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Abstract

Objective: Slipped capital femoral epiphysis (SCFE) or epiphysiolysis is a common pathology that requires urgent surgical intervention. This
study aims at evaluating clinical and radiological mid-term results of our patients diagnosed with SCFE and fixed with a single cannulated
SCrew.

Methods: We examined 13 hips of 12 patients treated with SCFE and evaluated mid-term results in our study.

Results: All of our patients were male with a mean age of 11.8 years (range 7-15). The mean slip angle was calculated as 43.20 degrees
(range 26-70), and the average length of follow-up was 19 months (range 14-29 months). The average body mass index was 26.8 (range 24.4-
29.7), and 11 patients were overweight (91.7%). Concerning ambulation, 7 patients had stable SCFE (58.3%), and 5 had unstable SCFE (41.6%).
According to the Southwick classification, the average sliding angle of the patients was 43.2 degrees (range 26-70). Fixation was performed
with a single cannulated screw for all patients. No patients were applied screws to the opposite hip for prophylactic purposes. Loss of
reduction was not observed in any of our patients who followed up on average for 19 months (range 14 to 29). In radiological follow-ups, SCFE
was not observed in the opposite hip of any patient. The postoperative range of motion was normal in all patients. Shortness and limping
were not observed in any case.

Conclusion: We suggest that in SCFE cases requiring urgent surgery, the mild reduction can be considered, and subsequent osteosynthesis
with a single screw is a sufficient treatment.
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A characteristic patient presents with an antalgic gait and
externally rotated limb with possible shortening, non-specific
thigh-, groin-, or referred knee pain, and altered abductor
function with exercise-triggered weakness of the lower extremity
(5). There are delays in diagnosis in patients whose hip complaints
are not at the forefront. In physical examination, decreased

INTRODUCTION

Slipped capital femoral epiphysis (SCFE) or epiphysiolysis is a
common disease seen in pediatric patients, where the femoral head
growth plate displaced inferiorly and posteriorly according to the
length and is most common in the age range of 10-16 years (1,2). Its

incidence is around 3-10/100,000 (3). The boy/girl ratio is about 1.4
and is more common in the black race (4). The etiology and treatment
of SCFE remain controversial. They can be caused by various factors
such as stress on the growth plate due to obesity, endocrine disorders
(hypothyroidism, panhypopituitarism, and renal osteodystrophy),
and the period of a rapid growth spurt during adolescence (5).

hip movements and minimal internal rotation should suggest
SCFE in the differential diagnosis. Diagnosis of the disease can
be made by hip anterior-posterior (AP) and lateral radiographs.
Early diagnosis and appropriate treatment can reduce the
morbidity and complications of SCFE, including arthrosis, loss of
motion, and pain (6).
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After diagnosis, surgical stabilization is indicated in which the
surgical options are determined by the severity of the slip, the
presumed duration of the disease (acute or chronic), and the
expertise of the treating surgeon. Various treatment options have
been proposed, including bone peg epiphysiodesis, pinning in
situ closed reduction and pinning, open reduction and physeal
osteotomy, open reduction and internal fixation, and Ganz
surgical dislocation. However, the surgical procedure involving
the placement of one screw across the growth plate is technically
straightforward, considered minimally invasive, and continues
to be widely used (3,7). Complications such as femoral head
avascular necrosis, chondrolysis, nerve injury, implant failure,
infection, subtrochanteric fracture, and continued slippage can
be seen after surgical treatment (3,7,8).

Our study aimed to evaluate clinical and radiological mid-term
results of the sliding femoral head epiphysis after mild reduction
with a single screw or fixation in the position where it is located.

METHODS

The study was conducted following the ethical standards stated
in the “Declaration of Helsinki” and was approved by the Local
Ethics Committee of Fatih Sultan Mehmet Training and Research
Hospital (number: 17073117-050.06). Informed consent was
obtained from all patients.

A total of 12 patients were admitted to our emergency
department or orthopedics outpatient clinic with complaints of
hip, knee, thigh pain, and limping, and diagnosed with SCFE after
the physical examination and X-ray graphs were included in the
study (Figure 1). Internal fixation was performed on 13 hips of
12 patients, including 6 in its position and 7 after mild reduction
with a single cannulated screw. All of the patients were male.
Five of our patients were examined as acute and two as chronic
sliding. No patient underwent surgery on the prophylactic
contralateral hip. The degrees of sliding was determined on the
lateral graphy using the Southwick classification (9). According
to this classification, those with a sliding below 30 degrees were
classified as mild, those with sliding between 30 and 60 degrees
were classified as moderate, and those with a sliding higher than
60 degrees were classified as severe (Table 1). SCFE cases were
classified as stable and unstable according to the way patients
were referred to the emergency department, and the stability
was confirmed by intra-operative scopy. Heyman-Herndon
classification was used in the clinical examination of our cases
(Table 2) (10).

All patients were operated on the traction table under general
anesthesia. A mini-incision was entered lateral to the hip, where the
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Figure 1. On the AP and lateral radiographs of our 10-year-old patient
who applied to our emergency department with hip and thigh pain, the
femoral head epiphysis is seen to have slid posteriorly and inferiorly
AP: Anterior-posterior

Table 1. Age, gender, side, degree of shifting, and body mass
index values of the patients before surgery

Patient | Age Gender | Slip angle (degrees) BMI
1 10 M 70 26.1
2 7 M 35 (R) and 40 (L) 29.7
3 12 M 62 25.9
4 10 M 26 26.5
5 11 M 35 26.8
6 12 M 40 28.2
7 15 M 32 25.5
8 12 M 42 271
9 13 M 39 29.2
10 14 M 51 26.3
11 13 M 44 244
12 13 M 36 26.2
R: Right, L: Left, M: Male, BMI: Body mass index

screw will be applied. A 6.5 mm titanium spongious cannulated
screw (TST, Istanbul, Turkey) was applied percutaneously under
fluoroscopy control. The K-wire guided from the anterior
of the basis of the femoral neck sent extracapsular toward
the posteromedial, centralizing the femoral neck (Figure 2).
Reduction and screw length was controlled by scopy. The opposite
hips were also evaluated with movable scopy images, and no
unstable epiphysis was observed except for the bilateral patient.
Screw application to the opposite hip was performed only in
one patient with a diagnosis of bilateral SCFE. The patients were
mobilized with double crutches on the postoperative first day
without loading the operative side. The patients were mobilized
with a partial load from the sixth postoperative week. In the
only patient with bilateral sliding, only in-bed movements were
allowed for 6 weeks. All of the patients were discharged on the
second postoperative day.
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Table 2. Heyman-Herndon SCFE clinical examination classification

Group | Rating Limp Pain Internal Flexion Abduction Reconstructive
rotation surgery

1 Excellent | No No Normal Normal Normal No

2 Good No No Slight limitation | normal Normal No

3 Fair No No Slight limitation | Normal Slight limitation No

4 Poor Mild Slight after strenuous activity | Slight limitation | Slight limitation Slight limitation No

5 Failure Yes With activity Markeq Marked limitation Marked limitation Yes
limitation

SCFE: Slipped capital femoral epiphysis

Figure 2. Our patient underwent osteosynthesis with a cannulated
screw under emergency conditions

Statistical Analysis

The statistical analyses were performed using SPSS, version 22
(IBM SPSS Statistics for Windows, Armonk, NY; IBM Corp., Released
2013). No sample size estimations were performed because all
patients in our hospital database who met the inclusion criteria
were analyzed. Therefore, the statistical significance level was
set to p<0.05.

RESULTS

Thirteen hips of 12 patients were evaluated clinically and
radiologically. The age of the patients ranged from 7 to
15 vyears, and the mean age of patients who underwent
surgery was 11.8 years. The average length of follow-up was
19 months (range 14-29 months). The average body mass
index (BMI) was 26.8 (range 24.4-29.7), and 11 patients were
overweight (91.7%) (Table 1). With regard to ambulation, 7
patients had stable SCFE (58.3%), and 5 had unstable SCFE
(41.6%). With respect to symptoms, there were 9 patients with
acute SCFE (75%), 2 patients with chronic SCFE (16.7%), and
1 with acute episodes in the chronic phase (8.3%). According
to the Southwick classification, the average sliding degrees of
the patients were 43.2 (range 26-70). In order to investigate
the severity of displacement, we measured one hip with mild
displacement, 9 hips with moderate displacement, and two
hips with severe displacement. The postoperative range of

motion was normal in all patients. Shortness and limping
were not observed in any case. Subchondral cyst, osteophytic
formation, and subchondral sclerosis were not observed in
comparative radiographs of the patients. No degenerative
changes were detected in any of our patients according to
Boyer’s criteria.

DISCUSSION

There are a limited number of studies on SCFE in our country.
Our study retrospectively discussed the results of our patients
diagnosed with acute and chronic SCFE and operated with a
percutaneous single cannulated screw application. Despite the low
number of patients, we found that our mid-term results correlated
with the literature after single cannulated screw fixation.

SCFE femoral head is a condition in which the pineal plate changes
inferiorly and posteriorly compared to its length. As a result,
flexion, abduction, and internal rotation movements in the hip are
restricted, and when the hip is intended to be flexed, it is directed
toward external rotation (7).

SCFE is a disease most common in the 10-16 age range. The mean
age of our patients was 11.8 (7-13). While the male/female ratio
was 1.4/1 in the literature, our entire patient group was males
(4). Bilateral involvement in SCFE is around 20-25% (11,12). In our
patient group, only one patient had bilateral SCFE, and its ratio to
the patient group was 8.3%.

Although the SCFE etiology is not fully known, environmental
and genetic causes are emphasized. Endocrine causes such as
hypogonadism, hypothyroidism, hypopituitarism, mechanical
factors such as obesity and trauma, inflammatory diseases, and
chronic kidney failure can be included in the etiology of the
disease (2,5). Especially in cases under 10 and over 16, endocrine
causes must be investigated. In our patient group, the mean BMI
was 26.8 (24.4-29.7) and was above average compared with the
age, except for one patient. One of our patients who was evaluated
as chronic SCFE was 7 years old with a BMI of 29.7. This patient
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was diagnosed with hypogonadism as a result of a pediatric
endocrinology consultation.

The options for SCFE surgical treatment include in situ nailing
for mild shifts, bone nails for moderate to severe shifts, and
a combination of epiphysiodes and osteotomy or nailing and
osteotomy according to the severity and level of the shift
(3,7,13). In recent years, the popular surgical method is single
screw fixation (7,8,14,15). However, Southwick osteotomy is
recommended as a technically challenging but safe procedure,
especially in treating chronic, stable, and moderate SCFE. It is
stated that it corrects the deformity in the hip and provides a
functional hip (16). However, we preferred the fixation method
with one screw in three cases that we considered chronic. Some
researchers suggest in situ nailings in moderate shifts, whereas
others suggest epiphysiodes with bone nails (17-20). The increase
in the number and size of implants used in surgical treatment
also increases the complication rate. Accordingly, there is an
increase in complications such as femoral head avascular
necrosis, chondrolysis, penetration of the nail into the joint,
and infection (7,21-23). Our shortest follow-up period was 14
months, and chondrolysis and avascular necrosis, which were
shown to develop especially in the first year, were not observed
in our follow-ups.

The prophylactic nailing of the opposite hip is still controversial
in patients with unilateral involvement. Greenough et al. (24)
observed that the complication rate increased in their series;
therefore, they did not recommend prophylactic nailing. On
the other hand, some authors suggest that the opposite hip
should be preserved in patients who develop SCFE due to
the high probability of bilateral disease (25,26). We did not
perform preventive surgery on any of our patients, and no
slipped epiphysis was observed in the opposite hip of any of
our patients.

For fixation in its location, it is necessary to provide a good
AP and lateral vision with the help of a scopy on the traction
table. In order to detect femoral head epiphysis in increasing
slip degrees, the entry point of the nail is displaced toward the
anterior cortex of the femoral neck (14). For all the patients in
our study group, full AP and lateral images were taken on the
traction table accompanied by scopy on the traction table, and
nailing was performed with anterolateral entry. It has been
reported in various studies that reduction maneuver causes poor
results and that the risk of chondrolysis and avascular necrosis
increases (15,27). Six of our patients underwent mild reduction
maneuvers, and none of the complications stated were observed
in the follow-up of these patients.
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A study conducted showed that the complication rate increased
parallel with the increasing sliding degrees (15). The average
sliding rate in our cases was 42.8. Therefore, we consider that not
too high sliding degrees in our cases are another reason for no
complications. Our follow-ups observed that hip flexion, internal
rotation, and abduction, which were restricted preoperatively,
improved, and excellent results were obtained in all of our patients.

Study Limitations

Our study has some limitations. The first limitation is that the
same physician performed the radiological evaluation. Second,
we did not have a large patient series and reported only mid-
term results.

CONCLUSION

We suggest that in SCFE cases requiring urgent surgery, the mild
reduction can be considered, and subsequent osteosynthesis
with a single screw is a sufficient treatment.
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