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ABSTRACT

Background

Gallbladder cancer (GC) is a rare malignant disease but shows highly invasive and poor
survival. Recently, Jeju island has been scored the highest incidence area of gallbladder
cancer in Korea. The purpose of this study is to describe the clinical characteristics of patients
diagnosed with GC in order to suggest some new hypotheses for identifying modifiable risk

factors of this disease.

Methods & Materials

From November 2008 to November 2011, all newly diagnosed patients with GC were
enrolled consecutively in Digestive Disease Center and Department of Internal Medicine,
Cheju Halla General Hospital. Data of all included patients were collected from their medical

records retrospectively and family interviews by telephone contacts.

Results

Total 79 enrolled cases were enrolled. The median (and range) age was 70 (43-93) years old
and female superiority was shown. (F/M=2.59) Mean number of pregnancy in women was
4.35 +/- 2.24 and mean body mass index (BMI) was 22.4 +/- 3.6 kg/m?. Of subjects, 20
(25.3%) had concurrent gallstone disease (GSD) and 13 (16.5%) were diagnosed GBC with
gallbladder polyps (GBP). When the total subjects were grouped into incidental GBC (IGC)
and non-incidental GBC, significant differences were noticed in the median survival rates.

(11.4 vs. 4.0 months, p=0.008)



Conclusions
In this descriptive research, we found that old age, female sex, parity, gallstone disease, and
gallbladder polyps could be candidates for predictive values of GBC. And also incidental

GBC showed better clinical prognosis than non-incidental GBC.

Key Words : Gallbladder cancer, Incidental, Non-incidental, descriptive epidemiology

Vi



I}

I A

o

oA 27

9

Fetre 1777d Maximilian Stolle] <]

2003).

1976, Misra, et al.

9JtH(Nevin, et al.

2 4EA

A9-7F 27 wzelgta 3 4 v (Henson, et al.

il

ol x4

T
-

Al 7]l

Y
e

Tl

=

3

1]

=R

B

2006).

et al.

2006).

2003, Randi, et al.

+ At (Misra, et al.

] O
]

L
=

-]

=

HlE=m 2012). ol¥ w7l A

2012,

U EFS THBae

& O
=

51),]



237

QY

<l

oy ¢

1

T

2007 11€5¢ 2011d 11€97HA] A=

ol ug, F3o} F9 Av)we] AL Ho| Wwlol

T

g

ol
=]

SR
2 A4 A

=

=

ol

ofp

o

)

(e}
1

A
e
=
o
ar

3
~F

u}

4

S
Tl

&
%
o] Azl

(e]

L=

o

o =
- 3

<
=

o] §-5t5 o]
ok Ao

=

=

}

.

o 714}

L=
[}

o] A7

=

797 ] FAkE

4]

[¢)

=

}

o QA (e,

=

} wd- A A< (Laparoscopic cholecystectomy)

4 (Postron emission tomography, PET)
o] =}

| =% <% (magnetic resonance cholangiopancreatograpy, MRCP),

=S

FEHEF=29 (contrast—enhanced computed tomography, CECT), A}7] &

w=3bel A A M Z & 2< (ultrasonography guided needle biopsy)



BMI

F (obesity) &

BMI (Body mass index) = 25 kg/m?, H]qk

KeN
T

(overweight)

1 THWorld

[e;
N

5

&

1
A

30 kg/m®> & World Health Organization (WHQO) #HFZ

>

Health Organ Tech Rep Ser. 1995).

Todani 5ol 9

T
-

o el

¥

Z

}3 2™ (Todani, et al. 1977, Alonso-Lej, et al. 1959) &

5

&

}91tH(Tashiro, et al. 2003).

AHE-E

X
o

7 (Suspicion-confirmed group) &

59l

—_

A
=

KW

F-ARAT (Incidental discovery group) o2 &3} T}

KeN
T

3] (Istitute of Review Board)9 <

i

AL

A A

2 91

!

=
T

q

A

)

B

)

A A

A, A, 22k

I E (%)= e

A
pudl

3

=
=

Hl =

b1 915tel

5]

A%

AsHH o

bol Aol ol Q= Asz 39

S

0.050]

92} 95% 41277

Kaplan—-Meier A3

o=


http://www.ncbi.nlm.nih.gov/pubmed/?term=WHO+Physical+status+the+use+and+interpretation+of+anthropometry.+Report+of+a+WHO+Expert+Committee.+World+Health+Organ+Tech+Rep+Ser.+1995
http://www.ncbi.nlm.nih.gov/pubmed/?term=WHO+Physical+status+the+use+and+interpretation+of+anthropometry.+Report+of+a+WHO+Expert+Committee.+World+Health+Organ+Tech+Rep+Ser.+1995

o2 Yehfdeh B Ao EAEA S SPSS 18.0 (SPSS, Chicago, Illinois,

USA)& o] 833t



. 2 3

1. AA #24e] A78H dgd 54

Z 7999 @Y #AY AmE IS 5 dden HA Ao 5L H1e
eblth (Table 1) o] w]&2 Al FxfolA 72% oln Fido] H]s
2.598) 7}k w@okrh. A @ate] @ A@HFAF (mean BMD) = 22.46 kg/m®
o|AaL Fyr H|TE=E BMIO| we} EFelE W AT 129 (15.2%), BIRF
39 (3.8%) o= YeEt. 938 AAE @A/ 119 (13.9%) 9god
AAe 65%20 5289 A= G WLl Aok AA o A 579
A E S AT Y Hat 4.353]9 EFAE S A A Qe Ao®E ZAME AT
By 214 ¥9 I9 (HBsAg) 7 A (HBsAb) Z#E 2l & & ddd )

519 = 49 (5.1%) o] o] FAdQ B oo 1 F &54 BH

O

e g gl CE 9 A Ayrh #lE 469 #AF Tl 19

(5.1%) o] C¥ 3t A FAQ vlZed Bax=z glHA.

o~
(@)
=2
o
o
N}
R
O
it
A
o,
Au
2,
2l
&
Ol
=
N,
1o
r
s
N
i;
r&
ofN
0
o?:
r
A
o
rlo

10.8 7€ (95% CI, 12.5 - 25.3) °]At}.



Table 1. Baseline demographic and clinical characteristics of total population who admitted

to Halla General Hospital in Jeju self-governing province, during 2010-2013.

Variables Total N=79 100%
Demographic features
Age Mean, SD 70.5 11.8
Sex Male 22 27.8%
Female 57 72.2%
F:M 2.590909
History alcohol ingestion No 59 74.7%
Yes 17 21.5%
History of smoking No 68 86.1%
Yes 8 10.1%
BMI, (Kg/m2) Mean, SD 224 3.6
BMI categories Underweight (BMI<18) 11 13.9%
Normal (BM1=18-24.99) 52 65.8%
Overweight (BM1=25-29.99) 12 15.2%
Obese (BMI>=30) 3 3.8%
Parity Mean, SD 3.2 3.0
Comorbid disease
Diabetes No 68 86.1%
Yes 11 13.9%
Hypertension No 55 69.6%
Yes 24 30.4%
CAOD No 77 97.5%
Yes 2 2.5%



Chronic Hepatitis B

Chronic hepatitis C

Biliary stone disease

Gallbladder polyps

Choledochal cyst

AUPBD

Clinical menifestions

Motive of diagnosis

Stages (TNM)

Differentiation

Cell type

No
Yes
Missing

No
Yes
Missing

No
Yes

No
Yes

No
Yes

No
Yes

Incidental gallbladder cancer
Non-incidental gallbladder cancer

Tis

|

I
A
1B
IVA
IVB

Gx, Undetermined

G1, Well differentiated

G2 Moderate differentiated
G3 Poorly differentiated
G4 Undifferentiated

Adenocarcinoma

47

28

45

33

58
20

66
13

78

78

33
46

15

11

32

16
16

43

59.5%
5.1%
35.4%

57.0%
1.3%
41.8%

73.4%
25.3%

83.5%
16.5%

98.7%
1.3%

98.7%
1.3%

41.8%
58.2%

7.6%
6.3%
19.0%
8.9%
13.9%
2.5%
40.5%

7.6%
20.3%
20.3%

8.9%

0.0%

54.4%



Clinical Outcomes

Surgery

Chemotherapy

Radiation therapy

Survival

Survival Time

Follow up duration

Laboratory findings at admission

CRP

WBC

ESR

Ferritin

CA19-9

Adenosquamous cell carcinoma
Papillary adenocarcinoma
Spindle cell tumor

Squamous cell carcinoma

No
Yes

No
Yes

No
Yes

No
Yes

Median, Min-Max

Median, Min-Max

Mean, SD

Mean, SD

Mean, SD

Mean, SD

Mean, SD

P P NN

40
36

42
30

58

38

41

10.8

6.5

8.8

10025.5

54.8

554.4

500.1

2.5%
2.5%
1.3%
1.3%

50.6%
45.6%

53.2%
38.0%

73.4%
10.1%

48.1%
51.9%

1.9-19.6

0.3-55.9

19.3

17319.3

35.3

5111

1401.8

SD, standard deviation; BMI, body mass index; CAOD, coronary artery occlusive disease; AUPBD, anomalous

union of pancreatobiliary ducts; Tis, tumor in situ; CRP, C-reactive protein; WBC, white blood cell; ESR,

erythrocyte sedimentate rate; CA, carbohydrate antigen.
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Table 2. Comparison of demographic, clinical, and laboratory menifestations with clinical

outcomes between two diagnostic groups among total population who admitted to Halla

General Hospital in Jeju self-governing province, during 2010-2013 (Female).

Incidental

Non-incidental

GBC GBC Total p Value
N=22 N=35 N=57
Age Mean 70.0 71.5 70.9 0.643
SD 12.3 12.6 12.4
No of Pregnancy Mean 4.3 2.6 3.2 0.049
sb 34 25 3.0
alcohol No N 19 30 49 0.358
consumption
P Row % 86.4% 93.8% 90.7%
Yes N 3 2 5
Row % 13.6% 6.3% 9.3%
smoking No N 22 32 54
Row % 100.0% 100.0% 100.0%
Yes N 0 0 0
Row % 0.0% 0.0% 0.0%
BMI(Kg/m2) Mean 22.7 21.8 22.1 0.368
SD 35 3.9 38
History of No N 20 32 52 0.946
diabetes
Row % 90.9% 91.4% 91.2%
Yes N 2 3 5
Row % 9.1% 8.6% 8.8%
Histroy of No N 17 24 41 0.447
hypertension
yP Row % 77.3% 68.6% 71.9%
Yes N 5 11 16
Row % 22.7% 31.4% 28.1%
History of No N 22 35 57
coronary artery 0
disease Row % 100.0% 100.0% 100.0%
Yes N 0 0 0
Row % 0.0% 0.0% 0.0%
Biliary stone No N 12 29 41 0.011
Row % 54.5% 85.3% 73.2%
Yes N 10 5 15

10



GB polyp

GB
adenomyomatosi
s

Chronic hepatitis

B

Chronic hepatitis

C

Helicobacter
pylori infection

Choledochal
cyst

AUPBD

Stage | Il vs Il

\%

Operation

ChemoTx

None

Yes

No

Yes

No

Yes

No

Yes

No

Yes

Unchecked

No

Yes

No

Yes

Stage 0, | and

1

Stage 11l and,
v

No

Yes

No

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

45.5%
13
59.1%

40.9%
21
95.5%

4.5%
14
87.5%

12.5%
13
92.9%

7.1%

16.7%

11.1%
13
72.2%
21
95.5%

4.5%
21
95.5%

4.5%
20
90.9%

9.1%

4.5%
21
95.5%

14

14.7%
35
100.0%
0
0.0%
35
100.0%
0
0.0%
17
89.5%
2
10.5%
17
100.0%
0
0.0%
2
6.3%
0
0.0%
30
93.8%
35
100%
0
0%
35
100%
0
0%
2
5.7%
33

94.3%
27

77.1%
8
22.9%

19

26.8%
48
84.2%

15.8%
56
98.2%

1.8%
31
88.6%

11.4%
30
96.8%

3.2%

10.0%

4.0%
43
86.0%
56
98.2%

1.8%
56
98.2%

1.8%
22
38.6%
35

61.4%
28

49.1%
29
50.9%

33

<0.001

0.203

0.855

0.263

0.066

0.203

0.203

<0.001

<0.001

0.191

11



Row %

Yes N
Row %

RTx No N
Row %

Yes N
Row %

Survival No N
Row %

Yes N
Row %

Survival Time Median
(months) Min-Max

73.7%
5
26.3%
15
88.2%
2
11.8%
17
77.3%
5
22.7%
12.0
0.8-55.9

61.3%
12
38.7%
24
82.8%
5
17.2%
11
31.4%
24
68.6%
4.1

0.4-25.6

66.0%
17
34.0%
39
84.8%
7
15.2%
28
49.1%
29
50.9%
5.6

0.4-55.6

0.981

0.001

0.013

RR, Relative risks; SD, Standard deviation; BMI, body mass index; CAOD, coronary artery occlusive disease;

AUPBD, anomalous union of pancreatobiliary.

12



Table 3. Comparison of demographic, clinical, and laboratory menifestations with clinical

outcomes between two diagnostic groups among total population who admitted to Halla

General Hospital in Jeju self-governing province, during 2010-2013 (Male).

Incidental _ Non-
GBC incidental Total p Value
GBC
N=9 N=13 N=22
Age Mean 70.8 68.2 69.2 0.564
SD 9.9 10.5 10.1
BMI(Kg/m2) Mean 24.4 22.2 23.1 0.082
SD 2.4 3.0 2.9
alcohol No N 3 7 10 0.342
consumption
P Row % 33.3% 53.8% 45.5%
Yes N 6 6 12
Row % 66.7% 46.2% 54.5%
smoking No N 5 9 14 0.512
Row % 55.6% 69.2% 63.6%
Yes N 4 4 8
Row % 44.4% 30.8% 36.4%
History of diabetes ~ No N 8 8 16 0.157
Row % 88.9% 61.5% 72.7%
Yes N 1 5 6
Row % 11.1% 38.5% 27.3%
Histroy of No N 4 10 14 0.119
hypertension
yp Row % 44.4% 76.9% 63.6%
Yes N 5 3 8
Row % 55.6% 23.1% 36.4%
History of coronary No N 8 12 20 0.784
artery disease
y Row % 88.9% 92.3% 90.9%
Yes N 1 1 2
Row % 11.1% 7.7% 9.1%
Biliary stone No N 5 12 17 0.043
Row % 55.6% 92.3% 77.3%
Yes N 4 1 5
Row % 44.4% 7.7% 22.7%
GB polyp None N 5 13 18 0.009
Row % 55.6% 100.0% 81.8%

13



GB
adenomyomatosis

Chronic hepatitis B

Chronic hepatitis C

Helicobacter pylori

infection

Choledochal cyst

AUPBD

Stage I T vs 1TV

Operation

ChemoTx

Yes

No

Yes

Yes

Unchecked

No

Yes

No

Yes

Stage 0, I and Il

Stage 111, IV

No

Yes

No

Yes

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

Row %

4
44.4%
9
100.0%
0
0.0%
9
100.0%
0
0.0%
8
100.0%
0
0.0%
0
0.0%
1
11.1%
8
88.9%
9
100.0%
0
0.0%
9
100.0%
0
0.0%
4
44.4%
5

55.6%
0

0.0%
9
100.0%

5
55.6%

44.4%

0
0.0%
13
100.0%
0
0.0%
7
100.0%
0
0.0%
7
100.0%
0
0.0%
0
0.0%
0
0.0%
12
100.0%
13
100.0%
0
0.0%
13
100.0%
0
0.0%
1
7.7%
12

92.3%
10

76.9%
3
23.1%

4
30.8%

69.2%

4
18.2%
22
100.0%
0
0.0%
16
100.0%
0
0.0%
15
100.0%
0
0.0%

0 0.237
0.0%
1
4.8%
20
95.2%
22
100.0%
0
0.0%
22
100.0%
0
0.0%
5 0.043
22.7%
17
77.3%

11 0.002
50.0%

11
50.0%

9 0.245
40.9%

13
59.1%

14



RTx

Survival

Survival Time
(months)

No

Yes

Yes

Yes

Median
Min-Max

Row %

Row %

Row %

Row %

7
87.5%
1
12.5%
7
77.8%
2
22.2%
114
4.0-18.8

12
100.0%
0
0.0%
3
23.1%
10
76.9%
44
2.7-20.1

19 0.209
95.0%
1
5.0%
10 0.011
45.5%
12
54.5%
6.6 0.130
1.7-20.1

RR, Relative risks; SD, Standard deviation; BMI, body mass index; CAOD, coronary artery occlusive disease;

AUPBD, anomalous union of pancreatobiliary.

15
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Figure 1. Comparison of stages between two IGBC and NIGBC among total gallbladder

cases.

TNM Stages of Incidental GBC vs. Nonincidental GBC

100.0%

M stage 0, and I
I Stage Il and IV

%

Incidental GBC Hon-incidental GBC

ICGB, Incidental gallbladder cancer, NICG, Non-incidental gallbladder cancer.
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Figure 2. Comparison of cumulative survival rates between two diagnostic groups among
total gallbladder cancer patients who admitted in Cheju Halla General Hospital 2007-2011.
(Two survival curves were calculated by Kaplan-Meier survival analysis and stastical

difference of survival rates between two groups was assessed by Log rank test.)
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Table 4. Multivariate analysis of clinical risk factors related survival rates by Cox

proportional regression models in gallbladder cancers.

] 95% Cl
Variables p Exp(B)

Lower Upper
Age 0.604 1.007 0.980 1.036
Sex (Male vs. Female) 0.831 1.078 0.540 2.154
Diagnostic Prediction (IGBC vs NIGBC) 0.016 0.260 0.087 0.777
Early Stage (< Il vs. = 11I) 0.042 0.288 0.087 0.955

Cl, Confidence interval; ICGB, Incidental gallbladder cancer, NICG, Non-incidental gallbladder cancer.
l.
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Table 5. Preoperative Diagnoses of Incidental Gallabladder Cancer Patients
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