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Background/Aims: The aim of this study was to investigate
changes in the clinical and demographical characteristics of
gallstone disease in Korea, based on 30 years of surgically
treated patients at a single institute. Methods: In total, 7,949
gallstone patients who underwent surgery between 1981
and 2010 were analyzed. Patients were divided into six time
periods: period | (1981 to 1985, n=831), period Il (1986 to
1990, n=888), period Il (1991 to 1995, n=1,040), period IV
(1996 to 2000, n=1,261), period V (2001 to 2005, n=1,651)
and period VI (2006 to 2010, n=2,278). Results: The total
number and mean age of the patients gradually increased,
and the male/female ratio decreased. The proportion of
gallbladder (GB)-stone cases increased, whereas the propor-
tions of common bile duct (CBD)- and intrahepatic duct (IHD)-
stone cases decreased. Differences in patient geographical
origins also decreased. Based on the relationship between
changes in the prevalence of gallstone disease and socioeco-
nomic status, the prevalence of CBD stones showed a strong
correlation with Engel’s coefficient (p<0.001). Conclusions:
Our study indicates that although the total number of cases
and the mean age of gallstone patients have continuously in-
creased, there are trends of increasing GB-stone cases and
decreasing CBD- and IHD-stone cases. (Gut Liver 2013;7:719-
724)
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INTRODUCTION

Gallstone disease is common worldwide, and its prevalence

has geographical and ethnic variations. The lowest prevalence is
seen in Africans."” In the National Health and Nutrition Exami-
nation Survey III study, the overall prevalence of gallstone dis-
ease in the United States was 7.9% in men and 16.6% in wom-
en.’ The prevalence of gallstone disease in Europe is reported to
be 5% to 15%, according to several ultrasonographic surveys."’
In Asian countries, the prevalence of gallstone disease ranges
from 3% to 10%. According to recent studies, the prevalences of
gallstone disease were 3.20 in Japan,’ 10.7% in China,’ 7.19% in
Northern India,"® and 5.0% in Taiwan."'

Many recent studies have shown that gallstone disease is re-
lated to age, female sex, pregnancy, body mass index (BMI), al-
cohol consumption, dietary habits, and metabolic disorders such

1,11-14

as hyperlipidemia and diabetes mellitus. Due to these risk
factors and differences in socioeconomic status, the prevalences
of pigment stones, common bile duct (CBD) stones, and intra-
hepatic duct (IHD) stones were higher in East Asian countries
than in Western countries. However, as socioeconomic status
and life-style have changed in Asian countries, the prevalence
of gallstone disease is becoming similar to that of the Western
world. This study was designed to explore the demographic fea-

tures of gallstone disease in Koreans over the last 30 years.
MATERIALS AND METHODS

A total of 7,949 gallstone patients who had been treated
surgically for gallstone disease at Seoul National University
Hospital between 1981 and 2010 were analyzed in this study.
Operations performed for gallstone disease were cholecystec-
tomy, hepatectomy, choledocholithotomy, and T-tube insertion.
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Patients who were treated with endoscopic retrograde cholan-
giopancreatography (ERCP) without cholecystectomy for CBD
stones were not included in this study. Information on age, the
sex ratio, gallstone location, residential area, obesity accord-
ing to BMI (kg/m’), and the type of operation was collected.
Patients were classified into three stone groups based on the
stone location and seven subgroups (Table 1). Patients were
also divided into six time periods for analysis: period I (1981 to
1985, n=831), period II (1986 to 1990, n=888), period IIT (1991
to 1995, n=1,040), period IV (1996 to 2000, n=1,261), period V
(2001 to 2005, n=1,651), and period VI (2006 to 2010, n=2,278).

The number of cases, mean age, and the sex ratio were com-
pared between the subgroups and between the stone groups.
Differences in patient geographical origins, urban or rural areas,
between the stone groups were analyzed. BMI (kg/m’) was used
to examine the correlation between the degree of obesity and
gallstone location. A previous report from Koreans between
1961 and 1980" were reviewed in addition to our study, in
order to elucidate trends in the relative prevalences of gallstone
disease over a longer period.

The significances of differences between the groups and be-

Table 1. Classification of Groups

7 Subgroups
1: GB
: GB+CBD
CBD
: GB+CBD+IHD
: IHD+GB
: IHD+CBD
7:HD

3 Stone groups
GB stone group: subgroup 1, 2, 4, 5
CBD stone group: subgroup 2, 3, 4, 6
IHD stone group: subgroup 4, 5, 6, 7

GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct.

tween the periods were assessed using linear regression analysis.
Pearson’s linear function was used to examine correlations
between the aforementioned factors. A p<0.05 was considered
statistically significant. This study was approved by the Institu-
tional Review Board of Seoul National University Hospital (H-
1203-013-399).

RESULTS
1. Overall demographic characteristics of the patients

The number of surgically treated gallstone disease cases at
Seoul National University Hospital has increased continuously
over the last 30 years (r=0.884, p=0.005). The female/male ratio
was 1.25 and 1.37 in periods I and II, respectively, showing a
female predominance as in Western countries. However, the
ratio started to decrease gradually from period III and it reached
1:1.02 in period VI (r=0.759, p=0.024). The mean age of the pa-
tients increased from 51.4 to 57.5 years during the study period
(r=0.906, p<0.001) (Table 2).

2. Demographic characteristics of the seven subgroups

Patients were classified into seven subgroups: the gallblad-
der (GB) stone, CBD stone, IHD stone, GB+CBD stone, GB+IHD
stone, CBD+IHD stone, and GB+CBD+IHD stone subgroups. The
proportion of the GB stone subgroup increased gradually from
61.9% in period I to 89.8% in period VI (r=0.949, p=0.001). The
proportions of the GB+CBD stone (r=0.926, p=0.002), CBD stone
(r=0.949, p=0.015), and GB+CBD+IHD stone subgroups (r=0.798,

Table 2. The Total Number, Sex Ratio, and Mean Age of Patients ac-
cording to Time Period (I to VI)

I I i v \% VI
('80-85) ('86-'90) ('91-'95) ('96-'00) ('01-'05) ('06-'10)

No. of cases 831 888 1,040 1,261 1,651 2,278
F/M ratio 1.25 1.37 1.28 1.17 1.08 1.02

Mean age 51.4 53.2 53.3 54 55 57.5

F, female; M, male.

Table 3. Relative Prevalence and Age Distribution of Subgroups according to Time Period (I to VI)

Relative frequency, % Mean age, yr
I I I v \% VI I Il 1 v \% VI
1: GB 61.9 63.9 72.0 73.4 79.5 89.8 51.5 51.2 52.1 52.9 54.0 57.1
2: GB+CBD 14.8 12.7 11.3 8.2 8.1 2.2 55.5 61.6 60.0 59.8 60.8 63.3
3: CBD 10.3 8.6 5.0 5.2 2.8 1.6 51.7 56.4 57.8 61.8 62.3 65.6
4: GB+CBD+IHD 3.5 4.1 1.6 1.0 1.3 0.3 50.8 55.4 54.2 58.6 60.9 61.0
5: GB+IHD 0.8 1.0 0.7 0.1 0.8 0.3 41.3 51.2 54.7 52.0 53.0 63.4
6: CBD+IHD 5.4 4.8 5.8 53 2.9 0.8 44.7 49.2 53.7 51.8 58.5 55.5
7:HD 3.2 5.1 3.6 6.7 4.5 4.9 40.5 41.5 47.5 51.5 53.7 58.5

GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct.



p=0.017) continuously decreased over time (Table 3). The mean
ages of all subgroups showed an increasing tendency (Fig. 1).
The greatest difference was seen in the GB+IHD stone subgroup,
which was 22 years.

3. Demographic characteristics of the three stone groups

We classified patients into three stone groups: the GB stone,
CBD stone, and IHD stone groups. The proportion of the GB
stone group increased from 81% in period I to 92.6% in period
VI (r=0.819, p=0.013), and the number of patients tripled over
the last 30 years. In contrast, the proportion of the CBD stone
(r=0.979, p<0.001) and IHD stone (r=0.694, p=0.039) groups de-
creased.

Female predominance was only seen in the IHD stone group.
The female to male sex ratio in the [HD stone group reached
2.06:1 in period VL In the GB stone group, GB stone disease oc-
curred more frequently in males than in females, which resulted
in a decrease in the sex ratio (r=0.851, p=0.009). The sex ratio
of the CBD stone group also declined from 1.02 to 0.77 (Table 4).

—o— GB stone
—— GB+CBD stone

--e-- CBD stone
—o— GB+CBD+IHD stone
70 - --e- GB+IHD stone
—s=— CBD+IHD stone
651 -=- IHD stone -
60
S, 55+
(0]
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Fig. 1. Age distribution of the seven subgroups.
GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct.
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4. Geographical differences between three stone groups

Based on the relationships between the patients’ residence
and stone location, we found that during period I, the propor-
tion of the GB stone group was higher in urban areas (67%)
than that in rural areas (44.7%). In contrast, the proportions
of the CBD and IHD stone groups were higher in rural areas
(35.9% and 19.3%, respectively) than in urban areas (24.7% and
8.3%, respectively). However, this geographical difference nar-
rowed over time. Chronological changes were similar in both
the urban and rural areas: the proportion of the GB stone group
increased continuously from period I to VI (r=0.935, p=0.002;
and r=0.871, p=0.006, respectively), while CBD stone group de-
creased (r=0.964, p<0.001; and r=0.916, p=0.003, respectively),
and the IHD stone group also showed a decreasing tendency
(p=0.057 and p=0.086, respectively) (Fig. 2).

5. BMis of the three stone groups

The BMIs (kg/m? of the stone group patients were used to
analyze the relationships between obesity and gallstone loca-
tion. The mean BMIs of the GB and IHD stone groups increased
during the study period (r=0.823, p=0.013; and r=0.663,
p=0.049, respectively). The mean BMI of the CBD stone group
increased until period V, but no significant change was seen
in period VI. The mean BMI was higher in the GB stone group
than in the CBD and IHD stone groups, which was similar to the
result reported in Korean adults (Fig. 3). The mean BMI of males
in the CBD and IHD stone groups was lower than that of Korean
males overall. The mean BMI of females in the GB stone group
was higher than that of Korean females overall (Fig. 4).

6. Socioeconomic status

The prevalence of gallstone disease and Engel’s coefficient
were compared to evaluate the relationship between chrono-
logical changes in gallstone disease and socioeconomic status
by using the relative frequency of gallstone disease reported in
Korean journals between 1961 and 1980 as references.'” Engel’s
coefficient, as reported by the Korea National Statistical Office,
declined from 0.59 in 1961 to 0.21 in 2010, which strongly
correlated with the changes in the proportion of the CBD stone
group (r=0.980, p<0.001) (Fig. 5).

Table 4. Relative Prevalence of Stone Groups according to the Location of the Stones during Period [, II, III, IV, V, and VI

GB stone group

CBD stone group

IHD stone group

I II m v \Y% VI I Il

v \Y% VI I I m v \Y% VI

Total no. 673 723 891 1,045 1,482 2,110 283 268
Total % 81.0 814 857 829 898 926 34.1 30.2
F/M ratio 132 133 134 1.12 107 098 1.02  1.25

Mean age 49.8 549 553 558 572 573 50.6 55.7

247 238 250 113 108 134 121 165 158 144

23.8 189 15.1 5.0 13.0 151 116 13.1 9.6 6.3
0.86 098 085 0.77 1.16 173 1.16 175 155 2.06

564 580 60.6 626 443 493 525 535 56,5 584

GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct; F, female; M, male.
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Fig. 2. Relationship between stone location and patient residence.
GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct.
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Fig. 3. Mean body mass index of each stone group in the evaluation
period. a, 21.8 kg/m’; b, 20.9 kg/m’; ¢, 22.6 kg/m*; d, 21.7 kg/m’; e,
23.3 kg/m’; f, 22.4 kg/m’.

GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct; BMI,
body mass index.

DISCUSSION

We reported on information regarding the epidemiology of
gallstone disease based on the data obtained from our institute
every 5 years since 1982."” Reports including this study are
based on the data from surgically treated cases. Since there
have been only a few reports on nationwide epidemiologic data
and the prevalence of gallstone disease in Korea, this study may
be useful for understanding demographical changes because
it involves a large number of cases and has been conducted at
regular intervals for 30 years at the same institute.

The total number of surgically treated gallstone patients
tripled over the last 30 years, mostly due to the increase in the
number of patients in the GB stone group. The number of pa-
tients in the GB stone group increased from 673 (81%) in period

Male Female
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Fig. 4. Body mass index of each stone group, by sex, in the evalua-
tion period.

BMLI, body mass index; GB, gallbladder; CBD, common bile duct; [HD,
intrahepatic duct.
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Fig. 5. Chronological changes in the proportions of the three stone
groups and the relationships between the proportions and Engel’s co-
efficients.

GB, gallbladder; CBD, common bile duct; IHD, intrahepatic duct.

Ito 2110 (92.6%) in period VI, whereas the numbers of patients
in the CBD stone and IHD stone groups remained stationary.
However, this increase does not necessarily mean that the prev-
alence itself has increased in Korea. This may be mainly due to
the extension of indications for laparoscopic cholecystectomy
since its introduction as well as the generalization of health
screening in Korea. The aging of society may also contribute to
the increase in the prevalence, which is a known risk factor of
gallstone disease.">”’

Only a few institutes have reported on the prevalence of gall-
stone disease in Korea. According to serial reports by a single
institute, the prevalence changed from 4.9% to 2.0% based on
ultrasonographic surveys of the adult population.”*” Since those
reports were not multicenter studies, they did not represent the



overall prevalence. Further multicenter studies are needed to
determine the nationwide prevalence of GB disease and its epi-
demiologic changes.

The prevalence of surgically treated CBD stones decreased in
both the urban and rural areas. The possible explanations are as
follows. First, since a large proportion of CBD stones originate
from GB stones, the prevalence of CBD stones decreases with
the increasing frequency of cholecystectomies. In our study,
the result which showed that CBD stone patients were 1 to 10
years older than GB stone-only patients may suggest the time
required for stones to migrate naturally from the GB to the CBD.
Second, since ERCP has widely been used for the treatment of
CBD stones, the prevalence of surgical cases has markedly de-
creased. Third, the relative frequency of CBD stones decreased
proportionately with Engel’s coefficient, a socioeconomic index
(r=0.980, p<0.001) (Fig. 4), which indicates that socioeconomic
status is related to a decrease in the prevalence of CBD stones.

In this study, the relative frequency of IHD stones decreased
continuously (r=0.694, p=0.039). This change, which was also

reported in other Asian countries,”*”

may be attributed to
decreases in risk factors, such as malnutrition, poor sanita-
tion, and biliary parasite infestations, such as clonorchiasis or

%% which have been reduced through improvements

ascariasis,
in socioeconomic status. However, our prevalence (6.3%) is
still higher than those of Western countries (0.6% to 1.3%).”**
A possible reason for this difference may be the incomplete
westernization of rice-based dietary habits, and genetic factors
reported in some previous studies.”>*’

Gallstone disease is known to be more common in older sub-
jects."””' The mean age of the Korean gallstone patients, as well
as the total number of such patients, has steadily increased over
the study period as the Korean society continues to age. The
mean age of patients with gallstones increased from 51.4 years
in period I to 57.5 years in period VI. The mean age of the pa-
tients with IHD stones, which are known to develop at relatively
younger ages, was 14 years older in period VI than in period L.
Patients with CBD stones were 1 to 10 years older than those
with GB stones, indicating that it may take several years for GB
stones to migrate from the GB to the CBD.

Women are affected by gallstone disease 2- to 3-fold more
frequently than men in Western countries, which may correlate
with oral contraceptive use."”” In our study, the overall female/
male ratio declined to 1:1.02, but the female/male ratio of the
GB stone group in period VI was 0.97:1. This may be explained
by the higher prevalences of CBD and IHD stones in males. In
addition, Korean males receive health screenings more often
than women, at a ratio of 1:0.78 to 1:0.87.”*” The lack of fe-
male predominance in Korea may also be explained by the dif-
ference in obesity rates between American and Korean women.
Approximately 35.8% of the American women had BMI higher
than 30 kg/mz, according to the data from the National Health
and Nutrition Examination Survey of 2009 and 2010, whereas
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only 28% of the Korean women had BMI higher than 30 kg/m”
according to data from the Ministry of Health and Welfare of
Korea in 2005.

Obesity is known to increase the prevalence of GB stones,
especially cholesterol stones."” In our study, the mean BMI was
higher in the GB stone group than in the CBD and IHD stone
groups and was also higher than the mean BMI of Korean
adults. The number of GB stone patients and their mean BMIs
are increasing because Koreans are increasingly consuming
high-calorie, high-fat diets, which are closely related to obesity
and GB disease.

The main drawback of this report is that the incidence was
based on the data from surgically treated cases. As mentioned
previously, the increased number of patients with GB stone is
influenced by the generalization of laparoscopic surgery. ERCP
procedure took a role in the decrease of number of patients in
CBD stone group. Therefore, this report does not provide the ac-
tual incidence of gallstone disease and further study is needed.

In conclusion, the total number and mean age of surgically
treated gallstone patients continuously increased during a pe-
riod of the past 30 years. The increasing tendency of GB stones
and decreasing tendency of CBD and IHD stones were also
observed. The results of this study suggest that female predomi-
nance in gallstone disease and the difference in its prevalence
between urban and rural areas have been decreasing in Korea.

CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was
reported.

REFERENCES

1. Shaffer EA. Epidemiology and risk factors for gallstone disease:
has the paradigm changed in the 21st century? Curr Gastroenterol
Rep 2005;7:132-140.

2. Portincasa P, Moschetta A, Palasciano G. Cholesterol gallstone
disease. Lancet 2006;368:230-239.

3. James D, Driver L. Ethnic and sex differences in selection for
admission to Nottingham University Medical School. BMJ
1999;319:351-352.

4. Attili AF, Carulli N, Roda E, et al. Epidemiology of gallstone dis-
ease in Italy: prevalence data of the Multicenter Italian Study on
Cholelithiasis (M.I.COL.). Am J Epidemiol 1995;141:158-165.

5. Jorgensen T. Gall stones in a Danish population: fertility pe-
riod, pregnancies, and exogenous female sex hormones. Gut
1988;29:433-439.

6. Caroli-Bosc FX, Deveau C, Harris A, et al. Prevalence of chole-
lithiasis: results of an epidemiologic investigation in Vidauban,
southeast France. General Practitioner’s Group of Vidauban. Dig
Dis Sci 1999;44:1322-1329.

7. Heaton KW, Braddon FE, Mountford RA, Hughes AO, Emmett



724 Gut and Liver, Vol. 7, No. 6, November 2013

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

PM. Symptomatic and silent gall stones in the community. Gut
1991;32:316-320.

. Nomura H, Kashiwagi S, Hayashi J, et al. Prevalence of gallstone

disease in a general population of Okinawa, Japan. Am J Epide-
miol 1988;128:598-605.

. Sun H, Tang H, Jiang S, et al. Gender and metabolic differences of

gallstone diseases. World J Gastroenterol 2009;15:1886-1891.
Unisa S, Jagannath P, Dhir V, Khandelwal C, Sarangi L, Roy TK.
Population-based study to estimate prevalence and determine risk
factors of gallbladder diseases in the rural Gangetic basin of North
India. HPB (Oxford) 2011;13:117-125.

Chen CH, Huang MH, Yang JC, et al. Prevalence and risk factors
of gallstone disease in an adult population of Taiwan: an epide-
miological survey. J Gastroenterol Hepatol 2006;21:1737-1743.
Everhart JE, Khare M, Hill M, Maurer KR. Prevalence and ethnic
differences in gallbladder disease in the United States. Gastroen-
terology 1999;117:632-639.

Tsai CJ, Leitzmann MF, Willett WC, Giovannucci EL. Central adi-
posity, regional fat distribution, and the risk of cholecystectomy in
women. Gut 2006;55:708-714.

Cuevas A, Miquel JF, Reyes MS, Zanlungo S, Nervi F. Diet as
a risk factor for cholesterol gallstone disease. J Am Coll Nutr
2004;23:187-196.

Kwon 0J, Park YH, Kim JP. A clinical study of cholelithiasis in
Korea. J Korean Surg Soc 1982;24:1052-1058.

Park YH, Kim SW. Epidemiological and clinical characteristics of
gallstone disease in Korea. J Korean Surg Soc 1988;35:29-36.

Kim SW, Park YH, Choi JW. Clinical and epidemiological analysis
of 10-year experienced 1,719 gallstone patients. Korean J Gastro-
enterol 1993;25:159-167.

Park YH, Kim SW, Chang MC, Kim KW, Yun YB. Clinical and epi-
demiological analysis of 15-year experience of 2,759 patients with
gallstone. Korean J Gastroenterol 1998;31:100-106.

Park YH, Park SJ, Jang JY, et al. Changing patterns of gallstone

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

disease in Korea. World J Surg 2004;28:206-210.

Yang SH, Lee SE, Jang JY, et al. Clinical and epidemiological
analysis of gallstone patients focused on 25-year experience of
surgically treated patients. Korean J Gastroenterol 2007;50:42-50.

Chen CY, Lu CL, Huang YS, et al. Age is one of the risk factors in
developing gallstone disease in Taiwan. Age Ageing 1998;27:437-
441.

Lee JK, Rhee PL, Lee JH, et al. Prevalence and risk factors of
gallstone in health screening people. Korean J Gastroenterol
1997,29:85-92.

Chung YJ, Park YD, Lee HC, et al. Prevalence and risk factors of
gallstones in a general health screened population. Korean J Med
2007;72:480-490.

Su CH, Lui WY, P’Eng F K. Relative prevalence of gallstone dis-
eases in Taiwan. A nationwide cooperative study. Dig Dis Sci
1992;37:764-768.

Tazuma S. Gallstone disease: epidemiology, pathogenesis, and
classification of biliary stones (common bile duct and intrahe-
patic). Best Pract Res Clin Gastroenterol 2006;20:1075-1083.

Mori T, Sugiyama M, Atomi Y. Gallstone disease: manage-
ment of intrahepatic stones. Best Pract Res Clin Gastroenterol
2006;20:1117-1137.

Simi M, Loriga P, Basoli A, Leardi S, Speranza V. Intrahepatic li-
thiasis. Study of thirty-six cases and review of the literature. Am J
Surg 1979;137:317-322.

Lindstrom CG. Frequency of gallstone disease in a well-defined
Swedish population. A prospective necropsy study in Malmo.
Scand J Gastroenterol 1977;12:341-346.

Chidyllo SA, Cordone RP, Reader R, Richman H. Choledocholithia-
sis in Chinese immigrants with cholelithiasis. Surg Gynecol Obstet
1991;172:280-284.

Nakeeb A, Comuzzie AG, Martin L, et al. Gallstones: genetics ver-
sus environment. Ann Surg 2002;235:842-849.



