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Incidence of congenital dislocation of the hip
in Shiga Prefecture, 1989-1993

(BOlL 5 FEROWE T B 1 2 55 RIERBBAKIF O FEE L)

Department of Orthopaedic Surgery, Medical Center for Children, Shiga
Naoya Kashiwagi * Shigeo Suzuki * Y oichi Seto
Eiro Enomoto « Yasushi Higashisaka < Yoshitaka Kasahara

Incidence of Congenital Dislocation of The Hip in Shiga
Prefecture 1989-1993.

Naoya Kashiwagi, M. D. et al.
Department of Orthopaedic Surgery, Medical Center for Children, Shiga

In 1988, we began screening for congenital dislocation of the hip with ultrasonography used
in the second screening in two pilot areas. At the first (mass) screening, children at the ages
of 3 or 4, 10, and 18 months were examined, generally by both a physician and a public health
nurse. In a secondary screening, one of our staff members examined subjects whose first
screening suggested a need for further examination using portable ultrasonic diagnostic equip-
ment in a public health center. In the five years from 1989 to 1993, 456 of these subjects were
chosen at the first screenig for further examination. Of these subjects, 83 were found to have
some ultrasonographic abnormality in the second screening. There was one other child who
visited our hospital without a second examination : the diagnosis was of unstable hip. Of these
84 children thoroughly examined in our hospital, 17 patients (18 hips) needed treatment. In the
period of our study, 13 990 babies were born in these two areas. The incidence of babies with
unstable hips was calculated to be 84 out of 13900 (6.0/1000). The incidence of babies who
required treatment was 17/13 990 (1.2/1000).

in these areas.

INTRODUCTION
In 1988, we introduced screening for congeni- METHODS
tal dislocation of the hip (CDH) in two pilot In 1988, we began screening for CDH by
areas. In this paper, we describe the screening ultrasonography in two pilot areas ; one with
and summarize the results from the five years seven towns (total population, 138 000) in the
from 1989 to 1993, giving the incidence of CDH catchment area of the Minakuchi public health
Key words : congenital dislocation of the hip (e KMEARBIMIARET), screening (#&&2), ultrasonography (F8 & & K&

k), incidence (FE448/%)
B © T 524 WEBSFIUMSFIL5-7-30 BEES/NRREER >y —BEAR MAKEH EEE(0775)82-6200
2B EKRTFEIA2AH
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Fig.1 Distance C (distance between pubic symphysis and center of the femoral head)
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Fig. 2 The number of patients examined in our hospital (1989-1993)

center, and the other with one city and five
towns (total population, 118 000) in the catch-
ment area of the Yokaichi public health center.
At the first (mass) screening, all children at the
ages of 3 or 4, 10, and 18 months were
examined, usually by both a physician and a
public health nurse. In addition, nurses visited
and.checked some neonates up to the age of 1

month at home (especially firstborn babies).
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Counseling by a public health nurse was always
available at the public health centers. In the
first screening, limited abduction, leg-length
discrepancy, asymmetric thigh creases, and
palpable clicks were checked for. Risk factors
such as torticollis, foot deformities, breech
presentation, and positive family history of
CDH were investigated as well. Children aged

18 months were checked for limping. One of our



Table 1. Main clinical sign found in 84 subjects sent for a third
examination® to our hospital

Age at first Number with main clinical sign of :
examination Limited abduction LLD** Click Limping  Others
Neonate 13 24({) *##
3 or 4 months 53(13) 5(2) 1 1(1)
10 months 1
18 months 1
Counselling**** 3 1

* One of the 84 subjects had not had a secondary examination.

** Leg length discrepancy

*** Numbers in parentheses show the 17 subjects who required treatment with

the Pavlik harness

**** At ages other than the above categories

Neonate

3-4 mons.

10 12 14 16

limited abduction

LLD
others

Fig.3 The number of patients who required treatment (1989-1993)

staff members examined babies selected in the
first screening as needing further examination
using portable ultrasonic diagnostic equipment
in the public health center. If in this screening
the ultrasonogram taken from anteriorly with
both hips extended showed anterior and/or
lateral displacement of the femoral head, the
hip was considered to be unstable.® Such sub-
jects were sent to our hospital for further exam-
ination including ultrasonography with both
hips flexed and abducted. Then we decided on
the need for treatment, depending on whether
any of the following criteria were met : (1) the
femoral head was not centered on the
acetabulum with the hip in flexion-abduction ;
(2) the difference in distances C (Fig.1) on the

affected and normal sides was 2 mm or more .
and (3) limited abduction had lasted for at least
2 or 3months. If any of these criteria were met,
we started treatment with the Pavlik harness.
A member of the nursing staff instructed the
parents of babies with any hip abnormality
about how to diaper and hold their boby. We
reviewed the results of this screening program
in the five years from 1989 to 1993, and calcu-
lated the incidence of CDH.

RESULTS

Between 1989 and 1993, 13 990 babies were
born in this area and 13 409 babies (about 96%
of all babies of this age) were brough to the

participating public health center for a check-

173



up at 3 or 4 months of age. Babies who failed to
take part in this screening at this age were later
examined at the age of 10 or 18 months. In all,
456 subjects were sent for a second examina-
tion. The main problem before the subjects was
of walking age was limited abduction ; at 18
months, it was limping. Of these 456 subjects,
373 (82%) subjects were found to be normal in
the second screening. In the remaining 83 sub-
jects, there was some displacement seen on the
ultrasonogram and they were brought for fur-
ther examination to our hospital. There was
one more subject brought directly to our hospi-
tal without a second examination. Fig. 2 and
Table 1 shows the main clinical sign for these
subjects and their age at the first screening. In
all, 18 hips (17 patients) needed treatment. Fif-
teen hips were classified as type A and three
hips as type B by the Suzuki classification.”
The clinical manifestations were limited abduc-
tion, leg-length discrepancy, or both (Fig.3).
All hips were successfully reduced with the
Pavlik harness. The parents of the other 67
babies were instructed about the best method
for diapering (with a single diaper to allow free
movement of the legs) and for holding their
babies (with their hips flexed and abducted).?
The hips of these 67 babies subsequently devel-
oped normally without treatment.

In the period 1989 to 1993, 13 990 babies were
born in this area and almost all babies were
examined at the ages of 3 or 4 months, 10
months, and/or 18 months. So the incidence of
babies with unstable hips was 84 out of 13990
(6.0/1000). The incidence of babies who
required treatment was 17/13 990 (1.2/1 000) .

DISCUSSION

There has been much debate about how and

174

when to screen for CDH. Ideally, all babies
should be screened by a pediatric orthopaedic
surgeon, but for practical reasons, our screen-
ing program was implemented by physicians
and public health nurses.

Some recommend examination of all babies
about two days after birth and again at about
one week.®? In neonates, however, clinical signs
such as limited abduction and leg-length dis-
crepancy (often accompanied by asymmetrical
thigh creases) are not necessarily evident, and
in some cases, slight instability may be the only
detectable sign. Elicitation of a click sign (. e.,
a provocation test) could be harmful to the
baby.¥ Davies and Walker? stated that hips
stable at birth did not necessarily develop nor-
mally and that in subjects with a risk factor,
repeated examination was needed. Therefore,
we decided that the age of 3 or 4 months, when
clinical signs became evident, might be an
appropriate time for screening for CDH. In our
experience, all hips that required treatment
were identified by the time the infant reached
the age of 4 months, and no cases were overloo-
ked by this method.

Several investigators have emphasized the
importance of risk factors such as torticollis,
foot deformities, breech presentation, and posi-
tive family history of CDH.?~% In our screening
program, the child’s parent was questioned and
the child was examined for identification of
such risk factors.

Sanfridson et al® reported that in Malmo,
treatment is needed for 12 to 36 babies per 1 000
births over recent years. In the screening pro-
gram of Boeree and Clarke,” neonatal clinical
screening was supplemented later by ultrasonic
examination. By their protocol, the overal Irate

at which treatment was needed was for 4.4



babies per 1000 births. Probably this large
difference between reports has more to do with
how the disorder is defined than with a true
difference in the populations. Our results
showed that 6.0 per 1 000 children had unstable
hips, but that not all of the unstable hips
required treatment. The base line of one per
1000 children requiring surgery from an un-
screened population can be used to judge the
rates of splintage in a screened population, and
splintage rates in excess of this rate have been
said to show overtreatment.” Our finding of the
incidence of CDH to be 1.2 per 1 000 live births
seems to be reasonable. This figure might be
clinically significant because the criteria for

treatment of displaced hips was clearly defined.
CONCLUSIONS

1) Screening at 3 or 4 months seemed to
uncover all cases of CDH.

2) Limited abduction was the most common
clinical sign of CDH.

3) Examination by ultrasound via an ante-
rior approach was easy and effective in the
screening of unstable hips.

4) The incidence of CDH was 1.2,71000 in

the two pilot areas.
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Sacroiliac Joint Pressure Method and Pavlik Harness Method
for the Limitation of the Hip Abduction

Department of Orthopaedic Surgery, Showa University Fujigaoka Hospital

Susumu Saito, M. D. « Yoshikatsu Kuroki, M. D. « Hirofumi Ohgiya, M.D.
Shu Obara, M. D. - Ken Yamazaki, M. D.

Sacroiliac Joint Pressure Method and Pavlik Harness Method
for the Limitation of the Hip Abduction

Susumu Saito, M. D. et al.
Department of Orthopaedic Surgery, Showa University Fujigaoka Hospital.

We analyse the sacroiliac joint pressure method and the Pavlik harness method for treating
the limitation of the hip abduction in babies, and aim to discuss the particular situations where
these methods should be used.

We treated babies with limitation of the hip abduction below 75° and those with a difference
of 75° to 90° in both hips. One hundred and one babies (I month~ 11 month, ave. 4.2 months) were
treated with the sacroiliac joint pressure method for the dysplastic hips and 100 babies (1 month
~1 year 3 months, ave. 4.5 months)were treated with the modified Pavlik harness(a harness
reaching just under the knee). The diagnoses were 55 dislocations, 31 subluxations and 15
dysplasias. Through those treatments we concluded that the sacroiliac joint pressure method
was 95% effective. And by using a modified Pavlik harness, 73.7% of the cases of dislocation
were reduced.

Based on these results, we recommend the use of the sacroiliac joint pressure method for
treating the limitation of the hip abduction in less severe cases (dysplasia or subluxation with
only slight limitation of hip abduction) when in conjunction with normal radiographic appearen-
ce.

The results of sacroiliac joint pressure method were very positive. The burden on babies was
decreased by using a Pavlik harness only on dislocations and also on subluxations with strong
limitation of hip adduction or unstable hips.

and it is sometimes related to hip dysplasia.

Introduction
Among the limitation of the hip abduction there
We investigated the treatment of the limita- are cases with dislocations and normal radio-
tion of the hip abduction in babies. The limita- graphic appearences. We would like to explain
tion of the hip abduction is noticed in babies applicability of the sacroiliac joint pressure

Key words : limitation of hip abduction (BRAAIFHHESIE), sacroiliac joint pressure method ({ill#ZREAETAE &%)
Pavlik harness method () — 4 ¥ & 2 — 7 %)
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a_ Modified Pavlik harness(a harness reaching
to just below the knee)

b. After the use of modified Pavlik harness.
the limitation of hip abduction was decreased
Fig. 3.

method" and the Pavlik harness method® and

describe their results.
Material and Method

We define the limitation of the hip abduction
as the angle of hip abduction below 75° abduc-
tion in flexed hips(Fig. 1).

One hundred and one cases using the sa-

c .

P

i

b. The limitation of hip abduction
before this method

The limitation of hip abduction was reduced after
this method

Fig. 2.
croiliac joint pressure method and 100 cases
using the Pavlik harness method were inves-
tigated. The sarcoiliac joint pressure method
was performed on the dysplastic hips of 16 male
babies and 85 female babies. The ages were
from 1 month to 11 months(average age was 4.

2 months) . The sacroiliac joint pressure method
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Table 1. The hip abduction angle comparing
the right hip to the left hip

Abduction’s Angle in Flexed Hip

Right Hip : Left Hip
80° : G 17 cases
85° i 75° 13
7oy i 80° 10
80° i 70° 8
75 : 90° 5
90° : 80° 6
others 42
total 101 cases
6Y5M id
Fig. 5. A case of congenital dislocation of the hip
Sz
< g Change of hip abduction angle after modified Pavlik harness fixation
"6‘".
3
90°
80 1
0]
60 1
50 1
40 1
30 1
20 1
10 1
the date é } ]'4 the dates after fixation
of fixation

Fig. 4. The change of hip abduction angle after modified Pavlik harness fixation

was first performed in 1978 according to Dr. babies. By pressuring the sacral bone next to

Jauch’s presentation (Fig. 2). the sacroiliac joint the limitation of the hip
In this literature this method was used for the abduction was decreased.

cases with the limitation of the hip abduction in A modified Pavlik harness(a harness reach-
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Table 2. The treatment of congenital dislocation of the hip The modified

Pavlik harness method and other methods

Moclified Pavlik Harness and Other Treatments

Modified Pavlik Harness 42 joints

Modified Pavlik Harness — Pavlik Harness 5 joints

Modified Pavlikk Harness — Pavlik Harness 2 joints

— Over Head Traction — Closed Reduction + Plaster Cast Fixation

Modified Pavlik Harness — Pavlik Harness 5 joints

— Over Head Traction — Open Reduction

Modified Pavlik Harness — Other Treatments 3joints
57 joints

ing just below the knee)* was fit to 100 patients
(8 male babies and 92 female babies). Their
ages were from 1 month to 1year 3 months
(average age was 4.5 months). Fifty five were
dislocation, 31 were subluxation, and 15 were
dysplasia. We studied the significance of the
sarcoiliac joint pressure method and the Pavlik
harness method for the limitation of the hip
abduction (Fig. 3).

Results

As for the sacroiliac pressure method, we
investigated 101 cases of the limitation of the
hip abduction. In 18 cases there was no differ-
ence in the limitation of the hip abduction
between the right and left hips. In 83 cases there
was a difference. In 81.39§ of the patients, there
was a relationship between the position of the
wry neck and the limitation of the hip abduc-
tion. In 76.99% of the patients, there was a
relationship between the limitation of the hip
abduction and dysplasia. The right and left hip
abduction angles were compared(Table 1).

The limitation of the hip abduction was
diminished by the use of the sarcoiliac joint
pressure method once a week for 4 or 5 weeks.
And then 959 of the patients were successfully
treated using this method.

With the fixation of the modified Pavlik

harness, the limitation of the hip abduction

diminished gradually day by day and disloca-
tion were reduced(Fig.4). After fixing the
harness, the babies did not move actively their
legs and hips were maintained in flexed and
abducted position. 42 cases, 42 joints in 55 cases,
57 joints of dislocations were reduced. The inci-
dence of reposition was 73.7%. Of these 64.3%
were reduced within a week (Fig. 5).

Patients in whom the modified Pavlik har-
ness was ineffective were fit with overhead
traction and then closed reduction and plaster
cast fixation were performed. Open reduction
was performed in 5 cases(Table 2). In 6 of 42
original cases(14.3%)treated with the modified

Pavlik harness, luxation’s Perthes appeared.
Discussion

The congenital dislocation of the hip often
coexists with the limitation of the hip abduc-
tion. It is necessary to diminish the limitation of
the hip abduction in order to reduce the disloca-
tion of the hip, subluxation and to repair the
dysplasia. For decreasing the limitation of the
hip abduction we use the sacroiliac joint pres-
sure method and the Pavlik harness. We believe
that the use of the sacroiliac joint pressure
method causes the sacroiliac joint blocking to
disappear, broadens the pelvic ring and dimin-
ishes the spasms of the adductor muscles. The

purpose of the Pavlik harness is to maintain the
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hips in a flexed and abducted position. We
believe this causes a decrease in hip abductions
day by day and reduces dislocations. The sa-
croiliac joint pressure method is performed on
patients which have normal radiographic
appearences but demonstrate a limitation of the
hip abduction. The sacroiliac joint pressure
method is also performed on patients with
dysplasia and cases with subluxation with
slight limitation of hip abduction.

The results of the sacroiliac joint pressure
method were very positive. 959% of the cases
were effective for diminishing the limitation of
the hip abduction.

As for modified Pavlik harness, about 749 of
dislocations were reduced. By using the sa-
croiliac joint pressure method for the limitation
of the hip abduction in dysplasia and subluxa-
tion, the frequency of using the Pavlik harness

can be reduced.
Conclusion

1) We investigated the sacroiliac joint pres-
sure method and the Pavlik harness method for
the limitation of the hip abduction.

2) One hundred and one cases of the sa-
croiliac joint pressure method and 100 cases of
the modified Pavlik harness were investigated.

3) The limitation of the hip abduction was
effectively diminished in 95% of the sacroiliac

joint pressure cases. By using a modified Pavlik

harness(a harness reaching just under the
knee) the limitation of the hip abduction de-
creased gradually day by day and 73.7% of the
dislocation were reduced.

4) Based on our studies of patients with the
limitation of the hip abduction without radio-
graphic appearences, patients with dysplasia
and patients with subluxation with slight limita-
tion of the hip abduction, we should perform the
sacroiliac joint pressure method. For subluxa-
tion with strong limitation of the hip abduction
and dislocation we on the other hand should

perform the Pavlik harness method.
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Innominate Osteotomy in Patients with Severe Perthes’ Disease

Department of Orthopedic Surgery, Nagoya University School of Medicine.

Tadashi Hattori, M. D., Koji Noritake, M. D., Hikaru Suda, M.D.,
Takahiko Kitakoji, M. D., Hisashi Iwata, M. D.

Innominate Osteotomy in Patients with Severe Perthes’ Disease

Tadashi Hattori, M. D., et al.
Department of Orthopaedic Surgery, Nagoya University School of Medicine.

To evaluate the usefulness of innominate osteotomy for severe Perthes’ disease, we did a
retrospective study of six patients with severe lateral displacement and flattening of the
femoral head. Before surgery, arthrography showed hinge abduction of the femoral head in five
patients. In the patient who was operated on at 12 years of age, hinge abduction was worse after
surgery. In the five other patients who were operated on when 9 years old or less, hinge
abduction was improved after surgery, ancl the acetabular head inclex and Sharp’s angle were
normal at follow-up. Of these five hips at follow-up, by the classification of Stulberg, one hip
was in class II, three hips were in class [Il and one hip was in class [V. Probably, improvement
in the acetabulum will delay the onset of degenerative joint disease even if the head is finally
aspherical. Innominate osteotomy therefore seemed to be useful even for patients with severe
Perthes’ disease, if they were operated on when 9 years old or less.

The long-term goal in the treatment of
Perthes disease is to prevent deformity and
incongruity of the hip, thereby delaying the
onset of degenerative joint disease. However,
some patients have severe lateral displacement,
flattening, and hinge abduction of the femoral
head due to inappropriate or delayed treatment.
If such patients do not receive proper treat-
ment, degenerative joint disease is likely to
develop in early adult life. Here, we report the
results of innominate osteotomy (Salter)in six

such patients.

PATIENTS and METHODS

Six patients who had involvement classified
as in Catterall group Il or IV were treated by
innominate osteotomy on the presumptive diag-
nosis of severe Perthes disease. All patients had
severe lateral displacement and flattening of
the femoral head, and arthrography showed
hinge abduction of the femoral head in five
patients. The mean abduction of the affected
hips was 9°(range, 5° to 15°). The mean age at

the operation was 8 years 9 months(range, 7

Key words : innominate osteotomy (V)L ¥ —ZF4f7), hinge abduction (Wfiz#E), Perthes disease (/v 7 A7%)
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Fig. 1. Preoperative plain x-ray film and arthrogram showing hinge abduction in a
boy aged 8 years 4 months

plain x-ray with hips in neural position
b, arthrogram with hip in abduction

Fig. 2.

Plain X-ray film

of the patient in

Fig. 1

a . at 3 months after
b. at 1 year after
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Fig. 3. Plain X-ray film of the patient in Fig.
1 at the age of 14 years and 10 months

Fig. 4. Findings from a girl aged 9 years before surgery
a . Plain X-ray film
b. Arthrogram showing hinge abduction

years 2 months to 12 years 1 month). The mean
duration from onset to the operation was 10
months(range, 8 to 14 months). At surgery,
three hips were in the fragmentation stage and
three hips were in the early reparative stage.
The mean duration of follow-up was 3 years 11

months(range, 3 years to 6 years 6 months).

The operative technique was basically that
described by Salter.® The tendinous portions of
the iliopsoas and adductor muscles were always
released at the musculotendinous junction. The
classification of Stulberg, acetabular head
index (AHI), and Sharp’s angle in all roentgeno-

grams were recorded at follow-up.
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RESULTS

In the patient who was operated on at the age
of 12 years 1 month, hinge abduction was wor-
sened after surgery. The five other patients,
who were operated on when 9 years old or less,
had a range of abduction of 30° or more at
follow-up, and of these hips, by the classifica-
tion of Stulberg, one hip was in class II hip,
three hips were in class lll and one was in class
IV. The mean AHI and mean Sharp’s angle(=+
SD)at follow-up were 83%8 and 38°+6°. The
differences between the affected side and nor-
mal side(normal side, AHI of 90+3: and

Sharp’s angle, 41°+3°) were not significant.
CASE REPORTS

Case 1 : The patient was a boy aged 14 years
and 10 months at follow-up. The age at onset
was 7 years 8 months. The boy had received no
treatment before diagnosis of the disease at our
hospital. Arthorography with the hip in abduc-
tion showed typical hinge abduction(Fig.1).
The patient was operated on at the age of 8
years 4 months(Fig. 2). At follow-up, the hip
was in class Il in the classification of Stulberg,
the AHI was 90 (normal side, 89), and Sharp’s
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Fig. 5.
Plain X-ray film of the patient in Fig. 4
at the age of 12 years

angle was 29°(normal side, 38° ; Fig. 3).

Case 2 : The patient was a girl aged 12 years
old at follow-up. The age at onset was 8 years
4 months. The girl had received no treatment
before surgery at our hospital. Arthrography
showed hinge abduction before the operation
(Fig. 4). She was operated on at the age of 9
years. At follow-up, the hip was class IIl in the
classification of Stulberg, AHI was 93 (normal
side, 90), and Sharp’s angle was 33°(normal
side, 39° ; Fig.5).

DISCUSSION

Surgical containment of the involved portion
of the femoral head, either by varus femoral or
innominate osteotomy, is an effective primary
treatment for Perthes disease. However, in
patients with a severely deformed femoral head
that results in incongruity due to hinge abduc-
tion, varus femoral osteotomy is not indicated,
because forced abduction is inappropriate.
Salter® reported in 1980 that the prerequisites
for innominate osteotomy by his method
include little or no deformity of the femoral
head. However, Robinson et al? obtained good
results with innominate osteotomy even in

patients with deformity (Mose values of 3 mm



or more)before the operation. Paterson et al?
have shown that a good acetabular roof
obtained by innominate osteotomy leads to
remodeling of the femoral head with growth
after the initial reossification. Tamura et al”
have reported two patients with hinge abduc-
tion of the femoral head for whom good results
were obtained by innominate osteotomy with
release of the tendinous portions of the iliop-
soas and adductor muscles . they suggested
that appropriate pre- and postoperative treat-
ment was important for good results. In our
patient who was underwent surgery at 12 years
1 month of age, hinge abduction was worsened
after surgery . perhaps remodeling not occur in
patients older than 10 years. In the five other
patients who were operated on when 9 years old
or less, hinge abductions were improved by the
innominate osteotomy, and the AHI and
Sharp’s angle at follow-up were normal. The

improvement in the acetabulum probably will

delay the onset of degenerative joint disease
despite the final shape of the femoral head
being aspherical. On the basis of this experi-
ence, we consider innominate osteotomy to be
useful even for patients with severe Perthes’
disease, provided that they are 9 year old or

less.

REFERENCES

1) Paterson DC, Leitch JM, Foster BK : Results
of innominate osteotomy in the treatment of
Legg-Calve-Perthes disease. Clin Orthop
266 : 96-103, 1991.

2) Robinson H]J Jr, Putter H, Sigmond MB et
al . Innominate osteotomy in Perthes disease.
J Pediatr Orthop 8 : 426-435, 1988.

3) Salter RB : Legg-Perthes disease : the scien-
tific basis for the methods of treatment and
their indications. Clin Orthop 150 : 8-11,
1980.

4) Tamura K, Futami T, Kobayashi M : In-
nominate osteotomy in hinged abduction of
Legg-Calve-Perthes’ disease. ] Jpn IPPaed
Orthop Ass 2 :319-326, 1993.

E B WEELRTBEYILEEREL E TR T CRRENEATE Y, BENEF LI E
FIEL TwERLT RE6FNC Y v 8 —FiixiTo7z. 128 1 # H TOFAMHIZ hinge abduction
LD EALL o, FMEF 9 UL T TH 2 1thod 5 13, hinge abduction »324&E L, Bx#& 5 1x Stulber-
g 48 class 11 1 BAES, 1113 B9&[, IV 1B9AS, acetabular head index 3F# 83+8(SD), Sharp A
13 38+6" 2D, £l Shenton BMOFN bHK LT, SEIDRRHS 9 EUT ThHNIEFMEF+5
BRI T 5 L & bICHTEL, MTERERRERE T, Y vy —Fing, BETR2KE
RVTARTOBEBEONEZIIIRALDH 205, OBFBEORESITRETHY, R HELE

ZTWw3,

185



B/ 25 (J Jpn Paed Orthop Ass) 6(2) : 186-191, 1997.

B EEA B IR IRE O Tk

RS EHih
AB M oz ok M —

2 B

BRREK TR £ TR T BEEEIBIWRER 13 i DT, growth arrest ®

F4, B LU remodeling ([C DWW THRET L7z, growth arrest ##8Z Lz b Dk 3l Bont:. &
1 i3 Salter-Harris 2 BT - 743, BEZEFRERF L EETRUTCOBEENERE Bbh
7z. %8 2 Blid Salter-Harris 4 BIDFEREIG T, partial arrest & & 2 FHAEH & ARER 2 2
Ulz, BERERIEIC L 2 BEMIEBYID L REEMWER21To72. % 3 #lid Salter-Harris 5 % com-
plete arrest \Z & 2 8ZfF 22 2 L7z, growth arrest ##2Z S % h 572 10 I TD remodeling % &1
L7cFEFR, BHIOEROKR/IMN b & T2, mEHNTIE BEF% remodeling B350 Tw/z, &
SRFFER & remodeling £ & 3R A S o7z, \EAEBIIE Volar angle T 22°D remodeling

PRLI:12EBRTHH 7.

lFL®Ic

N BInSRBIGERICREZ, BONKRES Y
ook iMmeonctns, Lirl, BEEG
BOBEERICH L GVEHCSHBERENDE > TV
2ZLHFBETHL. SR, HLIBHRETH
¥ CRIBBIZ L BeE @ A inAREE 13 Flic o
W T growth arrest D ¥4, B & U remodeling
WOWTHRA LD TRET 3.

MERE L UHE

FEFIE 1982 F4» 8 1995 F & TUBTIc TR L
TEEEMBmFIEE 136 Th 2. B 11 4,
w2 B, ZIGEFERIZ TR L AA»S 1550
AR, FHINKNAA Tho/: BER G
Salter-Harris 23880 2 #4311 i, 4 A3 1 431,
SB1BIThoT. 4B 1F%ERE, 2615
R T & CRGEIZE L 7z, YIHAIEHIE Salter
-Harris 2 B TiL 4 Bl EFEIBER ¥ 7 AEE,
5B EFEERY =7, 2 B0

BMAEIEHR Y > = > 7 %1T-> 72, Salter-Harris
4RO 1 Pt CRERFL R TICF 7 AR
EHx &N T/, Salter-Harris 5 80 1 #1135
1B, IRROBMITHRE SN Tz,

X#HOIEM®E L OEIEERIC T Radial angle,
Volar angle, Ulnar variance #5t8l L7z, B#E&
BELDERNRERTEE COXKREBICTEHAIL,
growth arrest DF 4 8 & U remodeling (2 D >
THRAFL 72,

& R

Growth arrest ## 2 L7 DL T D 3 il T
Hoiz.

EGI1 (X 1), ZEEF10% 3 # A, LR, Salter
-Harris 2 &), ZBHIEEI TRFEERY 72
BE %% 708, BEMTR OO 3 A% 4k
R Eni(@1-a) BT CEFRELRAA
RHBTHRETH o e e B ERERE > = 7%
Tioleh, BTE2LBEREBTCELr»o(H1-
b). BME K iE Ulnar variance +2 mm T

Key words : epiphyseal injury (Binf#18#45), radius(8®), growth arrest (KRR E), remodeling () €7 > )
ERRSE - T 815 R ERETMREXHIFANA 2-10-50 BEIERAENERE AFME FEEE(092)512-1581

RMPE P 7F12H22 8

186



a. HlZk (5% 38)

c. 16 &HF

botzh, 1FEHLD 11 EEFIZIE partial growth
arrest 12 X 2 EfE %4 Z L, Ulnar variance &8
REKRTEICIZ+H10mm £ T¥EALZ(EI-
¢). Radial angle &1 175 13°~BIL L /2
»3, Volar angle iZffifg— 7°» 6 3~ &E L

b. BIMAIEERR

#
|
3]
3

v

-

4 ';'

7o, BREERIE R » ol 0 BMFMIITH X
P2z,

EF 2 (K2). ZE11E 3 B, B Salter
-Harris 4 8 ZG%AE I CBITE2IEMa Nk
2, ZOF FRERMFLZI T 7 AEEE 2

187



c. Firk

F7-(B2-a). ¥6 5B LY FRESMLRLIRE
BLT a0, 13RI RE. 2R XKRER
12 T volar fl® partial growth arrest i & % #
BOERLEMRE ERAER %8 ® /2. Radial
angle 3°, Volar angle 33°, Ulnar variance +15
mm CTH-o7z(H2-b). KRB L 25EHS
IEBYID T & RB R HEM 21T - 1- &R, itk X #%

188

b. 13 mHE(2 &) B8R

2. fEBI2

{12 T Radial angle 7%, Volar angle 11°, Ulnar
variance —3mm & Volar angle T 22°D%1EHS
"Boncwiz(E2-c). BE, ikl FTRAR
HPThHD.

EF 3 (X3). ZERF115& 3 » B, BIE. Salter
-Harris 5. &z L F %2 > FEASHRHER %
SR X RRCTRELRDT, BOZMCTHRE
Eniz(KM3-a). 25k FEERBOLOHZ.
Ly N AR TEER OEHE & growth plate D
PME#ER® 7 (K 3-b). Ulnar variance 13 %15
BFO+1mm» S5 +6mm i K L 7245, com-
plete growth arrest ThHo7c o dEFIZ E - &
it otz. 15 RRFRBEREMEM 21T, Ulnar vari-
ance l¥d—1mm &7 o7z,

growth arrest #Z# I Ex»-72 108 TD
remodeling #&H8I L 72, BRAHF & BRRK TR
@ Radial angle 8 & O Volar angle ® &1t % X
4, 5T, 2OV TREMICIZIZIZRE
7% remodeling BB S N T Wiz, ZERFER &



b. 13 B (2 1)

3. JEB3

Volar angle ( ° )
20

$1€]Eﬁ{1§l
10

-10
6 8 10 12 14 BREETHE

Fin (F)

Radial angle ( ° )
3017

FHER(E
20+

6 8 10 12 14 BRRRKE TR

Fin ()

4. Volar angle ® remodeling

remodeling & & IZEFRB A SN, UHIDEFH
K &EWIX L remodeling b K &2 72, remode-
ling DIREEIZSEIOFAE TiE Volar angle 22°,
Radial angle 15°CTdH > 7z,

BERC VI BT ETO R o 128F
& Cliremodeling WK & R ZEIFR L, ¥¥r=>
WL LEFEIHONIL Mo T.

Ulnar variance & &N 2F +£2 mm IR T
b EmER»OREREIIITR S ko, &

5. Radial angle ® remodeling

B, ZORIIREEMIBEESHLE 2003
EFEnTWwiz,

z £

BB FEABIRGEERICHE Z % growth arrest
DIEEIT T %L DIMENH 2%, [REIILE 254
15, BIfRAl, samxEFEIE, Salter-Harris 3 &)
P4 ROEIEARR, Salter-Harris 5 B 72 & D
crush injury 2 Wk 3t EbhTw3a?,

189



Salter-Harris 1 &% 2 8T growth arrest
PEITIEFENTHEH, BERREITIEH
WEROAICL D BRKEE*BHT 2 2 &%
Z Y9 3. complete growth arrest 3#2 2 - 7245
E XS ® & /2 L, partial growth arrest #3#2
IoEGRITE WA &/ 9. FMRNEED
WIGEHEEL - X IE 2 v, BEBOEREICIL
TIWEIEHE® Ulnar variance #3+0.7 1.3 mm(S.
D)TH2YOTHdmm U EIZEE AL, fE
KBNIIRBERED 2 WIEBEROHEIC & 7t
% T#»H 5. partial growth arrest D55, FHHE
BLUEREBLET D280, & ALEDHEFM
HHEEDSLETH D, —RANEFR T 11X Lan-
genskiold 7% £ @ bony bridge YIERH3, =FE#n
BICIIBIEBT D B ENE I BB, LHL,
bony bridge #3 physis ® 25% LA £ % (58 3354
2, 1525 25 LOBIEWIIHBIEFTYIY 2810
HE L H Y. BERPIGER 2) TIE 13mFFIC
22°DBIEBYID BT o7 H, X BERERPTH
DERBHE TN+ SH 2700, FEE
ENNETHD.

BE&BI T3 Salter-Harris 28 & 4 &l & 5 RYIC
119 > growth arrest &2 -7, 28T
growth arrest 222 3 Z & 13w, FERI 1
THBIBLAVE WO PREH QA THERBOEE
BRI LD BIRREBRIBGE L 2 L »REE L #
BIL7z. RO T ZBRERICIERELETF
BEZTLO08EE L, BEROY =V J[E
Edhd L b growth arrest DEE & 137z 5%
W, EF2O LR 4B TIERTLREECLY
bony bridge 234 U partial growth arrest ¥4
T2, HFREIIHETH Y ERLBIMAVEE
BEBLBETH 2. EFHI3DS5BICOLTIEEE
BEDBIESIC L 2 BENEREEZ on b0,
ZEHZDOFHIIARARETH Y growth arrest FIR
DR % F 2 MBI RBEE T 2 LENDH 5.

growth arrest Z#&£Z & FHEBLIZERTO
remodeling ¥ Fn i Rk  REFTHo.

Friberg 5 3B B & MIH B TR EN T D remode-

190

ling IZOW T, FEMIZFEL VLA 20003 R R
ERNT 523 F 7z, Larsen 5 id remodeling
DORFUTFEERICL D ERD, 10U T T3 28°%
TEBIERULETRIFEFTTHL EL T
29 SEOEMTIRIGEOBIR TH 1000
remodeling # "L, A 12 &ZBRD 22°TH -
/el

remodeling £ & & & OB I3 7% <, BB K
EWIZ ¥ remodeling BEb K&, -7 Lal, B
BRI & & HIETL, BHETIIZIZ16 %K,
TTRUERTELET SR 2O Eensd b
remodeling DRRFIEE & & HIIETLTL 3
ZEWTFRENDD, SENIEFIDD Lotz Tz
HERIETE RS,

FEH

1) BT THIRE L - BB @A B imiR 815 13 I
PEBRKETRE CREBE L.

2) &BHE L growth arrest 7 & 2 @8 L O
s 3 Ron, KRR BIFHRIF & &
BARRBMTOREE, Salter-Harris 43484 BIZ B
J2EEARR, crush injury 2 k2 L Bbhi:.

3) growth arrest IZ & 2 EEFEH XL T
REBEMHZITO, AIRER N L IR EAE
WEPBEEBERBYID 21T BR, REFT
Hoi.

4) growth arrest* &2 2 & o7z TD
remodeling lXF#Z R S REFTH Y, Volar
angle T A 22°, Radial angle TRAX 15°DiE
BH NIz,

X

1) Chan KP, and Hung P : Anatomic variations
in radial and ulnar lengths in the wrists of
Chinese. Clin. Orthop 80 : 17-20, 1971.

2) Friberg KSI : Remodelling after distal fore-
arm fractures in children. 1. The effect of
residual angulation on the spatial orientation
of the epiphyseal plates. Acta Orthop. Scand
50 : 537-546, 1979.



3

Friberg KSI : Remodelling after distal fore-
arm fractures in children. II. The final orien-
tation of the distal and proximal epiphyseal
plates of the radius. Acta Orthop. Scand
50 : 731-739, 1979.

Langenskiold A : An operation for partial
closure of an epiphysial plate in children, and
its experimental basis. J. Bone and Joint Surg
57-B : 325-330, 1975.

Larsen E ; Vittas, D.; and Torp-Pedersen,
S. . Remodeling of angurated distal forearm
fractures in children. Clin. Orthop 237 : 190-

Fracture of the distal radial epiphysis. Clin.
Orthop 185 : 90-96, 1984.

O'Brien ET : Fractures of the distal radius
and ulna. In: Rockwood CA, Wilkins KE,
King RE, eds. Fractures in children, vol. 3.
Lippincott, Philadelphia, 274-299, 1991.
Pritchett, J. W. ! Growth and predictions of
growth in the upper extremity. J. Bone and
Joint Surg. 70A  520-525, 1988.

Williamson RV, and Staheli, L. T. : Partial
physeal growth arrest : Treatment by bridge
resection and fat interposition. ]. Pediatr.

195, 1988.
6) Lee BS ; Esterhai, Jr., J.L.: and Das, M. :

Abstract

Orthop. 10 : 769-776, 1990.

Prognosis of Distal Radial Epiphyseal Injuries

Naoyuki Kuga, M. D. et al.
Fukuoka Orthopaedic Hospital.

We monitored 13 children with distal radial epiphyseal injuries up to adolescence, and
examined the incidence of growth arrest and remodeling of the angulated deformity. Growth
arrest occurred in three patients. In a 10-year-old girl with a type 2 Salter-Harris injury,
frequent manipulation was done at first and the radius was fixed at an unreduced position. In
an 11-year-old boy with a type 4 Salter-Harris injury, a splint without reduction was applied.
At 2 years after injury, corrective wedge osteotomy of the radius and shortening of the ulna
were performed because of severe angulation and shortening caused by a peripheral bony
bridge. In an 11-year-old boy with a type 5 Salter-Harris injury, the injury was not identified
and therefore not treated. Two years later, shortening of the radius had occurred because of
complete growth arrest. In all 10 children without growth arrest, the angulation was completely
remodeled in all. The greatest remodeling was seen in a 12-year-old boy whose volar tilt had
improved by 22 degrees. Our results suggested that remodeling will occur whatever the age at
injury unless growth is arrested.
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Three Cases of Traumatic Hip Dislocation in Children

Hitoshi Kihara, M. D. et al.
Department of Orthopaedic Surgery, St. Marianna University School of Medicine.

Traumatic dislocation of the hip is a rare injury in children. We treated 3 patients with a
mean age of 5years. All patients were boys and the injuries were on the right side. In one
patient, anterior dislocation of the hip occurred in a traffic accident. In two patients, posterior
dislocation of the hip occurred in a fall. All patients were taken to a nearby hospital where
closed reduction was performed. After reduction of the dislocation, all patients were brought to
our hospital, where X-ray films showed satisfactory alignment. Patients were kept in bed with
traction for 4 weeks. Partial weight bearing was permitted at mean of 7 weeks after the injury.
The patients reported no pain later, and the range of motion of the hip was normal at follow
-up mean of 28 months. Hip X-ray films showed little if any difference from the normal side.
Long-term follow-up will be needed to check for the development of avascular necrosis.
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Traumatic Dislocation of The Hip in a Child Injured

While Playing on a Swing

Hideyuki Tsushima et al.

Department of Orthopaedic Surgery, Teikyo University School of Medicine.

We report on a child with traumatic hip dislocation caused by playing on a swing. A 5-year
-old boy was sitting on a swing. When his sister pushed the swing, he felt a sudden pain in the
right hip joint and could not walk thereafter. At presentation, his right hip joint was found to
be dislocated posteriorly withtout fracture ; it was reduced manually 2 h after injury. He had
neither joint laxity nor acetabular dysplasia. The mechanism of injury was thought to be as
follows. The right hip joint was forced to flex deeply and a longitudinal force was applied
through his right knee and foot from the floor of the swing.
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Retrospective Study of prognosis in Congenital Dislocation of the
Hip after Primary Theatment

Miyoka Seki, M. D. et al.
Department of Orthopaedic Surgery, School of Medicine, Keio University.

We retrospectively analyzed 87 patients with congenital dislocation of the hip(91 affected
hips) by multivariate analysis to identify roentrgenological factors useful in the establishment
of a prognosis. Results were used to classify hips into type A (Severin 1 and II a), B(II b, III,
IV, V). Outcome was evaluated when patients had grown (patients were 14-27 years old).
Discriminant analysis showed that the CEangle and AHI were important factors for establish-
ment of the prognosis. We compared type A and B at each age, the difference between them
appeared after when the patients were over 10 years old. So, it was considered that the
operation should be done by 8 years old. The patients under 10 degree of CEangle or under 65
percent of AHI tended to be making unsatisfactory results. It is helpful to determine the
indication of the operation.
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H/N#E<3E (J Jpn Paed Orthop Ass) 6(1) : 206-210, 1996.
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Soft Tissue Release of Hip Dislocation in Cerebral Palsy

Atsuko Okawa, M.D., et al.
Bobath Memorial Hospital.

Hip dislocation is often seen in cerebral palsy, especially in severe spastic quadriplegia.
Because muscle imbalance around the joint is the main cause of hip dislocation. Twelve patients
(13 hips) underwent adductor tenotomy, anterolateral transfer of the psoas tendon, medial
hamstring elongation, and tenotomy of the rectus femoris. All hips were reduced. Postoperative
acetabular head indices were between 6 and 97 (mean, 55). Results were poor (index, <20)for
three hips, fair (21 but <60) for two hips, and good(61) for eight hips. Causes of poor results
were acetabular dysplasia, asymmetrical posture (windblown hip), and higher age at surgery.
Soft tissue procedures were not enough to correct bony deformities, but it were less invasive
than operations on the bone. For severely handicapped children, the main purpose of treatment
is to obtain a satisfactory range of movement of the hip joint for better posture. This operation
therefore seems appropriate for severe spastic quadriplegia.
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H/ME<3E (J Jpn Paed Orthop Ass) 6(2) : 211-220, 1997.
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Long-Term Results of Lengthening Aponeurosis of the Gastrocnemius
Muscle for Equinus Deformity in Cerebral Palsy

Taiji Tsukimura, M.D,, et al.

Department of Orthopaedic Surgery, Hamamatsu Rehabilitation Center

Equinus of the ankle is the most common deformity in spastic cerebral palsy. There are
various surgical procedures for correction of this deformity. Lengthening aponeurosis of the
gastrocnemius muscle for correction of equinus deformity (Baker’s operation) with fractional
lengthening of toe flexors and occasionally the tibialis posterior muscle as well has been
performed at our hospital in 81 patients with cerebral palsy since 1969. In Baker’s operation, the
triceps surae muscle is lengthened and the stretch reflex of this muscle is decreased. All of these
patients have since reached adulthood. The mean age at operation was 5 years, and the mean
period of follow-up was 20 years. The long-term results of this study were evaluated socially
by use of a questionnaire about walking ability, the activities of daily living, etc., given to 51
of the patients, and also by direct clinical examination of 32 of these 51 patients. Surgery had
improved the deformity for 32(63%)of the 51 patients, and these 32 patients were gainfully
employed. By Baker’s operation, the equinus deformity was corrected and the standing balance,
walking ability, and score for the activities of daily living were improved. In the 32 patients
with improvement, mobility of the ankle and toes was good. If patients with cerebral palsy can
walk now or are predicted to be able to walk in the future, spastic equinus deformities should
be corrected promptly. Rehabilitation after operation and postoperative brace treatment can
help prevent recurrence of the deformity.
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Lower Leg Rotation in Preterm Infants

Motoko Umemura, M.D,, et al.
Division of Orthopaedic Surgery, Saitama Children’s Medical Center.

Lateral rotation of the legs is common in preterm infants with a gestational age of 30 weeks
or less. The rotational profile of 27 children aged 4 years who were born prematurely and whose
leg rotation was assessed at that time showed normal gaits in all subjects. Thirteen neonates
were at the gestational age of 30 weeks or less, and 14 neonates were at the gestational age of
31 weeks or more. All 13 children in the first group had lateral rotation of the legs in spite of
their gait being normal, and all 14 children in the second group had neutral rotation. In subjects
in the first group, internal rotation of the hips was greater and external rotation was less than
in subjects in the second group, so the femoral necks were anteverted. The remaining femoral
anteversion compensates for the lateral rotation of legs, resulting in a normal gait.
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Compared with Findings in Open Reduction

Nobuhiko Haga, M. D., et al.
Department of Pediatric Orthopaedics, Shizuoka Children’s Hospital.

To find if findings by magnetic resonance imaging (MRI) of certain tissues in congenitally
dislocated hips could show whether the tissue might obstruct concentric reduction, we compar-
ed preoperative findings by MRI with the operative findings in 10 patients with congenital
unilateral dislocation of the hip that required open reduction. In eight patients, the direction of
dislocation indicated by MRI was different from the operative findings, presumably because of
the different hip positions during the two procedures. Deformity of the femoral head was not
found in any patient either by MRI or in surgery. MRI findings of the anterior labrum, fibrofatty
tissue in the acetabulum, ligamentum teres femoris, and the isthmus of the capsule were all
consistent with the operative findings, but findings of the posterior or superolateral labrum and
the iliopsoas muscle were not. We concluded that findings of soft tissue not seen in the normal
hip by MRI did not always mean that concentric reduction would be obstructed during open

reduction.
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Reduced by Conservative Methods other than the Pavlik Harness

Nobuhiko Haga, M. D. et al.
Department of Pediatric Orthopaedics, Shizuoka Children’s Hospital.

For congenitally dislocated hips not previously reduced with a Pavlik harness. we use a loose
abduction brace, and if it fails, we perform manual reduction with the patient under general
anesthesia, followed by a short period of cast fixation and use of a loose abduction brace.
Radiological results of 34 hips reduced by consevative treatment other than the Pavlik harness
and monitored until skeletal maturity was reached were stucliecl. In six hips, avascular necrosis
of the femoral head was observed on X-ray films taken when the patient was 2 or 3 years of
age., but at the final follow-up, mild femoral head deformity with a short or valgus neck was
found in two hips only. The center-edge angle of Wiberg at the final visit ranged from-28 to
37 degrees, with a mean of 19 degrees. The angle was smaller in patients with bilateral
involvement or with avascular necrosis of the head. The age when the first treatment started

had no relationship with the final results.
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Corrective Lower Limb Osteotomy for Patients with
Vitamin-D-resistant Hypophosphataemic Rickeis

Shozo Takashi, M. D, et al.
Department of Orthopaedic Surgery, Nagoya University School of Medicine.

We reviewed six corrective lower limb osteotomies done after skeletal maturity in three
patients with vitamin-D-resistant hypophosphataemic rickets. The purpose of the study was to
establish changes in serum calcium and inorganic phosphate levels when 1a-hydroxyvitamin
D3, which has a falf-life of 2-4 days, was withheld for 3 weeks before surgery instead of the
usual 2 months needed when vitamin D2 is given. Subjects were one 19-year-old man and two
women, 18 and 21 years old. Four high tibial osteotomies were done in two patients and two
corrective osteotomies were done at the apex of the most severe tibial deformities in the other
patient. Surgery was successful for all of the patients, who recovered without complications. In
two patients, vitamin D was given from early childhood until this sugery was scheduled . in the
other patient, such treatment lasted from early childhood until she reached the age of 15 years.
When vitamin treatment was withheld for the shorter period we suggest, postoperative hyper-
calcemia did not occur. Our results are not conclusive, but they suggested that osteotomy at the
apex of the most severe deformity gives better results than high tibial osteotomy in terms of
cosmetic appearance and joint alignment.
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Femoral neck deformity of polyostotic fibrous dysplasia treated by

intramedullary nailing

Kenji Kido, M. D. et al.
Department of Orthopedic Surgery, Yamaguchi University School of Medicine.

In anattempt to treat the femoral neck in patients with polyostotic fibrous dysplasia, we used
intramedullary nailing. Three patients, all boys, are reviewed. The age at treatment by
intramedullary nailing was more than 11 years old. Huckstep’s nails were used in two femora
and Russel-Taylor’s nail was used in the other femur. The patient with serious varus deformity
of the femoral neck (neck shaft angle, <45 degrees) was treated in two stages. The varus
deformity was corrected by osteotomies with angle plating ; then intramedullary nailing
(Huckstep’s nail) was used to prevent re-deformity. In patients who are more than 12 years old,
intramedullary nailing should be considered because of the size of the nail, the epiphyseal arrest
of the femoral head, and the effectiveness of curettage and then grafting for fibrous dysplasia.
This method seemed useful for controlling varus deformity in these patients.
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Long-term follow-up of foot deformities in cerebral palsy

Keiichi Ikeda, M. D. et al.
Department of Orthopaedic Surgery, Shinko-en Handicapped Children’s Hospital.

Equinus associated with cerebral palsy is usually treated by selective release of the ankle’s
peripheral muscles. However, muscle release can cause problems : insufficient or excess correc-
tion, and recurrence. We followed up 19 patients with cerebral palsy (31 affected feet) who had
undergone muscle release. Evaluations were made of the following before and after surgery :
the angle of the ankle’s passive dorsal flexion with knee extension (DKE), the severity of
equinus, and the presence of varus-valgus deformity. DKE improved only slightly (by a mean
of 2.1°), but the severity of equinus improved considerably. Four feet of three patients had
postoperative varus, and one foot of another patient showed valgus talipes calcaneus. Severe
equinus remained in 11 feet of seven patients : only one of these feet had undergone lengthening
of the Achilles tendon. The Achilles tendon should be lengthened in such cases. Four feet of
three patients had varus, possibly caused by overlengthening of the long peroneal muscles,
illustrating the difficulty in simultaneously release of both the varus and valgus muscles. When
the Achilles tendon is being lengthened, care must be taken to prevent overlengthening, which
can reduce plantar flexion power.
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Femoral Varus Osteotomy for Perthes Disease in Older Children

Takahiko Kitakoji, M. D. et al.
Department of Orthopaedic Surgery, School of Medicine, Nagoya University.

The results obtained with femoral varus osteotomy for Perthes disease in children at least
9 years old were studied and indications for this surgery were identified. The extent of involve-
ment was decided by Catterall’s classification. Seven patients were in group II, four patients
were in group IIl, and one patient was in group IV. By Stulberg’s criteria, two patients were in
class 1, four patients were in class II, five patients were in class IIl, and one patient was in
class [V. Two of the patients in group II who had been 12 years old at onset did not follow the
usual course, and repair was delayed. Deformity of the femoral head was recognized in these
patients at skeletal maturity. Five patients in group II who had been 9 or 10 years old at onset
had good results except for one without containment after osteotomy. Femoral varus osteotomy
for Perthes disease in group II is effective if the patient in less than 11 years old.
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Relationship of Early Treatment of Congenital Dislocation of the Hip and
Femoral Head Deformity at Maturity.

Yoshiaki Yamada, M. D. et al
Depatrment of Orthopaedic Surgery, Japanese Red Cross Nagoya First Hospital.

Our subjects were the 21 patients (24 hips) with femoral head deformity out of 53 patients (77
hips)with congenital dislocation of the hip for whom details of early treatment were known and
follow-up was possible until the completion of growth. The study was done to indentify factors
involved in the development of femoral head deformity. The subjects were from 12 to 29 years
(mean 18 years) at follow-up. By our criteria, results in 13 hips were fair and those in 11 hips
were poor. Of the 13 hips with fair results, 5 hips had first been treated by us I’avlik harness
was unsuccessful and in the three of these hips, open reduction was needed. In the 8 hips initially
treated elsewhere. the Pavlik harness had been used inappropriately in 5 patients(5 hips)and
use of this harness was unsuccsessful in 3 hips. Of the 11 hips with poor results, three of the hips
were first treated by us. All three had click and much instability until the end of infancy. In the
other eight hips. iatrogenic factors, such as the use of strong massage, accounted for the poor
results. In one patient (one hip)for whom detorsion varus osteotomy was done later, congruence
of the hip joint deteriorated because of increasing valgus of the femoral neck leading to femoral
head deformity.
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Significance of the T Sign suggesting Atlanto-axial Instability
in Children with Down’s syndrome

Kazuhiko Taniguchi, M. D. et al.

Department of Pediatric Orthopaedics, Saitama Medical Center, Saitama Medical School.

Down'’s syndrome is of special interest to orthopedic surgeons because it can cause atlanto-
axial instability. We have found seemingly “adhesion” between the posterior arch of the atlas
and the occipital bone with functional X-ray views in almost all cases of atlanto-axial instabil-
ity. We named this phenomenon the T sign (for Taniguchi). We defined the T sign is positive
when this phenomenon is found. Functional views of 44 patients (21 boys and 23 girls) were
examined. The age at their first visit to an orthopedic surgeon ranged from 2 to 15 years. The
T sign was positive at each visit in 16 patients, and negative in 15 patients. The mean age of
the positive group is significantly lower than that of the negative group. In 13 other patients ten
showed the change of T sign from positive to negative during the follow-up of 6 months to 5
years. From these results the T sign usually shifts from positive to negative in this disease. This
sign seems to arise as follows. Such muscles as the trapezius and splenius contributing to neck
control skip over the atlas because it has no spinal process. So no muscles connect the atlas and
axis except for the inferior oblique capitis muscle. Hypotonus is a characteristic feature of this
disease, so only this muscle does not function well. Therefore, atlanto-axial instability of
Down’s syndrome does not seem to arise congenitally but developmentally.
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Treatment of Spondylolysis Developing before the Age of 18 Years

Tohru Yoshida, M. D. et al.
Yoshida Orthopaedic Hospital (Toyota City)

We investigated 153 patients (121 boys and 32 girls)in whom T, -weighted images by magnetic
resonance imaging showed low-intensity changes at the vertebral arch pedicle. Therapy was
conservative, and all patients were followed up for at least 3 months. Thirteen patients were
aged 12 years or younger, 93 patients were aged 13 to 15 years, and 47 patients were aged 16
to 18 years at start. The affected levels were L3 in 5 arches, L4 in 60 arches, and L5 in 142
arches.

Unilateral and bilateral spondylolysis was found in 98 and 55 patients, respectively. The main
treatment was use of a hard brace. On computed tomography, 69 arches showed complete
fissure and 138 showed incomplete fissure. Bony fusion of the separted portion was noted in 128
(84%) of the patients : 79(81%) and 49(89%)of the patients with unilateral and bilateral spon-
dylolysis, respectively, and in 47 (68%) and 127 (92%) of the arches with complete and incomplete
fissures, respectively. A brace must be worn long-term, and so the patient should be assured
that the separated portion will eventually fuse. To prove this, magnetic resonance imaging is
needed.
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Development of The Femoral Head of Congenitally Dislocated Hips After

Reduction Observed by Magnetic Resonance Imaging

Mototsugu Sugi, M. D. et al.
Department of Orthopaedic Surgery, Tsuzumigaura Crippled Children’s Hospital

Thirty nine patients with thirty-nine congenitally dislocated hips were studied by magnetic
resonance imaging (MRI) at one year after reduction. By Salter’s criteria, 12 hips were found to
have avascular necrosis of the femoral head ; in seven, involvement was partial, and in five,
involvement was total. Normally, the secondary ossification center is seen on MRI as a low-
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intensity round area within the cartilaginous head of the femur early in life. In heads with total
necrosis, this secondary ossification center did not form for a long time and a small or irregular
low-intensity area was seen within the femoral head on T1-weighted images. On T2-weighted
images, the entire head had high intensity or was spotted with both intermediate and high
intensity. These findings implied degenerative changes in the cartilaginous head in an early
stage after reduction of the dislocated hip. The partially involved heads had an irregular low
-intensity area in the center of the head with a small spot of high intensity. This spot grew
larger within the irregular low-intensity area and became an irregular high-intensity area
showing the deformed nucleus on X-ray films. On T1-weighted images by MRI, the appearance
of a round low-intensity area at the center of the femoral head was essential for good
development of the head after reducion of a dislocated hip.
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Lateralization and Deformity of Femoral Head in Perthes’ Disease

Evaluated by Magnetic Resonance Imaging

Motoo Hosokawa, M. D. et al.

Department of Orthopaedic Surgery, Kyoto Prefectural University of Medicine.

Twelve patients (12 boys) with unilateral Perthes” disease were examined by both 164 simple
radiographys and 73 magnetic resonance images (MRI) to monitor changes with time in lateral-
ization and deformity of the femoral head. The mean age at onset was 7 years and 1 months,
mean follow-up period was 20.8 months, ranged from 16 months to 25 months. Our purpose was
to identify the relationship between deformity and lateralization of the femoral head. Lateral-
ization was greatest at 6 to 9 months after onset in all patients. Laeralization in the early stage
was due to the thickness of the femoral head cartilage. Patients in whom lateralization of the
femoral head continued for at least 10 months had joint effusion, head deformity, inflammatory
synovial proliferation or hypertrophy of the cartilage at the medial aspect of the metaphysis of
the femur, and deformity of the femoral head see by MRI. These findings indicate incongruity
between the femoral head and acetabulum, and the results of these patients at primary healing
are generally poor. The treatment for Perthes’ disease shoud be altered if MRI findings suggest
incongruity of the hip joint at 6 month to 9 month.
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Bone Scintigraphic Changes in and Healing of Lumbar

Spondylolysis in Young Athletes

Nariomi Sudou, M. D. et al.

Department of Orthopaedic Surgery, Kanagawa Prefectural Ashigarakami Hospital.

Bone scintigraphy was performed to confirm the diagnosis of spondylolysis in young athletes
and to assess the healing process. We studied focal uptake by 27 partes interarticulares with
abnormally high radioactivity on the initial bone scan in 15 patients aged 10-17 years who were
examined twice 4 to 6 months apart by scintigraphy. The uptake ratio was calculated as the
ratio of the counts of positive scintigram in the pars interarticularis to the counts of the lowest
negative scintigram. The defects of the 27 partes were classified as being in the subradiographic
stage(group 1, 7 partes), progressive stage(group 2, 3 partes), healing stage(group 3, 9 partes),
or terminal stage (group 4, 8 partes). We comparee retrospectively the radiographic changes in
the four groups of partes with the changes in the uptake ratio. The uptake ratios at the first
examination of groups 1, 3, and 4 (group 2, with few partes, was omitted) were not significantly
different from each other(t-test). In groups 1 and 4, the uptake ratios at the follow-up
examination were significantly lower than at the initial examination(p<0.05). For 13 of 16
partes in groups 1 and 3, the first outpatient visit was 2 months or less after onset . the
difference in the group depending on the length of time before the first visit was significant (chi
-square, p<0.05). These results suggest that the prognosis of spondylolysis cannot be decided
from the scintigraphic uptake ratio. The union of part defects is likely if treatment is begun

within 2 months of onset.
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Timing of Surgery for Polydactyly of the Thumb

Tetsuro Sadahiro, M. D. et al.
Kochi Hand Center Flec.

The purpose of this study was to identify the optimum timing for surgery for polydactyly of
the thumb of the metacarpophalangeal (MP)joint type(type of Wassel and type B of the
modification by Wood). Fourteen hands with crablike deformities not treated before and 10
hands with U-shaped deformities were treated. The hands with crablike deformities were
treated by alignment correction of the MP joint and by transfer of the abductor pollicis brevis
muscle to the proximal phalanx after amputation of the accessory radial thumb. After surgery,
the MP joint was kept in a hyperabducted position for 3 months. Eleven of these hands were
treated when the patient was about 6 months old and the other three were treated when the
patients were a mean of 18 months old. These three patients had had amputation at the distal
part of the proximal phalanx just after birth at their parents’ request. For all patients, spontane-
ous correction at the interphalangeal (IP)joint was satisfactory, but when surgery was delayed,
correction was less adequate despite the use of passive correction splints for the IP joint. Two
patients with Z-shaped deformities had the IP joint corrected by osteotomy at the neck of the
proximal phalanx combined with MP joint correction after their growth was complete or nearly
so(at the ages of 14 and 20 years), but deformity of the IP joint recurred soon. Both of these
patients then had fusion of the IP joint for cosmetic results at the sacrifice of function. Four
patients were treated successfully when less than 9 years old by osteotomy at the proximal
phalanx. Two still younger patients(5 years old or less) were treated conservatively.
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Evaluation of Clubfoot Pathoanatomy in Magnetic Resonance Imaging

Yuhji Shinohara, M. D. et al.
Division of Orthopaedic Surgery, Chiba Children’s Hospital.

We used magnetic resonance imaging to evaluate anatomical abnormalities in idiopathic
clubfoot quantitatively. We studied 28 patients initially treated by serial corrective casting.

Fourteen patients had bilateral clubfoot and 14 patients had unilateral ¢

lubfoot (42 feet). The

mean age at imaging was 6 months(range, 4-12 months). We classfied these clubfoot into two

groups retrospectively

. the 15 feet treated conservatively and the 27 feet which were treated

by complete subtalar release with a Cincinnati incision after imaging The 14 unaffected feet

served as controls. We measured three angles on transverse images -

. the talar neck angle, the

calcaneus bi-malleolar angle, and the navicula bi-malleolar angle. For feet treated conserva-
tively, these angles were 139+8°(mean=SD), 79+7°, and 17£5". For feet treated surgically,
they were 128+9°, 724+9°, and 10+6°. For control feet, they were 150+6°, 89 +5°, and 29+5°. The
differences of the mean angles among the three groups were statistically significant (p<0.01).
Second imaging were performed in the surgical group again at the mean age of 2 years. Surgery
corrected the abnormal anatomy of the tarsal bones and allowed a remodeling of the talar neck.
MRI was useful to evaluate quantitatively bony deformities and abnormal relations of the

tarsal bones in clubfoot.
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1) Jaffe HL : Hereditary multiple exostosis.
Arch Pathol 36 : 335-357, 1943.
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Development of the Hip Joint in Multiple Osteocartilaginous Exostosis

Kiyoshi Aoki et al.
Department of Orthopaedic Surgery, Okayama University Medical School.

We reviewed the development of the hip joint in 8 children (5 boys and 3 girls) with multiple
Osteocartilaginous exostosis. All patients had bilateral involvement of exostosis on the proxi-
mal femur. The age at the initial visit ranged from 3 to 12 years(mean, 8 years)and the age at
the last follow-up was 15 to 18 (mean, 16 years). Serial radiographs of the hip joint were taken
in all patients. Six hips(37.5%)showed coxa valga and 4 hips(25.0%)remained acetabular
dysplasia at the last follow-up. However, significant correlation between coxa valga and
acetabular dysplasia was not recognized. Severe valgus of the proximal femur at their child-
hood was likely to continue until the bony maturation.
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Surgical Treatment of Spastic Hands

Makoto Kubota et al.

Department of Orthopaedic Surgery, Tochigi Prefectural Hospital and Welfare Center
for the Crippled

Muscle release by Matsuo’s method was performed for seven patients with spastic hands. Six
patients had hemiplesia and one patient had double hemiplesia. The mean age at the operation
was 14 years old and the follow-up period was at least 1 year. The postoperative active range
of motion was improved for supination of the forearm and dorsiflexion of the wrist. Functional
evaluation showed improvement in six patients by Zancolli’s classification and in five patients
by House’s classification. However, pronation contracture, swan-neck deformity, and thumb-
in-palm deformity were not improved enough after surgery, and few patients with weakness in
finger extension had functional improvement. The advantages of Matsuo’s method were
improvements not only in the function of the upper extremities, but also in appearance and
associated reaction. This technique for muscle release could be used in the treatment of spastic
hands, regardless of the type of palsy, the degree of spasticity, and the intelligence of the
patient.
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Acetabular Index (BA'F AAI), Tear Drop Distance(BAF, TDD), & ¥ DEIEEIZ DWW, #HTdl
L0 RRPERFE TREICEHRIL, WRETEINZ 7. B IE, R XERME % BT Severin 4
F|IC & D FHI L 72, Severin 28I 81 5 group LA & 20 BA&Ih 8 BAET (40%) THAETREf I3 £
BIRED LT AREEEEL T/, Sharp BRRRBEFICE L BRI E RAREICER
ZIER oY, Salter FANIEAEAMEDORIIFRD Shi. AALICBWLTE, FERED AATL IR/
E N0 RMBORBTHUERZR SN ok M H L DEMTIERMTRICAZEADOHMIENRIZR
SN bOOD, flitk, growthspurt ORHICA BEFT 2R TERBERE, TOROERIZE b
BEiD ) ET ) > e BT HIEERE{LS N o ., KUHEDIEE & L T4 E TDD % Auwizss, 6
R B A R EE E AREHC 3B EE 20, UEBEAREO TDD &EIZFRD 51T, PR T
BOTIRBEORMIZE2 Z EBEELBbr:, SENRE &> ERNIE, MTORTFEGEFE
ERLZ OB, RADORELR L, BEROLCDRLL T A—y —FET 5035, fiikEa
%IBMT % &, Salter T s L CBRIMAVEIRM OMATIC, BLCFE~L T AKELE R 5 FEHIC
BWTE, RELERNORBELSTRZLONSno7z, £, 10 KATEROREETO TDD, CE A
AALDET, H2BREOTFEREENTRETH 2 L Bbh:.

2 L7BEBEMERAIIC XL, Salter F1iio %
L LIBMRNER A T-oT& DT, Zho6D
FERMERERTET (DUF e RBAR) 15t 3 2 —RA9E FEGNC D &% X RFEANCLU T OS2 L 7.
FEOBRICERAF § 2 B (Vb 0 2 EE MR O 1) MiBEFHHCERREBEOBRE FRI T 205
WEIE, RERLDOTHS. 1972 FLRE, Hx ik .

lELIC

Key words : residual subluxation of the hip G&ZM:@E/iF1), Salter innominate osteotomy (Salter F), avascular
necrosis of the femoral head (L7 A 8k%1L)
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AHIZETE R
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BE~~L 7 AEE

HFEERL T AREZRAL

HIERIL T AR

Kalamchi’s Classification
Group 1 ; Changes Affectig the Ossific Nucleus.
Group 2 ; Lateral Physeal Damage.
Group 3 ; Central Physeal Damage.
Group 4 ; Total Damage to the lHead and the
Physis.

O BT o KERNR
B PEEN L W R R
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(40%) | SR

(67%)
12 P 5

(33%)
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1. fTANC 3810 % RE & RAR2 B O FMIRGE

BRI BT S
Sharp i O F 4 D Mok
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527 i

301 16 |

=

(mm)

CREEFIC BT D B &
ABEEDOTDD D FE D I

= ]

|

RIBE LR A REE

TLUT B
(% ;p<0.01) %

2.
MEED Share A& TDD OFH DL,

2) BRICKE R EEE5 2 5RFIfA».
PONE 3

IR ARR I 3 2 BMAIERER & 2\ 1 RERITC,
RAERAERFICHFEEL FICERE L Tvw3 184120
BMEi% R E L., FHNRFFEHRIZI 2RI 2VA»S
SE4AH, F3IK 11 A . BRI 35 3R,
R 1561 17 BEI CTh - 7z, ik R RERF
FCORZBHMIZ 7T E»S 23F, FHYIL.IET
b o7z, W Salter FAlT i BAETAER E %
FL7b0id 9 BN, X 5o KERBWKEiEE Y
DAfT b RIFICITo b OB 1 BEECho7.
B, B2 2AFBETL2OE> TV EFIZERY
T®H %D T Salter FMTEMETHNIIEZ T
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SHLMEIC BT 2 BOEUIUAFIE & AR RIS BT D MU R R
ANEEEDCEM OV It t%&ﬁ@ﬂumwwmmw
(%) e
7% [——‘] r
s % I ' ]
4. , S R L aE
D CEf & AAl DT D AL BB
b (% ;p<0.01) (*x ;p<0.01)

a.

€.

5. fEFIL.

itk 20 F, 24 DIRAE, CE A 21°. Kalamchi 08 1 O~V 7 2L E2RD S
a IfffAl b ML 6AH c  RKDER

Severin 53788% >, Group |, Il #ETREE,
Group IIA T2 ETRRBEE L L 7.

AT Oz 0 X #RF /Y72 #5821 D v> T Mann-
Whitney D UMRE % A\ CKE B IFEE - ET
BEERLEB L. HEADOREBOEZE L L Tidfir
A, MERIZ « A2V, BRZEFICBWL T
Sharp % w7z,

BHEOKEBORIZ L L T~ 7 AKEIcEE
L, MIRNc B8 CIEERO @Y% v, RIE2E
B ik Kalamchi 2 89% AW T8 L 72 (%

1).
FHEDOROMEDIEIZ X Tear Drop Distance (LA

T TDD) % 6 iLARRIC CRHAIL /. &5 W CE A
&, Approximate Acetabular Index (LT AAD
WOWLTE, EHNC BV THTRT L D RI&SEERE
E CREFNCETRIL, WA EINZ 2.

& R

MEiDMR AR 2 IEFEILDOIRE & § 2 % Severin
s34, 2008 &G A 12 B8 ET(12/20, 60%) 53
Group 1, IIOEHERIFFECH D, 20 BEIH 8 R
£1(8/20, 40%) 2% Group A T O EFRREET
Holz., INOLRRBIBLTRBHEOERENE
<, 2BIREZERFIC Kalamchi 434812 T 3 BILL
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a.

X 6. fER 2

Ttk 14 &, 17 @EDIRFE, A BT Kalamchi 248 4 RO~V 7 AEL D 5
a lfffll b iR 6AH c I RRPEE

EOBEORLT AEELERL Tz, 728
T N THTRIOFMIC BV T, BROHET
PEELVLLUEECBL T, MCHmio B
OFffir 6 R 2 L, BEOSBETCHEELVLE
EWC A& N oid 20 BETH 12 BT (60%) T
Hoteh Mgk Zn s DS b 4B (4/12, 33%)
3 Severin 5748 Group I, 1l DRIEBEFEEA &5
mant, —7, MENCBL TRV F REEDS
ooy, HBHWVIFERERD 8 BEZ 2
3 Severin 5348 Group 1, 1l D& RIFEFIC 48
a7z (8/8, 100%) (K1).

FAZEDOFEB D\ TR ED REFEF L TREE
B L TH S &, Wl & bR E ER % R
IR ERF D Sharp AIZB W T ﬁﬁ@?&ﬁk
WA EFRAEEZIR RO 2 o7 (R 2),

6 MBFIC 36 1) 2 BAE R AP ¥ (7.8245.64 mm) &
TRE(123+784mm) D TDD OIC IZBEZE
(P<0.01)#BH72(M2). UBEORBTHEEED
TDD 0)41@3 I EAERDON LTz,

FAELBEONT Y ADEZRE L %5 CE DR
R R 2 L, HEREFRIE 8RORATE
B 15 BERLE e D, DIBRIRZWCHEIINL Tl
(B3). Zrucxil, RAETER L 8 METH 6
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Bi(6/8, 75%) M 15K THY, 8HEIFICBITS
AR AE REFEE (20 .5+8.64°) 2:7FE§$(9 63+9.07°)
DEWAHEZ(P <0.01) % 72(®4)., 264
Wﬁ%kﬁ&bfu<ﬁ@m%af

c, IR ERFIC B 5 EREFHD AALIZ
26.9+8.93%THH, TRE(18.7+9.31%) Ltk
WL THEECKRE»572(P<0.01)(®4). AT
WARAER 212~ T 5.

G 1.

1& 6 AR THI O TR e sh, EF
BIZw2 2 » BEOX 7 ZABEE®ITV, 6 4 BRHE
PEEEE %, X 512 10 # A [ Batchelor 2 B % %
Bl BEHOBALLABEETEE2RD, 3
W% 6 4 BZ TK Salter Fif & B IMAIEARHT * fte
T 7z, fiTAT X SRR 12 T epiphysis AN R E D
BEERY, HEROSEIC TERED LT AFE
& ¥Iwr L7z,

fiti% 20 4, 24 IOILE, CE A 21°, Kalamchi
D 1 BRIV T 2AREL =T 5. Severin 53
FCIE Group 11 b & ¥l L 7=, e ADL I i3
Fixl, BHBRCHELTHS(E5).
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H—3, FARAEE, X5 Batchelor #Z£ B
A BMMEENS TNk, 3K3 A
BictHbte @2 L. 39 # AICTA Salter
FAit7, BMAVEEIEMT, KRB RIENR BUMN %R
R HEIT L 72, FHTERT O X #R1% 12 T epiphysis
1343 E1E L, metaphysis 12 $ 1815 %380 5 PEAE
DRV T AREACRD S 47z,

firt 14 4, 16 O BLE, £ B Kalamchi 4
HOARDRL T ARELZRD 5. CEAIF 47,
Severin 5748 Group I TH W ETRTH 5. K
DAL C AR E SR 2 T2 (B16).

£ =

Bx I3REAERICESIL, 282D 2L
WBWT o AM30LE, CEA 10K E X 2%
ARt DB M LIS X T 2 FIEFATE L T,
Salter Ffix B b IH#IRL T & 7.

FH®&, Salter FMTORAEI 1L~V T AKRE
e KEKEEL, MEORLVT AKRER 227
2 FMHHITIE AN B, BIEREFIE 38% 12 ¢
ERWERRTNE, ELOKE L IZIZRR L
otz —7, FIEOIYIEIGHE & L CEIMER
T 21TV, RIEFREIRM 2B ER TR E
KEBEETLEMTHZ DD, EBEOLT
ARRRIIER I E RV EHRELTWS. K2 DiE
BTy, Salter FMTMITRICBICFLES 20T
AR FMBEBECRECEHEL T eF2
Sh, VIHIEROEEE BRI 2BRE%-
7z, CO®, BIEEE T ORBEEiRZ I
RIB M EEE Ay, PIHEREOBEIRICERILTT
W5, AlH Graf 588 type [~ L TiE Y —
AVE 2= NiEEITH Z L &L, type IVIEIL
T3 overhead traction * fifTERICEFEIR, »
2 WLITBMEL A BTl T3

72, ROMOIEZE L LT4SETDD %Mz
B, 6 TR REFRF L A REICIIBEREE
ZRDHTBY, DEORKBICB W THEEFO TDD
BEOEHFIITE A ERD SN ot. BEOM
FLDIED—>TH % CEBIZBWLTH 8KIC

THCEERFH ETREOBMICAREZYRD
RS RIFR I BRI CWE T 2 ER AR T — 5
T, RELRBEIEEL DL VIIBLL T LA
BB ReNTe, RN SNIERER 3§ % BRI
BEOMERECREL*RIZTEFELT, ME
BORKMIEBPRLVEETHL EMEL T
%, BrxOBRICB VT LMTERICKRL S #ES
T&EhhoERE, ZOBROBWIZBWTHXK
CIOREREBL I LR TERDoT.

& 5 Salter FMTOAEAMIEMNRICEL T

L. o ARMEEAITHE 2R, RIEDER
WCBJ S Sharp BICBWLWTHEBERIFHLELR
HOMICIZTAEEZRRonhotz. 72, AZE
DEEEHANTERBEOXEYFMT 2 AALICE
WL, TREOD AAL I/ <, 10 LB OZE
THHER RSN, otz BbEL OEFITIZ
it AZEADOHIERRIZR & hic b OO, fiitk,
growth spurt ORFHAIC 2 BEGFET 2 R FE2 A
i, ZOBOERICE b >EE0) 7)) v
WWBWTHIEFEEE N hote, ZOFBRLY,
growth spurt BAZEET D 10 AT ORFHHIC B W
T, BLIZ Salter FO PR FET 221355
REMETHIEEZONS. SEANREZ S
REGNE, MIRTORFEANAR LS Z OFARE, i
ADRE, BEMOSLDRLZ/7 X —5 =
FIET 28, MiRBE%EMT % L, Salter FHiff
B L CERMAEEMOMENC, BUICEEII LT
ABREAL RO BEFIC BV TIE, RIEZERFOD
BENTRE OB Enolz. &7z, 10 EKATERD
BFHACo TDD, CE 8, AAIDfET, H2EED
FHRIEEDVAIRETH 2 L Bbhi:.

& &

) BAEARGNCIIMTER & O BEO KOS
BuHOHN% L, MEORBTH RLEOLE L
Bonkhoiz,

) FMIEAR DR RTEGNIE2FIMET O~ 7
AR BDIEG TH - 72,

3) Salter FIOHEAMENRITRD SN
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Tz, crosis following treatment of congenital dis-
4) Salter FMOFHEIL, 10 EATRICBVLTH location of the hip. Bone Joint Surg., 62-A :

¢ 876-888, 1980.
=] Al Lb S ’
LZREETAMETHI EEZ SN, §) B FREEE NE W | R

B A o F 42 36 9 B 2 SR B A B ik - BAL AT 41

X 12 : No. 6 #FI5 : 24-32, 1993.

1) KRREH, ZEHE, ABER(CIEZ» @ EXRER 6) Salter, R.B.: Innominate osteotomy in the
BEAR F1I Y 3 2 BRIM A EEAR T — T E 2 DKL treatment of congenital dislocation and sub-
Iz >wT. BESFE 66 S 333, 1992, luxation of the hip. J. Bone Joint Surg 43-

2) BIGHEL : ~L 7T ARELICDWT, EBES B : 518-539, 1961.

26 :171-179, 1991, 7) IHEBA  EERERCN T 5NREYID

3) FHEE | BREYID M OB E—% OHERNE Salter EFFFfiTO@E G - BIEI4A R 9 1553
s, BEASEE 9 1 27-34, 1990. 1559, 1990.

4) Kalamchi A, MacEwen D : Avascular ne-

Results of Salter Innominate Osteotomy for Residual Subluxation after
Treatment of Congenital Dislocation of the Hip

Yoshinori Aso, M.D. et al.
Department of Orthopaedic Surgery, Tokyo Medical and Dental University.

We have performed Salter Innominate Osteotomy for Residual Subluxation since 1972. The
purposes of this study are to investigate following, 1 ; Can we predict the clinical result soon
after the surgery ? 2 ; What are the factors that affect clinical result of the surgery ?

We reviewed 20 hips treated for residual subluxation after treatment of congenital disloca-
tion of the hip by both Salter innominate osteotomy and open reduction. The mean age at the
time of surgery was 3.9 years old (range, 2.3 to 5.3). All patients were followed up for between
7 and 23 years (mean 12) and more than 12 years old. For the final evaluation, Severin’s classifi-
cation was used. Results for the 12 hips graded as group 1 or 2 were defined as good and results
for the eight hips graded as groups 3 to 6 were defined as poor. In all hips with poor results,
radiographic findings of avascular necrosis of the femoral head had been made preoperatively,
and concentric reduction of the hip joint was not achieved by surgery. Hips for which results
were poor could be predicted from the radiographic findings of the hip joints at the age of ten
years in terms of the tear drop distance, the center-edge angle, and the approximate acetabular
index.
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B CRERE 2 B, BEE 1B IcL T, IREERE

WEBBELER*To/. 206 3O FMRFERIZTHIN R THLOT, b B8HEBEELTHY,
BEKTEIC IS & ICEHAREROBENFE I N, 72 THX iE Moseley DERE TIREMR %
ISAL, BERTHCEY 2 THEEZ L AREFORE*EEL, BEIATEBBSELXTo7. AN
TR A4EIET 208, EHEGR QG Y S 2E L, angulation plane & FEE L % —E D FH

LTRI->TWEDT,

COVHEETEREBES UL, AREE 2 =RICHICHBIES 2 LT

&%, ZOZERFALT, unilateral B & semiring B OBIAFEEEFIZ T 3 Bl & HAMATICEE L7

BUER & AIRETEOBENES .
ETAY 5 2 LB TEREE L Bbhs.

T

BInfBERICED Sh 3 REBEHARER
i, RBEEHWCRESEAL, ZDBIEORHA
CIREEOERICER T 2 2 E08% . KE
XL CHELZ OBIEBTI DM {iTon T & 208, i
FRERKICIZBENEHEN TS, BEE
EEDWREESERHTACERRBIETE 5BIE
Rikld, BREMSRBICO 2 RE3H %53,
Z DEHARER A L THENE S ICBIEDR]
RETh D, BIRGRETHL. iz, AKREE
BT 208, L& AIEGRCH TS Wb £
i&, angulation plane (BREF M) & i 52—
EDFHE ETERI>TWBEDT, ZOFHEETE
EABIETE, EmEReAmGRosRErs=
RICHNCHBIET 2 2 e TEL, Baldzn ke
ZRMALT, 1992 EnsREERFEICL D RES
BHAREEDBIERIToT W5, ZDHRER

FRBEREOTAMEIXEAME L BENELCTE, BOMER

BOWME L L bz, BmfRBEERO TRER N
TEOBUERFHRICOWTH L2 DFEZ a5,

& & HiE

FEFNEFEIR LB, I8 2 Float 36T, Binkk
DIBEEHALIT KERE N 2 5, BEEA1FITH
% BintRiE5 13 Salter-Harris D448 T, IR &
IVAIBLXUOTHABE 1FlITho7z. 3FlEHRE
B1FUEEEBL T, TROEHEHEREE»E
UOLIIEED, BEEZZLAL(ELD). ERE
BEXTOWCHI-T, Z0nbd 3FlOFiHrFE
PR E, RBRBERLTHY, HERTH
WIEE S WERAREENEET 2 Z L3 T
Nz, 2 T4 Moseley" DR R FHEE R %
JGRL, BMEKRTRICEIT 2 THEEZ L BREFR
DEE*RELL(E]L). Z0#HR, 3HlcLE
nEERE - AREFOBEAEIR2 DI L L
Elns e,

Key words : epiphyseal injury (Bi#24815), long bone deformity (REBEZH), callotasis MR BIERE), angulation

plane (AHRZIZH)
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x1 fE B

RIGRER (%)  BEAAL Salter-Harris 041 FlFRE#E (%)
ERIT. R 8 KERE &L 18 11
EF 2. HR 8 PN = e IVEY 12
HERI3. &R 3 e pe3ivs ANEA 11

@A 28.7 4 A (20~30 # A)

. o xR 2 KEKRTHCLELBERE LS
Moseley (1977) D& TREERH S )
185 117- 28] & BEOARE & EAE
JERI 1. 4 cm (KERE) 22°(MK)
FER 2 . 7 cm (KERE) 24" (4 R)
FEF 3 . 4.6 cm (BH) 37° (4 R)
iy 5.2.cm 27.7
‘I i
33cmw‘ "‘C”‘ L
EHORETEH MWAREREE | B RTFH EBIE
(R¢z) translation

alb

2

B L - BISEE RS

a : uni-lateral & 81 4} & & 2
(HIFIXATOR)

b : Ace-Fisher 8I7}EE 8%

lateral AP view
: view
/

/ D

B i i

/
HAP
Alat
A-P
//’,
% / angulation

l' AT - plane

tan 6AP =CD/AC
tan Olat BC/AC

tan 6T = CE/AC 3.

tan r T?E?C//C/{)C)/(CD/AC) angulation plane Dt
=tan flat/tan OAP & ¥ E O angulation

CE? =CD? + BC? DFFER

(CE/AC)?= (CD/ACY? + (BC/AC) GAP : IEHEIRICH

tan2 0 T =tan? AP+ tan? flat .

tan 67 = Jtan? AP +tan? flat H % anglllatlon

(Ries. 1987 & ) — 8B flat : BIERIZ B

7 % angulation
y > angulation
plane Dt &

6T . HE O an-
gulation
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4. angulation plane TOE > DHIA
TER 1 o5&, AP(NRABIE A ) »
22°, Olat(BERAEH@EMRE) D310 TH 5D
T angulation plane DfEZ X 18 L7 %

ol

X 5.

EFIL. 118 &R

a ! FHIRMATR

b X{g&

(a, b & b & D iTAT, itk 5 » A, it
2 4F)

]

B LAINEESRIC OV T, KERE 2 Fhc
xf L C half pin % f\>7z unilateral # %, BE 1
Bz 1 B pin % AV 72 semiring B O BEFE & (F
FAL(X2).

pin DRIA L, EMGREHHEEOBRER*
s, BEAP® 3) XY BH L/ angulation
plane ETiTW (K 4), BEKTRICFEINS
E LM L TR S TRBIEx{To 7.

77, BIEDOERNIIC DT id chondrodiatasis®
D& S WEBIRRICE T 2BIENPTEBANC I3 £ L
WS, BIREROF I R BG 2T, »OKMEER
e o RBEEEEB IO, IFELE
BERENLIH CEYI D M 21T - 72,

iE

R 1. 11 REE, ERREEEE miREE.
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b. fifiE#

a. fEH]

c. fiik3 4 A

6.
fEBI 2. 12 5%,

§=]
JIJ0.

TEARRRE &
DipESisies

d. ik 2 %10

a. Bl b. fiiE%
(37HIK)

c. k24 A

d. Mite2¥ 84 A

7. 9ERI3 . 12k, LR
HREEEG B IRRIRE

FFE, ERONRER, @fik, TREZET
b5, KBRS EREmOIEE 2% $ femoral
angle IZBEID 79w LT, BENIMTAT 64° & o+
REF#Rw1:. BIEKTHL 86, 24 » Atk
B THY, FLEEEKRTETESTWHEVLDT,
BRED LI APRPBEBIEL > T 5L, HERK
TERRCIIRBE O R b 5P LETT % & T8
Ens(E5).

326

EFI2 . 12 8%, BR, ERREELBIRIRIEE.

FFE, EERORRER, MEFIR, TREZE
TH 5. ftifl, femoral angle 321D 83 12X L
T 105" L ERICARER 2B, TEEZEIZ 4cm
TH-ol: BIERDOBMEID femoral angle (& 80°T
H5hH, 34 A B femoral angle 1 88° & 721, B
WREE DARAM ER > Twd, KENEFREMUE
WAREESETL T2 (R6).



% 3. BEETHOSRE
fiER 1 fEFI 2
(1310 »A8) | (152#4A)
ik 24 % A k344 A

KERE R D F I 44.8 cm 46.8 cm
KIRE RO FAE 46 cm 44 cm
= —12cm +2.8cm
a, firE# b. i 34 A
8. AREFEDOFBIE & translation
HRZR ®&H NRZR
1 R HIFR {8 & &IIFR

s Eantll

BHLEM L angula- :
tion plane L
BiImikE % 4 HEIL

7o B MAE OTFAELR

SIRZF \

BB \

iz & -, BEo
ZR LBk B
BRESND

Al

Pl AR Z R
POLLEES

angulation plane

EGI3 . 117&% &R GREEECEmRRES.
EFL, GREEEHONRER L TRRETHS.
32 A ABRIFZBIEMMPEONTE Y, ERED
DETY 7 H IETLTVS KENZRED
Bimft 3 IZFAL T8 Y, AREFBOETIZS
WEFHTEL(ET).

& R

3 HAMTANICEHE Lic BER & AIREFOSE
EBBonT. EBIEROREFORIZEE
HOF L@ L TE D, angulation DFIEL &
b I E R D translation B@EYNIITHN T 5 2
b »5(R8). Lrl, SEHRKRTFHERT

BoONKER 1 8L UER 2 OREIOKERS R
i3, IEFE29 4 BT CBESEL TV 2.
Gl CRERELSFHREZ TEb-oTED, ®
PWRBIE Lo TV 5, HTHER] 2 Tk, FAUE
BFEEE EEbo>TWADT, §TIRBERLE
EoTWw3(R3). KOAIZBEDOBIELTFEL
TBY, BERETFAOREES NS 25,

Healing-index 12 D \» T &, fE 7l 1 (3 445
(day/cm), fE 2 1% 30 (day/cm), fEFI3 X 34.8
(day/cm) &7z o7z,

ZMfth, pin infection XKD HIZEBIFRD S
nizH, B, HREMNEBFTIEETH>7/2. M
ERRT B EIRR 1Z D W Tid, KBRE 2 iz BIALEE
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10. fEFI 1181 % IEEIR & AIEROFIE.

BEETIEPLBREHEMEELR O,
VEIRE LI BOBEREIIR T 2 6 & b IEHERIEE
hFECchIEL.

%

et

T4, callotasis?® Ilizarov EVC & - T, g
MEZCREBOEH L AREBICN L TER
FERFICBIEMNAIREIC e o 7. BERECTHEOA
REREBLET 2L L TIR, BHSVIER
MEERBEETAE 1C X L T, hemicallotasis %2 & D B
BEMTOTE7 74 X bOBLEEIT>T WL
%, % 7:5H 5®13 HIFIXATOR (unilateral B8
HNEERR) & AT, BITRERERIC L 2 KERE
BAREROBLEXREL T2, BiRijEES
BOREBOWANKER CXL T, BEfmYS I3t
> PHERED D a1z Orthofix IS EE R THRER
BHEINCLZBLEEXHAL TS, ZhZOr»iE
KOBUIDHICIZ R WHIEE b > TR, REFE
BREGEE 2%, BRRBHROARERIC
LT, BRI BIHRESTOBENZEE L
VS, EERENAE WES, BRSO DR
EHIICORE LA H L EBbD. B ED
PHAPASH RSN ANDOBRE DB EN 2D T, H
BCIIERM BRI TCORBERZERT> T 5.
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ZOHE TS OREX 2L, &
RAHBROE D+ aBEEEE”S Z L08T
2. Lol 2O THRRER*BIE T 11LH
FEOPLoRM» SR T 20T, IhEHIE
%7282 translation #{TH LEWHS. D
BEIERP D © 2 ORERLAIAEL unilateral Y
BIAEE 2R (K 2) 12 & - T translation 23 A] RET
HO, Hrelh o B2k BIEEEZHITITS
ZENTEL(KNY),

BiniriBERONREZ I RIARAEHT & L
BHEBIZERT2HDTH L5, CTHROKE
R Es, BUHRBIRINIKEEDE
RKEEL TR EBESNS. ZOBHEENTE
AL LB ERALA R D = RITHIET D 1A & R E
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Correction of Angular and Shortening Deformities of Long Bones after

Epiphyseal Injury and Angulation Plane

Kosaku Matsuzaki, M. D. et al.
Department of Orthopedic Surgery, Wakayama Medical College.

We corrected the angular and shortening deformities of three long bones (two femurs and a
tibia) after epiphyseal injury in children by callotasis. The deformities were expected to worsen
even after surgery, because the mean age at surgery was 11 years and the children were still
growing. We therefore overcorrected, having predicted the final leg discrepancy and angulation
at the age of maturity from Moseley’s straight-line graph. The angulation of long bones
projected on anteroposterior and lateral roentgenograms plane occurs in a plane called the
angulation plane in which maximum true angulation is seen. When correction is on the
angulation plane, the angulation on both views three-dimensionally is corrected at the same
time. Therefore, the necessary amount of correction for each patient could be obtained with
unilateral and semiring types of external fixators. It is still difficult to predict bone growth

accurately.
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Femoral Lengthening with the Ilizarov Fixator and Half-pins

Shigeharu Negami, M. D. et al.

Department of Orthopaedic Surgery, Kanagawa Children’s Medical Center.

Ten patients(five with achondroplasia, two with hemihypertrophy, one with hypophos-
phatasia, one with enchondromatosis, and one with disorder of physeal plates)underwent
lengthening of 16 femora with an Ilizarov fixator. The mean age of the patients was 14 years
old. Half-pins were used instead of Ilizarov’s tension wires in most locations, but the rings,
hinges, posts, and other functional assemblies of the Ilizarov apparatus were retained. The
versatility of the Ilizarov system was thereby maintained, but muscle impalement was less and
functional capacity of the limb was greater. Deformities were corrected satisfactorily by this
method. Mild angular and rotational deformities were corrected immediately afterosteotomy.
The mean length gained by this method was 11 cm for achondroplasia. In the other patients, the
discrepancy in limb lengths was 2 cm or less. No major complications occurred.
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164-168, 1983. 5 Riseborough EJ, Barrett IR, Shapiro F:

3) Jaramillo D, Hoffer FA, Shapiro F et al : MR Growth disturbances following distal femoral
imaging of fractures of the growth plate. AJR physeal fracture-separations. J. Bone Joint
155 : 1261-1265, 1990. Surg 65-A : 885-893, 1983.

4) HIFEE, BHEA, SEEEIZN L /NLRER 6) Salter RB, Harris WR : Injuriesinvolving the
BEAL, BEIMEIRSEBRORREE EE epiphyseal plate. J. Bone Surg 45-A 587~
g2 K4 331 29-40, 1990, 622, 1963.

Treatment for Fractures of the Femoral Distal Epiphysis in Children

Kenji Kobayashi, M. D. et al.
Department of Orthopaedic Surgery, Chugoku Rosai Hospital.

Fracture of the femoral distal epiphysisis very rare. Our purpose was to study the long-term
prognosis of this fracture and to identify factors that affect the outcome. We report a follow
-up study of 12 patients with such fractures. Each patient was monitored for at least one year
after fracture,and the mean follow-up was for 14 years. The Salter and Harris classification
was used. One patient had an old fracture when first seen,and the 11 other patients had fresh
fractures. Seven patients were treated conservatively and five patients were treated surgi-
cally ; three required further surgery to correct the deformity. During follow-up, eight patients
were found to have varus deformity, with a femoral-tibial angle of 180° or more, and five
patients had severe leg-length discrepancies of 2.0 cm or more. Varus deformity was found in
all Salter and Harris categories except type V (no patient had a type V fracture). All five
patient with severe leg-length discrepancies had type [V fractures, and four had open fractures
with high energy, which may account for the large length discrepancies. We looked for a
possible relationship between the age at trauma and growth disturbance,but a pattern was not
found.

In one patient, results of magnetic resonance imaging were useful in the diagnosis of type |
fracture. There are reports that such imaging can be used to evaluate not only post-traumatic
abnormalities of the growth plate cartilage and nearby tissue but also the prognosis.

In conclusion,the energy at trauma seems to affect the prognosis.
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opaedics 31 :1-10, 1990,

Long-term Follow-up of Radiographic Changes in the
Ankle Joint of Congenital Clubfoot

Hideaki Nakano, M. D. et al.
Department of Orthopaedic Surgery, Hokkaido University School of Medicine.

We investigated the morphology and osteoarthritic changes in the ankle joints of patients
with congenital clubfoot. The subjects of this study were all 83 patients with 129 congential
clubfeet who underwent treatment at our hospital in 1969 or later. The mean age of patients at
follow-up was 22 years(range, 16 to 37 years). The antero-posterior mortise angle, lateral
mortise angle, medial malleolar angle, @ angle, 8 angle,and talar dome height-depth ratio (the
height of the talar dome divided by its depth measured in the lateral view)were calculated.
Distance A between the apex of the medial and lateral malleolous was measured, as was width
B of the talar dome, and B/A was calculated. The feet were classified into three groups : 35
normal feet, 109 operated feet, and 20 feet treated conservatively. Data were analyzed for
differences with statistical significance by analysis of variance. There were significant differ-
ences between groups in the medial malleolar angle, « angle, talar dome height-depth ratio,and
B/A ratio. Of the 109 operated feet, 101 ankles(93%) had little or no osteoarthritic change seen
on radiographs. In conclusion, the ankle mortises of operated feet were expanded medially and
the talar domes were hypoplastic as seen two-dimensionally on the radiographs.
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Treatment of Baseball Elbow in Adolescence

Shigeki Ohmori, et al.
Department of Orthopaedic Surgery, Kyorin University, School of Medicine.

Twenty-five patients with baseball elbow were evaluated in terms of clinical features,
radiographicfindings, treatment, and outcome. The subjucts were 24 boys and one girl ranging
in age from 9 to 14 years(mean : 11 years). The part of the elbow affected was medial in 21
patients, lateral in three patients, and posterior in one patient. The position played was pitcher
for 8 subjucts and fielder for 7 subjucts. All pitchers were affected in the medial part. The
patients first noticed elbow pain in throwing from 11 months to 3 years after they began to play
baseball intensively. The sings patients were treated conservatively, expect for the three
affected in the lateral part, whose radiographs showed resembling those of osteochondritis
dissecans. By 10 months after conservative treatment began, all these patients could play
baseball again. Two patients affected in the lateral part underwent wedge osteotomy and one
patient had intra-articular free bodies removed. None of these patients could play baseball
again. In case of baseball elbow, patients affected in the medial had a better outcome than those

affected in the lateral part.
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£ 1. Evaluation Form
Score 2 1 0
ROM 70% < 50-70 <50
Instability — Negative Positive
Malalignment <10 deg 10-20 20<
Aesthetics Well Mildly Grossly
accepted deformed deformed

7 . Excellent, 6, 5 : Good, 4, 3 : Fair, 2>Poor

Type | | , |

Floating
n=4 hands

Distal
n=16 hands

Proximal
n=51 hands

Metacarpal
n=17 hands

T T m
I | | |

| | I

I | i

Incidence of
Excellent/Good

100 %

94 2,

58

44

|

%
oL
0

|
|
|
|
|
|
I
I
|
I
|
I
|
I
|
I
|
|
|
% |
I
I
I
1

X 1.

Excellent

V] Good :I Fair B Poor

5 IR AL B O Befk B AH

£ 2. The number of hands

Secondary Surgery | Distal | Proximal | Metacarpal
Z-plasty, Nail plasty 7 19 7
Osteotomy 4 6 6
Tendon plasty 0 0 3
Arthrodesis 1 3 1
Lig. reconstruction 0 2 1
Others 0 1 0
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Outcomes for Metacarpal type
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Long-Term Follow-Up of Surgery for Duplicated Thumb

Emiko Horii, M. D. et al.
Department of Orthopaedic Surgery, Branch Hospital of Nagoya University.

Eighty-eight hands with duplicated thumbs were examined at follow-up at least ten years
after surgery. The mean age of the 88 patients at follow-up was 14 years(range, 10-19 years).
There were 20 hands with distal polydactyly. Ten hands of these 20(50%)had had secondary
surgery because of surgical scarring and awkward nail shape with a good surgical outcome
except for one hand. Of the 51 hands with proximal polydactyly, 26 hands(51%)had had
secondary surgery, with good results in 11 hands. Nineteen hands of 25(76%) that did not need
any corrective surgery had good results. In metacarpal polydactyly, 8 hands of 17 had late
reconstructive surgery, and only four of these hands had good results. The other nine hands did
not have any secondary surgery, and five of the nine had only fair results but the patients
refused secondary surgery. The main causes of poor results were instability of the metacarpo-
phalangeal joint and restricted motion. The more proximally bifurcated, the poorer the out-
come. Revision surgery was effective in only half of hands. In proximal polydactyly, the
surgical results are predictable preoperatively from the form of the bifurcation. However, in
metacarpal polydactyly, functional results were found to be poor during growth. The patients
were more concerned about aesthetics than function.
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of thyroid hormone and growth hormone on

Case of Blount’s Disease Adolescent Type Associated
with Hyperthyroidism.

Shigeo Ushikubo, M. D. et al.
Department of Orthopaedic Surgery, Shiga University of Medical Science

The adolescent type of Blount’s disease is a rare disorder of the juvenile and adolescent
period. In it, abnormal growth of the proximal tibia results in progressive varus deformity
below the knee. We report a 10-year-old girl who had progressive unilateral genu varum
deformity. The onset of deformity was at the age of 8 years, accompanied by hyperthyroidism.
The patient had a 20-degree varus deformity of the left knee at the age of 8 years and 7 months.
Radiographs showed neither premature epiphyseal closure nor bony spikes of the medial
metaphysis of the tibia. We performed corrective valgus osteotomy of the tibia for the deform-
ity when the patient was 9 years and 2 months old. By 8 months after surgery, the hyperthyr-
oidism had worsened, the medial physeal height had increased, and partial premature closure
was identified. Histological stucly of the medial metaphysis of the proximal tibia indicated high
bone turnover. The adolescent type of Blount's disease without any history of trauma and
infection is called “late-onset tibia vara,” and its etiology is unclear. In our case, an etiological
connection of hyperthyroidism with the onset and progression of deformity of the proximal
tibia seemed likely.
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