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Functional Outcomes of Hip Arthroscopy for
Pediatric and Adolescent Hip Disorders
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Background: There is a paucity of literature on the use of hip arthroscopy for pathologic conditions in skeletally immature pa-
tients. Thus, the indications and safety of the procedure are still unclear. The purpose of this study was to investigate the safety
and functional outcomes of hip arthroscopy for pediatric and adolescent hip disorders. We further attempted to characterize ar-
throscopic findings in each disease.

Methods: We retrospectively reviewed 32 children and adolescents with hip disorders who underwent 34 hip arthroscopic proce-
dures at a tertiary care children’s hospital from January 2010 to December 2016. We evaluated functional limitations and improve-
ment after operation by using the modified Harris hip score (HHS), the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC), subjective pain assessment with a visual analog scale (VAS), and range of hip motion as well as the complica-
tions of hip arthroscopy. Arthroscopic findings in each disease were recorded.

Results: Hip arthroscopy was performed for Legg-Calvé-Perthes disease (n = 6), developmental dysplasia of the hip (n = 6), slipped
capital femoral epiphysis (n = 5), idiopathic femoroacetabular impingement (n = 6), sequelae of septic arthritis of the hip (n = 3),
hereditary multiple exostosis (n = 2), synovial giant cell tumor (n = 3), idiopathic chondrolysis (n = 2), and posttraumatic osteonecro-
sis of the femoral head (n = 1). Overall, there was a significant improvement in the modified HHS, WOMAC, VAS, and range of hip
motion. Symptom improvement was not observed for more than 18 months in four patients who had dysplastic acetabulum with a
labral tear (n = 2) or a recurrent femoral head bump (n = 2). There were no complications except transient perineal numbness in five
patients.

Conclusions: Our short-term follow-up evaluation shows that hip arthroscopy for pediatric and adolescent hip disorder is a less
invasive and safe procedure. It appears to be effective in improving functional impairment caused by femoroacetabular impinge-
ment between the deformed femoral head and acetabulum or intra-articular focal problems in pediatric and adolescent hip disor-
ders.
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Hip arthroscopy was first described in a cadaver study by
Burman in 1931."” This technique has since been popular-
ized in the diagnosis and treatment of adult hip disorders
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including labral tears, loose bodies, femoroacetabular im-
pingement (FAI), ruptured ligamentum teres, chondral in-
juries, adhesive capsulitis, synovial diseases, and disorders
of the iliopsoas tendon.”* Hip arthroscopy has also been
used for skeletally immature patients, because some pedi-
atric hip disorders are complicated by FAI caused by the
deformed femoral head in late disease stages and sports-
related hip problems are increasing in this age group. The
application of hip arthroscopy in children was firstly de-
scribed by Gross,” who used the procedure for pathologic
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conditions such as developmental dysplasia of the hip
(DDH), Legg-Calvé-Perthes disease (LCPD), slipped capi-
tal femoral epiphysis (SCFE), septic arthritis, and neuro-
pathic subluxation of the hip. He noted that visualization
of intra-articular structures was limited and orientation
of the anatomy was difficult to find during the procedure.
Although surgical indications for hip arthroscopy have
been expanded to include some pediatric hip disorders,””
there still is a paucity of literature on the outcomes of hip
arthroscopy in such conditions. In this study, we aimed
to investigate the safety and functional outcomes of hip
arthroscopy in pediatric and adolescent hip disorders. We
further attempted to characterize arthroscopic findings in
each pathologic condition.

METHODS

This is a retrospective case series of 32 patients. This study
was approved by the Institutional Review Board of Seoul
National University Hospital (IRB No. 1810-054-977). We
conducted this study in compliance with the principle of
the Declaration of Helsinki. The informed consent was
waived. Initially, we retrospectively reviewed 56 consecu-
tive patients who underwent 60 hip arthroscopic proce-
dures performed by one surgeon (WJY) at this tertiary
care children’s hospital from January 2010 to December
2016. All patients had pain that lasted for more than 6
months despite conservative treatment. Hip pathologies
of patients were confirmed by magnetic resonance arthro-
grams preoperatively. Of the 56 patients, we excluded 18
patients (19 procedures) who had no impingement and
who were older than 18 years and six patients (seven pro-
cedures) who were followed up for less than 18 months.
Hip arthroscopic procedures were performed in
the supine position by using a fracture table for joint
distraction. Anterolateral, posterolateral, and anterior
portals were routinely used. Thirty- and seventy-degree
arthroscopes were used and switched between portals. An
arthroscopic fluid pump was maintained at 60 mmHg and
increased up to 80 mmHg when visualization of hip joint
was not optimal. Epinephrine (1 mg epinephrine in 3 L
normal saline) was added to arthroscopic fluid to enhance
arthroscopic visualization. Arthroscopic procedures in-
cluded osteochondroplasty of the femoral bump, debride-
ment of the torn labrum and detached articular cartilage,
labral repair, removal of loose body, and synovectomy.
Postoperatively, patients used crutches for three to 6
weeks. Continuous passive motion exercises were started
on the second postoperative day. Patients were instructed
to be in the prone position for more than 2 hours a day

during the first 2 weeks after surgery.

We evaluated functional limitations and improve-
ment after surgery by using the modified Harris hip score
(HHS), the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), subjective pain assess-
ment with visual analog scale (VAS), and range of hip mo-
tion. All arthroscopy-related complications were reviewed.
We also reviewed arthroscopic findings to see if pathologic
changes in the hip joint could be characterized in each
disease and to identify pathologic changes associated with
poor functional outcomes. Mean values of preoperative
and final follow-up evaluations were compared by using
the Wilcoxon signed-rank test (SPSS ver. 18.0; SPSS Inc.,
Chicago, IL, USA). A p-value less than 0.05 was consid-
ered statically significant.

RESULTS

The study population was composed of 32 patients (34
procedures). There were 18 males (20 procedures) and 14
females (14 procedures). Their mean age at surgery was
14.8 years (range, 10.8 to 18.0 years). The mean follow-up
period was 4.7 years (range, 2.25 to 7.6 years). Nine proce-
dures were performed in the right hip and 25 procedures
were performed in the left hip. Two patients underwent
revision arthroscopy for recurrent symptoms. Specific di-
agnoses are as follows: LCPD (n = 6), DDH (n = 6), SCFE
(n = 5), idiopathic FAI (n = 6), sequelae of septic arthritis
of the hip (n = 3), hereditary multiple exostosis (n = 2),
synovial giant cell tumor (n = 3), idiopathic chondrolysis (n
= 2), and posttraumatic osteonecrosis of the femoral head
(n=1) (Table 1).

Opverall, there was a significant improvement in VAS

Table 1. Specific Diagnosis of the 32 patients

Specific diagnosis No. of patients

Legg-Calvé-Perthes disease 6
Developmental dysplasia of the hip
Slipped capital femoral epiphysis
Idiopathic femoroacetabular impingement
Sequelae of septic arthritis of the hip
Hereditary multiple exostosis

Synovial giant cell tumor
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Idiopathic chondrolysis

Posttraumatic osteonecrosis of the femoral head 1
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from 4.4 to 2.2 (p < 0.001), with 88.2% of patients showing
improvement. The modified HHS improved significantly
from 77.8 to 90.0 (p < 0.001), with 85.3% of patients show-
ing improvement. WOMAC also improved from 16.4 to
6.8 (p < 0.001), with 85.3% of patients showing improve-
ment. The range of hip flexion improved significantly
from 101.7° to 115.0° (p < 0.001), with 97.1% of patients
showing improvement (Table 2).

All patients with LCPD were in the late disease stag-
es: reossification stage in one patient and residual stage in
five. According to Stulberg classification, one hip was class
I1, four were class III, and one was class IV."” The median
age at arthroscopy was 15.2 years (range, 12.3 to 17.9
years). The mean follow-up period was 5.2 years (range, 2.3
to 7.6 years). All patients showed femoral bumps and five
of them also had labral tears. Four patients had ligamen-
tum teres tears and two had osteochondritis dissecans. All
patients showed symptomatic and functional improvement
after arthroscopic removal of loose body, debridement of
ligamentum teres and labrum, and osteochondroplasty.

In six patients with DDH, the median age at ar-
throscopy was 14.6 years (range, 12.3 to 17.6 years). The
mean follow-up period was 4.7 years (range, 2.8 to 7.1
years). One patient was treated with closed reduction;
one patient, with open reduction; and three patients, with
open reduction combined with Dega pelvic osteotomy or
femoral osteotomy or both. The remaining one patient
was diagnosed as having dysplastic hip at 13.3 years of age.
At the time of hip arthroscopy, all patients had degenera-
tive labral tears and femoral head deformity caused by
growth disturbance of the proximal femur. Four of them
also showed degenerative changes on the articular surface
of the acetabulum. All patients underwent arthroscopic
debridement or osteochondroplasty or both. Symptoms
improved in four patients, their mean lateral center-edge
angle was 22° (range, 20° to 24°). But two patients had a
recurrence of pain at 10 months and 4 months after sur-
gery. These two patients had dysplastic acetabulum (10°

Table 2. Functional Outcomes of Hip Arthroscopy

and 11° of lateral center-edge angle). They are waiting for
periacetabular osteotomy.

In five patients with SCFE, the median age at ar-
throscopy was 15.5 years (range, 12.8 to 17.4 years). The
mean follow-up period was 3.4 years (range, 2.3 to 6.2
years). The degree of epiphyseal slippage at the initial visit
was mild (n = 4) to moderate (n = 1) based on Southwick
angle."” There was no patient with severe slippage. All
patients had anterolateral femoral bumps and one of them
showed screw impingement against the acetabular margin.
Two patients showed cartilage lesions on the anterosu-
perior acetabulum and labral tears. All patients showed
symptomatic improvement after arthroscopic osteochon-
droplasty and screw removal (Fig. 1).

There were two patients (three procedures) with
sequelae of septic arthritis of the hip. Their median age
at arthroscopy was 14.7 years (range, 13.5 to 16.3 years).
The mean follow-up period was 4.7 years (range, 3.3 to 6.3
years). Both patients showed degenerative changes in the
labrum and acetabular cartilage. Pain improved imme-
diately after labral debridement and osteochondroplasty
on the impinging femoral bumps in all patients, but one
patient had a recurrence of femoral bump. A revision ar-
throscopic osteochondroplasty and labral debridement
improved pain in this patient.

Symptom improvement was not maintained for more
than 18 months after arthroscopy in four patients. Three of
them (two with dysplastic acetabulum and one with sep-
tic hip sequelae) are described above; the remaining one
patient with multiple hereditary exostoses had a recurrent
femoral bump after osteochondroplasty. Pain improved
after revision arthroscopic osteochondroplasty and labral
debridement. There was no serious complication related
to hip arthroscopic procedures except transient numbness
around the groin area in five patients. It disappeared the
next day after surgery except in one patient with LCPD.
This patient also showed complete recovery of the symptom
at follow-up evaluation on the 7th day after surgery.

Outcome measurement Preoperative Last follow-up Proportion of patients with improvement (%)  p-value
VAS 44+272 19+21 88.2 <0.001
Modified HHS 77.8 +£16.1 90.0+17.1 85.3 <0.001
WOMAC 16.4+14.6 6.8+125 85.3 <0.001
Hip joint flexion (°) 101.7+19.0 115.0+8.0 97.1 <0.001

Values are presented as mean + standard deviation.

VAS: visual analog scale, HHS: Harris hip score, WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index.
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DISCUSSION

Hip arthroscopy was initially considered a challenging
procedure because of deep location of the hip joint, lim-
ited visualization, need for traction, and potential for iat-
rogenic injury.” In children and adolescents, the small size
and anatomical variability of the hip joint according to the
developmental status, underlying disorders, and previous
treatment may further raise safety issues. However, our
results show that hip arthroscopy can be performed safely
in skeletally immature patients. Complications of hip ar-
throscopy reported in the literature include neurapraxia,
iatrogenic chondral damage, femoral neck fracture, fluid
extravasation, and heterotopic ossification.” In our pa-
tients, there were no such complications except transient
compression neuropathy of the perineal nerve. In addi-
tion, arthroscopic osteochondroplasty at the head-neck
junction did not cause physeal growth disturbance even
though patients were skeletally immature at the time of
hip arthroscopy and the youngest patient in our series was
12.2 years old. According to literature, hip arthroscopy
with traction of the affected leg can be safely performed in
children with LCPD as young as 7 years old."*"*

There are only a few studies on hip arthroscopic
findings in LCPD. Synovial proliferation in the acetabular
fossa and over the inner wall of the joint capsule is the
most prominent finding in the early stage.'® Arthroscopic
findings in the late stage include a labral tear, ligamen-
tum teres tear, osteochondritis dissecans, loose body, and
impingement of the deformed femoral bump."”'¥ These
pathologic changes in the late stage are believed to be

Fig. 1. A 15-year-old boy who underwent
in situ screw fixation for mild to moderate
slipped capital femaral epiphysis two
years ago. A preoperative plain radiograph
(A) showing decreased head-neck offset.
Avrthroscopic findings: torn labrum (B) and
large femoral bump (C) impinging against
the acetabular rim. Arthroscopic labral
debridement (D) and osteochondroplasty
(E) were performed. A postoperative plain
radiograph (F) showing increased heck-
neck offset.

caused by abnormal mechanics between the deformed
femoral head and acetabulum.”'® Arthroscopic treat-
ments such as loose body removal, debridement of osteo-
chondritis dissecans lesion,” and osteochondroplasty have
been reported effective for improving pain and function."”
All our patients were in the late reossification stage or re-
sidual stage. Their pathologic changes were mainly caused
by impingement of the deformed femoral head against the
acetabular margin. Labral tear was also present in five of
six patients. Arthroscopic osteochondroplasty and labral
debridement were effective in relieving symptoms in this
condition. Because a spherical femoral head could not be
created in any case due to the severe femoral head defor-
mity, we performed labral debridement instead of repair.
Hip arthroscopy has been performed for pain manage-
ment in hip dysplasia of skeletally immature patients. Fujii
et al.” have reported intra-articular findings in symptom-
atic adolescent hip dysplasia: degeneration of the acetabu-
lar cartilage in 77.8% and a labral tear in 77.8%. Ross et
al.”” have also reported that 63% of cases have pathologic
changes in the central compartment of the acetabulum and
that more severe chondrolabral pathology is associated
with severe dysplasia (center-edge angle, < 15° acetabular
index, > 20°). Dorrel and Catterall’” did not recommend
arthroscopic treatment for labral tears if the center-edge
angle was less than 20°. These findings of previous reports
correspond well with those of the present study. More than
half of our patients had degenerative changes of the articu-
lar cartilage of the acetabulum. Arthroscopic treatment
did not improve symptom in two hips with severe dys-
plasia. In severe dysplasia, we agree with the notion that
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arthroscopic labral debridement would not improve pain
and that periacetabular osteotomy with or without proxi-
mal femoral osteotomy would be a definitive treatment.””

Most patients with SCFE have a risk of FAI due
to post-slip deformity of the head-neck junction.” This
deformity could lead to erosion of the anterolateral ac-
etabular labrum and anterosuperior acetabular cartilage.*”
Treatment options for FAI in SCFE patients include modi-
fied Dunn procedure, flexion intertrochanteric osteotomy
of the femur, and arthroscopic osteochondroplasty.”>*
Chen et al.”” reported that 88% of 40 patients had success-
ful results after arthroscopic osteochondroplasty. In our
practice, we perform arthroscopic osteochondroplasty for
post-SCFE deformity only when the deformity is caused
by mild to moderate slip. When the deformity is caused
by severe slip, we prefer realignment osteotomy combined
with osteochondroplasty through surgical hip dislocation
approach to arthroscopic osteochondroplasty.

This study has some limitations. First, it is a retro-
spective case series without control group. Second, the

follow-up period was short and various despite all skel-
etally immature patients reached skeletal maturity at the
time of evaluation. Third, the modified HHS has not been
validated for use in children or adolescents.

In summary, our short-term follow-up evaluation
shows that hip arthroscopy is a safe procedure even in
skeletally immature patients. It appears to be effective in
improving functional impairment caused by FAI between
the deformed femoral head and acetabulum or some intra-
articular focal problems in pediatric and adolescent hip
disorders. However, it does not mean that hip arthroscopy
can prevent or delay the development of osteoarthritis.
Further studies with a longer follow-up are necessary to
determine how long the improved functional outcomes
could last.
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