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A B S T R A C T

Acetabular dysplasia is one of the most common sources of hip arthritis. With the recent innovation in hip
arthroscopy, the question has been raised whether arthroscopy can be used to treat dysplastic hip conditions. The
purposes of this systematic review are (i) describe the prevalence of intra-articular pathologies and (ii) report the
outcomes of dysplastic hip treatment with hip arthroscopy as a sole treatment. Medical databases were searched
for articles including arthroscopic findings and treatment of dysplastic hip with predetermined criteria. PubMed,
Ovid database and CINAHL (Cumulative Index to Nursing and Allied Health Literature) were searched up until
7 January 2015. Two reviewers independently assess the eligibility of retrieved studies using titles, abstracts and
full-text articles. Thirteen studies were eligible to be included for the systematic review. Overall, labral tear was
the most common pathology with a prevalence rate of 77.3%. All of the four studies describing arthroscopic treat-
ment for only borderline dysplasia reported favorable outcome. With regard to more severely dysplastic hips, two
out of three studies reported acceptable outcomes while one study reported negative results. This review indicates
that intra-articular pathology is commonly observed in symptomatic dysplastic hips with a labral tear being the
most common pathology. Arthroscopic treatment of borderline dysplasia could provide benefits whereas treat-
ment of more dysplastic hips is controversial. Nevertheless, there is a lack of evidence for using arthroscopy alone
in hips with a center edge angle <20�. Level IV, systematic review of Level IV studies.

I N T R O D U C T I O N
Developmental dysplasia of the hip is one of the most
common reasons leading to symptomatic hip arthritis [1].
Various methods have been proposed to minimize the
problems potentially resulting from abnormal hip joint
contact pressure generated by the lack of femoral head
coverage. The morphology and the organization of the
acetabulum, which is typically shallow and anteverted, and
the femoral head which is lateralized, can result in abnor-
mally high contact pressure at the articular margin of the
acetabulum [2–8]. The resultant altered hip biomechanics
can cause labral tears, chondral lesions, ligamentum teres

(LT) injuries, hip instability or impingement [2, 9–12].
This can ultimately lead to degenerative hip disease that
may necessitate joint replacement [13–16]. Depending on
the symptoms and the degree of dysplasia, treatment can
be varied. In the recalcitrant conditions with moderate or
severe dysplasia, the recommended definitive treatment
involves reconstructing the acetabular roof. Previous litera-
ture has reported promising outcomes when the patient
is treated with appropriate pelvic osteotomy procedure but
the surgical procedure is associated with a high morbidity
and have been reported to cause number of complications
[17]. With the recent advances in hip arthroscopy in terms
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of instrumentation and techniques, the treatment of
intra-articular pathologies which once was believed to re-
quire open surgery can be now performed with minimal in-
cision and free of muscle and tendon damage.
The idea of treating hip conditions with arthroscopy in
dysplastic hip has been negatively viewed based on the
concept that the contact pressure is directed toward the
lateral edge of the acetabulum. This in turn will cause early
degeneration if the underlying bone structure is uncor-
rected. However, there is a paucity of literature on how the
arthroscopic treatment will affect the dysplastic hip and the
current concept is mostly derived from expert opinions
based on biomechanics studies.

Thus, in this study, we aim to discuss the role of hip
arthroscopy in the dysplastic hip by (i) describing the
prevalence and location of pathologic lesions diagnosed
with arthroscopy and (ii) reporting the outcome using
arthroscopic treatment as a sole treatment. Through this
process, we expect to better define the indication and
contra-indication for utilizing arthroscopic treatment for
symptomatic dysplastic hips.

M A T E R I A L S A N D M E T H O D S
The online database search was made on 23 November
2014, with keywords ‘dysplastic’, ‘dysplasia’, ‘DDH’, ‘under
coverage’, ‘hypoplasia’, ‘hip’, ‘acetabular’, ‘arthroscopy’ and
‘osteotomy’ using PubMed, Ovid database (including
EMBASE, Medline and Cochrane library), and CINAHL
(Cumulative Index to Nursing and Allied Health
Literature) from the database inception to the search date
by two authors independently. A repeated search was
made in 7 January 2015 to find any additional literature.

The specific systematic review protocol was developed
in accordance with PRISMA statement [18]. The literature
searching method and included keywords were determined
a priori by two authors.

Study eligibility
Inclusion and exclusion criteria were determined before
the database search was performed. Any studies that used
arthroscopy as a sole method or as an adjuvant tool to
diagnose or treat dysplastic hips and also satisfied any one
or both of our purpose, that is (i) describing the arthro-
scopic finding and (ii) reporting the objective or subjective
outcome, were included. Exclusion criteria were (i) Level
V studies (case report and expert opinion), (ii) abstracts
from conferences without full article availability, (iii) non-
English language articles, (iv) non-human subjects and (v)
including patient with age under 12 years. The review art-
icles were also excluded but the bibliographies were hand

searched to identify any additional references that fulfill
our criteria.

All retrieved studies were first imported to Endnote X7
and duplicate studies were removed. The remaining studies
were reviewed by two authors independently by titles and
abstracts and the studies determined to be relevant from
each authors were combined and full-text manuscripts was
retrieved. The full reports were also reviewed by each au-
thors independently for eligibility and any disagreements
on inclusion were resolved by discussion. In the cases of
articles with overlapping patient cohorts, a discussion was
made between the reviewers to include the article which
best fit to our purpose. The data of the resultant studies
were extracted to prearranged summary tables.

R E S U L T
Using the search terms described, 7035 studies were ini-
tially retrieved. Forty three studies progressed to full manu-
script review. Thirteen studies from 11 institutions were
selected for final data extraction (Fig. 1).

Study characteristics
Of the 13 studies reviewed, nine studies described the
arthroscopic findings. Two of these studies reported the
outcomes of arthroscopic treatment [12, 19] and, com-
bined with four additional studies [20–23], a total of six
studies reported subjective and/or objective results. All
studies were Level IV (Case series) studies and thus formal
quality scoring for individual studies was not performed.

Two studies from one institution were included for re-
view of arthroscopic findings as there was no overlap of
the patient cohorts [12, 24]. Another institution first re-
ported the arthroscopic findings and outcome [21] and
later reported only the arthroscopic finding with a larger
cohort [25] which overlap the patient with the previous
study. Thus, the earlier study from this institution was
included for the review of outcome and the later study was
included for the review of arthroscopic findings.

The rationales for performing arthroscopy were
described in six studies but were mostly ambiguous.
Consistent indications included failure of response to con-
servative treatment, mechanical symptoms and positive
physical examination findings. However, the nature of
conservative treatment, duration, patient symptoms and
physical examination used varied across the studies. Three
studies which used arthroscopy as an adjuvant therapy
with osteotomy used advanced radiographic exams to de-
tect intra-articular pathologies before the arthroscopy and
two of these studies used the findings of the radiographic
exam as rationale for performing concurrent arthroscopy.
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Definition of dysplastic hip
The most common radiologic marker for diagnosis of dys-
plasia was lateral center edge angle (LCEA) as described
by Wiberg. Dysplasia was defined as LCEA <20� and bor-
derline dysplasia was defined as LCEA between 20� and
25� except in one institution [21, 25] which defined dys-
plasia as CE angle below 22� and borderline dysplasia as
between 22� and 28� as reported by Massie and Howorth
[26]. Other parameters used were increased acetabular
index (>10�) and anterior center-edge angle <20�.

Intra-articular findings
Six studies reported the arthroscopic findings observed
while utilizing arthroscopy as an adjuvant tool while three
studies were using arthroscopy as a sole treatment method.
Overall, across the nine studies, there were a total of 538
hips from 525 patients. Two studies did not specify male
to female ratio, and excluding these studies, female gender
constituted the majority of the patients (85%). One study
reported only borderline dysplasia and three studies
included borderline dysplasia as a part of their patient co-
horts (15%, 12.3% and 66.7%, respectively). While labrum
condition was described in all studies, chondral lesions
were reported in seven studies and LT lesions in five.
Three studies reported the presence of synovitis and two
studies reported loose bodies.

The prevalence for labrum tear across the study ranged
from 56 to 100% with the overall prevalence of 77.3%

(416 labrum tear in 538 hips). Five studies described the
locations of the labrum tear which were mostly located in
anterior or anterosuperior areas of the acetabular rim.
Chondral damage was reported for acetabulum and femur
separately in four studies and two studies reported the
overall rate combined. Overall, cartilage lesions were more
common on the acetabular side (range 59–75.2%) as com-
pared with the femoral head side (range 11–32%). The car-
tilage damage was also more commonly located in anterior
or anteriosuperior region both in the acetabulum and in
the femur. The prevalence of LT tear varied significantly
among the studies. Five studies reported prevalence of LT
tear ranging from 0 to 71% with overall rate of 15.5% (51
LT tears in 330 hips).

Other findings included synovitis (reported in three
studies with 2%, 52%, 69% prevalence, respectively) and
loose body (reported in two studies with 8.2% and 17%
prevalence) (Table I).

O U T C O M E S
All of the six studies which described the outcome of dys-
plastic hips treated without concurrent osteotomy were
Level IV studies. Three studies described the result of only
the borderline dysplasia and two studies reported result of
dysplastic hips. One study included both categories and
the outcome scores were reported separately. The min-
imum follow up period was 1 year in four studies and 2
year in two studies. Different outcome scores were utilized

Fig. 1. A flow diagram showing screening process.
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to assess patient outcome across the studies which limits
former meta-analysis.

Of the four studies which reported the outcome of bor-
derline dysplasia, three studies reported favorable out-
comes whereas one study reported poor prognosis after
labral debridement. One study emphasized the plication of
capsule after intra-articular lesions were treated.

Ambivalent results were reported among the three stud-
ies which reported outcome of arthroscopic treatment for
dysplasia. All three studies used arthroscopic debridement
for labral tear but while two studies reported promising
outcomes, one study reported the deterioration of func-
tional scores after 2 years, in which 67% of the patients
requiring reoperation. The study characteristics and out-
comes are described in Tables II and III.

D I S C U S S I O N
The shallow acetabulum in a dysplastic hip increases con-
tact forces within the joint and is a common cause of
osteoarthritis in young adults responsible for 20–40% of all
symptomatic arthritis [27–33]. A recent prospective study
of 720 participants showed significantly high rate of de-
veloping osteoarthritis in dysplastic hip with adjusted odd
ratio of roughly 3–4 [34]. Several anatomical variants can
occur as a result of altered hip biomechanics including
elongation of the LT and hypertrophy of the actabular la-
brum and together with the shallow acetabulum and anter-
ior migration of the femoral head, the injury of LT,
labrum, or articular cartilage can be commonly witnessed
[35–37]. In the current review, labral tears were observed
in over three-quarters of the symptomatic dysplastic hips
and also a high incidence of cartilage lesions and LT inju-
ries was observed. However, it is uncertain whether the se-
verity of dysplasia has the correlation with the incidence of
the lesions as the indication for surgery and the prevalence
rate varied across the studies. Only one study discussed
this and reported that patients with higher grade dysplasia
(LCEA < 15�) were associated with an increased preva-
lence and severity of the acetabular chondromalaica [38].

A number of studies have reported the intra-articular
findings by direct visualization with arthrotomy. However,
a previous systematic review revealed a substantially high
rate of labral tear detection with the use of hip arthroscopy
as compared with arthrotomy [39]; thus we chose to
report only the studies using arthroscopy to explore hip
joints. We do acknowledge, that the experience of the sur-
geons, the tools used (30� versus 70� telescope), and indi-
cation for surgery can influence the detection of the
pathologic lesions. Nevertheless, most studies in this
review reported both the injury nature and location of the
labrum tear in detail and the prevalence rate wasT
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consistently high regardless of whether advanced radio-
graphic examinations were used as part of the indication
for arthroscopy.

The ultimate treatment for symptomatic dysplastic hip
involves correction of the orientation and depth of the
acetabulum. Number of pelvic osteotomy procedure has
been proposed to achieve this which includes shelf osteot-
omy, periacetabular osteotomy (PAO) and Birmingham
interlocking periacetabular osteotomy (BIPO). The re-
view of the PAO shows improved pain and function at
short to midterm follow up in majority of the hips with
survival rate ranging 83–100% [17]. The recent publica-
tion reported the survival rate after BIPO to be as high as
89% in the patients under 20 years of age and 67% in the
patient over 30 years at 20 year follow up [40]. However,
these procedures require substantial time for rehabilita-
tion and the result may vary depend on the experience of
the surgeon. Also, the reported complications are com-
mon with major complications ranging from 6 to 37%
[17]. The use of arthroscopy on dysplastic hip was trad-
itionally viewed negatively. The symptoms associated
with hip dysplasia are thought to originate from intra-ar-
ticular damage secondary to structural deformities. The
debridement of labrum has been suggested to cause pro-
gression of cartilage damage as the hypertrophied labrum
commonly seen in dysplasia is likely to be a protective
structure against micro-instability [9, 41]. Also, it has
been suggested the pain relief from arthroscopic proced-
ure may lead to ignorance of underlying abnormal mech-
anics and would lead to arthritis [11, 42]. The study from
Ross et al. [24] indicates, failure to correct the pathoanat-
omy may result in suboptimal patient outcome.

However, the result of this study indicates that the pub-
lished evidence for avoiding arthroscopy in dysplastic or
borderline dysplastic hips is weak and although it should be
approached carefully, the arthroscopic procedures may pro-
vide at least short term benefit. The conclusion derived in
the study from Byrd and Jones [19] was that the results of
arthroscopic surgery are dependent on the underlying intra-
articular lesions and not the presence of acetabular dyspla-
sia. Also, the study from Yamamoto et al. [22] reported
that none of the patients had progressed to osteoarthritis
over mean of 8 years after arthroscopic partial limbectomy
in the patient with CE angle between 0� and 20�. The study
of Kalore and Jiranek [23] reported arthroscopic debride-
ment in borderline dysplasia resulted in a higher reopera-
tion rate but there was no significant difference when the
labrum was repaired as compared to hips with adequate
acetabular coverage. Only one study reported unacceptably
high failure rate which led to abandonment of the use of
arthroscopy in dysplstic patients in their institution [20].

This is inconsistent with some of the case reports which
reported catastrophic results after arthroscopic treatment.
The study from Matsuda and Khatod [43] reported two
cases where rapidly progressive osteoarthritis developed
after arthroscopic labral repair. A similar result was re-
ported by Mei-Dan et al. [44] in a patient with borderline
dysplasia. Both studies suggested that increased instability
after arthroscopy may have contributed to the rapid aggra-
vation of arthritis. In such cases, the capsular plication as
suggested by Domb et al. [12] could be utilized to attempt
to prevent instability. Also, it should be noted that across
the studies reviewed, the authors emphasized avoidance of
over-zealous resection.

Arthroscopy as an adjuvant treatment
The role of arthroscopy can expand to be an adjuvant tools
with concomitant pelvic osteotomy procedures. However,
the incidence of labral tear and its outcome after concur-
rent osteotomy is controversial. Domb et al. [45] described
the benefit of hip arthroscopy prior to PAO to be (i) diag-
nosis of intra-articular pathology which could alter of the
indication from PAO to arthroplasty and (ii) treatment of
intra-articular pathology which could provide better surgi-
cal outcome. Despite the number of studies reporting fa-
vorable outcome of PAO with adjuvant arthroscopy, it is
unclear whether the symptom improvement is a result of
structural change or from treating intra-articular lesions
with arthroscopy. Although we did not review this subject
in this current review, we agree that cartilage damage can
be more severe than presumed preoperatively with conven-
tional imaging and pre-osteotomy arthroscopy in severe
dysplastic hip may guide surgeons to determine the most
appropriate operation.

Limitation and future study
Despite the detailed systematic review of the outcomes of
arthroscopic treatment for hip dysplasia, there are only a
limited number of studies dealing with this subject and re-
porting with limited treatment option. Recent studies have
reported better outcomes when the labrum is recon-
structed or repaired when compared with labral debride-
ment or resection. Also, reconstruction of LT has been
reported to provide stability of the hip joint [46]. As none
of the studies reviewed included reconstruction of the la-
brum or LT, it is uncertain whether these procedures could
provide benefit when treating a dysplastic hip. Another
limitation is that most of the studies reviewed reported
relatively short term outcome and the result after long
term follow up is limited. Finally, none of the studies has
reported the result of a control group, with the same path-
ology treated non-operatively, thus whether arthroscopy is
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responsible for short term benefits or aggravations remain
unanswered. Nevertheless, further studies should be per-
formed under the boundaries of strict ethics.

C O N C L U S I O N
This systematic review reports that the intra-articular path-
ology in symptomatic dysplastic hip is extremely common
with high incidence of labral tear, cartilage damage and LT
injury. The short term result of arthroscopic treatment for
this pathology seems to be beneficial in borderline dyspla-
sia but the effect of it in moderate dysplasia is unclear and
need careful approach. Special question raised from this
study is the long term result of the previously published re-
ports and the effect of LT or labrum reconstruction on this
subjects.
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