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Background  
Acetabular dysplasia (AD) is defined as a structurally deficient acetabulum and is a 
well-recognized cause of hip pain in young adults. While treatment of severe AD with a 
periacetabular osteotomy has demonstrated good long-term outcomes, a trial of 
non-operative management is often recommended in this population. This may be 
especially true in patients with milder deformities. Currently, there is a paucity of 
research pertaining to non-operative management of individuals with AD. 

Purpose  
To present expert-driven non-operative rehabilitation guidelines for use in individuals 
with AD. 

Study Design   
Delphi study 

Methods  
A panel of 15 physiotherapists from North America who were identified as experts in 
non-operative rehabilitation of individuals with AD by a high-volume hip preservation 
surgeon participated in this Delphi study. Panelists were presented with 16 questions 
regarding evaluation and treatment principles of individuals with AD. A three-step 
Delphi method was utilized to establish consensus on non-operative rehabilitation 
principles for individuals presenting with AD. 

Results  
Total (100%) participation was achieved for all three survey rounds. Consensus, defined a 
piori as > 75%, was reached for 16/16 questions regarding evaluation principles, activity 
modifications, appropriate therapeutic exercise progression, return to activity/sport 
criteria, and indications for physician referral. 

Conclusion  
This North American based Delphi study presents expert-based consensus on 
non-operative rehabilitation principles for use in individuals with AD. Establishing 
guidelines for non-operative management in this population will help reduce practice 
variation and is the first step in stratifying individuals who would benefit from 
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non-operative management. Future research should focus on patient-reported outcomes 
and rate of subsequent surgical intervention to determine the success of the guidelines 
reported in this study. 

Level of Evidence    
Level V 

BACKGROUND 

Acetabular dysplasia (AD) is defined as a structurally defi-
cient acetabulum, both in shape and orientation, resulting 
in poor coverage of the femoral head and is a well-recog-
nized cause of hip pain in young adults.1‑4 As a result of 
poor acetabular coverage, excessive wear on the acetabular 
articular cartilage and labrum can occur to potentially pro-
duce degenerative changes.5‑8 Without appropriate man-
agement, AD can lead to severe pain and disability.9,10 

Acetabular dysplasia may result in hip osteoarthritis due 
to the increased shear forces and loading of the acetabulum 
and labrum.11,12 The labrum attenuates 1-2% of the joint 
load in a normal hip during gait. However, the labrum is re-
sponsible for 4-11% of the total joint load in an individual 
with AD secondary to increased antero-superior loading of 
the acetabulum.13,14 Individuals with AD have also been 
shown to demonstrate muscle strength deficits, as well as 
iliopsoas and adductor related pain 56%.15 While treatment 
of severe AD with a periacetabular osteotomy has demon-
strated good long-term outcomes, a trial of non-operative 
management is often recommended in this popula-
tion.16‑18 This is especially true in those with mild defor-
mities. The role of non-operative rehabilitation in an in-
dividual with AD is to re-establish strength and functional 
control of the lumbopelvic and hip musculature to improve 
dynamic stability of the hip and lower extremity in the set-
ting of osseous instability as well as to provide activity 
modification strategies to reduce hip joint irritability. 
Currently, there is a lack of research pertaining to non-

operative management of individuals with AD. Establishing 
expert-based non-operative rehabilitation recommenda-
tions, including initial evaluation principles, activity mod-
ifications, therapeutic exercise progression, return to ac-
tivity criteria, and indications for physician referral, will 
provide guidance and reduce variation in a practice area 
where research is lacking. Additionally, this study will set 
the groundwork to determine those who are most likely to 
benefit from non-operative rehabilitation. The purpose of 
this study is to present expert-driven non-operative reha-
bilitation guidelines for use in individuals with AD. 

METHODS 
DELPHI PANEL 

The panel of experts who participated in this study con-
sisted of 15 physiotherapists who were identified as experts 
in the non-operative physiotherapy management of indi-
viduals with AD. To avoid bias, panelists were selected from 
various geographic locations across the United States and 
Canada. Participants were selected based on the following 
criteria, including (1) identification as an expert in non-

operative management of individuals with AD by a high-
volume hip preservation surgeon and (2) treating at least 
20 patients diagnosed with AD per year. Participants were 
blinded for the entirety of the study. 

DELPHI STRUCTURE AND DATA COLLECTION 

A three-step classic Delphi method was used for the current 
study. Methods are similar to those described by Disantis 
et al.19 In summary, panelists were presented with three it-
erative survey rounds via an emailed link. For each survey 
round, analysis of participants responses was completed by 
two study members (AD and RM). Any disagreements were 
resolved by a third team member (MM). Survey responses 
were deidentified for analysis. 
Panelists were presented with 16 free-response ques-

tions on 9 topics regarding non-operative rehabilitation 
principles for AD. The topic areas are listed below: 

During the first survey round, responses were coded for 
common thematic content. Common responses reported by 
> 50% of panelists were considered modal, while common 
responses reported by >35% of panelists formed a second 
tier of responses. During the second survey round, panelists 
received nine topic related questions and were asked to 
agree or disagree with the modal response. Those who dis-
agreed were provided a response including the second-tier 
items as well as the option for free text. The same process 
was repeated for round three. Consensus for 15/16 ques-
tions was reached in survey round two. Consensus for 16/16 
questions was reached in survey round three. 

RESULTS 

The expert panel in the current study consisted of 15 phys-
iotherapists who were identified as experts in the non-op-
erative physiotherapy management of individuals with AD. 
All 15 therapists (100%) participated in the three Delphi 
rounds. Consensus was achieved for 100% of the 16 ques-
tions provided to the expert panel regarding non-operative 
rehabilitation principles for AD. 

1. Initial evaluation principles 
2. Activity limitations 
3. Therapeutic exercise progression 
4. Lumbopelvic and lower extremity neuromuscular 

control 
5. Rehabilitation of the hip flexor complex 
6. Muscle stretching principles 
7. Cardiovascular fitness 
8. Return to recreational activity/sports 
9. Referral back to a hip specialist 
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INITIAL EVALUATION PRINCIPLES (RANGE OF MOTION, 
MUSCLE STRENGTH, SPECIAL TESTS, AND FUNCTIONAL 
TESTS) 

ACTIVITY MODIFICATIONS 

THERAPEUTIC EXERCISE PROGRESSION 

LUMBOPELVIC AND LOWER EXTREMITY 
NEUROMUSCULAR CONTROL 

REHABILITATION OF THE HIP FLEXOR COMPLEX 

MUSCLE STRETCHING PRINCIPLES 

CARDIOVASCULAR FITNESS 

RETURN TO RECREATIONAL ACTIVITY/SPORTS 

1. 14/15 (93%) of panelists agreed that hip flexion and 
hip internal (IR) and external rotation ER, in supine 
and prone, ROM measurements are the most impor-
tant. One dissenting panelist felt that hip abduction 
should also be measured. 

2. 14/15 (93%) of panelists agreed that muscle strength 
measures for the hip abductors, hip extensors, deep 
rotators, and core are the most important. One dis-
senting panelist felt that the quadriceps strength 
should also be measured. 

3. 15/15 (100%) of panelists agreed that a battery of 
special tests, including flexion/adduction/internal ro-
tation (FADIR), flexion/abduction/external rotation 
(FABER), log roll, and apprehension testing should be 
utilized. 

4. 15/15 (100%) of panelists agreed that SL activities 
should be utilized to assess functional control. Exam-
ples of functional tests included a SL stance, SL squat, 
and SL step down. 

5. 15/15 (100%) of panelists agreed that activities that 
do not increase pain should be permitted and painful 
activities should be modified or discontinued. 

6. 15/15 (100%) of panelists agreed that progression 
from local to global exercise should be based upon 
quality of movement and irritability of the hip joint. 
Examples of quality of movement parameters in-
cluded adequate muscle activation and minimal com-
pensatory strategies. 

7. 14/15 (93%) of panelists agreed that progression from 
isometric to concentric exercises should be based on 
reported pain level and progression from concentric 
to eccentric exercises should be based on quality of 
movement. Examples of quality of movement in-
cluded adequate muscle activation through palpation 
and minimal compensatory strategies. One dissent-
ing panelist thought that progression from isometrics 
should be initiated as soon as possible, incorporating 
these exercises with concentric exercises to fatigue. 

8. 15/15 (100%) of panelists agreed these tasks should 
challenge both the pelvis and lower quarter with a 
focus on SL control. These tasks should include both 
static and multidirectional tasks and be progressed 
based on quality of movement, beginning in low 
level positions progression to high level positions. 
Exercise examples to facilitate lumbopelvic neuro-
muscular control should include transversus abdo-

minis firing in various positions while exercises to 
facilitate lower extremity neuromuscular control 
should include double and SL activities. All panelists 
(100%) agreed progression from double to SL activi-
ties are appropriate when the patient exhibits no 
trunk or pelvic compensations during double leg ac-
tivities and the patient can maintain pelvic and 
lower extremity control during a basic SL task. 

9. 15/15 (100%) of panelists agreed therapeutic exercise 
should begin only after the patient has demonstrated 
an improvement in posterolateral hip muscle 
strength and a reduction of hip joint irritability. 
These exercises should begin in a short lever (knee 
flexed) position, when appropriate. 

10. 14/15 (93%) of panelists agreed that these exercises 
may only be necessary based on sporting demands 
and be used only in the setting of tolerance to short 
lever hip flexion exercises and reduced hip irritability. 
Examples of sports that may require prescription of 
long lever exercises including dancers. One dissent-
ing panelist thought that long lever exercises should 
be utilized with all patients if there is no pain with 
hip flexor muscle activation. 

11. 13/15 (87%) of panelists agreed muscle stretching 
should not be a focus of rehabilitation as hip dyspla-
sia is a diagnosis related to joint instability. Two dis-
senting panelists thought that muscle stretching 
should be incorporated based upon findings of physi-
cal examination. 

12. 15/15 (100%) of panelists agreed low impact activi-
ties should be encouraged when pain-free. Examples 
of such activities include cycling and swimming 
(with a pool buoy if necessary). Higher impact car-
diovascular activities may be initiated as strength 
improves and hip joint irritability decreases. 

13. 14/15 (93%) of panelists agreed individuals may begin 
running when they demonstrate a decrease in hip 
joint irritability, appropriate pelvic and lower extrem-
ity neuromuscular control during SL activities, and a 
normal gait pattern with ambulation. One dissenting 
panelist recommended the use of functional testing 
including the Vail Sport Test and the Selective Func-
tional Movement Assessment (SFMA) should be uti-
lized in conjunction with these measures. 

14. 15/15 (100%) of panelists agreed individuals may be-
gin plyometric exercises when they report minimal to 
no pain and appropriate pelvic and LE neuromuscular 
control during all running and low-level agility tasks. 
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REFERRAL TO A PHYSICIAN HIP SPECIALIST 

DISCUSSION 

A trial of physiotherapy to improve strength and neuro-
muscular control is often recommended before surgical in-
tervention in individuals presenting with AD. Currently, 
there is no consensus regarding non-operative rehabilita-
tion principles, including evaluation, therapeutic exercise 
and neuromuscular control recommendations, return to ac-
tivity criteria, and criteria for referral back to a hip spe-
cialist, for individuals with AD. This Delphi study was con-
ducted to establish expert-based rehabilitation principles 
for individuals presenting to physiotherapy for manage-
ment of AD. 

INITIAL EVALUATION PRINCIPLES 

RANGE OF MOTION 

Consensus Point: During an initial evaluation for an in-
dividual presenting for non-operative management of AD, 
hip flexion and hip IR and ER, in supine and prone, are the 
most important ranges of motion to measure. 
Assessment of hip ROM is an important element of an 

initial physiotherapy evaluation. The panelists recommend 
a through side-to-side comparison of hip ROM, with a focus 
on hip flexion and hip IR and ER ROM. Individuals with 
AD have been shown to demonstrate normal or increased 
hip ROM.20,21 Careful attention should be paid the end of 
physiologic hip flexion ROM, ensuring that there are no 
compensatory movements of the lumbar spine during this 
measurement. Additionally, hip IR and ER ROM should be 
measured in both the supine with the hip and knee flexed to 
90 degrees as well as in prone with the hip in neutral flex-
ion/extension. Screening of hip rotation in the prone posi-
tion reduces possibility of ROM restriction due to femoral 
head neck offset and therefore may allow for better as-
sessment of the bony structure of the femoroacetabular ar-
ticulation, specifically the presence of femoral version.22 

Increased hip IR may indicate the presence of femoral an-

teversion, while increased hip ER may indicate the presence 
of femoral retroversion.23,24 Holm et al.25 reported hip ro-
tation ROM has good reliability in screening for femoral 
version. Additionally, Uding et al.26 report a 20 degree dif-
ference between hip IR and ER ROM when measured prone 
may be suggestive of abnormal femoral version.26 Femoral 
anteversion in the presence of AD may further decrease the 
stability of the hip joint and progression of symptoms. Li et 
al.27 reported individuals with AD and concomitant femoral 
anteversion demonstrate a significantly greater incidence 
of OA. 

STRENGTH 

Consensus Point: During an initial evaluation for an in-
dividual presenting for non-operative management of AD, 
the hip abductors, hip extensors, deep rotators, and core 
musculature are the most important muscle groups to 
strength test. 
Decreased strength of the lumbopelvic and posterolat-

eral hip complex may lead to a reduction in hip stability. In 
the setting of osseous insufficiency secondary to AD, mus-
cular strength may plan an even larger role by providing dy-
namic stability to the hip joint. The gluteus medius, gluteus 
maximus, deep rotators, and core musculature are key sta-
bilizers of the hip joint and should be assessed during an 
initial physiotherapy evaluation in an individual with AD.28 

In conjunction with the gluteus maximus and deep ro-
tators, the gluteus medius muscle controls transverse and 
frontal plane motion of the femur, preventing femoral ad-
duction and internal rotation, while the core musculature 
assists with maintaining neutral pelvic and spinal align-
ment.29,30 

Given their role in lumbopelvic stability, the panelists 
recommend strength testing of the hip abductor, hip exten-
sor, and deep rotator muscles through manual muscle test-
ing or handheld dynamometry. Core musculature may be 
evaluated through performance of a plank and side plank, 
assessing for inability to maintain proper form over 45-sec-
onds. The plank and side plank exercises were chosen as 
they are a widely utilized measure of isometric core 
strength. While the strength deficits associated with other 
non-arthritic hip disorders, such as femoroacetabular im-
pingement, has been shown in the literature, there is little 
research assessing the strength deficits associated with 
AD.31,32 In a study of 46 men and 49 women with symp-
tomatic AD, Wang et al.33 reported hip abductor muscle 
strength was decreased compared to the contralateral, 
asymptomatic hip during isokinetic strength testing. 

SPECIAL TESTS 

Consensus Point: During an initial evaluation for an in-
dividual presenting for non-operative management of AD, 
special tests including FADIR, FABER, log roll, and appre-
hension testing should be utilized. 
While no single special test exists to evaluate for the 

presence of AD, a cluster of examination findings, along 
with the individuals subjective report, may indicate the 
presence of intra-articular hip pain and concomitant hip in-

15. 15/15 (100%) of panelists agreed individuals may be 
cleared for full return to sports when they demon-
strate adequate pelvic and LE neuromuscular control 
during all SL tasks, normalized strength, and toler-
ance to all sport specific tasks, including running and 
plyometrics. 

16. 13/15 panelists agreed a patient should be referred 
to a physician specializing in hip-related injuries if 
they are exhibiting no decrease in symptoms despite 
improved strength and neuromuscular control after 
4-8 weeks of physiotherapy. Two dissenting panelists 
felt that individuals should undergo at least 12 weeks 
of therapy before referring to a physician hip special-
ist. The patient may be referred to a physician hip 
specialist for an initial or return consultation de-
pending on the route physical therapy management 
was initiated. 
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stability associated with AD. The FADIR and FABER tests 
are commonly utilized to assess for the presence of intra-
articular hip pain in this population. A systematic review by 
Caliesch et al.34 assessed the diagnostic accuracy of clini-
cal tests for femoroacetabular impingement and found the 
FADIR test had a sensitivity of 0.96 (0.91-0.99) and a speci-
ficity of 0.11 (0.06-0.02) and the authors also reported a 
sensitivity of 0.6 (0.15 to 0.95) and a specificity of 0.2 (0.10 
to 0.35). Therefore, these tests should be utilized to screen 
for the presence of intra-articular pain, not identify a spe-
cific pathology. Following identification of intra-articular 
hip pain, the use of apprehension testing may assist clin-
icians in identifying the presence of hip joint instability. 
Hoppe et al.35 analyzed three physical examination ma-
neuvers to detect the presence of instability and found the 
abduction-hyperextension-external rotation test was the 
most accurate with a sensitivity and specificity of 80.6% 
and 89.4%, respectively. A systematic review by Cohen et 
al.36 found 65% of patients with a diagnosis of hip instabil-
ity reported the presence of anterior apprehension in a po-
sition of combined hip extension and external rotation. 

FUNCTIONAL CONTROL 

Consensus Point: During an initial evaluation for an indi-
vidual presenting for non-operative management of AD, SL 
activities such as a SL stance, SL squat, an/or step down 
should be utilized to assess functional control. 
The relationship between lumbopelvic and postero-lat-

eral hip muscle function and lower extremity injury has 
been well documented in the literature.37‑42 Frontal plane 
pelvic motion is controlled mainly by the gluteus medius 
muscle, providing not only dynamic stabilization of the hip 
joint, but also assists with control of knee adduction mo-
ment during SL activities.43,44 The deep hip external rota-
tors and core musculature also play a role providing con-
trol of femoral internal rotation and dynamic stability of 
the trunk, respectively.45 Along with muscle activation, the 
presence of abnormal femoral version may impact an in-
dividual’s performance during functional testing. In order 
to appropriately assess functional control of these muscles, 
the panelists recommend evaluating an individual’s per-
formance during SL tasks, including but not limited to a 
SL stance, SL squat, and or/step down maneuver. Observa-
tion of static SL stance can be useful to assess for gluteus 
medius dysfunction through the presence of a Trendelen-
burg sign, defined as a contralateral pelvic drop or a shift 
in the trunk to keep the pelvis level.46,47 McGovern et al.48 

found the SL squat and the step-down test can help identify 
kinematic and biomechanical deficiencies and are useful in 
the evaluation of an individual with non-arthritic hip pain. 

ACTIVITY MODIFICATIONS 

Consensus Point: Recreational activities that do not in-
crease pain should be permitted, however, activities that in-
crease pain should be modified (ie. reduced intensity or fre-
quency) as needed to remain symptom free. 
Individuals presenting with AD are generally young and 

active, therefore, activity modifications while undergoing 

a trial of supervised physiotherapy may be indicated. The 
panelists recommend all recreational activities should be 
pain-free as a common short-term goal of non-operative 
physiotherapy is a reduction in pain. Continuing activities 
that are painful may hinder the individual’s ability to per-
form the necessary strength and control exercises which are 
crucial to improving dynamic joint stability in this popula-
tion. These activities often include prolonged upright activ-
ities or activities incorporating large ranges of hip motion, 
especially into flexion and rotation. Therefore, activities 
that are painful should be modified as needed. Modifica-
tions may include discontinuation of the activity or simply 
a reduction in the intensity or frequency. Tolerance to these 
activities should be reassessed as strength and functional 
control improves and can be reinitiated when the individu-
als report improved tolerance to these activities. 

THERAPEUTIC EXERCISE PROGRESSION 

LOCAL TO GLOBAL EXERCISE PROGRESSION 

Consensus Point: Progression from local to globally-fo-
cused exercise should be based upon quality of movement 
(ie. adequate muscle activation with minimal compen-
satory actions) and irritability of the hip joint. 
Appropriate functional control relies on coordinated ac-

tivation of muscles across multiple joints. To establish 
functional control, however, an individual needs to first 
demonstrate competency in local muscle control (deep ro-
tators, etc) as activation of global muscles in the presence 
of local dysfunction may reduce the ability of the local mus-
culature to assist with basic stability tasks. Local muscle 
control should be assessed through an individual’s abil-
ity to perform low-load isometric exercises in varying non-
weight bearing positions without compensation. Examples 
of these activities include gluteal bridges, clamshells, and 
transverse abdominis firing (Figure 1). The importance of 
local muscular control has been well established in patients 
with low back pain as the local muscles promote segmental 
stabilization and are superior to controlling unwanted load 
through the spine.49 Once an individual demonstrates ad-
equate muscle activation with minimal compensatory ac-
tions during local exercise, the panelists recommend pro-
gression to global exercise, which may include weight 
bearing tasks (Figure 2). Global exercises should challenge 
the control of multiple muscle groups across multiple joints 
and should mimic an individual’s activity goals. 

ISOMETRIC TO ECCENTRIC EXERCISE PROGRESSION 

Consensus Point: Progression from isometric to concentric 
exercise should be based on the individuals reported pain 
level during exercise. Progression from concentric to eccen-
tric exercise should be based upon quality of movement (ie. 
adequate muscle activation with minimal compensatory ac-
tions). 
Isometric muscle activation increases muscle tension 

without changing muscle length or joint range of motion 
and these types of contractions assist with dynamic joint 
stability.50 Not only do isometric contractions assist with 
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Figure 1. Examples of local muscle control exercises including a) supine transverse abdominis contraction with              
palpation, b) gluteal bridge, and c) sidelying hip abduction with resistance band.             

Figure 2. Examples of global exercises including a) SL stance, b) SL squat, and c) lateral step down.                 

maintaining a stable posture during dynamic movements, 
but they have been shown to benefit both acute and chronic 
pain and allow for increased joint stability and strength in 
the presence of pain.50‑54 The panelists recommend use of 
isometric exercise in the presence of acute pain in the hip 
joint to improve muscle activation and joint stability. When 
the individual demonstrates less irritability in the hip joint 
as well as adequate muscle activation during isometric ex-

ercise, clinicians should progress to concentric exercises to 
further assist with muscle strengthening. 
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LUMBOPELVIC AND LOWER EXTREMITY 
NEUROMUSCULAR CONTROL 

THERAPEUTIC EXERCISE FOR LUMBOPELVIC AND LOWER 
EXTREMITY NEUROMUSCULAR CONTROL 

Consensus Point: Exercises to facilitate lumbopelvic and 
lower extremity neuromuscular control should challenge 
both the pelvis and lower quarter with a focus on SL control 
when appropriate. Exercises should begin in low demand 
positions (ie. supine, quadruped, or tall kneeling) and 
progress to high demand positions (ie. double and SL) as 
tolerated. These tasks should include both static and mul-
tidirectional tasks and be progressed based on quality of 
movement. 
The association between adequate lumbopelvic control 

and lower extremity injury has been well established in the 
literature.30,55 The lumbopelvic region serves as the foun-
dation for the trunk and lower extremity and poor lum-
bopelvic neuromuscular control can result in uncontrolled 
trunk movement as well as lower extremity valgus.56,57 The 
gluteus medius, gluteus maximus, deep external rotator, 
and core musculature play an important role in lum-
bopelvic neuromuscular control and exercises should be 
prescribed to challenge functional control these mus-
cles.58‑60 The panelists recommend beginning lumbopelvic 
control exercises in low demand positions of supine, 
quadruped, and tall kneeling incorporating lower and upper 
extremity movement based on quality of movement (Figure 
3). Once adequate lumbopelvic control has been estab-
lished in low demand positions, exercises should be pro-
gressed to double and SL weight bearing activities. Weight 
bearing exercises should begin with static tasks, progress-
ing to dynamic, multidirectional tasks based on quality of 
movement (Figure 4). 

PROGRESSION FROM DOUBLE TO SL ACTIVITIES 

Consensus Point: Progression from double to SL activities 
is appropriate when an individual exhibits no trunk or 
pelvic compensation during double leg activities and can 
maintain pelvic and lower extremity control during a basic 
SL stance. 
Double leg activities, such as a squat, should be utilized 

to establish basic static and dynamic control of the pelvis 
in a weight bearing position. While Lubahn et al.61 found 
the double leg squat with a load may be effective strategy 
to activate the gluteus maximus, it has been well estab-
lished that electromyographic (EMG) activity of the gluteus 
medius and gluteus maximus muscles are highest in a SL 
position.62 However, a study of 22 healthy females with a 
mean age of 22.6 + 2.5 years found the magnitude of an-
ticipatory gluteus medius activity before toe off of the con-
tralateral limb during a SL squat was significantly corre-
lated with the knee abduction moment (p < .001).63 This 
study highlights importance of establishing appropriate 
gluteus medius muscle recruitment in a double leg position 
before progressing to SL activities.63 Therefore, the pan-
elists recommend progression from double to SL activities 
only when the individual can maintain appropriate pelvic 

and trunk control during double leg activities and can 
maintain pelvic and lower extremity control during a basic 
SL stance. Thorough attention should also be given to 
sagittal plane control, specifically pelvic tilt. Individuals 
with AD may increase their anterior pelvic tilt to improve 
functional acetabular retroversion, providing improved 
coverage anterior-superior femoral head.64,65 Therefore, 
creating increased anterior pelvic tilt may be a helpful com-
pensatory motion to encourage in this population when 
transitioning from double to SL activities. 

REHABILITATION OF THE HIP FLEXOR COMPLEX 

Consensus Point: Therapeutic exercise directed at the hip 
flexor complex should begin only after the patient has 
demonstrated an improvement in posterolateral hip 
strength and a reduction in hip joint irritability. These exer-
cises should begin in a short lever position, when/if appro-
priate. Long lever hip flexion exercises may only be neces-
sary based on sporting demands (i.e. dancers). They should 
be incorporated only when the patient has reduced hip joint 
irritability and is tolerating all short lever hip flexion exer-
cises without an increase in pain. 
The iliopsoas muscle complex sits anterior to the hip 

joint and may compensate for the lack of osseous stability 
associated with AD.66‑68 As a result, the iliopsoas tendon 
is susceptible to inflammation, overload, and/or pain. Fur-
thermore, Philippon et al.69 reported a link between glu-
teus medius muscle weakness and iliopsoas tendonitis. It 
has been shown that gluteal weakness is present in individ-
uals with AD and therefore may increase the likelihood of 
developing iliopsoas tendonitis. More recently, Jacobsen et 
al.70 performed an ultrasound evaluation of the iliopsoas in 
100 individuals with symptomatic AD. The authors reported 
that 50% of individuals demonstrated abnormalities in the 
iliopsoas tendon, hypothesizing that these abnormalities 
were a result of insufficient anterior acetabular coverage 
and the resulting increased load placed through the iliop-
soas.70 Therefore, the expert panel recommends avoiding 
hip flexor muscle strengthening until improved dynamic 
hip joint stability has been established through increased 
posterolateral hip strength. When appropriate, these exer-
cises should begin in a short lever position to minimize the 
chance of further irritation to the iliopsoas tendon. If long 
lever hip flexion is a required sporting demand, strengthen-
ing of the iliopsoas in a long lever should be prescribed, but 
only after adequate tolerance to short lever strengthening 
has been established. Both short and long lever hip flexion 
exercises should be discontinued if the patient reports in-
creased pain. 

MUSCLE STRETCHING PRINCIPLES 

Consensus Point: Muscular stretching should not be a focus 
of physiotherapy as AD is a diagnosis of instability. The fo-
cus of physiotherapy for patients with AD should be opti-
mizing joint stability, not increasing mobility. 
As previously mentioned, the iliopsoas complex acts as 

a secondary stabilizer to the hip joint and may be hyper-
tonic secondary to the lack of osseous coverage associated 
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Figure 3. Examples of low demand lumbopelvic control exercises including a) supine march, b) supine lower               
extremity isometric hold with alternating upper extremity flexion, c) alternating upper extremity flexion in               
supine, and d) bird dog.      

Figure 4. High demand lumbopelvic exercise progression including a) quadruped hip extension with medial             
resistance, b) standing hip abduction with resistance band on unstable surface, c) lateral step down with medial                  
resistance, and d) SL stance on unstable surface with upper extremity perturbations.             

with AD.67,68 Other muscles, such as the hip adductors, 
which act to stabilize the pelvis and lower extremity during 
the stance phase of gait, may also exhibit hypertonicity. 
Evaluation of the flexibility of these muscles may indicate 
they muscle tightness, the authors caution against restor-

ing flexibility to these muscles in the early stages of the 
rehabilitation process as these muscles are providing ante-
rior joint stability in the setting of osseous instability. Once 
adequate posterolateral hip strength has been established, 
providing increased dynamic hip joint stability, stretching 

Non-Operative Rehabilitation Principles for Use in Individuals with Acetabular Dysplasia: A North America…

International Journal of Sports Physical Therapy

https://ijspt.scholasticahq.com/article/89265-non-operative-rehabilitation-principles-for-use-in-individuals-with-acetabular-dysplasia-a-north-american-based-delphi-study/attachment/184658.png
https://ijspt.scholasticahq.com/article/89265-non-operative-rehabilitation-principles-for-use-in-individuals-with-acetabular-dysplasia-a-north-american-based-delphi-study/attachment/184659.png


can be initiated as tolerated. It should be noted, however, 
that the expert panel recommends a larger focus be placed 
on strength and neuromuscular control training to improve 
joint stability. 

CARDIOVASCULAR EXERCISE 

Consensus Point: Low impact activities such as cycling, the 
elliptical, and swimming (with a pool buoy if necessary) 
should be encouraged if pain-free. High impact cardiovas-
cular activities such as running and plyometrics may be ini-
tiated as tolerated when strength and neuromuscular con-
trol improves and hip joint irritability and decreased. 
The importance of cardiovascular exercise is well estab-

lished.71,72 Maintenance of cardiovascular fitness during a 
trial of non-operative physiotherapy for the treatment of 
AD is crucial to allow for re-initiation of recreational activ-
ities as pain allows. Given individuals with AD often com-
plain of pain with upright and high impact activities, low 
impact activities including cycling, the elliptical trainer, 
and swimming should be encouraged. Modifications may 
need to be made, such as adjusting seat position, stride 
length, and swim stroke, to allow these activities to be 
performed without increasing symptoms. These activities 
should be adjunct to strength and neuromuscular control 
exercises. As strength and functional control improves, in-
dividuals may report improved tolerance to higher impact 
activities. These high impact cardiovascular activities, in-
cluding running and plyometrics, should be encouraged as 
pain allows. 

RETURN TO RECREATIONAL ACTIVITIES/SPORTS 

RETURN TO STRAIGHT LINE RUNNING 

Consensus Point: Individuals may begin running when they 
demonstrate normalized strength, minimal hip joint irri-
tability, appropriate pelvic and lower extremity neuromus-
cular control during SL activities, and a normal gait pattern 
during ambulation at faster paces (Table I). 
Straight line running should be utilized as the first step 

in the return to sport progression as it introduces a dy-
namic, low load through the lower extremity and helps im-
prove cardiovascular endurance. Utilizing objective criteria, 
including pain, ROM, and functional control, is crucial as 
running is the first sport-specific activity in the rehabili-
tation process. Despite the increased recognition of non-
arthritic hip joint pathologies, there is a dearth of literature 
supporting return to run criteria for these individuals. The 
panelists recommend utilizing a combination of measures, 
including hip joint pain, lumbopelvic and lower extremity 
neuromuscular control during SL activities, and gait, to as-
sess for readiness to return to straight line running. Run-
ning should be progressed in a gradual manner utilizing 
walk/jog intervals to allow for monitoring of hip joint irri-
tability. If the patient demonstrates appropriate tolerance 
to a running progression, low-level agility drills, including 
ladder drills, should be initiated. 

INITIATION OF PLYOMETRIC ACTIVITIES 

Consensus Point: Plyometric activities should be initiated 
when an individual demonstrates normalized strength, 
minimal to no pain, and appropriate pelvic and lower ex-
tremity neuromuscular control during all running and low-
level agility tasks (Table I). 
Plyometrics exercises are crucial for return to sport pro-

gression as such activities improve power development dur-
ing functional movement patterns, allowing the individual 
to prepare for their sporting demands.73 Along with in-
creased power production, plyometrics increase peak force 
and velocity of acceleration movements and increase mus-
cle activation.74 The panelists recommend progressing to 
plyometric activities when an individual is demonstrating 
minimal to no pain and appropriate pelvic and lower ex-
tremity neuromuscular control during straight line running 
and low-level agility tasks. Plyometric exercise should be-
gin with double leg activities, progressing to SL activities 
when the patient demonstrates appropriate functional con-
trol with double leg tasks. Careful attention should be pain 
to dosing of plyometric activities, specifically contacts per 
session, and should be based on athletic ability or exercise 
volume.75 

FULL RETURN TO SPORT 

Consensus Point: An individual should be cleared for full 
participation in sporting activities when they demonstrate 
normalized strength, adequate pelvic and lower extremity 
neuromuscular control during SL tasks, and tolerance to all 
sport specific activities including running and plyometrics 
(Table I). 
Full return to activity is a common goal of individuals 

with symptomatic AD as these individuals tend to be young 
and athletic. Currently, there is no literature indicating re-
turn to sport rates or objective criteria that should be uti-
lized to determine readiness to return to full participation 
in individuals with AD. The panelists recommend utilizing 
a combination of strength, lower extremity neuromuscular 
control, and tolerance to sport specific activities as crite-
ria to determine readiness for full return to sport. Along 
with this objective criteria, psychological readiness should 
be taken into account as decreased psychological readi-
ness may result in reinjury and/or decreased sport per-
formance.76‑79 In individuals with femoroacatebaular im-
pingement syndrome (FAIS), Jochimsen et al.80 reported 
low self-efficacy and high kinesiophobia resulted in worse 
function and increased pain. Given the long-standing na-
ture of AD and similar activity limitations seen with FAIS, 
an assumption can be made that these individuals will ex-
hibit signs consistent with low confidence and fear and 
clinicians should recognize the importance of these factors 
when considering full return to sport clearance. 

REFERRAL TO A PHYSICIAN HIP SPECIALIST 

Consensus Point: An individual should be referred for ini-
tial or return consultation to a physician specializing in hip 
preservation if they are exhibiting no decrease in symptoms 
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Table I. Panelist recommendations for return to recreational activities/sports        

Return to Straight Line Running Initiation of Plyometric Activities Full Return to Sports 

despite improved strength and neuromuscular control with 
completion of 4-8 weeks of physiotherapy. 
After the initial diagnosis of AD, an individual may be 

referred for physiotherapy. If after 4-8 weeks of hip specific 
physiotherapy, the individual reports no decrease in symp-
toms despite improved strength and neuromuscular con-
trol, a referral to a physician specializing in hip preserva-
tion is indicated. It should also be noted that individuals 
with more severe disease may not be candidates for a trial 
of non-operative management due to the increased possi-
bility of early onset arthritis.81 Severity of disease is often 
classified utilizing the lateral center edge angle (LCEA) on 
an anteroposterior radiograph, with an LCEA < 20 degrees 
considered pathologic and an LCEA between 20-25 degrees 
considered borderline dysplastic.82 While the LCEA is an 
oversimplification of the diagnosis, it may be a useful find-
ing for physiotherapists to consider when determining tim-
ing of physician referral.83 

CONCLUSION 

A trial of non-operative rehabilitation is often recom-
mended in the setting of AD. However, no physiotherapy 
guidelines or description of therapeutic activity progres-
sion currently exist in the literature. This Delphi study 
established expert based recommendations regarding ini-
tial evaluation principles, activity modifications, therapeu-
tic exercise progression, return to activity criteria, and in-
dications for physician referral. This study will help reduce 
practice variation and is the first step in determining who is 

appropriate for a trial of non-operative rehabilitation. Fu-
ture studies need to assess patient outcomes with utiliza-
tion of this protocol and determine how many patients con-
vert to surgery despite targeted rehabilitation. 
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• Reduction in hip joint irritability 

• Appropriate pelvic and lower ex-

tremity neuromuscular control 

during SL activities 

• Normal gait pattern during ambu-

lation at faster paces 

• Minimal to no pain and appropriate pelvic and lower ex-

tremity neuromuscular control during all running and 

low-level agility tasks 

• Normalized, symmetrical 

strength 

• Adequate pelvic and lower ex-

tremity neuromuscular control 

during all SL tasks 

• Tolerance to all sport specific ac-

tivities including running and 

plyometrics 
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