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Background and purpose — Previous studies on hip
survival following periacetabular osteotomy (PAO) have
reported isolated data for the treatment of 1 underlying con-
dition, making comparison between patient groups difficult.
We report the hip survival after PAO in patients with acetab-
ular dysplasia (AD), acetabular retroversion (AR), congeni-
tal dislocation of the hip (CDH), and Legg-Calvé-Perthes
disease (LCPD) with total hip arthroplasty (THA) as primary
endpoint and secondarily the risk of subsequent hip-related
operations other than THA.

Patients and methods — From 1997 to December
2021, 1,501 hips (1,203 patients) underwent PAO in a single
center (Odense University Hospital). We identified conver-
sions to THA and other subsequent hip-related operations
through patient files and the Danish National Patient Reg-
istry (DNPR).

Results — 123 (8.2%) of the total cohort of 1,501 hips
were converted to THA within the study period. The overall
Kaplan—Meier hip survival rate was 71% (95% confidence
interval [CI] 61-79) at 24 years with a mean follow-up of 7.6
years (range 0.02-25). The individual Kaplan—-Meier hip sur-
vival rates at 15 years were 81% (CI 76-86) for AD, 94% (CI
91-96) for AR, 84% (CI 66-93) for CDH, and 66% (CI 49-79)
for LCPD. In total, the overall risk of additional hip-related
operations was 48% (of which 92% were screw removal).

Conclusion — Encouragingly, 71% of hips were preserved
24 years after PAO. We found that AR patients had the highest
(94%) PAO survivorship at 15 years compared with the other
underlying hip conditions. Almost half of PAO patients may
undergo later additional surgery, of which screw removal is
the primary intervention. Overall long-term survival, risk fac-
tors for conversion to THA, and risk of additional surgery are
relevant information for shared decision-making.

Periacetabular osteotomy (PAO) is a procedure used to treat
a variety of hip-related conditions when non-surgical treat-
ment has failed (1). The procedure is used for treatment of
acetabular dysplasia (AD) — a condition with insufficient bony
coverage of the femoral head; acetabular retroversion (AR)
— a disorder where the acetabulum is retroverted and the hip
has over-coverage anteriorly; congenital dislocation of the
hip (CDH) — a rare condition seen in newborns, which can
lead to residual dysplasia of the hip later in life; and Legg-
Calvé-Perthes disease (LCPD) — primarily a childhood dis-
ease, where there is not enough blood flow to the femoral
head, potentially leading to a complex deformity of the hip
in adults/adolescents on both the femoral and acetabular side.
All the above-mentioned conditions can lead to hip pain and
secondary osteoarthritis (OA) (2-4).

For AD, the hip survival rates following PAO, with total
hip arthroplasty (THA) as endpoint, have been reported to be
84-90% at 10 years (5,6) and 80-92% at 15 years (7,8). Stud-
ies on PAO in patients with AR have reported 10-year hip sur-
vival rates of 79-100% (9,10). Other studies have reported hip
survival rates for CDH and AD merged as 1 group of devel-
opmental dysplasia (DDH) (5,7,8). Consequently, the hip sur-
vival rate after PAO in CDH patients is unknown.

Finally, a few studies report survival analysis on LCPD
patients, but with varying methods, making a valid compari-
son impossible (11-13).

In summary, previous studies on hip survival following PAO
have reported isolated data for the treatment of 1 underlying
condition making comparison between patient groups diffi-
cult. Therefore, we investigated (i) the long-term hip survival
rate after PAO in AD, AR, CDH, and LCPD patients using
THA as primary endpoint, and (ii) risk factors of subsequent
hip-related operations other than THA.
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Patients and methods

The “Strengthening the Reporting of Observational Studies in
Epidemiology” (STROBE) Statement was used as guideline
for reporting this observational retrospective cohort study (14).

Study population

The study population includes the entire consecutive cohort
of all patients undergoing primary PAO at Odense University
Hospital (OUH), Denmark. The patients were all operated on
in the period from February 1997 to December 2021, which
includes the very first patients operated on at OUH. The major-
ity of procedures were performed by 3 surgeons (OO, SO, and
MB@). Before the first surgery we visited other centers with
considerable experience and had a very experienced surgeon
assisting us with the first procedures.

Indications for PAO

We started out operating on patients with traditional AD and
later also patients with CDH and LCPD. AR patients were
offered PAO from 2003. In a few cases patients had a combi-
nation of AD and AR. Patients with AD were defined as having
a reduced center edge (CE) angle and increased acetabular
inclination angle (AIA). Patients with AR had retroversion
signs on standing pelvic radiographs defined as crossover sign
(COS), posterior wall sign, and most often also ischial spine
sign but normal or increased CE angle and not a steep roof.
These patients with AR had a wedge osteotomy to create flex-
ion of the acetabular fragment. Some patients with AD also
had a small COS but not necessitating a wedge osteotomy. In
cases with a wedge taken out, the patient was grouped as AR.
Patients with CDH and LCPD were all diagnosed in childhood
and received treatment, either conservative or surgical (i.e.,
open reduction, femoral and/or pelvic osteotomy). In the CDH
group 27 of 63 had earlier surgery and in the LCPD group
18 of 57. We have gradually tightened up the indications for
PAO, especially regarding secondary OA, which contraindi-
cates PAO. If in doubt regarding OA we did an MRI scan.
Furthermore, we do not routinely offer PAO to patients older
than 45 years or patients with a body mass index (BMI) >
30. We also hesitate to offer PAO to patients who have had
chronic pain for years. In patients with atypical symptoms, we
perform a preoperative diagnostic block.

Institutional database and the Danish National
Patient Registry

Patients were identified from our institutional database on
patients undergoing PAO. Data on all patients included: sex,
height, weight, BMI, age at surgery, right or left hip, type of
underlying hip condition leading to PAO, degree of OA before
surgery, and previous surgery on the same hip. Data was pro-
spectively entered by the surgeon before surgery on every
patient. In the case of missing preoperative data in the data-

Eligible hips (patients) from local database
n = 1,501 hips (1,203 patients)

DNPR
Follow-up 1997-2018

Patient files
Follow-up 1997-2021

Total cohort, included for survival analysis
n =1,501 hips

Figure 1. Study cohort. Flowchart showing inclusions and follow-up
from patient files with full follow-up from 1997 to 2021 and follow-up
from the Danish National Patient Registry (DNPR) from 1997 to 2018.
A total of 1,501 hips were included in this study.

base, patient records were reviewed. Furthermore, all patient
records were scrutinized for follow-up data on subsequent
operations.

A retrospective patient file survey could only detect sub-
sequent operations performed within the Region of Southern
Denmark. To ensure complete follow-up on reoperation with
THA, data was achieved from the Danish National Patient
Registry (DNPR) via Statistics Denmark on procedure code
level. The DNPR is a national registry containing patient
admissions and surgical procedures on all patients at Danish
hospitals (15) (Figure 1).

Outcomes

The primary outcome was long-term hip survival rate after
PAO in AD, AR, CDH, and LCPD patients using THA as
primary endpoint at up to 24 years’ follow-up. When report-
ing survival time for the individual indications this is done
at 15 years to make them comparable, as AR and CDH have
shorter follow-up. Risk factors for conversion to THA was
also analyzed as part of the primary outcome. The risk factors
included were sex, age, BMI, Tonnis arthritis grade, year of
index operation, and underlying hip condition, as other studies
found increased risk with increasing age and Tonnis arthritis
grade (6,7,12,16,17).

The secondary outcome was to report subsequent reopera-
tions other than THA.. All operations in the same anatomical hip
region were registered from patient files. Data is presented as (i)
all subsequent operations in the same anatomical region other
than THA (n total), (ii) all subsequent operations potentially
related to PAO surgery (risk estimate [%], only 1 per patient).

Statistics

Categorical data is presented as numbers with percentages,
normally distributed data is displayed as means (range),
non-normally distributed data is given as medians with inter-
quartile ranges (IQR). Survival rates will be assessed using
Kaplan—Meier analysis with THA as endpoint. Risk factors
will be assessed in a Cox regression model to calculate hazard
rate ratios and 95% confidence intervals (CI). The model
assumption of proportional hazards was assessed with the use
of the Schoenfeld residuals test. Patients who emigrated (n =
7) or died (n = 15) were censored at the time of migration and/



Acta Orthopaedica 2023; 94: 250-256

252

Table 1. Baseline characteristics. Values are count and proportion (%) unless

otherwise specified

Overall K-M hip survival estimates (%)
100

Factor Overall AD AR CDH LCPD -
75| “\_\W
Hips (% of total) 1,501 891 (59) 490 (33) 63 (4) 57 (4)
Age at operation L
mean (SD) 29.7 (11) 334 (11) 23.8(8.0) 26.6(11) 25.4(9.6) 50
range 11-63 11-63 13-55 12-53 14-51
Female sex 1,155 (77) 706 (79)  370(76) 57(90) 22 (39)
Body mass index
mean (SD) 245(4.0) 249 (42) 238(3.7) 24.2(40) 25.3(4.3) 25
range 15.4-429 15.6-429 16.4-35.5 15.4-359 17.2-37.2
missing 12 (0.8) 7 (0.8) 1(0.2) 2 2
ASA score .
1 1,076 (72) 594 (67) 407 (83) 40 35 : I o e . o
2 294 (20) 195 (22) 80(16) 9 10 Vears since PAG
3 6(0.4) 5(0.6) 0 1 0
missing 125 (8) 97 (11) 3(0.6) 13 12 Atrisk: 1,501 1,008 399 136 16 0
S'dr? ﬁ: BpEElE 829 (55) 500 (56) 260 (53) 30 39 Figure 2. Kaplan—Meier survivorship curve (with 95%
Ie%t 672 (45) 391 (44) 230 (47) 33 18 Cl) after periacetabular osteotomy in 1,501 hips (1,479
Previous surgery on hips at risk after censoring) with total hip arthroplasty
e (THA) as endpoint. Each conversion to THA is seen as
Tt'c?r?nisseigtehrr]ilt?s grade i i el 27 E a decrease on the curve. The hip survival rate is 71%
0 1,412 (94) 829 (93) 484 (99) 48 51 (C1 61-79) at 24 years.
1 83 (6) 56 (6) 6 (1) 15 6
2 5(0.3) 5(0.6) 0 0 0
Co?murrent S 1L 100 g e e salary for ARK and from the Local Tissue
the same hip (femur) Bank (Knoglebanken) to cover expenses for
none 1,428 (95) 864 (97)  485(99) 52 27 data extraction from the DNPR. The authors
osteotomy 46 (3) 12 (1) 0 8 26 : : . ~
resection of bone 3(0.2) 1(04) 2(04) 0 P have no conﬂlcts.of 1qterest. Completed disclo
curettage of cyst 1(0.1) 0 0 0 1 sure forms for this article following the ICMJE
other P 32 (2) 20 (2) 4 (1) 4 4 template are available on the article page, doi:

10.2340/17453674.2023.12403

2 Previous surgery: acetabular osteotomies, femoral osteotomies, hip arthroscopies,

open/closed reposition and other.

b Other: arthrotomy, psoas tenotomy, cheilectomy, trochanter distalization, removal

of osteosynthesis material.

AD, acetabular dysplasia; AR, acetabular retroversion; CDH, congenital dislocation

of the hip; LCPD, Legg-Calve-Perthes disease.

or death; this data was collected from the DNPR. If patients
were bilaterally operated, both hips were included and ana-
lyzed as separate observations (18).

All statistical analyses were performed using STATA/IC,
version 17 (StataCorp LLC, College Station, TX, USA). For
all risk estimates a 95% CI was estimated.

Ethics, funding, and disclosures
Data processing and storage is registered in the Region of
Southern Denmark record of data-processing activities. The
right to access data in accordance with the Danish Health Act
was applied for from the Region of Southern Denmark. The
Region of Southern Denmark approved permission to access
patient files without informed consent (case no. 21/47010 and
21/42892). All data was processed and stored in compliance
with the EU General Data Protection Regulation (GDPR) and
the Danish Data Protection Act.

This study received funding from The OUH Fund for
Pregraduate Stipends—“OUHs Pragraduatpulje,” to cover

Results

Demographics

1,501 hips in 1,203 patients were eligible and
included in this study. The following diagnoses
lead to PAO: AD (n =891), AR (n =490), CDH (n = 63), and
LCPD (n = 57). Mean patient age at time of operation was 29
years (SD 11) and the ratio of male to female was 1:3. Patient
demographic and preoperative data are presented in Table 1.

Hip survival

In the study period, 123 (8.2%) of the 1,501 hips were con-
verted to THA. The mean time from index surgery to THA
was 7 years (range 0.7-19.5). The mean follow-up time was
7.6 years (range 0.02-24.6).

The Kaplan—Meier analysis with THA defined as endpoint
showed a cumulative hip survival rate of 71% (CI 61-79) at
24 years for the entire cohort. The overall hip survival rate at
5-, 10-, and 15-years was 96% (CI 94-97), 91% (CI 88-92),
and 82% (CI 77-85), respectively (Figure 2).

Of the 891 hips with AD, 81 hips (9.1%) later underwent
THA. The individual Kaplan—Meier hip survival rate for AD
was 81% (CI 76-86) at 15 years and 70% (CI 60-79) at 20
years. In the AR group 20/490 hips (4.1%) were converted
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Individual K-M hip survival estimates (%)
100

Table 3. Risk of other additional hip-related operations, count, and proportion (%):
data on the first subsequent operation potentially related to PAO surgery

Removal of
75 Total osteosynthesis
Indication reoperations  material Arthroscopy Re-PAO  Other
504 Total (n = 1,501) 715 (48) 656 (44) 6 (0.4) 6(0.4) 12(0.8)
AD (n =891) 435 (49) 395 (44) 2(0.2) 3(0.3) 7(0.8)
AR (n = 490) 222 (45) 210 (43) 3(0.6) 3(0.6) 3(0.6)
CDH (n = 63) 27 25 1 0 0
25- AD LCPD (n =57) 31 26 1 0 0
AR
CDH i
LCPD For Abbreviations, see Table 1.
0 T T T T
0 5 10 15 20 25

Years since PAO

Figure 3. Kaplan—Meier survivorship curve for the 4 individual
indications with total hip arthroplasty as endpoint. Each con-
version to total hip arthroplasty is seen as a decrease on the
curve. AD, acetabular dysplasia; AR, acetabular retroversion;
CDH, congenital dislocation of the hip; LCPD, Legg-Calvé-
Perthes disease.

Table 2. Analysis of risk factors for converting to
total hip arthroplasty after periacetabular osteot-
omy: Cox regression analysis

Risk factors Hazard ratio (Cl)

Sex

Male 1 reference

Female 0.9 (0.6-1.4)
Age

=29 1 reference

30-44 1.7 (1.1-2.8)

=45 2.2 (1.2-3.8)
Body mass index

<25 1 reference

25-34.9 1.0 (0.7-1.5)

>35 0.8 (0.2-3.5)
Toénnis arthritis grade

0 1 reference

>1 3.5 (2.2-5.6)
Year of PAO surgery

1997-2005 1.4 (0.7-2.7)

2006—2014 0.6 (0.4-1.1)

2015—2021 1 reference
Indication

AD 1 reference

AR 1.3 (0.7-2.3)

CDH 0.6 (0.3-1.4)

LCPD 2.7 (1.5-5.0)

PAO, periacetabular osteotomy; AD, acetabular dys-
plasia; AR, acetabular retroversion; CDH, congenital
dislocation of the hip; LCPD, Legg-Calve-Perthes
disease; Cl, 95% confidence interval.

to THA. The Kaplan—Meier hip survival rate for AR was
94% (CI 91-96) at 15 years. In the CDH group of 63 hips,
7 hips underwent THA. The Kaplan—Meier hip survival rate
was 84% (CI 66-93) at 15 years and 75% (CI 50-89) at 20
years. Of the 57 hips with LCPD, 15 hips underwent THA.

The Kaplan—Meier hip survival rate for LCPD at 15 years was
66% (CI 49-79) (Figure 3).

Risk factors

The hazard ratio for risk factors associated with conversion to
THA are presented in Table 2. The significant risk factors for
conversion to THA were age group 30—44 years (HR 1.7, CI
1.1-2.8) age group = 45 years (HR 2.2, CI 1.2-3.8), patients
with a Tonnis arthritis grade of 1 or more (HR 3.5, CI 2.2—
5.6), and patients diagnosed with LCPD (HR 2.7, CI 1.5-5.0).

Reoperations

The risk of reoperations other than THA (only 1 per hip and
only the first reoperation) was 47.8% and is presented in detail
in Table 3. 107 hips had more than 1 subsequent surgery.
Screw removal was the most common subsequent procedure
accounting for 92% of the subsequent surgeries.

807 subsequent operations were performed in the entire
cohort (including multiple subsequent operations per hip)
(Table 4, see Appendix).

Of the 123 hips that were converted to THA, 76 hips (62%)
had an additional surgery prior to the THA.

Discussion

We found that PAO preserves 71% (CI 61-79) of hips at 24
years. The risk of conversion to THA increased with age at
time of PAO, but also a Tonnis arthritis grade of 1 or more and
LCPD was associated with increased risk of THA. The indi-
vidual Kaplan—Meier rates showed a statistically significant
higher hip survival rate for AR patients compared with AD
patients. We also found that the risk of reoperations other than
THA after PAO was 48%, of which removal of osteosynthesis
material accounted for 92% of the interventions.

Overall survival

The overall hip survival rate at 15 years was 82% (CI 77-85).
In comparison and very close to our results at 15 years, Larsen
et al. (6) reported a 14-year hip survival rate in AD patients
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of 80%. However, they excluded their first PAO procedures,
which in comparison with our results may have improved
their survival rate as a potential learning curve was omitted
from the analysis. Moreover, Wells et al. (8) reported a slightly
higher survival rate of 92% at 15 years in patients with DDH.
An explanation could be a smaller cohort of only 154 hips and
with 22 hips (13%) lost to follow-up. Another study by Wells
et al. (7) reported a survival rate of 74% at 18 years after PAO
performed in 121 hips with AD or CDH, which is an accor-
dance with our 20-year survival rate at 71%.

Lerch et al. (16) reported a 30-year survival rate of 43% in
67 hips including learning curve. This is to our knowledge the
longest follow-up on hip survival after PAO, though with a
small cohort. More long-term studies should be done in larger
cohorts especially, when considering the young patient group
and resulting long life perspective.

Survival after PAO depending on hip condition

Our survival analysis showed a statistically significant better
survival at 15 years in patients with AR at 94% (CI 91-96)
compared with AD at 81% (CI 76-86). Only 1 previous study
compared the outcome after PAO for AR with AD and found
similar better survival in the AR group but in a much smaller
cohort (n = 62) and with short follow-up of 3.5 years (19). Two
other studies found 10-year survival of AR patients undergo-
ing PAO of 79% (10) and 100% (9) but in very small cohorts
(n =67 and n = 29 hips respectively).

Our patients with CDH had a hip survival of 84% (CI
66-93) at 15 years comparable to that of the AD group. The
20- and 24-year survival was 75% (CI 50-89), which has not
been reported earlier.

Our patients with LCPD had a slightly inferior hip survival
rate of 66% (CI 49-79) at 15 years compared with AD; how-
ever, the difference was not statistically significant. The 5- and
10-year survival rate was 87% and 73%, respectively. This is
not surprising as some of the patients did not have a congruent
joint. In the later period very few patients with LCPD were
operated on. Our result corresponds to data from Albers et al.
(12), who reported a 5-year survival rate of 86% and an §-year
survival rate at 61% in 53 hips.

Risk factors

We found that increasing age was associated with higher risk
of conversion to THA. Other studies have also reported on
higher age leading to higher risk of THA (5-7,12,16,17). We
also found that a Tonnis arthritis grade of 1 or more leads
to a significantly higher risk of conversion to THA (HR 3.5,
CI 2.2-5.6). This also corresponds well with the literature
(5,12,16,17). The above-mentioned risk factors support thor-
ough consideration of indications, especially in patients aged
above 30 years and when arthritis is present. Patients diag-
nosed with LCPD also had a higher risk of conversion to THA
after PAO (HR 2.7, CI 1.5-5.0). They often have complex hip
deformities and have inferior hip survival compared with AD,

but further studies on larger cohorts are needed to report the
outcome after PAO.

Reoperations

Following PAO, we found a total risk of reoperations other
than THA of 48%. Removal of osteosynthesis material was
most frequent (44%) accounting for 92% of cases, which is
higher than reported earlier (6,20). Conversely, we found that
the frequency of subsequent hip arthroscopy was 0.4%, which
is less than the 11% reported by Larsen et al. (6). Most likely,
these differences may be explained by differences in indica-
tions and traditions between centers. In our center we have
been generous regarding removal of the screws if the patient
had complaints from the iliac crest, especially in slim patients.
An extra-osseous part of a screw may interfere with the ilio-
psoas muscle and cause pain, and hence we had a low thresh-
old for screw removal. Whether this approach is the right one
cannot be confirmed or rejected in this study without func-
tional data.

Strengths and limitations

The strength of this study is the inclusion of different indica-
tions; AD, AR, CDH, and LCPD and the outcomes after PAO
are presented accordingly. Also, we report data on the largest
consecutive cohort so far (1,501 hips) and we also included
initial procedures during a potential learning curve. We also
report data with a long follow-up period (24 years) compared
with previous studies (21).

Finally, a strength of this study is not relying on procedure
and diagnostic codes alone in the index population but using
prospectively collected data and review of patient records for
specific data. This ensures identification of indications for sur-
gery and specific complications postoperatively. The follow-
up is enhanced by supplementary data from the DNPR (15),
which is a high-quality nationwide register, on all readmis-
sions in Denmark.

The study is limited to reporting on risk of later THA sur-
gery and reoperations. We do not address patient safety (read-
missions and in-hospital complications), functional outcomes,
and/or patient-reported outcome measures. Also, this study
does not include data on the quality of correction after surgery,
which might have affected the outcomes.

Data from Statistics Denmark was based solely on proce-
dure and diagnosis codes and not on evaluation of patient
files. Hence, this data may include coding errors. Further-
more, data from Statistics Denmark (LPR2) is only available
in the period from 1997 to 2018; however, it is not very likely
that the patients from 2018 to 2021 are converted to THA in
a 3-year period or less. Another limitation is that we may not
have complete follow-up from Statistics Denmark regarding
subsequent hip-related operations other than THA. Hence, we
have registered only those reoperated on in our own region.
We do, however, expect that most patients were reoperated on
at the same institution as they had their index surgery.
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Conclusion

71% of hips were preserved at 24 years after PAO. AR patients
had the highest (94%) PAO survivorship at 15 years compared
with the other underlying hip conditions. At age = 30, a Tonnis
arthritis grade of 1 or more and LCPD diagnosis was asso-
ciated with increased risk of conversion to THA after PAO.
Almost half of PAO patients may undergo other additional
surgery with later screw removal as the primary reason, which
is information relevant to both patients and surgeons.

0O was the initiator of this study. OO, SO, and MB@ performed the PAO
procedures and registered data in the database at OUH during the study
period. ARK, MLL, OO, AHL, MB@, and SO were involved in the first
outline and methodology of this study. ARK and MLL defined the analy-
sis plan and did the first draft of the protocol and manuscript. All authors
revised and approved the final protocol and manuscript. ARK and OO did
the supplementary data collection. ARK did the statistics.

The authors would like to thank Odense Patient data Explorative Network
(OPEN) for contribution of methodological advice.
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Acta thanks Enrico De Visser and George Grammatopoulos for help
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Appendix

Table 4. Data on all subsequent operations in the same anatomical
hip region (other than THA): multiple operations per hip

Indication / Reoperatios

Total (n = 1,501)
Reoperations: 807
— Osteosynthesis material removal: 699
— Arthroscopy: 59
— Re-PAO: 17
— Other: 32
AD (n =891)
Reoperations: 486
— Osteosynthesis material removal: 423
— Arthroscopy: 33
— Re-PAO: 10
— Other: 20
+ Z-plastic: 7
+ Pseudoarthrosis/nonunion/osteosynthesis: 4
* Excision of pathological tissue in skin: 2
* Resection of bone tissue in pelvis: 2
- Exostosis/osteophytes chiseling: 1
+ Internal fixation of fracture in the pelvis: 1
+ Neurolysis of nervus cutaneus femoris lateralis: 1
* Removal of trochanter minor: 1
* Removal of bone fragment in the pelvis: 1
AR (n =490)
Reoperations: 257
— Osteosynthesis material removal: 220
— Arthroscopy: 24
— Re-PAO: 6
— Other: 7
* Incision and revision of infection in hip joint: 1
+ Necrosis caput femoris surgery: 1
* Internal fixation of fracture in pelvis: 1
* Psoas tenotomy: 1
+ Pseudoarthrosis/nonunion/osteosynthesis: 1
+ Revision of wound: 2
CDH (n =63)
Reoperations: 32
— Osteosynthesis material removal: 26
— Arthroscopy: 2
— Re-PAO: 1
— Other: 3
* Intertrochanteric osteotomy: 2
- Resection of bone tissue in the pelvis: 1
LCPD (n =57)
Reoperations: 32
— Osteosynthesis material removal: 30
— Arthroscopy: 0
— Re-PAO: 0
— Other: 2
* Intertrochanteric osteotomy: 1
* Psoas tenotomy: 1

For Abbreviations, see Table 1.



