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Abstract

Purpose The purpose of this retrospective study was to
evaluate the long-term outcome of different methods of
treatment in slipped capital femoral epiphysis (SCFE), to
find risk factors for poor outcome, and to assess whether
prophylactic fixation is indicated.

Methods  Sixty-six patients (76 hips) treated for SCFE
with a mean follow-up of 38 years (range 21-57 years)
were evaluated. All except seven patients had chronic
SCFE. Ten patients (15%) had bilateral affection. Three
methods of treatment had been used: screw fixation (35
hips), bone-peg epiphysiodesis (30 hips), and bone-peg
epiphysiodesis combined with corrective femoral osteot-
omy (11 hips). The long-term clinical outcome was clas-
sified as good when the patient had not undergone total hip
replacement (THR), when the Harris hip score (HHS) was
85 points or above, or the patient had no pain. Good
radiographic outcome was defined as no THR or osteoar-
thritis (OA).

Results In 51 patients with chronic slip (mean slip angle
32°) treated with in situ fixation, the clinical outcome was
good in 35 patients (69%) and there was no significant
difference between screw fixation and bone-peg epiphysi-
odesis. Eight patients with large chronic slip (mean slip
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angle 53°) were treated with bone-peg epiphysiodesis and
corrective femoral osteotomy, and the clinical outcome
was poor in six patients. Seven patients with acute slip had
larger mean slip angle (57°) and more complications than
those with chronic slip, and the long-term outcome was
poor in all. Two hips out of 42 (5%) had OA in the con-
tralateral hip at follow-up.

Conclusion In situ fixation of chronic SCFE gave satis-
factory long-term outcome irrespective of the treatment
method. Corrective femoral osteotomy did not improve the
outcome in hips with large slip angles. Acute SCFE had
poor outcome. Prophylactic fixation of the contralateral hip
is barely necessary.

Keywords Slipped capital femoral epiphysis - Bone-peg
epiphysiodesis - In situ fixation - Long-term results - Hip -
Paediatric orthopaedics

Introduction

Slipped capital femoral epiphysis (SCFE) is the most fre-
quent hip disorder among adolescents. There is a risk of
developing osteoarthritis (OA) later in life, but symptom-
atic OA generally does not appear until the fourth or fifth
decade of life [1-4]. Thus, long-term follow-up studies are
necessary to predict outcome.

The aim of treatment in SCFE is to prevent further slip
and avoid complications like chondrolysis and avascular
necrosis. Percutaneous in situ fixation with a single cann-
ulated screw has shown consistently good results [5—7] and
is presently widely used. Before the era of screw and pin
fixation, open bone-peg epiphysiodesis was used in Nor-
way. In cases with more severe displacement, it was
combined with corrective osteotomy of the proximal

@ Springer



76

J Child Orthop (2011) 5:75-82

femur. Bone-peg epiphysiodesis was first described by
Ferguson and Beckett Howorth in 1931 [8]. The purpose of
this treatment is to achieve rapid closure of the physis and
to avoid further slip. Compared with internal fixation, the
advantages are the avoidance of hardware joint protrusion
and no second operation for hardware removal. There is,
however, a risk of further slip [9, 10]. To our knowledge,
no long-term follow-up studies exist regarding this method.

The purposes of this study were to compare the long-
term clinical and radiographic outcome in patients treated
for SCFE by bone-peg epiphysiodesis and screw fixation,
to evaluate whether femoral osteotomy in more pro-
nounced slips improved the outcome, and to assess whether
fixation of the contralateral hip is indicated.

Patients and methods

The study was approved by the Regional Ethical Com-
mittee and the Data Inspectorate. All patients gave their
informed consent prior to their inclusion in the study. The
patients were identified by searching through the radio-
graphic archive in our hospital during the year 2006. We
included the patients that were living in the ten counties in
the South-East area of Norway with all original radio-
graphs available and a minimum follow-up of 20 years.
Seventy-nine patients met the inclusion criteria. However,
13 patients were not included because of the following
reasons: seven patients had died during the follow-up time,
five patients did not respond to the enquiry, and one patient
did not want to participate in the study. Thus, 66 patients
(76 hips) were included, representing a 92% follow-up.
Twenty-four patients (36%) were female and 42 patients
were male. They had been treated between 1953 and 1986.
The mean age at primary surgery was 13.2 years,
12.5 years (range 10.7-14.5 years) among the female
patients and 13.6 years (range 8.8—16.7 years) among the
male patients.

The duration of symptoms until diagnosis was estimated
from the medical records. The severity of the slip was
measured on the original preoperative frog-leg radiograph
and was classified according to the head-shaft angle as
described by Southwick [11]. We did not subtract the head-
shaft angle of the contralateral hip. If the head-shaft angle
was 30° or below, the slip was classified as mild, whereas
angles between 30° and 50° were termed moderate, and
angles above 50° were classified as severe slips [1]. Clin-
ically, the slip was classified as acute if the duration of
symptoms was less than 3 weeks and chronic if the dura-
tion of symptoms was more than 3 weeks. If mild pro-
dromal symptoms had been present for several months
preceding an acute episode, the slip was classified as acute
on chronic [12].
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Three different types of treatment had been used: screw
fixation (35 hips), bone-peg epiphysiodesis (30 hips), and
bone-peg epiphysiodesis combined with corrective osteot-
omy of the proximal femur (11 hips). The choice of treat-
ment method was mainly based on what was the routine at
the time and the surgeon’s preferences. In the 1950s and
1960s, bone-peg epiphysiodesis was used, and in cases with
more pronounced slip, it was combined with corrective
femoral osteotomy. With time, screw fixation gradually
replaced bone-peg epiphysiodesis. Before bone-peg epiph-
ysiodesis, most patients were placed in traction for
1-3 weeks. An open approach was used, and two bone-pegs
(allografts) were placed through the femoral neck, through
the physis, and into the epiphysis. Routinely, the patients
treated with bone-peg epiphysiodesis were treated with
bedrest or traction for about 10 weeks postoperatively.

In four of the patients treated with osteotomy, the bone-
peg epiphysiodesis and osteotomy were performed in the
same operation. In three patients, the osteotomy was per-
formed 1 month after the bone-peg epiphysiodesis, in two
patients 4—6 months after, and in two patients 2 years after.
Three osteotomies were located at the base of the femoral
neck, and large metallic staples were used for fixation. The
other eight osteotomies were intertrochanteric. Three of
them were fixated with an angled plate, while fixation with
a straight plate was used in the other five.

The treatment with screw fixation was performed with
different kinds of threaded screws in 32 hips (25 spongiosa
screws and seven fully threaded screws). Five hips were
fixated with one single screw, 24 hips with two screws, and
three hips with three screws. In three hips, a Smith—Pet-
erson nail was used.

Chondrolysis was defined as a decrease, during the first
postoperative year, in the width of the joint space greater
than 50% compared with the contralateral hip, or if bilat-
eral involvement, a joint space of less than 3 mm [13].
Avascular necrosis was considered when there was a col-
lapse of the femoral head on the radiographs [14].

At follow-up, 50 patients (58 hips) were examined clini-
cally and radiographically. We rated hip function with the
Harris hip score (HHS) [15], which has a range from 0 points
(maximum disability) to 100 points (no disability). In the
present study, a HHS score of 85 points or above was clas-
sified as a good clinical result, while a score below 85 points
was classified as a poor result. If patients had been operated
with total hip replacement (THR), we classified the result as
poor. In patients with bilateral affection, the clinical result
was defined according to the hip with the worst outcome.

The 16 patients that did not appear for the follow-up
examination were evaluated by telephone interview. In this
group, information regarding whether the patient had been
treated with THR or not was obtained, and they were asked
if they had hip-related pain or discomfort, and if they had
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limping or were using crutches. In these patients, good
clinical outcome was defined as no or negligible pain, good
gait function without support, and no THR.

The patients’ weight and height were measured and the
body mass index (BMI) calculated.

As a measure of health-related quality of life, we used
the EQ-5D (EuroQol) [16, 17]. The EQ-5D index score is a
standardized instrument for use as a measure of health
outcome and has five dimensions (mobility, personal
hygiene, usual activities, pain/discomfort, and anxiety/
depression). The EQ-5D visual analog scale ranges from 0
(worst possible health) to 100 (best possible health).

With the patient supine, radiographs of the pelvis and
both hips, including lateral view, were taken at the follow-
up examination. The film-focus distance was 115 cm.
Osteoarthritis was defined according to Jacobsen and
Sonne-Holm [18], with a minimum joint space width of
less than 2 mm in the upper weight-bearing part of the joint
as the criterion for OA. The result was classified as good if
there was no OA. If there was OA or the hip had been
operated with THR, the result was poor.

Statistics

SPSS was used for the statistics analysis. Categorical data
were analyzed with the Chi-square test. Continuous data
were analyzed using the #-test. Differences were considered
to be significant when the P-value was below 0.05.

Results

The mean time from primary surgery to the follow-up
examination was 38 years (range 21-57 years). There were
56 patients with unilateral and ten patients (15%) with
bilateral affection. Sixty-nine hips (91%) had a chronic
slip, five hips had an acute on chronic slip, while two hips
had an acute slip.

From the medical records, we were able to make an
estimate of the duration of symptoms until diagnosis in 48
patients with chronic or acute on chronic slip. The mean
duration was 5.1 months (range 1-12 months). In the
group with a mild slip, it was 3.8 months (range
1-9 months), if there was a moderate slip, it was
5.2 months (range 2—12 months), while it was 6.3 months
(range 2—12 months) in the group with severe slips. The
mean slip angle was 36° (range 12-78°), 22° (range
12-30°) among the 37 hips with mild slip, 40° (range
32-50°) among the 23 hips with moderate slip, and 64°
(range 54-78°) among the 16 hips with severe slip.

At follow-up, 14 patients (16 hips) had been treated with
THR (Fig. 1) at a mean age of 48.1 years (range
41-66 years) and one patient with hip arthrodesis.

Pronounced pain in addition to radiographic OA were the
indications for THR. With THR or hip arthrodesis defined
as failure, the cumulative survival rate according to Kap-
lan—Meyer survival analysis was 0.91 after 30 years, 0.77
after 40 years, and 0.55 after 50 years (Fig. 2). The hip
arthrodesis was performed 1 year after the primary surgery.
The time interval between primary surgery and THR was,
on average, 36 years (range 23-51 years). Two of the
THRs were revised 9 and 10 years after the primary
replacement, respectively.

The mean HHS among the 39 patients not having THR
or hip arthrodesis was 88 points (range 45-100 points). Of
the 16 patients evaluated by telephone interview, four had
undergone THR and one patient had severe discomfort
from the hip (pain and stiffness) and was using two crut-
ches; these were classified as having a poor clinical out-
come. One patient reported occasionally slight discomfort
after physical exercise and ten patients reported no dis-
comfort at all, and these 11 patients were classified as
having a good clinical outcome. Radiographs at follow-up
were obtained in 39 patients (45 hips) with surviving hips
(no THR or hip arthrodesis). Eight patients had developed
OA and these patients had a mean HHS of 64 points (range
45-82 points).

The mean EQ-5D visual analog scale score at follow-up
was 74 (range 30-100), and the mean EQ-5D index score
was 0.84 (range 0.30-1.00).

At the time of follow-up, 59 patients (89%) were
employed and seven had disability pension. The mean BMI
was 30.0 kg/m* (range 20.3—46.0 kg/m?), 29.5 kg/m>
among male and 30.5 kg/m®> among female patients.
Nineteen patients (38%) had a BMI above 30 kg/m?
(overweight). There was a tendency to higher BMI
(34.1 kg/m?) in patients with acute slips than in those with
chronic slips (29.3 kg/m?; P = 0.07).

In situ fixation of chronic slips

Fifty-one patients (61 hips) with chronic SCFE were treated
with in situ fixation, 28 patients (31 hips) with screw fixation
and 23 patients (30 hips) with bone-peg epiphysiodesis. The
mean slip angle was larger and the follow-up time shorter in
patients treated with screw fixation (Table 1).

Evaluation at long-term follow-up showed no significant
differences between screw fixation and bone-peg epiphy-
siodesis regarding clinical outcome, radiographic outcome,
EQ-5D visual analog scale score and index score, and BMI
(Table 1). The clinical outcome was good in 35 patients
(69%) and poor in 16 patients. Of 50 hips with in situ
fixation, 36 hips (72%) had a good radiographic outcome
and 14 hips had poor outcome.

There were few serious complications among hips
treated with in situ fixation. One hip with severe slip,
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Fig. 1 Radiographs of a male
patient 12.7 years old at
diagnosis treated for mild
bilateral slipped capital femoral
epiphysis (SCFE) of chronic
type with bone-peg
epiphysiodesis. a Preoperative
radiograph (frog-leg view) of
the right hip (slip angle 21°).

b Preoperative radiograph (frog-
leg view) of the left hip (slip
angle 22°). ¢ Postoperative
radiograph of the pelvis.

d Radiograph of the pelvis

6 years after primary treatment.
e Radiograph of the pelvis at the
last follow-up 48 years after
primary treatment. The patient
underwent total hip replacement
(THR) in his left hip 10 months
before the last follow-up. No
osteoarthritis has occurred in his
right hip
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Fig. 2 Kaplan-Meyer survival curve for all 76 hips with failure
defined as THR and hip arthrodesis
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treated with bone-peg epiphysiodesis, developed chon-
drolysis and the patient underwent THR at the age of
52 years. Separation of the physis after screw fixation
occurred in one patient with severe slip, and reoperation
with two nails was performed with subsequent avascular
necrosis. The patient underwent THR at the age of
64 years. Complications in the screw fixation group
included six hips with protrusion of a few millimeters of
the screw beyond the bony outline of the femoral head.
Three hips had had a mild slip and three hips a moderate
slip. One of these patients (slip angle 48°) underwent THR
at the age of 50 years. The others had a good clinical
outcome.

Bone-peg epiphysiodesis with femoral osteotomy
in chronic slips

Eight patients (eight hips) with chronic SCFE were treated
with bone-peg epiphysiodesis combined with corrective
femoral osteotomy. The mean slip angle (53°) was larger
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Table 1 Clinical, r adlographlc, Methods of treatment P-value

and outcome data in 51 patients

with chronic slip treated with in Screw fixation Bone-peg epiphysiodesis

situ fixation (n = 28) (n = 23)
Male/female (n) 16/12 15/8 0.58
Slip angle, ° (range) 37 (17-77) 27 (12-63) 0.005
Age at surgery, years (range) 13.4 (10.7-16.7)  12.4 (8.8-14.2) 0.01
Complications 1 AVN 1 CHO -
Follow-up, years (range) 33 (21-57) 44 (33-55) <0.001
Clinical outcome, good/poor 20/8 15/8 0.76
Total hip replacement (1) 3 7 0.18

) Survival, years (range) 37 (23-51) 38 (28-48) 0.75

n number of patients, AVN . X .

avascular necrosis of the Radiographic outcome, good/poor (50 hips) 20/5 16/9 0.35

femoral head, CHO EQ-5D visual analog scale score, mean &= SD 71 (£ 19) 81 (£ 20) 0.14

chondrolysis, SD standard EQ-5D index score, mean £ SD 0.81 (£ 0.20) 0.90 (£ 0.12) 0.14

deviation, Survival years from . 2

diagnosis to THR Body mass index, kg/m~, mean £+ SD 29.8 (£ 5.8) 29.0 (£ 7.1) 0.71

Table 2 Clinical, .radl.o graphic, Bone-peg and In situ fixation P-value

and outcome data in eight . °

. . . osteotomy (slip angle >36°)

patients with chronic slip treated o =8) (n = 18)

with bone-peg epiphysiodesis _ —

and osteotomy and in 18 Male/female (1) 7 8/10 0.04

patients with chronic slip and . o

slip angle >36° treated with in Slip angle, ° (range) 53 (37-78) 50 (37-77) 0.65

situ fixation Age at surgery, years (range) 15.0 (14.4-15.8) 13.0 (10.6-14.6) <0.001
Complications 2 CHO, 1 AVN 1 CHO, 1 AVN -
Follow-up, years (range) 42 (33-48) 36 (25-57) 0.06
Clinical outcome, good/poor 2/6 11/7 0.09
Total hip replacement/hip arthrodesis (1) 3 4 0.42
Radiographic outcome, good/poor (21 hips) 1/5 9/6 0.07

n number of patients, CHO EQ-5D visual analog scale score, mean + SD 72 (£ 20) 73 (£ 20) 0.90

chondrolysis, AVN avascular EQ-5D index score, mean £+ SD 0.78 (£ 0.25) 0.81 (+ 0.24) 0.95

necrosis of the femoralhead, SO g4y 11455 index, kg/m?, mean + SD 283 (+ 4.8) 30.8 (4 7.4) 0.85

standard deviation

than in patients treated with in situ fixation (mean angle
32°). The long-term outcome was not satisfactory, since the
clinical results were poor in six of eight patients and the
radiographic results were poor in five of six patients
(Table 2). There were serious complications in three hips.
Avascular necrosis occurred in one hip with severe slip and
the clinical outcome was poor because of severe pain and
stiffness in the hip. Chondrolysis developed in two hips
with moderate slip. One patient underwent hip arthrodesis
1 year after primary surgery and the other had poor out-
come with OA and an HHS score of 82 points.

To assess whether or not hips with more marked slips
benefited from corrective osteotomy, this group was com-
pared with those hips with the same amount of chronic
slipping but with in situ fixation only (Table 2). Apart from
more males and older age at surgery in patients with
osteotomy, no other significant differences between the
groups occurred. However, there was a trend towards

worse clinical and radiographic outcome in patients with
osteotomy (Table 2).

Acute slips

The slip severity in the acute and acute on chronic slips was
severe in five patients and moderate in two (mean slip
angle 57°, range 40-70°). The mean age at surgery was
12.8 years (range 11.4-14.6 years). Four hips had been
treated with screw fixation and three with bone-peg
epiphysiodesis combined with corrective femoral
osteotomy.

The long-term clinical outcome was poor in all seven
patients and the radiographic results were poor in all except
one. Three hips with screw fixation were complicated by
avascular necrosis of the femoral head, leading to THR in
two patients (aged 41 and 55 years, respectively) and OA
with an HHS of 68 points in one. Of the other four patients,
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two had undergone THR (aged 37 and 48 years, respec-
tively), one patient had OA with an HHS of 47 points, and
one patient had a low HHS score (69 points) but no OA.

Bilateral slips

Ten patients (15%) had been treated for bilateral slip. The
mean age at surgery of the index slip was 12.7 years in the
bilateral cases and 13.3 years in the unilateral cases
(P = 0.22). The initial slip in the bilateral cases was mild
in eight hips, moderate in one hip, and severe in one hip.
The subsequent contralateral slip was mild in nine hips and
moderate in one. The mean slip angle (25°) in the bilateral
cases was lower than in the unilateral cases (40°
P < 0.001). Five patients were operated on both sides
within a few weeks, which was the routine at that time
when there was bilateral affection at the time of diagnosis.
In the remaining five patients, the subsequent contralateral
slip was operated after 5, 6, 12, 13, and 21 months,
respectively. No difference was found in the BMI between
unilateral and bilateral SCFE (P = 0.76). The long-term
results were satisfactory in both the initial and the sub-
sequent slip, with good clinical outcome in 7 of 10 patients
and good radiographic outcome results in 15 of 20 hips.

Forty-two patients with unilateral affection were
examined radiographically at follow-up. When evaluating
the contralateral hips, no patients underwent THR, but
there were two hips (5%) with OA.

Discussion

The onset of symptoms in SCFE can be vague and subtle,
and this could make the information about the onset of
symptoms unreliable. The patients in our study were trea-
ted from 1953 to 1986, and the mean duration of symptoms
was 5.1 months. This is in accordance with previous
studies [19-21]. It seems that the delay in diagnosis has
been relatively constant throughout the past decades,
although Kocher et al. [22] had a shorter delay (2 months)
during the period 1988-2002. As in previous studies [19-
22], we found the duration of symptoms to be longer in
moderate and severe slips, indicating that there is still a
need to focus on reaching the diagnosis earlier to avoid an
increase in slipping.

Slip severity was measured according to Southwick’s
head-shaft angle [11], which is commonly used for the
severity of SCFE. We did not subtract the head-shaft angle of
the contralateral side, which, in unaffected hips, has been
found to be 12° on average [23]. This probably means that we
classified more moderate and severe slips than in studies
where the head-shaft angle of the contralateral side has been
subtracted. The mean slip angle in our study was 34° among
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chronic slips, which is in accordance with previous studies
where the contralateral head-shaft angle was not subtracted,
reporting mean slip angles of 29° [19] and 35° [7].

In general, the comparison of retrospective studies is
difficult, because different classifications and definitions of
outcome have been used. The HHS is a widely used
functional score and has been validated for patients with
osteoarthritis [24]. We found a clear association between
HHS and long-term radiographic outcome, since none of
the patients with an HHS above 82 points had developed
OA. Sixteen patients did not appear for the follow-up
examination and were evaluated by telephone interview.
Four patients had been treated with THR and were classi-
fied as having a poor radiographic and clinical outcome.
The remaining 12 patients were not omitted from the long-
term clinical evaluation because they gave valuable infor-
mation during telephone interview. One patient had severe
pain and obviously had a poor clinical outcome. One
patient had slight discomfort only after physical exercise
and ten patients had no pain at all. These 11 patients were
classified as having a good clinical outcome even if they
were not assessed by physical examination. It is, however,
indisputable that patients with no THR and no hip pain
during long-term follow-up have a good clinical outcome.
Including these patients gave a very satisfactory follow-up
rate of 92%. This way of performing long-term studies will
considerably contribute to a decrease in the number of
patients “lost to follow-up”.

Regarding radiographic outcome, our definition of
osteoarthritis as radiographic signs of a minimum joint
space width less than 2 mm has been validated by Jacobsen
and Sonne-Holm [18]. THR or hip arthrodesis is an
objective end point in long-term studies. The age of the
patients treated with THR (48 years) is distinctly lower
than the average age of all patients receiving THR in
Norway (69 years). Since none of the patients had had hip
fracture or other hip disorders, it is highly probable that
SCFE was the cause of OA.

In chronic slips, our results with 69% good clinical
outcome and 28% OA after in situ fixation are in accor-
dance with the few previous reports with longer than
20 years follow-up. With 41 years follow-up, Carney et al.
[2] found that pinning gave better long-term outcome than
other methods (symptomatic treatment, spica cast, and
femoral osteotomy) with an Iowa hip rating of 90 points.
Higglund et al. [25] had a mean follow-up of 28 years and
reported OA in 24% of the hips treated with pinning or
nailing in situ. Hansson et al. [3] reviewed the radiographic
results in chronic slips after nailing in situ, and 31% of the
hips had OA at a mean follow-up of 31 years.

In the present study, screw fixation was compared with
bone-peg epiphysiodesis in chronic slips. The slip angle
was larger in the screw fixation group because bone-peg
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epiphysiodesis was combined with femoral osteotomy in
more severe slips. Interestingly, the outcome after bone-
peg epiphysiodesis was similar to that after screw fixation,
even though the mean time of follow-up was 10 years
longer in the bone-peg group. To our knowledge, no pre-
vious long-term follow-up studies exist regarding bone-peg
epiphysiodesis. Adamczyk et al. [9] reported all cases of
SCFE in a single institution treated by bone graft epiphy-
siodesis between 1950 and 2000. All patients were fol-
lowed for at last 1 year, and both acute (n = 45) and
chronic slips (n = 273) were included. Avascular necrosis
occurred in 2% of the hips, chondrolysis in one hip, and
reslippage in 7%. The authors suggested that this method is
a reasonable treatment alternative. Zahrawi et al. [26]
compared 28 hips treated with bone-peg epiphysiodesis and
60 hips with pinning in situ after an average follow-up of
7 years. The rate of failures and complications were higher
in hips treated with bone-peg, and the authors found pin-
ning in situ more predictable with less complications and
better results. In our hospital, bone-peg epiphysiodesis was,
from the late 1960s, replaced by screw fixation, because
this method is technically less complicated and the patients
do not need traction or bed rest postoperatively.

Will realignment procedures in more marked slips lead
to better outcome? Our results were disappointing in this
respect. In the few patients with femoral osteotomy in
chronic slips, the results were unsatisfactory with poor
clinical outcome in six of eight patients. This is in accor-
dance with previous studies. Hiagglund et al. [27] reported a
high rate of OA (64%) after femoral neck osteotomy at
28 years follow-up. Jerre et al. [28] evaluated the outcome
of 36 patients with moderate and severe slips treated with
realignment procedures at an average follow-up of
34 years. Very poor results were found, as 22 hips (59%)
had been treated with THR, hip arthrodesis, or had severe
osteoarthritis. Newer osteotomy techniques [29] will
probably give better results in hips with more marked slips,
but no long-term studies exist to prove this.

In the only study we have found on long-term outcome
in patients with acute SCFE, Carney et al. [2] reported no
significant differences in the mean Iowa hip rate or radio-
graphic grade of OA between hips with chronic slips and
hips with acute slips after a mean follow-up of 41 years.
This experience is in contrast to our results where the
clinical and radiographic long-term outcome in acute slips
were considerably worse than those in chronic slips. One
reason for the worse outcome was probably the greater
degree of slipping in the acute cases.

The management of the contralateral hip in unilateral
SCFE is controversial. Some authors have recommended
prophylactic fixation [30], whereas others have not [31]. In
this study 15% of the patients were treated for bilateral slip,
which is a lower rate of bilaterality compared to other

studies, where the rate varied from 18 to 25% during ado-
lescence [21, 31, 32]. In the unilateral cases with available
radiographs at long-term follow-up, we found only two hips
with OA in the contralateral hip, which supports our opinion
that prophylactic fixation of the contralateral side is barely
necessary. Jerre et al. [31] reviewed 61 patients primarily
treated for unilateral SCFE with 32 years follow-up. Of the
52 contralateral hips not treated, 23% had loss of joint
space, which is considerably higher than the 5% in our
patients. However, they recorded pathological narrowing of
the hip joint when the superior joint space was <3 mm, in
contrast to 2 mm in the present study.

SCFE is known to be associated with obesity [19, 33,
34]. Manoff et al. [33] found that 81% of patients with
SCFE had a BMI at diagnosis above the 95% percentile
compared to 41% in the control group. Poussa et al. [34]
compared annual height and weight from birth to onset of
slippage in patients with SCFE and the normal population
in Finland. Patients with SCFE had significantly higher
BMI during growth. To our knowledge, no previous studies
have estimated the BMI in patients with SCFE in long-term
follow-up. Reas et al. [35] reported a mean BMI among
Norwegian women of 24.6 kg/m” and in men of 26.3 kg/
m?>. Compared with these results, the mean BMI in our
study population (30.0 kg/m?) was higher (P < 0.005).
One explanation could be that the level of physical activity
is lower in this group because of poorer hip function, but it
seems more likely that the higher BMI is constitutional to
this condition also later in life.

To our knowledge, the EQ-5D has previously not been
used in relation to SCFE. The mean EQ-5D index score
among Danish individuals aged 50-59 years was 0.86
among women and 0.89 among men [36]. The mean score
(0.84) was not poorer in the present study population. Eighty-
nine percent of the patients in our study were employed at
follow-up, which we consider to be satisfactory.

In conclusion, bone-peg epiphysiodesis gave similar good
long-term outcome as screw fixation in chronic slips. Cor-
rective femoral osteotomy did not improve the results in
chronic slips with large slip angles. The outcome in acute
slips was very poor. Because of the good clinical outcome
and low rate of OA in the contralateral hip, we think that
prophylactic fixation of this hip is barely indicated.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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