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Fractures of the long bones of the lower extremities
are accompanied with a high rate of invalidism,
considerable expenses on their treatment, a rela-
tively high case fatality rate and a permanent atten-
tion on the part of inquest organs, executing inves-
tigatory measures [1-3]. The number of road acci-
dents, as a result of which the bulk of fractures of
the long bones of the lower extremity takes place,
is on the rise annually by 7-10% [4]. A skeletal
injury diagnosed in over a third of victims is placed
second after neuroinjuries within the pattern of a
severe mechanical injury. The share of fractures,
for example, of the crural bones reaches 36,6%.
Therefore, fractures of the long bones of the lower
extremities occupy a leading place in the practical
activity of medical specialists and are the object of
investigatory actions. Forensic-medical experts
should give answers to important questions of the
inquest bodies based on a detailed familiarizing
themselves with the circumstances of the case,
postmortem findings, a study of the roentgenologi-
cal picture or an investigation of the plane of a
fracture [5-7].

The object of the research: to carry out a
forensic-medical analysis of clinical cases of frac-
tures of the long bones of the lower extremity and
substantiate long-range trends of corresponding
scientific investigations.

Material and methods. We have studied 318
clinical cases of fractures of long bones of the
lower extremity (117 – of the femoral bone, 106 –
of the tibia, 95 – of the fibula) by means of the
methods of the statistical and comparative analy-
ses with due regard for the gender ratio, a distrib-
ution based on the age, localization, the orienta-

tion of the fracture line, the type of a physical
action, the facts of the case and the participation of
outsiders. All the fractures have been subdivided
by us into such groups based on the presence and
number of bone fragments: 1) noncomminuted –
two fragments are divided by the fracture line with-
out accessory bone fragments; 2) comminuted –
these is an accessory fragment among splinters;
3) multifragmental – there are two and more acces-
sory bone fragments in the region of the fracture.
Interrelations between the point of the force appli-
cation and the place of tubular bone destruction
were determined. If a fracture corresponded to the
place of the force application it was characterized
as local; if outside the point of the force applica-
tion – constructional; if a fracture conformed to the
point of the force application, but with the formation
of accessory capillary fractures beyond it on the
bone (as a construction) – locally constructional.

Results of the research. A sex – related distri-
bution of fractures of the femoral bone has estab-
lished that 67 (57,3%) of them fall on men, 50
(42,7%) – on women. The largest number of such
fractures falls on persons of elderly – 39 (33,3%)
and senile – 37 (31,7%) age, less – on persons of
the second period of mature age – 28 (23,9%), the
lowest number – persons of the first period of mature
age and youths – 11 (9,4%) and 2 (1,7%) respective-
ly. The right leg was injured in 60 (51,3%) cases,
whereas the left one – in 57 (48,7%) cases. Hereat,
114 (97,4%) fractures were closed, 3 (2,6%) – open.

The findings, illustrating the distribution of
fractures of the femoral bone based on the localiza-
tion are very demonstrative. As it appears from the
data of figure 1, the bulk of fractures was identified
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at the level of the proximal metaepiphysis of the
femoral bone – 79 (67,5%), the rest at the level of the
middle one-third – 18 (15,4%), the upper and lower
one-thirds – 8 each (6,8%) and the distal metaepiph-
ysis – 4 (3,5%). It has been established that 57
(48,7%) fractures were noncomminuted, 47 (40,2%)
– comminuted, 13 (11,1%) – multifragmental. The
results of the research demonstrate that the majority
of fractures of the femoral bone were constructional
– 95 (81,2%), the minority – local and locally con-
structional – 19 (16,3%) and 3 (2,5%) respectively.

Fractures of the femoral bone arose as a result
of various physical actions and their combinations.
As it follows from the data of figure 2, the greatest
number of fractures of the femoral bone arose due
to the action of force along the bone axis – 92
(78,6%), fractures formed as a result of blows (col-
lisions) with blunt objects were 5,7 times less as far
as their number was concerned with the develop-
ment of a flexural deformity – 16 (13,6%). In iso-
lated cases fractures of the femoral bone occurred
as a result of squeezing – 4 (3,4%), the action of
force along the bone axis combined with twisting – 3
(2,6%), twisting and striking combined with twisting
– 1each (0,9%).The basic direction of the fracture
line in relation to the longitudinal axis of the femoral
bone is obliquely transverse – 54 (46,2%). In 29
(24,8%) and 26 (22,2%) cases fracture lines with a
transverse and oblique orientation have been estab-
lished respectively, in 5 (4,3%) – with a longitudinal
orientation, in 3 (2,5%) – with a spiral one.

We have determined the conditions of the

onset of thigh fractures. It has been established that
the greatest number of fractures of the femoral
bone arose as a result of falling while walking – 73
(62,4%). A considerably smaller number of these
fractures occurred under other circumstances: 23
(19,6%) – due to road accidents, 18 (15,4%) –
while falling from a height, 3 (2,6%) – due to a
direct action of blunt solid objects. It should be
noted that in 90 (76,9%) cases femoral bone frac-
tures ensued through a victim's carelessness or an
unfavourable concatenation of circumstances, in
27 (23,1%)fractures were caused by outsiders.

When distributing fractures of the tibia based
on the sex, it has been found out that 78 (73,6%)
out of them fall on men, 28 (26,4%) – on women.
An analysis of these particular age-related injuries
evidences that half of the fractures of the tibia falls
on persons of the second period of mature age – 54
(50,9%), less on persons of the first period of
mature age – 29 (27,4%), least of all on persons of
adolescent and elderly age – 12 (11,3%) and 11
(10,4%) respectively. The right leg was injured in
55 (51,9%) cases, the left one in 51 (48,1%); 88
(83,0%) fractures were closed, 18 (17,0%) – open.

As it follows from the data of figure 3, the
bulk of fractures of the tibia occurs within the
range of its lowest and middle midshafts – 50
(47,2%) and 41 (38,7%) respectively; 11 (10,4%)
fractures were localized in the upper one-third, 4
(3,7%) – at the level of the metaepiphysis. The fol-
lowing data based on the presence of accessory
bony fragments and of their number in region of
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Fig. 1. The distribution of fractures of the femoral bone
based on the localization.

Fig. 2. The types of physical actions, that caused frac-
tures of the femoral bone.

Fig. 4. The types of physical actions, that caused frac-
tures of the tibia.

Fig. 3. The distribution of fractures of the tibia based on
the localization.



the fractures were obtained: 57 (53,8%) fractures
were comminuted, 28 (26,4%) – noncomminuted
and 21 (19,8%) – multifragmental. It has been
found out by means of an analysis of the interrela-
tions of the point of applying force and the fracture
site, that 57 (53,8%) fractures of the tibia were
local, 45 (42,4%) – constructional, 4 (3,8%) –
locally constructional.

As it appears from the findings of figure 4,
fractures of the tibia in a half of the patients – 54
(50,9%) arose due to the action of blunt objects
with the development of a flexural deformity. A
considerably lesser quantity is caused by the rest of
the physical factors: due to the action of force
along the axis of the bone – 20 (18,9%), due to
twisting – 13 (12,3%), due to the action of force
along the axis combined with twisting – 5 (4,7%),
from squeezing – 4 (3,8%). The line of a fracture is
oriented obliquely-transversely and transversely in
relation to the longitudinal axis of the tibia with
almost identical frequency – 34 (32,1%) and 33
(31,1%) respectively. The line of a fracture had a spi-
ral orientation in 21 (19,8%) cases, an oblique one –
in 15 (14,2%), a longitudinal one – in 3 (2,8%).

An analysis of the conditions of the onset of
fractures of the tibia evidences that the greatest
number of such fractures occurred as a result of
road accidents – 43 (40,6%), a lesser one through a
fall while walking – 29 (27,4%) and due to a direct
action of blunt objects – 19 (17,9%), the lowest one
in consequence of falling from a height – 15
(14,1%). It should be noted that in 58 (54,7%)
cases tibial fractures ensued through patients' own
carelessness, in 48 (45,3%) cases injuries were
inflicted by outsiders.

When distributing fractures of the fibular bone
based on the sex it is established that 71 (74,7%)
out of them are ascribed to men, 24 (25,3%) – to
women. Half of the fractures of the fibula is estab-
lished in persons of the second period of mature
age – 49 (51,6%), almost half of this number – 26
(27,4%) – in persons of the first period of mature

age, the lowest one in persons of elderly age – 11
(11,6%) and adolescent age – 9 (9,4%). The right
leg was injured in 46 (48,4%) cases, in 49 (51,6%)
– the left one. 80 (84,2%) fractures were closed, 15
(15,8%) – open.

As it ensues from the data of figure 5, the
majority of fibular fractures – 43 (45,3%) were
located in its lower midshaft, less in the middle –
29 (30,5%) and the upper one-thirds – 22 (23,1%),
but least of all in the distal metaepiphysis – 1
(1,1%). The following findings have been estab-
lished on the basis of the presence and quantity of
accessory bony fragments in the region of a fracture
of the fibular bone: 42 (44,2%) fractures were non-
comminuted, 39 (41,1%) – comminuted, 14 (14,7%)
– multifragmental. An analysis of interrelationships
of the point of the force application and the site of a
fibular fracture has shown, that local and construc-
tional fractures constituted the greatest number, their
amount being equal – 46 each, whereas locally con-
structional ones occurred least of all – 3 (3,2%).

As follows from the findings of figure 6, in a
lesser half of the cases fractures of the fibular bone
are caused by the action (collisions) of blunt
objects with the ensuing origination of a flexural
strain – 42 (44,2%), twice less they formed due to
the action of force along the axis of the extremity –
22 (23,2%). Fractures arose considerably less sel-
dom due to other physical actions: 11 (11,6%) –
due to blows combined with twisting, 10 (10,5%) –
from twisting, 6 (6,3%) – due to the action of force
along the bone axis combined with twisting, 4
(4,2%) – from squeezing. The fracture line is more
often oriented obliquely and transversely in rela-
tion to the longitudinal axis of the fibular bone – 31
(32,6%) and 30 (31,6%) respectively, less fre-
quently – obliquely-transversely – 22 (23,2%),
least seldom – spirally and longitudinally – 9
(9,5%) and 3 (3,1%) respectively.

An analysis of the conditions of the origina-
tion of fractures of the fibular bone evidences that
the greatest number of such fractures arose as a
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Fig. 5. The distribution of fractures of the fibula based
on the localization.

Fig. 6. The types of physical actions, that caused frac-
tures of the fibula. 



result of road accidents – 35 (36,8%), a smaller one
– due to a fall while walking – 28 (29,5%) and a
direct action of blunt objects – 18 (19,0%), the
lowest number – 14 (14,7%) – from a fall from a
height. It is worth noting, that in 57 (60,0%) cases
fractures of the fibular bone ensued through vic-
tims' own carelessness and an unfavourable con-
catenation of circumstances, in 38 (40,0%) injuries
were inflicted by outsiders.

Conclusions and prospects of further stu-
dies. 1. Based on the character of damage fractures
of the long bones of the lower extremities are large-
ly closed. 2. The majority of victims with fractures
of the long bones is made up of men on whom 2/3
of fractures of the tibial and fibular bones and over
half of the fractures of the femoral bone fall. In the
first case these are persons of mature age, in the
second one – of elderly and senile age. 3. Fractures
of the femoral bone are more often (2/3 of the
cases) located at the level of the proximal metaepi-
physis, they are largely noncomminuted; fractures
of the tibial and fibular bones are almost in half of

the cases localized at the level of the lower one
third and are largely comminuted. 4. Over 3/4 of
fractures of the femoral bone are constructional
and are caused by the action of force along the axis.
Fractures of the bones of the crus very often occur
from a direct action of blunt objects and force
along the axis; fractures of the tibial bone in half of
the cases are local; the frequency of local and con-
structional fractures of the fibular bone is almost
identical. 5. Fractures of the femoral bone in
almost half of the patients are short oblique, more
often are due to a fall while walking; fractures of
the tibia are more often short oblique and trans-
verse, of the fibula – oblique and transverse; almost
in half of the cases fractures of the crural bones are
caused by outsiders. 6. A fractographic study of the
morphologic signs of the plane of fractures of the
long bones of the lower extremity and a study of
the structural-functional characteristics of those
areas of bones prone more often to destruction are
considered to be promising in clinical and forensic-
medical practice.
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ÑÓÄÅÁÍÎ-ÌÅÄÈÖÈÍÑÊÈÉ ÀÍÀËÈÇ ÏÅÐÅ-
ËÎÌÎÂ ÄËÈÍÍÛÕ ÊÎÑÒÅÉ ÍÈÆÍÅÉ ÊÎ-
ÍÅ×ÍÎÑÒÈ

Ðåçþìå. Íà îñíîâàíèè ñóäåáíî-ìåäèöèíñêîãî àíàëèçà
318 ïåðåëîìîâ äëèííûõ êîñòåé íèæíåé êîíå÷íîñòè
ïðåäñòàâëåíî èõ ðàñïðåäåëåíèå ïî ïîëó, âîçðàñòó, ëî-
êàëèçàöèè, íàïðàâëåíèþ ëèíèè ïåðåëîìà, õàðàêòåðó è
âèäó âíåøíåãî âîçäåéñòâèÿ è óñëîâèÿì îáðàçîâàíèÿ.
Íàìå÷åíû ïåðñïåêòèâû ñóäåáíî-ìåäèöèíñêèõ èññëå-
äîâàíèé äëèííûõ êîñòåé íèæíåé êîíå÷íîñòè. 
Êëþ÷åâûå ñëîâà: ïåðåëîìû, äëèííûå êîñòè, íèæ-
íÿÿ êîíå÷íîñòü.

FORENSIC-MEDICAL ANALYSIS OF FRACTU-
RES OF THE LONG BONES OF THE LOWER
EXTREMITY

Abstract. A forensic-medical analysis of 318 cases with
fractures of the long bones of the lower extremity has
been performed. Their distribution based on the gender,
age, localization, orientation of the fracture line, charac-
ter, the kind of an external action and the conditions of
forming have been shown. Long-term ways of further
studies of these particular bones in forensic medicine
have been presented.
Key words: fractures, long bones, lower extremity.
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