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Abstract: Background: Slipped capital femoral epiphysis is due to proximal femur physis failure in
adolescent patients. Early iatrogenic closure of proximal growth cartilage in children with significant
residual growth potential causes complications such as coxa breva, coxa vara, and lower limb
length inequalities. The Free-Gliding SCFE Screw System is a self-extending cannulated screw used
in Slipped Capital Femoral Epiphysis (SCFE) fixation and femoral neck fractures. Materials and
Method: We conducted a retrospective study on 16 patients. All patients under 11 years old were
treated by telescopic cannulated screws fixation. The youngest patient was 7 years old. Results: Out
of the 22 operated hips, 2 screws have failed, thus resulting in a lack of telescoping of the screw. We
discovered an average lengthening of approximately 10 mm at 24 months postoperative check-up in
20 hips in which lengthening took place. According to the Notzli method, none of the patients had
an alpha angle value greater than 48 degrees. Conclusion: Fixation with telescopic screw for SCFE
in patients less than 11 years old, with mild to moderate slippage, allows the continuous growth
and remodeling of the proximal femur, thus avoiding deformities such as coxa breva, coxa vara, FAI,
AVN, limb length discrepancies and also allows good range of motion.

Keywords: slipped capital femoral epiphysis; SCFE; Free-Gliding Screw System; children

1. Introduction

Slipped capital femoral epiphysis is due to proximal femur physis failure in adolescent
patients generating the displacement of the femoral head on the metaphysis [1]. More
recent research shows that the proximal femoral metaphysis slides anterior to the epiphysis,
at growth cartilage level, acutely or progressively, causing a varus deformity [2]. Because
the symptoms are not specific, such as knee pain and limping, there is approximately an
8-week delay period in diagnosis [1].

An orthopedic physician should have a high suspicion for this disease. The cause
for the slip is unknown but has a high incidence in children that are obese or have renal
disease, hypothyroidism, and growth hormone deficiency. Advance retroversion of the
femoral head may be involved in SCFE [2].

According to the Loder classification, SCFE may be included into two categories: un-
stable and stable [3]. Unstable forms are those in which the patient had a total loss of
function of the affected hip, without being able to walk. Ambulatory patients, with or
without walking support, were included in the group of stable forms.

Depending on the time of symptoms onset, SCFE is considered acute if the symptoms
start suddenly and last less than 3 weeks anterior to referral, chronic if symptoms persist for
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at least 3 weeks, or chronic-acute if the patient has a history of painful gait with insidious
onset, but with a sudden worsening of symptoms [4,5].

Treatment involves stabilizing the epiphysis and preventing further slipping, as well
as complications such as chondrolysis, femoral impingement, and avascular necrosis of the
femoral head [2]. The treatment of SCFE can be divided depending on the possibility of
walking on the affected limb [3]. For stable SCFE, closed reduction is not recommended.
In situ fixation, osteotomy, and femoral-acetabular impingement resection are treatment
options [6].

For chronic severe stable cases of SCFE (over 50 degrees Southwick angle), the
modified-Dunn treatment is recommended [7]. When this approach is used, care is advised
because recent studies have documented a high risk of sequelae, including postoperative
femoral head avascular necrosis (AVN) and hip instability. Treatment for unstable SCFE is
challenging, and the rate of complications is high. The majority of unstable SCFE cases had
previously been treated with a closed technique, making postoperative AVN difficult to
anticipate. However, in recent years, the therapy of unstable SCFE has evolved, and open
reduction is recommended monitoring the physeal hemodynamics [6,8].

Early iatrogenic closure of proximal growth cartilage in children with significant
residual growth potential causes complications such as coxa breva, coxa vara, and lower
limb length discrepancies [9]. The epiphysis is frequently fixed with a single screw, and this
could lead to premature closure of the growth cartilage. Therefore, the telescopic screws
are a better choice for young patients [6].

Other therapeutic approaches were documented by Ogden and Southwick, who
used an extra-articular bone graft to stimulate closure of the proximal femoral growth
cartilage [10]. Segal was the one who advised using a pin or K-wire to prevent injury to the
femoral physis [11].

There is a tendency of surgeons to use a dynamic system that allows the remodeling
and continuous growth of the proximal femur instead of the rigid system used in the past.
Johansson, Nyström, and Knowles pines are mentioned only as of historical importance.
The devices currently used for in situ fixing are Kirschner wires, Hansson pins, partially or
fully threaded cannulated screws and telescopic screws [12,13].

The telescopic cannulated screw system was developed by a medical equipment man-
ufacturer. It achieves the stabilization of the femoral cervico-cephalic complex by threading
both segments. The Free-Gliding SCFE Screw System is a self-extending cannulated screw
used in Slipped Capital Femoral Epiphysis (SCFE) fixation and femoral neck fractures. The
design of the screw includes a male component (which is attached to the lateral cortex),
a female component (which is attached at the proximal epiphysis), and a Cap Figure 1.
Anchorage of the components is achieved through threaded ends. After minimal dissection,
a guide wire is inserted in the center of the proximal femoral epiphysis under radiological
control on both orthogonal views, without exiting the femoral head (at least 3 mm remain
to the subchondral bone). A cannulated drill is used to prepare the screw path, without
passing beyond the growth cartilage. Using the female driver, the female component is
inserted into the epiphysis with all its threads. The male component and the cap are then
placed. The stable fixation and rotational stability are created at the fracture (slip) site
preventing compression forces thus avoiding premature growth arrest. The end cap does
not allow bone overgrowth nor disturbance of the overlying soft tissues and facilitates the
extraction of the screw. To ensure that the screw will grow with the femoral neck, the man-
ufacturer’s instructions recommend the complete passage of the threaded female segment
in the growth cartilage on both radiological images (anteroposterior and lateral) [14].
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CT scans to confirm the diagnosis. Southwick method was used to establish the degree of 
slippage [16]. Patients were included in three groups: slight slip below 30 degrees, mod-
erate between 30 and 50 degrees, and severe over 50 degrees [16]. 

In all patients, fixation was performed using a steel telescopic cannulated screw with 
a diameter of 6.5 mm with variable lengths that were established intraoperatively. Gentle 
orthopedic reduction of SCFE was performed, under general anesthesia, prior to fixation 
in acute cases with the patient placed on the orthopedic table. After progressive traction 
of the limb, abduction and internal rotation of the affected hip was done. In chronic cases, 
the “in situ” fixation with a screw was performed without attempting orthopedic reduction. 

After surgery, patients did not bear weight on the operated lower limb for 10 days, 
then resumed progressive gait with support for another 4 weeks. A radiologic evaluation 
was performed at 24 h, 14 days, 6 weeks, 12 weeks post-op, and then at 6-month intervals 
until 6 years and a half of follow-up. The minimum follow-up was 20 months with a mean 
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The risk of femoral-acetabular impingement was predicted by measuring the alpha 
angle according to Notzli’s method [17,18]. 

At the last follow-up, every patient’s skeletal age was evaluated based on their wrist-
hand radiograph. 
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The study included 16 patients aged 7 to 11 years old, with a mean age of 9 years and 

6 months at the time of surgery. BMI was between 24 and 29 with an average of 26.22. The 

Figure 1. The Free-Gliding SCFE Screw System.

2. Methods

We conducted a retrospective study on 16 patients who were 11 years old and under
that were admitted to our department between January 2015 and November 2020. They
had been diagnosed with mild and moderate slipped capital femoral epiphysis and were
treated by telescopic cannulated screws fixation. The youngest patient was 7 years old.

The initial evaluation of the patients involved obtaining demographic data, trauma his-
tory, medical records, as well as establishing the moment of symptom onset. No endocrine
pathology or other systemic disease was detected in any patient. The clinical examination
involved inspection, palpation, assessment of hip joint mobility, and their ability to walk.
The laboratory investigations used were blood tests, including inflammatory markers.

All patients were initially evaluated using radiographs of the hip in orthogonal projec-
tions (anteroposterior and frog leg view). At follow-ups, the patients were re-evaluated
clinically and radiologically.

The epiphyseal slip relative to the proximal femoral metaphysis was established using
the Klein line on the anteroposterior X-ray in all patients [15]. Seven patients needed
CT scans to confirm the diagnosis. Southwick method was used to establish the degree
of slippage [16]. Patients were included in three groups: slight slip below 30 degrees,
moderate between 30 and 50 degrees, and severe over 50 degrees [16].

In all patients, fixation was performed using a steel telescopic cannulated screw with
a diameter of 6.5 mm with variable lengths that were established intraoperatively. Gentle
orthopedic reduction of SCFE was performed, under general anesthesia, prior to fixation in
acute cases with the patient placed on the orthopedic table. After progressive traction of
the limb, abduction and internal rotation of the affected hip was done. In chronic cases, the
“in situ” fixation with a screw was performed without attempting orthopedic reduction.

After surgery, patients did not bear weight on the operated lower limb for 10 days,
then resumed progressive gait with support for another 4 weeks. A radiologic evaluation
was performed at 24 h, 14 days, 6 weeks, 12 weeks post-op, and then at 6-month intervals
until 6 years and a half of follow-up. The minimum follow-up was 20 months with a mean
of 48 months.

The risk of femoral-acetabular impingement was predicted by measuring the alpha
angle according to Notzli’s method [17,18].

At the last follow-up, every patient’s skeletal age was evaluated based on their wrist-
hand radiograph.

3. Results

The study included 16 patients aged 7 to 11 years old, with a mean age of 9 years and
6 months at the time of surgery. BMI was between 24 and 29 with an average of 26.22. The
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group included 6 female patients and 10 male patients. Out of the 22 hips, 4 were chronic
and 18 hips acute.

The results of the study are summarized in Tables 1 and 2.
We treated a total of 22 hips, 6 children were operated on bilaterally and 10 unilaterally

(6 on the right side and 4 on the left side). The Southwick angle was between 15 and 38,
with an average of 20 degrees. The degree of displacement was calculated to be moderate
for two patients and mild for 14. An average reduction of 5 degrees was obtained on the
acute cases.

Free gliding screws with 6.5 mm diameter and length ranging from 50 to 100 mm,
with an average length of 76 mm, were used in all patients. An average of four threads
was passed to the epiphysis above the growth cartilage. The minimum number of threads
was three.

Out of the 22 operated hips, 2 screws have failed, thus resulting in a lack of telescoping
of the screw. We had an average lengthening of approximately 10 mm at 24 months
follow-up in 20 hips in which lengthening took place. At the last follow-up, the maximum
lengthening was 22 mm, with a mean of 14.6 mm.

At 24 months post-op, the average difference in femoral neck length of the operated hip
and the non-operated hips was approximately 3.06 mm. When calculating this difference in
the length of the femoral neck, we did not consider the cases of SCFE operated bilaterally.
The alpha angle measured according to the Notzli method averaged about 42 degrees.
None of the patients had an alpha angle value greater than 48 degrees.

In two cases, at 16 months postoperatively we observed screw failure (entire screw
slipped) Figure 2, most likely due to accidental crossings with the drill through the growth
cartilage, and of an insufficient number of threads passed through the physis (three). No
patient having at least four threads passed over the physis presented with slippage or no
telescoping of the screw.

Children 2022, 9, x FOR PEER REVIEW 4 of 10 
 

 

group included 6 female patients and 10 male patients. Out of the 22 hips, 4 were chronic 
and 18 hips acute. 

The results of the study are summarized in Tables 1 and 2. 
We treated a total of 22 hips, 6 children were operated on bilaterally and 10 unilater-

ally (6 on the right side and 4 on the left side). The Southwick angle was between 15 and 
38, with an average of 20 degrees. The degree of displacement was calculated to be mod-
erate for two patients and mild for 14. An average reduction of 5 degrees was obtained on 
the acute cases. 

Free gliding screws with 6.5 mm diameter and length ranging from 50 to 100 mm, 
with an average length of 76 mm, were used in all patients. An average of four threads 
was passed to the epiphysis above the growth cartilage. The minimum number of threads 
was three.  

Out of the 22 operated hips, 2 screws have failed, thus resulting in a lack of telescop-
ing of the screw. We had an average lengthening of approximately 10 mm at 24 months 
follow-up in 20 hips in which lengthening took place. At the last follow-up, the maximum 
lengthening was 22 mm, with a mean of 14.6 mm. 

At 24 months post-op, the average difference in femoral neck length of the operated 
hip and the non-operated hips was approximately 3.06 mm. When calculating this differ-
ence in the length of the femoral neck, we did not consider the cases of SCFE operated 
bilaterally. The alpha angle measured according to the Notzli method averaged about 42 
degrees. None of the patients had an alpha angle value greater than 48 degrees. 

In two cases, at 16 months postoperatively we observed screw failure (entire screw 
slipped) Figure 2, most likely due to accidental crossings with the drill through the growth 
cartilage, and of an insufficient number of threads passed through the physis(three). No 
patient having at least four threads passed over the physis presented with slippage or no 
telescoping of the screw. 

 
Figure 2. Male patient, 9 years old, slipped screw at 16 months follow-up. 

In one case, no lengthening of the screw was noticed 12 months after surgery, but 
with further follow-ups, the screw extended 15 mm after 3 years Figure 3. The follow-up 
should be extended to more years depending on the age and growth potential of the pa-
tient. 

Figure 2. Male patient, 9 years old, slipped screw at 16 months follow-up.

In one case, no lengthening of the screw was noticed 12 months after surgery, but with
further follow-ups, the screw extended 15 mm after 3 years Figure 3. The follow-up should
be extended to more years depending on the age and growth potential of the patient.
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Table 1. Summary of Demographic Data and Results; M-male; F-female; L-left; R-right; Ac-acute; Ch-chronic; F-flexion of the hip; IR-internal rotation; ER-external
rotation; ADD-adduction; ABD-abduction.

Case No Gender Age
(Years) Side Type BMI Pre-Op BMI Follow-Up Displacement

Type
Skeletally

Mature
Follow-Up
(Months) ROM Follow-Up

1 F 11 L Ch 28 26 moderate No 20 F:100; IR:30; ER:40;
ADD:40; ABD:35

2 M 11 R Ac 29 27 mild No 23 F:105; IR:40; ER:50;
ADD:50; ABD:40

3 F 9 L Ac 27 27 mild Yes 76 F:110; IR:40; ER:45;
ADD:50; ABD:45

10 R Ac 27 27 mild Yes 64 F: 105; IR:40; ER:45;
ADD:45; ABD:45

4 F 8 R Ac 26 23 mild No 56 F:110; IR:45; ER:50;
ADD:55; ABD:45

9 L Ac 27 23 mild No 49 F:110; IR:45; ER:50;
ADD:55; ABD:45

5 M 10 L Ac 28 26 mild No 40 F:105; IR:40; ER:45;
ADD:45; ABD:40

10 R Ac 28 26 mild No 40 F:105; IR:40; ER:45;
ADD:45; ABD:40

6 F 10 R Ch 27 25 mild Yes 79 F:100; IR:40; ER:40;
ADD:45; ABD:40

7 M 11 R Ac 26 27 mild Yes 73 F:105; IR:40; ER:45;
ADD:45; ABD:40

11 L Ac 26 27 mild Yes 73 F:110; IR:40; ER:45;
ADD:50; ABD:45

8 M 9 L Ch 26 26 moderate No 31 F:95; IR:35; ER:45;
ADD:40; ABD:35

9 M 10 L Ac 27 24 mild No 30 F:105; IR:40; ER:45;
ADD:45; ABD:40

10 R Ac 27 24 mild No 30 F:105; IR:40; ER:45;
ADD:40; ABD:40

10 M 7 R Ac 25 24 mild No 57 F:110; IR:45; ER:50;
ADD:55; ABD:45

11 M 10 R Ch 26 26 mild No 24 F:100; IR:30; ER:40;
ADD:40; ABD:35

12 M 11 R Ac 25 27 mild Yes 60 F:115; IR:45; ER:50;
ADD:55; ABD:45
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Table 1. Cont.

Case No Gender Age
(Years) Side Type BMI Pre-Op BMI Follow-Up Displacement

Type
Skeletally

Mature
Follow-Up
(Months) ROM Follow-Up

13 F 7 R Ac 24 23 mild No 43 F:115; IR:45; ER:45;
ADD:45; ABD:40

7 L Ac 24 23 mild No 43 F:110; IR:40; ER:45;
ADD:45; ABD:40

14 M 9 L Ac 25 26 mild No 51 F:110; IR:45; ER:50;
ADD:55; ABD:45

15 F 9 L Ac 24 25 mild Yes 81 F:110; IR:40; ER:45;
ADD:50; ABD:45

16 M 10 R Ac 25 24 mild No 25 F:105; IR:40; ER:50;
ADD:50; ABD:40
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Table 2. Result and Follow-up Data.

Case No
Southwick

Angle
Pre-Op

Southwick
Angle

Post-Op

Southwick
Angle

Follow-Up

Screw
Length
(mm)

Thread
(No)

Lenghtening
(mm) Inter-

mediary

Lenghtening
(mm)

Follow-Up

Diff Fem
Neck

(mm) Inter-
mediary

Diff Fem
Neck (mm)
Follow-Up

A V N Telescoped Failure of
the Screw

1 38 38 38 80 3 0 0 10 11 No No Yes
2 20 14 14 100 5 9 10 1 1 No Yes No
3 17 12 10 80 5 12 17 0 0 No Yes No

19 13 10 84 5 11 15 0 0 No Yes No
4 28 22 20 98 4 14 17 1 0 No Yes No

26 18 16 100 4 12 14 0 0 No Yes No
5 15 10 10 78 4 12 16 3 0 No Yes No

15 10 10 76 5 13 16 0 0 No Yes No
6 18 18 14 72 5 12 21 1 1 No Yes No
7 15 10 8 80 5 9 20 3 0 No Yes No

20 14 10 82 4 12 18 0 0 No Yes No
8 32 32 32 68 4 15 16 0 0 No Yes No
9 26 20 20 50 5 12 14 2 2 No Yes No

20 16 16 72 5 14 16 0 0 No Yes No
10 16 10 10 74 3 15 20 9 5 No Yes No
11 17 17 17 80 4 12 14 0 0 No Yes No
12 18 14 16 70 5 0 0 10 15 No No Yes
13 16 12 10 68 3 4 8 7 0 No Yes No

15 12 10 70 4 14 16 0 0 No Yes No
14 20 14 12 72 5 12 18 2 0 No Yes No
15 16 10 10 68 4 14 22 0 0 No Yes No
16 18 14 14 70 5 14 14 0 0 No Yes No
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Figure 3. Male patient, 11 years old at time of surgery, screw telescoped at 36 months follow-up; no
length discrepancies noted.

Out of the three patients in which only three threads were passed over the growth
cartilage, one had a lengthening of 4 mm; the other two did not telescope.

All cases in our clinic were operated by five doctors with different training and experi-
ence.

At the last follow-up all patients were reevaluated clinically and radiographically.
We noted their new BMI, Southwick angle, ROM (range of motion), telescoping length,
and length difference of the femoral neck. Some of the patients were last seen 3 years
prior. No signs of avascular necrosis (AVN) were observed. Furthermore, five of the
patients achieved skeletal maturity with no further slippage, impingement, limb length
discrepancies, or AVN.

4. Discussions

The globally accepted therapeutic surgical choice is proximal epiphysiodesis with the
help of a threaded screw inserted percutaneously into the proximal femoral epiphysis [19].

According to Kumm et al., dynamic in situ fixation with a telescopic screw ensures the
long-term stability of the head on the femoral neck, thus avoiding the premature closure of
the proximal physis and allowing the normal growth of the hip [4]. Slipped capital femoral
epiphysis requires surgical management. The surgical technique is chosen according to
the severity and type of slippage. Hackenbroch et al. stated that the telescopic cannulated
screw is used in cases of mild slippage of the epiphysis (<30 degrees) [20], on youngsters
aged 8 to 13, with the best outcomes in individuals as young as 10 years of age [6]. He also
used this technique in case of prophylactic fixation of the contralateral femoral head, as
well as in case of a moderate slip of the epiphysis, after the closed reduction only if the
residual slip does not exceed 30 degrees [20].

The main negative consequence of epiphysiodesis is proximal femoral growth arrest
secondary to physis damage by drilling and threaded screw insertion [14].

The shortening of the femoral neck reduces the strength of the abductor muscles of the
thigh, thus generating functional impairment of the lower limb in abduction and flexion.
Furthermore, the change in hip mechanics generates a phenomenon of femoral-acetabular
impingement that can cause early osteoarthritis of the hip in adulthood [21].

Örtegren et al. analyzes the growth potential in 54 pediatric patients diagnosed with
SCFE and finds that this suffering of the proximal femur directly causes growth arrest
resulting in a length difference of 3 mm between the affected and the healthy side (7 mm
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vs. 10 mm) [22]. Therefore, we can expect slow progressive growth of the affected femur
compared to the contralateral side in case of the telescopic screw usage.

The manufacturer recommends using a drill with an appropriate size to the screw
diameter to prepare the path for the mother component and advance it strictly up to the
growth cartilage, not beyond it. This step allows the screw to be attached to the epiphysis
through the mother component and telescope, as well as to limit the additional suffering
of the growth cartilage [14]. It also mentions that all the threads of the female component
must pass the physis. We observed that a minimum of four threads ensure telescoping of
the screw.

Femoral-acetabular impingement is a frequent consequence of many SCFE regardless
of the degree of slippage [23].

Morash et al. discovered a greater remodeling potential of femoral neck cam deformity
in cases of SCFE treated with free gliding screws compared to simple cannulated screws [24].
They had 32 hips in 16 patients treated with free gliding screws, and 102 hips in 55 patients
treated with standard screws. The alpha angle remodeled 12.9 degrees for the free gliding
screw compared to 4.3 degrees for the standard screw [24]. They also stated that telescopic
screws lengthened more in prophylactic operated hips than in SCFE hips. Before this
paper, another study published by Örtegren et al. discovered that the use of a system that
allows the continuous growth of the femoral neck can reduce the risk of femoral-acetabular
impingement [25].

It can be considered that the risk of SCFE complication decreases after bone maturation.
Skeletal age can be evaluated based on a wrist-hand antero-posterior radiograph [26].
According to Cole et al., the mean age of skeletal maturity in boys is 16.5 years and
15 years in girls [27]. Five out of sixteen patients presented bone maturity at the last
radiologic follow-up and no radiologic changes suggesting impingement or AVN. Krahn
et al. discovered 36 cases of AVN out of 264 patients developed after SCFE within 18 months
from the slippage [28]. In our series, after a minimum of 20 months of follow-up we did
not identify any cases of AVN.

The advantage of the telescopic screw used in skeletally immature patients, especially
in prophylactically treated hips, is the avoidance of trochanteric overgrowth, coxa breva,
and femoral head asphericity to prevent iatrogenic deformity determined by threaded
cannulated screws [17,29]. Hansen also reported no case of coxa breva in prophylactic
hips treated with dynamic systems such as free gliding screws compared with traditional
cannulated screws [30].

Kumm et al. studied 29 hips with slipped capital femoral epiphysis with mild slip
(under 30 degrees) treated by dynamic screw fixation. He did not report any case of
proximal femoral growth disturbance in his study [20].

The average length difference between the operated hip and the contralateral one was
3.06 mm, a functional insignificant value in terms of a possible length discrepancy of the
lower limbs caused by iatrogenic epiphysiodesis or lack of screw telescoping. Thus, the use
of the telescopic screw allowed the physiological growth of the operated hip compared to
the contralateral hip.

Several authors admit in their studies that a value of over 50 degrees of the alpha
angle predicts the appearance of cam-type femoral-acetabular impingement [17,31,32]. In
our experience, we found a good remodeling of the femoral neck, for all operated patients
with free gliding screws with a measured alpha angle below 50 degrees.

Another retrospective study was performed in our clinic, and it included 70 patients
and 81 hips treated between 2010 and 2015 for SCFE by in situ fixation with a cannulated
screw. It was observed that even in mild and moderate cases there is a high incidence of
FAI [33].

We had two cases of moderate slips with Southwick angles of 32 and 38 degrees; the
outcome was good even though there was a screw failing in one of the cases. Telescopic
screws may be used for in situ fixation for chronic moderate SCFE or after reduction for



Children 2022, 9, 469 10 of 11

acute and moderate SCFE. There is need for further study with more moderate cases of
SCFE to better understand the evolution of these cases in time.

There are a couple of limitations in the current paper. First, there was a modest number
of patients included in the study. Second, the follow-up period was short for some of the
subjects compared with others.

We think that this type of treatment should be considered for all SCFE patients under 11
years of age. Further studies and longer follow-up periods are needed to better understand
the changes in the proximal femur anatomy in patients treated with telescopic screws.
We consider that this study is important because there are not many papers that evaluate
patients treated with free gliding SCFE screws.

5. Conclusions

Fixation with telescopic screw for SCFE in patients less than 11 years old, with mild
to moderate slippage, allows the continuous growth and remodeling of the proximal
femur, thus avoiding deformities such as coxa breva, coxa vara, FAI, AVN, and limb length
discrepancies and also allows good range of motion.

The telescopic screw technique is relatively simple but has a longer learning curve than
the threaded cannulated screws. We encountered two cases of screw failure most probably
due to accidentally passing with the drill beyond the proximal femoral physis which led to
slippage of the screw. Thus, usage of the telescopic screw needs a good surgical technique.
A minimum of four threads of the female component should be passed over the femoral
physis. Further studies are needed on this subject.

Because of the scarce number of articles on this subject, the current paper tries to
bring forward our experience with this type of fixation. It would be useful to conduct new
studies in the future, most importantly, comparative papers about SCFE treatment with
free gliding screws versus partially threaded cannulated screws to improve the outcome of
young patients with significant growth potential left.

Author Contributions: A.U.: Data curation, research, writing original draft; A.I.: Data curation,
writing original draft, research; D.D.: Data curation, research, writing original draft; O.H.: Review and
editing; C.N.: Review and editing; C.Z.: Conceptualization, project administration and supervision;
M.C.: Conceptualization, project administration, review and editing. All authors have read and
agreed to the published version of the manuscript.

Funding: The study was not funded by any party.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the or Ethics Committee of the Emergency Hospital for Children Grigore
Alexandrescu-Bucharest (protocol code 3784/4 October 2021).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Data available on request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Kocher, M.S.; Bishop, J.A.; Weed, B.; Hresko, M.T.; Millis, M.B.; Kim, Y.J.; Kasser, J.R. Delay in Diagnosis of Slipped Capital

Femoral Epiphysis. Pediatrics 2004, 113, e322–e325. [CrossRef]
2. Castillo, C.; Mendez, M. Slipped Capital Femoral Epiphysis: A Review for Pediatricians. Pediatr. Ann. 2018, 47, e377–e380.

[CrossRef]
3. Loder, R.T.; Richards, B.S.; Shapiro, P.S.; Reznick, L.R.; Aronson, D.D. Acute Slipped Capital Femoral Epiphysis: The Importance

of Physeal Stability. J. Bone Jt. Surg. Am. 1993, 75, 1134–1140. [CrossRef]
4. Kumm, D.A.; Schmidt, J.; Eisenburger, S.H.; Rütt, J.; Hackenbroch, M.H. Prophylactic Dynamic Screw Fixation of the Asymp-

tomatic Hip in Slipped Capital Femoral Epiphysis. J. Pediatr. Orthop. 1996, 16, 249–253. [CrossRef] [PubMed]
5. Ziebarth, K.; Domayer, S.; Slongo, T.; Kim, Y.-J.; Ganz, R. Clinical Stability of Slipped Capital Femoral Epiphysis Does Not

Correlate with Intraoperative Stability. Clin. Orthop. 2012, 470, 2274–2279. [CrossRef]
6. Otani, T.; Kawaguchi, Y.; Marumo, K. Diagnosis and Treatment of Slipped Capital Femoral Epiphysis: Recent Trends to Note. J.

Orthop. Sci. 2018, 23, 220–228. [CrossRef]

http://doi.org/10.1542/peds.113.4.e322
http://doi.org/10.3928/19382359-20180730-01
http://doi.org/10.2106/00004623-199308000-00002
http://doi.org/10.1097/01241398-199603000-00023
http://www.ncbi.nlm.nih.gov/pubmed/8742295
http://doi.org/10.1007/s11999-012-2339-y
http://doi.org/10.1016/j.jos.2017.12.009


Children 2022, 9, 469 11 of 11

7. Davis, R.L.; Samora, W.P.; Persinger, F.; Klingele, K.E. Treatment of Unstable Versus Stable Slipped Capital Femoral Epiphysis
Using the Modified Dunn Procedure. J. Pediatr. Orthop. 2019, 39, 411–415. [CrossRef] [PubMed]

8. Otani, T.; Futami, T.; Kita, A.; Kitano, T.; Saisu, T.; Satsuma, S.; Kawaguchi, Y. Treatment for Unstable Slipped Capital Femoral
Epiphysis: Current Status and Future Challenge in Japan. J. Orthop. Sci. 2016, 21, 847–851. [CrossRef] [PubMed]

9. Chen, C.-E.; Ko, J.-Y.; Wang, C.-J. Premature Closure of the Physeal Plate after Treatment of a Slipped Capital Femoral Epiphysis.
Chang. Gung Med. J. 2002, 25, 8.

10. Ogden, J.A.; Southwick, W.O. Endocrine Dysfunction and Slipped Capital Femoral Epiphysis. Yale J. Biol. Med. 1977, 50, 1–16.
11. Segal, L.S.; Davidson, R.S.; Robertson, W.W.; Drummond, D.S. Growth Disturbances of the Proximal Femur after Pinning of

Juvenile Slipped Capital Femoral Epiphysis. J. Pediatr. Orthop. 1991, 11, 631–637. [CrossRef]
12. Lederer, C.; Hosalkar, H.S.; Tiderius, C.J.; Westhoff, B.; Bittersohl, B.; Krauspe, R. Fixationstechniken Bei Der Epiphyseolysis

Capitis Femoris: Prinzipien, Operative Techniken Und Komplikationen. Orthopade 2019, 48, 659–667. [CrossRef]
13. Parsch, K.; Weller, S.; Parsch, D. Open Reduction and Smooth Kirschner Wire Fixation for Unstable Slipped Capital Femoral

Epiphysis. J. Pediatr. Orthop. 2009, 29, 1–8. [CrossRef]
14. Surgical Technique-Pega Medical. Available online: https://www.pegamedical.com/medias/iw/FG-ST-EN-RevF_1.pdf (ac-

cessed on 2 February 2022).
15. Green, D.W.; Mogekwu, N.; Scher, D.M.; Handler, S.; Chalmers, P.; Widmann, R.F. A Modification of Klein’s Line to Improve

Sensitivity of the Anterior-Posterior Radiograph in Slipped Capital Femoral Epiphysis. J. Pediatr. Orthop. 2009, 29, 449–453.
[CrossRef] [PubMed]

16. Southwick, W.O. Osteotomy through the Lesser Trochanter for Slipped Capital Femoral Epiphysis. J. Bone Jt. Surg. Am. 1967, 49,
807–835. [CrossRef]

17. Akiyama, M.; Nakashima, Y.; Kitano, T.; Nakamura, T.; Takamura, K.; Kohno, Y.; Yamamoto, T.; Motomura, G.; Ohishi, M.; Hamai,
S.; et al. Remodelling of Femoral Head–Neck Junction in Slipped Capital Femoral Epiphysis: A Multicentre Study. Int. Orthop.
2013, 37, 2331–2336. [CrossRef]

18. Nötzli, H.P.; Wyss, T.F.; Stoecklin, C.H.; Schmid, M.R.; Treiber, K.; Hodler, J. The Contour of the Femoral Head-Neck Junction as a
Predictor for the Risk of Anterior Impingement. J. Bone Jt. Surg. Br. 2002, 84, 556–560. [CrossRef]

19. Uglow, M.G.; Clarke, N.M.P. The Management of Slipped Capital Femoral Epiphysis. J. Bone Jt. Surg. Br. 2004, 86, 631–635.
[CrossRef] [PubMed]

20. Kumm, D.A.; Lee, S.H.; Hackenbroch, M.H.; Rütt, J. Slipped Capital Femoral Epiphysis: A Prospective Study of Dynamic Screw
Fixation. Clin. Orthop. 2001, 384, 198–207. [CrossRef]

21. Thomas, G.E.; Palmer, A.J.; Andrade, A.J.; Pollard, T.C.; Fary, C.; Singh, P.J.; O’Donnell, J.; Glyn-Jones, S. Diagnosis and
Management of Femoroacetabular Impingement. Br. J. Gen. Pract. 2013, 63, e513–e515. [CrossRef]

22. Örtegren, J.; Björklund-Sand, L.; Engbom, M.; Siversson, C.; Tiderius, C.J. Unthreaded Fixation of Slipped Capital Femoral
Epiphysis Leads to Continued Growth of the Femoral Neck. J. Pediatr. Orthop. 2016, 36, 494–498. [CrossRef]

23. Samelis, P.V.; Papagrigorakis, E.; Konstantinou, A.-L.; Lalos, H.; Koulouvaris, P. Factors Affecting Outcomes of Slipped Capital
Femoral Epiphysis. Cureus 2020, 12, e6883. [CrossRef]

24. Morash, K.; Orlik, B.; El-Hawary, R.; Gauthier, L.; Logan, K. Femoral Neck Growth and Remodeling with Free-Gliding Screw
Fixation of Slipped Capital Femoral Epiphysis. J. Pediatr. Orthop. 2021, 41, e309–e315. [CrossRef] [PubMed]

25. Örtegren, J.; Björklund-Sand, L.; Engbom, M.; Tiderius, C.J. Continued Growth of the Femoral Neck Leads to Improved
Remodeling after In Situ Fixation of Slipped Capital Femoral Epiphysis. J. Pediatr. Orthop. 2018, 38, 170–175. [CrossRef]

26. Nahhas, R.W.; Sherwood, R.J.; Chumlea, W.C.; Towne, B.; Duren, D.L. Predicting the Timing of Maturational Spurts in Skeletal
Age. Am. J. Phys. Anthropol. 2013, 150, 68–75. [CrossRef]

27. Cole, T.J.; Rousham, E.K.; Hawley, N.L.; Cameron, N.; Norris, S.A.; Pettifor, J.M. Ethnic and Sex Differences in Skeletal Maturation
among the Birth to Twenty Cohort in South Africa. Arch. Dis. Child. 2015, 100, 138–143. [CrossRef] [PubMed]

28. Krahn, T.H.; Canale, S.T.; Beaty, J.H.; Warner, W.C.; Lourenco, P. Long-term follow-up of patients with avascular necrosis after
treatment of slipped capital femoral epiphysis. J. Pediatr. Orthop. 1993, 13, 154–158. [PubMed]

29. Kulkarni, V.A.; Boyles, A.D.; Carl, J.; Boakes, J.L.; Wilson, B.; Bagley, A.M.; Muchow, R.D. Proximal Femoral Deformity Following
Threaded Prophylactic Fixation for Slipped Capital Femoral Epiphysis: Risk Stratification Using the Modified Oxford Score. J.
Pediatr. Orthop. 2020, 40, e592–e597. [CrossRef] [PubMed]

30. Hansen, C.H.; Bomar, J.D.; Badrinath, R.; Upasani, V.V. Telescoping Screw Fixation Compared to Traditional in Situ Screw Fixation
for Slipped Capital Femoral Epiphysis: Clinical, Radiographic and Patient-Reported Outcomes. J. Pediatr. Orthop. Part B 2021.
[CrossRef]

31. Schumann, E.; Zajonz, D.; Wojan, M.; Kübler, F.B.; Brandmaier, P.; Josten, C.; Heyde, C.-E.; Bühligen, U. Behandlung der
chronischen Epiphyseolysis capitis femoris: Einsatz der dynamischen epiphysären Teleskopschraube. Der Orthop. 2016, 45,
597–606. [CrossRef]

32. Bertram, C.; Kumm, D.A.; Michael, J.W.-P.; Rütt, J.; Hackenbroch, M.H.; Eysel, P. Stabilization of the Femoral Head with a Gliding
Screw in Slipped Capital Femoral Epiphysis. Oper. Orthop. Traumatol. 2007, 19, 358–367. [CrossRef] [PubMed]

33. Ulici, A.; Carp, M.; Tevanov, I.; Nahoi, C.A.; Sterian, A.G.; Cosma, D. Outcome of Pinning in Patients with Slipped Capital
Femoral Epiphysis: Risk Factors Associated with Avascular Necrosis, Chondrolysis, and Femoral Impingement. J. Int. Med. Res.
2018, 46, 2120–2127. [CrossRef]

http://doi.org/10.1097/BPO.0000000000000975
http://www.ncbi.nlm.nih.gov/pubmed/31393301
http://doi.org/10.1016/j.jos.2016.07.024
http://www.ncbi.nlm.nih.gov/pubmed/27613151
http://doi.org/10.1097/01241398-199109000-00013
http://doi.org/10.1007/s00132-019-03733-6
http://doi.org/10.1097/BPO.0b013e31818f0ea3
https://www.pegamedical.com/medias/iw/FG-ST-EN-RevF_1.pdf
http://doi.org/10.1097/BPO.0b013e3181aa20cd
http://www.ncbi.nlm.nih.gov/pubmed/19568015
http://doi.org/10.2106/00004623-196749050-00001
http://doi.org/10.1007/s00264-013-2047-6
http://doi.org/10.1302/0301-620X.84B4.0840556
http://doi.org/10.1302/0301-620X.86B5.15058
http://www.ncbi.nlm.nih.gov/pubmed/15274254
http://doi.org/10.1097/00003086-200103000-00023
http://doi.org/10.3399/bjgp13X669392
http://doi.org/10.1097/BPO.0000000000000684
http://doi.org/10.7759/cureus.6883
http://doi.org/10.1097/BPO.0000000000001770
http://www.ncbi.nlm.nih.gov/pubmed/33560709
http://doi.org/10.1097/BPO.0000000000000797
http://doi.org/10.1002/ajpa.22142
http://doi.org/10.1136/archdischild-2014-306399
http://www.ncbi.nlm.nih.gov/pubmed/25409981
http://www.ncbi.nlm.nih.gov/pubmed/8459002
http://doi.org/10.1097/BPO.0000000000001552
http://www.ncbi.nlm.nih.gov/pubmed/32218015
http://doi.org/10.1097/BPB.0000000000000869
http://doi.org/10.1007/s00132-016-3266-5
http://doi.org/10.1007/s00064-007-1211-9
http://www.ncbi.nlm.nih.gov/pubmed/17940734
http://doi.org/10.1177/0300060517731683

	Introduction 
	Methods 
	Results 
	Discussions 
	Conclusions 
	References

