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Clinical Studies on Legg-Perthes

Disease in Dogs

Shuichi YASUDA
Department of Veterinary Surgery,
School of Veterinary Medicine, Azabu University

( Professor Takashi KITA, Chairman )



Canine Legg-Perthes disease (LPD) attacks young dog of small-
sized breeds at a high frequency. It induces noninfectious ischemic
necrosis of osseous tissue in such part of the femur as extending from
the head to the neck.

Many investigators have published theories on the pathogenesis
of this disease. It seems to be the most predominant of these theo-
ries that the decrease in size of the body and the secretion of sex
hormone by early sexual maturity characteristic of the toy breed may
be related to the pathogenesis of LPD.

LPD begins to appear at about 4 to 5 months of age. Mild Tame-
ness is a clinical sign observed in the early stage of disease. With
the advance in disease necrosis develops in the head and neck of the
femur. Then a severe locomotive disorder accompanied with intense
pain appears. Therefore, it is urgent to make a correct clinical diag-
nosis cf LPD at each stage of disease and establish a guideline of
treatment fittest for the respective stage of disease.

Many case reports have been made on this disease. Few of them,
however, deal with the results of clinical diagnosis made by the stage
of disease.

The author collected data from 62 clinical cases in which a diag-
nosis of LPD had been made clinically. In these cases observation was
made on clinical symptoms and the results of roentgenographical and
histopathological examinations and chemical analysis of the affected

bone.  The purposes of the present studies are to establish methods



of clinical diagnosis of each stage of disease in the case of LPD
and methods of treatment fit for the respective stage of disease.
Those methods had been earnestly looked for by clinicians.

As a result, it was clarified that there was a relatively good
agreement between the findings of the roentgenographical examination
and those of the histopathological examination. That examination
had been used most frequently as a routine clinical diagnostic method.
Then it was possible to propose diagnostic criteria for the practical
clinical diagnosis of LPD.

The 62 cases of LPD were classified by breed, age, sex, body
weight, and the 1imb affected with the disease.  They were also
analyzed by clinical symptoms manifested.

When analyzed by breed, these cases were broken in the follow-
ing manner: Yorkshire terrier, 33.9%; poodle, 17.7%; Pomeranian, 12.9
%3 miniature pinscher, 12.9%; Maltese, 11.3%; Japanese Chin, 6.9%;
pug, 1.6%; Chihauhua, 1.6%; and mongreis, 1.6%.

As is clear from this result, there is no agreement between the
breeds the populations of which are relatively large in Japan and
those presenting relatively high morbidity rates of LPD. Maltese
and Pomeranian are two predominant breeds in the whole canine popula-
tion in Japan. The morbidity rate of LPD, however, is overwhelmingly
high in the Yorkshire terriers, which are followed by the poodles in
this rate. It is assumed that there may be a significant difference

in morbidity rate of canine LPD between any two breeds of dogs.



The 62 cases of LPD collected in the clinical practice ranged
from 6 to 15 months of age, or were 9.4 months of age on the average,
when the disease was noticed clinically. LPD attacks puppies and
young dogs less than a year old. The canine case of the disease re-
sembles the human case in the time of clinical occurence.

Males and females were found in 48.4 and 571.6%, respectively,
of the 62 cases.  Accordingly, there was no significant differnce in
morbidity rate between the male and female dogs.

Average body weight was 2.9 Kg in the 62 cases. It was 3.0 and
2.8 Kg for the males and females, respectively. Therefore, LPD occur-
red to those males and females which weighed 3.0 Kg or less.

The disease attacked the unilateral or bilateral femores. The
left femur was affected with it in 32.2% of the 62 cases, the right
femur in 46.8%, and the bilateral femores were in 21.0%. In brief,
the unilateral femur was attacked by LPD at an overwhelmingly high
frequency.

Of the clinical symptoms manifested in the 62 cases, lameness
and muscular atrophy were graded by macroscopical examination. As
a result, the following four grades could be distinguished.

( 1) The + group: In the resting position the affected 1imb was
placed on the ground and loaded slightly with the body weight. Mild
Tameness was shown at the time of walking. No lameness was seen,
however, at the time of running. Mild muscular atrophy was noticed.

( 2 ) The +2 group: In the resting position the affected 1imb

got in slight touch with the ground and hardly bore the body



weight. Lameness of moderate intensity was observed at the time of
walking. Muscular atrophy of moderate severity was noticed.

( 3 ) The +3 group: In the resting position the affected limb
was not placed on the ground. Remarkable lameness was presented at
the time of walking. Muscular atrophy was distinct. The affected
1imb sometimes got in contact with the ground.

( 4 ) The +4 group: The affected 1imb could not be put on the
ground, but was suspended at the time of resting and walking.
Muscular atrophy was outstanding.

It was elucidated that the grading of lameness of the affected
limb into four groups, as mentioned above, could be used as a criter-
ion for practical clinical diagnosis of LPD.

Then analysis was conducted on the duration of lameness, as
revealed by the history of the patient, and the intensity of muscular
atrophy. As a result, the longer the duration of lameness, the more
intense muscular atrophy.

As a means of clinical diagnosis of LPD, a roentgenographical
examination was carried out on the affected limb. When it was
applied to the head of the femur in the 62 cases, the morphological
changes of this bone were classified into the following four grades.

This method of classification into four grades, I to N, was
more readily applicable to the clinical practice than that of Ljunggren.

(1) Grade I in 11 cases: A perforation-1ike defective focus

was seen under the cartilage of the head of the femur. There was an



enlargement of the space between the acetabulum and the caput femoris.
These changes were revealed concurrently by the roentgenographical
examination.

(2 ) Grade I in 15 cases: Relatively many dot-like foci were
observed in the head of the femur. The upper end of this head became
flat. In some cases of this grade, a moderate stimulative proliferation
of osseous tissue was found in the acetabulum and its vicinity.

( 3 ) Grade IT in 30 cases: Flattening was in progress in the
head of the femur. Destructive changes were exhibited in the osseous
tissue of the neck of the femur.

( 4 ) Grade IV in 6 cases: Remarkable morphological changes
were presented in the head and neck of the femur. Conspicuous
destructive changes were seen in the osseous tissue of these parts.

The roentgenographical examination indicated destructive
changes in the osseous tissue of the head and neck of the femur.

When progress in these changes was observed radiologically, it was
clarified that these changes were useful for the clinical judgment
of severity of disease in an individual case and for a criterion
for indication of a surgical operation.

A conservative or medical method and a surgical method have
been applied to the treatment of LPD in dogs. Of the 62 cases,

26 were subjected to the medical treatment with results not always
satisfactory. In this treatment the dogs were administered with

azapropazone, vitamin B preparation, and adrenccortical hormone



preparation, and placed in cages to keep them in quiet conditions.

It was, however, difficult to keep them in these conditions. Upon
request by the owners, some dogs were put to euthanasia on account

of severe lameness.

A surgical operation to remove the caput femoris is applied
to the surgical treatment of LPD. In its application the femoral
Jjoint is exposed by four methods to cut open the cranial side, medijal
side, dorsal side, and caudal side, respectively. The author expos-
ed the femoral joint by cutting open the cranial or medical side
and performed the operation to remove the caput femoris.

This operation was applied to 36 cases of the 62. The uni-
lateral femur was treated in those cases, except one in which the
bilateral bones were involved. Postoperative observation indicated
that the operative wound was healed in about a week and that pain
and lameness disappeared gradually. A false joint was formed at
the site from which the caput femoris had been removed. As it was
fixed gradually, the affected 1imb regained its locomotive function,
and its muscular atrophy was cured. The postoperative course was
very satisfactory in 30 cases.

Samples were collected from the caput femoris in the 36 cases
mentioned above, except four. They were examined histopathological-
ly. As a result, grade I of stage of disease classified by the
roentgenographical examination gave the following findings. The

articular cartilaginous tissue was hardly different from that of



the normal dog.  Locally, however, it contained hollows.  The head
of the bone as a whole was a little flattened. On the other hand,
osteoblasts were activated to some extent in the epiphyseal nucleus,
which was enlarged. Moreover, local cellular infiltration, hemo-
rrhage, and invasion of connective-tissue cells were observed.

In the cases of grade II, small splits were seen in several
areas.  There was a disorder in the arrangement of tissue cells on
the border between the articular cartilage and the epiphyseal nucleus.
These cells suffered from partial destruction. Severe petechiae and
cellular infiltration were also noticed.

In the cases of grade I, the cartilaginous layer contained
an enlarged and a necrotic portion. There was extensive separation
on the border between the articular cartilage and the epiphyseal
nucleus. Partial breakage and cell degeneration were exhibited.

In the cases of grade NV, the cartilaginous tissue became
necrotic and was detached from the articular surface. The carti-
laginous membrane was hyperplastic at the site of detachment.

The epiphyseal nucleus contained a portion which had been detached

by necrosis and another portion in which a secondary repairing phe-
nomenon had appeared. These histopathological changes indicate

that progress was made in the decomposition of osseous tissue in the
head and neck of the femur in accordance with the advance in grade

of severity of disease. They were not clearly divided by the grades,

but many of them were found in more than one grade.



In brief, there was a relatively good agreement between the
grade of severity of disease determined by the roentgenographical
examination and the histopathological findings. Therefore, it was
elucidated that the grading by this examination would be a very
important guideline when a practical clinical diagnosis of LPD was
made in each stage of disease.

Furthermore, chemical analysis was made on the head of the
femur collected from 9 cases surgically treated. In it, calcium,
magnesium, and iron contents were determined quantitatively. As
a result, there was no significant difference in these contents per
a given weight of bone between the affected and normal control dogs.
This result seems to suggest that there may be no changes in the
components of the osseous tissue, but that there may be changes in
the amount of these components per a given volume of bone.

From the results mentioned above the following conclusions
were drawn.

1 ) Clinical studies were made on 62 cases of canine
Legg-Perthes disease (LPD). This disease was known to attack dogs
of small-sized breeds weighing about 3.0 Kg specifically. Its
morbidity rate was particularly high among young dogs 9.4 months
of age on the average. This result strongly suggested, as had been
asserted by previous authors, that sex hormone might be closely
related to the pathogenesis of LPD.

2 ) Morphological changes in the head of the femur were



examined roentgenographically in detail. From the results obtained
the stage of disease was classified into four grades, I to N. This
classification made it possible to establish practical criteria for
the diagnosis of LPD by the roentgenojraphical examination.

3 ) Pharmacotherapy and conservative treatment were applied to
26 cases of the 62 with results not always satisfactory. The head
of the femur was removed surgically in 36 cases with a very satisfac-
tory postoperative course. In these cases the motility of the affec-
ted 1imb was regained by the postoperative formation of a false
joint.

4 ) Histopathological examination was carried out on the head
of the femur removed from 32 cases by surgical operation. As a
result, a relatively good agreement was demonstrated between the grade
of stage of disease classified by the roentgenographical examination
and the histological change in the head of the femur. This result
lent further support to the establishment of criteria for the
roentgenographical diagnosis of LPD.

5 ) Chemical analysis was performed on the head of the femur
collected from 9 cases to clarify the contents of the chemical compo-
nents of the bone. As a result, there was no significant difference
in these contents in the head of the femur between the affected and

healthy normal dogs.
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Table 2 4 X O Legg— Perthes /AN B I £ %

REDH
Breed No. with Legg- g
Perthes disease
Yorkshire Terrier 21 33.9
Poodle 1 17.7
Pomeranian 8 12.9
Miniature Pinscher 8 12.9
Maltese 7 11.3
Japanese Spanial 4 6.5
Pug 1 1.6
Chihuahua 1 1.6
Mongrel 1 1.6
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Table 4
Grade 1

No. Breed

4 Poodle

14  Yorkshire Terrier
15 Pomeranian

17 Maltese

24 Chihuahua

25 Pomeranian

27 Yorkshire Terrier
37 Yorkshire Terrier
54 Miniature Pinscher
57 Yorkshire Terrier
59 Poodle

Sex

‘male

male
female
female
male
male
female
male
male
male
female

4 X D lLegg— Perthes /A&

Age(month) L.R

10
8
7
8

12

12
6

12

12

13

12
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Table 5

No.

13
19
22
23
28
29
31
33
38
43
47
49
62

Grade 11

Breed

Yorkshire Terrier
Yorkshire Terrier
Miniature Pinscher
Japanese Spaniel
Maltese

Japanese Spaniel
Mongrel

Yorkshire Terrier
Maltese

Poodle

Miniature Pinscher
Poodle

Yorkshire Terrier
Miniature Pinscher
Yorkshire Terrier

Sex

male
male
female
female
female
female
female
male
male
male
male
female
male
male
female

1 X O Legg— Perthes j&

Age(month) L.R

8
8
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Table 6

No.

10
1
12
16
18
20
26
32
34
35
39
40
41
42
44
45
46
48
50
52
53
55
56
58
60
61

Grade II

Breed

Poodle

Japanese Spaniel
Yorkshire Terrier
Yorkshire Terrier
Poodle

Yorkshire Terrier
Yorkshire Terrier
Pomeranian
Japanese Spaniel
Maltese

Poodle

Yorkshire Terrier
Yorkshire Terrier
Yorkshire Terrier
Pomeranian
Miniature Pinscher
Pomeranian
Yorkshire Terrier
Poodle

Pomeranian
Maltese

Poodle

Yorkshire Terrier
Yorkshire Terrier
Yorkshire Terrier
Maltese

Maltese

Yorkshire Terrier
Pomeranian
Miniature Pinscher

Sex

male
female
female
female
female
female
female
female
female
female
male
female
male
female
female
male
female
female
female
male
male
female
male
male
male
male
female
male
female
male

4 % ®Legg— Perthes /&

Age(month) L.

8
10
15

8
12
10

7

6
12
12

8
11

8

7

8
10
12
12
10

7
10

9
12
10

9
11
12

8

8

8
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Table 7

No.

21
30
36
51

Grade IV

Breed Sex
Pug male
Miniature Pinscher female
Miniature Pinscher male
Pomeranian male
Poodle female
Poodle female

{4 X O Legg—Perthes f&

Age{month) L.R

9
10
10
12
12
10

R
L.R
L.R
L
R
R

B.W. (kg)

5.0
2.6
3.2
2.5
4.0
2.5



Table 8 4 X D Legg— Perthes f/IZ & T 2
X AR EEBERFABORAR

Degree of radiographical change

Grade I Grade I
Duration of
lameness; days 1 - 120 2 - 150
X ; days 25 46
Degree of
lameness + ~ it + ~ it
Degree of
muscle atrophy + ~ it + ~ #f

- Degree of lameness: + = slight limping,
disuse of leg (“three-]egged lameness” )

Grade II Grade 1V
2 - 160 21 - 300
58 95
+ ~ it + ~ it
+ ~ itit t ~ it

to fitt = complete
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Table 13

‘Legg—Perthes /SN A X (L—I~L—9) RUE®BNTEBX
(N—iI~N—4) DKBBBRAIDANLY 9L E Y Vv TETIZ
TSR LEY YD ENLE

Sample Grade Ca/P (M) Ash weight Mg/P (M) Ash weight
L-1 (No. 15) I 1.79 0.031
L-2 (No. 23) it 1.67 0.040
L-3 (No. 31) I 1.66 0.034
L-4 (No. 43) I 1.71 0.038
L-5 (No. 35) 118 1.73 0.037
L-6 (No. 48) m 1.74 0.032
L-7 (No. 53) m 1.82 | 0.040
L-8 (No. 54) I 1.56 0.034
L-9 (No. 9) IV 1.53 0.039
X 1.69 0.036
SD 0.10 0.003
CV (%) 5.74 9.53
N-1 Shihtzu 1.71 0.041
N-2 Yorkshire Terrier 1.68 0.040
N-3 Pomeranian 1.68 0.042
N-4 Yorkshire Terrier 1.63 0.046
X 1.68 0.042
SD 0.03 0.003
cv (%) 1.98 6.22
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