
Introduction

The newer clinical classification of slipped capital fe-
moral epiphysis reported by Loder depends on the ability
of the child to walk (8). He classified a slip as unstable if
the child had such severe pain that walking was not pos-
sible even with crutches, regardless of the duration of the
symptoms. The slip was classified as stable if walking and
weight-bearing were still possible with or without crutches.
Unstable slipped capital femoral epiphyses have a much
higher prevalence of avascular necrosis compared with
stable slipped capital femoral epiphyses. The treatment of
an unstable slipped capital femoral epiphysis is contro-
versial, particullary the role of preoperative traction and
timing of reduction (2,8,9).

We are presenting the cases of three patients who had
severe slipped capital femoral epiphysis with instability to
raise attention to this rare but potentially serious disorder
affecting adolescents. In addition, we evaluated the clinical
effectiveness of our treatment.

Case reports

CASE 1
A fourteen-year-old boy had severe left hip pain follow-

ing turning over in bed, without prior hip symptoms. There
were six hours from the onset of the symptoms to the ar-
rival to hospital. An external rotation deformity, shortening
and marked limitation of motion secondary to pain were
present on physical examination. The pain was severe
enough to prevent weight-bearing. Radiographs demon-
strated an inferior and posterior severe slip of the left pro-
ximal femoral epiphysis relative to the metaphysis, without

signs of superior and anterior remodeling on the femoral
metaphysis. The Southwick angle measured 75 degrees.

Immediately skin traction was used for acute severe un-
stable slipped capital femoral epiphysis. The calcium and
phosphate levels in the serum were measured and being
normal. Extreme hypercalciury fU-Ca 21,46 mmol/day
(normal < 4,00 mmol/day) and high phosphatury fU-P 59,6
mmol/day (normal < 45 mmol/day) were found. Amino-
acidury and T3,T4,TSH levels were tested and early opera-
tive management was contraindicated due to the metabolic
disorder. With relief of pelvifemoral muscle spasm during
four weeks of traction, no gradual reducing of epiphysis has
been obtained. The patient was allowed to be ambulatory.
Osteopenia of the relative vitamin D and calcium deficiency
in the pubertal rapid growth spurt age was treated with ad-
ministration of vitamin D daily in therapeutic doses (2800
I.U.). Avascular necrosis developed 6 months after initial
trivial traumatic episode. Full correction of a metabolic dis-
order was obtained after 18 months. Intertrochanteric femo-
ral osteotomy with flexion, abduction and internal rotation
of the distal fragment was planned and performed.

At two years postoperatively, the left hip had excellent
range of motion, an absence of pain. The patient had no
limp in spite of mild limb-length discrepancy.

CASE 2
An eleven-year-old girl presented with an one-week his-

tory of pain in the right hip. The medical history, including
that for endocrine disorders, was negative. Initially, the pain
had been mild, but three days before the patient presented
at our institution, the symptoms began to worsen and the
girl could not walk. Physical examination revealed marked
limitation of flexion, abduction and internal rotation, pain
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with motion. Radiographs of both hips demonstrated a se-
vere slip of the right hip according to Boyer in which the
Southwick angle measured 61 degrees (Fig. 1).

The patient was diagnosed with an acute severe unstab-
le slipped capital femoral epiphysis. A closed partial (non-
anatomic) reduction was performed less than twenty-four
hours after presentation and internal fixation with use of
one screw and 2 Kirschner wires was applied (Fig. 2). The
positions of the screw and Kirschner wires were measured
on the postoperative radiographs by method of Mulholland
and Gunn in which the screw-position score was 1.7. The
distance from the tip of the screw or Kirschner wire to the
subchondral bone measured 4 mm in the first Kirschner
wire and more than 5 mm in the second Kirschner wire and
screw (Fig. 3).

At thirty-six months of follow-up, there was no pain, the
patient had only limitation of internal rotation of the in-
volved hip and a mild limp without presence of osteo-
necrosis (Fig. 4).

CASE 3
A twelve-year-old girl presented to us with the one-week

history of pain in the left hip. Two years ago the patient
underwent in situ stabilization of the right slipped capital
femoral epiphysis using two screws. The medical history,
including that for endocrine diseases, was negative. Radio-
graphs demonstrated a mild slip of the left capital femoral
epiphysis. Immediately preoperative traction was used to
release pelvifemoral muscle spasm and in situ stabilization
was planned. At sixth day of traction the girl suffered severe
left hip pain following turning over in bed. Additional dis-
placement occurred after the initial diagnosis, the capital
femoral epiphysis became severely slipped and thus the
Southwick angle reached 55 degrees.
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Fig. 1 a,b: Anteroposterior radiogram of the right hip (a),
frog-leg radiogram of both hips (b).

a b

Fig. 2 a–d: Closed partial reduction (a,b) and internal fixa-
tion (c,d) of the right capital femoral epiphysis.

Fig. 3: The capital femoral physis is closed eight months af-
ter surgery.

Fig. 4: Radiogram after removal of the pins.



A closed partial (nonanatomic) reduction was per-
formed less than twenty-four hours after additional dis-
placement and internal fixation using two screws was done.
The screw-position score was 1. The distance from the tip
of the screw to the subchondral bone measured 2 mm in
the first screw and 1 mm in the second one.

At nine months follow-up, there was left groin pain with
a loss of motion of the hip, particularly internal rotation.
Radiographs revealed changes significant for avascular
necrosis and closed capital femoral physis without protru-
sion of internal fixation device. The screws were removed
and avascular necrosis was treated conservatively. Non-
weight-bearing walking with crutches, range-of-motion exer-
cises and anti-inflammatory medication helped to minimize
symptoms. At two years postoperatively, the patient had li-
mitation of internal rotation in the involved hip and a mild
limp with groin pain. Intertrochanteric femoral osteotomy
with flexion, abduction and internal rotation of the distal
fragment was planned and performed to diminish subjec-
tive complaints.

Discussion

Unstable slip should be managed as an emergency and
the patient ought to be admitted to a hospital immediately.
Bilateral split Russell traction with medial rotation straps
on the affected thigh and leg or simple skin traction for few
days were recommended to decrease the risk of avascular
necrosis by gradually absorbing the inflammatory effusion
associated with an acute slip and gradually reducing the
epiphysis (3). Preliminary longitudinal – medial rotational
traction was ineffective in reduction of unstable slipped ca-
pital femoral epiphysis in our case 1. If reduction was not
achieved by skin traction, closed manipulative partial re-
duction under general anesthesia was reported (1,4). Nowa-
days the reduction of the unstable slip occured with the
induction of anesthesia and the position of the patient on
the operating table is preferred (8). Controversy over the
immediate and late closed reduction continues (2,8,9). After
reduction (no attempt of closed reduction if more than
three weeks have elapsed since the acute episode), the ca-
pital femoral epiphysis with accepted residual deformity is
temporarily fixed with two guide wires prior to drilling and
tapping to prevent any risk of rotation or distraction of the
epiphysis. The second screw should be inserted to enhance
stability after insertion the first cannulated screw if deemed
necessary (5,6,7).

Osteonecrosis is a serious complication of the treatment
of slipped capital femoral epiphysis and all cases are radio-

graphically apparent within one year after slipped capital
femoral epiphysis (8,10). Primary injury to the epiphyseal
vasculature having occured at the time of the acute slipped
capital femoral epiphysis is well documented in case 1.
Non-weight-bearing walking with crutches, range-of-motion
exercises and anti-inflammatory medication can minimize
symptoms and epiphyseal collapse. If there is pin protru-
sion and the physis is closed, removing the pin helps to re-
duce additional damage to the hip joint. Hip arthrodesis or
arthroplasty may be necessary in severe cases. Unstable
slips characterized by the patient’s inability to bear weight,
intraarticular effusion and epiphyseal instability on the fe-
moral neck are at much higher risk for development of avas-
cular necrosis. Families must be informed of this increased
risk.
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