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Six pip wei&hin& 20-30 kg with various dearees ofmotility and posture disorders
from a stock exhibitq mass incidence of chondrodysplasia fetalis (amf), and two
healthy controls of similar weight were investipted in our radioiOlical study this disease. Aslilht dearee ofamF can hardly be radioiOlically dilllDosecl without sufficient
practice or comparison with controls. A more severe dearee of amF was characteristic to such an extent that it should not be mistaken for another disease. In
spite of that some structures in radiosraphs were identified only after a comparison
was made with patholoaical anatomic:al and osteo1oaical preparations from the X-rayed
animals.
Overall skeleton mineralization in radiosraJ)hs did not substantially differ from
the controls. Among the most striking symptoms of CHDF were deformation of
growth plates and a varying extent oftheir premature closure, together with the cessation
of the lonaitudinal growth of 1001 bones. In particular, the shortenirw affected the
humerus. femur, tibia and metapodialia. Epiphyses were greatly enIarpd anddefonned.
which caused severe articular incongruenc:ies with correspondirw motility disturbances.
Serious hip joint dysplasia was frequenl Premature closure of individual acetabular
growth plates taking place at different times results in pelvic asymmetry of various
proportions. Because we were able to demonstrate symptoms of amF in limb
bones only, we call the disease chondrodysplasia fetalis disproporcionalis.
Radiology has demonstrated its usefulness as a quick, simple and effective method,
allowing early diagnosis ofamF at the time when it cannot be identified by adspection
or clinical examination.
Development, anomaly, OIteoiOflY, tuthroIOflY, dysplasia coxae, growth atul motility
disturbancn, patholOflY, hemJity, growth plates, tu1icular incongruency
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Olondrodysplasia fetalis is considered to be one of the most frequent hereditary disturbances
of skeletal development in domestic animals (N a c h t she i m 1940). As an independent
nosological unit it was described mainly in cattle and dogs, but also in sheep, goats, rabbits
(D a e m m ri c h 1967, 1985; Ham 0 r i 1983). N i e b e r 1 e and Co h r s (1970)
mention the possibility m its occurrence in the domestic fowl and pi~ but without giving any concrete data or quoting any authors. Apparently the frrst to report the occurrence
of chondrodysplastic dwarfs in pigs were J ens e net a I. (1984). They focused their attention
on the identification of hereditary patterns in this disease. K a man et al. (1987) diagnosed
fetal disproportional chondrodysplasia in pigs of a medium-large stock where the disease had
reached mass proportions.
Being a congenital anomaly, a disease occurring in newborns, as Sub den et al. (1972)
described it in newborn pups, it eludes detection but can be diagnosed radiologically and, later,
also by adspection. While investigated relatively thoroughly in man, developmental skeletal anomalies
in domestic animals have not been sufficiently described and J u b b et al. (1985) stress the need
of detailed radioloaic:al, anatomical and histological examination of this area. Our radioloaical
study is conceived as a contribution towards this goal.
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MataWs .... MetItods
,;~or;. the.. ~o~cal .•~dy•• ~ .pigs•. ~es. an9 f~es,:,w~ng; afOU!1d2Q;~. Q" "Up.
'vanO(l!l 'degt'eeSof motility and posture disorders 81'l.divencomplete 'collaP'se'of'motnity, were
chosen from a stock afflicted with fetal chondtodysplasia. The control group con.sist" pf; ~
clinically healthy pigs of corresponding body mass from a different stock.
' , .' . .
The stock affected consisted of around 250 sows· of ten different breeds or their combinations.
Out of about 800 pigs, nearly 100 suffered from fetal chondrody!lplasia,· which was already observed
in piglets. In juvenile pigs weighing over 20 kg the disease became unbearable for the problems
of locOmotion and posture' it· presented. The animals for' our radiological' study, were selected
w:represent the main development stages of·the disease; They were X-rayed both alive and post
mortem in the ventrodorsal, lateromedial; caudocranial and caudodorsal projections using the
DUROLUX Chirana apparatus, MEDIX RAPID, Foma, films, and exposure times corresponding
to the regions X-rayed.
'
.'
For better visualization of some details we used radiology of separate limbs. The structures
which could not be fully and unequivocally identified in radiographs, were elucidated by compaqng
the radiographs with pathological anatomical and osteological preparations subsequently made
from the, ~e animals.

Results
The'8niina1satfected were chaJ.:acterized by their overall body structure with
strikingly short ,limbs, relatively more .developed musculature particularly in the
gluteofemoral region with skinfolds, with their other dimensions, i. e.'the head
and overall body length, being in propOrtion to their age. ChortdrOdysplastic
pigs exhibited manifested disorders' of mobility, particuIarly hi the pelvic limbs.
In severe cases, the pigs were unable to stand up or maintain a ,standing
posture.
Radiological' examination 'confirmed by and sllPpIemented with ~bsequent
pathological anatoinical. eXaminatioil eorrespondedwith the clinical syMptOms of
disturbed motility as well as external symptoms of pathological anatomical anomalies.· Radiographs provided convincing illustrative documents of chondrodysplasia affecting only limbs. Thechange~bowever,werenot of the same
intensity when a.cotDParison was made betw~ pathological anatomical changes
in pelvic and thoracic limbs, or between individual topo~phically .analogous
zones.
In the',egiono!the pelvic limb, the stylopodium and in particular zeugopodium,
i. e. the femur and tibia together with their corresponding joints, exhibited
constant and the most serious effects of dysplasia The lenght and width of
the pelvis were not 'as a rule significantly affected. With the exception of the
acetabulum, the changes wer~ relatively small and to a certain extent'in relation
·with overal thedyspJastic osteochondrotic changes. This contrasted with the crural
region, and in particular. the tibia, which exhibited striking anomalies in the
proximal metaphysis' and especially ~piphysi;i, eVeI}. in otherwise fairly mild
cases of chondrodysplasia
'
.
Dysplastic changes in the pelvis were localized in the acetabular region
Our 'group of experimental animals cOmprised pigs in different stages of the
disease, form very mild to the most severe; rromhip joints 'with femur' epiphysis fully inserted acetabulum to its partial or total luxation, where it was dislocatedcompletely out of the acetabulum.
Radiographs confirmed a striking agreement between an overall situation
in the bones of the pelvic limb, particularly as regards tibial dysplasia, and
the intensity of the diseases manifestations in the hip joint region If the 'changes
in the tibia were relatively small, mdiographs of the hip joint region showed
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situation. which was close to normal, with uniformly spherical caput femoris,
fully inserted. in the adequately formed fossa acetabularis. As regards the length,
width and thickneSs of its bones, the pelvis was developed quite normally.
The dynamics of dysplastic changes in the pelvis are shown in Figs. 1-6. The mildest cases of the disease (Fig. 1) were manifested in the hip bone region bya mild
sometimes hardly noticeable, flatteru~' of the acetabulum tu}d adequately caput
femoris, a slight but distinct narrowing of the bright, stripe in the epiph~al
plate of the caput femoris and the acetabular growth plate between the ilium
and the ischium, which indicates premature ossification Practically all of the caput
femoris is inserted in the acetabulum.

Fig. 1. Serious degree of chondrodysplasia fetalis (CHDF). Strikingly short limbs placed under'
the body, arched back, collapse of pelvic limbs motility.

The joint' may be 'affected unilaterally. Fig. 2 shows a slightly affected right
hip joint, which is expressed in a slight flattening and oval craniocaudal elongation of the fossa acetabularis, with an analogically shaped caput femoris. The
left-side caput femoris is regular in shape but the joint space is.wider.
Acetabular growth cartilage of the right acetabulum in Fig. 3 is still very prominent, which corresponds to th~ slightly affected tibia on the right. The distinct
narrowing of the bright patch of thejntra-acetabular cartilage of the left acetabulum, on the other hand, corresponds to' the severe dysplasia of the proximal
epiphysis of the tibia on the Jeft.
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FIg. 4 shows a strongly asymmetric pelvis, its left half being substantially
shorter than the right one. Growth cartilage between the ilium and left ischiadic
acetabulum is hardly perceptIble, while in the right acetabulum, growth cartilage
is relatively wide. The difference between growth cartilage of the two hip joints
is responsible for the difference in length between the two pelvic halves. Uniform
radiodensity, merging with that of pelvic bones, withjust a faint suggestion offossa
which was confirmed by a total dislocation of the caput femoris out of the
acetabulum. Irregular shadows protruding from the floor of the right acetabulum
point to exostotic activity. This corresponds to a partial dislocation of the
right caput femoris.
Practically analogical changes were found in pig No.5. This time, however,
the right half of the pelvis was shorter and the right acetabulum changed.
The most serious X-ray finding in the hip joint region of this pig was a dislocation of both femural heads completely out of the acetabulum and their
severe dysplasia
Compared to control animals, the pelvis of pig No. 6 was considerably wider
in all projections and its bones noticeably thicker. The acetabulum in the ventro-dorsal projection was of a characteristically spherical shape with homogeneous
radiodensity, merging with of pelvic bones, with just a faint suggestion of fossa
acetabularis in the left acetabulum. In radiographs their rims have a double
contour. A comparison of the radiographic finding with osteological preparations
showed that both acetabula were entirely filled with new bone tissue protruding
over the rim. The heads of both thigh bones are strikingly low. They are loose,
unattached to the articular fossa either morphologically (enartrosis) or anatomically
by means of the ligamentum capitis femoris.
FeIDOn) dysplasia belongs among the most striking and characteristic changes.
Its degree was in proportion to that of the hip joint dysplasia and an over:all
health impairment In the case of mild dysplasia (Fig. 7), the longitudinal
'growth of the bone was not significantly affected (see controls), but chondrodysplasia was indicated by the fact that the thigh bone was generally thicker, the distal
epiphysis broadened into a club-like shape, partirularly in the cranio-atudal
direction, characteristic gutter-shaped bent of the metaphyseal rim in the proximal
direction, and severe tibial dysplasia
In slightly severe fetal chondrodysplasia (Fig. 2, left), we find the caput
femoris either still regularly shaped in analogically shaped acetabulum, or already
flattened but still sufficiently inserted in the articular fossa Distal metaphyses
of both femurs are substantially broadened, the edge turned back in a gutter-shape
fashion, the diaphyses shortened and epiphyses substantially enlarged.
In medium severe chondrodysplasia the most striking symptoms include
heavy lateral deviations of thighbones with their heads bent outwards (coxa
valga). Their considerable shortening with a strong club-shaped broadening of
the distal end is connected with a total disappearance of the distal epiphyseal
cartilage and considerable narrowing or even partial disappearance of the proximal
,.
epiphyseal cartilage.
Severe chondrodysplasia of the thighbone is characterized by a total or nearly
total dislocation of its head out of the acetabulum. FIgS. 4 and 6 present
a chaIacteristic and unmistakable picture. The shortening is most noticeable
in the diaphysis. Distal metaphysis broadens suddenly and extremely, presenting
a goblet-like appearance, with robustly developed distal epiphysis inserted into
it, its width reaching up to 2/3 of the femur. Proximal metaphysis broadens

327

to a lesser extent, the collum femoris is markedly shortened and thickened.
Radiographs ofthe lelio mads demonstrated very impressive dysplastic changes,
particularly in the tibia, which was shortened by 114 and thickened by 112
compared to the controls. The fibula, on the other hand, was shortened relatively less, or not at all, frequently overlapping the tibia distally as well as
proximally (FIgS. 5, 6). The mataphysis and epiphysis of the tibia were extremely
broadened compared with the diaphysis. The proximal broadening of the tibia
was considerable. In this way the tibia acquired a very characteristic goblet
shape, giving it sometimes a bouquet-like appearance in radiographs (Fig. 5).
At the same time, its proximal epiphysis was heavily dysplastic.
As regards the mutual topographic relation between the tibia and the fibula,
radiographs recorded a noticeable difference in chondrodysplasia fetalis individuals
and pigs in the control group. The tibia and fibula cross each other at an
angle which is noticeably more obtuse in CHDF than in control animals. This
is of course primarily due to an anomalous broadening of the proximal metaphysis of the tibia in these animals.
Hock bODes did not exhibit any striking changes. The difference between
abnormal and normal tarsocrural joints is shown in Ftg. 7.
Very characteristic radiographs were obtained in the case of metatarsal bODes.
As shown in Fig. 8, metatarsals III and IV were about 116 to 114 shorter and,
more strikingly, about 113 to 115 thicker. Their bodies were broader at both
ends, more prominently in the distal direction Here the generally more massive
heads of metatarsals were set on a bell-like broadened metaphyses. The thickening
of bodies of metatarsals II and V was less conspicuous. This emphasized the
sudden and intensive broadening of the most distal. metaphysis with a heavily
broadened epiphyseal head, which gives metatarsals II and V their characteristic drumstick shape.
The proximal phalanges of digits ill and IV were of normal length or scarcely
discernibly shorter, and regular in shape. They were only about 114 - 113
thicker than in the controls, particularly in the base regions.
Still less significant changes or up to slight thickening were found in radiographs
in the middle ad pUtlcoluly the distal digital segments.
.
Radiographically demonstrable changes to the thoracic limbs on the one hand
corresponded to the pattern of motility disorders and to the osteochondrodysplastic
changes in the pelvic limbs, and on the other differed from them. While the
bones of the acropodium were slightly affected both in pelvic and thoracic
limbs, bones of the zeugopodium of the pelvic limbs, especially the tibia, were
among the most affected by dysplasia, but the analogous bones of the thoracic
limbs were considerably less affected.
The shoalder blade was not very markedly affected either in its length
or width, even in the most serious cases. Changes were limited to the angulus
ventralis scapulae region, where the generally round circumference of the fossa
glenoidalis changed to a cranio-caudal oval circumference with a hint of flattening
in the articular cavity. In severe cases of fetal chondrodysplasia pathological
anatomical changes are proportionally more serious and well recognisable in
radiographs (Fig. 9). The whole of the distal end of the shoulder blade is
strikingly cranio-caudially broadened, especially the angulus distalis scapulae.
Its fossa glenoidalis is abnormally shallow or even slightly convex (Fig. 9).
The tuberculum supraglenoidale and particularly the processus coracoideus are
developed more markedly, already well ossified, of a corresponding radiological
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density. A brighter arch near the basis of a beak-like protrusion indicates a fairly
wide apophyseal cartilage~ the thin zigzaging line of increased radiological density
al()ng· both sides of this apophyseal cartilage pointing to a slight exostotic
growth.
'
The humerUs was the most shortened and pathologically· deformed bone~
as regards both the normal humerus as welt as the other of thoracic limb
bones. In mildly affected arumals the changes were proporti9nately less serious
but nevertheless perceptible. The caput humeri was demostrably flatter than
normal~ also relatively flatter and more voluminous was the tuberculum majus.
The proximal metaphysis exhibits a tendency towards dilatio~ its edge in the
caput humeri region folding distally in a collar-like fashion and the diaphyseal
region showing slight thickening of the corticalis. The distal metaphysis-epiphyseal
edge~ on the other hand, exhibits a tendency to bend in the proximal direction
The described changes and tendencies towards them were strongly expressed
in heavily affected individuals, as shown in Fig. 9. While femoral epiphyses
were more thickened distally~ the humerus had both epiphyses extremely developed and their width was up to 4.3 cm~ i. e. more than half the length of the
bone. Its body was unusually sho~ because the whole of the bone broadened
markedly in a club-like fashion from the middle towards the ends. The most
characteristic feature of the CHOF in the humerus was the extremely developed and markedly flattened caput humeri~ resembling the head of a toadstool.
Pointing caudo-distally, it overlaps the caudal surface of the humerus to almost
half way down the length of the diaphysis. The neck of the head is unusually
sho~ thick and perpendicular to the longitudinal axis of the humerus~ so that
the free rim of the head all but leans against the humeral body~ with only about
0.5 cm distance between them. Fig. 9 shows that the epiphyseal cartilage has
to a large extent prematurely ossified and .remained only along the metaphyseal
rim. Only slightly perceptible linear brightening between the edges of the shadows
of the tuberculum majus and minus humeri indicates narrowing or even disappearance of the sulcus intertubercularis. The deformation· ot the humeral head,
and in particular its shift towards the caudal edge of the humerus, caused also
a shift in the tuberculum majus in the caudal direction. The tuberculum majus
is lager and more voluminous than normal, but conspicuously lower and with
a conic base. The fact that in Fig. 9 it rises slightly above the caput humeris
is caused by the flattening of the head. The body of the humerus is markedly
thicker (by about a third), sho~ the compacta thicker.
The most extensive and functionally the most serious deformations were
ascertained in the distal end of the humerus. This was substantially broadened
not only latero-medially but also in the cranio-caudal direction. The edge of
the distal metaphysis together with the trochlea extend anomalously in the
cranio-proximal direction into the fossa radialis humeri, practically overlapping
all of it. But especially it propagates itself caudio-proximally into the fossa
olecrani and blocks it, functioning thus as a pathological barrier to the processus
anconeus (Fig. 9)~ limiting considerably and even totally preventing the extension
of the cubital joint.
Fig. 9 also proves that forearm bones were not shortened at all or only
insignificantly. Serious functional and pathological anatomical changes were only
in those segments of forearm bones which constitute parts of the cubital joint.
The proximal epiphysis of the radius is thinner, hypoplastic, the joint surface
depressed and apparently abnormally rearranged as a result of the influence of
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the pathologically formed distal epiphysis of the humenu, markedly incongruent·
Also apparent is the newly formed adaptive' joint swfaceon the medial rim
of the radial head, which is a result of the pressure stimulus of the pathologically enlarged epicondylus medialis humeri.
Instead of an arch, the incisura; trochlearis ulnae forms an obtuse ,angle.
The processus anconeus is· m()re obtuse and radiographs show that it is stopped
by a tonguOoIike protrusion of the humeral trochlea into the fossa olecrani,
p~yenting the extension of the joint, and; together with the pathologically
developed epicondytus humeri medialis, preventing physiological contact of all
the bones which make up the cubital joint
The carpus as a whole as well as individual carpal bones, corresponded
in shape, size and the degree of ossification to the controls in both lateral
and dorso-palmar projections.
As illustrated in Fig. 10, metacarpal bones exhibited striking changes with
highly characteristical shapes, just as did metatarsal boens in the pelvic limbs.
The principal metacarpals (Ill and IV) were about 115 shorter and and 116
thicker than in the controls. Radiographs show that while metacarpal bases
including their articulation with the carpals are regularly formed, the distal
metaphyses suddenly and sharply widen, typically in a bell-like shape, with
analogically enlarged epiphyses resting against them. Similarly matacarpals n
and V. Their distal ends, like in the pelvic limbs, broaden more suddenly and
intensively than the principal metacarpals, with their heads nearly twice as wide
as their bodies, and of a strikingly club-like shape.
Radiographs of the digits of thoracic limbs as well as the checks on bone
preparations showed· a situation which can be considered normal from the
anatomical point of view. Both principal digits, as shO\vn in Fig. 10, are of the
same length and size; i. e. they are symmetrical and it, can be assumed that
the pig could walk on both of the digits before its motility problems culminated. We are stressing this fact because th~ has recently been some tendencies to claim that the Illrd digit of the pig is physiologically shorter and
'
thinner than the IVth digit
Discussion
In the previous paper (K a man et al. '1987) we already pointed to the
ambiguities in the literature concerning the name of the disease we were describing.
Of a number of synonyms we preferred the name chondrodysplasia fetatis
(J u b b et al. 1985), which describes the health disorder in question with
sufficient accuracy and is the most appropriate one.
.Radiology was used to diagnose chondrodysplasia in dogs by Mat her
(1956), A I m I 0 f (1961), Sub den et aI. (1972), FIe t c h et al. (1973);
in sheep by W ray (1971); in pigs by J ens e n et aI. (1984). None of these
was conceived as a thorough radiological study but as a diagnosis of chondrodysplasia in random or intentionally followed cases. This also explains the briefness
of their X-ray findings. Mat her (1956) described eight-week old litter of
Scottish terrier, where four out of six pups adopted a ;,turtle" posture, unable
to walk. In spite of a heavy motility disturbance, X-ray descriptions speak
only obout thicker and shorter long bones and poorly developed epi-.and mOo
taphyses compared to normal. Sub den et al. (1972) described the chondrodysplastic syndrome in·dogs of the breed Alaskan Malamute. As characteristic

a
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finding in radiographs-they considered broad and irregular epiphyseal cartilage,
which is in basic contradiction to our own findings in PIgS where, on the
contrary, epiphyseal cartilage was markedly thinner, the epiphyses enormously
developed. The premature ossification of cartilage prematurely terminated the
growth oflong bones, which appeared conspicuously shorter. It, however, remains
unclear why some of the long bones are so drastically shortened (femur, humerus)
and other less or not at all (ulna).
Valuable results were presented by. the same authors in their next study
(F Ie t c h et al. 1973). They confirmed chondrodyspJasia in further 70 dogs
of the same breed. Besides a radiological diagnosis they also carried out some
other examinations, focusing in partiruJar on levels of minerals and vitamin D.
They found no deviations from the normal, and, what is more, their increased
dietary doses failed to improve the conditions of the sick animals, which corresponds with our own fmdings (K a man et at. 1987) in pigs. It follows from
this that biochemical diagnosis of chondrodyspJasia is questionable.
In young pups, diagnosis of chondrodyspJasia fetalis by inspection is difficult
(F 1 etc h et al. 1973) but feasible in individuals older than 3 months. Not only
can we confirm this conclusion but we could also add that in large-size stocks
identification of affected piglets is even more difficult; a possible solution at
this stage is offered by radiological diagnosis. In piglets older than 2 or 3 months
with higher weight and more pronounced motility disorders, sick animals can
easily be detected by means of adspection and the diagnosis can reliably be
confirmed radiologically.
In their genetical study on the incidence and more of propagation of the
chondrodysplastic syndrome in dogs of the breed Alaskan Malamute, Sub den
et al. (1973) concluded that the macrophenotypic effect ot ·the chondrodysplastic
syndrome was reminiscent of the morphology of rachitis, ditferring from it
clinically and radiologically, which allows the two to be distinguished. The
relation between this developmental disturbance and endochondral ossification
can be radiologically documented. In· spite of individual variations, the most
serious and characteristic effects were recorded by these authors (F I.e t c h
et at. 1973) in the distal epiphyseal cartilage of the ulna. This is in complete
disagreement with our findings in pigs.
In the literature we never met-with a specialized deeper radiological study of
chondrodyspJasia in the pig or in any other species, a study that would not
only diagnose a developmental disorder but would also in greater. detail documentand radiologically identify recorded phenomena with the aim ofelucidating
the mechanism of the genesis of this anomaly, which is what we are attempting
in our paper.
J ens e n et al. (1984) did use radiology in his study into chondrodyspJasia
in pigs, his radiological findings, howerer, are confined to five sentences only.
Ifwe take into account isolated limbs were X-rayed only, it is thus understandable
that the authors were unable to express an opinion on some of the significant
morphological and functional changes, particu1arlyin the pelvic region.
Radiology represents an easy, quick, illustrative and reliable intravital diagnO$tic
method allowing identification of fetal chondrodyspJastic changes.
'A mild degree of chondrodyspJasia in the pig can be reliably diagnosed only
by making a comparison with control material or on the basis of sufficiently
specific experience. Marked and heavy chondrodyspJasia is so characteristic
radiologically that its diagnosis ~ould be unequivocal and should present no
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problems. In spite of that differential diagnosis will have to take into consideration rachitis, congenital dysplasia of the hip joint, the arthrosis of the articulatio
coxae, femur subluxation and luxation, interruptio ligamenti capitis· femoris,
epiphysiolysis capitis femoris, dystrophic and arthrotic changes in the knee
joint, especially in the proximal epiphysiS of the tibia, and in the elbow joint
We classify chondrodysplasia in pigs we investigated radiologically as disproportional, affecting long bones of the. limbs of the endochondral type. The
interstitial growth of the bone in the longitudinal direction is disturbed or balted,
but the perichondrial appositional broadening remains unchanged. A constant
accompanying symptom in all radiographs of bones affected by chondrodysplasia
is therefore a gradual and even total immature closure of·growth cartilage, in
particular epiphyseal cartilage, discernible usually only as lineae epiphysiales,
and the cessation of growth of the bones affected.
As a basis for an objective evaluation of the state of growth cartilage in
chondrodysplasia fetalis we used radiological diagnosis of epiphyses and apophyses
of growth plates and their ossification in the limbs of pigs from neonates to
three-year old individuals (S z e me s 1962), in particular the X-ray study of the
closure of epi- and apophyseal growth cartilage in pigs of the breed· German
Landrace aged 14 days to 4 years (We iss 1972), and to a certain extent
also a radiological study of the appendicular skeletOn of the pig in the fetal
and early postnatal. periods (W rat hall et al. 1974).
.
Depending on the seriousness of the disease in different· stages, long bones
of the limbs are not only shorter but also thicker compared to controls, their
epiphyses broader, eXtended and contrasting with short diaphyses. Similar findings
are reported by D a e m m ric h (1967) in dogs, while "normal, but enlarged
epiphyses" in chondrodysplasia fetalis of the dexter type are described in the
cattle by Jubb, Kennedy and Palmer (1985). Mather (1956),
on the other band, mentions poorly developed epiphyses and metaphyses when
evaluating radiographs of eight-week old pups suffering from chondrodysplasia.
From our results it follows that pathological anatomical changes are less unambiguous. Heavily enlarged distal epiphyses were found in the humerus and
femur, and in metacarpals and metatarsals. ToSetber with a toadstool shape
of the caput humeri and the caput femoris positioned nearly· perpencicular
to the longitudinal axis of the bone, heavily dysplastic acetabulum, club-like
broadening of the metacarpals and metatarsals, they belong among the most
characteristic symptoms of chondrodysplasia in the pig. On the other band
we found a marked to heavy dysplasia and hypoplasia in the proximal epiphysis of the tibia with a simultaneuous considerable. broadening of its metaphysis. The above discrepancies do probably not· result from real differences
but from the fact that heterogeneous sources were used, and that a comparison
was therefore made of incomparable material.
A constant fmding in radiographs of dysplastic long bones is a characteristic
gutter-like bending of the free edge of enlarged metaphyses: a phenomenon
of which we found no mention in the literature. As we state in the results,
the epiphyseal cartilage, usually formed (or deformed) to resemble a bowl, first
closes at its "bottom" and closes last at the edge, where the bone growth
is maintained to various extent Due to the deformation of the .epiphyseal
carti1a8e no growth along the longitUdinal direction takes place but only along
the transversal, making the bone thicker and extending not only the epiphysis
but also the metaphysis, whose free rim bends in a proximal direction. .
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We would like to stress the fact that the skeleton mineralization' of the pigs
examined was generally good and .did not differ substantially from the controls.
This seems to be in disagreelJlent with several forms of chondrodysplasia in
dogs, in particular the dysplasia epiphysialis. multiplex, a pseudochondroplastic
dysplasia where not only. is the development of ossification centres delayed,
but the .centres consist of multipl~ dQt-like ossifications, which disappear and
at the age of about 5 months are incorporated in normal ossifi~tion centres
(J u b b et al. 1985). Individual forms of chondrodysplasia should not, however,
be interchanged or mechanically applied from one species to another. Further
corrections are possible onlyop the basis of further research. 1bis is evident,
e. g., from the attitude of D a e m m ric h (1967), who described dysplastic
changes in the dog as chondrodystrophy and later (D a e m m ric h 1985),
on the basis of new information .~. the field, he de~bed the same finding
.'
as chondrodysplasia
.As regards functional significance and difficulties in an. objective e~aluation
of m,di()grapbs, the regions .of .th~elbow joint, pelvis and in particular that
.oftbe hip joint and to a certain extent also . knee joints proved the moSt
demanding. There is no' paper in available literature to which references could
.be made! Only D a e m m r1 c h (1985) reports that in chondrodysplastic ~ttle
the pelvis is narrow and short.' Such. a finding could be obtained wider the
'condition that growth cartilage of the pelvis is bilaterally, uniformly and, most
importantly, at the same point in their development, afficted with premature
ossification.
.
. From our findings it follows that immafure closure of acetabular growth plates
in CHDF takes place very often differeg.tly in individual places. This results
in various anomalies in the formation of the pelvis. .As can be seen,. e. g.,
in Figs. 5 and 6, a prem~ture closure of the growth cartilage between the iliac
bone and the ischium, with the growth cartilage between the pubis and the
. iliac bone still functional, the pelvic bone deViated laterally and a one-Sided
(asymmetric) extension of the. pelvic inlet occurred. In another ~e (Fig. 4),
on' the contrary, there was a time lag between closures of the growth cartilage
between the iliac bone and the ischiUm: in the left compared to the right
.l181ves of the pelvis, whiqb resulted in its <me-sided asyttUnetric shortening.
.~·:To identify sOme dubious radiographically visualized structures in CHDF,
. particularly. in the region of the elbow,hip and knee jOints, we shall need Some
practical. training, suitable corresponding documentation or a possibility of subsequent checks, a detailed pathological anatomical autopsy of the pertinent
regions-or corresponding osteological preparations. For this reason special attentibn
w,as paid to .the pertinent doCumentation and its description. Radiological findings
were.made more accurate by means of an autopsy and osteological preparations
from X-rayed individuals.
. ..
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Fig. 2.
Radiograph or the pelvic region and proximal section of pelvic limbs in a pig with
a milder case of CHDF.
Ventrodorsai projection.
A - caput femoris dextrum, slightly flattened, B - regularly formed caput femoris sinistrum, C cartilago epiphysialis proximalis closed in the right femur, distal epiphyseal cartilage in both
femurs also closed. D - cartilago acetabulari~, E - shortened left femur corresponds to enlarged
articulation space in the knee joint, F - slightly enlarged distal epiphysis of the femur, G - remaining part of cartilago epiphysialis distalis and gutter-like bending of the metaphyseal rim, H hypoplastic condyles of the trbia, I - cone-shaped proximal epiphysis of the tibia, J - markedly
narrowed cartilago epiphysialis, K - remaining part of epiphysialis proximalis of the tibia, L markedly narrowed cartilago apophysialis tuberis ischiadici with left half of the pelvis .slightly
shortened.
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Fig. 3.
Radiograph> of pelvic and femoral regions of pig with more serious CHDF. Ventrodorsal projection. Acetabular growth cartilage on the left clearly thinner than on the right A Markedly shorter right femur, B - markedly enlarged epiphysis, C - heavily hypoplastic epiphysis proximalis tibiae, hardly perceptible brighter line in its au1i1ago ~physialis, D - marked
brightening between less affected epicondyli tibiae and the epiphysis itse1f,au1i1ago epiphysialis
nearly completely closed.
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Fig. 4.
Radiograph of the pelvic region and proximal part of pelvic limbs of a pig with
serious form of CHDF. Ventrodorsal projection. Strong pelvic asymmetry, left ilioischiadic growth
cartilage nearly completely closed, left half of pelvis substantially shorter, total luxation of the
left femur, nearly total luxation of the right femur, both femurs and tibillJ substantially shortened,
epiphyseal cartilage nearly or completely closed.
A - acetabulum sinistrum with predominantly homogenous density, 8 - acetabulum dextrum
with. brightening in the articular fossa and growth plates, ~ - thinner and .. slightly flattened
caput femoris dextrum, partially inserted in acetabulum, D - extremely shortened diaphysis,
E - greatly enlarged distal epiphysis and patella (F), G - heavily dysplastic proximal epiphysis
of tibia, H - epiphyseal cartilage bas aU but disappeared, on the epiphyseal as well as metaphyseal sides lined with linear densification of shadOl! of the s~unding primarily ossifying tissu~.
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Fig. 5.
Radiograph of pelvic region and limbs of a pig with very serious CHDF, characterized by complete"collapse ofmotility and standing posture. Ventrodorsal projection. Pelvic asymmetry,
its right half markedly shortened, closure of the ilioischiadic growth cartilage, round acetabulum
with homogenous X-ray density. Oval left acetabulum with growth cartilages preserved. Femoral
and crural bones heavily dysplastic and extremely short.
A - AcetabulUm dextrum, B - brightening of the acetabular growth cartilage, C - strongly
hypoplastic caput femoris, its surface uneven, D - markedly dysplastic trochanter major, E cartilagoepiphy~alis, F - left femur, nearly imperceptible diaphysis immediately broadens markedly
into metaphyses, G - extremely enlarged distal epiphysis, H - patella, J - greatly broadened
proximal metaphysis of the tibia,_K - conic epiphysis, highly hypoplastic, pressed into the
metaphysis with very uneven and incongruent facies articularis (L), M - crater-like excavation
of the distal articular surface of the tibia
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Fig. 6.
Another alteration of tindinas in a CHDF pig with total coUapse of motility. Ventrodorsal projection of pelvic region and thigh. All pelvic bones noticeably thicker, rilbt half shorter,
with the left ilium deviated laterally, spherical acetabulum as a result of time delays in growth
cartilage closure.
A - deviated rilht, B - spherical acetabulum sinistrum, C - dysplastic bone tissue filling acetabulum
and forming a copula-shaped protrusion above it, D - thinned and flattened caput femoris,
E - extremely shortened diaphysis and en1arged epiphysis (F) ossis femoris dextri, G - enlarged
patella, H - cone-shaped epiphysis with concave articular surface, pressed into a funnel-shaped
metaphysis, J - greatly thinned down cartilaao epiphysialis, K - epiphysis proximalis fibulae
extending ~tJr tib~ L::- shadows ofsidn folds••
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Fig. 7.
Comparative radiograph of isolated pelvic limbs of a pig with a mild form CHDF and
a control. Lateromedial projection. The most significant differences: clearly demonstrable brightening of epi- and apophyseal cartilage in the control has disappeared or become little discernible
in CHDF, ossification generally more advanced; disproportions in the length and thickness of
bones, size of epi- and apophyses, their localization and angles at which they meet. In the
CHDF pig also relatively more extensive muscle development and skin folds.
A - still discernible cartilage apophysialis trochanteris rnajoris, B - flattened trochlea, C metaphysis rim bent into a gutter-like shape, D - patella, E - tuberositas tibiae, F - epiphysis
proximalis fibulae, G - hypoplastic epiphysis proximalis tibiae, H - dilated metaphysis of the
tibia, J - distal epiphysis of the tibia and dilated metaphysis grown together.
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Fig. 8.
Lateromedial radiograph of pelvic right limb with medium severe CHDF.
A - femur trochlea shifted distally, B - typical goblet shape of the tibia with heavily dysplastic
proximal epiphysis, C - crista tibiae shifted proximally from its cranial position, D - proximal
epiphysis of fibula extends markedly over tibia, angle at which they meet is wider, E - shortened,
distally broadened principal metatarsus to club-like shape, F - drumstick broadening of distal
meta- and epiphyses of the subsidiary metatarsus.
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Fig. 9.
Lateromedial rediograph ofthoracic limb ofaserious case ofCHDF ina pig. The most characteristic symptom is thicker.and markedly shorter femur and toadstool shape of its caput humeri.
Bones are well mineralized, growth cartilage generally closed with the exception of ulna. A - completely flat or even slightly convex cavitas glenoidaiis, B - thicker collum scapulae,
C - extended, strongly flattened and distally overhanging caput humeri, D - thicker corticalis,
E - anomalous joint trochlea, extending above fossa radii of .humerus, F - joint trochlea
extends into fossa olecrani, blocking it partially, with processus anconeus (0) hitting against
it, H - extremely developed epicondylus medialis, I - club-shaped metacaIl>lUs.
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Fig. 10.
Radiograph of autopodium of a thoracic limb of a pig, severe CHDF.
A - broadened distal metapb~is of the radius, its rim bent proximally in a gutter-like shape,
B - brightening of distal epiphyseal cartilage of the ulna, C - distal epiphyseal cartilage of
the radius greatly narrowed, in places ossified, medially preserved, D - shortened metacarpus V
of characteristic drumstick shape, E - metacarpus N, shortened, thicker, distally greatly broadened.
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RentgenolOllcki stutlle chondrodysplasia fetalis prasat
Pro rentgenologickou studii chondrodyplasia fetalis (CHDF) jsme meli k dispozici 6 prasat 0 hmotnosti 20 - 30 kg s rOmYm stupnem poruch pohybu a stAni,
poch8zejicich z chovu s hromadnYm vjskytem tohoto onemocneni, a dve kontrolni
zdrava ZVI1ata obdobne hmotnosti. Mimy stupeii CHDF lze rentgenologicky
obti!ne diagnostikovat bez dostateme praxe nebo srovrulni s kontrolou. Tezsl
stupe~ CHDF je natolik charakteristickY, ze by nemel bYt zamMovan za jim
onemocnCni. Pfesto nekter6 utvary zobrazene na rentgenogramech bylo mome
identifikovat aZ konfrontaci s patologickoanatomickYmi a osteologickYmi preparaty
z rentgenovanych zvilat
Celkova mineralizace kostry se na rentgenogramech v podstate neliSila odkontrot. NejvYI'aznCjSim rysem CHDF je deformace a pfedeasny, rOme rozsably
uzaver epifyz8mich rostovYch chrupavek a zastaveni enchondralniho typu rostu
dlouhych kosti kona,tin. Zejmena jsou zkraceny kosti paZni, steh~ bercove
a metapodiMni. EpifYzy jsou silne zvetSene a deformovane, coz zpusobuje teZkou
inkongruenci kloubu s adekWtnimi poruchami motility.
jsou i teZke dysplazie kya,lnichkloubu. Pfedeasne atsove rozdilne uzavir3.ni jednotlivYch acetabutarnich rostovYch chrupavek rna za nasIedek rOmou asymetrii panve. Najinych
nef kona,tinovYch kostech jsme znaky CHDF neprolaizali, a proto nemoc
oznarujeme jako chondrodysplasia fetalis disproporcionalis.
Rentgenologie se osvedata jako rycbla, jednoducha a nazorna metoda, umoz~ujici pfedevSim veasnou diagnostiku CHDF v dobe, kdy ji Ilelze jeSte postihnout
adspekci 5 klinickYm vy§etfenfm.
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PeBTreBOJlo......eClOle Hc:c:ne",Ollalllle
ltOB,IQ)O",HC:IIJI83HH IIJIOlt8 c:aBBeii

.uJUI
(x.un)

peHTreHOJlOrHlIeCKoro
HCCJle~OBaHHg
XOH~pO~HCnJla3HH
nJlo~a
B HaweMpaCnOpg>KeHHH HaXO~HJlHCb 6 cBHHeKMaccoK 20-30 Kr
C pa3HoK CTeneHblO HapyweHHg ~BH>KeHHg H CTOgHHg, npOHCXO~g~He H3
CBHHOBo~cTBa C MaCCOBbiM HaJIHlIHeM ~aHHoro 3a60JleBaHHg, H· ABe KOHTpOJlbHble 3~opOBbie CBHHbH TOK >Ke MaCCbI. He6oJlbwylO CTyneHb
peHTreHOJlOrHlIeCKH ~HarHOCTHpOBaTb Tpy~HO 6e3 HaJIHlIHg ~OCTaTOliHOK
npaKTHKH HJlH cpaBHeHHg C KOHTPOJlbHOK rpynnoii. BOJlee Tg>KeJlag CTa~Hg
HaCTOJlbKO xapaKTepa, liTO ee HecJle~yeT 3aMeHgTb C ~pyrHMH 3a60J1eBaHHgMH. HeCMOTpg Ha 3TO, HeKoTopble 06pa30BaHHg Ha peHTreHorpaMMax MO>KHO 6b1J10 H~eHTH<pHQHpoBaT~ J1HWb conOCTaBJleHHeM C naTOJlOrOaHaTOMHlIeCKHMH
H
OCTeOJlorHlIeCKHMH
npenapaTaMH npOCBellHBaeMbiX
peHTreHOM >KHBOTHbiX.
06~ag MHHepaJlOrH3aQHs CKeJleTa Ha peHTrejiorpaMMax cy~eCTBeHHO
He OTJlHlIaJl2Cb OT KOHTPOJlbHblX >KHBOTHbiX. CaMoK Bblpa3HTeJlbHOK qepTOK
gBJIgeTCg ~e<popMaQHg H ppe>K~eBpeMeHHoe, pa3Hblx MacwTa60B .3aRpblTHe 3nH<pH3apHblx Xpg~eK pOCTa H npeKpa~eHHe 3H~OXOH~paJlbHOrO
THna pOCTa ~J1HHHblX KOCTeK KOHeliHOCTeK. B oco6eHHOCTH COKpa~alOTCB
nJlelieBble, 6e~peHHble, 6epQOBbie H MeTane~HaJlbHble KOCTH. 3nH<pH3b1
cy~eCTBeHHO yueJlHlIeHHble H ~e<popMHpOBaHHble, liTO Bbl3b1BaeT Tg>KeJlYlO
HHKoHrpyeHTHoCTb CYCTaBOB C COOTBeTCTBylO~HMH HapyweHHBMH MOTOpHKH.
lJacTOBCTpt:'l.alOT.CB T.8>KeJlble ~OCnJIa3HH Ta306e~peHHblX CYCTaBOB. npe>K-

x.un

x.un

x.un
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AeBpeMeHHoe B pa3HOH nOCJIeAOBaTeJIbHOCTH 3aKpbITHe aqeTa6YJIBpHbIX
POCTOBbIX XpBIqeH BbIJIHBaeTCB B pa3HYlO aCHMMeTpHlO Ta3a. Ha APyrHx
KOCTBX KpOMe KOHetlHOCTeH npH3HaKH X,[{TI HaMH He 6bIJIH YCTaHOBJIeHbI
H nonOMY AaHHoe 3a6oJIeBaHHe HaMH 0603HatlaeTCB KaK chondrodysplasia
fetalis disproporcionalis.
PeHTreHOJIOrHB 3apeKoMeHAOBaJIa ce6B B KatleCTBe onepaTHBHoro. npocTOro H HarJIBAHorO MeToAa, cnoco6cTBYlOIqerO npe)l{Ae Bcero CBoeBpeMeHHoMY AHarH03Y X,[{TI B nepHOA. KorAa ee HeJIb3B onpeAeJIHTb Ha rJIa3 HJIH
KJIHHHtleCKHM HCCJIeAOBaHHe.
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