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DISCUSSION : 
Y’homasen, Aarhus : 

(Calvd-Pm-thes-like Changes in the Head of the Humerus 
in Swine). 

I n  connection with J3obert Hanson’s paper on epiphysial ne- 
crosis I should like as a preliminary report to mention some 
studies on epiphysial changes in swine. Morphologically and 
roentgenographically these changes’ have some resemblance to  
CalvC-Perthes’ disease in inan, the histopathology of which has 
been studied very little, however, as  it is almost impossible to 
obtain material for such extarnination. Of histological studies I 
have been able to find in the literature only 13, some of which 
were carried out on cases of long standing, and others merely 
on small piecesof biopsy material. 

The result of these few examinations rather supports the 
theory advanced by Axhausen about the primary necrosis with 
secondary pathological fracture and the resulting process of 
limitation in the head of the femur, in analogy to the well-in- 
vestigated series of cases of Kohler’s disease I1 at different 
stages of development which Axhausen presented in 1923. 

The question of the etiology of this so-called aseptic bone 
necrosrs has given rise to a very large literature, which cannot 
be said to have offered any satisfactory explanation. 

Hoping that an animal material might give a better chance 
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to study the pathology ant1 etiology of the disease I have exa 
mined 1452 humeri and 2203 femora of healthy bacon swine, 
about G months old and weighing about 65 kg. (slauglitered). 

Among these femora 0111y 5 showed tleforrnities of the liead 

Pig. 1. 
Normal head of the humerus of swine (2 projections). 

resembling the results of slipping epipliysis to be further in- 
vestigated. 

Among the 1452 humeri I found 62 with marked deforrnity 
of the head, that is, about 4 70. 

The deformity of the head has a distinct resemblance to the 
operative autopsy findings in CalvbPerthes’ disease : the head, 
which iiorrually is spherical is here widened and flatteued with 
an always continuous shiny articular cartilage, but over the 
most flattened area this cartilage is ofteu somewhat foldt!d 01’ 
slightly nodular. I n  severe cases the head of the humerus is very 
broad and flat and the articular cartilage is nodular, but  in no 
instance hare T observed aiiy marginal osteopliytes or lesions of 
the cartilage. 



Roentgeiiogrnplia- sliou-s snltc1iondr;il clearings-in the severe 
ciises mncular cleuriiigs of the epiphysial structure aiid irre- 
gularities in the distribution of the epipligsial cartilage. 

0 1 1  section, the cut-surface of tlie liead shows that the ~3~1’- 

Pig .  2. 
Deformed head of the humerus ; central part flattened, with folded 

articular cartilage (2 projections). 

ti1;ige on tlie whole is preserved, only somewhat thickenecl, and 
the border between cartilage aiid bone is irregular over a greater 
or sniilller area coiwsponcling to tlie folded or nodular surface. 

Beneath this cartilage, as seen also in the roentgenograni, 
there is a greater or smaller subchondral focus, which is soft, 
in iiiniiy cases daikecl, in other cases iiiore solid and grey in 
colour. This focus is quite conspicuous 011 the background of the 
otherwise iiorinal epipliysial spongiosn, which is light red in  
colour. 

llistoloyical exanaiitation: The thickening of the articular 
cartilage is fouiid to be due to prolifei.ation, especially in the 
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basal layers of the cartilage; and the normally distinct zone 
of calcification and bone forniation is practically absent. On 
the border between bone and cartilage there is an irregular 
downgrowth of cartilage into the underlying marrow tissue, and 

F i g .  3. 
Normal head of the humerus. v. Gieson-Hansen stain. Magnif. X 2. 

Fig.  4. 
Deformed heod of the humerus. Hematosylin-eosin. Nagnif. X 2. Beneath 
the centrally thickened, somewhat folded, articular cartilage the normally 
sharp border between cartilage and bone is absent: a subchondral slit is 
seen. Beneath this part of the articular cartilage there is a cone-shaped 
area in which osseous trabeculs are almost entirely absent, while the 
surrounding silongiosa is more dense than normally. Eyiphysial cartilage 

and metaphysis normal. 

illso iugrowth of rascular cones of connective tissue iuto the 
I )a~ i l  layers of the cartilage. I n  inany preparations there is a 
iiar~om-, ofteu interrupted, detrituw-coiitainiiig slit nuder the 
1 liiclieiied cartilage. 
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The subcliondral focus often peminds of an  infarct, as it is 
cone-shaped, with its base up against the joint cartilage. The 
otherwise normal spongiosa structure is absent here, and the 
marrow- has been transformed into a mass of connective tissue, 

Fig. 5. 
Section froiii the area shown in Fig. 4. a t  the right part of  the slit. 

Magnif. X 40. 
The joint cartilage is seen above, iyith basal proliferation, and without 
the normally sharply defined zone of calcification, bnt with a broad 
ingrowth of rascular connectire tissue to the left. Beneath the  cartilage, 
a t  the left. the margin of the siibchondral slit is barely visible. The 
marrow is very rich in cells. the blood vessels are congested. At the left, 
two large areas of cartilage: a t  the right, some irregular osseous 

traheculre with osteohlasts and osteoclasts. 

rich iu cells, inore or less fibrous, often resembling a callus, with 
large engorged blood r-essels, irregular formation of cartilage 
;incl bone! with thin and irregular osseous trabeculz scattered 
here and there. There is 110 bone iiecrosis, neither fresh nor 
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~eiiiiiaiits of nii old pPocess. On tlie other Iuind, iiiaiiy osteoclnst- 
like giant-cells m e  seen aroiuicl tlie detritus inasses in the above- 
mentioned slit niicl also nroiiiicl ni’ens of bone tissue uuclergoing 
solution. Also osteoblastic tissue is seen \villi osteoid foriliation 
at  the clelicate new-forinetl trabmiliv aiitl 011 the snrface of the 

Fig. 6. 

Lower right corner of Fig. 5. Magnif. X 240. 
Two dark osseous trabecuh are seen showing distinctly osteoblasts and 
osteoclnsts. At the left new-formation of bone ,with n ring of oste0l)l:iStS 
located on a layer of non-calcified osteoid tissue. At the right, a bone 
trabecula undergoing absorption, with 2 large dark giant-cells (osteo- 

clasts). The marrow is compact, rich in cells, but without marrow 
cells proper. 

surrouuding, somemliat coarser spongiosa, in wliicli the fibrous 
marrow tapers out, so that the cleniarltntioii line of the ‘‘focus” 
shows a spongiosa structnre more dense and coarse than 1101’- 

mally. 
There are no inflaniiiiatory infiltratioiis, :ml the blood ves- 

sels appear normal. 
In  the more severe cases the i n n r ~ o ~ v  has becoiiie fibrous 

here and there, and the spoiigiosa strncture is iri-egnlar. 011 



account of its great wicleiiing, tlie epiphysial cartilage is ofteii 
iiiteibspersed with ai’eas of fibrous tissue. 

Otherwise tlie epipliysiill cartilage shows noimal conditions, 
like the metaphysial spoii,‘ miosa. 

A few reterinary pathologists have described foci of fibrous 
wtitis in the epiphyses? and classified these phenomena as ra- 
cliitic 01’ as  the so-called “Sclinuffell~ranklieit”. Rut, as far as 
I can see, the etiology of tlie foci described has not been in- 
vestigated vei’y thoroughly, aiicl no comparisoii has been made 
of these foci to similar changes in man. 

Even though these epiphysiill changes reseuible ouly to some 
extent tlie morbid pheiiomena described as osteochoiidri tis def. 
cox= jureiiilis, I tliiiil; we hare here a possibility of studying 
tlie pathology of tlie epiphysial bones 011 a iiiore easily accessible 
niaterial, aiicl these studies will be continued. 

Orlclberg J o h s o n ,  
I n  connection wj tli rlic cleinonsti-ated preparations of tlie 

liuinerus of swine, I shoulcl like to point out that a form of 
general ostitis fibrosa with skeletal deforiiiities is a common 
finding in swine. 

I should like to ask whether tlie changes shown in the pre- 
paratioiis liere might not be explained as healing phenomena 
aftey a local weight-destructioii of a spoiigiosa that had already 
been impaired from such an affection as  iiientioiied (ostitis 
fibrosa). 




