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Background: Borderline developmental dysplasia of the hip (BDDH) accompanied by cam deformity and subspinous impinge-
ment has been found to benefit from arthroscopic surgery. However, the research comparing BDDH combined with osseous
impingement to femoroacetabular impingement (FAI) without borderline dysplasia remains limited.

Purpose/Hypothesis: To compare the clinical symptoms, intraoperative findings, and outcomes of hip arthroscopy in patients
with BDDH and osseous impingement versus cam-type FAI. It was hypothesized that BDDH with osseous impingement could
be classified as a distinct entity between FAI and developmental dysplasia of the hip (DDH).

Study Design: Cohort study; Level of evidence, 3.

Methods: Data were collected from patients 18 to 50 years old who underwent primary hip arthroscopy between September
2016 and October 2020. Patients were divided based on preoperative lateral center-edge angle (LCEA) into 2 groups: (1)
BDDH group (LCEA 18�-25�; n = 67); and (2) cam-type FAI group without BDDH (FAI group; LCEA 25�-40� and alpha angle
.55�; n = 145). Disparities in symptoms, preoperative examination, intraoperative findings and procedures, and patient-reported
outcome (PRO) scores were compared.

Results: Follow-up was available for 61 (91.0%) patients in the BDDH group and 125 (86.2%) patients in the FAI group. The inci-
dence of cam deformity in BDDH patients was 91.8%. The preoperative characteristics and intraoperative findings were similar
between the groups; however, preoperative internal and external hip rotation, Tönnis angle, femoroepiphyseal acetabular roof
index, labral size, capsule thickness, and percentage of ligamentum teres tear were significantly higher in the BDDH group
than the FAI group, and the percentage of pain aggravating factor, cam deformity, and anterior inferior iliac spine types 2 and
3 were also significantly different between groups (P\ .05 for all). The percentage of intraoperative minimal acetabuloplasty, sub-
spinous decompression, labral repair, ligamentum teres debridement, and capsular closure was significantly higher in the BDDH
group than the FAI group, while the percentage of femoroplasty was higher in the FAI group (P \ .05). Pre- to postoperative
improvement on PRO scores was seen in both groups.

Conclusion: Given the differences in etiology and surgical procedures between the 2 conditions, it is suggested that BDDH with
osseous impingement be classified as an entity distinct from FAI and DDH (and separate from BDDH without impingement) while
excluding joint instability.

Keywords: hip arthroscopy; borderline developmental dysplasia of the hip; femoroacetabular impingement; subspinous
impingement

Borderline developmental dysplasia of the hip (BDDH) has
been defined as either a lateral center-edge angle (LCEA)
from 18� to 25� or from 20� to 25�.1,2,4,8,10,25 The prevalence
of symptomatic BDDH may be as high as 12.8%, and the
risk of osteoarthritis in individuals with BDDH is 1.4 to
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2.0 times that of the general population.15 Since Fredens-
borg14 described BDDH as being LCEA between 20� and
25� using the Wiberg method in 1976, there has been ongo-
ing controversy surrounding the imaging parameters and
range values that define BDDH. Various parameters,
such as the anterior center-edge angle, Tönnis angle,
Sharp angle, acetabular anterior wall index, posterior
wall index, and femoroepiphyseal acetabular roof (FEAR)
index, have been utilized in the definition, classification,
and evaluation of joint stability in developmental dysplasia
of the hip (DDH) or borderline dysplasia of the hip.9,36,37

However, determining the most effective parameters or
combinations thereof for assessing acetabular under-
coverage and guiding surgical interventions has proven
challenging.

Hip instability is generally defined as extraphysiologic
hip motion that causes pain with or without symptoms of
hip joint unsteadiness.5,20 Hip microinstability is defined
as persistent excessive hip motion (insufficient to be
classed as dislocation or subluxation) that has become
symptomatic, especially with pain, and is associated with
hip dysplasia and ligamentous laxity.22 It remains a chal-
lenging diagnosis for clinicians to make.

The objective of hip preservation for BDDH is to
improve pathological injury and slow the advancement of
osteoarthritis. Long-term studies have shown that periace-
tabular osteotomy (PAO) is efficacious in improving pain
and delaying or preventing hip osteoarthritis in cases
with absolute dysplasia.29 Hip arthroscopy has the advan-
tages of being less invasive, with less morbidity, faster
recovery, and no necessity of osteosynthesis. Moreover,
mid- and long-term favorable outcomes have been achieved
for BDDH with cam deformity or anterior inferior iliac spine
(AIIS) morphology type 2 or 3,2,3 in which type 1 morphol-
ogy has a smooth ilium wall without any bony prominence
extending from the caudal area of the AIIS to the acetabular
rim, type 2 contains a bony prominence that rests at the
level of the acetabular rim, and type 3 has an AIIS that
extends distally to the anterosuperior acetabular rim.13

The purpose of this study was to report the outcomes of
hip arthroscopic surgery for patients with BDDH and cam-
type FAI without borderline dysplasia and compare the dif-
ferences between the 2 groups. We hypothesized that (1)
patients with BDDH and cam-type FAI would achieve com-
parable outcomes during a minimum 2-year follow-up period,
and (2) it would be possible to categorize BDDH with osseous
impingement as a distinct entity between FAI and DDH.

METHODS

Patient Characteristics

The ethics review board of our hospital approved the proto-
col for this study, and all study participants provided writ-
ten informed consent. Data were retrospectively reviewed
for 639 patients who underwent arthroscopic surgery by
a senior surgeon (C.L.) between September 2016 and Octo-
ber 2020. BDDH was defined as LCEA between 18� and 25�
(Wiberg) as measured on preoperative weightbearing ante-
roposterior pelvic radiographs,1,2,13,36 and BDDH with
osseous impingement was defined as an alpha angle
.55� or exhibiting local pincer or prominent AIIS type 2 or
3 on computed tomography (CT) and 3-dimensional (3D)
reconstruction. Cam-type FAI without borderline dysplasia
was defined as LCEA 25� to 40� and alpha angle .55�.16

Study inclusion criteria were as follows: (1) age 18 to 50
years; (2) unsuccessful nonoperative treatment for at least
3 months; and (3) symptoms confirmed to be caused by
intra-articular pathological changes with an ultrasound-
guided local anesthesia injection test.10,26 Exclusion crite-
ria were as follows: (1) any positive outcomes on tests for
joint instability19; (2) FEAR index of .5�22,37; (3) previous
hip surgery, fracture, avascular necrosis, hyperplastic or
immune hip disease; and (4) Tönnis grade �2, joint space
\2 mm, or articular cartilage exfoliation. Patients were
divided into 2 distinct groups: (1) borderline dysplasia
(LCEA 18�-25�; BDDH group) and (2) cam-type FAI with-
out borderline dysplasia (LCEA 25�-40� and alpha angle
.55�; FAI group).

A total of 67 patients diagnosed with BDDH and 145
patients with cam-type FAI without borderline dysplasia
were initially enrolled. In this study cohort, 4 patients
with positive joint instability tests and 6 patients with
FEAR index .5� were excluded. Ultimately, 61 patients
in the BHHD group (91.0% follow-up rate) and 125
patients in the FAI group (86.2% follow-up rate) were
included in the study. Figure 1 shows the participant-
inclusion process.

Clinical Symptoms and Physical Examinations

We examined the location, nature, and severity of preoper-
ative hip pain as well as aggravating factors. The physical
examinations encompassed various assessment, such
as hip range of motion (specifically flexion/adduction
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and abduction/internal and external rotation), the flexion/
adduction/internal rotation (FADIR) and flexion/abduc-
tion/external rotation (FABER) tests, and the hyperflexion
rotary compression test of AIIS.13,16,31 Joint instability was
evaluated through physical examinations involving ante-
rior apprehension, abduction/extension/external rotation,
or prone external rotation tests.19,22

Radiologic Evaluation

The imaging examination included weightbearing antero-
posterior pelvic radiographs, CT and 3D reconstruction,
and single-hip magnetic resonance imaging (MRI) scans.
Anteroposterior pelvic radiographs were employed to eval-
uate parameters such as LCEA, Tönnis angle, neck stem
angle and joint space, and osteoarthritis Tönnis grade.36

CT and 3D reconstruction were utilized to assess cam
deformity, focal pincer, and AIIS morphology.13,17 Single-
hip MRI scans were used to analyze the labral size,21 cap-
sule thickness,32 soft tissue injury (labral and ligamentum
teres), and articular cartilage damage (acetabular and fem-
oral head).

Arthroscopic Findings and Techniques

All patients underwent general anesthesia while lying
supine on a traction bed. The joint space was distracted
to create an anterolateral portal, a midanterior portal,
and a distal anterolateral accessory portal. The extent
and severity of labral (Seldes grade),33 articular cartilage

(Outerbridge grade),3,30 and ligamentum teres (Domb
grade)11 injuries were examined. Intraoperative proce-
dures included minimal or moderate acetabuloplasty based
on LCEA, decompression of AIIS type 2/3, repair or
debridement of the labrum, chondroplasty or microfrac-
ture, femoroplasty, and capsular closure. Greater trochan-
teric bursitis was treated if necessary.

Rehabilitation

The rehabilitation process was broadly divided into 4
stages. Stage 1 was to protect the hip joint as much as pos-
sible (1-4 weeks postoperatively). Patients were instructed
to use crutches and bear partial weight on their foot while
avoiding extension and external rotation to minimize
stress on the capsular repair. Additionally, patients were
prescribed nonsteroidal anti-inflammatory drugs for 2 to
3 weeks to prevent the occurrence of heterotopic ossifica-
tion. As patients were weaned from crutches, they pro-
gressed through the institutional rehabilitation.18 Stage 2
consisted of motor neuromuscular retraining (4-6 weeks
postoperatively), stage 3 consisted of muscle balance and
strength training (6-12 weeks postoperatively), and stage
4 consisted of hip and lower limb function training (12-18
weeks postoperatively) to improve the stability and bal-
ance of the hip and lower limbs.

Clinical Evaluation

The patient-reported outcomes (PROs) assessed in this
study comprised the modified Harris Hip Score (mHHS),
the International Hip Outcome Tool-12 (iHOT-12), and
a 10-point visual analog scale (VAS) for pain (10 = worst
pain) and for patient satisfaction (10 = most satisfied).
The percentage of patients who achieved the minimal clin-
ically important difference (MCID) and patient acceptable
symptom state (PASS) was calculated for both the HHS
and iHOT-12 scores.2,7,10

Statistical Analyses

All statistical analyses were performed using SPSS for
Windows Version 24.0 (IBM). Quantitative variables
were reported as mean 6 SD. The independent samples
t test was employed for data with a normal distribution
and homogeneity of variance. In cases where variables did
not follow a normal distribution, the Mann-Whitney U
test was utilized. The Welch analysis of variance was
employed when variance was heterogeneous. Qualitative
data were analyzed using either a chi-square or Fisher exact
test. The level of statistical significance was set at P \ .05.

RESULTS

Patient Characteristics

The mean ages of patients in the BDDH group (n = 61) and
those in the FAI group (n = 125) were 30.5 6 8.5 and 31.0

Hips undergoing arthroscopy
2016.09-2020.10 

(n = 639)
Excluded:
Age <18 or >50 years (n = 89)
Previous hip disease and surgery 

(n = 67)

Excluded:
LCEA <18° (Wiberg) (n = 21)
LCEA ≥40° (n = 191)
Tӧnnis grade ≥2 (n = 29)
Cartilage exfoliation (n = 7)

Primary hip arthroscopy
(n = 483)

Patients in study
(n = 235) Excluded:

Negative intra-articular injection 
test (n = 13)

Positive joint instability test 
(n = 4)

FEAR index >5° (n = 6)
Unable to contact patient           

(n = 26)
Patient follow-up

(n = 186)

FAI group
(n = 125)

BDDH group
(n = 61)

Figure 1. Flowchart of patient inclusion in the study.
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6 9.5 years, respectively, and the mean body mass indices
were 22.9 6 3.5 and 23.9 6 4.2 kg/m2, respectively, with no
significant difference between the 2 groups.

Clinical Symptoms and Physical Examinations

Table 1 shows the clinical and physical examination find-
ings according to study group. Patients in the BDDH group
had significantly greater hip external rotation (P = .030)
and internal rotation (P = .001), and the pain aggravating
factors were statistically different from those in the FAI
group (P = .027).

Radiologic Evaluation

There was a significant difference between the BDDH and
FAI groups in the proportion of patients with cam defor-
mity (91.8% vs 100%; P = .003) and AIIS types 2 and 3
(60.7% vs 39.2%; P = .022) (Table 2 and Figure 2). The
occurrence of local pincer in the BDDH group was not sig-
nificantly different from the FAI group (9.8% vs 18.4%; P =
.131). The Tönnis angle, FEAR index, labral width, capsule
thickness, and percentage of patients with ligamentum
teres tear were significantly higher in the BDDH versus
the FAI group (P \ .05 for all), and the LCEA was signifi-
cantly higher in the FAI than the BDDH group (P = .001)
(Table 2 and Figure 3).

Arthroscopic Findings and Procedures

The only significant difference in intraoperative findings
observed between groups was the percentage of ligamen-
tum teres tear (P = .005) (Table 3). In the BDDH group,

TABLE 1
Group Comparison of Clinical Presentation

and Physical Examination Findingsa

Variable
BDDH
(n = 61)

FAI
(n = 125) P

Pain region .191
Groin 32 (52.5) 79 (63.2)
Lateral aspect of the hip 23 (37.7) 31 (24.8)
Posterolateral pain 6 (9.8) 15 (12.0)

Pain nature .653
Insidious 44 (72.1) 94 (75.2)
Acute 17 (27.9) 31 (24.8)

Pain severity .325
Slight 25 (41.0) 42 (33.6)
Moderate to severe 36 (59.0) 83 (66.4)

Aggravation factors .027
Sedentary 18 (29.5) 29 (23.2)
Prolonged weightbearing 28 (45.9) 40 (32.0)
Vigorous exercise 15 (24.6) 56 (44.8)

Range of motion, deg
Hip flexion 115.0 6 14.8 110.9 6 16.3 .090
Abduction 43.5 6 10.9 41.3 6 10.8 .195
Adduction 24.4 6 6.9 22.9 6 7.8 .199
External rotation 44.2 6 10.9 40.2 6 11.9 .030
Internal rotation 29.2 6 7.4 24.7 6 9.7 .001

Impingement test (+)
FADIR test 50 (82.0) 107 (85.6) .667
FABER test 46 (75.4) 98 (78.4) .647

Subspine impingement test (+) 12 (32.8) 37 (29.6) .149

aData are reported as n (%) or mean 6 SD. Boldface P values
indicate statistically significant difference between groups (P \
.05). BDDH, borderline developmental dysplasia of the hip;
FABER, flexion/abduction/external rotation; FADIR, flexion/
adduction/internal rotation; FAI, femoroacetabular impingement.

TABLE 2
Group Comparison of Radiologic Evaluation

Variable BDDH (n = 61) FAI (n = 125) P

LCEA (Wiberg), deg 21.9 6 2.2 32.3 6 3.1 .001
Tönnis angle, deg 9.1 6 2.8 4.0 6 3.7 \.001
Neck stem angle, deg 131.7 6 3.9 131.2 6 3.1 .407
Joint space, mm 3.7 6 0.5 3.6 6 0.6 .140
FEAR index, deg 2.3 6 2.0 –5.8 6 2.2 \.001
Alpha angle, deg 63.9 6 5.7 65.3 6 5.8 .122
FAI

Cam deformity 56 (91.8) 125 (100.0) .003
Local pincer 6 (9.8) 23 (18.4) .131

AIIS morphology .022
Type 1 24 (39.3) 76 (60.8)
Type 2 29 (47.6) 39 (31.2)
Type 3 8 (13.1) 10 (8.0)

Labral width: anterior (3 o’clock), mm 9.1 6 2.3 6.4 6 2.0 .001
Capsule thickness: superior (12 o’clock), mm 8.2 6 1.7 6.7 6 1.8 .001
Chondral defect 18 (29.5) 40 (32.0) .731
Ligamentum teres tear 16 (26.2) 15 (12.0) .014
Tönnis OA grade .211

Grade 0 46 (75.4) 83 (66.4)
Grade 1 15 (24.6) 42 (33.6)

aData are reported as n (%) or mean 6 SD. Boldface P values indicate statistically significant difference between groups (P \ .05). AIIS,
anterior inferior iliac spine; BDDH, borderline developmental dysplasia of the hip; FAI, femoroacetabular impingement; LCEA, lateral
center-edge angle; OA, osteoarthritis.
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minimal acetabuloplasty was performed, except for 6
patients with local pincer, and all patients underwent lab-
ral repair and fixation as well as capsular closure. Arthro-
scopic procedures are shown in Figure 4 and compared
between groups in Table 4. Intraoperative subspinous
decompression was performed in 60.7% of patients in the
BDDH group and 39.2% of patients in the FAI group (P =
.001), and femoroplasty was performed in 91.8% of patients
in the BDDH group and 100% of patients in the FAI group
(P = .006). Within the FAI group, 12 (9.6%) patients under-
went minimal acetabuloplasty (LCEA of 25�-28�), 28
(22.4%) patients underwent labral selective debridement
due to poor labrum quality, and 33 (26.4%) patients did
not undergo capsular closure due to the location of cam
deformity near the head and neck junction and only
a ‘‘transverse’’ incision of the joint capsule.

Evaluation of Functional Outcomes

At the final postoperative follow-up, the VAS pain, mHHS,
and iHOT-12 scores exhibited a significant improvement
compared to the preoperative scores, with no significant dif-
ferences between the groups. Furthermore, there were no

significant difference between the groups in terms
of patient satisfaction or the percentage of patients
who achieved the MCID and PASS for both mHHS and
IHOT-12 (Table5).

Complications

Within 1 week after surgery, 7 patients experienced numb-
ness in the perineum and the area innervated by the lat-
eral femoral cutaneous nerve (3 patients in the BDDH
group and 4 patients in the FAI group). Additionally,
8 patients developed iliopsoas muscle snaps within 1 to 2
months postoperatively and received symptomatic and phys-
ical therapy (4 patients in the BDDH group and 4 patients in
the FAI group). These symptoms resolved after the outpatient
visit 5 months postoperatively. Importantly, none of the
patients required conversion to PAO or total hip arthroplasty.

DISCUSSION

The findings of the current study demonstrated that
patients with BDDH had a high incidence of bony impinge-
ment, specifically cam deformity (91.8%) and AIIS types 2

Figure 2. Three-dimensional computed tomography images showing (A) cam deformity and anterior inferior iliac spine. (B) type 1,
(C) type 2, and (D) type 3 morphology (black arrows).

Figure 3. (A) Measurement of anterior labral width on a coronal MRI scan (3 o’clock). (B) Measurement of superior capsule thick-
ness on a coronal magnetic resonance imaging (MRI) scan (12 o’clock). (C) Arrow shows thickened, heterogeneously hyperin-
tense ligamentum teres on a coronal MRI scan.
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TABLE 3
Group Comparison of Intraoperative Findingsa

Variable BDDH (n = 61) FAI (n = 125) P

Labral tear (Seldes) .067
Grade 1 13 (22.0) 31 (24.8)
Grade 2 18 (30.5) 54 (43.2)
Combined 30 (47.5) 40 (32.0)

Labral tear region .328
Anterosuperior (12-3 o’clock) 34 (55.7) 79 (63.2)
Posterosuperior (9-12 o’clock) 27 (44.3) 46 (36.8)

Acetabular chondral damage (Outerbridge) .232
Grade 0 20 (32.8) 56 (44.8)
Grade 1 32 (52.5) 46 (36.8)
Grade 2 8 (13.1) 19 (15.2)
Grade 3 1 (1.6) 4 (3.2)

Acetabular chondral damage location .508
Anterosuperior (12-3 o’clock) 29 (70.7) 38 (64.4)
Posterosuperior (9-12 o’clock) 12 (29.3) 21 (35.6)

Femoral head chondral damage (Outerbridge) .576
Grade 0 47 (77.1) 89 (71.2)
Grade 1 12 (19.7) 27 (21.6)
Grade 2 2 (3.3) 9 (7.2)

Femoral head chondral damage location .729
Weightbearing 11 (78.6) 25 (75.0)
Perifovea 3 (21.4) 11 (25.0)

Ligamentum teres (Domb) .005
Grade 0 32 (52.5) 94 (75.2)
Grade 1 24 (39.3) 28 (22.4)
Grade 2 5 (8.2) 3 (2.4)

aData are reported as n (%). Boldface P value indicates statistically significant difference between groups (P \ .05). BDDH, borderline
developmental dysplasia of the hip; FAI, femoroacetabular impingement.

Figure 4. Arthroscopic procedures: (A) subspinous decompression, (B) labral repair, (C) ligamentum teres debridement,
(D) femoroplasty, and (E) capsular closure.
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and 3 (60.7%). Preoperatively, some symptoms and signs in
patients with BDDH resembled those of individuals with

cam-type FAI, and arthroscopic surgery for BDDH both
with and without with osseous impingement and cam-
type FAI yielded satisfactory and comparable clinical out-
comes, assuming joint instability was excluded.

Diagnosis of hip microinstability remains a challenge.
Wyatt et al37 proposed the FEAR index to predict the joint
stability of BDDH. A systematic review demonstrated that
the FEAR index has a high agreement and consistent
application, making it a useful diagnostic tool in hip-
preservation surgery, particularly in patients with
BDDH.9 A positive result from any joint instability test
(abduction-hyperextension-external rotation, the prone
instability, and the hyperextension-external rotation tests)
predicts hip microinstability in 86.3% to 90.9% of
patients.19 Expert consensus suggests that diagnostic cri-
teria should be subcategorized into patient history, exami-
nation, and imaging, such as hip pain, positive anterior
apprehension or hyperextension external rotation tests,
and FEAR index of .5�.22

Both PAO and hip arthroscopy with capsular placation
have been shown to provide patients with BDDH with clin-
ically significant improvements and low revision rates at
a minimum of 5 years postoperatively.1 However, the opti-
mal approach treatment for symptomatic BDDH remains
to be debated. BDDH combined with hip instability is
more likely to fail an arthroscopic-only approach.23 PAO
is efficacious in improving pain and delaying or preventing
hip osteoarthritis in cases with true dysplasia29 and in
treating patients with hip instability that does not improve
after single or multiple hip arthroscopic procedures.5

The clinical manifestations of BDDH are similar to FAI
in certain cases. The incidence of BDDH combined with
cam deformity is in the range of 40% to 93%, with overlap-
ping clinical manifestations and impingement symptoms.10

DDH is more serious than BDDH in terms of acetabular
undercoverage; thus, cam deformity in DDH may not
lead to early mechanical impingement.27 Although a prom-
inent AIIS does not typically cause symptoms in individu-
als without hip abnormalities, cam deformity in the
presence of hip dysplasia and/or hip flexion in patients
with FAI is prone to impingement with AIIS, and subspi-
nous decompression under arthroscopy is a safe and effec-
tive method to prevent this.13 Thus, the symptoms of
BDDH caused by impingement are similar to those of
patients with cam-type FAI.

For patients with BDDH with osseous impingement, the
surgical strategy varies from that for cam-type FAI due to
the coexistence of acetabular undercoverage and impinge-
ment. Previous studies have shown that satisfactory clini-
cal outcomes can be achieved for BDDH through labral
repair and fixation with minimal acetabuloplasty.1,28 Our
findings indicate that patients with BDDH have signifi-
cantly greater labral size, capsule thickness, and percent-
age of ligamentum teres tear compared to patients with
FAI. The reason may be related to the compensatory reac-
tion of soft tissue with acetabulum undercoverage.

Of the patients with BDDH in this study, labral repair
and fixation was performed based on minimal acetabulo-
plasty, except for 6 patients with local pincer, and all
patients underwent capsular closure. Bryan et al6 reported

TABLE 4
Group Comparison of Arthroscopic Proceduresa

Variable BDDH (n = 61) FAI (n = 125) P

Minimal acetabuloplasty 55 (90.2) 12 (9.6) \.001
Subspinous decompression 37 (60.7) 49 (39.2) .001
Labral treatment .001

Repair 61 (100.0) 97 (77.6)
Selective debridement 0 (0.0) 28 (22.4)

Ligamentum teres
debridement

29 (47.5) 31 (24.8) .002

Femoroplasty 56 (91.8) 125 (100.0) .006
Chondroplasty 34 (55.7) 57 (45.6) .194
Trochanteric bursectomy 6 (9.8) 15 (12.0) .662
Microfracture 3 (4.9) 16 (12.8) .124
Capsular status .001

Closure 61 (100.0) 92 (73.6)
No closure 0 (0.0) 33 (26.4)

aData are reported as n (%). Boldface P values indicate statisti-
cally significant difference between groups (P \ .05). BDDH, bor-
derline developmental dysplasia of the hip; FAI, femoroacetabular
impingement.

TABLE 5
Group Comparison of Patient-Reported Outcome

Scores and Achievement of MCID and PASSa

Variable BDDH (n = 61) FAI (n = 125) P

VAS pain
Preoperative 6.1 6 1.3 5.8 6 1.7 .199
Postoperative 2.1 6 1.4 2.2 6 1.6 .700
DScore 4.1 6 1.8 3.7 6 2.5 .239

mHHS
Preoperative 44.0 6 13.9 43.5 6 12.4 .800
Postoperative 84.3 6 6.9 83.6 6 8.0 .533
DScore 40.3 6 17.5 40.1 6 16.6 .930

iHOT-12
Preoperative 50.6 6 11.8 48.1 6 11.0 .161
Postoperative 87.4 6 8.8 85.5 6 9.5 .187
DScore 36.8 6 16.1 37.4 6 16.5 .825

Patient satisfaction 7.6 6 1.4 7.6 6 1.6 .942
Achieved MCIDb

mHHS 57 (93.4) 116 (92.8) .999
iHOT-12 54 (88.5) 109 (87.2) .797

Achieved PASSc

mHHS 55 (90.2) 110 (88.0) .662
iHOT-12 59 (96.7) 122 (97.6) .999

aData are reported as n (%) or mean 6 SD. BDDH, borderline
developmental dysplasia of the hip; FAI, femoroacetabular
impingement; iHOT-12, International Hip Outcome Tool-12;
MCID, minimal clinically important difference; mHHS, modified
Harris Hip Score; PASS, Patient Acceptable Symptom State;
VAS, visual analog scale.

bPreviously published MCID values: 8 points for the mHHS, 16
points for the IHOT-12.

cPreviously published PASS cutoffs of 74 for the mHHS and 60
for the IHOT-12.
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that acetabular rim resection exceeding 3 mm posed a risk
for unfavorable postoperative outcomes in patients with
hip dysplasia. Similarly, Chandrasekaran et al8 proposed
that a threshold of 2 mm for acetabular rim resection
should be observed to prevent hip instability. In recent
years, the significance of the labrum in maintaining joint
stability has gained increasing recognition among experts
and scholars.38 The expert consensus on the classification
system and treatment strategy for arthroscopy in cases of
labral injury recommends that repair, fixation, or recon-
struction of a damaged labrum should be carried out as
far as possible for patients with hip dysplasia to avoid
excessive cleaning.24 The capsule is an important part of
hip joint function and stability. A literature review sug-
gests that suture of the joint capsule should be performed
after capsule incision in patients with BDDH to avoid iat-
rogenic joint instability.12

We suggest that BDDH with osseous impingement
should be classified as a distinct entity between FAI and
DDH (and separate from BDDH without impingement),
while excluding joint instability. First, it should be noted
that the utilization of LCEA has certain limitations in
accurately classifying hip dysplasia and formulating
appropriate surgical strategies. Relying solely on LCEA
measurements to determine the extent of undercoverage
may result in mischaracterizing the morphology and insuf-
ficiently informing treatment decision.35 Second, BDDH
frequently coexists with osseous impingement, which is
becoming recognized as a problem in its own right, requir-
ing dedicated treatment.2 Third, the identification of the
underlying causes of symptoms holds substantial signifi-
cance in the development of surgical protocols. The cur-
rent study highlighted the importance of classifying
patients into impingement or instability categories and
tailoring treatment appropriately with arthroscopic sur-
gery or PAO, respectively.34 Beck et al4 recognized that
not all patients with acetabular dysplasia had hip insta-
bility, and a significant number of these patients had
cam deformity, and these patients did not have instability
but impingement. Simultaneously, the reason for the
revision hip arthroscopy may be related to the secondary
injury caused by residual cam deformity and prominent
AIIS.6

Limitations

There are several limitations to our study. First, the min-
imum follow-up time was 25 months, and it remains uncer-
tain as to whether the observed improvement will be
sustained over a longer duration. A more extensive study
involving a longer-term follow-up is currently being con-
ducted at our institution to address this concern. Second,
we did not assess the presence of generalized ligamentous
laxity in our patients. Additional research is needed to
determine whether generalized ligamentous laxity affects
the clinical outcomes of hip arthroscopy for the treatment
of BDDH. Third, the surgical strategy in this study is
more suitable for patients with BDDH combined with
bony impingement.

CONCLUSION

Arthroscopy performed on patients with BDDH and osse-
ous impingement and those with cam-type FAI yielded
comparable results. BDDH often presented with a signifi-
cant incidence of osseous impingement, and certain symp-
toms and signs exhibited similarities with cam-type FAI.
Given the differences in etiology and surgical procedure
between the 2 conditions, it is suggested that BDDH with
osseous impingement should be classified as a distinct
entity between FAI and DDH (and separate from BDDH
without impingement), while excluding joint instability.
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