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ABSTRACT

Slipped capital femoral epiphysis is rare in Asiatic
Indonesian-Malays. Six children (8 hips) with this con-
dition including four boys (average age,12.9 years) and
two girls (average age, 13 years), were treated with a
single cannulated screw (7mm) fixation. Four out of 6
cases were acute on chronic and mild slips. In evaluat-
ing the position of the screw, six out of eight hips had
intermediate scores (3-4 points) and the remaining two
hips had unfavorable scores (5 points).

The average follow up period was 2.6 years (range,
1.8-3 years). None of the slips progressed after the
operative fixation. The average time of physeal fusion
was 14.5 months (range, 12-16.5 months). There was no
evidence of avascular necrosis or chondrolysis in any
cases. In the clinical evaluation, five hips had good
results, two hips had fair results and one had poor
result. Using Kruskal-Wallis one - way analysis, there
were no statistically significant relationships betweem
the screw position and either the time to physeal fusion
(p >0.105) or the clinical results (p >0.052).

INTRODUCTION

Slipped capital femoral epiphysis is a disorder in
which there is an acute or gradual disruption through the
physeal plate. The main objective of treatment is to pre-
vent further slippage and promote the premature physeal
closure. Previously, in situ fixation with multiple pins had
been widely accepted as the treatment for either acute or
chronic slips'®. However, several authors have reported
the problem of pin penetration and the development of
chondrolysis and avascular necrosis’'>. Walters and Simon’
presented evidence that chondrolysis was related to per-
sistent pin penetration which occasionally remained un-
recognized on radiographs. To minimize those complica-
tions, a single screw fixation was firstly suggested by

Morrissy.'® and O’ Beirne, et al'’. Later, several authors
reported satisfactory results after fixation with a single
cannulated screw'®?2. In this study, the authors aim to
review the use a single cannulated screw fixation for the
treatment of slipped capital femoral epiphysis.

MATERIALS AND METHODS

The medical records and radiographic studies of 8
patients (12 hips) who had slipped capital femoral epiphy-
sis, (treated at Ramathibodi hospital between 1990 and
1996) were reviewed. Six of 8 patients (8 hips) matched
the criteria for using a single cannulated screw as the
fixation of the slip.

The data obtained from the medical records and
radiographs included the patient’s age and sex, the dura-
tion of symptoms, the severity of the slip, the appearance
of the contralateral hip, the presence and assessment of the
endocrine disorders, the position of the screw, and the time
to physeal fusion.

In regard to the duration of symptoms, the slips were
classified as chronic (having symptoms for 3 weeks or
more), acute (having symptoms for less than 3 weeks), or
acute on chronic (having an exacerbation of symptems on
chronic cases). For the bilateral simultatneous involve-
ment, the hip with the longest duration of symptoms was
considered to be the first affected hip.

The severity of the slip was determined from the
radiographs of the hips in anteroposterior and lateral views
and classified as mild (less than 1/3 displacement of the
epiphysis on the metaphysis), moderate (1/3 -1/2 displace-
ment of the epiphysis on the metaphysis), severe slip
(displacement more than 1/2 of the metaphysis width). A
hip was designated as a pre-slip if there were symptoms of
hip pain but without radiographic slippage, with or without
physeal widening.

The lateral head-shaft angle was measured on the
frog leg lateral radiograph of the hip (Fig. 1).

THE JOURNAL OF THE ASEAN ORTHOPAEDIC ASSOCIATION



Endocrine disorders were assessed by physical ex-
amination and the serum levels of thyroid hormone (T4,
FT4, TSH), cortisol, prolactin, and insulin. "

After the diagnosis was made, all of the patients were
admitted to the hospital and kept in bed with skin traction.
On the day after admission, the operation was performed
on a fracture-table under fluoroscopic control. In 5 pa-
tients (5 hips) with acute or acute on chronic slips, one trial
of closed reduction under general anesthesia prior to the
fixation was performed. The technique used in reduction
was gentle traction of the extremity and internal rotation of
the hip as much as possible to achieve the normal position.
Two of these 5 patients who later had pain in the contral-
ateral hip and were designated as pre-slip had the in situ
fixation. The other case with chronic slip also had the in
situ fixation. For the technique of fixation, the guide-pin
was introduced through a stab skin incision and advanced
through the neck into the epiphysis. Several attempts were
occasionally necessary to place the pin in the center of the
femoral head and perpendicular to the physis. A single 7
mm cannulated screw was then placed over the guide-pin
in all cases. All of the operations were performed by one of
us (P. M.).

In regard to the postoperative evaluation, the posi-
tion of the screw was measured from the anteroposterior
and lateral radiographs by the method described by
Aronson?®, Goodman, et al*2. The screw was in position 1
when its central axis was over the central line of the
femoral head or within a distance equal to 1/2 the diameter
of the screw. The screw was in position 2 when the distance
between its axis and the center line of the femoral head was

Fig. 1The lateral head shaft angle is created by the intersection
of a line drawn along the femoral shaft (Z) and a line (Y)
perpendicular to a line drawn along the epiphyseal plate (X).
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between 1/2 and 1 screw-diameter, and in position 3 when
its axis was more than 1 screw-diameter from the central
line of the femoral head (Fig. 2). For statistical analysis,
each position of the screw in anteroposterior and lateral
views was scored, for example, 1 for position'. Thus, the
best position in 2 planes equaled a screw position score of
2 points (1+1 points), intermediate scores equaled 3 to 4
points (1+2 or 2+2 points). An unfavorable position was
scored 5 points (2+3 points), the worst position in both
radiographs was scored 6 points (3+3 points).

Serial follow-up radiographs were evaluated for
physeal closure and the time to fusion. Physeal fusion was
determined to have occurred when more than 75% of the
physis had undergone linear closure.

The lateral head-shaft angle was measured on the
frog-leg lateral radiograph of the hips. This was done
during the preoperative, postoperative, and follow-up pe-
riods to evaluate the severity of the slips and to measure the
slip progression.

Chondrolysis was determined by using the criteria of
Ingram et al*® when the cartilage space measured three mm
or less.

Fig. 2 Diagram showing the positions of the screw in the proxi-
mal part of the femur. In position 1, the central axis of the screw
is located over the central line of the femoral head or within a
distance equal to one-half the diameter of the screw ; in position
2, the distance between the axis of the screw and the central line
of the femoral head is equal to between one-half and one screw-
diameter ; and in position 3, the axis of the screw is located more
than one screw-diameter from the central line of the femoral
head.
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At the time of the study the patients were recalled for
clinical as well as radiographic evaluation of the hips. The
results were classified as excellent, good, fair, poor, and
failed according to the range of motion of the hip, limping,
and pain as suggested by Heyman and Herndon*. For an
excellent result, the patient had to have a normal range of
motion of the hip, no limp, and no pain. For a good result,
slight limitation of internal rotation, no limp, and no pain
; for a fair result, limitation of abduction and internal
rotation but no pain or limp ; for a poor result, slight
limitation of abduction, internal rotation, and flexion,
slight pain after strenuous exercise, and mild limp ; and for
a failure result, pain with activity, limp, and marked
limitation of motion that would lead to a reconstructive
procedure.

RESULTS

There were four boys (average age, 12.9 years) and
two girls (average age, 13 years), giving a ratio of 2 to 1.
Both hips were affected in two of six cases (33%). In one
patient, the right hip alone was affected and in three, the
left (Table 1). None of the patients had endocrine disor-
ders in this study.

The most common clinical presentation was anterior
thigh pain (5 cases). Only one case presented limping and
groin pain. The duration of symptoms ranged from 2 to 40
weeks. Most of the patients had acute on chronic slips

Table 1. Patient data on admission

(4 cases). On physical examination, various degrees of
external rotation of the affected sides as well as the antalgic
gait were noted in all cases. All of the patients had mild
slips. Concerning the hip on the opposite sides in the cases
with bilateral involvement, one asymptomatic case had
limitation of internal rotation of the hip and the trethowan
sign on radiographic evaluation (Fig.3). In the other case
with bilateral involvement, the second groin pain devel-
oped nine months after the first hip and the radiographic
study revealed the acute stage of mild slip.

In the postoperative evaluation of the screw position
in 8 hips, most of the patients (6 hips) had intermediate
scores (3-4 points) (Fig. 4) and the unfavorable position (5
points) was noted in two hips (Fig. 5). None of the patients
had the best position of the screw (2 points). There was
slight improvement of the lateral head-shaft angle on the
immediate postoperative radiographs.

The average follow-up period was 2.6 years (range
1.8 - 3 years). None of the slips progressed after the
operative fixation. There were no significant changes of
the lateral head-shaft angle from the postoperative radio-
graphs to the follow-up studies. The average time of
physeal fusion was 14.5 months (range 12 - 16.5 months)
(Fig. 6). Clinical evaluation using the criteria of Heyman
and Herndon (Table 2) at the time of the study, five hips
had good results, two hips had fair and one hip had poor a
result. Neither excellent nor failure result was observed. In
the case with a poor result, there was only a slight limita-

Case Age Gender Side  Duration of symptom  Type of slip Grade Head shaft angle
1 13.4 M R 3 Mo AC mild 28°
2 12.3 F L 3 Mo AC mild 31°
3 13.8 F R/L 2 Wk A mild/pre slip 31°/25°
4 13.2 M L 10 Mo c mild 32°
5 11.8/12.7 M R/L 4 Mo /3 Wk AC/A mild/pre slip 34°/28°
6 13.4 M L 6 Mo AC mild 30°

Table 2. Relationship between screw position, time to physeal fusion and clinical results.

Case screw position score / side physeal fusion (months) clinical results

1 4/R 12 fair
2 5/L 12 fair
3 : 4/R 14 good

3/L 14.5 good
4 5/L 14 poor
5 4/R 16.5 good

4/L 14.5 good
6 341 14 good
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Fig. 3 (A-B) The radiographs of case No. 3, a female 13.8 years old, showed a mild slip of the right hip and asymptomatic pre-slip

stage of the left hip.

Fig. 4(A-B) The radiographs of case No. 3, showed the fixation with a single cannulated screw on each side. The screws on both sides
were placed in position 2 on both anteroposterior (A) and lateral view (B), therefore were determined as intermediate score (4 points).

tion of the range of motion and a mild limp even though
there was no pain with exercise.

There was no evidence of avascular necrosis and
chondrolysis in any of the patients in this study. The screw
position score was compared with the time to physeal
fusion and with clinical result using the Kruskal-Wallis
one-way analysis of variance. There was no statistically
significant relationships of the screw position with either
the time to physeal fusion (p > 0.105) or the clinical result
(p > 0.052).

DISCUSSION

The aim of the treatment in slipped capital femoral
epiphysis is to prevent further slippage and promote pre-
mature closure of the physis. Previously in situ fixation of
the femoral head with multiple pins or screws is a well-
known and commonly used method of treatment in mild
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and moderated cases'©®. However several authors have
reported serious complications including penetration of
the pinresulting in chondrolysis and avascular necrosis’ .
The prevalence of these complications has been reported
torange from 4 to 55 percent and they have been associated
with poor results®!*!2!18:19 Theoretically, it is reasonable
enough to assume that increasing the number of pins or
screws will increase the chance of injuring the blood
supply as well as penetration into the joint. Therefore, to
prevent those complications a single screw fixation was
first introduced by Morrisy'®. Later several authors re-
ported satisfactory results with a single cannulated screw
with which the surgical technique is more practical than
the previous type'?'.

Karol, et al®, in an animal study, reported a 30%
increase in stiffness with the double screw compared with
single screw fixation. However, the authors recommended
single screw fixation because the small gain in stiffness



did not offset the risk of complications. Kibiloski, et al?,
reported the slight differences in the rate of creep between
double and single screw fixation for slipped capital femo-
ral epiphysis when subjected to physiologic shear loads.

Slipped capital femoral epiphysis is rare in South
East and East Asia. Loder?” reported that the relative
frequency compared with the white population was only
0.5 for the Asiatic Indonesian-Malays [ Japanese, Chinese,
Filipino, Thai, Vietnamese]. Therefore, in this study we
present a small number of patients. Our previous study
confirmed that obesity is the important factor related to the
etiology?®.We also had satisfactory results with the single
scew fixation including the cancellous and cannulated
types. At the present time we use only the cannulated
screw for fixation as the technique is much easier.

Fig. 5 (A-D) (A-B) The radiographs of case No. 2, a female 12.3
years old showed a mild slip of the left hip. The screw was placed
in position 2 on anteroposterior (C) and position 3 on lateral view
(D). The result was defined as unfavorable position (5 points).

Physeal fusion was demonstrated in all of eight hips
after fixation with a single cannulated screw. The diameter
of the threads of the screws in our study was seven
millimeters. The large size of the screw was chosen in
order to obtain maximum stability of the slips. There were
no significant changes of the lateral head-shaft angle when
the postoperative radiographs were compared to the fol-
low-up radiographs. The time to fusion averaged 14 months,
which is longer than our previous report and in the litera-
ture?°-22. This is probably due to the rigorous criteria for
fusion which was defined as more than 75 per cent physeal
closure seen on both anteroposterior and frog - leg lateral
radiographs. These results confirm that a single cannu-
lated screw fixation is sufficient for prevention of further
slippage and promotion of physeal closure.
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Itis accepted that to obtain the best result, the screw’s
central positioning as well as the perpendicular direction
to the physeal are the main objectives of fixation. We were
successful in placing the screw in the best position in only
one hip. Most of the patients had intermediate scores (5
hips). The main reason is that the condition is rare and
requires skill using the technique of fixation. As the slip
occurs towards the posterior direction, the entry point of
the screw is limited to only the anterior part of the neck.
Therefore, this could be rather difficult for surgeons who
had experience with this condition only once or twice a
year. Nevertheless, from the clinical evaluation, there was
only one case with a poor result. The relationship between
screw position score and clinical results was not statisti-
cally significant (p > 0.052). This was probably due to the
small sample size. Also, there were no statistically signifi-
cant relationships between screw position and time to
physeal closure (p > 0.105). From our study, we believe
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Fig. 6 (A-B) The antero-
posterior (A) and lateral
(B) radiograph of case
No. 2 showed fusion of
physeal plate.

that the placement of a single cannulated screw not more
than one screw-diameter away from the center of the
femoral head could give satisfactory results:

In conclusion, from our review, we had the satisfac-
tory experience with a single cannulated screw fixation in
the treatment of acute, acute on chronic and chronic,
slipped capital femoral epiphysis. A single screw fixation
could provide adequate epiphyseal stability as there was
no further slip and physeal fusion occurred in all cases.
There were no serious complications such as avascular
necrosis, penetration of screw into the joint, or chondrolysis
in this study.
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