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= A9 deolHye =7 @3] (Korean Association  of
Health Promotion, KAHP)9] dlo]g o] =i A}, =71
e ges duels g R AAAXSE Fdste 5o,
gholl A 117 A Fell AP HE ZEal il BE A Y= A
of A= T HIFH dHolEHo] AR Ropxitt, o] A& AlH A
B A9 Y3 (Institutional Review Board of Severance
Hospital Yonsei University)9] <& ¥al & o)
Aol Aot A =5 2487 fste] 7IEe A=A
Hiud FHES Fasgla. AT & d-4d5 A9 =44
oA HdgFol HHaE B 10308 (2.94%) 3L, &
Z9 A717F 10mm °]49 A5 18Meldrt? vy o A
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7171 FhAbe] 42= 15587 0lal 1 Tl A FUA
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Rl g 20039 1958 2007 847t
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FHALS W2 AP E Fdar, 42988 A A =S dhopa W
o] #HEA Fokrt. A o] &H WA= T 137,135% o] ATk
253 AAE Al FAAE i dAzs fEA Jddskel
ow BT Ao BE B 259 sdd G4
Aol oaiA FREHAL, AHEE 259 7]F2 Envisor HD

(Philips, Bothell, USA), Image Point HX (Philips), Sonoline G-50
(Siemens, Florida, USA), Sonoline G40 (Siemens, SeongNam,
Korea), Logig 5PRO (GE, SeongNam, Korea), Logiq 5 Expert (GE),
Panavista-VA (Panasonic, Kadoma, Japan), Acuson 128XP 10
(Acuson, Charleston Road, CA, USA), Aspen (Acuson), “L&]3l
SA-6000-DOM (Medison, Seoul, Korea)2.2 3.5 F+ 5.0-MHz<]
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F 1 HEEFY A78 Aol mE X
Age group 7} 1%  GB polyp
A4
A 1-5mm 5-8mm = 8mm
<29 12703 352 254 81 17
Male 5512 214 154 51
Female 7191 138 100 30
30-39 39459 1564 1071 405 88
Male 20906 997 695 255 47
Female 18553 567 376 150 41
40-49 36122 1549 1083 381 85
Male 19577 970 673 245 52
Female 16545 579 410 136 33
50-59 29001 1164 814 283 67
Male 13617 616 447 136 33
Female 15384 548 367 147 34
60-69 16404 546 403 116 27
Male 8094 307 231 63 13
Female 8310 239 172 53 14
=70 3446 103 74 25 4
Male 1787 59 44 14 1
Female 1659 44 30 11 3
Total 137135 5278 3699 1291 288
Male 69493 3163 2244 764 155
Female 67642 2115 1455 527 133
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Az BAE 9385 F¥ES 3.7%3131(3,656 per 100,000
95% confidence interval (C): 3,626-3,666 per 100,000)°, 40tj¢l
A 7Pt =S FHES BT D). A "EARelAd fHES
4.4% (4,403 per 100,000; 95% CI: 4,396-4,409 per 100,000) 1z,
oAzlo| A= 2.9% (2,943 per 100,000; 95% CI: 2,936-2,950 per
100,000 F3-&F2 HHAdol Smm wRkel F9= 70.1%
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e Esi

g 2

Control group  GB polyp group P value
Age(years) 45.0+11.6 45.1+11.4 0.8770
Gender
Male 12652 3163 1.0000
Female 8460 2115
BMI(kg/m2)
<18.5 558 (83.8%) 108 (16.2%) 0.0097
18.5-22.9 7825 (80.6%) 1885 (19.4%)
23-24.9 5542 (79.2%) 1457 (20.8%)
=25 7187 (79.7%) 1828 (20.3%)
LDL 113.4+30.8 114.3+30.6 0.0586
TG 124.6%+82.7 118.7+75.7 <0.0001
HDL 50.7£10.3 51.2+10.22 0.0028
Fasting glucose 96.8+22.1 96.2+21.8 0.0905
HBsAg
No 20229 (80.1%) 5017 (19.9%) 0.0166
Yes 883 (77.2%) 261 (22.8%)
DM history
No 20734 (80.1%) 5150 (19.9%) 0.0033
Yes 378 (74.7 %) 128 (25.3%)
Hypertension
No 20125 (80.3%) 4943 (19.7%) <.0001
Yes 987 (74.7%) 335 (25.3%)
Hepatitis+ Liver dis
No 20857 (80.0%) 5198 (20.0%) 0.0857
Yes 255 (76.1%) 80 (23.9%)
Cancer history
No 21078 (80.0%) 5269 (20.0%) 1.0000
Yes 34 (79.1%) 9 (20.9%)
Gallstone
No 20569 (80.2%) 5083 (19.8%) <0.0001
Yes 543 (73.6%) 195 (26.4%)

GB, gallbladder; BMI, body mass index; HBsAg, hepatitis B virus
surface antigen; LDL, low density lipoprotein cholesterol; TG,
triglyceride; HDL, high density lipoprotein cholesterol; FBG, fasting
blood glucose; DM, diabetes mellitus.
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£ 3. 2d8Fel 277k smmel el g vxwe) S w2
Control group  GB polyp group P value
Age(years) 44.7+11.4 44.7+11.2 1.0000
Gender
Male 3676 (80%) 919 (20%) 1.0000
Female 2640 (80%) 660 (20%)
BMI(kg/m2)
<18.5 181 (83.4%) 36 (16.6%) 0.1676
18.5-22.9 2347 (81%) 551 (19%)
23-24.9 1678 (79.2%) 442 (20.8%)
=25 2110 (79.3%) 550 (20.7%)
LDL 113.5+31.5 115.3+31.4 0.0741
TG 126+85.5 116.6x75.7 <.0001
HDL 50.8+10.2 51.5+10.3 0.0414
Fasting glucose 96.4+21.7 95.5+18.7 0.1140
HBsAg
No 6051 (80.1%) 1506 (19.9%) 0.4958
Yes 265 (78.4%) 73 (21.6%)
DM history
No 6194 (80.1%) 1543 (19.9%) 0.4333
Yes 122 (77.2%) 36 (22.8%)
Hypertension
No 6040 (80.4%) 1476 (19.6%) 0.0004
Yes 276 (72.8%) 103 (27.2%)
Hepatitis+ Liver dis
No 6250 (80%) 1562 (20%) 1.0000
Yes 66 (79.5%) 17 (20.5%)
Cancer history
No 6310 (80%) 1575 (20%) 0.1207
Yes 6 (60%) 4 (40%)
Gallstone
No 6168 (80.2%) 1526 (19.8%) 0.0280
Yes 148 (73.6%) 53 (26.4%)

GB, gallbladder; BMI, body mass index; HBsAg, hepatitis B virus
surface antigen; LDL, low density lipoprotein cholesterol; TG,
triglyceride; HDL, high density lipoprotein cholesterol; FBG, fasting
blood glucose; DM, diabetes mellitus.

- 27 -



% 4. $38E0) 277 5~8mmel 1FH tlETe] W B4
Control group  GB polyp group P value
Age(years) 44.9+11.2 44.9+11 0.9793
Gender
Male 3056 (80%) 764 (20%) 1.0000
Female 2108 (80%) 527 (20%)
BMI(kg/m2)
<18.5 152 (85.9%) 25 (14.1%) 0.0463
18.5-22.9 1900 (81%) 445 (19%)
23-24.9 1347 (78.5%) 369 (21.5%)
=25 1765 (79.6%) 452 (20.4%)
LDL 111.9+29.8 117.2+30.7 0.0075
TG 121.3£79.2 130.1+92.1 0.1356
HDL 51.5+10.6 51.2+10.8 0.6552
Fasting glucose 97.2+£23.3 97.6+£26.6 0.7932
HBsAg
No 4942 (80%) 1234 (20%) 0.9147
Yes 222 (79.6%) 57 (20.4%)
DM history
No 5075 (80.1%) 1263 (19.9%) 0.3389
Yes 89 (76.1%) 28 (23.9%)
Hypertension
No 4953 (80.5%) 1201 (19.5%) <.0001
Yes 211 (70.1%) 90 (29.9%)
Hepatitis+ Liver dis
No 5109 (80%) 1277 (20%) 1.0000
Yes 55 (79.7%) 14 (20.3%)
Cancer history
No 5156 (80%) 1287 (20%) 0.2738
Yes 8 (66.7%) 4 (33.3%)
Gallstone
No 5034 (80%) 1256 (20%) 0.7674
Yes 130 (78.8%) 35 (21.2%)

GB, gallbladder; BMI, body mass index; HBsAg, hepatitis B virus
surface antigen; LDL, low density lipoprotein cholesterol; TG,
triglyceride; HDL, high density lipoprotein cholesterol; FBG, fasting
blood glucose; DM, diabetes mellitus.
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£ 5. #3839 707t 8mmol el g3t drwe] i 2
Control group  GB polyp group P value
Age(years) 44.7+11.4 44.7+11.2 0.9332
Gender
Male 620 (80) 155 (20) 1.0000
Female 532 (80) 133 (20)
BMI(kg/m2)
<18.5 35 (76.1) 11 (23.9) 0.9178
18.5-22.9 431 (80.3) 106 (19.7)
23-24.9 287 (79.7) 73 (20.3)
=25 399 (80.3) 98 (19.7)
LDL 113.2+30.5 115.6+31.3 0.0057
TG 125+£82.4 119+79.1 0.0083
HDL 50.8+10.3 51.4+10.4 0.0518
Fasting glucose 96.7+22.9 95.9£20.4 0.1337
HBsAg
No 1103 (80.2) 272 (19.8) 0.4276
Yes 49 (75.4) 16 (24.6)
DM history
No 1121 (80) 280 (20) 1.0000
Yes 31 (79.5) 8 (20.5)
Hypertension
No 1090 (79.9) 275 (20.1) 0.6565
Yes 62 (82.7) 13 (17.3)
Hepatitis+ Liver dis 1139 (80) 285 (20) 1.0000
No 13 (81.3) 3(18.8)
Yes
Cancer history
No 1148 (79.9) 288 (20.1) 0.5898
Yes 4 (100) 0 (0)
Gallstone
No 1122 (80.6) 270 (19.4) 0.0037
Yes 30 (62.5) 18 (37.5)

GB, gallbladder; BMI, body mass index; HBsAg, hepatitis B virus
surface antigen; LDL, low density lipoprotein cholesterol; TG,
triglyceride; HDL, high density lipoprotein cholesterol; FBG, fasting
blood glucose; DM, diabetes mellitus.
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% 6. Fd8Ee 2717k smm ol gl 2FoA AW A

Odds ratio Pvalue
BMI (kg/m’)
<18.5 0.832 0.331
18.5-22.9 1 referent
23-24.9 1.138 0.08
>25 1.15 0.056
t value for trend 2.18
p value for trend 0.029
Gallstones 1.458 0.022
HBsAg positive 1.105 0.468
Hepatitis or liver
) . 0.947 0.845
disease history

LDL-C (mg/dD 1.002 0.013
TG (mg/dl) 0.999 0.015
HDL-C (mg/dD) 1.004 0.15
FBG (mg/dl) 0.997 0.085
DM history 1.235 0.321
Hypertension history 1.545 0.001
Cancer history 2.6 0.146

*Conditional logistic regression model;

BMI, body mass index; HBsAg, hepatitis B virus surface antigen; LDL-
C, low density lipoprotein cholesterol; TG, triglyceride; HDL-C, high
density lipoprotein cholesterol; FBG, fasting blood glucose; DM,
diabetes mellitus.
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£ 7. Fd8Ee) 2717 5-8mm Q) Lol A Thuea Rl
Odds ratio Pvalue
BMI (kg/m’)
<18.5 0.678 0.082
18.5-22.9 1 referent
23-24.9 1.213 0.018
=25 1.178 0.043
t value for trend 2.56
p value for trend 0.011
Gallstones 1.089 0.663
HBsAg positive 1.039 0.807
Hepatitis or liver
. . 0.96 0.893
disease history
LDL-C (mg/dl) 1.001 0.171
TG (mg/dD 0.998 <0.001
HDL-C (mg/dl) 1.005 0.151
FBG (mg/dl) 0.998 0.165
DM history 1.242 0.365
Hypertension history 1.789 <0.001
Cancer history 1.88 0.309

*Conditional logistic regression model;

BMI, body mass index; HBsAg, hepatitis B virus surface antigen; LDL-
C, low density lipoprotein cholesterol; TG, triglyceride; HDL-C, high
density lipoprotein cholesterol; FBG, fasting blood glucose; DM,
diabetes mellitus.

- 32 -



i 8. HEEFY A717F 8mm o]l LEollA v RS A A«
Odds ratio P value
BMI (kg/m’)
<18.5 1.284 0.499
18.5-22.9 1 referent
23-24.9 0.909 0.588
>25 0.813 0.235
t value for trend -1.41
p value for trend 0.158
Gallstones 2.654 0.002
HBsAg positive 1.527 0.169
Hepatitis or liver
disease history 082 0768
LDL-C (mg/dl) 1.007 0.002
TG (mg/dD 1.002 0.03
HDL-C (mg/dl) 0.997 0.657
FBG (mg/dl) 0.998 0.624
DM history 1.036 0.938
Hypertension history 0.785 0.462
Cancer history <0.001 0.979

*Conditional logistic regression model;

BMI, body mass index; HBsAg, hepatitis B virus surface antigen; LDL-
C, low density lipoprotein cholesterol; TG, triglyceride; HDL-C, high
density lipoprotein cholesterol; FBG, fasting blood glucose; DM,
diabetes mellitus.
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HdgEol Avlel weps AAFEAF wE e=He] p for

5~8mm

A5k Smm o1l ASele FelshA etk sS4 8mm
A

Ql
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Abstract

Association among the size of gallbladder polyps, obesity and
gallstones

Seung Beom Lee

Department of Medicine
The Graduate School, Yonser University

(Directed by Professor Hee—Cheol Kang)

Recent epidemiological studies suggested that obesity increases
the incidence of several cancers including gallbladder(GB) cancer.
The predisposing factors of GB cancer are gallstones, GB polyps,
calcified or porcelain GB, anomalous pancreaticobiliary duct
junction, and chemical carcinogens. The incidence of GB cancer
in the Korean population is higher than that in Western
populations. Several reports have shown that obesity is a risk
factor of GB polyps in Asians but a relationship between GB
polyps and obesity is debatable. Most previous studies that
investigated risk factors of GB polyps excluded subjects with
gallstones or did not adjust for gallstones in multivariate analysis.
The objective of this study is to find out an association between
GB polyps and obesity after controlling others factors like age,
gender, gallstones and hepatitis B virus surface antigen (HBsAg),

etc. which are related with the disorders of hepatobiliary system.
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And GB polyps =5 mm in diameter must be mainly analyzed for
risk factors because GB polyps less than 5mm are commonly
indistinguishable from gallstones on transabdominal
ultrasonography. Obesity is a major risk factor of gallstones, so
small gallstones may be able to affect the statistical results. In
this study, we investigate whether obesity or gallstones
increases the risk of GB polyps from 5 to 8 mm in diameter and
the risk of GB polyps =8 mm in diameter.

The data for this study was collected from the database of the
Korean Association of Health Promotion (KAHP). From January
2003 to August 2007, abdominal ultrasonographic examinations
were performed in a total of 156,352 consecutive examinees.
Exclusion criteria included age <20 years, non—Asian ethnicity,
and previous cholecystectomy. Among them, 17,989 subjects
were repeat periodic examinees and 429 subjects had undergone
a GB resection. Subjects who were eligible for analysis numbered
137,135. 5,278 subjects (3,163 men and 2,115 women) were
identified as having gallbladder polyps. Three groups with GB
polyps of different size ranges were selected from a total case
group with GB polyps; the first group consists of cases with
polyps larger 5 mm in diameter, the second group consists of
cases with polyps from 5 mm to 8 mm in diameter, and the third
group consists of cases with polyps larger than 8 mm in diameter.

Each case group was randomly age- and gender—matched in a
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1:4 ratio with otherwise healthy controls. The age-adjusted
prevalence of GB polyps was 3.7% (3,656 per 100,000 95%
confidence interval (CI): 3,626-3,666 per 100,000). The
prevalence for males was 4.4% (4,403 per 100,000; 95% CI:
4,396-4,409 per 100,000) and for females 2.9% (2,943 per
100,000; 95% CI: 2,936-2,950 per 100,000). The frequency
distribution of GB polyps according to polyp size was 70.1%
(3699/5278) in <5 mm section, 24.5% (1291/5278) in 5-8 mm
section, and 5.5% (288/5278) in =8 mm section.

In logistic regression analysis, GB polyps =5 mm in diameter
were not significantly associated with obesity (OR = 1.150, P =
0.056), but significantly associated with increased BMI (t value
for trend = 2.18, p value for trend = 0.029) and gallstones (OR =
1.458, P = 0.022). For cases with polyps from 5 to 8 mm in
diameter, obesity increased the risk of GB polyps (OR = 1.178, P
= 0.043), and gallstones did not increase the risk (OR = 1.089, P
= 0.663). When GB polyps were =8 mm in diameter, obesity was
not significant (OR = 0.813, P = 0.235) and gallstones was a
strong risk factor (OR = 2.654, P= 0.002).

Obesity is associated with small GB polyps in which the risk of
neoplasm is low. Gallstones increase the risk of large polyps
which have the risk of neoplasm, but obesity itself is not
associated with large polyps. The result of this study supports

the previous studies that gallstones increase the risk of
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gallbladder cancer.

Key Words: gallbladder polyp, ultrasonography, obesity, gallstone
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