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Abstract
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Proximalis in Cattle in Postnatal Ontogenesis. Acta vet. Brno,
56, 1987: 231-249.

Studied and described was the radiograph of sesamoid bones of
proximal phalanges on thoracic and pelvic limbs in 23 indivi-
duals of adult cattle aged 2 to 15 years and in 29 individuals
of juvenile cattle from birth to 20 months of age.

In the dorsopalmar (-plantar of palma-(planta-)) dorsal pro-
jection the shadows of axial sesamoid bones-differed from those
of the abaxial ones. Even the radiograph of these bones differed
conspicuously in the course of development. On the basis of ty-
pical changes in shape and relative size of shadows of ossifi-
cation centres of the sesamoid bones of proximal phalanges of
the digits the degree of development of these bones with respect
to age can be evaluated and the stage of individual 's skeleton
development differentiated in the postnatal period from radio-
graphs. In five-month old calves the RTG-picture of the sesamoid
pones of proximal phalanges of the digits was, as to the shape,
the same as that of adult cattle.

In the lateromedial or mediolateral projections the shadows
of individual sesamoid bones of proximal phalanges of digits on
the limb almost entirely overlapped. Their RTG-picture and to-
pographic relations to the metapodium also changed during de-
velopment. ,

On the basis of shape changes in ossification centres of ossa
sesamoidea phalangis proximalis of cattle we have drawn the
attention to further possible exact criterion for evaluation
of the skeleton during the postnatal development in mammals.

Cattle, radiography, ossa sesamoidea phalangis proximalis, development.
The radiographic method is very advantageous even for the

evaluation of the development and maturity of the individual’s
skeleton. After Morgan (1972) the degree of maturity of the
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skeleton is indicative of both the condition and the health of
an animal. In cattle, which is in fact nidifugous animal, born
uitq well developed skeleton and relatively well developed ossi-
fication centres, it will be not enough, when evaluating the ske-
leton maturity of an individual in postnatal period, to enumerate
only the occurrence of ossification centres and to state the dis-
appearance of epiphysodiaphyseal growth cartilages. It is necessa-
ry to focus our attention to the investigation of secondary ossi-
fication centres and ossification centres of sesamoid bones and
to differentiate their shape in relation to the age of an indivi-
dual. Used to advantage for X-ray examination are the distal sec-
tions of limbs, where the ossification centres of ossa sesamoidea
phalangis proximalis develop in postnatal period and the ossificat-
ion centres of ossa sesamoidea phalangis distalis are founded.

The ossa sesamoidea phalangis proximalis are, as against in man
(Borovansky et al. 19679, regular parts of the cattle autopo-
dium centres and are founded already in intrauterine period of deve-
lopment in cattle (Kupfer and Schinz 1923; Ro jas 1943;
Vokken 1950; Fedrigo 1957; Lindsay 1969). The deve-
lopment of ossification centres of ossa sesamoidea phalangis pro-
ximalis in cattle and sequence of their appearance were described
by Cerveny (1983). By determining the sequence of appearance
of individual centres he explained also the typical regular ine-
quality in size of the ossification centres of the axial and aba-
xial sesamoid bones of proximal phalanges of digits belonging to
respective digits on the limb.

The veterinary radiographic literature - monographs (Car1l -
son 1967; Morgan 1972) and also special publications
(Burt et al. 1968; Funk 1966) engaged in radiography of
the skeleton of cattle do not go till now into the study and de-
scription of the RTG-picture of the sesamoid bones of proximal
phalanges of digits in the course of their development. That is
why we decided to study the series of radiograms of the autopo-
dium during ontogenesis of cattle from birth up to the adult age
and to determine the typical changes in the shape of RTG pattern
of sesamoid bones of proximal phalanges of digits in cattle du-
ring the postnatal development.

Materials and Methods

The radiographic examination was performed in 52 animals of
the Bohemian Pied cattle. Out of them 23 animals were the adults
aged 2 to 15 years (See Tab. 1) and 21 animals of juvenile cattle
(Tab. 2). The radiograms were made on a four-valve X-ray appara-
tus "Mega-Meta 125" at the Department of Surgery, University of
Veterinary Science in Brno and then with the aid of portable
X-ray apparatus "Chirax". Some animals were radiographed repea-
tedly in two-week and l-month intervals directly in the stable
and some radiograms were provided in one shot on sacrifying the
animal. The thoracic and pelvic limbs, the left and the right
ones, were always radiographed in resting recumbent position,
without a load. Altogether 262 radiographs of distal ends of the
metapodium and digits of cattle in dorsopalmar (-plantar) or pal-
ma-(planta) dorsal (134 radiographs), mediolateral, lateromedial
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(104 radiographs) and in oblique (dorsomedial) projections (24
radiographs) were examined with respect to the age of animals
from birth up to 15 years and were studied and described with
the aid of L-110 X-ray examination panel providing four inten-
sities of homogeneously dispersed light.

- Table 1 B
Survey on processed material of adult cattle
Sample Age Body mass - Sex
Number (years) kg
1 2 496 o
2 2 420 o
3 5 760 o
4 7 780 o
5 3 530 o
6 3 577 o
7 3 430 o
8 3 481 o
9 4 630 o
10 4 654 o
11 4 712 o
12 4 428 o
13 4 515 o
14 5 485 o
15 5 530 o
16 5 5617 o
17 3 610 o
18 7 623 o
19 8 567 o
20 9 530 0
21 9 550 o
22 10 575 o
23 15 585 o
Results

In dorsopalmar (dorsoplantar) or palma-
dorsal (plantodorsal) projections the ossa sesamoidea
phalangis proximalis in adult cattle are depicted on radiographs
of thoracal and pelvic limbs each separately. They are bounded
with conspicuous outlines on the shadows of epiphyses of the me-
tapodium and partially only on the shadows of proximal phalanges
of the digits, thereby obscuring the detailed outlining of their
structure. Their homogeneous shadows are depicted on the radio-
graphs closely proximately over the articular space of the meta-
carpal-phalangeal (metatarsal-phalangeal) joint lined-up one be-
side the other in horizontal plane. By their shape they differ
somewhat each other and represent generally irregular ovals with
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Table 2
Survey on processed material of juvenile cattle
Sample Body RTG repeatedly at the age of RTG
- No mass Sex Neonate Weeks Months once at
* kg 2 1 2 3 4 5 the age
1 50 ) - - - - - - - neonate
2 44 o - - - - - - - neonate
3 46 d - - - - - - - neonate
4 47 o - - - - - - - neonate
5 56 ? - - - - - - - 2 weeks
6 62 o - - - - - - - 2 weeks
7 45 o - - - - = - - 2weeks
8 42-111x o + + + + o+ + -
9 48-86 x ¢ + + + o+ - -
10 52-85 =% ¢ + L+ + + o+ - -
11 45-85 % o + + + + o+ - -
122 45-103% o + + + + o+ + -
13  47-50x o + + + - - - -
14 50-52 x o + + - - - - -
15 54-56 x O + + + - - - -
16 54-57 x o + + + + - - -
17 47-71 x ¢ - + + + o+ - -
18 40-60 x @ - + + + o+ - -
19 51-72.% @ - + + + o+ - -
20 51-13 % Q - + + + 4+ - -
21 55-76 x 0 - + + o+ o+ - -
22 63 o - - - - - - - 2weeks
23 64 9 - - - - - - - 1 month
24 96 o’ - - - - - - - 5 months
25 101 9 - - - - - - - 6 months
26 165 Q = - - - - - - 8 months
27 20 o - - - - - - - 14 months
28 260 d - - - - - - - 16 months
29 330 d - - - - - - - 20 months

»x Body mass of calves at the time of the first and last RTG

wider basis and with proximal narrowing extending into rounded
apex. The shadows of both axial sesamoid bones of proximal pha-
langes are rather cubic in shape with rounded apex. The shadows
of both abaxial sesamoid bones of proximal phalanges are more co-
nical. The projections of shadows of both abaxial sesamoid bones
of proximal phalanges of the third and fourth digit often extend-
ed, in the limb without load, slightly distally from the space of
metacarpophalangeal (metatarsophalangeal) joint. This shadow
from the abaxial sesamoid bone of proximal phalanx interferes more
conspicuously distally and still more frequently and clearly on
the thoracal limb. Depicted here is the shadow of distal end of
the flexor area and tuberculum distale. The shadow of the abaxial
sesamoid bone of proximal phalanx of the fourth digit is deep in
axial, approximately three quarters, since it is intensified by

.
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the shadow of trochlea of the fourth digit metapodium. In the
abaxial remaining part the shadow of this sesamoid bone is re-
duced, inconspicuous, since, in this part, the sesamoid bone is
not underlaid by the trochlea of the fourth _metapodium.

The abaxial edge of this trochlea forms a sharp boundary of une-
venly deep parts of shadow of the sesamoid bone of the fourth di-
git proximal phalanx. In substantially lesser scale the less deep
part of shadow can be followed at a thorough study of the radio-
gram even on the RTG-picture of the abaxial sesamoid bone of the -
third digit proximal phalanx. At oblique dorsopalmar or dorsoplan-
tar projection these less deep sections of the shadow of abaxial
sesamoid bones of proximal phalanges can be found in opposite size
ratio. The radiolucid spaces between individual pairs of the se-
samoid bones of proximal phalanges of respective digits is de-
picted in the form of 1 - 2 mm narrow space extending along the
symmetrical contours of shadows of the neighbouring sesamoid bo-
nes both in proximal and in distal directions. Proximally, this
radiolucid area passes into the drawing of trabecula of respecti-
ve epiphysis of the metapodium and, distally, it is bounded with

a conspicuous radiolucency of the space of the metacarpal-phalan-
geal (metatarsal-phalangeal) joint and by the shadow of the base
of respective digit proximal phalanx. Between both axial sesamoid
bones of proximal phalanges is about 1/2 cm wide deep radiolucency
of the intertrochleal nick-of the metapodium, into which, from

one or both sides, as dependent on the position of digits during
radiographing, small, not too deep elongated shadows project. De-
picted here on the radiographs are the contours of interdigital
areas and associated structures of axial sesamoid bones of pro-
ximal phalanges. :

In the mediolateral and/or lateromedial
projection the ossa sesamoidea phalangis proximalis of
adult cattle are seen in the radiograms of distal parts of limbs
as a uniform, very intensive shadow localized palmarly or plan-
tarly from the metapodium distal end. They take the height from
the lowest spot of radiolucency of the metacarpo-phalangeal (me-
tatarsophalangeal ) joint articular space proximally up to about
3/4 epiphyses length. The epiphyses are, contrary to diaphysis,
clearly bounded by radiolucid epiphysodiaphyseal growth cartilage
and/or, in later age, by the shadow of epiphysodiaphyseal junction.
The edges of shadow of the sesamoid bones posses unsharp contour, .
since individual sesamoid bones are depicted in those places whe-
re they do not overlap entirely during projection. These shadows
are here less intensive. The shadow of the sesamoid bones of the
third and fourth digit proximal phalanges takes, in lateromedial
or mediolateral projection, the shape of annular sector with
rounded apexes, dorsal concave and palmar (plantar) convex base.
In oblique dorsomedial projection, due to incomplete superposit-
ion of shadows of individual sesamoid bones of proximal phalan-
ges, less intensive shadows of individual sesamoid bones of the
third and fourth proximal phalanges appear partially overshadowed
in the line one behind the other.

In healthy well-developed newborn calves, in dorsopalmar (plan-
tar), and/or in palma-(planta)-dorsal projection all the four se-
samoid bones of proximal phalanges of digits on the thoracic and
pelvic limbs are represented inconspicuously by contrast shadows
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Fig. 1. Radiographof the autopodium of the left (A)
and right (B) thoracal 1limb of 9-year old cow in
dorsopalmar projection.

IIT - third digit, IV - fourth digit, 1 - shadows of
axial sesamoid bones of proximal phalanges of the third
and fourth digit, 2 - shadow of overlapping interdigital
area of the axial sesamoid bone extending into the wide
radiolucency remaining after incisura intertrochlearis

of metapodium, 3 - epiphysodiaphyseal junction (residua),
4 - shadow of distal end of flexor area and distal tu-
bercle of the abaxial sesamoid bone, 5 - inconspicuous
shadow after tuberculum externum and parts of the abaxial
sesamoid bones of proximal phalanx of fourth digit adja-
cent to facies externa, 6 - radiolucency of articular
space of articulatio metacarpophalangea.
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Fig. 2. Radiograph of the autopodium of the left (A)
and right (B pelvic 1limb of 9-year old cow in
dorsoplantar projection.

IIT - third digit, IV - fourth digit, 1 - shadows of
axial sesachd bones of proximal phalanges of the
third and fourth digit, 2 - shadow of overlapping
interdigital area of the axial sesamoid bone extend-
ing to the wide radiolucency after incisura inter-
trochlearis of metapodium, 3 - epiphysodiaphyseal
junction (residua), 4 - shadow of distal end of
flexor area and distal tubercle of the.abaxial se-
samoid bone, 5 - inexpressive shadow after tuber-
culum externum and parts of the abaxial sesamoid
bones of proximal phalanx of the fourth digit adja-
cent to facies externa, 6 - clearing up of the arti-
cular space of articulatio metacarpophalangea.
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Fig. 3. Radiograph of autopodium of the left thoracal
limb in direct lateromedial projection (A) and radio-
gram of the right thoracal limb in oblique mediolater-
al projection (B) of 9-year old cow.

1 - shadow from os metacarpale III et IV, 2 - epiphy-
sodiaphyseal junction, 3 - radiolucency remaining from can.
metacarpalis distalis, 4 - trochlea metacarpi, 5 - super-
posed shadows of all four sesamoid bones of proximal
phalanges in direct lateromedial projection, 6 - distri-¢
buted and partially overlaid shadows of the sesamoid bo-
nes of proximal phalanges in oblique projection,

7 - phalanx proximalis, 8 - articulatio metacarpopha-
langea (radiolucency of the articular space).
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of four ossification centres in cartilagineous bases of these

bones. The shadows of these ossification centres differ clearly by

the shape and size, and also by the location with respect to radio-

lucency of metacarpal (metatarsal) articular space of metacarpo-

(metatarso)phalangeal joint. The shadows of axial sesamoid bones of

the proximal phalanges of the third and fourth digit take the shape

of proximodistal elongated oval with narrower proximal apex without

perceptible difference in size. The shadows of ossification centres

for both abaxial bones are round so as they appear in foetuses and

are of unequal size. Smaller is the shadow of the ossification centre

of abaxial sesamoid bone of the proximal phalanx of the third digit.

The ossification centres of all four sesamoid bones are depicted on

radiographs in dorsoplamar (plantar) projection in horizontal plane

one beside the other on the shadows of distal epiphyses. The proxi-

modistal diameter of shadows in axial sesamoid bones of proximal pha-

langes exceeds 1 cm while being about 0.75 cm in abaxial sesamoid bones.
In two-week-o0ld calves the ossification centres of the sesa-

moid bones of proximal phalanges go on developing as to the si-

"ze and shape. On radiograms in dorsopalmar (plantar) or palma-

-(planta-)dorsal projection the shadows of these centres take

an elongated shape, in particular on pelvic limbs. The shadow

of ossification centre founded as the latest for abaxial sesa-

moid bone of proximal phalanx is usually still round or slightly

elongated and is somewhat smaller than other ossification cen-

tres of the sesamoid bones of proximal phalanges of the respecti-

ve limb. .

In the next developmental stages the proximal ends of oval
shadows of the ossification centres of the sesamoid bones, third
and fourth digit appear sharper and extend in width. The spaces
between sesamoid bones are being reduced. These shadows are lo-
calized in horizontal line, namely, still more conspicuously
over the radiolucent metacarpo-(metatarso) articular space of
the phalangeal joint. The shadows of axial sesamoid bone are
conspicuously longer, not distinguishable from each other accord-
ing to their shapes, shadows of the abaxial bones are reminiscent
of a triangle with the apex inverted proximally. In one-month
old calves the proximal apexes of ossification centres of the
sesamoid bones extend up to the level of the centre of proximo-
distal length of metapodia epiphyses. In three-month old calves,
this centre is reached by proximal apexes of shadows of ossifi-
cation centres of the abaxial sesamoid bones and the shadows of
ossification centres of the axial sesamoid bones even exceed it some-
what in proximal direction. At the ages starting with the fifth
month, the RTG-picture of the sesamoid bones of proximal phalan-
ges does not generally differ in shape from the conditions seen
in adult cattle. In adulthood only general enlargement of shadows
on individual sesamoid bones can be observed even in the relation
to the size of epiphyses and trochleas of the metapodia.

In mediolateral and/or l1ateromedial project-
ion, in radiograms of newborn calves, the ossification centres
for ossa sesamoidea phalangis proximalis depicted in the form of
one, proximodistally, somewhat elongated deep oval shadow, loca-
lized behind the shadow of epiphyses of the metapodium, distally
from the centre of proximal axis of these epiphyses. In other
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Fig. 4. Radiograph of the metapodium of the right thoracal
limb of newborn calf in palmadorsal projection.

1 - elongated shadows of ossification centre for axial
ossa sesamoidea phalangis proximalis, 2 - shadow of
ossification centres for abaxial sesamoid bone of pro-
ximal phalanx of fourth digit is still round, 3 - shadow
of ossification centres of abaxial sesamoid bone of pro-
ximal phalanx of third digit is smallest.

age stages, due to the gradual development of the sesamoid bo-
nes of proximal phalanges of the third and fourth digit, above
all the shape and size of shadows of ossification centres of the-
se bones and their localization change with respect to the radio-
lucency of the articular space of metacarpo(metatarso).

phalangeal joint. In the radiograms, the shadows of these bones



Fig. 5. Radiograph of distal sections of the left (A) and
right (B) pelvic limb of 2-week old calf in plantadorsal
projection.

1 - elongated shadows of ossification centres of axial
ossa sesamoidea phalangis proximalis, 2 - shadow of
ossification centre of the abaxial sesamoid bone of
proximal phalanx of the fourth digit is still round,

3 - shadow of ossification centre of the abaxial sesa-
moid bone of proximal phalanx of the third digit is
smallest.

gradually elongate and reach, by their distal end. up to the
radiolucent articular space of metacarpo-(metatarso) pha-
langeal joint. In calves aged six months the development even
in proximal direction is already conspicuous, so the proximal
apex of sesamoid bones of proximal phalanges of the third and
fourth digit go up to two thirds of length of the metapodia
epiphyses and, in l4-month old individuals, these relations

are the same as found in adult cattle. The typical shape of
shadows of these sesamoid bones of proximal phalanges, as found
in lateromedial and mediolateral projections in adult individu-
als can be traced already in the radiograms of five-month old
calves.
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Fig. 6. Radiograph of distal section of the right pelvic
limb of l-month old calf in plantadorsal projection.

1 - shadows of ossification centres of the axial sesamoid

bones of proximal phalanges of the fourth digit are conspi-
cuously elongated and proximally pointed, 2 - shadows of
ossification centres of both the abaxial sesamoid bonesare also
elongate and proximally point, 3 - phalanx proximalis of

the \third digit, 4 - phalanx proximalis of the fourth digit,

5 - epiphysodiaphyseal growth zones of metapodium and of
proximal and central phalanx of the digit.



Fig. 7. Radiograph of autopodium of the left thoracic limb
of 3-month old calf in dorsopalmar projection.

1 - shadows of ossification centres of the axial sesamoid
bones of proximal phalanges, 2 - shadows of ossification
centres of the abaxial sesamoid bones of the third and 2
-fourth digit, 3 - epiphysodiaphyseal growth zone of meta-
carpals, 4 - radiolucent articular space of articulatio
metacarpophalangea, 5 - os carpale II et III.

243
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Fig. 8. Radiograph of distal end of the left (A) and right
(B ) pelvic limb of é-month old calf in plantadorsal pro-
jection.

1 - shadows of the sesamoid bones of proximal phalanx of
the third digit, 2 - shadows of the sesamoid bones of pro-
ximal phalanx of the fourth digit (the shadows of axial

and abaxial sesamoid bones do not differ in shape from

the relation found in adult cattle), 3 - epiphysodiaphyseal
growth zone of metatarsals and phalanges, 4 - radiolucent
articular space of articulatio metatarsophalangea.

\
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In oblique dorsomedial projections these
shadows of ossification centres are lined up one beside the
other or partially overlap with clearly visible even their va-
rious sizes and shapes in the stage of early postnatal development;
the round shadows of ossification centres of the abaxial sesamoid
bones and elongated oval shadows of ossification centres of axial
sesamoid bones of proximal phalanges.

Discussion

On the basis of detailed knowledge of anatomic structure of
the sesamoid bones of proximal phalanges of cattle (Cerveny
1984) and their development (Kupfer and Schinz 1923;
Lindsay 1969; Cerveny 1983 and others) we have studied
and described their radiologic pattern in adult cattle. Also
described were the changes in radiologic pattern of the sesamoid
bones of proximal phalanges relating to the shape and topographic
relations to the metapodium and metacarpo-(metatarso) phalangeal
joint in the course of postnatal development. So we complete a
void in the veterinary radiologic literature (Funk 1966; Ca-
rlson 1967; Burt et al..1968; Morgan 1972). Because the
sesamoid bones of proximal phalanges, as reported by Nickel
et al. (1977), are a regular element of cattle skeleton and their
ossification and sequence of origin of the ossification centres

erveny 1983) and their development and changes in shape have
a typical course, we suggest to make use of our data as a basis
" for the evaluation of the maturity stage of the juvenile cattle
skeleton. Similarly, it is possible to study even the changes in
shape of the whole series of further secondary ossification
centres of the skeleton and make use of them even in this field.
Sokolowska - Pituchowa and Goszczynski (1971) sug-
gest to make use of the knowledge of change in shape of ossifi-
cation centres of the antebrachial bones of the skeleton in the
course of development also for the evaluation of skeleton maturi-
ty in man. Consequently, another aspect for the evaluation of the
skeleton age thus appears. In addition to the traditional finding
of the ossification onset both in primary and in secondary ossi-
fication centres of individual bones, or in later age, the invo-
lution of growth cartilages in epiphysodiaphyseal zones of bone,
there are typical changes in shape of ossification centres that
‘sequentially appear with the development and growth of bones.

Comparison of the developmental stages of ossification centres
and the actual age of larger number of animals in age groups
allows us to determine a standard for the skeleton age of juve-
nile animals thereby developing a further criterion for the eva-
luation of the skeleton differentiation in the postnatal period
of development. However, it is necessary to keep in view the
possible time dispersion, above all with respect to breed cha-
racteristics and, possibly, to the genetic specificity and effects
of the environment in the course of intrauterine development, as
proved by Gerard et al. (1974) in rats. Just the different
shape of ossification centres of axial and abaxial sesamoid bones
of proximal phalanges and unequal size and shape of abaxial sesa-
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Fig. 9. Radiographof distal end of the left thoracic limb
of l4-month old bull in mediolateral (A) and dorsopalmar
(B) projections.

1 - shadows of sesamoid bones of proximal phalanx of the
third and fourth digit, 2 - radiolucencyof articular space
of articulatio metacarpophalangea, 3 - epiphysodiaphyseal
growth zone of metacarpals , 4 - epiphysis metacarpi III,
5 - shadows of ossa sesamoidea phalangis distalis.
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Rentgenovv obraz ossa sesamoidea phalangis
proximalis skotu v postnatdlni ontogenesi

Studovali jsme a popsali rentgenovy obraz sezamskych kosti
proximilnich &l4dnkd prstd na hrudnich i pénevnich kon&etindch
23 jedinch dosp&lého skotu .ve viéku od 2 do 15 let a 29 jedin-
ct juvenilnfho skotu ve v&ku od narozenf aZ do 20 mé&sicd.

V dorsopalmirnf (plantirn{) &i palma (planta) dorsdln{ pro-
jekci se tvarové 1i%{ stiny axidlnfch sezamskych kost{ od aba-
xidlnfch. Vyrazn& se 1i%f i rentgenovy obraz té&chto kosti
v prab&hu vyvoje. Na zdkladé typickych zmé&n tvaru a relativni
velikost{ stind osifikadnich center sezamskych kost{ proximél-
nich &l14nka prstd lze v raném postnatdlnim obdobf na rentgeno-
gramech hodnotit_stupen vyvoje t&chto kost{ vzhledem k véku
a posoudit stupen vyvoje skeletu jedince. U pé&t mé&sfci starych
telat je rentgenovy obraz sezamskych kost{ proximdlnich &lénkud
prstd co do tvaru shodny s obrazem u dosp&lého skotu.

V lateromedidlnf &i mediolaterdlnfi projekci se stiny jednotli-
vych sezamskych kost{ proximdlnich &l4nki prstd na konZeting
témst zcela prevrstvuji. Jejich rentgenovy obraz a topografické
vztahy k metapodiu se téZ b&hem vyvoje méni{.

Na zdkladé zjisténych tvarovych zmén osifika&nich center
pro ossa sesamoidea phalangis proximalis skotu jsme upozornili
na dals{ moZné exaktni kriterium pro hodnocen{ diferenciace ske-
letu v prab&hu postnatdlniho vyvoje u savcd.

PeHTreHOBCKas KapTHHA ossa sesamoidea phalangis proximalis
KPYNHOr'O pOraToro CkKOTa B IOCJEepPONOBOM OHTOr'e€Hese

[laeTcs onHcaHHe PEHTreHOBCKOA KapTHHE Ossa sesamoidea
phalangis proximalis u ux Tonorpa¢HuyeCKux OTHOmMEHHH X METanonHIo
H MeTaxapnanbHO# uvacTH (metatarso) cycraBa ¢anaHrM IPYRAHHX H
TaSOBHX KOHEYHOCTEH B3POCHOroO KPYNMHOr'O pOraToro CKOTA M MOJOOHS-
Xa YemCKOro NPaTHHCTOrO NIEeMeHH CO OAHs oTena mno 15 sner.

B pmopconanbMapHOM (nnaHTapHOM) HAH ManbMa-aoOpCcCanbHOM
NMPOEKXTHPOBAHHHM MO ¢opMe OTNHYAKWTCSA TEHM aKUHANbHHX K abaxKuHalb—
HBIX CEeCaMOBHMIHHX KOCTeH.

CymecTBEHHO OTNHMYaeTCs TaKXe DPEHTNeHOBCKAas KapTHHA ITHX
XOoCcTe# B Xone pasBHTHA. Ha OLHOBE THMHYHHX H3MEHEHHA QODMH H
OTHOCHTENLHOI'O pasMepa TeHel LEeHTPOB OCCHOHKAUHH CeCaMOBHAHLIX
XOCTel MPOKCHMaNbHHX ¢anaHr MOXHO Ha PEeHTreHOrpamMMax B pPaHHHR
nepHox nocje oTejla OLUeHHTh CTEeNeHb PasBHTHUSA NaHHHX XOCTe# mno
OTHONEHHI0 K BO3PACTy M CYOHTb O CTEMNEHH PasBHTHSA CKejeTa XH-
BOTHOrO. PeHTreHOBCKas KapTHHA CECAMOBHIHHX KOCTE# NPOKCHUMANbHBIX
KOCTOUEK nanblUeB TeJNsiT B BOSpacTe NATb MecAlUeB coBnagaeTr no ¢op-
Me C KapTHHO# BSPOCHHLX XUBOTHHX.

B narepoMenHasbHOM MM MENHOJATEpPaNlbHOM NMPOEKTHPOBAHHH Te-
HH OTHENbHHIX CEeCAaMOBHAHBIX KOCTEH NPOKCHMANbHHX dajaHr HA KOHeuY-
HOCTH MOUTH MONHOCTLH MEpeKpHBAaWTCA. HX pPEeHTreHOBCKass XapTHHA
U Tonorpad¢HyecKHe OTHOMEeHHMA K METAaNnonHKw B XOOe PasSBHUTHA Taxxe
MEeHSKTCS.

Ha ocHOBe yCTaHOBJEHHHX H3MEHEeHHHA QOpPMH LEHTPOB OCCHOHKA-
uMn B ossa sesamoidea phalangis proximalis xpynHoro poraroro
CKOTa M O6GpPAaTHIH BHHMAHME HA ClenyomuiA BOSMOXKHHA TOUYHHA OUEH-
X# nudédepeHUHANHH CKejeTa B bOAe MNOCTHATANBHOI'O POSBHTHS Mne-
KONHTAKMUX .
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Fig. 10. Radiograph of acropodium of the left pelvic limb of
2-month old calf in mediolateral projection.

1 - shadows of ossification centres of ossa sesamoidea
phalangis proximalis, 2 - radiolucent articular space of
articulatio metatarsophalangea, 3 - epiphysodiaphyseal
growth zone of metacarpuses, 4 - phalanx proximalis,

5 - shadow after ossification centres of ossa sesamoidea
phalangis distalis.

moid bones of proximal phalanges in early postnatal period of
development are a determining sign of the maturity stage of
the skeleton, since in older and insufficiently developed in-
dividuals, the signs of earlier developmental stage of these
bones and vice versa can occur.
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