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A B S T R A C T

The aim of this study is to identify intra-articular pathology and loose bodies during arthroscopic examination
of young patients after hip dislocation and to correlate arthroscopic findings with preoperative imaging. Twelve
hips in 12 patients (eight males, four females; mean age 16.3 years, range 11–25 years) underwent hip arthros-
copy after traumatic hip dislocation. Medical records, imaging studies and intra-operative images were reviewed
to determine the damage to the hip joint, acetabular morphology, including labral and/or cartilage injury and
presence of loose bodies. Imaging findings were compared with arthroscopic findings and treatment. All 12 pa-
tients underwent arthroscopy, which was performed an average of 59 (range 1–359, median 17.5) days after dis-
location. Ten patients had posterior hip dislocations and two patients had obturator dislocations. All patients
underwent closed reduction as initial management, with one incongruent reduction. Eleven patients had com-
puted tomography scans and four patients had magnetic resonance imaging (MRI) with three patients having
both modalities. Loose bodies were identified in 6/12 (50%) patients on pre-operative imaging and in 8/12
(67%) patients at arthroscopy. The two patients with unidentified loose bodies on imaging did not have a
preoperative MRI. Five patients had acetabular cartilage injuries and three patients had femoral-sided cartilage
injuries. Eight patients had labral injuries at arthroscopy. Intra-articular injuries and loose bodies are common in
adolescent and young adult patients undergoing arthroscopy following traumatic hip dislocation. Further studies
are needed to determine whether arthroscopy after traumatic dislocation may play a role in hip preservation fol-
lowing these injuries.

I N T R O D U C T I O N
Traumatic hip dislocations without associated fractures are
commonly treated with closed reduction and a period of
protected weight bearing [1, 2]. In the setting of associated
fractures, they are commonly treated with open reduction
and internal fixation with irrigation of the hip joint to re-
move osteochondral and chondral loose bodies. In chil-
dren, reported complications following traumatic hip
dislocation include avascular necrosis, coxa magna, osteo-
arthritis and recurrent instability [2–4]. There have been
multiple reports of patients undergoing hip arthroscopy
after traumatic hip dislocation that reported on the inci-
dence of loose bodies and intra-articular pathology in the

adult population [5–8]. There is animal data which suggest
that chondral loose bodies in the joint may lead to articular
cartilage degeneration [9].
In a recent series of acetabular fracture-dislocations, intra-
articular fragments were identified in 45/127 patients
(35%) on post-reduction computed tomography (CT)
scans [10]. The first report of arthroscopy following trau-
matic hip dislocation without associated fracture in adults
by Mullis and Dahners [7] reported loose bodies in 33 of
36 (92%) of patients. Seven of nine patients in their series
who had negative radiographs, CT and a concentric reduc-
tion on imaging had loose bodies identified at the time of
arthroscopy. Similarly, Ilizaliturri et al. [6] found that 14
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of 17 (82%) adult patients had loose bodies after traumatic
hip dislocation. In addition, 14 had anterior labral tears, six
had posterior labral tears, 16 had acetabular chondral dam-
age and all 17 had femoral chondral damage. A report of
14 adult professional athletes showed a similar incidence of
loose bodies—11 of 14 patients (79%). In this cohort, all
had some degree of cartilage injury and labral tearing [5].

Despite multiple reports of arthroscopy after traumatic
hip dislocations in adults, there has yet to be a report in
the adolescent and young adult age group. In one series of
35 children, eight underwent open arthrotomy for intra-ar-
ticular osteochondral loose bodies and labral interposition
blocking congruent reduction [4]. While a rare complica-
tion of hip dislocation in young patients, the senior
author’s practice had two adolescent patients go on to end-
stage arthritis after hip dislocation secondary to chondroly-
sis. This prompted him to perform routine arthroscopy to
evaluate for loose bodies and intra-articular pathology in
this patient population. We hypothesized that there would
be a similar incidence of loose bodies in the adolescent and
young adult patients compared with prior series of adult
patients. We also hypothesized that there would be a high
incidence of concomitant intra-articular injuries to the car-
tilage and labrum as reported in prior adult series.

M A T E R I A L S A N D M E T H O D S

Study design
Patients selected retrospectively for inclusion in this series
included both young adult and pediatric patients from a
registry approved by institutional review board at our insti-
tution. All patients in this study underwent hip arthroscopy
with the senior author (SKA) between 2008 and 2013.
The senior author has performed hip arthroscopy on over
1100 patients. Query of his database for primary diagnosis
for hip dislocation identified 20 cases and there were 12
cases in patients meeting our age criteria. Inclusion criteria
included a primary diagnosis of hip dislocation and patient
age less than 25 years. Exclusion criteria included lack of
preoperative imaging, lack of documentation of the original
injury, and patient age greater than 25 years.

Patient evaluation
All patients presented after hip dislocation with symptoms
consistent with hip pathology. They described groin and/
or anterior thigh pain that was worse with activity or had
pain that limited activity. On examination, patients had re-
producible pain with hip range of motion. Radiographic
imaging showed prior hip dislocation with post-reduction
imaging showing concentric reduction in 11 of 12 cases.

Some patients had advanced imaging identifying either
osteochondral or chondral intra-articular loose bodies.

The patient’s sex, age, prior surgical history and intra-
operative findings were obtained from their medical re-
cords. Operative reports were reviewed and intra-articular
pathology was recorded and classified as previously
described by Beck et al. [11]. In brief, the acetabular and
femoral cartilage were defined as either normal, malacia,
debonding, cleavage or defect. The acetabular labrum was
defined as either normal, degeneration, full-thickness tear,
detachment or ossification. The date of traumatic disloca-
tion was recorded from the medical record and the time in
days from dislocation to hip arthroscopy was determined.
Patients also had pre-operative radiographic analysis with
anterior–posterior (AP), frog leg lateral and false profile
views of the hip. AP and false profile views were completed
while the patient was weight bearing. CT and magnetic res-
onance imaging (MRI) of the hips were reviewed and the
presence of loose bodies and intra-articular findings were
recorded. Acetabular morphology including lateral center
edge angle (LCEA), acetabular index (AI) and acetabular
version were also recorded. The authors of the study re-
viewed the imaging studies (orthopaedic surgeons).

Surgical technique and rehabilitation
Patients were placed supine on the traction table (Smith
and Nephew, Memphis, TN, USA). They were prepped
and draped in the normal fashion and access to the hip was
obtained as previously described [12]. C-arm fluoroscopy
was positioned on the opposite side of the table. Two or
three portals were used, an anterolateral (AL) and mid-an-
terior portal (MA) in all cases, with a distal anterolateral
accessory portal in cases with labral repair. An interportal
capsulotomy was performed to connect the AL and MA
portals. Labral repairs were then performed on a case-by-
case basis if the traumatic injury was not in position to
heal. Thorough diagnostic arthroscopy of all areas of the
joint was completed to assure identification and removal of
all loose bodies. Intra-articular loose bodies were removed
by the use of either a motorized shaver or grasping devices.
The torn ligamentum teres was debrided to remove excess
tissue in all cases. Fluoroscopic evaluation included hip ex-
tension with internal and external rotation, 45� Dunn
view in neutral rotation, as well as a frogleg lateral to con-
firm removal of all osteochondral loose bodies. A routine
capsular repair of the interportal capsulotomy was pre-
formed with two to five non-absorbable sutures.

Formal physical therapy was initiated at 2 weeks.
Patients began with touchdown weight bearing for 2
weeks, followed by partial weight bearing for two add-
itional weeks. Crutches were discontinued at 4 weeks. No

304 � J. D. Wylie et al.

fourteen 
sixteen 
seventeen 
 [6]
fourteen 
 - 
eleven 
fourteen 
thirty-five
to 
,
twenty 
twelve 
twenty-five
twenty-five
post 
eleven 
twelve 
ly
as
:
,
:
,
-
,
Computed tomography (
)
arcticular
(DALA) 
Flouroscopic
degree
2


brace was worn. No hyperextension or external rotation of
the foot was permitted for 6 weeks. Progression to full
range of motion was encouraged during the 6- to 12-week
time period. Conditioning and strengthening was contin-
ued with progression to sporting activities at 4–6 months.
Naprosyn 500 mg twice daily for 3 weeks was used for het-
erotopic ossification prophylaxis.

R E S U L T S
Between 2008 and 2013, the principal investigator per-
formed 12 hip arthroscopies on patients younger than 25
years of age that had symptoms, examination and imaging
consistent with pain after traumatic hip dislocation. The
mean age at the time of dislocation was 16.1 years (range
11.3–25 years). All patients were treated with closed
reduction with one patient having an incongruent joint on
post-reduction imaging, which was caused by posterior
labral incarceration in the joint. Characteristics of the pa-
tients’ original injury presentations are presented in Table
I. The majority of the dislocations were low-energy sport-
ing injuries. In 10 patients, the direction of dislocation was
posterior with two patients having obturator dislocations
(Fig. 1). One patient had a sciatic nerve palsy from their
injury that recovered with observation.

Advanced imaging was obtained after the dislocation in
all cases (Table II). Eight patients had CT alone, three
had both MRI and CT and one patient had MRI alone.
There were six patients with loose bodies identified on

post-reduction imaging (Fig. 2). Five of the 11 CT scans
identified loose bodies and two of the four MRIs. In add-
ition, three of the four MRIs identified labral tears.
Radiographic and CT/MRI images were reviewed to evalu-
ate the presence of dysplasia or acetabular retroversion
(Table III). Two patients had LCEAs of <20�, seven had
an LCEA between 20� and 25� and no patients had acetab-
ular retroversion. The mean LCEA was 24.3�, the mean
acetabular index was 5.8� and the mean acetabular antever-
sion was 12.5� (Table III).

Table I. Injury characteristics

Patient number Age at injury /gender Injury mechanism Direction of dislocation Initial treatment

1 12.5/F Ice skating Obturator Closed reduction

2 19.3/M Downhill skiing Posterior Closed reduction

3 17.9/M Downhill skiing Posterior Closed reduction

4 12.1/F Basketball Posterior Closed reduction

5 12.9/M Football Posterior Closed reduction

6 19.7/M Downhill skiing Posterior Closed reduction

7 11.3/F Sledding Posterior Closed reduction

8 14.5/M Downhill skiing Posterior Closed reduction – incongruent joint

9 11.7/M Downhill Skiing Posterior Closed reduction

10 12.5/M ATV accident Posterior Closed reduction

11 24.3/M Snowmobiling Posterior Closed reduction

12 25.0/F Fell off horse Obturator Closed reduction

ATV, all-terrain vehicle.

Fig. 1 Pre-reduction imaging of a patient with an obturator
dislocation that was successfully reduced in a closed fashion.
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All patients underwent arthroscopy after their dislocation at a
mean of 59 days after their injury (median 17 days, range 1–537
days). All but one had arthroscopy within 30 days of their injury
(Table IV). Eight of 12 patients had intra-articular loose bodies
at the time of arthroscopy (Fig. 3). The two patients who had
chondral loose bodies that were not identified on preoperative
imaging had only CT scans after their injury (Patient 3 and
Patient 5). Labral injuries at the time of arthroscopy included
three degenerative appearing labrums, three labrums with full
thickness tears that were healing in good position and were not
treated, one labrum that was separated and was repaired with su-
ture anchors and one that was incarcerated in the joint and
needed to be reduced for the hip joint to reduce properly.
Femoral articular cartilage injuries included two patients with
full-thickness defects and one with cartilage softening, these were
debrided without other treatment as they were not in the weight
bearing zone (Fig. 4). Acetabular cartilage injuries included three
patients with cleavage/delamination injuries and two with cartil-
age softening. All 12 patients had a torn ligamentum teres that
was debrided during surgery.

D I S C U S S I O N
Pediatric and adolescent hip dislocation is an uncommon
injury [2]. It is commonly treated with closed reduction

and non-operative treatment. Vialle et al. [4] reported a
series of 35 patients in which eight patients needed opera-
tive treatment due to osteochondral fragments or inter-
posed soft tissues. Similarly, Mehlman et al. [3] reported
on 42 children with traumatic hip dislocations and found
that three needed operative treatment for open reduction

Table II. Preoperative imaging findings

Patient number Age at injury /gender CT scan (yes/no) CT findings MRI (yes/no) MRI findings

Fracture Loose bodies Labral tear Loose bodies

1 12.5/F Yes No No No NA

2 19.3/M Yes No No Yes Yesa No

3 17.9/M Yes No No No NA

4 12.1/F Yes No No Yes No No

5 12.9/M Yes No No No NA

6 19.7/M Yes No Yes No NA

7 11.3/F Yes No Yes No NA

8 14.5/M Yes No Yes Yes Yesb Yes

9 11.7/M No NA Yes No Yes

10 12.5/M Yes No No No NA

11 24.3/M Yes No Yes No NA

12 25.0/F Yes No Yes No NA

aSuperior labral tear.
bPosterior labral tear incarcerated in the joint.
CT, computed tomography; MRI, magnetic resonance imaging; NA, not applicable.

Fig. 2. Post-reduction CT scan of the patient from Fig. 1 show-
ing two intra-articular loose bodies in the joint.
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Table III. Radiographic evaluation of acetabular morphology

Patient number Age/gender LCEA (degrees) AI (degrees) Acetabular anteversion
(degrees)

1 12.5/F 25 10 6

2 19.3/M 25 5 18

3 17.9/M 18 6 16

4 12.1/F 28 0 15

5 12.9/M 18 11 10

6 19.7/M 25 2 20

7 11.3/F 28 4 13

8 14.5/M 23 8 9

9 11.7/M 23 9 5

10 12.5/M 32 5 10

11 24.3/M 25 6 12

12 25.0/F 21 4 16

LCEA, lateral center edge angle; AI, acetabular index.

Table IV. Arthroscopic findings

Patient
Number

Age/gender Time to
surgery (days)

Loose bodies Labral
injury

Acetabular
cartilage
injury

Femoral
cartilage
injury

LT
tear

Y/N Type

1 12.5/F 28 No NA None None None Yes

2 19.3/M 537 No NA Separation Malacia None Yes

3 17.9/M 9 Yes C None Delaminationa Full-thicknessb Yes

4 12.1/F 25 No NA None None None Yes

5 12.9/M 14 Yes C Degenerated None Malacia Yes

6 19.7/M 11 Yes OC Full-thickness tear Delaminationa Full-thicknessb Yes

7 11.3/F 1 Yes OC None None None Yes

8 14.5/M 1 Yes OC Posterior labrum incarcerated None None Yes

9 11.7/M 30 Yes C Full-thickness tear None None Yes

10 12.5/M 19 No NA Degeneration None None Yes

11 24.3/M 21 Yes OC Full-thickness tear Delaminationa None Yes

12 25.0/F 16 Yes OC Degeneration Malacia None Yes

aAll delaminations were in the anterosuperior aspect of the joint.
bBoth full thickness defects were in the AL aspect of the femoral neck and were debrided.
NA—not applicable, C—chondral, OC—osteochondral, LT—ligamentum teres.
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with removal of interposed soft tissue or osteochondral
fragments. Pediatric dislocations are less commonly associ-
ated with periarticular fractures compared with adults and
are therefore less likely to undergo open operative inter-
vention. Classical case series have reported good inter-
mediate to long-term outcomes after hip dislocations in
the young population with epiphyseal avascular necrosis
being the most devastating complication and time to re-
duction the most important variable predictive of avascular
necrosis [3]. Development of post-traumatic osteoarthritis
seems to be less prevalent in the pediatric population.
However, in the senior authors practice two adolescent pa-
tients developed severe post-traumatic arthritis after hip
dislocation. This, along with the reports of a high incidence
of loose bodies in adult patients, prompted the senior

author to begin routine arthroscopic evaluation of patients
after traumatic hip dislocation.

Recent studies in adults demonstrate a high percentage
of patients with traumatic hip dislocations have intra-
articular loose bodies at the time of arthroscopic evaluation
[5–7]. Theoretically, these loose bodies can lead to third
body wear within the joint causing joint degeneration and
advanced osteoarthritis [9]. Mullis and Dahners [7] found
intra-articular loose bodies in 33 of 36 patients including
seven of nine with negative preoperative imaging [7].
Philippon et al. [5] found that all 14 professional athletes
that underwent arthroscopy for continued hip pain after
dislocation had labral and cartilage injuries requiring treat-
ment. In their cohort, six patients underwent labral repair,
eight underwent labral debridement and nine underwent
microfracture for chondral defects. Similarly, Ilizaliturri
et al. [6] reported 16 of 17 patients with labral damage and
cartilage defects in all patients with intra-articular loose
bodies in 14 patients . Our study is the first report on
arthroscopic findings after dislocation in adolescent and
young adult patients. We found eight of 12 patients with
intra-articular loose bodies, two of which were not dis-
covered on pre-operative imaging. We also found five pa-
tients with femoral or acetabular articular cartilage
irregularities, two of which had both acetabular and fem-
oral injuries. Eight of the 12 had labral injuries with one
requiring fixation and one requiring reduction. Overall,
compared with Ilizaliturri et al. [6] and Philippon et al. [5],
we found fewer patients with labral and articular cartilage
injury at the time of arthroscopy compared with their adult
populations. This may be due to the fact that younger pa-
tients appear to have dislocations as a result of lower en-
ergy injuries compared with adults. Prior authors
hypothesized this is due to more soft-tissue compliance in
this age group [2]. We further investigated the patient’s
acetabular morphology and found two patients with ace-
tabular dysplasia (LCEA <20�) and seven with borderline
dysplasia (LCEA between 20� and 25�). Some degree of
dysplasia may be contributing to these low-energy hip dis-
locations in this young patient population. None of these
studies, including ours, have compared a cohort of patients
undergoing arthroscopy to those undergoing closed treat-
ment alone, so we are unable to determine whether loose
body removal and treatment of intra-articular pathology
serves to prevent the development of post-traumatic osteo-
arthritis in the short and/or long-term following injury.

Limitations
This is an uncontrolled case series describing the incidence of
intra-articular loose bodies and chondral and labral injuries after
hip dislocation at the time of arthroscopy in young patients.

Fig. 3. Arthroscopic image of patient from Figs 1 and 2 showing
significant synovitis and osteochondral loose body in the joint
that was removed.

Fig. 4. Arthroscopic Image of patient with full-thickness AL fem-
oral neck cartilage injury/defect with loose chondral flaps.
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Functional outcomes were not measured and there is no com-
parison to patients that had hip dislocations treated in a closed
fashion without arthroscopy or those with open arthrotomy.
Therefore, it is unclear as to whether the removal of chondral
or osteochondral loose bodies leads to decreased third body
wear and therefore preservation of the joint as has been
hypothesized. There is also a selection bias as the senior author
works at a large tertiary care pediatric medical center and pa-
tients referred there for treatment may be more likely to be
symptomatic than a representative sample of all young patients
with traumatic hip dislocations.

Conclusions
Intra-articular injuries and loose bodies are common in
adolescent and young adult patients. Further studies are
needed to determine whether arthroscopy after traumatic
dislocation with loose body removal and treatment of
intra-articular injuries helps to prevent the development of
post-traumatic osteoarthritis.
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