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vere7,8. Follow-up was conducted by one senior and one 
junior orthopedic surgeon initially at six and 12 weeks, 
and subsequently at 6-month intervals. Patients were 
evaluated for the range of motion, presence of thigh or 
groin pain, and radiographs screened for avascular ne-
crosis of the femoral head (AVN), slip progression, and 
hardware-related complications. Of a total of 46 patients 
(49 slips) that were treated from 2007 to 2018, nine pa-
tients (11 slips) were younger than ten years old. They 
represented 19.4 % of all treated cases. Seven were males 
and two females, and the mean age at presentation was 
8.25 years, with the youngest patient seven years old. In 
the two cases of bilateral involvement, the onset of the 
contralateral slip occurred in less than twelve months. 
All cases of SCFE but one involved or affected the left 
hip primarily. According to national growth charts for the 
pediatric population, the BMI of all patients was above 
the 97th percentile BMI-for-age. One child was diagnosed 
with hypothyroidism and hyperinsulinism; one had hy-
perinsulinism and one hypogonadism. The remaining 
six were free of chronic, metabolic, or genetic disease. 
Clinical classification revealed ten stable hips and one 
unstable. The mean time from onset of symptoms to diag-
nosis was 2.5 weeks (range: 2-32 weeks). Most patients 
experienced an insidious onset of symptoms, with groin 
or thigh pain, and a minor traumatic event was reported 
in three cases (3 of 11 hips). Based on Southwick slip 

angle measurements, nine slips were mild, one moderate, 
and one severe (Table 1). The method of treatment ap-
plied was in situ fixation under fluoroscopy. In patients 
younger than eight years, K-wire fixation with two 2 or 
2.5 mm wires was preferred (five hips; Figure 1), while 
single partially threaded cannulated screw (CS) fixation 
was used for patients 8-10 years old (six hips; Figure 2). 
The mean follow-up was 34 (range: 3-74) months, and 
one patient was lost in follow up (Table 1). All hips with 
mild slips had a normal hip range of motion with no re-
striction in every-day activities or sports. One case that 
was stage II had reduced internal rotation and abduction 
due to residual varus deformity that limited sports activi-
ties. No residual pain or lateral thigh discomfort was re-
ported. Radiologically no signs of AVN of the femoral 
head or further slip progression were noted.

Two hardware-related complications, requiring sec-
ondary surgery, were noted in the K-wire fixation group. 
In one case, there was K-wire loosening that was replaced 
a year after the initial surgery. The second case consisted 
of mechanical failure (breakage) of one K-wire and loos-
ening of another, in a patient with bilateral involvement, 
five years after the initial surgery. The broken K-wire was 
removed and not replaced by another implant, with part 
of it remaining buried in the femoral neck (Figure 3). In 
the hips that were fixed with one CS, no hardware-related 
complications were observed.

Table 1:  Demographic and clinical data of the nine patients (11 hips) younger than ten years old diagnosed with slipped capital 
femoral epiphysis during the years 2007-2018. 

Pt 1 Pt 2 Pt 3 Pt 4 Pt 5 Pt 6 Pt 7 Pt 8 Pt 9
Age (y: years, m: 
months) 6y 6y1m

6y8m 7y7m 7y8m 8y8m 9y4m
10y1m y10m 9y10m 9y10m

Sex M M M M M M M F F

Hip involved L L
R R L L L

R L L L

Symptom duration  
(days) 21 64

14 64 112 168 14
7 21 42 224

Stability S S
S S S S S

S S S U

Southwick angle 17 18
4 10 10 36 10

7 15 10 68

Metabolic disease N Y1 N N N Y2 N Y3 N
Treatment KW KW KW KW CS CS CS CS CS
Hardware 
complications N Y* N Y* N N N N No data

AVN N N N N N N N N No data
ROM F F F F L** F F F No data
Pain N N N N N N N N No data
Slip progression N N N N N N N N No data
Follow-up 
(months) 10 74

67 37 48 19 51
39 29 27 N/A

Pt: Patient, M/F: male/female, R/L: right/left, Y: yes, N: no, S: stable, U: unstable, AVN: avascular necrosis, ROM: range of motion, F: full, L: 
limited, KW: Kirschner wire, CS: cannulated screw, SCFE: slipped capital femoral epiphysis, N/A: no follow-up available, 1: hyperinsulinism, 2: 
hypogonadism, 3: hypothyroidism-hyperinsulinism, *: patient 2 outgrew one KW and had one KW breakage, while patient 4 had KW loosening, 
All patients were above 95th percentile BMI for age with mean weight  56.11 kilograms, **: Limited internal rotation (10o) and abduction (60o).


