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INTRODUCTION

Benign prostatic hyperplasia (BPH) is a highly prevalent dis-

ease in aging male patients, and it can negatively affect the qual-
ity of life (QoL) [1]. Korea has one of the most rapidly aging 
population in the world. BPH has been a major concern for 
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Purpose: There are no established statistical data available for the comparison of different surgical methods adopted for the 
resection of benign prostatic hyperplasia (BPH). This study investigates the present status related to BPH surgery in Korea for 
the past 8 years.
Methods: National-level data from the National Health Insurance Service and National Statistical Office were analyzed in this 
study. From 2010 to 2017, the trends of surgeries for BPH were reviewed according to the procedure code including transure-
thral resection of the prostate (TURP), holmium laser enucleation of the prostate (HoLEP), or high-power potassium titanyl 
phosphate (KTP), and this trend also analyzed by age, geographic distribution, and hospital type.   
Results: Over the past 8 years, there was not much change in the total number of BPH-related surgeries (range, 10,393–
11,072). Although there was not much alteration in the number of conventional TURP (from 6,801 in 2010 to 6,645 in 2017), 
the number of HoLEP has dramatically increased (from 278 in 2010 to 3,805 in 2017). The number of HoLEP surgeries after 
2011 exceeded the number of surgeries using KTP, and the gap is anticipated to rise. The number of surgeries by age group 
was most common in the 70s and the total number of surgeries is decreasing in all age groups; for HoLEP, the trend is steadily 
increasing over the age of 60 years. Most of the BPH surgeries were performed in metropolitan areas, such as Seoul, Gyeonggi-
do, and Busan, and in larger hospitals compared to smaller hospital settings.
Conclusions: Through the data of the National Health Insurance Service, we could apprehend the present status of BPH-relat-
ed surgery in Korea. Then, we could know about the trend according to several factors and we think these results will be valu-
able as academic references as well. 
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both government and health care providers. According to data 
from the Health Insurance Review and Assessment (HIRA) 
agency in 2018, about 7,600,000 patients were diagnosed with 
BPH in 2010, which increased by approximately 1.2 million in 
2017 [2]. This represents an annual increase of about 7%, and a 
total increase of 58% from 2010. However, the actual number of 
patients with BPH was estimated to be much higher since not 
all the patients visit hospitals. 
 Treatment goals for patients with BPH are aimed at reducing 
symptoms, improving the QoL, and preventing disease pro-
gression [1,3]. In most cases, medication is the primary treat-
ment modality [3]. Generally, the patients begin drug therapy 
in their 60s, and continue to take the drug for another 10 or 20 
years considering the current life expectancy. Therefore, the 
time, cost, and treatment strategy should be well established. In 
fact, patients usually prefer noninvasive methods, and many ef-
ficacious drugs have been developed to reduce lower urinary 
tract symptoms caused by BPH. For a long time, transurethral 
resection of prostate (TURP) has been accepted as the standard 
treatment when the primary medical or surgical treatment fails, 
such as in cases of recurrent urinary tract infection, urinary re-
tention, persistent prostatic bleeding or bladder stone [4]. Ad-
ditionally, a number of safer and more effective procedures 
have been developed for BPH in the recent years, particularly 
the minimally invasive laser modalities including holmium la-
ser enucleation of the prostate (HoLEP) and photoselective va-
porization of the prostate (PVP), which have emerged as first-
line surgical treatments to replace TURP. The surgical trends in 
BPH have been studied in several countries including United 
States, Canada, and Japan [5-7]. In a study to learn the surgical 
trend in Korea, Lee et al. [8] used HIRA’s data to describe the 
nationwide incidence and treatment pattern of BPH. However, 
this study was conducted between 2008 and 2011, and does not 
show any particular surgical trend for HoLEP, owing to its in-
troduction only after 2010. Moreover, there are no other statis-
tical studies available in Korea after this survey. 
 The purpose of this study was to analyze the frequency of 
surgical procedures and the overall surgical trends related to 
BPH surgery by region, hospital size, and year.

MATERIALS AND METHODS 

With the approval of Institutional Review Board, we sorted the 
records of BPH patients in the HIRA database from the Na-
tional Health Insurance Service and National Statistical Office 

for analyzing the trends in BPH-related surgeries during 8 years 
in Korea, from 2010 to 2017. Three of the most frequent proce-
dures among the various surgeries, TURP, PVP using potassi-
um titanyl phosphate (KTP), and HoLEP were analyzed. The 
diagnosis of BPH was defined in accordance with the 10th revi-
sion of International Classification of Diseases, as N40.0 by pri-
mary or secondary diagnostic code. The patients were above 40 
years of age, taking the prevalence of BPH into consideration. 
Exclusion criteria were patients with prostate malignancy, in-
flammatory disorders of the prostate, previous prostate opera-
tion, or neurologic problematic conditions that may influence 
voiding dysfunction. The condition of the procedure code was 
defined by the three surgical procedures described above: 
TURP (R3975), PVP using KTP (R3976) and HoLEP (R3977).
 The number of operations (including detailed analysis of 
each surgical method) and the differences based on the type of 
hospital (clinic, hospital, general hospital, and superior general 
hospital) were recorded. The yearly changes of surgical inci-
dence in each age group and the extent of surgery with the dif-
ferences between the regions diagnosed with BPH and the re-
gions undergoing surgery were also reviewed.

RESULTS

Our results were based on sample cohort big data analysis using 
the National Health Insurance database. Our cohort included 
patients diagnosed with BPH. Fig. 1 shows the total number of 
operations performed in the last 8 years. There was no signifi-
cant difference in the total number of operations between 2010 
(10,393) and 2017 (11,072). TURP remained the most com-
monly performed operation for transurethral prostate surgery. 
Total number of conventional TURP remained stable (range, 
5,732–6,944). KTP was the second common operation in 2010 
and 2011, but the number of KTP showed a gradual decrease 
from 3,314 to 2,751, and eventually dropped to 622 in 2017. On 
the other hand, the number of HoLEP dramatically increased. 
In 2010, the number of HoLEP was only 278, but the number 
steadily increased, and finally exceeded the number of KTP in 
2012, with a continuing steady increase in the difference. 
 Most surgeries for BPH are performed in large hospitals (su-
perior general hospital or general hospital), which increased 
from 71% in 2010 to 81% in 2017 (Fig. 2). According to types of 
surgeries, about 80% cases of both TURP and HoLEP were per-
formed in superior general hospital and general hospital in 
2010 (5,580 and 221 cases) and 2017 (5,287 and 3,158 cases), 
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Fig. 1. Total number of operations for benign prostatic hyperplasia during the 8 years in Korea. TURP, transurethral resection of pros-
tate; HoLEP, holmium enucleation of the prostate; KTP, high-power potassium titanyl phosphate. 
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Fig. 2. The trend of surgery for benign prostatic hyperplasia (BPH) according to the type of hospital. (A) All surgeries. (B) TURP, Ho-
LEP, and KTP. TURP, transurethral resection of prostate; HoLEP, holmium enucleation of the prostate; KTP, high-power potassium 
titanyl phosphate.
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respectively. Meanwhile 47% (1,543 cases) of KTP was per-
formed in large hospitals and 35% (1,146 cases) was performed 
in clinics in 2010. However, the proportion of large hospitals 
was increased to 87% (541 cases) and only 76 cases were per-
formed at the clinics in 2017.
 The trends in age-related surgery for BPH were analyzed in 
Fig. 3. Although the overall number of operations does not 
seem to be significantly different, the number of operations per 
100,000 patients diagnosed with BPH tended to decrease in all 
age groups. KTP and TURP tended to decrease in all age 

groups, but HoLEP increased in age groups over 60 years. Since 
2010, 70s were the most common age group undergoing sur-
geries, followed by the age group of 80s. The same trend was 
observed in the case of HoLEP as well, with the 70s age group 
being the most common age group, followed by the age group 
of 60s. However, in the TURP group, the age group of 80s was 
undergoing more surgeries than the age group of 70s since 
2015.
 Fig. 4 shows the surgical trends according to the detailed re-
gions of Korea. The most common sites for surgery of BPH 

Fig. 3. The trend of age-related surgery for benign prostatic hyperplasia (/100,000 men). All surgeries (A), TURP (B), HoLEP (C), and 
KTP (D). TURP, transurethral resection of prostate; HoLEP, holmium enucleation of the prostate; KTP, high-power potassium titanyl 
phosphate.
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Fig. 4. The surgical trends according to the detailed regions of Korea.
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were Seoul, Gyeonggi-do, and Busan. The rate of surgery in 
these 3 areas accounted for 60% of all operations. Compared to 
other regions, it was found that many cases were performed 
uniquely in Seoul (range, 3,335–5,248), followed by Gyeonggi-
do (range, 1,185–1,753), where the number of operations was 
seen to be steadily increasing in the recent years. A large num-
ber of surgeries were also performed in Busan, the second larg-
est city in Korea after Seoul (range, 909–1,493).

DISCUSSION

BPH is a common disease of the elderly that may adversely af-
fect the QoL. According to Lee et al. [8], 386,873 surgeries were 
identified with BPH in 2008. This corresponds to 2105 surger-
ies per 100,000 men in Korea. BPH can cause a lot of social 
costs, so treatment at an appropriate point in time is important. 
For a long time, TURP has been considered as the primary sur-
gical treatment for BPH [4]. Recently, minimally invasive treat-
ment methods using laser have been introduced. Currently 
available surgeries for BPH in Korea are TURP, PVP (KTP), 
HoLEP, open prostatectomy, transurethral needle ablation, and 
Prostate ligation (UroLift System, NeoTract, Inc., Pleasanton, 
CA, USA). All of the procedures mentioned in this article are 
available in Korea. HoLEP is rapidly replacing other open BPH 
operations since its introduction, and open prostatectomy is no 
longer performed. Currently, the most commonly performed 
surgeries in Korea are TURP, KTP, and HoLEP. The health in-
surance claim data provided by HIRA is a representative data of 
the medical contents of the all citizens and has representative 
and inclusiveness. Unlike primary data collected under strict 
control, claim data reflects the real society where researchers 
can conduct research based on observation of trends that con-
sider the actual health care environment rather than the limited 
experimental environment. So, the results seem to be represen-
tative of the actual clinical scenarios in Korea. 
 In our present study, the traditional TURP was found to be 
the most common among the prostate surgeries, and the num-
ber of surgeries remained stable for 8 years. The number of Ho-
LEP has surged rapidly, surpassing the number of KTPs since 
2012. These results were comparable to other studies conducted 
in other countries including USA, Canada, and Japan [5-7]. Pre-
vious studies have reported TURP to be the most common pro-
cedure without a significant difference in the number of opera-
tions. Further, laser treatments including HoLEP and PVP 
showed an increase forming the second most common treat-

ment for BPH. However, the rates of total number of operations 
with TURP and laser therapies vary between countries. In the 
USA, laser therapies account for 50% of TURP surgeries, and in 
Canada, TURP accounts for more than 90% of all procedures 
while laser therapies account for only 7.6%. These differences 
are due to the differences in the study period, the time of intro-
duction of BPH procedures, acquisition costs, different reim-
bursement incentives, and insurance policies. In addition, BPH 
surgeries are mainly conducted in the big cities or metropolitan 
areas where large hospitals are located rather than based on the 
absolute number or regional distribution of urology patients. 
This in turn implies that most of the HoLEP surgeries are main-
ly performed in large hospitals. In addition, the number of op-
erations performed in local clinics have decreased, with an in-
crease in the number of surgeries performed in general hospitals 
since 2012, which has also contributed to the increased number 
of HoLEP. This trend can also be seen in the Canadian BPH sur-
geries [6]. The total number of TURPs and the proportion of la-
ser procedures in the total number of surgeries were higher in 
big cities. In this study, the number of operations per 100,000 
BPH patients tended to decrease in all age groups. This decrease 
might be attributed to the large number of new drugs that have 
been recently developed for the lower urinary tract symptoms 
due to BPH. It has been reported that the most common age 
group to receive the BPH surgeries is the 70s. This might indi-
cate that the overall health status and morbidity of the BPH sur-
geries have improved in the older age groups. 
 TURP has been the gold standard for surgical treatment for 
BPH for a long time due to its effectiveness and low cost [9]. 
TURP was reported to be the most commonly performed 
BPH-related surgeries in Korea [8]. TURP using resectoscope 
is still the most familiar method for many urologists. In this 
study, patients in the 60s constitute the second most common 
age group in HoLEP and in TURP, with 80s being the second 
most frequently operated group of patients. This could be be-
cause the relatively younger and healthier patients were more 
likely to receive new procedures like laser therapies, whereas 
the elderly patients with greater comorbidities tend to hesitate 
to undergo newer and less established therapies [7]. However, 
TURP has some potential risks, such as postoperative bleeding, 
clot retention, prolonged catheterization times, long hospital 
stays and transurethral resection syndrome [10]. In recent 
years, laser therapies including KTP or HoLEP, have been 
shown to produce comparable or superior surgical outcomes 
than TURP and are preferred by many surgeons due to fewer 
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postoperative complications. 
 KTP was spotlighted in the early days due to the minimal 
learning curve for the vaporization technique [11]. KTP is basi-
cally similar to TURP and can therefore be easily performed by 
urologists who have experience in TURP surgery. Further, even 
surgeons with less experience with KTP were able to provide 
significant relief of symptoms and improvement in urodynamic 
parameters with the safe and effective removal of prostatic tis-
sue. For this reason, KTP was mainly performed at the local 
clinics in the early stage. But recently, it has been steadily de-
creasing due to some limitations of KTP. Recently, there have 
been reports on the efficacy and safety of KTP for prostates of 
more than 150 mL [12]. However, there are limited studies on 
the efficacy of KTP on large prostate, although the short- and 
medium-term data for small and medium prostates are well es-
tablished. Horasanli et al. [13] reported that KTP showed worse 
outcomes than TURP for large prostatic gland (>70 mL) on 
postoperative International Prostate Symptom Score (IPSS)/
QoL, maximal flow rate (Qmax), and postvoided urine volume 
(PVR). According to Elmansy et al. [14], KTP requires multiple 
laser fibers for completion of surgery and a higher energy set-
ting than HoLEP. Further, 22% of patients undergoing KTP 
switched to HoLEP or TURP. In these cases, impaired vision 
from bleeding could not be controlled with the KTP laser.
  Many studies report that HoLEP is as effective or better than 
other surgical options [14-16]. Gilling et al. [16] reported that 
HoLEP showed an increased amount of tissue removal, shorter 
catheterization time, shorter hospital length of stay, and lower 
transfusion rates than TURP. Additionally, there was no reop-
eration for BPH in the patients who underwent HoLEP com-
pared to 18% reoperation rate in patients who underwent 
TURP. In the randomized controlled trial comparing HoLEP 
with KTP, there was no significant difference in the IPSS, QoL, 
or sexual function between the 2 groups, except for the high 
postoperative Qmax and the lower PVR in the HoLEP group 
[14]. Contrary to TURP, HoLEP can replace the open prosta-
tectomy as it is a size-independent procedure, and TUR syn-
drome has never been reported even with large prostate [17,18]. 
According to Kuntz el al. [18], HoLEP has been shown to have 
similar efficacy as open prostatectomy in resecting large pros-
tatic adenoma greater than 100 g with radically decreased hos-
pital length of stay, catheterization times, blood loss, and trans-
fusion rates. Nevertheless, HoLEP has not yet replaced TURP. 
A major limitation in popularizing HoLEP is thought to be its 
technical difficulty and steep learning curve of the procedure. 

According to a recent analysis, 50–60 cases were required to ef-
fectively perform enucleation. Efficient morcellation with stabi-
lization was reported after 60 cases [19]. In addition to this rela-
tively high learning curve, a high price of the generator and 
morcellator also serves as an obstacle to the popularity of Ho-
LEP. However, in the end, HoLEP may be able to overtake 
TURP in a few years, due to its similar efficacy to procedures 
such as TURP, open prostatectomy, and other laser therapies 
and fewer complications, shorter catheterization time, shorter 
hospital stays, and decreased blood loss.
 There are some limitations in this study. Firstly, the data in 
this study did not include various clinical information associat-
ed with BPH such as IPSS, serum PSA level, and prostate size. 
In addition, BPH medication history such as use of alpha-
blocker and 5-alpha reductase inhibitor (5-ARI) is not includ-
ed. Therefore, the various factors involved in considering sur-
gery or surgical methods could not be analyzed. Unmeasured 
factors such as physician’s proficiency and preference, which 
may vary depending on the procedure type, that may affect the 
choice of the surgical procedure could not be explained. Sec-
ondly, this study analyzed the number of operations using the 
code provided by HIRA, therefore the number of surgeries per-
formed do not represent the number of patients. Hence, this 
data cannot be distinguished even if reoperation is performed. 
However, in the case of HoLEP, the reoperation rate was report-
ed as 1% within 5 to 10 years [20], together with an average re-
operation rate of 7.4% and 5%–6% for TURP and PVP, respec-
tively [17,21]. Therefore, there is no problem in the representa-
tion of data used in this study. In addition, the Urolift has re-
cently been introduced in Korea and is currently being prac-
ticed at local clinics. It is not yet popular because health insur-
ance has not yet been applied. Although Urolift is currently 
performed in limited outpatients with high comorbidities due 
to lack of long-term outcome, it can be applied to more patients 
since it is an easy and safe procedure with high accessibility and 
lower incidence of adverse effects [22,23]. It is expected that a 
significant contribution will be made to one of the alternatives 
for surgical treatment of BPH.
 Despite these limitations, this study is meaningful as it is 
conducted on the whole people based on nationwide data. To 
the best of our knowledge, this is the first study to report on the 
surgical trend of BPH procedures within the last 8 years in Ko-
rea. Furthermore, the trends in this study are similar to surgical 
trends of BPH in other countries [5-7]. Surgical procedures of 
BPH have been increasing for the last 8 years in Korea and 
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these results seem to be representative of the actual clinical con-
dition. Although many new drugs including alpha-blocker and 
5-ARI have recently been developed for the lower urinary tract 
symptoms due to BPH, more number of elderly patients are ex-
pected to undergo surgery regardless of the surgical methods 
for BPH with the increasing elderly population and improve-
ments in the overall health levels.
 In conclusion, in Korea, during the last 8 years, TURP was 
the most commonly performed BPH procedure, followed by 
HoLEP and KTP. Since 2011, HoLEP has continued to increase 
and KTP has continued to decline. The most common age 
group to receive BPH surgeries is over 70 years old. Additional-
ly, BPH surgeries have been carried out mainly in big cities with 
large hospitals.
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