of organic (po) and
mineral portion (pm) of every sample, general density
(pg) and the mass of mineral portion (Mm).

Results and discussion
The results obtained are presented in the

following tables.
The data analysis from the Table 1 shows that the

smallest values of the volume of the hard matrix
pores are found on the medial surface in all the thirds
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of the femoral bone (in 2-2,5 times less as compared
with other surfaces). Increased Vp value by the length
of the bone from its upper and lower thirds are also
found, where their maximal values are seen.

Similar tendency is observed in the osseous
samples of the femoral bone by the results of the
analysis of water volume. Thus, in all the thirds of
the femoral bone the smallest values are found on the
medial surface, which are in 3-6 times less than those
on the posterior and lateral surfaces. At the same
time, increased Vw value by the length of the bone
from the medial to upper and lower thirds (in 3-4
times) is found, where maximal values are seen.

A comparative analysis of the data contained in
Table 2 is indicative of minimal values of Vo on the
posterior surface and their prevalence (in 0,8 times)
on the rest of surfaces of the upper third of the
femoral bone; in the medial third of the femoral bone
Vo values on the anterior and posterior surfaces
prevail over the medial and lateral ones, and in the
lower third there is a mild prevalence of Vo values on
the posterior and medial surfaces as compared with
the anterior and lateral ones. A gradual increase of Vo
values in the direction from lower to upper third of
the bone if found.

According to the comparative analysis of Vm
values in this table, their minimal values in the upper
third of the femoral bone are found on the posterior
surface, maximal ones – on the lateral surface, and
intermediate – on the anterior and medial surfaces of
the bone; in the medial and lower thirds of the femoral
bone minimal Vm values are localized on the medial
surface, maximal ones –on the posterior and lateral
surfaces, and intermediate – on the anterior surface of
the bone. Increased Vm values are found in the
direction from the lower to medial and upper thirds.

The analysis of po values from Table 3 shows that
its minimal values are found in the upper third of the
femoral bone on the posterior surface, maximal ones –
on the lateral surface, and intermediate are found on
the anterior and medial surfaces of the bone. In the
medial and lower thirds of the femoral bone minimal
values are found on the medial surface, maximal
ones – on the anterior one, and intermediate values –
on the posterior and lateral surfaces of the bone. At
the same time gradual increase of po values are found
on almost all the surfaces of the bone in the direction
from the upper to lower third of the femur.

The data analysis in the same Table 3 detects the
smallest pm values in the upper third of the femoral
bone on the posterior surface, and the largest ones –
on the medial surface, and intermediate ones – on the
anterior and lateral surfaces of the bone. pm values in
the medial and lower thirds of the bone are the
smallest on the lateral surface, the largest – on the

medial one, and intermediate - on the medial and
posterior surfaces of the bone. General increase of pm
values in the direction from the lower to upper third
of the bone is found.

According to the analysis of general density of
the bone (Table 4) the data obtained show that pg
values are minimal on the posterior surface in the
upper third (in the medial and lower thirds – on the
lateral surface), they are maximal on the medial
surface, and intermediate – on the anterior and lateral
surfaces of the femur. pm values increase on the
anterior and posterior surfaces of the femur from the
lower and upper thirds to the medial one, and on the
medial and lateral surfaces – from the lower to upper
third of the femoral bone.

Analyzed values of the Table 4 of the mass of
mineral portion of the femoral samples are indicative
of the fact that in the upper third of the bone minimal
Mm values are found on the posterior surface,
maximal – on the medial one, intermediate – on the
anterior and lateral surfaces of the femur. In the
medial and lower thirds of the bone minimal values
are found on the anterior surface, intermediate ones
are on the remaining surfaces of the bone with a little
difference between them. Pronounced fluctuations of
the values by the bone length are not found, besides
their gradual increase in the direction of the upper
third along the anterior surface of the femur.

Conclusions
1. The results obtained enabled to present

comprehensive characteristic of the structural-
functional peculiarities of the femur by the distribution
of their main morphological constituents.

2. In the upper third of the femoral bone minimal
values of the volume of the hard matrix pores and
water are found on the medial surface, the volumes
of organic and mineral portion of the samples, their
density, general density of the bone and mass of its
mineral portion are found on the posterior surface
with maximal values on the medial and lateral
surfaces.

3. In the medial third of the femur minimal values
of the volume of the hard matrix pores and water are
found on the medial surface, the volumes of organic
and mineral portions on the anterior and posterior
surfaces prevail over the medial one, where their
minimal values are found, the parameters of the
organic portion density are maximal on the anterior
surface, they are minimal on the medial surface;
mineral portion density is maximal on the medial
surface, and minimal on the lateral one with the
smallest values of general density on the lateral
surface and mineral portion mass on the anterior
surface of the femoral bone.
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Perspectives of further investigation
The parameters obtained will enable to examine

their influence upon the regularities of formation of
the morphological signs of the fracture surface of the
tubular bone in the moment of its traumatic injury in
forensic medicine, and present more reliable and
substantiated results to investigatory powers while
prosecuting inquiry in case of injuries of the long
bones of the lower extremities.
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È. Ã. Ñàâêà
Ðåçþìå. Èññëåäîâàíî îñíîâíûå îáúåìíî-ìàññîâûå ïîêà-

çàòåëè õàðàêòåðèçèðóþùèå ìîðôîëîãè÷åñêèå îñîáåííîñòè

ðàçíûõ îòäåëîâ áåäðåííîé êîñòè. Èçó÷åíî îñîáåííîñòè ðàñ-
ïðåäåëåíèÿ ïîêàçàòåëåé îáúåìîâ ïîð òâåðäîãî ìàòðèêñà è
âîäû, îðãàíè÷åñêîé è ìèíåðàëüíîé ÷àñòè, èõ ïëîòíîñòè,
îáùåé ïëîòíîñòè êîñòè è ìàññû ìèíåðàëüíîé ÷àñòè â îáðàç-
öàõ ñ ðàçíûõ ïîâåðõíîñòåé áåäðà ó åãî âåðõíåé, ñðåäíåé è
íèæíåé òðåòè. Ïîëó÷åííûå çíà÷åíèÿ ïîçâîëÿò äàòü âñåñòî-
ðîííþþ õàðàêòåðèñòèêó èññëåäîâàííîé êîñòè ïî âñåé åå
îêðóæíîñòè è äëèíå, à â äàëüíåéøåì, èññëåäîâàòü èõ âëèÿ-
íèå íà çàêîíîìåðíîñòè ôîðìèðîâàíèÿ ìîðôîëîãè÷åñêèõ
ïðèçíàêîâ ïëîñêîñòè èçëîìà òðóá÷àòîé êîñòè â ìîìåíò åå
ðàçðóøåíèÿ (òðàâìàòè÷åñêîãî âîçäåéñòâèÿ) â ñóäåáíî-ìåäè-
öèíñêîé ïðàêòèêå.
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².Ã.Ñàâêà
Ðåçþìå. Äîñë³äæåíî îñíîâí³ îá’ºìíî-ìàñîâ³ ïîêàçíèêè,

ùî õàðàêòåðèçóþòü ñòðóêòóðíî-ôóíêö³îíàëüí³ îñîáëèâîñò³
ð³çíèõ â³ää³ë³â ñòåãíîâî¿ ê³ñòêè. Âèâ÷åíî îñîáëèâîñò³ ðîçïîä³ëó
ïîêàçíèê³â îá’ºì³â ïîð òâåðäîãî ìàòðèêñà ³ âîäè, îðãàí³÷íî¿ òà
ì³íåðàëüíî¿ ÷àñòèí, ¿õ ãóñòèíè, çàãàëüíî¿ ãóñòèíè ê³ñòêè ³ ìàñè
ì³íåðàëüíî¿ ÷àñòèíè â çðàçêàõ ³ç ð³çíèõ ïîâåðõîíü ñòåãíà â éîãî
âåðõí³é, ñåðåäí³é òà íèæí³é òðåòèíàõ. Îòðèìàí³ çíà÷åííÿ
äîçâîëÿòü âñåá³÷íî îõàðàêòåð³çóâàòè äîñë³äæóâàíó ê³ñòêó ïî
âñ³é ¿¿ îêðóæíîñò³ òà äîâæèí³, à â ïîäàëüøîìó äîñë³äèòè ¿õ
âïëèâ íà çàêîíîì³ðíîñò³ ôîðìóâàííÿ ìîðôîëîã³÷íèõ îçíàê
ïëîùèíè ïåðåëîìó òðóá÷àñòî¿ ê³ñòêè ó ìîìåíò ¿¿ ðóéíàö³¿
(òðàâìàòè÷íîãî óøêîäæåííÿ) â ñóäîâî-ìåäè÷í³é ïðàêòèö³.

Êëþ÷îâ³ ñëîâà: ìîðôîëîã³÷í³ îñîáëèâîñò³, îá’ºìíî-ìàñîâ³
ïîêàçíèêè, ñòåãíîâà ê³ñòêà.
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