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Article focus
 � acetabular dysplasia is a complex multi

directional deformity that cannot be 
appropriately classified with just lateral 
centre edge angle (lCEa).

 � ottawa classification is a simple yet com
prehensive classification of symptomatic 
acetabular dysplasia that not only identifies 
patterns of acetabular dysplasia that can be 
easily missed by traditional classification 
systems based on just lCEa, but also helps 

in making treatment decisions and pro
vides guidance for surgical correction.

 � The current study focuses on assessment 
of interobserver and intraobserver relia
bility of the ottawa classification of symp
tomatic hip dysplasia.

Key messages
 � ottawa classification system has subs

tantial overall interrater and intrarater 
reliability.

ottawa classification for symptomatic 
acetabular dysplasia: assessment of 
interobserver and intraobserver reliability

Aims
The aim of the current study was to assess the reliability of the ottawa classification for 
symptomatic acetabular dysplasia.

Methods
In all, 134 consecutive hips that underwent periacetabular osteotomy were categorized 
using a validated software (Hip2norm) into four categories of normal, lateral/global, ante-
rior, or posterior. A total of 74 cases were selected for reliability analysis, and these included 
44 dysplastic and 30 normal hips. A group of six blinded fellowship-trained raters, provided 
with the classification system, looked at these radiographs at two separate timepoints to 
classify the hips using standard radiological measurements. Thereafter, a consensus meet-
ing was held where a modified flow diagram was devised, before a third reading by four 
raters using a separate set of 74 radiographs took place.

Results
Intrarater results per surgeon between Time 1 and Time 2 showed substantial to almost per-
fect agreement among the raters (κappa = 0.416 to 0.873). With respect to inter-rater reli-
ability, at Time 1 and Time 2 there was substantial agreement overall between all surgeons 
(Time 1 κappa = 0.619; Time 2 κappa = 0.623). posterior and anterior rating categories had 
moderate and fair agreement at Time 1 (posterior κappa = 0.557; anterior κappa = 0.438) 
and Time 2 (posterior κappa = 0.506; anterior κappa = 0.250), respectively. At Time 3, over-
all reliability (κappa = 0.687) and posterior and anterior reliability (posterior κappa = 0.579; 
anterior κappa = 0.521) improved from Time 1 and Time 2.

Conclusion
The ottawa classification system provides a reliable way to identify three categories of ace-
tabular dysplasia that are well-aligned with surgical management. The term ‘borderline dys-
plasia’ should no longer be used.
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 � ottawa classification system identified a large num
ber of dysplastic patients who had no lateral acetab
ular deficiency.

 � a simple anteroposterior (aP) radiograph is needed to 
classify the hips.

Strengths and limitations
 � strengths include numbers, methodology (power 

calculation and utilization of multiple blinded raters 
for evaluation of interobserver and intraobserver reli
ability), and the study’s attempt to refine and simplify 
the classification system using iterative process.

 � limitations include cases from single surgeon prac
tice, nonutilization of CT scans, and inability to con
firm if intraoperative surgical correction correlated 
with type of dysplasia based on the classification 
system.

introduction
acetabular dysplasia results from maldevelopment in size, 
shape, and/or orientation of the acetabulum leading to 
misalignment between acetabulum and femoral head, 
and is a leading cause of hip instability.1 if left untreated, 
hip dysplasia is a known risk factor for osteoarthritis.2 The 
risk of progression of arthritis in the asymptomatic hip was 
first defined by wiberg3 using the lateral centre edge angle 
(lCEa) measurement, with values less than 20° defined as 
dysplastic and more than 25° defined as normal while val
ues between 20° and 25° are defined as borderline. 
Consequently, the lCEa has been a key radiological meas
urement in surgical decisionmaking, as well as evaluating 
the adequacy of corrective hip osteotomies.4

some authors have moved away from a quantitative 
measurement, such as the lCEa, to more of a qualitative 
assessment, i.e. severe, moderate, and borderline dyspla
sia.5 However, a recent metaanalysis showed a lot of het
erogeneity in lCEa values used to define dysplasia itself 
(lCEa 16° to 27°) and to differentiate between ‘border
line dysplasia’ (lCEa 18° to 28°) and moderate dyspla
sia.6 furthermore, when one looks at the origin of the 
term ‘borderline dysplasia’, wiberg3 described it in regard 
to the risk of arthritis progression in hips that were asymp
tomatic. Thus, the term ‘borderline’ is not appropriate for 
symptomatic hips in which intraarticular pathology is 
the main predictor of outcome.7

More importantly, acetabular dysplasia is a complex 
multidirectional deformity, where the lCEa assesses the 
femoral head coverage at the most cranial aspect of the 
acetabular roof.8 Consequently, basing coverage only on 
the lCEa could result in missing anterior or posterior 
undercoverage, which is often present in patients with 
acetabular dysplasia.9 in order to address these shortcom
ings, the authors developed a classification of sympto
matic acetabular dysplasia encompassing three discrete 
prototypical patterns of hip instability: lateral (global), 
anterior, and posterior.10 These three patterns encompass 

the full spectrum of acetabular dysplasia as well as provi
ding valuable guidance for surgical correction of underly
ing acetabular deficiency, similar to the treatment of hip 
instability after total hip arthroplasty (THa) secondary to a 
maloriented acetabular component.

The primary purpose of the current study was to assess 
the interobserver and intraobserver reliability of the 
ottawa classification of acetabular dysplasia. our hypoth
eses were that this classification would permit a distribu
tion of dysplastic hips into three categories and would 
have moderatetosubstantial interobserver and intraob
server reliability among all the evaluators with varied 
experience in young adult hip preservation.

Methods
after institutional ethics board approval, a retrospective 
chart review of an institutional database for hip preserva
tion procedures was performed on all patients who 
underwent a periacetabular osteotomy (Pao) by the sen
ior author (PB) over an 11year period (2006 to 2016). 
Patients without digital preoperative supine anteroposte
rior (aP) radiographs, and the patients who had had prior 
hip surgery, neuromuscular disorders, and were skele
tally immature were excluded from the analysis.

a total of 134 symptomatic hips that had undergone 
Pao were included in the study. using standardized sup
ine digital aP radiographs, two blinded observers (KB and 
Mi) independently used a validated software (Hip2Norm; 
TrollTech, oslo, Norway)11 to measure: lCEa; acetabular 
index (ai); anterior and posterior acetabular coverage indi
ces (anterior wall index (awi), percentage anterior coverage 
(aC), posterior wall index (Pwi), and percentage post erior 
coverage (PC)); and retroversion signs (ischial spine sign or 
crossover sign more than 1 cm from acetabular roof).12 
using those measurements, all hips were classified based 
on the ottawa classification for symptomatic acetabular 
dysplasia: normal; globally/laterally deficient; anteriorly 
deficient; and posteriorly deficient. Table i summarizes the 
prevalence of specific types of dysplasia based upon classi
fication of the 134 symptomatic hips: global dysplasia in 
59.0% (79 hips); anterior deficient in 37.3% (50 hips); and 
posterior deficient in 3.7% (five hips).

To assess reliability of the classification system, we 
used Kappasize R package version 1.1 (R foundation for 
statistical Computing, vienna, austria) for power analysis 
to calculate the minimum sample size of the number of 
hips that needed to be reviewed by raters. To test a kappa 
of 0.5 (moderate agreement) for an outcome with four 
categories, a precision of 0.1 on each side, an alpha level 
of 0.05, and six raters, a minimal sample size of 74 was 
needed.13 also, this sample of 74 hips required a distribu
tion of all three types of acetabular dysplasia, and some 
normal hip radiographs that roughly matched the preva
lence of each specific type of acetabular dysplasia in 
symptomatic hips. Based on statistical analysis and pre
valence as determined on Hip2Norm software output,  
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44 dysplastic and 30 asymptomatic normal hips were 
randomly chosen. The 44 dysplastic hips were chosen 
from the study group as classified based on Hip2Norm 
analysis, and included 24 hips with global/lateral dys
plasia, 15 with anterior dysplasia, and five with posterior 
dysplasia. The 30 normal hips were chosen from a subset 
of patients who had been assessed to have symptomatic 
radiological femoroacetabular impingement in one hip, 
and an asymptomatic hip on the contralateral side classi
fied as normal on radiological Hip2Norm analysis.

an iterative process was used to refine the classifica
tion, where three sequential steps/readings were used. 
Raters were only shown kappa results between steps for 
the discussion to identify problems and refine the classifi
cation (figures 1 to 3),10 and images were randomly 
sequenced for each step. steps/iterations were stopped 
when kappa results demonstrated the appropriateness of 
the classification.

a group of six blinded raters, which included four sur
geons (PB, Ks, Gw, EB) with an adult hip preserving prac
tice and two fellows (RG and Mansour abolghasemian 
(see acknowledgements)) with career interest in adult 
hip surgery, were first provided with the ottawa classifi
cation system10 to understand the classification system 
(figure 1), with an accompanying flowchart (figure 2) 

used to analyze and classify the 74 radiographs at two 
separate timepoints (minimum two weeks apart) using 
standard picture archiving and communication system 
(PaCs) measurements. The second evaluation period 
images were organized in a different order from the first. 
after the second reading, the four surgeons (with adult 
hip preservation practice) met to resolve discrepancies 
and designed a modified and simplified version of the 
flowchart (figure 3) to classify the hips. This flowchart 
had to be used by these four raters for the third reading. 
The third reading included a new set of 74 radiographs 
with a similar dysplasia type distribution.

figures 4 to 7 show radiological case examples of  
normal, globally/laterally deficient, posteriorly defi
cient, and anteriorly deficient hips based on the ottawa  
classification system.
Statistical analysis. The kappa statistic was used for assess
ment of agreement between the raters and within raters 
(measurement scale  categorical). intrarater reliability for 
each surgeon between Time 1 and Time 2 was assessed 
using Cohen’s kappa. Reliability across all raters at each 
timepoint (separately) was assessed using the fleiss 
kappa (adaptation of Cohen’s kappa for three or more 
raters). Kappa results were interpreted as follows: values 
of ≤ 0 as indicating no agreement and 0.01 to 0.20 as 

Table i. Classification of symptomatic hips using Hip2Norm software (TrollTech, oslo, Norway)

Classification LCEA Ai % anterior coverage % posterior coverage prevalence

overall 18.9 11.4 10.2 40.2 134 hips
Normal (N) N/a N/a N/a N/a 0.0% (no hips)
lateral/global dysplasia (l): lCEa < 20°; lCEa 
20° to 25° with ai > 10°

13.1 15.9 9.2 36.3 59.0% (79 hips)

Posterior dysplasia (P): lCEa > 25°; percentage 
posterior coverage < 36%; posterior wall index 
< 0.80; posterior wall sign; ischial spine sign; 
crossover sign > 1 cm from acetabular roof

29.1 2 22 29.1 3.7% (five hips)

anterior dysplasia (a): lCEa > 25°; percentage 
anterior coverage < 15%; anterior wall index < 0.30.

26.9 5.3 10.6 47.3 37.3% (50 hips)

ai, acetabular index; lCEa, lateral centre edge angle; N/a, not applicable.

- Normal LCEA (> 25°)
- Percentage anterior coverage < 15%
- Anterior wall index < 0.30
- Excessive posterior wall coverage

- Normal LCEA (> 25°)
- Percentage posterior coverage < 36%
- Posterior wall index < 0.80
- Posterior wall sign
- lschial spine sign
- Crossover sign > 1 cm from the acetabular roof

- LCEA (< 20°). or
- LCEA 20° to 25° and AI > 10
- ± features of anterior or posterior uncoverage
 depending on acetabular version

PAO to increase anterior coverage while
maintaining lateral coverage

PAO to increase acetabular
anteversion ± resection of cam deformity

PAO to increase lateral coverage ± anterior
or posterior coverage

Anterior hip pain
Exacerbated by:
- extension + external rotation
- late stance phase
- positive PART
Anterior + posterior hip pain ± prior
diagnosis of Sl joint pathology or
Piriformis syndrome ± neurological
symptoms in sciatic nerve distribution
Exacerbated by:
- flexion + internal rotation ± axial load
- ascending stairs/slope
Diffuse activity-related pain
Abductor fatigue
Symptoms of static overload

Anterior (A)

Posterior (P)

Lateral (L)
• Anterolateral
• Posterolateral
• Global

Clinical findings Radiological findingsClass Optimal surgical management

Fig. 1

ottawa classification for symptomatic acetabular dysplasia. ai, acetabular index; lCEa, lateral centre edge angle; Pao, periacetabular osteotomy; PaRT, prone 
apprehension/relocation test; si, sacroiliac. adapted from and reproduced with permission from Wilkin Gp, Ibrahim MM, smit KM, Beaulé pe. a Contem
porary definition of Hip dysplasia and structural instability: Toward a Comprehensive Classification for acetabular dysplasia. The Journal of arthroplasty. 
2017;32(9s):s20–s27.10
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none to slight, 0.21 to 0.40 as fair, 0.41 to 0.60 as mod
erate, 0.61 to 0.80 as substantial, and 0.81 to 1.00 as 
almost perfect agreement.

Results
intrarater reliability. Table ii summarizes the intrarater 
results per rater between Time 1 and Time 2 using Cohen's 
kappa. The overall intrarater reliability among the raters 
ranged from moderate (κ = 0.416) to almost perfect (κ = 
0.873). Barring one rater, there was substantial to nearly 

perfect agreement on the classification among individual 
raters. There was no correlation with respect to intrarater 
reliability of different raters based on their years of experi
ence in hip preservation surgery.
inter-rater reliability Time 1 and Time 2. Table iii summa
rizes the reliability across all raters for Time 1 and Time 2, 
and among the four raters who completed Time 3, using 
fleiss kappa.

at Time 1 and Time 2, there was substantial agree
ment overall between all surgeons (Time 1: κ = 0.619; 

LCEA

LCEA < 20 OR
LCEA 20-25 + AI >10

LCEA > 25 OR
LCEA 20-25 + AI <10

AWI, PWI, PWS, COS
AC > 15%, PC > 36% AWI < 0.3, AC < 15% PWI < 0.8, PC < 36%

COS (ARI > 20%), PWS

L N A P

Fig. 2

flowchart used for first and second readings. a, anterior dysplasia; aC, anterior coverage; ai, acetabular index; aRi, acetabular retroversion index; awi, anterior 
wall index; Cos, crossover sign; l, lateral/global dysplasia; lCEa, lateral centre edge angle; N, normal/no dysplasia; P, posterior dysplasia; PC, percentage pos
terior coverage; Pwi, posterior wall index; Pws, posterior wall sign.

LCEA

LCEA < 20 OR
LCEA 20-25 + AI >10

LCEA > 25 OR
LCEA 20-25 + AI <10

AWI < 0.3
AWI > 0.3

&
PWI > 0.85 OR PWI 0.75-0.85 w/neg.
retroversion signs (ISS & crossover)

PWI < 0.75
OR

PWI 0.75-0.85 w/pos. retroversion signs
(ISS OR crossover)

PANL

Fig. 3

Modified and simplified flowchart used for third reading. a, anterior dysplasia; ai, acetabular index; awi, anterior wall index; iss, ischial spine sign; l, lateral/
global dysplasia; lCEa, lateral centre edge angle; N, normal/no dysplasia; neg., negative; P, posterior dysplasia; pos, positive; Pwi, posterior wall index.
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Time 2: κ = 0.623). agreement for normal rating was also 
substantial (Time 1: κ = 0.759; Time 2: κ = 0.785), while 
the agreement for lateral rating category was almost per
fect (Time 1: κ = 0.847; Time 2: κ = 0.862).

at Time 1, both posterior and anterior rating catego
ries had moderate agreement (posterior: κ = 0.557; ante
rior: κ = 0.438). at Time 2, posterior and anterior rating 

categories had moderate (κ = 0.506) and fair (κ = 0.250) 
agreement, respectively.
inter-rater reliability Time 3. following the consensus 
meeting and implementation of the modified flowchart, 
the overall interrater reliability remained substantial  
(κ = 0.687). agreement for normal and lateral ratings was 
also substantial (normal: κ = 0.683; lateral: κ = 0.767).  

Fig. 4

Preoperative anteroposterior radiographs of a 22yearold female with a nor
mal right hip with lateral centre edge angle (lCEa) of approximately 28° and 
acetabular index (ai) of approximately 2.

Fig. 5

Preoperative anteroposterior radiographs of a 24yearold male with a glob
ally/laterally deficient right hip with a lateral centre edge angle (lCEa) of 
approximately 5° and an acetabular index (ai) of approximately 20.

Fig. 6

Preoperative anteroposterior radiographs of a 21yearold female with a pos
teriorly deficient left hip with a lateral centre edge angle (lCEa) of approxi
mately 30° and an acetabular index (ai) of approximately 2.

Fig. 7

Preoperative anteroposterior radiographs of a 19yearold female with an 
anteriorly deficient right hip with a lateral centre edge angle of approximately 
22° and an acetabular index of approximately 7.
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Reliability across posterior and anterior ratings sho
wed an increase in absolute value of kappa (poste
rior: κ = 0.579; anterior: κ = 0.521) with improvement  
in anterior ratings, from fair in Time 2 to moderate 
agreement in Time 3.

Discussion
Hip dysplasia is a 3d deformity and recognizing the 
underlying pattern of acetabular dysplasia beyond the 
coronal plane can help better guide treatment and our 
understanding of causes of failure.10,14,15 in this study, 
using wellestablished radiological parameters, which 
defined direction of instability as either global/lateral, ante
rior, or posterior (analogous to instability after THa),16 we 
were able to classify dysplastic hips into those three broad 
categories, with global/lateral being most common 
(around 59%; 79 hips) followed by anterior (37.3%; 50 
hips) and posterior (3.7%; five hips). More importantly, 
we were able to show a good level of interrater and int
rarater reliability for this classification system, which is 
key in establishing its clinical utility.

There are a few limitations of the study. firstly, the cases 
selected from a single surgeon practice may not provide a 
full representation of the various hip pathologies. However, 

the senior surgeon does also perform hip arthroscopy and 
surgical dislocations, providing some confidence in the 
general applicability of this classification system. secondly, 
the aP radiographs available to be reviewed were all 
supine images. studies have shown that the functional 
acetabular orientation varies between supine and stand
ing radiographs.17 specifically, there is a decrease in the 
amount of pelvic tilt on standing aP pelvis radiographs, 
resulting in a decrease in the incidence and amount of 
crossover sign and ischial spine sign, and a small increase 
in inclination.18 as such, supine measurements potentially 
overestimate posterior dysplasia and may not be the gold 
standard for evaluating acetabular morphology and orien
tation. However, in the context of the current study the 
issue of pelvic tilt is largely irrelevant since the primary 
goal of this study was to assess the reliability of the classifi
cation system. another issue may be a lack of availability of 
CT scans, which may be the most accurate way of evaluat
ing acetabular dysplasia.8,19 However, CT scans do not 
always improve reliability of a classification system, as 
shown by Beaulé et al20 during reliability assessment of the 
letournel classification system for acetabular fractures. 
However, plain radiographs are usually the first line of 
diagnostic imaging and unlike CT scans, radiographs are 
readily available and have lower radiation exposure than 
CT scans. However, CT scans have been used by some 
authors and Jacobsen et al21, who looked at a cohort of 
patients with hip dysplasia with a lCEa > 20° using cross
sectional CT, found that a high proportion of them had 
deficient anterior acetabular coverage compared to the 
normal population. in other words, hips that were consid
ered ‘borderline’ were actually deficient in aC. This finding 
is in line with our findings, where a high proportion of hips 
had isolated anterior undercoverage, and supports the 
measurement of the awi.

strengths of the current study included power calcula
tion and utilization of multiple blinded raters for evalua
tion of interobserver and intraobserver reliability. we 
used the validated Hip2Norm software14 for calculating 
the prevalence of different types of dysplasia in sympto
matic patients who underwent periacetabular osteotomy 
(Pao). The interobserver and intraobserver reliability of 
computerassisted measurements have been previously 
shown to be substantial to excellent.22 for classifying dys
plasia, the raters used PaCs measurements that are com
monly utilized in a busy outpatient setting, and not the 
Hip2Norm software14, which is not widely available. also, 
the addition of a third reading with a modified flowchart 
further improved the reliability of anterior and posterior 
dysplasia categories and optimized the clinical applicabil
ity of the study results.

although we are not the first to categorize the 3d 
nature of acetabular dysplasia,8,2326 our current study  
is the first to categorize dysplasia into three distinct 
patterns of instability based on objective radiological 

Table iii. Reliability across surgeons for Time 1, Time 2, and Time 3 using 
fleiss kappa

Rating category κ (95% Ci) p-value (agreement)

Time 1  
overall 0.619 (0.568 to 0.669) < 0.001 (substantial)
N 0.759 (0.538 to 0.682) < 0.001 (substantial)
l 0.847 (0.645 to 0.789) < 0.001 (almost perfect)
P 0.557 (0.439 to 0.583) < 0.001 (moderate)
a 0.438 (0.326 to 0.471) < 0.001 (moderate)
Time 2  
overall 0.623 (0.556 to 0.689) < 0.001 (substantial)
N 0.785 (0.550 to 0.736) < 0.001 (substantial)
l 0.862 (0.657 to 0.843) < 0.001 (almost perfect)
P 0.506 (0.359 to 0.545) < 0.001 (moderate)
a 0.250 (0.114 to 0.300) < 0.001 (fair)
Time 3  
overall 0.687 (0.621 to 0.752) < 0.001 (substantial)
N 0.683 (0.589 to 0.776) < 0.001 (substantial)
l 0.767 (0.673 to 0.861) < 0.001 (substantial)
P 0.579 (0.485 to 0.673) < 0.001 (moderate)
a 0.521 (0.427 to 0.615) < 0.001 (moderate)

a, anterior dysplasia; l, lateral/global dysplasia; N, normal; P, posterior dysplasia.

Table ii. intrarater results per surgeon between Time 1 and Time 2 using 
Cohen's kappa

Surgeon κ (95% Ci) p-value (agreement)

a 0.711 (0.578 to 0.844) < 0.001 (substantial)
B 0.416 (0.240 to 0.592) < 0.001 (moderate)
C 0.644 (0.494 to 0.794) < 0.001 (substantial)
d 0.873 (0.831 to 0.915) < 0.001 (almost perfect)
E 0.842 (0.795 to 0.889) < 0.001 (almost perfect)
f 0.665 (0.616 to 0.714) < 0.001 (substantial)

Ci, confidence interval.
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parameters, as well as the first to include hips with lCEa 
> 20°. in addition, by involving multiple blinded raters of 
various training levels, it provides a good sense of its ease 
of use which is further advanced with the addition of a 
simplified flowchart.

stability of the hip is a complex interplay of bone (roof 
inclination, acetabular and femoral version, and neck 
shaft angle)27 and soft tissue structures (muscle, capsule, 
and ligaments).28 one key component to this classifica
tion system is including acetabular retroversion as a form 
of dysplasia with associated posterior undercoverage. 
This inclusion is supported by clinical reports on the 
treatment of acetabular retroversion in which isolated 
anterior rim resection was associated with an inferior out
come compared to addressing the posterior deficiency 
with anteverting Pao.29,30 it is likely that our current 
treatment strategies for the young adult with hip pain 
will continue to evolve, and improving our diagnostic 
reliability is a critical component of treatment.31

in the current study, the interrater agreement for 
anterior or posterior dysplasia was not found to be sub
stantial. in particular, there was only fairtomoderate 
agreement among raters for the anterior dysplasia cat
egory in the first two readings. This may in part be 
attributed to challenges in outlining the anterior and 
posterior wall margins by the raters on aP radiographs. 
another reason could be utilization of only aP images 
and the awi measurements to calculate the aC. use of 
lowdose 3d CT could enhance the diagnosis of ante
rior wall deficiency in difficult cases. some have pro
posed the use of the false profile view to evaluate 
anterior coverage but recent radiological and CT stud
ies have shown that the anterior centre edge angle does 
not assess true aC.32

finally, a single aP radiograph for this comprehensive 
classification adds to its simplicity and likelihood of wide
spread application. Multiple reliability studies conducted 
over the years for various classification systems suggest 
that classification systems that are more comprehensive 
and detailed20,33 tend to have better interrater and int
rarater reliability than more simple classification sys
tems34,35 that may have substantial overlap between 
classification subtypes. However, this is not always true, 
and reliability studies for some classifications with detailed 
descriptions, such as the Neer classification for proximal 
humerus fracture, have not shown good interrater and 
intrarater reliability.36 such classifications tend to lack suf
ficient clarity and involve subjective interpretation to 
some extent, which diminishes the reliability. although 
the comprehensive classification of symptomatic acetab
ular dysplasia is more detailed than other classifications 
of dysplasia previously described, the classification is 
based on objective radiological criteria, which is probably 
why it shows substantial overall interrater and intrarater 
reliability.

in conclusion, the current study shows that the ottawa 
classification system has good overall interrater and int
rarater reliability. use of a simplified flowchart and under
standing of hip dysplasia can help improve the reliability 
even further. There are a significant number of dysplastic 
hips without the traditional lateral dysplasia, which can 
potentially be missed by relying on lCEa measurements 
alone, hence the term ‘borderline dysplasia’ is ambigu
ous and should not be used. future studies are needed to 
better understand how this classification can predict clini
cal outcome in the treatment of symptomatic hip dyspla
sia and guide effective management.
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