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Abstract

Purpose The National Clinical Database (NCD) in Japan captures over 95% of the surgeries performed by general surgeons.
In May 2021, the Japan Hernia Society (JHS) introduced additional categories for groin hernia repair at JHS-registered
institutions. This study presents the 2022 data on groin hernia repair from the NCD.

Methods This study included all cases of groin hernia repair registered in the NCD for 2022. The basic data collected
included age, sex, type of surgery, day surgery status, emergency status, and anesthesia involvement. For JHS-registered
institutions, data on hernia laterality, whether the case was primary or recurrent, surgical details, and groin hernia classifica-
tions were also collected.

Results Of the 908 institutions reporting to the NCD, 459 (50.6%) were JHS registered. A total of 118,365 groin hernia
repairs were recorded, of which 43,952 (37.1%) were from JHS-registered institutions. Endoscopic repair accounted for 53.3%
(n=63,208) of the patients. Day surgery was performed in 5.1% (n=6045) of the patients. At JHS-registered institutions,
81.6% of bilateral hernias were treated by endoscopic repair; 68.1% were lateral hernias. The most commonly used method
was the TAPP method, which was applied in 48.8% of cases.

Conclusions Although endoscopic repair is widely used in Japan, day surgery rates remain low. Improving data collection
and increasing NCD participation are crucial for aligning with international standards.

Keywords Groin hernia repair - National registry - Endoscopic repair - Day surgery

Introduction

Real-world data play a pivotal role that extends beyond
the controlled environment of clinical trials by accurately
reflecting the clinical reality of a population [1]. Interna-
tional guidelines for groin hernia recommend that countries
and regions develop and implement registries with high cov-
erage and long-term follow-up for quality control of patients
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with groin hernia [2]. In Japan, the National Clinical Data-
base (NCD), a comprehensive database for surgical proce-
dures, was established in 2010 and data collection began in
2011 [3, 4]. It currently covers >95% of the general surgi-
cal procedures performed nationwide [4]. The data obtained
from this database have provided insights into the surgical
procedures performed in various institutions and have been
used to report the outcomes of different surgical procedures
in Japan [3, 5-7].

However, a significant gap exists in the NCD database
concerning the registry of groin hernia repairs in Japan. The
existing categories for groin hernia in NCD included only
basic surgical information, such as whether the hernia was
inguinal or femoral and whether the surgery was open or
endoscopic [8]. Crucially, comprehensive data on primary
versus recurrent cases, surgical techniques, classifications
of groin hernias, and postoperative outcomes are vital for
understanding the current status of groin hernia repair.
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To bridge these gaps, the Japan Hernia Society (JHS)
formed a registry committee in 2016 and joined the Joint
Committee of Gastroenterological Surgery Database. After
extensive negotiations with the NCD, four new categories
of groin hernia repair were introduced to supplement the
pre-existing categories [9]. These data were collected from
gastrointestinal surgical institutions that agreed to contribute
additional data on groin hernia repair and register with the
JHS. Registration using this new system began in May 2021
[9]. The purpose of this paper is to present the state of groin
hernia repair in Japan using NCD data for the calendar year
of 2022.

Methods
Patients

Patients who underwent groin hernia repair were included
in this study based on the data registered in the NCD in
the year 2022. The NCD system allows recording of up to
8 surgical procedures per case. In cases in which a patient
had two recorded surgical procedures, it was counted as two
surgical procedures when counting surgical procedures, but
one case when counting cases. Therefore, there was a dis-
crepancy between the number of cases and the number of
surgical procedures. Patients with incomplete data were
excluded from the analysis.

Basic categories

The pre-existing basic categories included sex, age on the
day of surgery, whether the hernia was inguinal or femo-
ral, whether the repair was open or endoscopic, whether the
patient arrived by ambulance, whether it was day surgery, if
it was an emergency surgery, and whether an anesthesiolo-
gist was involved in the surgery.

New categories

For institutes registered as gastrointestinal surgical institutes
that chose to join the JHS registry, data from additional cat-
egories were collected. Data for patients under 18 years of
age who registered under the Japan Pediatric Surgical Soci-
ety were not included. The new categories in this database
are as follows:

1. Hernia laterality: if the hernia is right sided, left sided
or bilateral.

2. Hernia recurrence status: primary or recurrent hernia.
For recurrent hernia, additional data on the number of
recurrences, age at previous and first surgeries, and sur-
gical procedures used were collected.
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3. Hernia classification: for NCD registration, the JHS
adopted the EHS classification [10]. Lateral, medial, and
femoral hernias were denoted as L, M, and F, respec-
tively, and their widths were denoted as 1, 2, and 3 in the
EHS classification. Additional information was added:
for recurrent cases, an "R" followed by a number indicat-
ing the frequency of recurrence (e.g., "R2F1" denotes
a femoral hernia with a 1 cm orifice after two recur-
rences).

— Unclassified type: This is a new category for her-
nias that cannot be classified as lateral, medial, or
femoral, such as interparietal hernias, where the
sac passes between abdominal wall layers without
reaching the external inguinal ring [11]. The JHS
was of the opinion that since these hernias do not
pass through the inguinal canal, they cannot be clas-
sified as lateral hernias, even though they arise from
the internal ring.

— Hernia-like lesion: This is a separate category for
lesions mimicking groin hernias (e.g., cord lipoma,
hydrocele, Nuck canal cyst, varicocele). If no hernial
sac was present, they were classified as hernia-like
lesions. If a sac was present, the lesion was classified
as L, M, or F, based on the location of the orifice.

— Hernias not arising from groin areas, such as Spige-
lian hernia, obturator hernia, internal supravesical
hernia, and sports hernia, were not covered in this
groin hernia classification.

4. Details of the surgical procedure:

5. Surgical procedures were categorized as high ligation,
other tissue repair, onlay mesh, plug and patch, under-
lay mesh, other open repair, laparoscopic percutaneous
extraperitoneal closure (LPEC), transabdominal preperi-
toneal (TAPP) repair, total extraperitoneal (TEP) repair,
hybrid repair, and robotic repair. For hybrid repairs, data
on open repair techniques were also collected.

In this study, data from open and endoscopic surgeries
for the basic categories, which were performed at registered
and unregistered institutes. Data on hernia classification and
surgical procedures are presented for both the primary and
recurrent cases.

Statistical analysis

Categorical data are presented as numbers (percentages) and
continuous data are presented as mean =+ standard deviation
(SD). Categorical data were compared using the chi-square
test, and continuous data were compared using the Welch ¢
test. All statistical analyses were conducted using summary
data from GraphPad QuickCalcs online [12, 13].
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Results

In 2022, 118,365 groin hernia repair cases were registered
in the NCD from 908 institutes in Japan. Among these,
43,952 cases (37.1%) were reported by 459 institutes affili-
ated with JHS. Overall, endoscopic repair was performed
in 63,208 patients (53.3%), day surgery was performed in
6,045 patients (5.1%), and emergency surgery was per-
formed in 5,210 patients (4.4%). Anesthesiologists were
more frequently involved in open hernia repair at unreg-
istered institutes. Institutes registered with the JHS were
more likely to perform day surgery for both open and
endoscopic repairs and less likely to perform emergency
surgery (Table 1).

Right-sided hernias were more common, and 18.6% of
the endoscopically repaired hernias were bilateral. Over-
all, 81.6% of the bilateral hernias were repaired using an
endoscopic approach. Recurrent cases constituted 3.8%
of the total registered cases from JHS-affiliated institutes,
with 64.7% of these cases being repaired endoscopically
(Table 1).

In registered institutes, lateral hernias accounted for
68.1% of all cases, whereas medial hernias were more
prevalent in recurrent cases, accounting for 47.6% of these
cases (Table 2). There were 137 (0.3%) cases of unclassi-
fied hernias (Table 2).

Endoscopic repair was selected for 63.5% of the cases at
registered institutes (Table 3). TAPP repair was the most
common procedure, performed in 23,194 cases (48.8%),
whereas underlay mesh repair was the most frequent
open repair method, performed in 6,153 cases (12.9%)
(Table 3). Robotic repair was performed in 314 patients
(0.7%) (Table 3).

Table 1 Demographic data

Discussion

To the best of our knowledge, this is the first comprehensive
report on groin hernia repair in Japan using NCD data. It
details groin hernia repairs conducted in 2022 and reveals
that endoscopic repair was performed in more than half of
the cases, and that it is more common in institutes registered
with the JHS. In addition, endoscopic repair operations in
these registered institutes were more frequently performed
as day surgery.

Since the first groin hernia registry was started in Sweden
in 1992, hernia registry databases have become increasingly
common, especially in European countries [1]. Only Swed-
ish and Danish hernia registries have achieved registration
rates of >90% for groin hernias in their countries [1]. Japan
has two main health databases: the NCD, where participat-
ing hospitals enter data on procedures that are performed,
and the National Database of Health Insurance Claims and
Specific Health Checkups (NDB), which collects data from
insurance claims [4, 14]. In addition, the Japan Society for
Endoscopic Surgery (JSES) also retrospectively collects data
on various surgical procedures from participating hospitals
biannually [15]. The NCD is linked to board certification
for various surgical specialties, and encourages participa-
tion. However, hospitals must pay membership fees based
on the number of registered cases, which might discourage
full registration. In contrast, the NDB covers nearly all sur-
gical procedures through health insurance, and participa-
tion in the JSES survey is voluntary [14, 15]. In 2022, the
NDB recorded 129,217 groin hernia repairs, whereas the
NCD registered 118,365 cases (91.8%), and the JSES sur-
vey only registered 35,007 groin hernia cases in 2021 [15,
16]. NDB data are publicly accessible, whereas access to

Open

Endoscopic

All centers Registered Unregistered

P All centers Registered Unregistered  p

Number of cases 55,430 (46.7%)

Male sex 47,816 (86.3%) 14,702 (85.9%) 33,114 (86.4%)
Age 70.5+16.0 69.1+16.5 71.1+15.7
Day surgery 3,200 (5.8%) 2,296 (13.4%) 904 (2.4%)

4,025 (7.3%)
38,865 (70.1%)

1,098 (6.4%)
11,235 (65.6%)

Emergency surgery 2,927 (7.6%)

Involvement of
anesthesiologist

Right sided 9,031 (53.2%)

Bilateral (%total 1,080 (6.4%)
cases) (18.4%)

(%bilateral cases)

Recurrent (%total 644 (3.7%)
cases) (35.3%)

(%recurrent cases)

17,123 (38.8%) 38,307 (51.4%)

27,630 (72.1%)

63,208 (53.3%) 26,968 (61.2%)
0.06 55,059 (87.1%) 23,470 (87.0%)

36,240 (48.6%) <0.001
31,589 (87.2%) 0.61

<0.001 66.4+17.0 65.6+17.6 66.9+16.5 <0.001
<0.001 2,849 (4.5%)  2,519(9.3%) 330 (0.9%) <0.001
<0.001 1,206 (1.9%) 464 (1.7%) 742 (2.0%) 0.003

<0.001 59,584 (94.3%) 25,386 (94.1%) 34,198 (94.4%)

11,530 (44.9%)

4,778 (18.6%)
(81.6%)

1,179 (3.9%)
(64.7%)
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Table 2 Hernia classification of
registered cases

Table 3 Surgical procedure
performed in the registered
cases

All cases (47,537)

Primary cases (45,732)

Recurrent cases (1,805)

Lateral

L1

L2

L3

Medial

Mil

M2

M3

Femoral

F1

F2

F3

Combined
L+M

L+F

M+F
L+M+F
Unclassified
Hernia like lesion
Cord Lipoma
Hydrocele
Nuck canal cyst
Other

No hernia

32,366 (68.1%)
5021 (10.6%)
19,237 (40.5%)
8108 (17.1%)
10,998 (23.1%)
1215 (2.6%)
6011 (12.6%)
3772 (1.9%)
1722 (3.6%)
660 (1.4%)
896 (1.9%)

166 (0.3%)
1985 (4.2%)
1444 (3.0%)
299 (0.6%)

172 (0.4%)

70 (0.1%)

137 (0.3%)
282 (0.6%)

44 (0.1%)

51 (0.1%)

146 (0.3%)

41 (0.1%)

47 (0.1%)

31,654 (69.2%)
4923 (10.8%)
18,838 (41.2%)
7893 (17.3%)
10,998 (22.2%)
1076 (2.4%)
5555 (12.1%)
3508 (7.7%)
1617 (3.5%)
624 (1.4%)
850 (1.9%)

143 (0.3%)
1908 (4.2%)
1386 (3.0%)
288 (0.6%)

165 (0.4%)

69 (0.2%)

112 (0.2%)
268 (0.6%)

41 (0.1%)

50 (0.1%)

141 (0.3%)

36 (0.1%)

34 (0.1%)

712 (39.4%)
98 (5.4%)
399 (22.1%)
215 (11.9%)
859 (47.6%)
139 (7.7%)
456 (25.3%)
264 (14.6%)
105 (5.8%)
36 (2.0%)
46 (2.5%)
23 (1.3%)
77 (4.3%)
58 (3.2%)
11 (0.6%)

7 (0.4%)
1(0.1%)

25 (1.4%)
14 (0.8%)
3(0.2%)
1(0.1%)
5(0.3%)
5(0.3%)

13 (0.7%)

All cases (47,537)

Primary cases (45,732)

Recurrent cases (1,805)

Open repair

High ligation

Other tissue repair
Onlay mesh repair
Plug and patch repair
Underlay mesh repair
Other open repair
Endoscopic repair
LPEC

TAPP

TEP

Hybrid

Robotic

Other

17,328 (36.5%)
507 (1.1%)
686 (1.4%)
4273 (9.0%)
4227 (8.7%)
6153 (12.9%)
1482 (3.1%)
30,209 (63.5%)
1275 (2.7%)
23,194 (48.8%)
5002 (10.5%)
257 (0.5%)
314 (0.7%)

167 (0.4%)

16,641 (36.4%)
498 (1.1%)
644 (1.4%)
4129 (9.0%)
3975 (8.7%)
5987 (12.9%)
1408 (3.1%)
29,091 (63.6%)
1265 (2.8%)
22,331 (48.8%)
4873 (10.7%)
175 (0.4%)
303 (0.7%)

144 (0.3%)

687 (38.1%)
9 (0.5%)

42 (2.3%)
144 (8.0%)
252 (14.0%)
166 (9.2%)
74 (4.1%)
1118 (61.9%)
10 (0.6%)
863 (47.8%)
129 (7.1%)
82 (4.5%)
11 (0.6%)
23 (1.3%)

NCD data requires an approved research proposal, and JSES
data are freely available to its members. However, the NDB
lacks data on procedures not covered by insurance, such as
robotic groin hernia repairs, 317 of which were recorded in
the NCD by 2022. Despite its comprehensive coverage, the
NDB includes only basic demographic and procedural data.
The NCD, which was developed for research and quality
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improvement, includes additional data, such as ambulance
arrivals or emergency surgeries. Compared to these data-
bases, data collected by the JSES are more comprehensive,
with detailed data on post-operative complications and
recurrences after each surgical procedure [15]. The NCD
database can use the JSES survey as a template to develop a
more comprehensive database with wider coverage.
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Even with these limited categories, we determined the
percentage of day and endoscopic surgeries for groin hernia
repair in Japan. The international guidelines for groin hernia
repair strongly recommend day surgery for most patients
[2]. Globally, 95% of 822 hernia surgeons in a consensus
survey agreed with this recommendation [17]. The British
Association of day surgery advised that 80% of groin her-
nia repairs be performed as day surgeries, achieving a rate
of 77.8% in 2014/15 and up from 67.2% in 2011/12 [18,
19]. The Hernia Commission guide by the Royal College of
Surgeons set a benchmark of 70% for groin hernia repairs
in a day care setting. The Herniamed registry showed that
29.5% of primary elective unilateral groin hernia repairs
were performed as day surgeries in 2010, dropping to 14.3%
in 2019 owing to the increased use of endoscopic techniques
[20]. For open repair, the rate of day surgery was 28.3%. In
Spain, this proportion was 54.2% in 2019 [21]. However, in
Japan, only approximately 6% of open groin hernia repairs
are performed as day surgery. While the data from regis-
tered institutes are promising, they still lag behind other
developed countries. Studies have shown that day surgery
is more cost-effective than inpatient treatment [22]. Reports
from Japan have also demonstrated that day surgery is a
safe option for uncomplicated groin hernias, even in cases
involving endoscopic repair [23]. Japan currently maintains
universal health insurance coverage through a social insur-
ance system, which is becoming increasingly expensive for
the government each year, primarily because of the rapid
growth of the aging population [24]. For inpatient cases, in
addition to operation and anesthesia costs, which are similar
to those for day surgery cases, Japan’s national health insur-
ance system currently reimburses JPY 33,800 (USD 225.3,
at an exchange rate of 1 USD =JPY 150) for the first day
of admission for groin hernia repair surgery, JPY 18,540
(USD 123.6) per day for days 2—4 of admission, and JPY
18,030 (USD 120.2) per day from days 5 to 30. This amount
is multiplied by the hospital coefficient, which depends on
various factors such as the patient-to-nurse ratio and hospi-
tal functions. According to the Ministry of Health, Labour
and Welfare, the average hospitalization period is 4.55 days
for groin hernia repair in adults, which is longer than that
in other developed countries [25]. If 80% of groin hernia
repairs in Japan were to be performed as day surgeries (com-
pared to the current rates of 5.8% for open repairs and 4.5%
for endoscopic repairs), even if we disregard the hospital
coefficient, patients could receive the same surgeries while
collectively saving a minimum of JPY 8.827 billion (USD
58.848 million) annually. Promoting a more cost-effective
day surgical approach for groin hernia repairs could signifi-
cantly reduce costs and ease the burden on Japan’s national
insurance system. Emphasizing the safety and benefits of
this method and encouraging both surgeons and patients to
consider that it could lead to positive changes.

Endoscopic repair accounted for more than half of groin
hernia repairs in Japan, with TAPP being the most frequently
used procedure. The popularity of TAPP or TEP repair for
endoscopic repair varies across countries. Similar to Japan,
TAPP repair was more popular in Germany, with 60.1%
of endoscopic repairs performed using TAPP, whereas in
Sweden, TEP repair accounted for 15% of repairs, while
only 3% were performed using the TAPP procedure [26,
27]. Even for open repair, although Lichtenstein repair
remains the gold standard worldwide, open preperitoneal
repair is more common in Japan, followed by Lichtenstein
repair. In a recent update to the international guidelines for
groin hernia repair, the open preperitoneal mesh technique
was weakly recommended as an alternative, provided that
expertise and competence were available [28]. The prefer-
ence for and popularity of a technique in a country or region
may be influenced by the preferences and training of early
adopters. Endoscopic surgery was used in > 80% of bilateral
hernia repairs, consistent with the recommendations of the
international guidelines for groin hernia management [2].
Herniamed registry data showed that 65.7% of cases reg-
istered for elective primary unilateral hernia in 2019 were
repaired endoscopically [20]. However, this is not a nation-
wide database and consists only of data from the participat-
ing institutes. The use of endoscopic procedures was similar
in the institutes registered with the JHS. Few studies have
used nationwide databases, similar to our study, to demon-
strate the use of endoscopic surgery. In Denmark, from 2015
to 2019, endoscopic repair was used in 51% of unilateral
hernias and 96% of bilateral hernias [29], while in Italy, the
rate was around 6% [30]. These data show that the adoption
of endoscopic repair in Japan is better than or comparable
to that in other developed countries around the world. We
should continue to monitor the adoption rate and collect data
on operative and postoperative outcomes to provide a better
picture of its impact.

This study had several limitations. Only approximately
half of the gastrointestinal institutes in Japan are registered,
and these institutes account for approximately 37% of all
groin hernia cases in the NCD. Although the JHS added
four new categories, data collection was still insufficient in
comparison to other registries. The NCD lacks information
on comorbidities, preoperative risk factors, and postopera-
tive complications. In contrast, the Danish hernia database,
linked with a national identity code, allows tracking of
follow-up studies [31]. While the NCD records postopera-
tive outcomes for up to 30 days for some procedures, the
groin hernia data were not included. The NCD has a more
comprehensive data collection for other procedures, which
has provided valuable real-world data on their quality and
enabled the creation of risk calculators [3]. Efforts will
continue to increase the number of registered institutions
and enhance the data collection. We will also work with
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the NCD to expand the categories and improve the overall
quality of registry data.

Conclusion

In 2022, NCD data showed that while endoscopic repair
is widely adopted in Japan, the overall rate of day surgery
for groin hernia repair remains low in comparison to other
developed countries. Enhancing data collection and increas-
ing the number of registered institutions in the NCD are
essential for improving outcomes and aligning with inter-
national standards.
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