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Introduction
The primary goal of treatment in Slipped Capital Femoral 

Epiphyses (SCFE) is to prevent further slip by stabilizing the 
epiphysis. Whether this should be obtained by an attempt to 
prematurely close the physis or not is still controversial [1-7]. 

If the ϐixation method causes premature physeal closure, 
it may inϐluence femoral neck growth and remodeling 
potential of the head-neck deformity, and result in lever arm 
dysfunction, leg length discrepancy,  and impingement and 
early osteoarthritis [8-10]. 

By far the most common treatment of SCFE consists of 
“pinning in situ”, which refers to the application of a single 
screw or pin across the physis, without reduction of the slip. 
This provides the best long-term results and decreases the 
high complication rate that is associated with more extensive 
early surgical intervention [7,8,11-20]. 

The most used device is a cannulated compression 
screw, although the compression aspect of the screw is not 
always used. Morrissy describes the technique used with 
one cannulated compression screw [19]. The degree of 
compression over the physis appears difϐicult to assess since 

Abstract 

Background: The primary goal of treatment in slipped capital femoral epiphyses 
(SCFE) is to prevent further slip by stabilizing the physis. This is typically achieved with 
the use of a single cannulated lag screw placed across the proximal femoral physis to 
achieve stability and early physeal closure. If screw fi xation causes premature physeal 
closure, it may impact the remodeling potential of the proximal femoral deformity 
that can occur with SCFE. The infl uence of this phenomenon on long-term outcome in 
SCFE is not clear. The goal of this study was to determine the time to physeal closure 
on the involved and non-involved side after single screw fi xation in unilateral SCFE, 
and to assess factors that may infl uence this time frame to physeal closure.

Methods: Fifty-two patients with idiopathic unilateral SCFE who had complete 
radiographs until skeletal maturity were included. Anteroposterior and lateral 
radiographs of the pelvis and hips were assessed. The position of the screw was noted 
with attention to the location of the compression threads in relation to the physis and 
epiphysis, and whether the screw head was fl ush with the lateral cortex of the femur. 

Results: Nineteen girls and 33 boys with a mean age of 11.7 and 14.3 years, 
respectively, were identifi ed. 

Time to closure on the treated side was 8.0 months SD (9,7) (range 0.4 - 52.1) and 
on the non-involved non-treated side 16.9 months SD (13,5) (range 0.4 - 69.1), which 
showed a signifi cant difference (p = .001). Ninety-fi ve% confi dence interval for the 
difference was 6,0 - 11,8. Screw position, age, gender, degree of slip, or whether the 
triradiate cartilage was open or closed did not infl uence time to closure.

Conclusion: The remaining growth and remodeling potential of the hip after SCFE 
might be inhibited by the premature closure caused by screw fi xation. We speculate 
that a non-compression device that allows further growth should be used in SCFE for 
the ultimate long-term outcome.
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varying numbers of threads of the screw cross the physis and 
sometimes are entirely contained in the epiphysis. As well, 
how ϐlush the screw head is on the lateral cortex of the femur 
would inϐluence the compression achieved. Studies in vitro 
have revealed that using compression over the physis yields 
more than twice as much mechanical compression compared 
to the non-compression ϐixation technique [21]. Kumm, et al. 
describes a dynamic screw ϐixation technique that provides 
no compression at all [22,23]. The smooth hook pin device 
utilized in the Scandinavian countries stabilizes the epiphysis 
and provides no compression [16]. 

Recently introduced telescoping screws allow further 
growth and have the advantage of not protruding laterally in 
the soft tissue of the proximal femur [24,25].

Remodeling of the proximal femur after SCFE can occur in 
the metaphysis as a rounding with resorption and apposition 
of bone [17,26-28]. Physeal remodeling has also been 
described, where some Investigators report remodeling that 
ultimately inϐluences the relationship between the head and 
shaft of the femur [20,29,30]. It is unclear if the consequences 
of premature closure of the physis would alter this remodeling 
potential of the proximal femoral deformity that can occur 
with SCFE, and hence change the outcome of the treatment. 

Furthermore, physeal sparing techniques also have 
implications on prophylactic treatment on the non-slip side 
at the time of presentation, especially in young patients with 
a longer time of continued growth, with an increased risk 
of a contralateral slip and potential signiϐicant leg length 
discrepancy, and provide a secure way of avoiding severe 
complications such as avascular necrosis [31].

Cousins 2016 observed continued growth, although 
altered femoral morphology, on the prophylactically treated 
side using screw ϐixation with screw threads across the physis 
[32]. Kumm 2001, using the physeal sparing technique, noted 
up to 30 mm continued growth on the slip side in mild slips, 
which was almost as much as on the prophylactically treated 
non-slip side [22]. Örtegren reported with the Hansson hook 
pin an increase in femoral neck length, mean 7.1 and 10.0 mm 
on the slip and prophylactic pinned non-slip side, respectively 
[10]. 

Time to closure using screw ϐixation has not, to our 
knowledge, been extensively investigated. 

The goal of this study was to determine the time to 
physeal closure with one compression screw on the slip side 
and compare it to the non-involved and not prophylactically 
treated contralateral side. Furthermore, to study variables 
that may inϐluence time to physeal closure.

Materials and methods
Approval from the Institutional Review Board was 

obtained before initiating this retrospective study. Between 
1990 and 2002, patients with unilateral SCFE who had 

screw ϐixation and complete radiographs were included. 
Patients with atypical SCFE were excluded. Radiographs were 
assessed for physeal closure, and the time from the primary 
surgery until physeal closure was calculated. Closure was 
deϐined as 80% or more obliteration of the physis on both the 
anterior-posterior and lateral view [6]. The date of the ϐirst 
radiograph showing closure was set as the date of closure. 
If the time interval between the radiograph showing closure 
and the previous radiograph exceeded 6 months, patients 
were excluded since the date for closure in these patients 
was uncertain. Data regarding age, gender, degree of slip, 
and whether the triradiate cartilage was open or closed were 
collected. The position of the screw was assessed, and it was 
noted if the threads of the screw were crossing the physis or 
were contained entirely within the epiphysis (Figure 1A and 
B). In addition, the position of the screw head in relation to 
the lateral cortex was assessed. It was noted if the screw head 
was ϐlush with the lateral cortex (≤ 5 mm exposure) or left 
proud (Figure 2A and B). Two orthopedic surgeons who were 
not involved in the care of any of the patients performed the 
radiograph assessments. 

A two-way analysis of variance was utilized to determine 
which variables inϐluenced time to physeal closure. Paired 
samples t-test was used to determine the statistical 
signiϐicance of the time to physeal closure between the SCFE 
side and the non-involved side. 

A B

Figure 1: A and B: The threads of the screw crossing the physis, and (1B) the 
threads of the screw are contained entirely within the epiphysis.

A B

Figure 2: A and B: The screw head is fl ush with the lateral cortex, and (2B) the 
screw head is left proud more than 5 mm.
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Results 

Ninety patients with idiopathic SCFE treated with one 
cannulated screw in-situ ϐixation were identiϐied with complete 
radiographs. Of these, 20 were bilateral, and another 18 went 
on to develop a contralateral slip later. The remaining 52 
patients with unilateral SCFE, followed until skeletal maturity, 
comprised the study population. Nineteen were girls with a 
mean age of 11.7 years (range 10.2 - 14.3) and 33 were boys, 
with a mean age of 14.3 years (range 12.3 - 18.7). The left side 
was involved in 30 cases and the right side in the remaining 
22 cases. The degree of slip according to Southwick was type 
1 in 22, type 2 in 16, and type 3 in 14 patients (Southwick 24). 
Seven cases presented with an unstable SCFE. In 39 cases, the 
threads of the screw were not all completely across the physis, 
and in 13 cases, all the screw threads were contained entirely 
within the epiphysis. In 38 cases, the head of the screw was 
ϐlush with the lateral cortex, and in 14 it was left proud. 

Time to closure on the SCFE side was 8.0 months SD (9,7)  
(range 0.4 - 52.1) and on the non-involved side it was 16.9 
months SD (13,5) (range 0.4 - 69.1). Paired samples t-test was 
performed and showed a statistically signiϐicant difference in 
time to closure between the SCFE side and the non-involved 
side (p = .0001) (Table 1).

A two-way analysis of variance revealed no signiϐicant 
contributor to differences in time to closure regarding 
screw positioning, age, gender, degree of slip, or status of 
the triradiate cartilage. Seven cases had an unstable slip at 
presentation, and our data did not suggest that the physis in 
these patients closed earlier or later than the physis in stable 
slips. 

Discussion
One prevailing theory is that the more remaining 

growth after surgery for SCFE, the greater the possibility of 
remodeling, and chances for a good long-term result regarding 
leg length discrepancy, overgrowth of the greater trochanter, 
and development of early arthritis. Segal and Edgren reported 
growth disturbance of the proximal femur in 64% of patients 
after ϐixation of juvenile SCFE, including greater trochanter 
overgrowth, decreased articulo/acetabular trochanteric 
distance (ATD), coxa vara, and coxa breva [4,33]. Juvenile 
SCFE was deϐined as boys 12.5 years or younger and girls 
10.5 years or younger in chronological age. Furthermore, an 

80% incidence of bilateral involvement was noted, and they 
recommended a smooth pin construct to allow for further 
growth, rather than premature closure [4]. 

Kumm, et al. describe the use of a dynamic screw ϐixation, 
where the screw threads are contained in the epiphysis, and 
the screw head is left proud with 15 to 20 mm lateral to the 
lateral cortex of the femur [23]. In this way, it was postulated 
that the physis does not close prematurely, and there is less 
leg length discrepancy and more time for remodeling. Up to 
30 mm continued growth is reported from primary surgery, 
in mild slips, and in some cases, a second procedure to change 
to a longer screw is indicated [22,23]. The average time 
to physeal closure was 3.0 years for boys and 3.2 years for 
girls. Hansson et al. use a smooth pin with a hook device that 
leaves room for further growth [16]. Hansson reports femoral 
neck length growth to be as much as 15 mm after pinning, 
which is almost as much growth as on the prophylactically 
pinned non-symptomatic side. Both groups of investigators 
report that time to closure is similar on both the SCFE side 
and the prophylactically stabilized side utilizing dynamic 
techniques [16]. This implies that the ϐixation technique and 
device, rather than the disease itself, inϐluence time to closure. 
Physeal remodeling after SCFE has been described by several 
authors who found physeal remodeling mainly in moderate 
and severe slips [20,29,30]. They therefore suggest pinning 
in situ and then waiting at least two years before considering 
any realignment procedures of the proximal femur. 

Segal, et al. using radiography and computerized 
tomographic scanning, noted very little remodeling in thirty-
eight patients treated with threaded pins [4]. They conclude 
that although some metaphyseal remodeling occurs, very 
small changes in the relationship between the femoral 
head and femoral shaft after pinning in situ for SCFE can be 
expected. Stanton et al concluded that screw ϐixation might 
cause early closure in SCFE [5]. The average time to physeal 
closure, in their study, was 12 months on the surgically treated 
side and 22 months on the non-involved, asymptomatic side. 
They mainly used fully threaded 3 mm pins as compared to 
one 7.3 mm compression screw used in our series [6]. In 1992, 
Ward, et al. reported that the position of a single screw and 
whether the threads of the screw crossed the physis or not 
inϐluenced the time to closure. The average time to closure 
was 13 months. There was a signiϐicantly shorter time to 
closure when the screw was placed centrally, rather than in 
an eccentric position [7]. Jones, et al. describe remodeling 
and favor pinning in situ and found that those with an open 
triradiate cartilage remodeled more than those with a closed 
triradiate cartilage [17]. They anticipated good results with 
the smooth hook pin described by Hansson 1982.

We found a signiϐicant difference in time to closure 
between the diseased, surgically stabilized side and the non-
involved, non-treated side. Whether the difference depends 
exclusively on the screw ϐixation or not is still unclear. Our 

Table 1: Mean values and standard deviations in months until physeal closure after 
unilateral screw ϐixation of Slipped Capital Femoral Epiphysis. Data for girls, boys, 
and all children are shown for both the slipped and the non-involved, untreated side. 
Wilcoxon, non-parametric, signed rank test.

Time to physeal closure (months) Signi icance
mean and (standard deviations) p - value
Slip side Non-involved side

Girls, n = 19  9.0 (13.6) 16.5 (14.6) <0.001
Boys, n = 33 7.5 (6.6) 17.2 (13.0) <0.001

All, n = 52 8.0 (9.7) 16.9 (13.5) <0.001
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results did not show any differences in time to closure of the 
physis for variables such as different ways of positioning the 
screw, the degree of slip, age, or gender. 

One of the limitations of this retrospective study is the 
relatively small number of participants, which limits the 
wider applicability of the results. Due to the limited imaging 
and follow-up, we could not assess any possible remodeling 
or continued growth. The assessment of the screw placement 
was limited to the positioning of the threads and the head of 
the screw. Poor consistency in the radiographs and limited 
imaging made further analysis not possible. 

Conclusion 

We found an average difference of 9 months in time to 
physeal closure between the slipped capital femoral epiphysis 
side and the non-involved side in unilateral SCFE. Neither the 
position of the screw nor the presence of a stable or unstable 
slip inϐluenced time to physeal closure. It has previously been 
shown that continued growth occurs after pinning, and it is 
reasonable to beli eve that premature closure inϐluences any 
remaining remodeling potential. We speculate that a non-
compression device that allows further growth should be 
used in SCFE for the ultimate long-term outcome.
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