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SLIPPED UPPER FEMORAL EPIPHYSIS

A STUDY OF TWENTY-EIGHT CASES

INTRODUCTION

It was brought to my attention that the diagnosis of this
disease is too frequently overlooked in the earlier stages.
Why is this? What are the eerly signs and symptoms? What are
the early X-ray changes and which views are most helpful? Many
methods of treatment have been employed, but how successful
have they been? What are the current trends in treatment? What
are the complications and sequelae encountered? 1Is there a correla-
tion between the degree of slipping and the result after treatment?
The purpose of this paper is to present an analysis of
twenty-eight cases of slipped upper femoral epiphysis treated
at the Nebraska Orthopedic Hospital between the years 1938 and
1956. Special emphasis is devoted to early diagnosis and the
results of treatment in the various stages of the disease., A
discussion of etiology, anatomy and blood supply, and pathology

is presented as fundamental in understanding the disease,
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HISTCRY

Brousseau, 1867,1 was the first to establish the possibility
of the lesion. He reported a case of traumatic separation in a
fifteen year old boy who died shortly after a wagon wheel had run
over the left hip. Post-mortem examination revealed a complete
geparation of the upper femoral epiphysise

In this paper, however, we are interested in slipped upper
femoral epiphysis of nontraumatic origin. A description of this
condition is even of more recent date. Monks, 1886,2 reported
the first case. He described a sixteen year old boy who had
typical bilateral glipping of the upper femoral epiphyses. He
migdiagnosed the case, however, and called it arthritis deformans
affecting both hips with softening of the bone from weight bearing.
Even though his interpretation was at fault, years of voluminous
literature has added little to his accurate clinical deseription.

Mgller, 1888,5 is generally credited as being the discoverer
of the condition, bending of the neck of the femur in adolescence.
In one case, he performed a resection of the head and neck of the
femur, the pre-operative disgnosis being tuberculosis of the hip.
With the data he obtained from the excised specimen and from a
study of the four cases, M;ller introduced his new clinical entity
into the surgical literature,

Following Muller's report, a number of leading German surgeons

became interested in "the bending of the neck of the femur in early



life." 1In 1894, Hofmeister? and Kocher® independently and almost
simultaneously introduced the term coxa vara for the condition.
The term became very popular and was applied to various conditions
in which an adduction deformity of the hip was present. At that
time, the deformity was assumed to be due to a bending downward
of the neck of the femur,

The subject, coxa vtra« was prominent in the surgical liter=-
ature up to about 1912. Them, very little was written until 1926
when Key6 published an extensive review of the literature. He
discussed the etiology and pathology as then known and reported
the results of treatment in twenty-four cases. His sarticle is an
exhaustive review of the subject, carries an excellent biblio=-
graphy, and has served as a guide in most of the articles pub=-

lished since that timee
INCIDENCE

Epiphyseal coxa vara is not & common lesion, yet Key found
thet it is probably the most frequent cause of disability of
the hip which begins in adolescence. Approximately l.5 cases per
year were treated at the Nebraska Orthopedie Hospital during the
past eighteen years.

The condition occurs more often in the male adolescent,
Twenty=three of the twenty-eight cases studied were males and
only five were females. This is approximately eighty-two per=
cent males to eightean per cent females or nearly a four to one

ratio.



The ages of these children at the time they presented at
the crippled children's olinic varied considerably. The youngest
was & girl, age seven; and the oldest were five boys, all aged
sixteen.

It is remarkable that the disease begins earlier in the fe-
male. The average age at onset in the five girls studied was 1lOe8
years; whereas the average age at onset in the twenty-three boys
was 14 years. In the girls, the age of onset varied from seven
to thirteen; in the Boys, it vearied from eleven to sixteen.

It is of interest that the left hip is affected more than
the right. In this series, the ratio is fifteen left to eight
right. In fact, in one case in which both hips were affected
simultaneously, the left hip was much more severely involved than
the right,

The disease is frequently bilateral. Both hips were affected
in four of the twenty~eight cases. This amounts to approximately
fifteen percent bilateral involvement.

The majority of the patients were overweight. Approximately
geventy-eight percent were im this category. A discussion of the
four constitutional body types encountered follows under the headirg

of etiology.

ETTIOLOGY

In considering the etiology of the disease, it is to be

pointed out thet this question has always been controversiale





































































film according to the following scheme in figure 4.

Figure 4. Line AB is the superior border of the femoral

: neck, projected. Line BC is the distance from
the femoral head to the projection of the super-
ior border of the femoral neck, the distanfo that
the head has slipped. From Joplim, R. J., 4 Slipped
‘Capital Femoral Epiphysis, The American Academy
of Orthopedic Surgeons Instructional Course
Lectures, Vol. VII, p. 212, 1950,

The following X-rays illustrate a mild, moderate and severe
degree of slipping and comparison of the anterior posterior and

lateral views.

Anterior-posterior and lateral views of a mild degree of

slipping of the left upper femoral epiphysis in the same patient.
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Moderate degree of slipping of the right upper

femoral epiphysis.

S8evere degree of slipping of  the left upper femoral

epiphysis.,
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our ability to diagnese the disease while in its early stages.

Is there a correlation between the degree of slipping and
the result after treatment? If so, is this of significance to
be of value in meking & prognosis? The answers become obvious

from inspecting graphs I and II below.

% of
good
results

severe

Graph Is A correlation between the percentage of
good results obtained and the degree of
slipping.
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Graph II: A correlation between the percentage of
poor results obtained snd the degree of
slippisnge.
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hard and becsuse of its larger size, the Smith-Peterson nail

may drive the epiphysis further away from the neck. 1If conserva-
tive treatment is employed after the trial of gentle msmipulation,
a double hip spioa cast should be used and not a single hip spica.
The cast is applied with the thigh in abduction and internal ro-
tation. A Steinmesn pin may be placed through the lower femur

and incorporated in the cast for maintenance of internal rotea-
tion and abduction. The difficulty with conservative treatment
is that the problem of how long to leave the patient in the cast
will always arise. It may take many months before there is bony
closure of the epiphysis, so these patients usually end up having
the cast reapplied several times and are immobilized for long
periods of time. The following X-rays illustrate a good result

from pinning and nailing insitue

X-ray of good result after pinning with two Moore pins.
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X-ray of good result after pinning with Smith-Petersen nail.
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Howorth, 1951,24 is opposed to nailing insitu. He advo-
cates epiphyseodesis by means of bone grafts across the epiphy-
seal plate to stimulate prompt union. Both Heymen, 1954,25 and
Howorth, 1951,2% found that fusion took place within three months
after insertion of bone pegs. Heymen, 1956,26 recommends epiphy-
seodesis by means of a centrally placed bone graft across the
epiphyseal plate as the treatment of choice in the early stage
of slipping. The following X-ray represents sn exsmple of suc-
cessful treatment by a peg bone graft across the epiphysis (case

of W, R, Hamsa, M.D.)e
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Type of Degree of

Treatment : Slip
mild moderate severe
1. Wedge
osteotomy of 1 1
the neck.

2. Traction in _
D.,H.S. cast 1 1
with pin in
lower femur.

Table VII.

In general, poor results were obtained from wedge osteotomy
of the neck, the main complication being avascular necrosis of
the head. This operation carrieé a greater danger of injury to
the retinacular vessels.

Traction in a double hip spica cast with a Steinmann pin
in the lower femur gave some poor results in treating the moderate
and severe degrees of slipping. A stiff hip and avascular necro-
sis were the main complications.

In general, vigorous manipulation is ﬁo be condemned. If
callus formation has occurred, reduction from manipulation-is
near impossible. There is more chance of increasing the degree
of displacement and causing injury to the rétin3cu1ar vessels
by such a procedure.

The following two cases are presented as examples of the

complications that can occur in treatment,
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History:

Physical
Examination:

X-ray:

Case I

Pain in the left hip and limp for one year
duration.

This patient was a thirteen year old white
male who was overweight. He stood with the
left lower extremity held in adduction and
external rotation. He walked with alimp,
employing an sntalgic gait. Flexion of

the hip joint was possible to 90°. Ab-
duction and internal rotation were impossi-
ble. There was one inch apparent shortening
of the left lower extremity. There was one
inch atrophy of the left thigh and one-half
inch atrophy of the left calf,

The following X-ray shows a moderate degree-
of slipping of the left upper femoral epiphy-
sise

-48-~



Treatment: A wedge osteotomy of the neck was performed
and the epiphysis was pinned in place. The
result was bad for several reasons: the pins
worked through the articular cartilage; avascu-
lar necrosis began; the hip was painful, stif, and
unstable.

An arthoplasty was then done and a metalic
head was put in place. The prosthesis became
loose and the result was still poor.




Finally, by a third procedure, the metalic head
replaced by a flange intramedullary prostheses.

For a year subsequently, the hip had good range
of motion and the prostheses was well seated.
There was about one inch shortening and the
patient walked well with one crutche

Shortly thereafter, however, a wobble developed
at the junction of the body of the femur and
the prostheses indicating more stress than the
bone could withstand. See the following X-ray.
The patient had been scooping grain for the
past few months and was instructed to follow

a less active occupation. The necessity for
further surgery in the future is likely.
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History:

Physical

Examination:

X-ray:

Treatment:

Result:

Case II

This patient is a fourteen year old white male. He
first noticed the gradual onset of pain in the left
hip approximately two and one-half years ago. The
pain was not constantly present, and was sometimes
accompsnied by a mild limp. Approximately one month
ago, after attending a dence, the pain in his hip
became much worse snd remained severe. The parents
reported that a limp had become much more noticeable,
He had never had any symptoms in the right hip.

The patient was a slightly obese fourteen year old
boy in good general health. He stood with both hips
held in external rotation. Flexion was markedly lime
ited on the left and to a lesser degree on the right.
There was moderate limitation of internal rotation in
both hips. There was one inch apparent shortening

of the lower left extremity. There was approximately
one inch atrophy of the left thigh.

The followimg X-ray illustrates that the patient had
bilateral slipping of the upper femoral epiphyses.
Displacement was mild in both hips, but was slightly
worse on the left.

The right hip was pinned insitu with three Moore pins,.
A wedge osteotomy was done on the neck of the left femur
and the epiphysis was secured with two Moore pins.

The right hip had a good result. The left hip had a
poor result. There was moderate restriction of
flexion, abduction and internal rotation. The patient
complained of fatigue and mild aching in the left hip
with exercise. Early avascular necrosis of the left
femoral head developed as seen in the following X-ray.
Crutches and an ischeal weight bearing brace were
prescribed to prevent further deformity of the femoral
head during revascularization,



X-ray of bilateral slipping of the upper femoral epiphysis.
Displacement is mild in both hips according to the crite.ia of

one-half inch or less displacement, but it is more marked on the left.

The right hip was pimned insitu with three Moore pins with a good
result. A wedge osteotomy was done on the neck of the left and the
epiphysis was secured with two Moore pins. BEarly avascular necrosis

developed with a poor result.









SUMMARY

Gradual slipping of the upper femoral epiphysis is a
disease of adolscence. It is not a common lesion, but is prob-
ably the most frequent cause of disability of the hip that begins
in adolescence. It is approximately four times more common in
the male, but the onset is an average of three to four years
earlier in the femsle. The left hip is affected more than the
right and spproximately fifteen percent of the cases are bilateral,

Approximately seventy-eight percent of the patients were over-
weight and four constitutional body types were observed. These
sre listed as follows:

1. Mikulicz type with large bone and flabby weak skeletal
musculature and more subcutaneous fat than usual.

2. The tall slender individual who had just passed through
& rapid phase of growth.

3. The Frolich type with under developed genitalia and
obesity.

4, Normal height, weight, and body build,

The underlying cause is probably an endocrine imbalance
causing a weakening of the epiphyseal bond. Trauma or continued
weight bearing may hasten the onset of symptoms or aggravate a
displacement.

The common symptoms early in the disease were pain in the
hip, limp, pain in the knee, and fatigue with increased activity.

A general pringeiple well worth remembering is that pain in
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the knee is frequently a reflection of pathology in the hip.
Shortening, deformity, stiffening, and limitation of motion were
usually not early symptoms of the disease.

In the early stage, there may be no abnormal physical find=-
ings, but it is common to find only a very slight limitation of
internal rotation of the affected hipe The patient often walks with
an antalgic limp and may stand with the hip slightly externally
rotated. In patients with a varus deformity, there is an apparent
shortening greater tha&n the actual shortening. When motion is
limited, internal rotation is the first to be affected followed
by limitation of abduetion. Flexion is limited to a lesser degree
and then external rotation and extension are affected in that
order. Adduction is less affected. Quadriceps atrophy is common.
Lateral tilting of the pelvis, adductor spasm, tenderness, and
swelling occurred but were uncommon.

The displacement occurs at the newly formed layer of bone
of the melaphysis and not in the epiphyseal cartilage., The
major blood supply to the head of the femur is the retinocular
arteries which arise from the medeal and lateral femoral cir=-
cunflex arteries. They lie in close association with the perios-
teum of the posterior portion of the neck and do not cross the
epiphyseal plate, but by-pass it at the periphery to enter phe
head.

Both lateral and anterior-posterior X-raysshould be taken.

Of these, the lateral view is most informative. It not only
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reveals the degree of displacement to best advantage, but it may
be the only view in which mild displacement is detectible.

The primary purpdse of treatment is to secure bony union
of the epiphysis as promptly as possible in the least deformed
position that can be obtained. If no treatment is given, sponta-
neous fusion may take several months and increasing deformity
is probable. Prompt treatment is the goal, once the diagnosis
is made, and further weight bearing should be prohibited until
definitive therapy.

The results of treatment were found to have markedly im=-
proved during the past eight years. This improvement was due
to better methods of treatment and not to earlier diagnosis.

A striking correlation was found between the degree of
slipping and the result after treatment. A good result was
obtained in eighty-five percent of the patients with mild slip-
ping, whereas forty percent of the patients with moderate slip-
ping had a good result and only seventeen percent of the patients
with severe slipping had a good result. It is, thus, -during
the mild stage that we have a real opportunity to obtain a good
result, but with this opportumnity, we do have the responsibility
for early diagnosise

The general trend in treatment has been a shift from con-
servative management to operative treatment.

In the stage of mild slipping, four satisfactory methods

of treatment were found. These are listed as follows:
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l, Gentle trial of manipulation. Pinning insitu with
Moore pinse

2. Nailing insitu with S-P nail,

3. Manipulation. Double hip spica cast.

4, Traction in &ouble hip spica cast with pin in lower femur.

Pinning insitu with Moore pins after a gentle trial of mani--
pulation is considered the treatment of choice in mild slipping.
It has the advantages of secure fixation to prevent further dis-
placement, stimulation of epiphyseodesis, and early ambulation
with crutches. Moore pins are technically easier to insert
than the S-P nail. Howerth advocated epiphyseodesis by means of
peg bone grafts across the epiphyseal iine to stimulate prompt
union.

The treatment fourd most satisfactory for the moderate and
severe degree of slipping is to pin the epiphysis insitu after
a trial at reduction by gentle manipulation. If a deformity
persists, it is best corrected by a sub or inter-trochenteric
osteotomy after the epiphysis closes.

In general, poor late results were obtained with wedge osteo-
tomy of the neck. The main complication was avascular necrosis
of the head.

Traction in a double hip spica cast, with a Steinman pin in
the lower femur, gave some poor results in treating the moderate
snd severe degrees of slipping. A stiff hip and avasculsr necro=-

sis were the main complications.



CONCLUSION

The results from analysis of twenty-eight oases of slipped
upper femoral epiphysis have been presented. Special emphasis
has been devoted to all phases of esarly diagnosis and to an analy-
8is of the results of treatment in the different stages of the
disease. In general, much improvement has been made in the re-
sults of treatment with the general shift from conservative manage-
ment to the nailing operations, but little if any improvement has
been made in early diagnosis. This paper has statistically il-
lustrated that if the disease is diagnosed in its mild stage, the
prognosis is greatly improved. In treating the disease, wedge
osteotomy and traction in double hip spica cast with pin through

the lower fenmur often failed to give improvement.
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