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A B S T R A C T

The shelf procedure is a treatment of acetabular dysplasia, with the aim of increasing weight-bearing acetabular
coverage. Although several shelf techniques have been described, the endoscopic procedure with concomitant hip
arthroscopy is a new, less invasive alternative. Outcomes following this procedure are scarce. The purpose of this
study was to report short-term patient-reported outcomes (PROs) following concomitant hip arthroscopy and
endoscopic modified shelf procedure in the setting of acetabular dysplasia and labral tears. Patients that met extra-
ordinarily selective surgical indications and underwent the abovementioned surgery between February 2016 and
October 2019 and had minimum 1-year follow-up were included. There were five females with a mean age of
40.18 6 5.05 years and follow-up of 21.55 6 8.68 months. The lateral center-edge angle increased from 15.80� to
23.20� (P¼ 0.003), and vertical center-edge angle increased from 16.60� to 23.60� (P< 0.001). The Tönnis
angle decreased from 15.40� to 3.74� (P< 0.001). The alpha angle decreased from 58.46� to 40.70� (P< 0.001).
PROs demonstrated significant improvement at latest follow-up (modified Harris Hip Score, P¼ 0.042; Non-
Arthritic Hip Score, P< 0.001; Hip Outcome Score–Sports Specific Subscale, P¼ 0.035; Visual Analog Scale,
P< 0.001; International Hip Outcome Tool-12, P¼ 0.043), and satisfaction was 8.60 6 0.89. No secondary sur-
geries were reported. Concomitant hip arthroscopy and endoscopic modified shelf procedure appears to be a safe
and effective procedure for patients with acetabular dysplasia and labral tears yielding favorable outcomes and sat-
isfaction at short-term follow-up.

I N T R O D U C T I O N
The prevalence of hip acetabular dysplasia in the general
population ranges from 4.0% to 12.8%. Patients with ace-
tabular dysplasia are five times more likely to develop
osteoarthritis compared to non-dysplastic patients [1].
Isolated hip arthroscopy in the setting of symptomatic ace-
tabular dysplasia remains controversial [2–5]. The Bernese
periacetabular osteotomy (PAO) is the most common
treatment for acetabular dysplasia in skeletally mature

patients with preserved cartilage [6, 7] and currently
remains the gold-standard in this setting [8, 9]. Despite
being a technically demanding and invasive surgery, the
many advantages of the PAO have led it to be the pre-
ferred treatment for many surgeons.

The shelf operation was designed to increase coverage
of the femoral head by constructing an extra-articular bony
buttress extension on the slope of the acetabulum [10, 11].
Although favorable outcomes have been reported
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following the shelf procedure through an open approach
[12–14], after the development of the PAO by Reinhold
Ganz in 1984, the shelf operation has become much less
used [15].

Uchida et al. [16] were the first to describe an endo-
scopic approach for the shelf procedure with concomitant
hip arthroscopy. These authors reported significant
improvements in short-term patient-reported outcomes
(PROs) outcomes in patients with acetabular dysplasia
who underwent this approach [17]. To date, only this
institution has published outcomes on this minimally
invasive procedure.

Accordingly, we undertook this small pilot series with
extraordinarily selective indications in order to assess
whether favorable outcomes could be reproduced with this
procedure at our institution. The purpose of this study was
to report short-term PROs following concomitant hip arth-
roscopy and the endoscopic modified shelf procedure in
the setting of acetabular dysplasia and labral tears. It was
hypothesized that concomitant hip arthroscopy and the
endoscopic modified shelf procedure would result in im-
provement in PROs and patient satisfaction with a high
rate of achieving the minimal clinically important differ-
ence (MCID) at short-term follow-up.

M A T E R I A L S A N D M E T H O D S

Participation in the American Hip Institute hip
preservation registry

All patients included in this study participated in the
A.H.I. hip preservation registry. All data collection and
reporting received institutional review board approval.

Patient selection
Data in this retrospective case series were drawn from a
prospectively maintained institutional database. Patients
who underwent concomitant hip arthroscopy and the
endoscopic modified shelf procedure by the senior author
(B.G.D.) between February 2016 and October 2019 and
had minimum 1-year follow-up, were included. There were
no exclusion criteria in this study.

Demographics
Six demographic variables: age at surgery, body mass index
(BMI), sex, operative side, previous ipsilateral hip surgery
and follow-up time were also recorded in the institutional
database and were of interest in this study.

Physical examination
Patients underwent a comprehensive physical examination
by the senior author (B.G.D) pre- and post-operatively.

This examination assessed the range of motion, gait, align-
ment and strength. To assess hip instability the abduction–
hyperextension–external rotation, prone instability and
hyperextension–external rotation tests were performed
[18]. The Beighton test was used to assess ligamentous lax-
ity [19, 20]. Impingement testing was used to assess con-
comitant femoroacetabular impingement (FAI) syndrome
and labral tear.

Radiographic measurements
Radiographic images were obtained pre-operatively, and
post-operatively at the 2-week, 3-month, 1-year, and 2-year
points. Radiographic measurements of the hip joint were
taken from the anteroposterior, false-profile and Dunn 45�

views. Image evaluation was performed with General
Electric Healthcare’s Picture Archiving Communication
System. The institute’s radiographic measurements have
demonstrated interobserver reliability in previously pub-
lished studies [21]. The anteroposterior view was used to
measure Tönnis grade [22], lateral center-edge angle
(LCEA) [23], Tönnis angle [24] and neck-shaft angle
(Fig. 1). The Dunn 45� view provided alpha angle and
femoral offset (Fig. 2) [25]. The false-profile view pro-
vided the vertical center-edge angle (VCEA) (Fig. 2B)
[26]. Hip dysplasia was defined as an LCEA �25�, being
frank acetabular dysplasia in patients with an LCEA <18�,
and borderline acetabular dysplasia for patients with an
LCEA between 18� and 25� [27]. Additionally, cam-type
FAI morphology was defined as alpha angle >55� [28].

Surgical indications
Extraordinarily selective indications were applied for this
procedure during the study period. The endoscopic modi-
fied shelf procedure was offered for the treatment of ace-
tabular dysplasia only in active adults who did not want to
undergo PAO, and otherwise met indications after radio-
graphic imaging, history and physical examination [29].
Indications and contraindications are presented in Table I.
Acetabular dysplasia was evaluated radiographically using
the LCEA, VCEA and Tönnis angle. Patients were indi-
cated if they had moderate to severe pain, worsened by
flexion, joint motion and impingement test, for more than
3 months that was unresponsive to conservative treatment.
Clinically, patients had symptomatic FAI, with positive im-
pingement test and evidence of hip instability. Patients
underwent magnetic resonance arthrography to identify
other intra-articular pathology, such as labral tears. After
diagnostic imaging, there was no evidence of osteoarthritis
or severe chondral damage. For patients with an LCEA be-
tween 12� and 20� who met the indications and did not
have any contraindications present, concomitant hip
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Fig. 1. Anteroposterior pelvis preoperative X-ray. Right hip (RH) with a lateral center-edge angle (yellow lines) of 14�.

Fig. 2. (A) Dunn 45� view preoperative X-ray. Right hip (RH) with an alpha angle over 55� (yellow lines). (B) False profile view pre-
operative X-ray. The vertical center-edge angle demonstrated a value of 15� (yellow lines).

Table I. Surgical indications and contraindications for combined hip arthroscopy and endoscopic modified
shelf procedure

Indications Contraindications

Hip pain >3 months Severe dysplasia, LCEA <12�

Advanced osteoarthritis, Tönnis grade >1

LCEA between 12� and 20� Associated severe skeletal abnormalities (perthes, coxa magna
and slipped capital femoral epiphysis)

MRA evidence of labral tear Active infection

No evidence of severe chondral damage on dGEMRIC MRA Skeletally immature patients (age < 12 years)

Tönnis grade �1 Severe chondral damage and subchondral cysts

dGEMRIC, delayed contrast-enhanced magnetic resonance imaging of cartilage; LCEA, lateral center-edge angle; MRA, magnetic resonance arthrography.
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arthroscopy and the endoscopic modified shelf procedure
was offered as an alternative to PAO. The advantages and
disadvantages of the procedure are shown in Table II.

Arthroscopic evaluation and surgical technique
All surgeries were performed by the senior author
(X.X.X.). Patients received general anesthesia for muscle
relaxation. The approach began with patients in the modi-
fied supine position on the traction extension table with a
well-padded peroneal post in preparation for the hip arth-
roscopy phase [30].

Under fluoroscopy, the joint seal was broken, and trac-
tion was applied as needed. The anterolateral (AL) portal
was created under fluoroscopy to vent the joint and was
followed by the mid-anterior (MA) and distal anterolateral
accessory (DALA) portals [31]. An interportal capsulot-
omy between the AL and MA portals was performed. A
systematic diagnostic arthroscopy was undertaken to make
a full assessment of the joint. Ligamentum teres (LT) dam-
age was graded using the Domb and Villar classifications
[32, 33]. Labral tears were graded using the Seldes classifi-
cation system [34]. The chondrolabral junction damage
was graded using acetabular labrum articular disruption,
while acetabular or femoral head chondral damage was
recorded using the Outerbridge classifications.

Treatment of intra-articular pathology was carried out
when indicated. Femoral osteoplasty was performed under
fluoroscopy to treat cam-type morphology [35]. Based on
the extent of labral tearing, size and characteristics, labral
pathology was addressed and suction seals were restored
by selective debridement, repair, or reconstruction [36].
Labral repairs were conducted through a simple loop tech-
nique (Fig. 3) [37]. For labral reconstruction, the knotless
pull-through technique with allograft was used (Fig. 4)
[38]. LT injuries were debrided with a radiofrequency

device and shaver. Capsular plication was performed in all
patients [39].

Next, with patients still supine, the endoscopic stage for
acetabular bony deficiency correction through the shelf
technique was performed, as described by Uchida et al. and
modified by Maldonado et al. [16, 29]. An iliac wing bone
allograft was selected and prepared to 10-mm-wide and 20-
mm-deep, with an additional 3-mm � 7-mm tapered wing
wedge created at the superior aspect (Fig. 5). The arthro-
scope was placed into the extra-capsular space under fluor-
oscopy. Using a radiofrequency device and shaver, a
working space was created between the reflected head of
the rectus femoris and the anterior acetabular rim to assist
the allograft placement. The bony bed was then decorti-
cated with the bur. A trough measuring �10 mm wide and
20 mm deep was created and deepened at the superior as-
pect to create space for the wing wedge fabricated on the
allograft bone graft. Two parallel 1.25-mm guidewires were
passed through the graft, and the graft itself went through
the DALA portal. Adequate position and orientation of the
graft was confirmed using arthroscopic and fluoroscopic
views. Once confirmed, both guidewires were advanced to
the previously created bone slot, and final fixation was
achieved with two partially threaded 3.5-mm cannulated
screws (Fig. 6). Intraoperative range of motion with and
without fluoroscopy was used at the end of every proced-
ure to verify that there was no evidence of bony
impingement.

Rehabilitation
After surgery, all patients used crutches with a 20 lb.
weight-bearing restriction and were placed in a DonJoy hip
brace (DJO Global, Vista, CA, USA) locked at 0� to 90�

range of motion for 6–8 weeks. Post-operative day 1,
patients began daily use of a continuous passive motion

Table II. Advantages and disadvantages of combined hip arthroscopy and the endoscopic modified shelf
procedure

Advantages Disadvantages

Arthroscopic visualization and fluoroscopy use during case Steep learning curve

Treatment of concomitant pathologies
(labral tear, cam-type FAI)

Meticulous surgical technique

No donor-site morbidity Not indicated for severely dysplastic hips, LCEA <12�

Minimally invasive surgery Risks (extravasation, compartmental syndrome, allograft frac-
ture, non-healing or reabsorption)

Use of cannulated screws for improved graft stabilization Lack of long-term follow-up

FAI, femoroacetabular impingement; LCEA, lateral center-edge angle.
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machine or stationary bike. Formal physical therapy was
delayed until 6-week post-operative in order to protect the
graft and encourage healing. All patients followed the insti-
tution’s physical therapy protocol to improve range of mo-
tion and strengthen the hip stabilizers and core muscles.

Surgical outcomes
PROs collected for this study included the modified
Harris Hip Score (mHHS), Non-Arthritic Hip Score
(NAHS), Hip Outcome Score–Sports Specific Subscale
(HOS-SSS), Visual Analog Scale (VAS) for pain,
International Hip Outcome Tool-12 (iHOT-12) and pa-
tient satisfaction (0–10). Any complications, revisions or
conversions to total hip arthroplasty were documented.
Questionnaires were completed by patients through
encrypted email, phone interview, or in clinic preopera-
tively, and post-operatively at the 3-month, 1-year and 2-
year points. Preoperative PROs were utilized to calculate

the MCID for the mHHS, NAHS and iHOT-12 using
a distribution-based calculation, as reported by Norman
et al. [40].

Statistical analysis
Descriptive statistics for continuous variables were
reported as means and standard deviations. Categorical
variables were reported as totals and percentages.
Continuous variables were assessed for normality using the
Shapiro–Wilk test and assessed for equal variance using
the F-test. A two-tailed paired t test was used to assess nor-
mally distributed data sets with equal variance, and the
Wilcoxon signed-rank test or Mann–Whitney U test was
used to analyze nonparametric data. A chi-square analysis
was conducted for categorical data. The threshold for stat-
istical significance was set at P< 0.05. All statistical analysis
was performed using R Studio.

Fig. 3. Right hip corresponding to a dysplastic patient during the arthroscopic phase. (A) The labrum (L) has been repaired. (B)
The suction seal has been restored. A, acetabulum; C, capsule; FH, femoral head.

Fig. 4. Intraoperative images depicting labral reconstruction in a right hip of a dysplastic patient during the arthroscopic phase. (A)
The labrum has been reconstructed using a posterior tibialis allograft (G). (B) Traction released to restore the suction seal. A, acet-
abulum; C, capsule; FH, femoral head.
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Fig. 5. An iliac wing bone allograft (A) was selected and prepared to 10-mm-wide and 20-mm-deep, with an additional 3-mm � 7-
mm tapered wing wedge created at the superior aspect (white arrow). This figure was originally published in the following article:
https://doi.org/10.1016/j.eats.2018.03.015.

Fig. 6. The image corresponded to a right hip with the final modified shelf endoscopic construct with the iliac wing bone allograft
(A) fixated with two cannulate screws. The plication of the capsule (C) can be noticed. The article was published under the terms of
https://creativecommons.org/licenses/by-nc-nd/4.0/.
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R E S U L T S

Demographics
There were five eligible patients (five hips) that underwent
an endoscopic modified shelf procedure by the senior au-
thor (B.G.D.) during the study period, all of whom had a
minimum 1-year follow-up. The cohort consisted of five
females with a mean age of 40.18 6 5.05 years, BMI of
23.84 6 2.29 kg/m2 and follow-up of 21.55 6 8.68 months.
Two patients were operated on the left hip, and three on
the right. One patient had a previous ipsilateral hip arthros-
copy, and the rest had no previous hip surgery before the
concomitant hip arthroscopy and shelf procedure.
Demographics are presented in Table III.

Radiographic measurements
All pre-operative radiographs were Tönnis grade 0, and
there was no progression of arthritis in radiographs taken
at the latest clinical follow-up. The LCEA increased from
15.80 6 1.64� to 23.20 6 2.28� (P¼ 0.003), and VCEA
increased from 16.60 6 2.07� to 23.60 6 1.82�

(P< 0.001). The Tönnis angle of acetabular inclination

decreased from 15.40 6 2.30� to 3.74 6 2.27� (P< 0.001).
The alpha angle decreased from 58.46 6 4.34� to
40.70 6 1.58� (P< 0.001). Table IV shows the pre- to
post-operative radiographic measurements for this study
group.

Intraoperative findings and procedures
All patients were found to have labral tears. Three patients
were treated with labral repair, one patient with labral se-
lective debridement and one patient with segmental labral
reconstruction. Femoroplasty was performed in four
patients. Intraoperative findings and surgical procedures
can be found in Tables V and VI, respectively.

Surgical outcomes
For the entire cohort, PROs demonstrated significant im-
provement at minimum 1-year follow-up when compared
with preoperative levels (mHHS, P¼ 0.042; NAHS,
P< 0.001; HOS-SSS, P¼ 0.035; VAS, P< 0.001; iHOT-
12, P¼ 0.043). The mean patient satisfaction was
8.60 6 0.89. Additionally, 100% of patients met the MCID
for mHHS, NAHS and iHOT-12. Pre- and post-operative
PROs are presented in Table VII.

There was one superficial wound complication, which
was resolved with antibiotics. At one patient’s 6-month fol-
low-up visit, a broken distal screw was noted on radio-
graphic imaging. However, the broken hardware was stable
with no evidence of subsidence or loosening. There were
no other complications recorded. No secondary surgeries
were reported.

Table III. Patient demographics

Age at surgery, years 40.18 6 5.05

BMI 23.84 6 2.29

Sex

Male 0 (0.0)

Female 5 (100.0)

Operative side

Left 2 (40.0)

Right 3 (60.0)

Previous ipsilateral hip surgery

Yes 1 (20.0)

No 4 (80.0)

Follow-up, months 21.55 6 8.68

Beighton score

0 1 (20.0)

2 2 (40.0)

4 1 (20.0)

9 1 (20.0)

Values are presented as mean 6 standard deviation or n (%).
BMI, body mass index.

Table IV. Pre- and post-operative radiographic
measurements

Pre-operative �1-year follow-up P-value

Tönnis grade 0 5 (100.0) 5 (100.0) —

LCEA, � 15.80 6 1.64 23.20 6 2.28 0.004

VCEA, � 16.60 6 2.07 23.60 6 1.82 <0.001

Tönnis angle, � 15.40 6 2.30 3.74 6 2.27 <0.001

Alpha angle, � 58.46 6 4.34 40.70 6 1.58 <0.001

Femoral offset, cm 0.64 6 0.05 1.29 6 0.72 0.062

Neck shaft angle, � 133.20 6 10.38 131.72 6 5.52 0.711

Values are presented as mean 6 standard deviation or n (%). Bold values in-
dicate statistical significance (P< 0.05).

LCEA, lateral center-edge angle; VCEA, vertical center-edge angle.
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D I S C U S S I O N
This study demonstrated that concomitant hip arthroscopy
and the endoscopic modified shelf procedure for the treat-
ment of acetabular dysplasia and labral tears resulted in sig-
nificant improvement in PROs and high satisfaction at
short-term follow-up. Similar findings have been previously
reported. In a retrospective investigation of 32 dysplastic
patients (36 hips, 11 males and 21 females) who under-
went concomitant hip arthroscopy and shelf procedure
with minimum 2-year follow-up, Uchida et al. [17] con-
cluded that promising clinical outcomes and return to
sports-related activity is attained by active patients with
acetabular dysplasia.

The concept of the shelf procedure to correct acetabular
dysplasia in patients with lateral bone coverage defect of
the acetabulum is not new. Favorable long-term results
have been established using an open approach [12, 13],
with a survival probability of 50% after 25 years [41]. The
shelf procedure is considered to be one of the least invasive
options for the management of acetabular dysplasia in
young active adults. The advantages of the open technique
include the prevention of osteonecrosis development in
the acetabulum and maintenance of the pelvic ring [10];
however, one main concern of the open technique is dam-
age to the abductors which can be avoided with the minim-
ally invasive endoscopic approach [16]. Yet, for both
approaches, the weight-bearing area of hyaline cartilage
over the femoral head cannot be increased and the acetab-
ular medialization of the joint cannot be performed, unlike
the PAO. Therefore, the severity of dysplasia that can be
treated with open or endoscopic measures is controversial
[14].

Table V. Intraoperative findings

Seldes

I 0 (0.0)

II 2 (40.0)

Combined I and II 3 (60.0)

ALAD

0 0 (0.0)

1 4 (80.0)

2 0 (0.0)

3 1 (20.0)

4 0 (0.0)

Outerbridge (acetabulum)

0 0 (0.0)

1 4 (80.0)

2 0 (0.0)

3 1 (20.0)

4 0 (0.0)

Outerbridge (femoral head)

0 5 (100.0)

1 0 (0.0)

2 0 (0.0)

3 0 (0.0)

4 0 (0.0)

LT percentile class (domb)

0: 0% 2 (40.0)

1: 0% to <50% 1 (20.0)

2: 50% to <100% 1 (20.0)

3: 100% 1 (20.0)

LT villar class

0: no tear 2 (40.0)

1: full-thickness tear 1 (20.0)

2: partial thickness tear 0 (0.0)

3: degenerative tear 2 (40.0)

Values are presented as n (%).
ALAD, acetabular labrum articular disruption; LT, ligamentum teres.

Table VI. Concomitant arthroscopic procedures

Labral treatment

Selective debridement 1 (20.0)

Repair 3 (60.0)

Reconstruction 1 (20.0)

Femoroplasty 4 (80.0)

LT debridement 3 (60.0)

Capsular treatment

Plication 5 (100.0)

Interportal capsulotomy without closure 0 (0.0)

Values are presented as n (%).
LT, ligamentum teres.
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Acetabular dysplasia and cam-type FAI often coexist
[42]. Goronzy et al. [43] reported a 53.8% incidence of
femoroplasty due to cam-type FAI morphology during
PAO surgery. In this study, 80.0% of the patients required
a neck–head junction morphology correction that was per-
formed in a reproducible manner [35].

Hip arthroscopy is a powerful tool for intra-articular
joint inspection at the time of acetabular dysplasia surgery
[44] It provides full access to the joint for the evaluation

and treatment of intra-articular pathology. The prevalence
of labral tears during diagnostic arthroscopy in the setting
of acetabular dysplasia has been reported to be as high as
84.0% [45]. The importance of the labrum in hip biomech-
anics has been previously established [46, 47], and labral
tears could adversely affect clinical outcomes in dysplastic
patients after the shelf procedure. Berton et al. [12] recom-
mended labral repair during shelf arthroplasty to prevent a
potential source of residual pain. In the present investiga-
tion, a restoration of the labral suction seal through select-
ive labral debridement [48], labral repair and labral
reconstruction was achieved [36].

While data on outcomes following concomitant hip
arthroscopy and endoscopic modified shelf procedure is
scarce, this study is one of the first to report PROs follow-
ing this procedure for the surgical management of acetabu-
lar dysplasia. Additionally, the inclusion of multiple
validated functional hip outcomes scores in this study leads
to more generalizable results. While the PAO remains the
gold-standard treatment for acetabular dysplasia in skeletal-
ly mature patients with preserved cartilage [8], concomi-
tant hip arthroscopy and the endoscopic shelf procedure is
a less invasive alternative that can be offered to young, ac-
tive, adult patients with acetabular dysplasia who do not
want or qualify for PAO (Figs 7–10).

This study has limitations, one being that this was a
retrospective investigation on prospectively collected data.

Table VII. Pre- and post-operative patient-reported
outcomes

PRO Pre-operative �1-year follow-up P-value

mHHS 72.33 6 5.40 89.80 6 9.42 0.042

NAHS 67.92 6 3.68 91.00 6 8.63 <0.001

HOS-SSS 44.21 6 20.15 86.31 6 19.21 0.035

VAS 7.91 6 0.73 1.40 6 1.39 <0.001

iHOT-12 42.72 6 11.30 84.30 6 21.08 0.043

Satisfaction — 8.60 6 0.89 —

Values are presented as mean 6 standard deviation (SD). Bold values indi-
cate statistical significance (P< 0.05).

mHHS, modified Harris Hip Score; NAHS, Non-Arthritic Hip Scope; HOS-
SSS, Hip Outcome Score, Sport-Specific Subscale; VAS, Visual-Analog Scale;
iHOT-12, international Hip Outcome Tool-12.

Fig. 7. Anteroposterior pelvis post-operative X-ray showing final result in the right hip (RH). The iliac bone allograft is marked (yel-
low arrow).
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Fig. 8. False profile view post-operative X-ray showing final construct (yellow arrow) and correction of the cam-type femoroacetabu-
lar morphology (white arrow) in the right hip (RH).

Fig. 9. Anteroposterior pelvis X-ray at 1-year post-operative showing final construct in the right hip (RH). The iliac bone allograft is
marked (yellow arrow).
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Moreover, there was no control or comparison to other
procedures, such as PAO. The authors of the present inves-
tigation acknowledge PAO with or without concomitant
hip arthroscopy as the best treatment option for acetabular
dysplasia in young adults. Concomitant hip arthroscopy
and the endoscopic modified shelf procedure is offered as
an alternative treatment for patients who meet indications
and do not want to undergo PAO. The sample size was
also small, limiting the generalizability of the results.
Further, this was an analysis of a single surgeon database.
Acetabular dysplasia is a complex tridimensional structural
pathology and isolated assessment based solely on LCEA

may be oversimplistic. The classification of acetabular dys-
plasia as frank or borderline based on LCEA measurements
alone is controversial [49]. Finally, this study reported
short-term outcomes, longer follow-up is needed to deter-
mine the durability of the results.

C O N C L U S I O N
Concomitant hip arthroscopy and endoscopic modified
shelf procedure appears to be a safe and effective proced-
ure for patients with acetabular dysplasia and labral tears
yielding significant improvement in PROs and patient sat-
isfaction at short-term follow-up.

Fig. 10. False profile view X-ray at 1-year post-operative showing final construct (yellow arrow) and correction of the cam-type femo-
roacetabular morphology (white arrow) in the right hip (RH).
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