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ABSTRACT

Secondary hip osteoarthritis due to hip dysplasia is common among Japanese populations. This study aimed to investigate the number of hip
preservation surgeries performed in Japan and assess trends, by age and sex, from 2014 to 2019, focusing on hip arthroscopic surgery, based
on the National Database of Health Insurance Claims and Specific Health Checkups of Japan (NDB). We downloaded the files ‘Number of
calculations by division, sex, and age group’ under ‘operation (code K)’ from 2014 to 2019 from the NDB Open Data Japan database. Data on
hip preservation surgeries were extracted, including the number for each surgical procedure and its incidence per year, calculated as the number
of surgeries performed for each 10-year age group and by sex, regarding hip arthroscopic surgery. Overall, 14 891 hip preservation surgeries were
performed in Japan over the study period, with pelvic osteotomy being the most common procedure. Although the incidence of hip preservation
surgeries decreased from 2014 to 2019, there was a specific 1.54-fold higher incidence in hip arthroscopic procedures in 2019 compared to 2014.
Hip arthroscopic labral repair was performed more frequently than synovectomy. The highest incidence of hip arthroscopic surgery was in the
40- to 49-years age group, with no difference in incidence between sexes (P =0.951). In Japan, pelvic osteotomy was performed more often as a
hip preservation surgery than hip arthroscopic surgery. Although hip arthroscopic surgery was developed in Japan, its use has not increased from

2017 to 2019.

INTRODUCTION

Hip arthroscopy has become a common technique for diag-
nosing and treating painful hips [1-3]. In particular, since the
concept of femoroacetabular impingement (FAI) was accepted,
advances in arthroscopic techniques and technologies as well as
increasing interest in minimally invasive surgery have resulted
in a substantial increase and utilisation of these methods
[4, S]. Accordingly, hip arthroscopy has become one of the
fastest-growing orthopaedic procedures in the United States over
the past decade [6-9]. However, secondary hip osteoarthritis
(OA) due to hip dysplasia is more common among Japanese pop-
ulations. A nationwide multi-institutional epidemiological study
inJapan identified hip dysplasiain 81% (390/485) of the patients
treated for hip OA [10]. Because of the unique characteristics of
Japanese patients, hip osteotomy for developmental dysplasia of
the hip (DDH) has been a common hip preservation surgery in
Japan. However, no studies have investigated the incidence and
trends of hip preservation surgeries, including hip arthroscopic
surgery, in Japan over time.

Japan has a universal healthcare system, and all citizens are
covered by some form of certificated medical insurance, in prin-
ciple. The National Database of Health Insurance Claims and
Specific Health Checkups of Japan (NDB) is one of the most
exhaustive healthcare databases on a national level worldwide.
The NDB is managed by the Ministry of Health, Labour and
Welfare in Japan. The NDB is partially open and is free for
the general public to use. The NDB Open Data Japan provides
statistics on the Japanese healthcare system, including individ-
uals’ health conditions, and is intended to be comprehensi-
ble by the general public. The statistics are based on claims
for both outpatients and inpatients and include diagnosis—
procedure combinations, prescriptions, dental treatments and
specific health checkups. Currently, the NDB Open Data Japan
provides statistics from 2014 to 2019. In this study, we aimed
to investigate the number of hip preservation surgeries per-
formed in Japan and assess the trends in these surgeries. Fur-
thermore, a detailed analysis of hip arthroscopic surgery was
performed.
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Table I. Code Ks for the surgical procedures

055-2 Rotational osteotomy of the femoral head

05S-3 Femoral osteotomy

066-2 Hip arthroscopic synovectomy

066-4 Hip arthroscopic removal of the synovial membrane
080-6 Hip arthroscopic labral repair

140 Pelvic osteotomy

141 Shelf operation

141-2 Peri-acetabular osteotomy

MATERIALSAND METHODS
Ethics statements

This study was considered exempt from institutional review
board approval as only data available to the public were used.
There was no direct involvement of human participants or
interventions.

Analysis of hip preservation surgery

We accessed the NDB Open Data Japan site (https: //www.
mhlw.go.jp/stf/seisakunitsuite/bunya/0000177182.html) and
downloaded the Excel files ‘Number of calculations by divi-
sion, sex, and age group’ under the ‘operation (code K)’ from
2014 to 2019. From the downloaded data, we extracted data on
hip arthroscopic surgery (codes K066-2 and K066-4), femoral
osteotomy (codes K05S5-2 and K055-3) and pelvic osteotomy
(codes K140, K141 and K141-2); which were generally recog-
nised as hip preservation surgeries. We excluded open reduction
of the hip joint (K062) and soft tissue release around the hip
joint (K026) because these are performed mainly for infants or
in specific cases. Detailed code numbers and corresponding sur-
gical procedures are shown in Table I. Until 2016, both labral
repair and synovectomy or labral debridement were claimed as
arthroscopic synovectomy (codes K066-2 and K066-4), with
arthroscopic labral repair (code K080-6) established as an inde-
pendent procedure in 2017. The number of surgical procedures
performed per year and incidence for each surgical procedure,
calculated as the number performed per 100 000 population per
year, were evaluated. The population data were obtained from the
official website of the Statistics Bureau of Japan (www.stat.go.jp).

Analysis of hip arthroscopic surgery
From the extracted data for arthroscopic synovectomy (codes
K066-2 and K066-4) and arthroscopic labral repair (code K080-
6), we investigated the change in trend in the number of both
these procedures from 2014 to 2019 for each 10-year age group
and by sex.

Statistical analyses

Descriptive analyses were used for the incidence of hip preser-
vation surgeries in Japan for the 2014-19 study period. For
trend analysis, the chi-square test was used to analyse con-
tingency tables of arthroscopic synovectomy and arthroscopic
labral repair was performed according to the 10-year age groups
and by sex for the whole dataset. Statistical analyses were per-
formed using SPSS for Windows (version 28.0; IBM Corp.,
Armonk, NY, USA). Statistical significance was set at P < 0.0S.
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RESULTS
Number and incidence of hip preservation surgeries

The number and incidence of each surgical procedure are shown
in Table II. During the study period (2014-19), 14891 hip
preservation surgeries were performed in Japan, with approxi-
mately 2500 hip preservation surgeries performed annually. The
incidence of hip preservation surgery slightly decreased over the
study period, from 2.09 cases per 100 000 population in 2014 to
1.97 cases per 100 000 population in 2019.

The most common procedure for hip preservation surgery
was pelvic osteotomy including shelf operation and periacetab-
ular osteotomy, with ~1400 procedures performed annually.
The incidence decreased slightly from 1.21 cases per 100 000
population in 2014 to 1.03 cases per 100 000 populationin 2019.

Specific incidence for hip arthroscopic surgery

In total, arthroscopic synovectomy, including labral repair, was
performed in 498 cases in 2014 and 768 cases in 2019. In
2019, the incidence of arthroscopic labral repair (0.45 cases
per 100000 population) was three-fold higher than that of
arthroscopic synovectomy (0.15 cases per 100 000 population).
Approximately 590 cases of arthroscopic labral repair were
performed annually. Compared to 2014, the total number of
hip arthroscopic surgeries in 2019 increased by 1.54-fold. Of
note, however, the cases of hip arthroscopic surgeries dramati-
cally increased in 2017, the first year when arthroscopic labral
repair was established as an independent procedure as an insur-
ance claim. The number of arthroscopic labral repair cases
remained relatively stable over the 3-year period, from 2017 to
2019, whereas the number of arthroscopic synovectomy cases
decreased from 2017 (318 cases) to 2019 (195 cases).

To analyse trends in the age of patients undergoing arthro-
scopic synovectomy and arthroscopic labral repair, the patients
were categorised into 10-year age groups, and the number of
surgeries was calculated for each age group. As shown in Fig. 1,
the number of arthroscopic synovectomies and arthroscopic
labral repairs performed followed a unimodal distribution, with
the highest number of these procedures performed in the 40-
to 49-years age group. A significant relationship was found
between the arthroscopic surgical procedure (synovectomy or
labral repair) and patient age (P < 0.001).

When analysing sex-related trends in patients undergoing hip
arthroscopic surgery, no significant difference was noted in the
number of surgeries over the study period (P =0.951).

DISCUSSION

This study revealed that approximately 2500 hip preservation
surgeries, including hip arthroscopic surgery, were performed
in Japan per year, from 2014 to 2019, with pelvic osteotomy
being the most common procedure performed. The incidence of
total hip preservation surgeries slightly decreased over the study
period. For hip arthroscopy, 768 procedures were performed in
2019, with the proportion of hip arthroscopic procedures of the
total hip preservation surgeries performed increasing from 18.9%
(498/2636) in 2014 to 30.8% (768/2491) in 2019. These find-
ings might reflect the recent development of hip arthroscopic
procedures as hip preservation surgery in Japan.


https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000177182.html
https://www.mhlw.go.jp/stf/seisakunitsuite/bunya/0000177182.html
https://www.stat.go.jp
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Table IL. Number and incidence of hip preservation surgeries from 2014 to 2019

Surgical procedure 2014 2015 2016 2017 2018 2019 Average
Arthroscopic synovectomy 498 (0.39)  445(0.35)  233(0.18)  318(025) 236(0.19)  195(0.15)  320.8 (0.25)
Arthroscopic labral repair — — — 586(0.46)  612(0.48)  573(0.4S)  590.3 (0.47)
Total number of arthroscopic 498 (0.39)  445(0.35)  233(0.18) 904(0.71) 848 (0.67) 768(0.61) 616 (0.49)
synovectomy and labral repair
procedures
Femoral osteotomy 613(0.48)  562(0.44) 491(0.39) 461(0.36) 481(0.38)  427(0.34)  505.8 (0.40)
Pelvic osteotomy 1525(1.20) 1500 (1.18) 1317 (1.04) 1301(1.03) 1221(0.97) 1296(1.03) 1360 (1.07)
Total 2636 (2.07) 2507 (1.97) 2041 (1.61) 2666 (2.10) 2550 (2.02) 2491 (1.97) 2481.8 (1.96)
Population (x100 000) 12724 1271.0 1269.3 1267.1 1264.4 1261.7 1267.6

20-29 30-39

m Arthroscopic synovectomy

oII II|I| | l
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Fig. 1. Comparison by age. Distribution of the number of arthroscopic synovectomies, arthroscopic labral repairs and both procedures

combined by age.

In the United States, studies of large databases have reported
an increase in the incidence of hip arthroscopic surgery annu-
ally [6-8, 11]. Bonazza et al. reported a total of 62782 hip
arthroscopic surgeries performed in 27 997 patients from 2008
to 2013 [6]. The number of procedures per the number of
patients in the database increased annually from 3762 total pro-
cedures (incidence: 0.91 cases per 100 000 population) in 2008
to 15031 total procedures (incidence: 3.4 cases per 100000
population) in 2013. Despite the different research durations in
the US study compared to that in ours, our study found that
the incidence of hip arthroscopic surgeries in Japan was rela-
tively fewer than that in the United States. In a recent analysis
of the Swedish National Patient Register, the number of hip
arthroscopic surgeries remarkably increased from 15 cases in
2006 to 884 cases in 2014, with a subsequent steady decline
to 469 cases in 2018 [12]. Although the population in Japan
(125.8 million) is >10 times that of Sweden (10.35 million),
the number and trends of hip arthroscopic surgeries in Swe-
den were comparable to those reported in our study. In Korea
(population, 51.78 million), located in East Asia similar to
Japan, Lee et al. reported 1262 cases of hip arthroscopy per-
formed in 2010, with a more than two-fold increase over the
study period from 2007 to 2010 [13]. However, no studies have
clearly described the current state of hip arthroscopic surgery in

East Asia, such as China and Korea. Hence, further research is
needed.

Montgomery et al. described several factors attributed to the
increased rate of hip arthroscopic surgery [14]. First, technolog-
ical advances have made hip arthroscopy easier to perform. Sec-
ond, diagnostic techniques for identifying hip pathology, such as
magnetic resonance arthrography, have improved. Third, indica-
tions for hip arthroscopic surgery, such as FAI, have been broad-
ened to include pathology previously treated with only open pro-
cedures. Fourth, the emphasis on hip arthroscopy and fellowship
training programmes has been increasing. Specifically, increased
awareness of the concept and treatment of FAT has influenced the
development of hip arthroscopic surgery [15]. However, several
papers have reported postoperative subluxations or even dislo-
cations of the hip after arthroscopy in patients who showed hip
instability, such as DDH [16-18].

Japanese patients have a unique hip morphology, with DDH
being common [10]. Therefore, pelvic osteotomies, such as peri-
acetabular osteotomy, have historically been a hallmark of hip
joint treatment in Japan. Although several studies have reported
on the prevalence of FAI among Japanese patients, the preva-
lence of hip instability due to DDH is still much higher than
that of FAI in Japan [19-21]. Our results confirm this find-
ing, with pelvic osteotomy identified as the most common hip



preservation surgery between 2014 and 2019 in Japan. Using
the National Non-Arthroplasty Hip Registry in the United King-
dom, Holleyman et al. reported 558 cases of periacetabular
osteotomy for DDH between 2012 and 2019 [22]. Although our
data included surgeries for paediatric and adolescent patients,
~1400 pelvic osteotomies were performed per year in Japan; this
incidence is higher than that in other countries.

It is important not to underestimate the presence of microin-
stability due to subtle dysplasia and pay attention to the back-
ground of pathology with underlying hip instability, even in
patients showing findings related to FAI [23]. Initially, after
introducing the FAI concept, hip arthroscopic surgery has been
performed even for patients with potential hip instability in
Japan. As a result, some patients who experienced worsening
clinical results after hip arthroscopy were reported [24]. To
address this issue, the Japanese Hip Society proposed a strict
diagnostic criterion for primary FAI in 2015 (Table III) [25].
Consequently, the diagnosis and treatment of FAI have been per-
formed more carefully in Japan, which may have led to a reduc-
tion in the number and incidence of hip arthroscopic surgeries in
Japan compared to those in other countries. As a result, the inci-
dence of hip arthroscopic surgery decreased remarkably in 2016.
However, it is possible that with an increased understanding of
the clinical indications for hip arthroscopy and fellowship train-
ing programmes, the incidence of hip arthroscopy in Japan may
increase in the future.

This study has some limitations. First, the study was con-
ducted over a short duration, which limited a comprehensive
trend analysis. Second, the diseases for which the surgeries were
performed could not be assessed. For example, in the absence of
a specific code for FAI surgery in the database (e.g. osteochon-
droplasty), findings on the number of surgeries performed in
Japan for patients with a diagnosis of FAI could not be included.
In addition, arthroscopic surgeries for soft tissues (e.g. ham-
string or iliopsoas repair) are not included in a specific code.
Third, details of the procedures and diagnoses of hip osteotomy
could not be determined. Lastly, repeated surgeries and com-
bined surgeries, such as hip osteotomy with arthroscopy, are not
identifiable in the NDB Open Data Japan database. It would be
significantly biased if multiple simultaneous operations were per-
formed for the same patient as a separate operation. The NDB
Open Data Japan database contains exhaustive data, including
information on nearly all health insurance claims. In fact, the
state of insurance claim information might not reflect the actual
clinical status of patients. Since there is no established national
registry or another big database for orthopaedic surgeries in
Japan yet, no reports have assessed its validation [26]. Despite
these limitations, we believe that our study provides relevant and
important information on the current status of hip preservation
surgery in Japan. Further studies conducted over a longer time
period are warranted to assess the trends.

In conclusion, from 2014 to 2019, pelvic osteotomy remained
the most common hip preservation surgery in Japan. Although
hip arthroscopic surgery has developed in Japan, the incidence of
hip arthroscopic surgeries was not increased over the last 3 years.
The epidemiology of hip disorders among Japanese patients,
with DDH being predominant, and the action of the Japanese
Hip Society might have influenced the results presented. How-
ever, the incidence of hip arthroscopy in Japan may increase in
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Table IIL. Japanese Hip Society diagnostic criteria for primary FAI

Radiographical findings

(i) CE angle >25°
(ii) Indicators for pincer-type impingement

(a) CE angle >40°
(b) CE angle >30° and an acetabular roof obliquity <0°
(c) CE angle >25° and positive cross-over sign

(iii) Indicators for cam-type impingement

(iv) Principal indicator: o angle >55°

(a) Accessory indicator: head—neck offset ratio <0.14,
positive pistol grip deformity or positive herniation pit

(b) *Two indicators, including the principal indicator, are
necessary as minimum criteria for FAI

Physical findings (reference)

(i) Positive anterior impingement test result
(ii) Positive Patrick’s sign
(iii) Decreased angle of hip joint flexion and internal rotation with
the hip joint in 90° of flexion (compared to the unaffected
side)

Exclusion criteria

(i) Previous hip disorders

Inflammatory diseases (e.g. rheumatoid arthritis, ankylosing
spondylitis, Reiter’s syndrome or lupus), calcium pyrophosphate
disease, diffuse idiopathic skeletal hyperostosis, bone tumours,
gout, hemochromatosis, osteonecrosis, fractures around the hip,
cartilage injury from infection or resulting from penetration of
a fixation device into the intra-articular space, OA with obvious
narrowing of the joint space, developmental hip disorders or hip
deformities acquired during infancy or childhood (e.g. DDH,
slipped capital femoral epiphysis, Legg—Calve—Perthes disease and
epiphyseal dysplasia).

Previous hip surgery

FAI diagnosis

Primary FAI is strongly suspected in patients with preceding radio-
graphical findings, continuous clinical symptom and referred
symptoms on physical examinations.

Abbreviations: CE, centre edge; CT, computed tomography; MRI, magnetic resonance
imaging.

*Evaluation of accurate radiographic anteroposterior images is required.

bFalse positives readily occur, particularly in terms of the cross-over sign; in such cases,
confirmation of the presence of acetabular retroversion, using CT or MRI, is recom-
mended.

“Evaluation using plain radiography, CT or MRI is also available.

the future with an increased understanding of the clinical indica-
tions for hip arthroscopy and fellowship training programmes.
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