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ABSTRACT

The aim of this study was to assess injury patterns and risk factors of the acetabular labrum and associated cartilage in patients with femoroacetab-
ular impingement (FAI) versus dysplasia. We retrospectively reviewed 137 patients diagnosed with labral tears and FAI or dysplasia (74 or 63
cases, respectively) through an arthroscopic procedure. Labral and concomitant cartilage injuries were evaluated. Demographics and radiological
variables [lateral center-edge angle (LCEA), anterior center-edge angle, acetabular index (AI), acetabular version and alpha angle] were evaluated
as risk factors for labral and cartilage injuries. Detachment of acetabular cartilage with intact labro-cartilaginous junction was the most common
in dysplasia, whereas cartilage delamination from the labro-cartilaginous junction was more common in FAI (P < 0.001). A higher body mass
index was significantly associated with delamination injury in FAI (odds ratio 1.226; 95% CI 1.043-1.441; P = 0.013). A significant correlation
was evident between detachment injury and a larger Al in dysplasia (odds ratio 1.127; 95% CI 1.000-1.270; P = 0.049). In addition, symptom
duration was positively correlated with the extent of labral tearing in FAI (P = 0.013), whereas the smaller LCEA was correlated with the larger
extent of labral tearing in dysplasia (P = 0.044). FAI and dysplasia patients exhibited different labral and cartilage injury patterns. Increased body
mass index was correlated with delamination injury in FAI, whereas an increased Al was associated with detachment injury in dysplasia. Greater
tearing was associated with a longer symptom duration in FAI, and a decreased LCEA was a risk factor for the extent of tearing in dysplasia.

Level of evidence: Level III. Case—control study.

INTRODUCTION

The hip labrum is of vital importance for maintaining joint sta-
bility [1]. Labral tears, which were initially reported in 1953
[2], are frequently diagnosed due to advances in imaging tech-
niques [3, 4]. Recently, labral tearing has been recognized as a
feature of various diseases rather than as an independent diag-
nostic entity. Because the base of the labrum abuts the acetabular
cartilage, cartilaginous injury is prognostic of labral tearing. For

injuries to identify relevant risk factors in FAI and dysplasia
patients [12, 13].

Accordingly, the purpose of this study was to analyze labral
tears and adjacent cartilage injury patterns of patients with hip
FAI and dysplasia using arthroscopy (via the joint capsule) dur-
ing osteotomies and to investigate the association between labral
and cartilaginous injuries and clinical characteristics, including
radiological findings. We hypothesized that FAI and dysplasia
would exhibit different labral and cartilage injury patterns, and
some patient demographics or radiologic parameters might be
risk factors for cartilage injury and tear extent.

example, Imam et al. [S] demonstrated that repeated femoroac-
etabular impingement (FAI) could trigger labral and chondral
lesions, potentially causing hip osteoarthritis (OA), and Amanat-
ullah et al. [6] observed that untreated FAI could progress to

early OA due to cartilage injury. MATERIALS AND METHODS

Of various hip diseases, FAI [7] and dysplasia [8] are the
two most common causes of labral tearing and associated car-
tilaginous injuries. The labral tear patterns of both diseases
have been investigated [9-11]. However, most studies have
employed only diagnostic imaging, and direct, confirmatory
arthroscopic observations are lacking. Moreover, only a few
studies have investigated the labral tear patterns and cartilage

This study was approved by our institutional review board
(Kyung Hee University Hospital, KHUH 2020-07-016), and
informed consent was obtained from all patients.

Patient selection and methods

We retrospectively reviewed the data of patients diagnosed with
hip FAI or dysplasia at our institution between January 2012
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and February 2019. Among the patients with FAI or dysplasia,
those with labral tears observed arthroscopically during surgery
were included in this study. The surgical indication was per-
sistent hip pain despite conservative treatment (non-steroidal
anti-inflammatory medication and physical therapy) for at least
3 months.

For FAl, cases of reproducible groin pain due to abnormal
contact during the normal range of motion and positive ante-
rior impingement pain were included [6, 14], and these cases
were classified into cam, pincer and mixed types. The cam-type
FAI was diagnosed based on an alpha angle >50°, and the alpha
angle was measured in the preoperative frog-leg view and mag-
netic resonance arthrography or radial oblique view on magnetic
resonance imaging. The pincer type was diagnosed based on a lat-
eral center-edge angle (LCEA) >40° or crossover sign, and the
mixed type was defined as the presence of the features of both
cam and pincer types [4, 15]. Dysplasia was diagnosed based on
an evident LCEA and anterior center-edge angle (ACEA) <20°
on plain anteroposterior (AP) and false-profile radiographs [ 14].
In addition, in the case of cam-type FAI, patients with or without
borderline dysplasia were classified, and differences in cartilage
injury patterns according to concomitant borderline dysplasia
were analyzed. Borderline dysplasia was defined by an LCEA of
>20° and < 25° [16].

Exclusion criteria were as follows: dysplasia patients with cam
morphology (alpha angle >50°), deformities that could cause
secondary FAI or dysplasia, history of trauma or hip surgery,
preoperative plain radiographic findings of OA (Tonnis grade 2
or greater) or lack of medical or arthroscopic data. We arthro-
scopically examined only dysplasia patients for whom manual
traction sufficed when opening the hip joint capsule. Dysplasia
patients for whom arthroscopic images were unavailable were
also excluded (Fig. 1).

Throughout the study period, 311 patients underwent surgery
with an arthroscopic examination (FAI, 95; dysplasia, 216). The
surgical indication was persistent hip pain despite conservative

treatment (non-steroidal anti-inflammatory medication and
physical therapy) for at least 3 months. After applying the inclu-
sion and exclusion criteria, 137 patients were included for the
final analysis (FAL, 74; dysplasia, 63).

Preoperative radiographic evaluation

All radiologic parameters were measured by one corresponding
author. All FAI patients were preoperatively assessed in terms of
the LCEA, acetabular index (AI), acetabular version and alpha
angle via magnetic resonance arthrography and plain pelvic AP
radiography. For patients with dysplasia, the LCEA and ACEA
were measured on pelvic AP and false-profile plain radiographs,
respectively.

According to the method proposed by Clohisy et al., standard
pelvic AP radiographs were taken in the supine position with 15°
internal rotation of the lower limbs. Frog-leg radiographs were
taken in the supine position, with the affected knee abducted by
30° and the hip abducted by 45°. False-profile radiographs were
taken in the standing position with the hip joint on the affected
side placed on the cassette, pelvis rotated by 65° and foot on the
affected side placed parallel with the cassette [17].

Intraoperative arthroscopic findings

We examined the extent of labral hypertrophy, fibrillation and
bruising associated with labral tears in both groups. Labral hyper-
trophy was defined as width >4 mm [18]. Some cases exhib-
ited acetabular or femoral head fissuring (or both), which were
attributable to sustained shear stress on the acetabulum [19] due
to chronic anterolateral migration of the femoral head associ-
ated with the characteristic instability of hip dysplasia. Such cases
were compared with FAI cases. Finally, we compared the labral
tear patterns and adjacent cartilage injuries between both groups.

Cartilage injury was evaluated by detachment or delamina-
tion, respectively. Cartilage detachment was defined as the sep-
aration of entire damaged acetabular cartilage from the central

311 (FAL: 95, dysplasia: 216) Patients who underwent surgery with an arthroscopic examination for FAT or dysplasia between January
2012 and February 2019

Exclusion criteria
Dysplasia patients with cam morphology (alpha angle > 50°) (n=7)
Patient with deformities that could cause secondary FAI or dysplasia (n=12)
Patient with history of trauma or dislocation (n = 23)
Patient with history of previous hip surgery to ipsilateral hip (n=31)
Patient with osteoarthritis (Tonnis grade 2 or greater) (n = 16)

Patient with lack of medical or arthroscopic data (n = 85)

Finally, 137 patients were included in this study for final analysis (FAI: 74, dysplasia: 63)

Fig. 1. Flow diagram of patient selection.
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acetabulum with intact labro-cartilaginous junction. Cartilage
delamination was defined as the development of a delaminated
cartilage flap from the labro-cartilaginous junction.

Based on the study by Tamura et al. [20], the tear extent
was divided into a total of 24 planes using a clock face system
relative to the acetabular dome. Tear extent was defined as the
total angles of the planes that showed labral tears in arthroscopic

findings.

Operative techniques

All operations were performed by the senior author
using standardized procedures. Dysplasia patients underwent
transtrochanteric periacetabular rotational osteotomy in the lat-
eral position. Dry arthroscopic examinations were performed
after exposure of the joint capsule (before osteotomy) to con-
firm the location and pattern of the labral tear. An assistant
performed manual traction, and transtrochanteric periacetabular
osrotational osteotomy was performed under arthroscopic guid-
ance. FAI patients underwent arthroscopic surgery supine on a
traction table. The torn labrum was debrided or repaired depend-
ing on the status of the residual tissue. Femoral or acetabular
bony procedures were administered if indicated.

Statistical analysis
An independent ¢-test was used to compare patient demograph-
ics and the extent of tearing between the FAI and dysplasia
groups. One-way ANOVA test was used to compare radiologic
parameters between each FAI type and dysplasia. Chi-squared
test was employed to compare intraoperative arthroscopic find-
ings (hypertrophy, fibrillation, bruising and location of fissuring)
between the two groups. Multinomial logistic regression analysis
was used to identify correlations between radiological parame-
ters and patient demographics. Linear regression analyses were
performed to determine the correlations between radiological

Table I. Demographic characteristics

parameters, demographics and the extent of tearing. The level
of statistical significance was set at 0.05, with associated 95%
confidence intervals (CIs). SPSS ver. 21.0 (IBM, Chicago, IL,
USA) was used for all statistical analyses. Post hoc power cal-
culation (alpha error: 0.0S, 1-beta error: 0.95) was performed
using G*Power (version 3.1.9.7). The interobserver reliability
of the radiologic parameters was determined with intra-class
correlation coefficients (ICCs).

RESULTS

Demographic data and mean radiologic parameters of enrolled
patients are summarized in Tables I and II. Symptom duration
was defined as the time from the first onset of pain to immediately
before surgery.

The ICCs of radiologic parameters between the indepen-
dent observers was 0.943 (95% CI, 0.887-0.972, P <0.001)
for LCEA, 0.905 (95% CI, 0.761-0.963, P < 0.001) for ACEA,
0.933 (95% CI, 0.860-0.968, P < 0.001) for Al 0.897 (95% CI,
0.775-0.953, P < 0.001) for acetabular version and 0.945 (95%
Cl, 0.879-0.975, P<0.001) for alpha angle, showing good-to-
excellent concordance.

Dysplasia patients showed a significantly greater extent
of tears than FAI patients (82.9 4 50.9° versus 52.3 4 28.4°,
P <0.001). There were no differences in tear extent according to
FAI type (P = 0.569).

Characteristics of labral tears and location of fissures

Labral hypertrophy was more common in dysplasia cases
than in FAI cases (P =0.002). However, bruises were more
common in FAI cases than in dysplasia cases (P =0.003;
Table I1I).

In patients with dysplasia, acetabular (superomedial) fissures
were the most common presentations [34 cases (549%)]1; 17 cases
(27%) exhibited both acetabular (superomedial) and femoral
head (superolateral) fissures (Fig. 2a and b). Fifty-four FAI
patients (72.9%) exhibited no fissures; a significant between-
group difference in fissure cases was thus evident (P <0.001;

FAI Dysplasia P_values Table I11). In the 20 FAI patients who presented fissures, the cam-
type was the most common (total, 13; acetabulum, 8; both, 5),
Number of cases 74 63 - followed by the mixed type (total, S; acetabulum, 1; both, 4) and
Age (years), mean 4 SD 364+14.0 34.7+11.6 0235 pincer type (total, 2; acetabulum, 2; both, 0).
Sex (1), male/female 35/39 3/60 <0.001
Side (n), right/left 37/37 34/29 0.883 " . . o
BMI (kg/m?) 233439 220431 0131 Characteristics of adjacent cartilage injuries
Symptom duration 2114237 152+17.6 0.107 Cartilage injuries differed significantly between the two groups
(months) (P<0.001; Fig. 3a and b; Table IV). Dysplasia showed
the most cartilage detachment, while FAI showed the most
Table IL. Preoperative radiologic parameters
FAI (n=174)
Cam (n=35S) Pincer (n=6) Mixed (n=13) Dysplasia (n=63) P-values
LCEA 25.6° £3.6° 42.1°+14° 41.4° 4-3.8° 8.6°+7.1° <0.001
ACEA - - - 10.0° +6.9° -
Al 8.0°£3.9° 4.7° +4.0° 5.5 +4.8° 19.7° £ 6.4° <0.001
Acetabular anteversion 18.1° +5.5° 12.4° 4 3.4° 13.0° £ 7.0° - <0.001
Alpha angle 57.6° £ 6.4° 46.1° 4+2.7° 62.9° +4.6° - <0.001

FAI, femoroacetabular impingement; LCEA, lateral center-edge angle; ACEA, anterior center-edge angle; Al, acetabular index.



154 + Y.-J Choetal

Table III. Comparison of the labral tear characteristics and fissur-
ing between patients with FAI and dysplasia

Dysplasia
FAI(n=74) (n=263) P-values

Characteristics

Hypertrophy 25(33.8%)  38(60.3%)  0.002
Fibrillation 14 (18.9%) 12 (19.0%) 0.608
Bruising 39 (52.7%) 14 (22.2%) 0.003
Fissures

Acetabulum® 11 (14.9%) 34 (54.0%)

Both acetabulum and 9 (12.2%) 17 (27.0%)  <0.001
the femoral head®

None 54 (72.9%) 12 (19.0%)

FAL femoroacetabular impingement.
*Acetabulum, superomedial side.
YFemoral head, superolateral side.

cartilage delamination, with a statistically significant difference
(P<0.001). We performed a post hoc power analysis using the
characteristics of cartilage injury, which demonstrated a sta-
tistically significant difference and was considered the most
important value in this study. The effect size was 0.463 and
at alpha=0.05, the power of this study was 0.99. Among
the cam-type FAI cases, 78.2% (70.9% delamination and 7.3%
detachment) had cartilage injury and there were no significant
differences in the characteristics of cartilage injury with (n = 26,
80.8% delamination and 3.8% detachment) or without (n =29,
62.1% delamination and 10.3% detachment) borderline dyspla-
sia (P = 0.350); among the pincer types, 83.3% (66.7% delam-
ination and 16.6% detachment) had cartilage injury; among the
mixed types, 84.6% (69.2% delamination and 15.4% detach-
ment) had cartilage injury. There were no statistically signifi-
cant differences in the characteristics of cartilage injury among
various FAI types (P =0.764).

a. acetabular Superior

Risk factors for cartilage injury

Logistic regression analysis showed that a higher body mass
index (BMI) was associated with a higher rate of cartilage
delamination in FAI patients [odds ratio (OR) 1.226; 95% CI,
1.043-1.441; P=0.013). In patients with dysplasia, a higher
Al was associated with cartilage detachment (OR 1.127; 95%
CI, 1.000-1.270; P =0.049); although statistical significance
was not attained, BMI tended to be associated with cartilage
delamination (P = 0.056; Table V).

Risk factors for the extent of tearing in FAI and dysplasia
patients

In patients with FAI, symptom duration was a significant risk
factor for tear extent (P=0.020), and a higher BMI tended
to be associated with increased tearing (P = 0.059; Table VI).
In patients with dysplasia, linear regression analyses revealed
that decreased LCEA was a significant risk factor for tear extent
(P=0.044), and increased Al tended to be associated with
increasing tearing (P = 0.072; Table VII).

DISCUSSION

In this study, most FAI patients (70.3%) exhibited cartilage
delamination of the labro-cartilaginous junction. Conversely,
in dysplasia patients, cartilage detachment from the acetabu-
lum and a torn labrum were the most common presentations
(38.1%).

A few studies have examined labral morphologic characteris-
tics in dysplasia and FAI patients. Sankar et al. [10] studied 553
hip labra of dysplasia patients and found that the most common
abnormalities were degeneration and detachment. In alarge mul-
ticenter study, Matsuda et al. [21] recruited a cohort of patients
who underwent hip arthroscopy and compared labral lesions
between those with and without dysplasia. However, those stud-
ies did not specify whether patients without dysplasia had FAI,
and there was no detailed comparison of arthroscopic findings

b. femoral head Superior

Fig. 2. (a) Intraoperative arthroscopic findings from a 19-year-old male patient with dysplasia showing a fissure (arrowheads) in the
superomedial side of the acetabulum. (b) Intraoperative arthroscopic findings from a 48-year-old female patient showing a fissure
(arrowheads) in the acetabulum and superolateral side of the femoral head.
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Fig. 3. (a) Intraoperative arthroscopic findings from a 25-year-old female patient with dysplasia showing cartilage detachment (arrowheads)
and intact chondrolabral junction (arrow). (b) Intraoperative arthroscopic findings from a 54-year-old female patient with FAI showing

cartilage delamination (arrowheads).

Table IV. Characteristics of adjacent cartilage injury in patients
with FAI and dysplasia

FAI (n=74) Dysplasia
Characteristics Cam/pincer/mixed (n=163) P-values
Cartilage 7 24 (38.1%)
detachment 4(57.1%)/1
(14.3%) /2 (28.6%)
Cartilage 52 16 (25.4%)  <0.001
delamination 39 (75.0%)/4
(7.7%)/9 (17.3%)
Intact 15 23 (36.5%)
12 (80.0%)/1
(6.7%)/2 (13.3%)

FAI, femoroacetabular impingement.

between patients with FAI and dysplasia. In our study, we per-
formed arthroscopy and compared the clinical findings between
FAI and dysplasia patients diagnosed preoperatively with imag-
ing approaches. We were able to perform a more in-depth exam-
ination with arthroscopy, particularly in dysplasia cases, and the
joint capsule was exposed prior to osteotomy. We found that
labral hypertrophy was observed in 60.3% of dysplasia patients,
a significantly greater proportion than that of FAI patients; the
extent of labral tearing was also significantly greater in dyspla-
sia patients, but bruising was significantly more common in FAI
patients (52.7%). However, fibrillation did not differ between
these two groups.

All subtypes of FAI are known to induce labral and chon-
dral injuries due to the collision between the acetabular rim and
the femoral head-neck junction [15, 22, 23], and the risk is
higher in cam-type FAI than in pincer type [24]. Anderson et al.
showed that cam-type FAI is more vulnerable to delamination
due to the shear force inflicted by the non-spherical femoral head
on the acetabular cartilage [22], and Alvarez et al. reported that

the acetabular over-coverage zone and chondral delamination
area are closely related in pincer-type FAI [23]. Similarly, we also
observed that FAI patients usually had a cartilage delamination
injury, and cam-type FAI (52.7%) had a higher prevalence than
pincer type (5.4%) or mixed type (12.2%).

Dysplasia is known to cause cartilage injury via an inside-out
mechanism involving an overload of shear force on the acetabular
rim due to insufficient coverage of the acetabulum and anterolat-
eral subluxation of the femoral head [15, 25, 26]. Kraeutler et al.
[15] analyzed acetabular chondral injuries in FAI and dysplasia
patients and found that outside-in cartilage flaps from the chon-
drolabral junction were mainly observed in FAI patients, while
detached cartilages (inside-out flaps from the central acetabu-
lum) with intact chondrolabral junctions were found principally
in dysplasia patients [9]; however, not only patients with definite
dysplasia (LCEA <20°) but also those with borderline dyspla-
sia were included in that study. Our study also reported a similar
finding to Kraeutler et al. The patients with dysplasia more fre-
quently had cartilage detachment injury from the central acetab-
ulum with intact labro-cartilaginous junction. However, in the
current study, we analyzed the patients with definite dysplasia.

Grace et al. [13] reported that higher-grade acetabular car-
tilage injuries was correlated with male patients, greater BMI
and increasing alpha angle in patient with FAI Similarly, we
observed that an increased BMI was a significant risk factor for
delaminated cartilage injuries in FAI patients, but sex was not.
In addition, Fujii et al. [12] studied intra-articular lesions in dys-
plasia patients and concluded that cartilage degeneration became
more severe as acetabular coverage decreased. Consistently, the
current study found that a high Al was a significant risk factor
for cartilage detachment, and delamination injuries tended to
increase with an increased BMI in dysplasia patients.

Risk factors for the extent of labral tearing have received lit-
tle attention, and only a few studies have investigated the extent
of labral tearing in dysplasia and FAI patients. Ross et al. [27]
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Table V. Logistic regression for cartilage injury in patients with FAI and dysplasia

FAI Detachment P-values OR (95% CI) Delamination P-values OR (95% CI)
Type®
Cam (ref. mixed) 0.341 0.333 (0.035, 3.205) 0.701 0.722 (0.137,3.205)
Pincer (ref, mixed) 1.000 1.000 (0.034, 29.807) 0.931 0.889 (0.061, 12.885)
Radiological factors
LCEA 0.394 1.048 (0.941, 1.169) 0.770 0.989 (0.919, 1.065)
Al 0.818 0.974 (0.785,1.209) 0.814 1.017 (0.885, 1.169)
Acetabular version 0.563 1.053 (0.884, 1.254) 0.471 1.040 (0.935, 1.156)
Alpha angle 0.859 0.988 (0.870, 1.123) 0.841 1.008 (0.929, 1.094)
Demographic factors
BMI 0.346 1.116 (0.888, 1.402) 0.013 1.226 (1.043, 1.441)
Age 0.079 1.067 (0.992, 1.147) 0.669 1.009 (0.967,1.053)
Symptom duration 0.499 0.987 (0.951, 1.025) 0.173 0.985 (0.963, 1.007)
Sex 0.181 0.267 (0.038, 1.852) 0.348 0.571 (0.178, 1.838)
Side 0.648 1.524 (0.250,9.295) 0.624 1.333 (0.422,4.218)
Dysplasia
Radiological factors
LCEA 0234 0.947 (0.866, 1.036) 0.868 0.991 (0.894, 1.100)
ACEA 0431 0.964 (0.880, 1.056) 0.959 0.997 (0.898, 1.107)
Al 0.049 1.127 (1.000, 1.270) 0.071 1.104 (0.992, 1.229)
Demographic factors
BMI 0.111 1.195 (0.960, 1.487) 0.056 1.259 (0.994, 1.593)
Age 0.105 1.044 (0.991, 1.101) 0.499 1.020 (0.963, 1.081)
Symptom duration 0.437 1.014 (0.979,1.051) 0.261 0.999 (0.984, 1.061)
Side 0.465 0.651 (0.206,2.057) 0.709 1.282 (0.348, 4.730)

FAI, femoroacetabular impingement; OR, odds ratio; CI, confidence interval; LCEA, lateral center-edge angle; ACEA, anterior center-edge angle; Al, acetabular index; BMI, body

mass index.

*Cam, pincer and mixed, as revealed by multinomial logistic regression.
Bold P-values indicate statistical significance (P < 0.05).

Table VI. Linear regression analysis of clinical and demographic
variables associated with tear extent in patients with FAI

Table VIL. Linear regression analysis of clinical and demographic
variables associated with tear extent in patients with dysplasia

FAI Beta P-values 95% CI Dysplasia Beta P-values 95% CI
Type® Radiological factors
Cam (ref. mixed) ~9.16  0.376 (-29.44,11.12)  LCEA 212 0.044 (~4.19,-0.06)
Pincer (ref. mixed) 125 0.939 (-30.57,33.07)  ACEA -177 0.0l (-3.90,0.36)
Radiological factors Al 2.14 0.072 (-0.20, 4.48)
LCEA 0.58 0.251 (-0.42,1.57) Demographic factors
Al ~080  0.393 (-2.67,1.06) BMI 2.85 0233 (~1.90,7.60)
Acetabular version -0.42 0.577 (-1.90, 1.07) Age 0.83 0.233 (-0.55,2.21)
Alpha angle 0.32 0.557 (-0.77,1.42) Symptom duration 0.12 0.770 (-0.73,0.98)
Demographic factors Sex - - -
BMI 1.88 0.059 (-0.08, 3.84) Side 112 0.943 (-30.01,32.25)
?friptom dusation 822 8?;;‘) Ea%;% %;5)2) ilfliﬁ,Bli/;;leofl;n;e;:cilf;e:lgle; ACEA, anterior center-edge angle; Al, acetabular
Sex -2.40 0.759 (—17.92, 13. 12) Bold P-value indicates statistical significance (P < 0.05).
Side -8.61 0.269 (-24.00,6.79)

FAI, femoroacetabular impingement; LCEA, lateral center-edge angle; Al, acetabular
index; BMI, body mass index.

*Cam, pincer and mixed, as revealed by the generalized linear model.

Bold P-value indicates statistical significance (P < 0.05).

reported that patients with dysplasia and acetabular indices >15°
exhibited larger labral tears, and an LCEA <15° tended to be
associated with greater tearing, but statistical significance was not
achieved; however, they did not analyze demographic factors as
well as radiologic parameters. Another study showed that age,

BMI and a history of developmental hip dislocation treatment
were associated with the severity of labral tearing in dysplasia
patients [], and a greater alpha angle was associated with tearing
severity in FAI patients. In the present study, we observed that
symptom duration was a significant risk factor for the extent of
labral tearing in FAI patients and the extent of the tear tended to
increase as the BMI increased. In addition, as mentioned above, a
decreased LCEA was an independent risk factor for the extent of
labral tearing, and the extent of the tear tended to increase as the
Al increased, although statistical significance was not achieved.
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This study has several limitations. First, compared with FAI,
a large portion of patients with dysplasia were excluded in this
study. Thus, there might be a selection bias. Second, as different
arthroscopic procedures were performed in each group, it might
have caused bias. Third, in subtypes of FA, the number of pincer-
and mixed-type cases was smaller than that of cam-type cases.
Fourth, the ratio of male-to-female patients was not balanced,
although sex is not a known confounder of labral tear features
in patients with FAI or dysplasia. Fifth, the treatment methods
and clinical outcomes based on the labral tear patterns were not
assessed. However, especially in cases of dysplasia, only a few
studies have directly observed the pattern of labral tear and car-
tilage injury, compared with FAI; therefore, this study would be
meaningful.

CONCLUSIONS

FAIand dysplasia patients exhibited different cartilage injury pat-
terns and labral tearing. In patients with FAI, prolonged duration
of symptoms was associated with more extensive labral tears, and
a higher BMI was associated with a higher incidence of delam-
inated cartilage injury. In patients with dysplasia, decreased
acetabular coverage was associated with larger tears, and an
increased Al was associated with increased cartilage detachment.
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