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ABSTRACT

Bernese periacetabular osteotomy (PAQ) is a practical and safe acetabular reorientation technique used to correct structural hip deformities, and
much relevant literature has been published over the past decades. This bibliometric study aims to determine the status of PAO research between
1994 and 2022. Information about PAO research publications from 1994 to 2022 was obtained from the Web of Science Core Collection. This
bibliometric study is implemented and analyzed through three bibliometric tools with respect to publication counts, countries, institutions,
authors, journals, funding agencies, references and keywords. In total, 634 publications concerning PAO were identified. The United States and
Washington University in St. Louis have published the most literature in terms of country and institution. Additionally, Switzerland and the
University of Bern are the country and the institution with the highest average number of citations in the PAO field. The most published and co-
cited journal is Clinical Orthopaedics and Related Research. Burst keyword detection has discovered that ‘patient-reported outcome), ‘instability’,
‘risk], ‘survivorship’ and ‘outcome’ are regarded as the current research frontier. In summary, our findings provide insight into the bibliometric

overview of research status in the PAO field, which may offer later investigators’ references in exploring further research directions.

INTRODUCTION

Bernese periacetabular osteotomy (PAO) is used to correct
pathologic deformities of the hip joint as a practical and safe
acetabular reorientation technique. It is currently recognized
as an ideal hip preservation method for treating adolescent
and adult hip dysplasia. The PAO procedure was originally
proposed and popularized by Ganz and colleagues, enabling
the preservation of the integrity of the posterior column with
less disruption of the blood supply to the acetabular fragment
[1-3]. The acetabular fragment can be adjusted flexibly with no
obvious effect on the female birth canal through this method
[4, 5]. The most common complications include transient nerve
palsy, non-union and heterotopic ossification [6-8]. However,
it has been widely used in hip diseases, including femoroac-
etabular impingement (FAI), developmental dysplasia of the
hip (DDH), neurogenic acetabular dysplasia and Legg-Calve-
Perthes disease (LCPD) [9-15]. Over the past few decades,
the number of publications relevant to PAO has been grow-
ing and indications have been further extended with the deep-
ening of the understanding of hip pathomorphology. Thus, it

is necessary to determine the research trends and hotspots of

PAO, which may promote the development of this surgical
procedure.

Bibliometrics is a novel scientific study that uses statistics
and visualization tools to present publishing trends and discover
characteristics and relationships among existing academic publi-
cations within a certain topic [16]. In recent years, it has been
extensively applied in hip orthopedics to reveal the research
status of major hip diseases and surgical techniques, such as
osteonecrosis of the femoral head [17], FAI [18], DDH [19] and
surgical hip dislocation [20].

However, the literature on PAO has not been well-studied
currently. Therefore, this study aims to clarify the global develop-
ment trends and research status of PAO over the past few decades
through bibliometrics. Our study may provide useful ideas and
perspectives for follow-up research on this powerful technique.

MATERIALS AND METHODS
Data acquisition and retrieval strategy

The Web of Science database is an authoritative and multidis-
ciplinary database containing many influential and high-quality
academic journals worldwide. It is widely considered highly
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Fig. 1. Flowchart for the selection of literature included in this study.
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Fig. 2. (A) The number of annual publications and citations on PAO research from 1994 to 2022. (B) The annual number of publications in the
top 10 most productive countries from 1994 to 2022.

dependable and optimal for bibliometric research [21, 22].
Therefore, we collected the data source of publications from the
Web of Science Core Collection (WoSCC). Data retrieval and
acquisition were conducted within 1 day (10 April 2023). The
retrieval formula was set to Topic: (PAO). In our bibliometric

study, we endeavored to select papers published between 1988
and 2022, encompassing the historical evolution of PAO. How-

ever, it should be noted that the WoSCC database did not find
publications predating 1994. Thus, we chose literature from 1994

to 2022 (31 December 2022), and language was restricted to

English. The literature types were limited to original articles and
reviews. Figure 1 illustrates the literature retrieval and selection

procedure.

Data extraction and collection

After carefully and manually excluding unrelated literature, we
collected the data information of the selected literature. All
included documents were downloaded and exported in text for-
mat. Information from the selected articles, including the annual
number of publications, citation frequency, titles, authors, affilia-
tions, countries, keywords, journals, publication year, references,
funding agencies, average citation per item (ACI) and H-index,
was obtained. The H-index is a broad measure of the impact
of researchers, institutions or countries based on their scientific
contributions. Microsoft Office Excel 2019 was used for data
entry and management.
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Fig. 3. (A) The top 10 countries with the most publications related to PAO research. (B) The top 10 institutions with the most publications
related to PAO research. (C) The co-authorship map of countries/regions involved in PAO research (generated using VOSviewer). (D) The
cooperation network map of institutions involved in PAO research (generated using CiteSpace).

Bibliometric and visualized analysis

In this study, we employed the following three bibliometric
tools: VOSviewer (Version 1.6.18) [23], CiteSpace V (Ver-
sion 5.7. R2) [24] and an online analytical platform (https://
bibliometric.com/). We used the default parameters in CiteS-
pace and VOSviewer. Default parameter settings for VOSviewer
are as follows: visualization (scale: 1.0), labels (size variation:
0.5, max. length: 30) and lines (size variation: 0.5, minimum
strength: 0, maximum lines: 1000). For CiteSpace, the param-
eter settings include selection criteria (g-index: k=25), look-
back years (S5), time span (1994-2022) and years per slice
(1). VOSviewer was utilized to visualize the results related
to the co-authorship of countries, the co-citation of journals
and keyword co-occurrences. The size of the nodes reflected
the number of publications, citations or co-occurrences. The
connections between the nodes represented the associations,
including co-authorship or co-citation. Total link strength (TLS)
represented the strength of the lines between the observed
nodes.

CiteSpace was applied to construct cooperation networks of
institutions or authors, and we also conducted the burst anal-
ysis of keywords and co-cited references by using CiteSpace.
Betweenness centrality is a key parameter of centrality that could

evaluate the scientific importance of the nodes in a network.
In terms of the clusters view map, cited authors with similar
attributes were aggregated into a cluster. The bursts of keywords
are usually used to present the evolution of research hotspots
and detect intuitively new development trends in the field.
Through bibliometric analysis of CiteSpace, we have selected
the top 20 keywords and references with the strongest citation
bursts.

RESULTS

Global publication and citation trend
Among the 1025 initial publications, a total of 634 qualified
publications (593 articles and 41 reviews) were identified in
this study (Fig. 1). The development trends in the number
of annual publications and citations over the past few decades
are illustrated in Fig. 2A. Despite occasional fluctuations lead-
ing to decreases sometimes, the overall contributions of pub-
lications and citations on PAO showed an ascending annual
trend worldwide and reached its peak in 2022 with a total
of 67 papers and 1920 citations. The contributions of global
publications increased by 3250% from 1994 to 2022, and
almost 44.5% of them (282 papers) were published in the last
Syears.
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Contributions of countries/regions

The change in the annual publication numbers of the top 10 pro-
lific countries from 1994 to 2022 is shown in Fig. 2B. The 634
publications on PAO were contributed by 38 countries/regions
in total, and the top 10 most prolific countries are presented
in Fig. 3A. The United States produced the largest number of doc-
uments, with 301 articles published (47.5%), followed by Japan
(89, 14.0%) and Switzerland (79, 12.5%). The United States also
had the highest H-index (H-index =48), followed by Switzer-
land (H-index =31) and Japan (H-index = 17). Switzerland had
the highest average number of citations (53.34), followed by
the United States (25.44) and Canada (21.50). The collabora-
tion network map among global countries/regions is displayed
visually in Fig. 3C. We found that the United States had the
closest cooperation with Switzerland and Canada, and the top
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three countries with the largest TLS were the United States,
Switzerland, and Canada, respectively.

Contributions of institutions

The top 10 contributing institutions are specifically displayed
in Fig. 3B. Of these, five were American institutions and two
were Japanese institutions. Washington University in St. Louis
holds the most publications, followed by Harvard University
and the University of Bern. The ACI of 64.37 in the Univer-
sity of Bern exceeded other institutions, ranking first. In terms
of H-index, Washington University, Harvard University and the
University of Bern were all ranked first with the H-index of 27.
The collaborative network map of institutions was constructed
by CiteSpace and is displayed in Fig. 3D. Washington Univer-
sity (0.08), Boston Children’s Hospital affiliated with Harvard
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Fig. 4. (A) The top 10 most productive authors in PAO research. (B) Author co-authorship overlays the visualization map generated using
VOSviewer. (C) The citation counts and TLS of the top 10 most co-cited authors. (D) Network visualization map of author co-citation
analysis generated using the VOSviewer. (E) In the cluster map, cited authors with similar categories were gathered in a cluster.
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Fig. 5. (A) Top 10 related funding agencies for the support of PAO research. (B) Journal co-citation analysis by using VOSviewer.

University (0.08) and the University of Bern (0.07) were the
top three institutions in terms of centrality. But none of the
institutions has a centrality > 0.1. This suggests that there are
a limited collaboration and communication among institutions,
which could significantly impede progress in research within this

field.

Contributions of authors

The top 10 contributing authors who had the most active pro-
ductivity are listed in Fig. 4A. Clohisy JC was the author with the
most papers, totaling 78, followed by Millis MB, Kim Y], Schoe-
necker PL and Trousdale RT. Figure 4B shows an overlay visual-
ization map for author co-authorship analysis with a minimum
of five publications. In the network map, Clohisy JC, Kim Y] and
Millis MB were situated at the central positions within the coop-
erating clusters with the largest TLS. Based on the co-citation
analysis performed with VOSviewer (Fig. 4D ), we defined a ‘core
author’ as the one who had obtained at least 50 citations. The top
three influential authors with the largest TLS were Ganz R, Clo-
hisy JC and Siebenrock K. The co-citation counts and TLS of the
top 10 most co-cited authors are displayed in Fig. 4C. Meanwhile,
the co-citation relationships between authors were visualized by
CiteSpace through the construction of network cluster maps.
Regarding the cluster view of the co-citation map (Fig. 4E), the
weighted mean silhouette value of clusters #0 to #7 was 0.764,
indicating good homogeneity. Research categories of authors
were classified into eight clusters, including ‘adolescent patient’
(#0), ‘curved PAQ’ (#1), ‘Bernese PAO’ (#2), ‘acetabular retro-
version’ (#3), ‘computed tomography evaluation’ (#4), joint
contact pressure’ (#5), ‘hip osteoarthritis’ (#6) and ‘year follow-
up’ (#7), intuitively presenting the intellectual concerns in cur-
rent research area of PAQO.

Analysis of funding agencies

Both the National Institutes of Health and the US Department of
Health and Human Services funded the most publications (27;
4.3%), followed by the Curing Hip Disease Fund (23; 3.6%)
and the Ministry of Education, Culture, Sports, Science and

Technology (18; 2.8%) (Fig. SA). Of the top 10 funding agen-
cies, four funding organizations were located in the United States
and three were from Japan. The rest were from Denmark, Smith
and Nephew and Arthrex, respectively.

Analysis of core journals

The top 10 fruitful journals altogether published 391 papers on
PAO, accounting for 61.7% of all 634 documents. Table I sum-
marizes the information on the top 10 journals. Among these,
Clinical Orthopaedics and Related Research (112, 17.7%) pub-
lished the most literature, followed by Journal of Hip Preservation
Surgery (60, 9.5%) and Journal of Bone and Joint Surgery-American
Volume (57, 9.0%). According to the Journal Citation Reports
(JCR) 2020 standards, the top 10 most productive journals were
classified as Q1 in 6, Q2 in 1 and Q3 in 3. VOSviewer software
was used to visualize the co-citation of journals. As displayed
in Fig. 5B, 54 journals with a minimum of 40 citations were
included. The top three journals with the largest TLS are listed
as follows: Clinical Orthopaedics and Related Research, Journal of
Bone, Joint Surgery-American Volume and Journal of Bone and Joint
Surgery-British Volume.

Analysis of high cited references

Table II presents the top 10 most impactful papers. The highest
and lowest cited times of these papers were 459 and 176, respec-
tively. Among these highly cited papers, six were from Switzer-
land and four were from the United States. These articles were
issued between 1995 and 2015, and all of them obtained more
than 170 citation counts. Figure 6 presents the top 20 references
with the strongest citation bursts. In this map, the time inter-
val and the corresponding period are shown when the reference
burst occurred. Among them, the article with the strongest burst
value was published by Lerch et al. [25], followed by Steppacher
et al. [26] and Albers et al. [27]. Interestingly, all three studies
investigated the clinical outcomes of patients treated with PAO
at an average follow-up of 30, 20 and 10 years, respectively. It is
also worth noting that the top seven references with the strongest
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Table 1. The top 10 journals with the most publications in PAO research

Impact
Percentage Factor

Rank Journal title Counts (N/634) (2021) JCR(2021) H-index ACI

1 Clinical Orthopedics and 112 17.7 4.837 Ql 41 49.11
Related Research

2 Journal of Hip Preservation 60 9.5 1.604 Q3 9 5.27
Surgery

3 Journal of Bone and Joint 57 9 6.558 Ql 29 57.68
Surgery-American Volume

4 Hip International 32 S 1.756 Q3 9 7.44

S International Orthopaedics 27 4.3 3.479 Q2 11 14.78

6 American Journal of Sports 23 3.6 7.01 Q 13 29.48
Medicine

7 Journal of Arthroplasty 22 3.5 4.43S Q 10 13.36

8 Acta Orthopaedica 20 32 3.925 Q 14 32.7

9 Bone & Joint Journal 20 3.2 5.385 Q1 13 18.15

10 Journal of Pediatric 18 2.8 2.537 Q3 7 9.83
Orthopaedics

Table II. The top 10 most cited works of literature in PAO research

Rank Article title Citations Author Journal title Year

1 Anterior femoro-acetabular 459 Siebenrock, KA Journal of Bone and Joint 2003
impingement due to acetabu- Surgery-American Volume
lar retroversion—Treatment
with periacetabular osteotomy

2 Mean 20 year followup of 391 Steppacher, SD Clinical Orthopedics and 2008
bernese periacetabular Related Research
osteotomy

3 Anterior femoroacetabular 341 Lavigne, M Clinical Orthopedics and 2004
impingement Part I. Techniques Related Research
of joint preserving surgery

4 Anterior femoroacetab- 299 Myers, SR Clinical Orthopedics and 1999
ular impingement after Related Research
periacetabular osteotomy

S Periacetabular and 251 Trousdale RT Journal of Bone and Joint 1995
intertrochanteric osteotomy for Surgery-American Volume
the treatment of osteoarthrosis
in dysplastic hips

6 Periacetabular osteotomy: a 203 Clohisy, JC Clinical Orthopedics and 2009
systematic literature review Related Research

7 Bernese periacetabular 200 Siebenrock, KA Clinical Orthopedics and 1999
osteotomy Related Research

8 What are the radiographic ref- 199 Tannast, M Clinical Orthopedics and 2015
erence values for acetabular Related Research
under- and overcoverage?

9 Intermediate to long-term results 180 Matheney, T Journal of Bone and Joint 2009
following the Bernese peri- Surgery-American Volume
acetabular osteotomy and
predictors of clinical outcome

10 Descriptive epidemiology of 176 Clohisy, JC American Journal of Sports 2013

femoroacetabular impingement
a North American cohort of
patients undergoing surgery

Medicine
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Top 20 References with the Strongest Citation Bursts

References
Siebenrock KA, 2003, J BONE JOINT SURG AM, V85A, P278, DOI
Clohisy JC, 2005, ] BONE JOINT SURG AM, V87A, P254, DOI

Clohisy John C, 2006, J BONE JOINT SURG AM, V88 Suppl 1 Pt 1, P65,

DOl
Kralj M, 2005, ACTA ORTHOP, V76, P833, DOI

Peters CL, 2006, J BONE JOINT SURG AM, V88A, P1920, DOI
Clohisy JC, 2007, ) BONE JOINT SURG AM, V89A, P1417, DOL
Steppacher SD, 2008, CLIN ORTHOP RELAT R, V466, P1633, DOI
Matheney T, 2009, J BONE JOINT SURG AM, V914, P2113, DOI
Clohisy JC, 2009, CLIN ORTHOP RELAT R, V467, P2041, DOI
Troelsen A, 2009, J BONE JOINT SURG AM, V91A, P2169, DOI
Ross JR, 2011, AM J SPORT MED, V39, PO, DOL

Thawrani D, 2010, J BONE JOINT SURG AM, V924, P1707, DOI

Hartig-Andreasen C, 2012, CLIN ORTHOP RELAT R, V470, P2978, DOI

Albers CE, 2013, CLIN ORTHOP RELAT R, V471, P1602, DOI
Zaltz |, 2014, ) BONE JOINT SURG AM, V96A, P1967, DOI
Lerch TD, 2017, CLIN ORTHOP RELAT R, V475, P1154, DOI

Clohisy JC, 2017, J BONE JOINT SURG AM, V99, P33, DOI

Wells J, 2018, ) BONE JOINT SURG AM, V100, P218, DOI

Wells J, 2017, CLIN ORTHOP RELAT R, V475, P396, DOI
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Fig. 6. The top 20 references with the strongest citation bursts from 1994 to 2022 (generated using CiteSpace).

burst value all focused on the survival and clinical outcomes
of patients after PAO surgery [25-31], which demonstrates the
potential importance of the topic.

Keyword analysis of research hotspots

A total of 1300 keywords were extracted from all included doc-
uments. Additionally, we have presented an overlay visualization
map of co-occurrence keywords through VOSviewer (Fig. 7A).
Difterent colors were used for each keyword depending on their
average appearance year in publications. Keywords such as insta-
bility, outcome and survivorship have attracted special attention
recently, which suggests that these topics may continue to be the
hotspots in the field of PAO research.

Furthermore, we identified keywords for PAO research using
two dimensions: the burst strength and the burst time. Figure 7B
displays the top 20 keywords with the strongest citation bursts
from 1994 to 2022. The principal research hotspots include dys-
plastic hip, retroversion, Bernese PAO, risk and survivorship.
Among the entire list with the strongest citation bursts, ‘retro-
version, ‘innominate osteotomy’, ‘osteoarthrosis’ and ‘replace-
ment’” were the top four keywords with the strongest burst
strength (11.06, 7.94, 7.04 and 6.36, respectively). Notably, we
also found that the citation burst time of keywords, including
‘patient-reported outcome) ‘instability’, risk), ‘survivorship’ and
‘outcome), has continued to 2022 and the bursts are still ongo-
ing, which indicates that more focus needs to be placed on these
research topics.

DISCUSSION

In this study, we attempted to provide an elaborate and macro-
scopic overview of the publication status, research hotspots and
prevailing tendencies regarding PAO research based on biblio-
metric analysis. The increasing number of publications and cita-
tions in the field of PAO reflects the growing importance of this
surgical technique in addressing a range of hip pathologies. The
United States and Switzerland have established a world-leading
position in this field. Our results indicated that Professors Ganz
R, Clohisy JC, Millis MB, Kim Y] and Siebenrock K have made
outstanding contributions to this field. For instance, Professor
Ganz R from the University of Bern pioneered and popularized
the PAO procedure [1]. Professor Clohisy JC from Washington
University has provided a detailed and systematic overview of the
theoretical and clinical aspects of hip disease and the PAO pro-
cedure in young adults [30, 32-34]. Professors Millis MB and
Kim Y] at Harvard University explored the mechanisms of hip
disorders and conducted a large number of high-quality clinical
studies on PAO [11, 35-37]. As for Professor Siebenrock K from
the University of Bern, he mainly devoted himself to clinical prac-
tice regarding the PAO treatment of acetabular retroversion and
hip dysplasia and observed the long-term postoperative follow-
up results [10, 12, 38, 39]. Currently, PAO remains a preferred
non-arthroplasty method to address symptomatic adult patients
with hip dysplasia [40, 41].

Overall, clinical outcomes show that PAO is an effective
and safe procedure that improves pain, activity levels and hip
joint function in hip dysplasia, FAI, acetabular retroversion,
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Top 20 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 1994 - 2022
innominate osteotomy 1994 7.94 1995 2007
acetabulum 1994 4931995 2004  ——
hip 1994 5.71998 2004
dislocation 1994 5.38 1999 2013 o e —————
osteoarthrosis 1994 7.04 2001 2010
adult 1994 5.25 2003 2011
dysplastic hip 1994 3752003 2017 e ——
anterior femoroacetabular impingement 1994 4.8 2005 2009
retroversion 1994 11.06 2006 2012
rotational acetabular osteotomy 1994 52006 2011 ——
adult hip 1994 3.78 2009 2013 —
follow up 1994 3.74 2010 2012
bernese periacetabular osteotomy 1994 5.74 2012 2017 —
management 1994 452013 2016 —
replacement 1994 6.36 2015 2018
patient reported outcm 1994 5.44 2019 2022 —
instability 1994 5.07 2019 2022
risk 1994 4.87 2019 2022 S—
survivorship 1994 6.06 2020 2022
outcm 1994 4.37 2020 2022

Fig. 7. (A) The overlay visualization map of the keywords co-occurrence analysis using VOSviewer. (B) The top 20 keywords with the
strongest citation bursts from 1994 to 2022 (generated using CiteSpace).



A bibliometric analysis and visualization of research trends on periacetabular osteotomy —« 189

anterior overcoverage and LCPD [10, 12, 14, 15, 42, 43]. In
the United Kingdom, PAO surgery has been reported to signif-
icantly improve patient-reported outcome scores for DDH and
FAI patients, which is sustained for up to 2 years postoperatively
[44]. One study showed an average hip survival rate of 92%
during an average follow-up period of 15 years after PAO treat-
ment for symptomatic acetabular dysplasia, and another study
demonstrated that over 75% of the hips were retained 18 years
postoperatively [31, 37]. As for complications, the risk of com-
plications following PAO was associated with hypermobility,
older age, oversized Body Mass Index, moderate-to-severe dys-
plasia and more medial osteotomy location [45, 46]. Along-term
follow-up study found that increasing age and the presence of
preoperative osteoarthritis were regarded as risk factors for com-
posite failure of hip dysplasia treated with PAO [47]. Another
multicenter study investigated the incidence of complications
related to PAO and reported a 5.9% risk of major complica-
tions beyond the learning curve [6]. However, PAO has few
complications and a low risk of permanent disability at an aver-
age follow-up of 10 years for experienced surgeons [7]. There
are no cases of infection, non-union, heterotopic ossification or
nerve palsy in a prospective series using the modified Stoppa
approach [48].

Many clinicians have been optimizing the surgical approach
and details of PAO by applying new methods and techniques
such as computer-assisted navigation and 3D-printed osteotomy
guides [48-54]. Although PAO has been researched extensively
and has shown positive outcomes, there are still several areas
within the field that could benefit from further investigation.
First, further biomechanical research and gait analysis on the
PAO procedure are necessary to delve into its impact on joint
load distribution and stability and to explore optimal joint stress
contact areas and joint congruency. Second, optimized postop-
erative rehabilitation programs are worth further investigation,
especially for some comorbid patients with diabetes, osteoporo-
sis or sarcopenia, to accelerate patient recovery. Lastly, con-
ducting more comparative studies regarding cost-effectiveness or
long-term effects between PAO and other treatment options, as
well as exploring minimally invasive variations of the PAO proce-
dure, could provide valuable insights for personalized treatment
approaches.

To our knowledge, this is the first bibliometric study to date
to comprehensively analyze publications in the PAO field over
the widest range of time horizons. By synthesizing and visualiz-
ing bibliographic data, this study provides valuable insights into
the global landscape of PAO research, showcasing its growth tra-
jectory, prominent contributors, research hotspots and emerging
trends. The study’s significance lies in its ability to guide future
researchers and clinicians by identifying areas of high interest,
potential collaboration opportunities and critical research gaps,
thus advancing PAO research in the coming years.

LIMITATIONS

Undeniably, this work still has several limitations. First, we exclu-
sively relied on the WoSCC database for literature identification,
neglecting other medical databases. Although the utilization of
additional biomedical databases may not significantly increase
the yield of relevant publications, it could potentially result in the
omission of some important studies. Second, we did not include

research published in non-English language journals, which may
have resulted in an incomplete analysis and potential language
bias. Third, our study’s timeframe, up to 2022, might overlook
recent developments that could impact the field. Fourth, our
study only reflects the current status and trend of PAO due to
its time-varying characteristics. Additionally, this bibliometric
analysis relies mainly on algorithmically generated results, which
are somewhat lacking in human induction. Due to algorithmic
limitations and biases, some valuable research is inevitably over-
looked, potentially affecting the accuracy of the results to some
extent.

CONCLUSION

This study demonstrated a historical and macroscopic overview
of the research hotspots and the worldwide trends in PAO pub-
lications between 1994 and 2022. Over the last few decades,
the volume of literature involved in PAO research has shown
an overall increasing trend worldwide. The United States and
Switzerland are the most influential countries in this field. Artic-
ular instability, clinical survivorship, risks and patient-reported
outcomes have been the most popular research topics in the field
of PAO in recent years and deserve more attention. This study
may provide useful ideas and perspectives for follow-up research
on this powerful technique and help to further extend possible
directions.
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