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Recent work on the changes of the vascular pattern in the human 
femoral head during growth (Trueta 1957) has shown that there are 
three distinct vascular arrangements corresponding to three successive 
periods of growth. The earliest system of circulation is characterized 
by the absence of penetration into the bone epiphysis of any vessel from 
the ligamentum teres while the lateral epiphyseal vessels carry its main 
blood supply assisted by the metaphyseal vessels for the epiphyseal 
growth cartilage is not yet an efficient barrier to these vessels, parti- 
culary at  its periphery. 

With individual variations this arrangement changes at about four 
years of age or  shortly before, when the only metaphyseal vessels 
penetrating the epiphysis are a few thin branches reaching it through 
the perichondrium of the growth plate. From four until the age of 
seven or eight years, when the round ligament vessels usually pene- 
trate the epiphysis, only the lateral epiphyseal vessels are responsible 
for the nutrition of the femoral head; this is the period of life when 
Legg-Perthes disease occurs. This peculiar vascular arrangement ex- 
tending from before four to almost eight years of age has been con- 
sidered to be basically responsible for the occurrence of osteochon- 
dritis of the hip ( T r u e f a  & Lima 1959). 

The present paper summarizes a clinical and radiographic study 
of the bone changes not very dissimilar to those of Legg-Perthes type, 
accompanying many cases of treated congenital dislocation of the hip. 
These are known by several names, including epiphysitis, osteochon- 
dritis, aseptic necrosis and epiphyseal dysplasia. In the discussion an 
attempt is made to explain the osteochondritic changes of the femoral 
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head appearing in the course of treatment of C.D.H. in the Iight of 
recent advances on the understanding of the vascularity of the growing 
femoral head. 

B I B I, I 0  G R A P H I C A L R E V  I E W 

The incidence of this condition varies considerably in the reviews 
of results of treatment of C.D.H. by different authors; thus Crego & 
Schwarfzman (1948) find 0 per cent, Farrell & Howorfh  (1935) 10.2 
per cent, Leveuf (1948) 23.3 per cent, Massie (1957) 30 per cent and 
45 per cent, Ponseti (1949) 46.2 per cent and Bost et a1.(1948) 52 per 
cent. The discrepancy in these figures may be attributed to the variety 
of concepts sustained about the lesions appearing in C.D.H. Some 
authors include only those cases which develop changes similar to coxa 
plana (Farrell & Howorfh  1935) ; other following P u f f i  (1929) ,  include 
all the changes present in the femoral head after reduction (Ponseti  
1944; Massie 1951);  finally, other do not state the type of lesion to 
which they refer. Gill (1948) considers those lesions as manifestations of 
a femoral dysplasia. There have been very few attempts to,study the 
condition with the purpose of finding out the factor or factors re- 
sponsible for its production, and therefore the measures that might 
result in the decrease of its incidence. 

M A T E R I A L  

During a revision of cases of congenital dislocation of the hip treated 
in this hospital (Es feue  1959) a preliminary study was made of the 
relative importance of some of the factors in the production of osteo- 
chondritis of the femoral head appearing during treatment of the dis- 
located hip. The effect of pressure over the upper femoral epiphysis 
and of the capsular pull and rotation was mentioned there. 

In that analysis, out of a total of 184 hips available for study, 90 
(48.9 per cent) showed pathological disturbances of the femoral head 
at  different intervals after reduction. Sixteen patients with bilateral 
dislocation had osteochondritis in both femoral heads. These numbers 
did not include two patients who showed osteochondritic changes in 
the normal, non-dislocated side, besides those affecting the dislocated 
femoral head. 

Of the 90 cases with changes in the femoral head 14 (15.5 per cent) 
occurred in males and 76 (84.5 per cent) in females. The sex incidence 
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does not apreciably diverge from that of congenital dislocation of the 
hip in the series of this hospital, there being 4.5 females to one male. 

R A D I 0  G R A P H I C S T U D I’ 

A detailed study of all the radiographs available of each patient has 
been made. A moderate degree of osteoporosis after reduction and im- 
mobilization of the dislocated hip has been seen in every case. This 
is considered an unavoidable consequence of the reduction and immo- 
bilization of the hip and not a pathological condition; it disappears 
without sequelae shortly after the joint has regained its activity. 

Apart from this minor and transient osteoporosis there are three 
different types of radiographic changes, hothNin the early and late 
stages of osteochondritis as well as in their subsequent evolution. 

Distribution of Cases. 

In 83 instances it was possible to classify the cases into one of three 
radiological types. 

The duration of the process was estimated from the earliest radio- 
graphs showing lesions, to those indicating the total healing of the 
process; it varied for each of the different types. 

Type I ,  was the largest, comprising 54 cases (65.1 per cent). Average 

Type  11, comprising 22 cases (26.5 per cent). Average of 4.06 years. 
Type  I l l ,  was the smallest one with only 7 cases (8.4 per cent). Average 

length of 2.48 years. 

of 3.16 years. 

T y p e l  (54 cases). In the early stages osteoporosis of the proximal 
end of the femur appears. This starts in most cases in the epiphysis, 
spreads to the neck and involves the acetabulum, reaching a much 
more advanced stage than that which occurs in every case of treated 
C.D.H. When the osteoporosis is very severe, small cavities may appear 
in the epiphysis which on occasions has a honeycomb appearance. The 
osteoporosis is more marked in the periphery of the epiphysis where 
cyst-like images frequently occur. Bone rarefaction may be evident 
also in the neck and while less frequently than in the head, images 
of cavities may be seen at  times surrounded by a sclerotic ring. Osteo- 
porosis reaches its maximum in the proximity of the epiphyseal carti- 
lage but the acetabulum may also show cyst-like cavities. 
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F i g .  I. 
Case of Type I in the classification. Note the severe decalcification in b and the  

permanent deformity in c, due to anteversion and rarus o f  the femoral neck. 

The osteochondritis may follow one of two courses. Recalcification 
may occur in a short time or, contrariwise, flattening of the medial 
aspect of the epiphysis may take place. In these areas there is often 
an increase of the anteversion and a tendency to varus of the neck 
(Fig. 1 )  while only rarely has a valgus deformity been observed; this 
has always been found to accompany cases of failure of reduction or 
residual subluxation. The recalcification of the neck and head seem 

15’ 
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Fig .  2. 
Case of Type 11. Severe osteoporosis due to pressure qver the outer border 

of the acetabulum. 

to occur simultaneously and uniformly in some cases, while in others 
the neck proceeds to recalcify before the head. 

Some cases showed enlargement of the neck, particularly in its upper 
border. 

A t  the end, different degrees of flattening of the head remained. The 
neck showed very often a residual widening with or without alteration 
in the saggital and coronal angulations with the femoral shaft, altera- 
tions which were very marked in severe cases. In no case of this group 
was fragmentation of the head seen. 

T y p e  ZZ (22 cases). In the cases of this group osteoporosis might be 
minimal at the start but there are from the beginning radiological 
images showing the effect of pressure over the femoral head, usually 
against the outer border of the acetabulum (Fig. 2 )  : in a number of 
cases the changes in the head had appeared after a shelf operation 
(Fig. 3 and 4). 

The femur may retain a fairly good calcification at times, but in 
other shows progressive and persistent osteoporosis (Fig. 5).  This can 
be very severe in the epiphyseal nucleus and may progress, as in some 
cases of TypeI, to involve the neck and acetabulum. The neck can 
undergo similar deformities as in the cases of the previous group. The 
recalcification starts in the head, neck and acetabulum, but the local 
deformity of the head will persist for a long time and may remain for 
ever (Fig. 6 ) .  

Thus, the main feature of this group are the signs of external pres- 
sure on the capital femoral epiphysis which frequently causes indenta- 
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Fig. 3. 
Case of Type 11. Deformity of the femoral head caused by prcssure 

after a shelf operation. 

tions and tangential flattening of the femoral head. In many cases the 
imprint caused by the compressing structures-limbus. shelf and 
others-remains visible long after the osteochondritis has ended its 
course. 
Type IZI ( 7  cases). This group consists of the cases with radiographic 
signs and evolution similar to those of Ixgg-Perthes disease. In two 
cases the first radiological sign was an increase in density of the head. 
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F i g .  4 .  
Casc similar to that of Fig. 3. Note the scvcrity bf the osteoporosis. 

F i g .  5. 
Case of Type 11. Severe osteoporosis. The radiograph in a was taken one year after 
the shelf operation. In b recalcification has just begun but still shows extremely 

rarefied femoral neck and trochanter six months later. 



e 

Fig.  6. 
Case of Type 11. These series of radiographs illustrate the persistance of deformity 

nearly ten years after reduction of the C. D. H.  

which was followed by osteoporosis (Fig. 7 ) .  In the remaining cases 
the first radiological sign was bone reabsorption of the head and neck. 
The osteoporosis went on increasing in the femoral head and later 
fragmentation of the epiphysis, similar to that of the reabsorptive 
phase of Legg-Perthes disease, was seen (Fig. 8 ) .  This was never 
observed in any of the cases of Types I and 11. Pseudocavitation of the 
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c d 

e 

F i g .  7. 
Case of Type 111. Legg-Perthes-like disease showing increased calcification of the 
femoral head in a and fragmentation in b, c and d ;  healing with permanent flatten- 

ing in seen in e .  

neck and acetabulum occurred sometimes as is not uncommon in Legg- 
Perthes disease (Fig. 9 ) .  Recalcification started as a rule in the peri- 
phery of the capital epiphysis and advanced towards its centre, the 
last area to be fully recalcified. 

A s  the recalcification of the head progressed its shape became more 
or less restored. Simultaneously the neck began to have a more regular 
density but remained with a variable amount of deformity. The final 
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Fig .  8 .  
Case of Type 111. Bone changes similar to those of Legg-Perthes disease, showing in b 

some pseudocavitations of the neck underneath the growth cartilage. 

anatomical result varied with the severity and persistence of the de- 
forming forces during that period in which the head undergoes the 
Legg-Perthes-like changes. 

The Relationship of Osteochondritis to  the lnital Method of Reduction. 

The initial method of reduction had a definite bearing on the in- 
cidence of osteochondritis. A s  has been shown (Es teue  1959) the fre- 
quency of osteochondritis was much higher in the group of cases 
treated initially by manipulation (68.4 per cent) than in the cases 
which were initially reduced on a frame (37.5 per cent). 

The distribution of cases in the three different types is: 

TypeZ.  Manipulation 25, Frame 28, Open reduction 1. 
Type IZ. Manipulation 20, Frame 2. 
Type IZZ. Manipulation 3,  Frame 3, Batchelor plaster 1. 
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C 

Fig. 9. 
Case of Typc 111 mctaphgsenl changcs in h s imi lar  to thosc of Lcgg-Perthcs discasc. 

The relationship between the severity of the process and the method 
of initial reduction1 is shown in Table 1 .  This table demonstrates that 
the cases reduced gradually on a frame showed not only a smaller 
incidence of osteochondritis but also milder affections with a pre- 
dominance of end results classified according to the severity of the 
final deformity of the femoral head and neck as mild (72.2 per cent 
of no. of osteochondritis) while final severe deformities were pre- 
dominant in cases treated by manipulation (55.8 per cent of no. of 
osteochondritis) . 

1 The cases have been grouped according to the initial method used for reduction. 
Some of them had other treatments later on. 
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TABLE I 
Comparison of results o f  the osteochontlritic process appenriny af ter  f r a m e  

trealment and manipulation. 

I3 e s u  1 t 

None or milil tlrforiiiities I Severe deforiiiilics 
~ . .  ~ ~~ ~- 

Frame ......... 4 13 9 26 89.7 1 2 3 10.3 
Manipulation 0 6 9 15 34.1 10 19 29 65.9 

Increase of seyerity of the process with the age of the patient a t  
the beginning of reduction treatment was seen. It is also noted that  
the patients of 2 years of age showed a larger incidence of osteochon- 
dritis while the degree of its gravity was less than the process in older 
c hi1 d r en. 

The relationship between the end result of the osteochondritis and 
the anaioinical result of the reduction (classification according to 
Severin 1941) shows a much higher incidence of osteochondritis of the 
more severe groups in the cases showing an  incomplete defective re- 
duction (Table 2 ) .  

TABLE 11 
Relationship betiuren the anutomical rcsulf of reduction untl the result of the 

ostrochontlritic process .  Classification of results follou)ing the method of Serierin. 

Iksult of the osteochondriclic p r o c c s  

None or i i i i l d  (1cformitic.s Se\ere dc*forrnitic\ 
,\ri:ttomieal I 
rrsult O F  the 

reduction .. ~~~~ 

I ( a & b )  2 0  0 2 100.0 0 0 0 0. 
I1  ( a & b )  1 9 10 20 80.0 5 0 5 20.0 
I11 3 6  1 10 90.9 1 0 1 9.1 
IV  ( a  & I ) )  0 2 7 9 30.0 6 15  21 70.0 
v 0 0  0 0 0. 0 5 5 100.0 
VI 0 0  0 0 0. 1 2 3 100.0 

Observations during open reduction. 

In this hospital a method of open reduction aiming a t  the removal 
of the acetabular limbus has  been used since 1950 (Somerville 1953).  
More than one hundred cases have been treated by this method but they 
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are not included in this analysis, having been the object of a separate 
study. The investigation of results as far as osteochondritis is con- 
cerned has been carried out in a group of 44 cases treated in this hos- 
pital by open reduction prior to the more widespread use of excision 
of the limbus. 

Twenty-four cases ( 4  primary reduction and 20 after previous at- 
tempts a t  closed reduction) did not show osteochondritis a t  any time 
of their evolution. The other 20 showed signs of osteochondritis. Of 
these, in only two cases had open reduction been used as the primary 
treatment. The other 18 cases had had no successful attempts a t  re- 
duction previously, and 14 of them showed radiological signs of osteo- 
chondritis already at the time of operation. Only a macroscopical exami- 
nation of the different elements of the joint was made. Biopsy was 
not considered justifiable except of some fragments removed from 
the ligamentum teres at operation in a few of the cases. 

The Femoral H.ead as seen at Operation. 

Many of the femoral heads showed flattening medially, or in a few 
cases a mushroom shape. Some of the deformities corresponded clearly 
to what could be expected by looking at  the radiographs. None of the 
cases whiclf had had primary reduction had significant changes in 
the cartilage. The majority of cases that showed lesions in the cartilage 
has already radiological signs of osteochondritis at the time of operation; 
only exceptionally were very moderate lesions of the cartilage seen in 
cases which did not show signs of osteochondritis at any time. Six 
cases, which afterwards developed osteochondritis were submitted to 
operation before any radiological signs of the process had appeared. 
A t  the operation the cartilage had a normal appearance in all of them 
and in every instance satisfactory reductions were obtained. 

The Ligamentum Teres as seen at Operation. 

In 22 cases the ligamentum teres was identified at the time of opera- 
tion. It was not noted in 18 instances. In 5 cases it was found to be 
torn; all of them had undergone previous attempts at reduction. In 
those cases in which the ligamentum teres was not seen, no increase 
in the frequency of osteochondritis was observed. The excision of the 
ligamentum feres at operation did not seem to have any bearing on 
the production of osteochondritis in the 11 cases in which it was 
excised. 
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The section of the ligamentum teres did not as a rule produce much 
bleeding but in one case it snapped at  the fovea capitus and bled from 
there throughout the operation, indicating a fair blood supply to the 
epiphysis from other sources than the ligamentum teres. This is inter- 
esting, as it is known that in the normal child it is exceptional that 
vascular anastomosis occurs between the vessels of the epiphysis and 
those of the ligamentum teres before the age of at Ieast six years. 

D I S C U S S I O N  

This study draws attention to the great frequency of osteochondritic 
changes occurring in the capital epiphysis after reduction of congenital 
dislocation of the hip, especially following some forms of reduction. 

In no case was any alteration of this type found before the com- 
mencement of treatment. This seems to indicate that the femur is 
adapted to the special nutritive conditions present in C.D.H. in relation 
with its pathological anatomy. The small size of the epiphyseal nu- 
cleus of the femoral head is a constant observation in the dislocated 
hip and is not confined to the cases that will develop further radio- 
logical changes after treatment. 

The pathogenic importance of local pressure over the femoral 
head has to be taken into consideration. Some authors have attributed 
a primary role or even all the responsibility to it for the production 
of the disturbances in the femoral head after its reduction. Leueuf & 
Berfrand (1946) considered that the primary lesion is in the cartilage: 
this would determine later on the reaction from the ossified nucleus. 
From the present study it is evident that pressure over the femoral head 
play,s an important part in the production of localized lesions in the 
epiphysis in a number of patients. In the cases classified in Type 11, 
deformities of the head due to lack of congruency with the opposed 
surfaces (acetabular rim, shelf etc.) were evident. In spite of this, signs 
of local pressure over the head were not seen to be the cause of the 
process in most of the cases. Many in which the position obtained after 
reduction was found to be satisfactory subsequently presented osteo- 
chondritis. In several cases, the femoral heads exposed at  operation 
when radiological signs of osteochondritis were already present, failed 
to show any damage to the cartilage. 

Besides the cases in which local pressure over the femoral head 
seems to be a definite causative factor (cases of Type 11) there is a 
large number of cases in which pressure seems to be only a local de- 
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forming factor, operating when the process of osteochondritis has 
started. The responsible factor in those later cases seems to be the 
damage to the vessels of the femoral head, either a t  reduction or during 
the period of immobilization. The blood supply to the femoral head 
at the age at which reduction is generally done is dependent mainly on 
the lateral epiphyseal vessels with the contribution of some arterioles 
from the metaphyseal system of vessels ( T r u e f a  1957). Therefore, the 
stretching or extreme torsion of the posterior capsule, which contains 
those vessels can determine an impairment of the blood supply to the 
femoral head, either by sudden torsion of the vessels at manipulation 
or by continuous streching of them. 

This alteration in the circulation of the femoral head causes a vicari- 
ous vascular reaction and thus decalcification of the head, neck, and 
acetabulum, all the elements of the hip being supplied by an ana- 
stomotic arterial net. Type I and Type I1 are radiologically different, 
but neither shows the presence of fragmentation as in the cases of 
Type 111, similar to that present in Legg-Perthes disease. 

An analysis of the present series shows a substantial reduction of the 
incidence of osteochondritis after progressive reduction on a frame. 
This, complemented with an immediate open reduction when the pre- 
vious treatqent has been unsuccessful, may deserve credit for the 
nearly total elimination of osteochondritis of Type 11, the longest and 
most severe. The damage to the vessels of the femoral head is very 
lessened with the frame treatment and the severity of osteochondritic 
processes of Type1 and I1 observed with this type of treatment was 
greatly decreased. 

The immobilization of the hip in extreme rotation in cases of C.D.H. 
seems to be responsible for the production of osteochondritis. Two 
observations are of special interest here; in one case a typical osteo- 
chondritis appeared in both hips of a patient treated in a plaster which 
included both hips for a unilateral subluxation, which did not require 
reduction; in the other case a process similar to that in the dislocated- 
and reduced-hip appeared in the “normal” side encased in plaster 
also. The only likely causative factor in these cases seems to be the 
stretching of the capsule in forced internal rotation and abduction 
with consequent obstruction of the lateral epiphyseal vessels, passing 
through it into the capital epiphysis of the femur. 

The interesting finding that typical osteochondritis of Legg-Perthes 
type is extremely rare may find an explanation in the peculiar vascular 
arrangement before the age of four years, during which some blood 
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flow from the metaphyseal vessels is still available to the head. This 
is at  variance with what occurs during the age period of Legg-Perthes 
disease when only the lateral epiphyseal vessels are responsible for 
supplying the femoral head. 

C O N C L U S I O N S  

1. Osteochondritis after reduction of C.D.H. can be grouped into 
three radiological types which differ in their evolution, severity and 
duration. Only 8.4 per cent of the cases were similar to those of 
Legg-Perthes disease and showed frogmen fation of the femoral head 
(Type 111). The largest group, comprising 65.1 per cent of the cases, 
showed only osteoporosis of different degrees (Type I ) .  The remaining 
26.5 per cent is a group characterized by radiological evidence of l o c d  
pressure over the femoral head (Type 11). 

2. Males and females were equally affected. 
3. Osteochondritis was more frequent in the patients of two years 

of age but the severity increased with the age at initial treatment. 
4. I t  was more frequent and much more severe after manipulation 

than after frame treatment. 
5. Cases incompletely reduced showed the greatest incidence of 

osteochondritis. If closed reduction is not achieved it is desirable to 
do an open reduction as early as possible. 

6. Weight bearing sould not be allowed during the evolution of the 
osteochondritis. 

7. The peculiarity of the vascular pattern at  the age of treatment 
of C.D.H. is considered responsible for the bone changes characteristic 
of osteochondritis of this type. 

S U M M A R Y  

This study is based on the review of 184 cases of congenital dis- 
location of the hip of which 90 showed signs of osteochondritis follow- 
ing the initiation of treatment. On the clinical and radiographic data 
collected the authors describe three different types of osteochondritis. 

TypeZ, comprising 54 cases (65.1 per cent) show changes first 
of the femoral epiphysis which spread to the femoral neck and ace- 
tabulum. Severe osteoporosis with small cavities, particularly at the 
periphery of the femoral head appear. Some permanent deformity may 
follow, particularly flattening of the epiphysis and increase in ante- 
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version, and varus of the femoral neck. Recalcification of neck and 
head tend to occur simultaneously. The average duration of the con- 
dition is 2.48 years. 

Type I1 comprised 22 cases (26.5 per cent). In this osteoporosis may 
be minimal but the effect of pressure on the femoral head is seen from 
the beginning. Local deformity of the head is frequent. The average 
duration is 4.06 years. 

T y p e  ZZZ. Only 7 cases were seen (8.4 per cent). They all show the 
radiographic changes typical or Legg-Perthes disease, particularly 
fragmentation of the femoral epiphysis. Average duration 3.16 years 
and the permanent changes found appear similar to those of the Legg- 
Perthes osteochondritis. 

The authors believe that Types I and I11 are qaused by interference 
with the blood flow of the femoral epiphysis through stretching or 
extreme torsion of the posterior capsule of the hip at  the point where 
the lateral epiphyseal vessels penetrate the femoral head. Manipulative 
treatment causes damage to these vessels much more easily than re- 
duction, of the dislocated hip by progressive traction. 

R E S U M E  

Cette Ctude est basCe sur l’examen de 184 cas de dislocation cong4 
nitale de la hanche chez lesquels 90 montrent des signes d’ostCochon- 
drite a p r h  l’instauration du traitement. En se basant sur les donnCes 
cliniques et radiographiques recueillies, les auteurs decrivent trois 
diffkrents types d’ostCochondrites. 

T y p e  Z comprenant 54 cas (65,l %). Modifications de 1’Cpiphyse fC- 
morale qui s’Ctendent au col fCmoral et 5 la cavitC cotyloide. Grave 
ostCoporose avec petites cavitks, en particulier dans la pCriphCrie de  la 
tCte fCmorale. Une dkformation permanente peut s’ensuivre en parti- 
culier un aplatissement de l’bpiphyse, une anthersion accrue et l’in- 
clinaison du col fCmoral en coxa vara. Une recalcification du col et 
de la tCte a tendance a apparaitre simultankment. DurCe moyenne de 
l’Ctat, 2,48 ans. 

T y p e  ZZ comprenant 22 cas (26,5 % ) . Chez ceux-ci I’ostCoporose peut 
Ctre minime, mais on peut constater I’effet de la pression sur la tCte 
fkmorale, depuis le dCbut. Une dCformitC locale de la W e  est frCquente. 
DurCe moyenne, 4,06 am.  

T y p e  ZZZ. Seulement sept cas ont CtC observCs (8,4 % 1.11s montraient 
tous des altCrations radiographiques typnques del a maladie de Legg- 
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Perthes, en particulier la fragmentation de l’kpiphyse femoral. DurCe 
moyenne, 3,16 ans. Les modifications permanentes trouvkes parais- 
saient Ctre similaires A celles de l’ostkochondrite de Legg-Perthes. 

Les auteurs croient que les Types I et I11 sont causks par une inter- 
ference avec l’kpanchement de sang de l’kpiphyse femoral survenu 

la suite de l’extension ou d’une torsion extrgme de la capsule post& 
rieure de la hanche et le point oh les vaisseaux kpiphysaires latkraux 
pknktrent dans la t&te fernorale. Un traitement manipulateur peut plus 
facilement causer des dommages a ces vaisseaux que la rkduction de la 
dislocation de la hanche par traction progressive. 

Z U S A M E N F A S S U N G  

Diese Studie hat zur Grundlage 184 Falle von angeborener Hiiftver- 
renkung, von denen 90 Zeichen von Osteochondritis nach dem Beginn 
der Behandlung aufwiesen. An Hand des erhaltenen klinischen und 
rontgenologischen Materiales beschreiben die Verfasser drei verschie- 
dene Typen von Osteochondritis. 

Type I umfasst 54 Falle (65,l  % ) ,  die zuerst Veranderungen der 
Femurepiphyse mit Ubergreifen auf den Femurhals und das Aceta- 
bulum zeigen. Schwere Osteoporose mit kleinen Hohlraumen besonders 
an der Peripherie des Femurkopfes treten auf. Gewisse dauernde Ver- 
hildungen, vor allem Abflachung der Epiphyse, Zunahme der Ante- 
version und Coxa vara konnen die Folge sein. Eine Neigung zur neuer- 
lichen Kalkeinlagerung in Hals und Korpf besteht oft gleichzeitig. Die 
durchschnittliche Dauer dieses Zustandes ist 2,48 Jahre. 

Type I1 umfasst 22 Falle (26,5 % ) .  In diesen kann die Osteoporose 
sehr gering sein, aber die Druckwirkung auf den Femurkopf ist vom 
Anfang an sichtbar. Ortliche Verbildung des Kopfes ist haufig. Die 
durchscnittliche Dauer betragt 4,06 Jahre. 

Type 111. Nur sieben Falle wurden beobachtet (8 ,4  % ). Sie weisen 
alle die typischen rontgenologischen Veranderungen fur Legg-Perthes 
Erkrankung, besonders Aufstiickung der Femurepiphyse auf. Die 
Durchscnittliche Dauer des Prozesses betragt 3,16 Jahre und die end- 
giiltigen Veranderungen gleichen der Legg-Perthes Osteochondritis. 

Die Verfasser sind der Ansicht, dass Type I und I11 durch Verhin- 
derung des Blutzuflusses zur Femurepiphyse infolge Uberstreckung 
oder extremer Drehung der hinteren Huftgelenkskapsel an der Stelle 
wo die lateralen Epiphysengefasse in den Femurkopf eindringen ent- 
stehen. Manipulative Behandlung ruft vie1 leichter Schadigung der 
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Gefasse hervor als Reposition der verrenkten Hufte mittels zuneh- 
mender Exensionsbehandlung. 
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