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INTRODUCTION

Statistics provide the government with information that can be 

used for establishing, implementing, and evaluating policies. 
Using statistics is very important for making decisions in re-
sponse to social and economic changes [1]. Many countries 
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have national databases to increase the accuracy of statistical 
data, and collect, process, and publish data to which citizens are 
provided easy access [2]. Furthermore, countries around the 
world systematically collect and analyze statistical data from 
various medical fields and publish them annually. The field of 
plastic surgery is broad and covers many types of procedures. In 
recent years, the procedures preferred by patients have changed; 
statistical data are especially important in identifying such shifts 
[3-12]. The American Society for Aesthetic Plastic Surgery 
(ASPS) annually collects procedural statistics on plastic surgery 
and regularly releases reports showing annual changes in proce-
dural statistics [7]. For its 2017 report, the ASPS collected data 
by distributing its annual questionnaire to 24,600 plastic sur-
geons, and the results from a total of 703 surgeons were used for 
statistical analysis [7]. However, since their findings were based 
on subjective responses to a questionnaire that was analyzed 
retrospectively, it may be possible to determine trends more 
precisely using a complete enumeration. 

Korea has a single-payer, universal, and compulsory healthcare 
insurance system. Most citizens are enrolled in the Korean Na-
tional Health Insurance (NHI) program, and medical providers 
are required to submit claims for reimbursement for medical 
procedures covered by the NHI. Since April 1, 2015, breast re-
construction surgery has been covered by the National Health 
Insurance Service (NHIS) in Korea, enabling the Health Insur-
ance Review and Assessment Service (HIRA) to collect and 
store data on the number of breast reconstruction cases. In addi-
tion, the HIRA provides a Big Data Hub, which allows research-
ers to analyze claims data, making it possible to conduct more 
accurate breast reconstruction studies than previous studies that 
relied on survey-based statistics [12-17]. The purpose of this 
study was to analyze statistics in breast reconstruction proce-
dures using objective and reliable statistics obtained through the 

HIRA Big Data Hub and to provide basic information on the 
methods of breast reconstruction used in Korea. 

METHODS

Data on patients diagnosed with breast cancer from April 1, 
2015 to December 31, 2016 were obtained from the Big Data 
Hub of the HIRA. This study was approved by the Institutional 
Review Board of Yeungnam University Hospital and adhered to 
the Declaration of Helsinki.

To obtain data from the HIRA, we made an e-mail request for 
a consultation to use the data for the study. The suitability of the 
topic, possibility of relevant data extraction, and procedures re-
quired to obtain the necessary data were discussed. Then, the 
researchers were registered, and the topic of the study was sub-
mitted to the HIRA, after which the necessary data were ex-
tracted. The extracted data can be accessed by visiting one of 40 
research centers located in Korea or remotely in a private space 
via the internet; only one of these two methods may be selected. 
The service fee for using the Big Data Hub is 50,000 Korean 
won per day, and institutions receiving research support are eli-
gible to pay 50% of this fee. Visiting a research center in person 
posed limitations in terms of accessibility and time constraints; 
thus, the data were accessed remotely via the internet, as analy-
sis was possible 24 hours per day for the 30-day study period. It 
was only possible to access and extract the data for the study af-
ter review and approval by the HIRA. The raw data were not 
made available as they were not fully anonymized; however, the 
database is programmed to prevent extraction of and access to 
raw data. To access and extract the necessary information, the 
data must first be processed; then, the results are submitted for 
review to ensure the anonymity of the data. When the research 
was completed, an official document was submitted to notify 

Table Variable

Table 20 (general specification) Billing statement identification code (key ID), patient ID, provider’s ID, stratification variables, strata, age, sex, sample weight, DRG billing 
number, claim types, date of admission, insurance type, hospital arrival pathway, major diagnosis, secondary diagnosis, injury from 
public service, days of care, initial date of care, final date of care, days in hospitalization, payer’s amount, patient’s out-of-pocket cost, 
total amount, surgical status

Table 30 (healthcare services) Billing statement identification code (key ID), service category, classification type, unit price, total price, daily dosages, days of supply, 
quantity of supply, service codes, drug codes

Table 40 (diagnosis information) Billing statement identification code (key ID), indicator for major diagnosis, department, diagnosis
Table 53  (outpatient prescriptions) Billing statement identification code (key ID), classification type, unit price, total price, daily dosages, days of supply, quantity of supply, 

service codes, drug codes
Table of providers Provider ID, type of providers, presence of special equipment (CT, MRI, PET), location, number of beds, number of staff per 50 beds, in-

cluding physicians, dentists, acupuncturists, and nurses

IDs were modified to protect private information.
DRG, diagnosis-related group; CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography.
Reprinted from Kim et al. Epidemiol Health 2014;36:e2014008 [13].

Table 1. Main variables in the patient samples



Vol. 45 / No. 5 / September 2018

443

the HIRA that the study had been completed. If additional anal-
ysis is needed, researchers may apply for an access extension or 
data retention for a future analysis. 

The data analysis of the present study was based on 3,969,419 
(T20) data files of billing statements of patients who were diag-
nosed with breast cancer. Approximately 50,724,479 claims 
data files (T30) had procedure codes corresponding to health-
care services in each billing statement (Table 1) [13].

We extracted the necessary data by searching and categorizing 
each procedure code for mastectomy and breast reconstruction 
according to the Korean Standard Classification of Diseases, 
Seventh Revision (Table 2). We performed data mining using 
the procedure codes, selected the patient’s procedure code, 
treatment code, and regional code of the medical institution as 
variables, and merged the T20 and T30 data files (Fig. 1). The 
number of mastectomy and breast reconstruction cases was ana-
lyzed. In addition, the location of the medical institution, date of 
the procedure, and insurance type were selected as variables and 
analyzed. Using data from the billing statements, the number of 
cases of each type of breast reconstruction was analyzed. The 
location of medical institutions was categorized by metropolitan 
cities and provinces.

We examined the number of mastectomy cases, the number of 
breast reconstruction cases, the number of cases of immediate 

Fig. 1. Process of data mining

Data mining algorithm of the provided data based on billing statements from the Health Insurance Review and Assessment Service Big Data Hub.

3,969,419 Data files
based on breast cancer 

patients’ billing statements
(T20)

38,243 Data files based on
procedure codes

The number of cases based
on procedures code for
breast reconstruction

The number of cases based
on procedures code for

mastectomy

The number of cases by
region

The number of patients
who had medical

insurance or were Medical
Aid beneficiaries

50,724,479 Medical claims
based on procedures in

billing statements 
(T30)

Code Procedure

N7130 Radical mastectomy (including modified radical mastectomy and 
radical breast-conserving operations; without axillary lymph node 
dissection)

N7131 Simple mastectomy

N7132 Subcutaneous mastectomy

N7135 Radical mastectomy (including modified radical mastectomy and 
radical breast-conserving operations)

N7140 Autologous - LD muscle - LD flap

N7141 Autologous - LD muscle - muscle-sparing LD myocutaneous flap 
(thoracodorsal artery perforator flap)

N7142 Autologous - LD muscle - extended LD myocutaneous flap

N7143 Autologous - pedicled TRAM flap

N7144 Autologous - bipedicled TRAM flap

N7145 Autologous - transverse TRAM free flap

N7146 Autologous - muscle sparing TRAM free flap

N7147 Autologous - deep inferior epigastric artery perforator free flap

N7148 Implant based - expander insertion (2-stage breast reconstruction, 
first stage)

N7149 Implant based - DTI

N7150 Implant based - expander to permanent breast implant (2-stage 
breast reconstruction, second stage)

N7152 Nipple-areolar reconstruction - nipple reconstruction 
N7153 Nipple-areolar reconstruction - areolar reconstruction

LD, latissimus dorsi; TRAM, transverse rectus abdominis musculocutaneous; DTI, 
direct-to-implant.

Table 2. Inclusion criteria for the study based on procedure 
codes through insurance payment

Categorized data based on procedure
method, region, and insurance status

Merged the T20 and T30 data files
Data mining on the data using the procedure codes
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breast reconstruction using implants, the number of cases of 
breast reconstruction using autologous tissue, and the number 
of cases of delayed breast reconstruction using expanders. The 
data were analyzed with SAS Enterprise version 6.1 (SAS Insti-
tute Inc., Cary, NC, USA); Excel (Microsoft Corp., Redmond, 
WA, USA) was used to organize and analyze the data. 

RESULTS

We examined claims data from all patients with breast cancer. 
There were a total of 31,155 claims with a mastectomy proce-
dure code. Of these, 29,785 involved radical mastectomy, 1,294 
involved simple mastectomy, and 76 involved subcutaneous 
mastectomy (Table 3).

A total of 7,088 claims were submitted for breast reconstruc-
tion, including 2,386 cases of autologous breast reconstruction 
(33.66%) and 4,702 cases of implant-based breast reconstruc-
tion (66.34%). Of the 2,386 autologous cases, 705 (29.54%) 
used a latissimus dorsi (LD) flap, 498 (20.87%) used a pedicled 

transverse rectus abdominis myocutaneous (pTRAM) flap, and 
1,183 (49.58%) used a free-tissue transfer transverse rectus ab-
dominis myocutaneous (fTRAM) flap. The category of fTRAM 
flaps encompassed simple f TRAM, muscle-sparing f TRAM, 
and deep inferior epigastric perforator free-tissue transfer flaps. 
Of the 4,702 cases using implant-based methods, 1,896 (40.32%) 
were direct-to-implant (DTI) and 2,806 (59.68%) involved ex-
pander use. Of the cases of implant-based reconstruction using 
an expander, 1,624 (34.54%) involved expander insertion (first 
stage), and 1,182 (25.14%) involved the exchange of an expand-
er for a permanent breast implant (second stage). The total 
number of nipple-areolar complex (NAC) reconstruction cases 
was 1,707, of which 1,565 (91.68%) were nipple reconstruc-
tions, while 142 (8.32%) were areolar reconstructions (Table 4). 

Data from all reconstruction types over the entire study period 
were divided by the number of years to obtain 1-year mean val-
ues. The 1-year mean values by breast reconstruction type are as 
follows. Of the 4,050 annualized cases of breast reconstruction, 
1,364 (33.66%) were autologous breast reconstructions, and 
2,686 (66.34%) were reconstructions via implant-based meth-
ods. Of the 1,364 cases of autologous breast reconstruction, 403 
(29.54%) involved an LD flap, 285 (20.87%) involved a 
pTRAM flap, and 676 (49.58%) involved an f TRAM flap. Of 
the 2,686 annualized cases of breast reconstruction using an im-
plant-based method, 1,083 (40.32%) were DTI, and 1,603 
(59.68%) were reconstructions using an expander, including 
928 (34.54%) expander insertions (first stage) and 675 
(25.14%) exchanges of an expander for a permanent breast im-
plant (second-stage). The 975 NAC reconstructions included 
894 nipple reconstructions (91.69%) and 81 areolar reconstruc-

Methods No. of cases

Total 31,155
Radical mastectomy (including modified radical mastectomy 

and radical breast-conserving operations; without axillary 
lymph node dissection)

 6,786

Simple mastectomy  1,294
Subcutaneous mastectomy    76
Radical mastectomy (including modified radical mastectomy 

and radical breast-conserving operations)
22,999

Table 3. The number of mastectomy cases by type of 
surgery

Methods No. of cases

Autologous 2,386
  LD   705
  pTRAM   498
  fTRAM (fTRAM and DIEP)a) 1,183
Implant-based methods 4,702
  Expander insertion (first stage) 1,624
  DTI 1,896
  Expander to permanent breast implant (second stage) 1,182
Total 7,088
Nipple-areolar complex
  Nipple reconstruction 1,565
  Areolar reconstruction   142

LD, latissimus dorsi; pTRAM, pedicled transverse rectus abdominis myocutane-
ous; fTRAM, free-tissue transfer transverse rectus abdominis myocutaneous; 
DIEP, deep inferior epigastric perforator; DTI, direct-to-implant.
a)fTRAM includes the total number of cases for simple fTRAM, muscle-sparing 
fTRAM, and DIEP.

Table 4. The number of cases of breast reconstruction by 
method

Methods No. of cases

Autologous 1,364
  LD  403
  pTRAM  285
  fTRAM (fTRAM and DIEP)a)  676
Implant-based methods 2,686
  Expander insertion (first stage)   928
  DTI 1,083
  Expander to permanent breast implant (second stage)   675
Total 4,050
Nipple-areolar complex
  Nipple reconstruction  894
  Areolar reconstruction    81

LD, latissimus dorsi; pTRAM, pedicled transverse rectus abdominis myocutane-
ous; fTRAM, free-tissue transfer transverse rectus abdominis myocutaneous; 
DIEP, deep inferior epigastric perforator; DTI, direct-to-implant.
a)fTRAM includes the total number of cases for simple fTRAM, muscle-sparing 
fTRAM, and DIEP.

Table 5. The 1-year mean number of cases of breast 
reconstruction by type
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tions (8.31%) (Table 5).
Of the 4,050 cases of breast reconstruction, 87 (2.16%) were 

performed in Medical Aid beneficiaries and 3,963 (97.84%) in 
patients with medical insurance. Of the 17,802 cases of mastec-
tomy, 17,155 (96.37%) had medical insurance and 647 (3.63%) 
were Medical Aid beneficiaries (Table 6). The ratio of mastec-
tomy procedures to breast reconstruction procedures among 
Medical Aid beneficiaries was lower than that among patients 
with medical insurance (P < 0.05).

The analysis by region showed that Seoul had the highest total 
number of breast reconstruction cases (n = 4,256), as well as the 
highest number of autologous breast reconstruction cases 
(n = 1,456) and implant-based breast reconstruction cases 
(n = 2,800). Incheon and Gyeonggi-do had the second-highest 
total number of breast reconstruction cases (n = 1,128), as well 
as the second-highest number of autologous breast reconstruc-
tion cases (n = 430) and implant-based breast reconstruction 
cases (n = 698). Busan, Ulsan, and Gyeongsangnam-do had the 
third-highest number of breast reconstruction cases (n = 894), 
as well as the third-highest number of autologous (n = 256) and 
implant-based breast reconstruction cases (n = 638). Daegu and 
Gyeongsangbuk-do had the fourth-highest total number of 
breast reconstruction cases (n = 303), the fourth-highest num-
ber of autologous breast reconstruction cases (n = 113), and the 
fifth-highest number of implant-based breast reconstruction 
cases. Daejeon and Chungcheongnam-do had the fifth-highest 
total number of breast reconstruction cases (n = 258), the fifth-
highest number of autologous breast reconstruction cases 
(n = 65), and the fourth-highest number of implant-based breast 
reconstruction (n = 193) (Table 7).

DISCUSSION

Korea has a unified, universal NHI system that covers approxi-
mately 98% of the total population. The HIRA processes claims 
data from 46 million patients annually, corresponding to 90% of 
the total population. As of 2011, there are approximately 80,000 
healthcare providers in Korea. Claims data from the HIRA in-
clude diagnosis information, treatment types, procedure types, 

surgical records, and prescriptions; these data provide valuable 
information for medical service research. HIRA data are collect-
ed when a healthcare provider and medical consumer request 
reimbursement for healthcare services provided in accordance 
with NHIS policies. The annual number of Korean patients 
who submit health insurance claims is approximately 46 mil-
lion; the HIRA provides national-level data collected from the 
healthcare institutions throughout Korea that match the num-
ber of claims submitted by patients [13]. 

Most previous statistical data on plastic surgery procedures 
were from retrospective survey analyses or included a small 
sample; thus, the reliability of these reports varies. However, 
breast reconstruction procedures are now covered by the NHI, 
making it possible to obtain an accurate count of these proce-
dures using the data made available by the HIRA. 

From April 1, 2015 to December 31, 2016, the total number 
of breast reconstruction cases was 7,088, corresponding to 
22.75% of the 31,155 mastectomy cases. According to the ASPS 
statistical report, the number of breast reconstructions in the 
USA in 2000, 2015, and 2016 was 78,832, 106,338, and 
109,256, respectively. These numbers increased by 39% from 
2000 to 2016, and by 3% from 2015 to 2016 [7]. In addition, 

Regionsa) Autologousb) Implantc) Total

Seoul 1,456 2,800 4,256
Incheon, Gyeonggi-do  430  698 1,128
Busan, Ulsan, Gyeongsangnam-do  256  638   894
Daegu, Gyeongsangbuk-do  113  190   303
Daejeon, Chungcheongnam-do   65  193   258
Gwangju, Jeollanam-do   28   81   109
Jeollabuk-do   16   46    62
Chungcheongbuk-do    9   45    54
Gangwon-do   11   10    21
Jeju-do    2    1     3
Total 2,386 4,702 7,088

LD, latissimus dorsi; pTRAM, pedicled transverse rectus abdominis myocutane-
ous; fTRAM, free-tissue transfer transverse rectus abdominis myocutaneous; 
DIEP, deep inferior epigastric perforator; DTI, direct-to-implant.
a)Regions divided by province; b)Autologous procedures included LD, pTRAM, 
fTRAM, and DIEP; c)Implant-based procedures included DTI, expander insertion 
(first stage) and expander to permanent implant (second stage).

Table 7. The number of cases by region

Breast reconstruction Mastectomy Total population of Korea P-valuea)

Medical insurance 3,963 (97.84) 17,155 (96.37) 50,425,000 (97.1) <0.05b)

Medical Aid   87 (2.16)  647 (3.63)  1,506,000 (2.9)
Total 4,050 17,802 51,931,000

Values are presented as number (%).
a)Chi-square test; b)Significant difference in the ratio of patients who underwent mastectomy to those who underwent breast reconstruction compared to the corresponding 
ratio in the total population of Korea.

Table 6. The number of patients covered by medical insurance or Medical Aid (1-year mean)
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the number of breast reconstruction procedures per 100 mas-
tectomies increased by approximately 67% from 2009 (24 
breast reconstructions per 100 mastectomies) to 2014 (40 
breast reconstructions per 100 mastectomies) [9]. This indi-
cates that breast reconstruction procedures are still not per-
formed as often in Korea as in the USA.

The 1-year mean number of breast reconstruction cases in Ko-
rea was 4,050 based on the available HIRA data. Of these, 1,364 
(33.66%) cases involved autologous methods, while 2,686 
(66.34%) involved implant-based methods. The ratio of autolo-
gous to implant-based methods was roughly 2:1. According to 
the ASPS statistics, a total of 109,256 breast reconstruction cas-
es were performed in the USA in 2016. Of these procedures, 
20,650 (18.9%) involved autologous tissue reconstruction and 
88,606 (81.1%) involved implant-based reconstruction [7]. 
The ratio of autologous to implant-based methods was much 
higher in the USA (1:4) than in Korea (1:2). In the USA, the 
percentage of patients who received breast reconstruction after 
mastectomy was found to be roughly 40%, indicating that breast 
reconstruction procedures are still performed more often in the 
USA than in Korea. Of the total number of breast reconstruc-
tion procedures in the USA (109,256), the proportion of bilat-
eral reconstructions was higher (n = 71,399 [65.35%]) than that 
of unilateral reconstructions (n = 30,324 [34.65%]) [7]. This 
may be explained by the fact that prophylactic mastectomy pro-
cedures are performed relatively frequently in the USA, but are 
rarely performed in Korea. In such cases, the implant-based 
method is preferred over autologous tissue reconstruction be-
cause the implant-based method is less invasive, makes it easier 
to match the shapes of the left and right breasts, has minimal 
downtime, and does not have donor site problems, such as do-
nor site morbidity. 

In total, 88,606 cases of implant-based breast reconstruction 
were performed in the USA in 2016 [7]. Of these, 79,019 
(89.18%) involved a tissue expander, and 9,587 (10.82%) were 
implant-only procedures, yielding a ratio of approximately 9:1. 
Of the 2,686 implant-based breast reconstructions performed in 
Korea, 1,083 (40.32%) were DTI, and 1,603 (59.68%) involved 
a tissue expander, corresponding to a ratio of approximately 2:3. 
Thus, the ratio of DTI to tissue-expander procedures was higher 
in Korea than the ratio of implant-only procedures to tissue-ex-
pander procedures in the USA. This may be attributed to the 
fact that single-stage expander insertion is common in Korea, 
and can also be explained by patients’ desire for a quick return 
to their social routines. Differences in surgical approach, such as 
the amount of skin spared in flap harvesting, may also affect this 
ratio. 

According to statistics provided by the Breast Cancer Society 

of Korea, the number of breast reconstruction procedures per-
formed in 2000 was 99, which increased by 11 times to 1,111 in 
2013 [11,18]. In addition, 1,279 breast reconstruction proce-
dures were performed in 2014, indicating that a significant in-
crease took place recently [11]. When comparing the total 
number of cases of autologous and implant-based reconstruc-
tion with the 1-year mean (4,050 cases), it can be seen that the 
number of breast reconstruction procedures has risen signifi-
cantly over a year. This increase in the number of procedures 
performed may have partially been due to changes in public 
awareness about breast reconstruction and the recent coverage 
of this procedure by the NHI. Another explanation may be that 
the statistical findings of previous studies were not accurate. Ad-
ditionally, for patients who require implant replacement due to 
an infection or capsular contracture, NHI provides coverage us-
ing the procedure code for breast reconstruction. The proce-
dure code used in such cases is that for an expander-to-perma-
nent-implant exchange, and each patient may be covered 2 or 
more times by insurance for the procedure, which may result in 
an overestimation of the number of patients receiving breast re-
construction. 

The number of breast reconstruction procedures by insurance 
type was also analyzed. In 2016, 2.9% (1,506,000) of the total 
population of Korea (51,931,000) were Medical Aid beneficia-
ries and 97.1% (50,425,000) had medical insurance through the 
NHIS [19]. The 1-year mean number of mastectomies was 
17,802; 647 (3.63%) of these were performed in Medical Aid 
beneficiaries and 17,155 (96.37%) were performed in patients 
with medical insurance. Of the 4,050 breast reconstruction pro-
cedures, 87 (2.16%) were performed in Medical Aid beneficia-
ries and 3,963 (97.84%) were performed in patients with medi-
cal insurance. The ratio of the number of medical insurance pa-
tients who underwent breast reconstructions to the number of 
medical insurance patients among the total population was sig-
nificantly higher than the ratio of the number of Medical Aid 
beneficiaries who underwent breast reconstructions to the 
number of Medical Aid beneficiaries among the total popula-
tion. Additionally, the ratio of the number of patients who un-
derwent breast reconstruction to the number of patients who 
underwent mastectomy was significantly higher among patients 
with medical insurance than among Medical Aid beneficiaries. 
This difference between insurance types may be due to financial 
burdens in receiving breast reconstruction, even when the medi-
cal cost is covered by the NHI. 

The regional distribution of breast reconstruction cases was 
analyzed. The region with the highest number of breast recon-
structions performed was Seoul, with 4,256 cases (60.05%), ac-
counting for more than 50% of the total procedures performed 
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(n = 7,088). Of the procedures performed in Seoul, 1,456 
(20.54%) were autologous breast reconstructions, and 2,800 
(39.5%) were implant-based reconstructions. The ratio of the 
autologous method to the implant-based method was 1:2. Thus, 
implant-based reconstructions were performed more often than 
autologous reconstructions. This ratio was similar to the overall 
ratio of 1:2. The region with the second-highest number of 
breast reconstructions performed was Incheon and Gyeonggi-
do with 1,128 (15.91%). Of the procedures performed in 
Incheon and Gyeonggi-do, 430 (6.06%) were autologous recon-
structions, and 698 (9.85%) were implant-based reconstruc-
tions. The ratio of autologous reconstructions to implant-based 
reconstructions was about 1:1.6, and the ratio of autologous 
methods performed in this region was higher than the overall 
ratio. The region with the third-highest number of breast recon-
struction procedures performed was the Busan, Ulsan, and 
Gyeongsangnam-do region with 894 (12.61%) procedures. Of 
these procedures, 256 (3.61%) were autologous reconstruc-
tions, and 638 (9%) were implant-based reconstructions. The 
ratio of autologous reconstructions to implant-based reconstruc-
tions was roughly 1:2.6, which was higher than the overall ratio. 
The region with the fourth-highest number of procedures per-
formed was the Daegu and Gyeongsangbuk-do region, with 303 
(4.27%). Of these procedures, 113 (1.59%) were autologous re-
constructions, and 190 (2.68%) were implant-based reconstruc-
tions. The number of procedures dramatically decreased from 
the third-highest region to the fourth-highest region. Addition-
ally, the ratio of autologous reconstructions to implant-based re-
constructions in the Daegu and Gyeongsangbuk-do region was 
1:1.68, which was higher than the overall ratio. 

Seoul, Incheon, and Gyeonggi-do are geographically close and 
part of the greater Seoul metropolitan area. Thus, medical care 
services tend to be concentrated in these regions. Of the 7,088 
total cases of breast reconstruction, 5,384 (75.96%) were per-
formed in these three regions. Additionally, considering that the 
total population of the Seoul, Incheon, and Gyeonggi-do re-
gions is 23,979,019, corresponding to 46.77% of the total popu-
lation of Korea, the distribution of breast reconstruction proce-
dures was concentrated in the greater Seoul metropolitan area. 
Based on reimbursement requests by location of the medical in-
stitution, patients living in other regions appear to commute to 
metropolitan areas to receive treatment. 

The present study has some limitations. We were unable to 
obtain information on the number of breast reconstruction pro-
cedures that were performed following lumpectomy or partial 
breast mastectomy. In addition, the procedure codes in the data 
provided were not comprehensive enough for other types of tis-
sue flap procedures to be counted. Thus, it was difficult to dis-

tinguish between immediate and delayed procedures. Moreover, 
the period in which the data were collected was short. This may 
have resulted in counting errors, since some of the patients who 
underwent a 2-stage procedure using tissue expanders were not 
counted. This would have included those patients who under-
went the first stage of the procedure before it was covered by the 
NHI, and those who underwent the first stage, but not the sec-
ond stage, of the procedure within the data collection time-
frame. Due to the nature of the data provided, patients’ elec-
tronic medical records could not be accessed, making it difficult 
to conduct a more sophisticated analysis. Finally, information 
on breast reconstructions performed prior to April 1, 2015 was 
not available from the HIRA Big Data Hub database. In addi-
tion, because of the limited time period from which data are 
available from the HIRA Big Data Hub database, only patients 
diagnosed in 2 consecutive years (from April 1, 2015 to Decem-
ber 31, 2016) were included and yearly trends in breast recon-
struction could not be analyzed. Therefore, breast reconstruc-
tion trends should be further evaluated in future studies. None-
theless, the results of this study are meaningful in that this was 
the first attempt to assess the number of breast reconstruction 
procedures in Korea using accurate and comprehensive data 
from the Big Data Hub.

The number of plastic breast reconstruction cases is increasing 
globally, and our findings obtained by analyzing the breast re-
construction statistics provided by the HIRA indicate that the 
number of cases is continuously growing in Korea as well, with 
most procedures performed in the Seoul and Gyeonggi-do re-
gions. Our study utilized the HIRA Big Data Hub to obtain the 
most objective and accurate procedural statistics. These data 
may be valuable as a foundation for future studies of breast re-
construction trends in Korea. Finally, this study was the first at-
tempt to evaluate the total number of breast reconstruction pro-
cedures using accurate, comprehensive data. 
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