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Abstract
Background :Pancreatic cancer is a fatal disease, andthe current risk factor survey is not suitable for sporadic pancreatic cancerthat lacks obvious
family history orgenetic analysis data.The aim of the present study was to evaluate the roles of cholelithiasis and cholelithiasis treatmentson
pancreatic cancer risk.

Methods: Symptomatic adult patients with an index admission ofcholelithiasis diagnosis were selectedfrom one million random samples of
National Health Insurance Research Database (NHIRD)obtained between January 2005 andDecember 2009. Exclusion criteria included pancreatic
cancer, benign neoplasm or anomalies of the pancreas, orendoscopic sphincterotomy/endoscopic papillary balloon dilatation (ES/EPBD),
cholecystectomy (CCY) before 2004. The control group was matched in a 1:1 ratio for sex, age,chronic pancreatitis and pancreatic cystic disease.
The study group was divided into ES/EPBD, CCY, ES/EPBD&CCY, and no-intervention groupsfor subsequent pancreatic cancer evaluation.

Results: Both the cholelithiasis group and the matched control group included 8,265 adult cases. The cholelithiasis group contained 86 (1.04%)
cases of diagnosed pancreatic cancer and the control group contained8 (0.10%) cases (p<0.001). Exclusion of pancreatic cancer cases diagnosed
in the �rst 6 months still resulted in asigni�cantly higher pancreatic cancer rate in the cholelithiasis group (0.22%) thanin the control group (0.05%)
(p=0.003). The subsequent pancreatic cancer rates weresimilar,at0.17%, 0.11%, 0.26%, and 0.29%, in the ES/EPBD, CCY, ES/EPBD&CCY, and no-
intervention groups, respectively.

Conclusion:Symptomatic cholelithiasis is a risk factor for pancreatic cancer, and the risk is similar regardless of the intervention of cholelithiasis.

Trial registration: This study was resisted on 23th August 2019 with registration number CS18136. The study design of this study is a retrospective
database study. 

Background:
Pancreatic cancer is a fatal disease, and surgical resection is possible only in a small portion of patients1. Even in the patients who can undergo
pancreaticoduodenectomy, the �ve-year survival rate is less than 30 percent for patients with T1 tumors and only 10 percent for those with other
resectable pancreatic cancers2. Today, R0 resection remains the only curative treatment and survival guarantee for pancreatic cancer2, but most
symptomatic patients with pancreatic cancer have advanced, incurable disease at diagnosis. Therefore, R0 resection is a mission impossible, given
the lack of an e�cient screening policy.

The current screening policy focuses on familial pancreatic cancer, the presence of Peutz-Jeghers syndrome3, and individuals with a pancreatic
cancer family history4. Pancreatic cancer is a genetic disease caused by inherited and acquired mutations in certain cancer-associated genes5 that
lead normal pancreatic cells to form precursor lesions or invasive carcinomas. This recognition has led to a new classi�cation system of pancreatic
neoplasms6–8; however, the majority of newly diagnosed pancreatic cancer patients still cannot bene�t from the current screening method.

Many risk factors have already been recognized in the existing literature, including hereditary risk factors9, germline mutations10, non-O blood
type11, diabetes mellitus (DM)12–14, cigarette smoking15–18, obesity19, 20, physical inactivity21, 22, chronic hepatitis B (CHB)23, 24, chronic hepatitis C
(CHC)23, 25, and Helicobacter pylori (HP) infection26–28, but the best-known and strongest risks are chronic pancreatitis (CP)29, 30 and pancreatic
cystic disease (PCD)31, 32. A screening policy is hard to plan, except for CP and PCD patients, and gene analysis is too expensive for use as a
screening method.

In our previous study, we found that patients with cholelithiasis have a higher cholangiocarcinoma risk when compared with the normal population,
and this is especially true in patients who undergo endoscopic sphincterotomy (ES) or endoscopic papillary balloon dilatation (EPBD)33. The
recognition that pancreatic juice and bile re�ux in patients with pancreaticobiliary maljunction can lead to biliary malignancy34, 35 led us to
postulate a role for cholelithiasis, an increasing and high-prevalence disease worldwide, in pancreatic cancer. We conducted this retrospective
database study to con�rm whether symptomatic cholelithiasis or invasive interventions for cholelithiasis are risk factors for pancreatic cancer.

Methods
This study was a population-based retrospective cohort study based on Taiwan’s NHIRD and the study methods have been described in detail in our
previous studies33, 36. This study was approved by the local Institutional Review Board (IRB) and the IRB waived the need for informed consent in
this study. All authors have declared no con�icts of interest in this study.

Study design
Symptomatic patients more than 18 years old with an index admission with a diagnosis of cholelithiasis were selected from one million random
samples of NHIRD data between January 2005 to December 2009 using Codes of International Statistical Classi�cation of Diseases and Related
Health Problems-9th Edition (ICD-9). We excluded patients who had undergone ES/EPBD, CCY, and lithotripsy in 2004. Patients with a diagnosis in
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2004 of pancreatic cancer, benign neoplasm of pancreas, or anomalies of pancreas were also excluded. A control group was selected by matching
in a 1:1 ratio by sex, age, and the strong pancreatic cancer risk factors of CP and PCD. The control group cases were de�ned as individuals who had
neither been diagnosed with cholelithiasis nor undergone a related medical procedure before January 2005. The variables of follow-up time and
known risk factors (such as CHB, CHC, HP infection, DM, ESRD, CP, and PCD) were compared between the two groups. We calculated the number of
pancreatic cancer cases and rates of pancreatic cancer after index admission and 6 months after ES/EPBD, CCY, and ES/EPBD & CCY intervention
following index admission. We regarded pancreatic cancer that arose after the �rst 6 months as subsequent pancreatic cancer, which is
recommended for the evaluation of procedure-related pancreatic cancer. However, the patients with pancreatic cancer diagnosed within 6 months
after index admission for cholelithiasis were more likely to have been misdiagnosed or to have a concurrent malignancy rather than a subsequent
pancreatic cancer. Detailed information about the study design is shown in Fig. 1. The ICD-9 codes for the diseases listed above and their procedure
codes are provided in the supplementary table.

We divided the study group further into cases who had undergone ES/EPBD, CCY, or ES/EPBD & CCY and cases who had not undergone any
invasive intervention (the no-intervention group). The age, gender, previous known risk factors for pancreatic cancer, pancreatic cancer rate, and
subsequent pancreatic cancer rate for these four subgroups are compared in Table 2. The incidence of subsequent pancreatic cancer in these
subgroups was also compared with that in the control group, and the cumulative risk of subsequent pancreatic cancer was calculated for each
subgroup and the control group.
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Table 2
Comparison of patients with symptomatic cholelithiasis who underwent ES/EPBD, CCY, ES/EPBD & CCY, or no intervention

  ES/EPBD

N = 572

CCY

N = 3518

ES/EPBD &
CCY

N = 388

No
intervention

N = 3787

P
value

  N SD; % N SD; % N SD; % N SD; %  

Age, mean (SD) 67.00 15.55 56.00 16.14 60.00 15.95 65.00 16.69 < 
0.001

Age, years                  

18–49 89 15.56 1243 35.33 102 26.29 684 18.06  

50–69 191 33.39 1411 40.11 150 38.66 1286 33.96  

> 70 292 51.05 864 24.56 136 35.05 1817 47.98  

Gender                 < 
0.001

Male 314 54.90 1663 47.27 202 52.06 2057 54.32  

Female 258 45.10 1855 52.73 186 47.94 1730 45.68  

Follow up time (month), mean (SD) 42.42 22.12 48.87 19.55 51.70 13.32 38.25 1.01 < 
0.001

Risk factors of pancreatic cancer                  

CHB 58 10.14 305 8.67 28 7.22 382 10.09 0.077

CHC 32 5.59 186 5.29 16 4.12 384 10.14 < 
0.001

HP 8 1.40 47 1.34 9 2.32 67 1.77 0.297

DM 198 34.62 951 27.03 112 28.87 1430 37.76 < 
0.001

ESRD 19 3.32 71 2.02 2 0.52 159 4.20 < 
0.001

CP 16 2.80 36 1.02 12 3.09 77 2.03 < 
0.001

PCD 4 0.70 6 0.17 3 0.77 19 0.50 0.037

Pancreatic cancer                  

Number 13 2.27 11 0.31 5 1.29 57 1.51 < 
0.001

Number after �rst 6 months 1 0.17 4 0.11 1 0.26 11 0.29 0.415

Odds ratio 1.54   1   2.27   2.55    

Time to diagnosis of cancer (excluding case in �rst 6
months), month

8.09 -- 59.41 15.56 40.5 -- 29.70 21.98 0.091

Data processing and statistical analysis
The NHIRD database, which includes one million nationwide representatives of the Taiwan population between 2004 and 2011, was managed by
employing Microsoft SQL Server 2008 R2 (Microsoft Corporation, Redmond, WA, USA) and using the SQL programming language for data queries
and data processing. Data obtained from the study were compared with the chi-square (χ2) test for categorical variables, the t-test, or one-way
ANOVA (Analysis of Variance) for continuous variables, and the log rank (Mantel-Cox) test for survival curves. A two-tailed P-value of 0.05 was
considered statistically signi�cant.

Statistical analysis was done using OpenEpi: open source epidemiologic statistics for public health, version 3.0137. Kaplan-Meier survival analyses
were conducted using SPSS version 19. Person-time analyses were done using OpenEpi version 3.01.

Results:
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In total, 8,440 adult symptomatic cholelithiasis admission cases were selected from one million random samples of NHIRD data between January
2005 and December 2009. Cases (n = 101) that had undergone ES/EPBD, CCY, or lithotripsy in 2004 or before the diagnosis of cholelithiasis (n = 
101) and cases (n = 74) diagnosed with pancreatic cancer, benign neoplasm of pancreas, or anomalies of the pancreas before index admission
were excluded. We selected 8,265 cholelithiasis patients who had none of these exclusion criteria from January 2005 to December 2009 as the
study group. The control group was drawn at a 1:1 ratio from cases without cholelithiasis but matching the study group in age, gender, and CP and
PCD risk. The 8,265 patients in the cholelithiasis group had a mean age of 61 ± 16.98 years, and those in the control group had a mean age of 61 ± 
17.29 years. Males accounted for 51.25% of the subjects in both the cholelithiasis and control groups.

Our use of age, gender, and CP and PCD risk to establish the control group without cholelithiasis minimized the risk factors of pancreatic cancer,
which could confound the results. The age distribution was also similar in both groups. The cholelithiasis group had signi�cantly higher pancreatic
cancer risk factors, such as CHB (9.35% vs. 2.47%), CHC (7.48% vs. 2.06%), HP infection (1.58% vs. 0.59%), DM (32.56% vs. 17.29%), and end stage
renal disease (ESRD; 3.04% vs. 1.06%). Some of these risk factors are also risk factors for cholelithiasis38.

The cholelithiasis group contained 86 (1.04%) cases diagnosed as pancreatic cancer, while the control group had 8 (0.10%) (p < 0.001). Exclusion
of pancreatic cancer cases occurring in the �rst 6 months after index admission still revealed a signi�cantly higher subsequent pancreatic cancer
rate in the cholelithiasis group (0.22%) than in the control group (0.05%) (p = 0.003). These comparisons are shown in Table 1. The cumulative risks
of cholelithiasis group and control group for pancreatic cancer (Panel A) and subsequent pancreatic cancer (Panel B) are demonstrated in Fig. 2.
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Table 1
Demographic data of the study and control group

  Cholelithiasis group

N = 8265

Control group

N = 8265

p value

N SD; % N SD; %  

Age, mean (SD)

Age, years

61.00 16.98 61.00 17.29 1.000

0.364

18–49 2118 25.63 2197 26.58  

50–69 3038 36.76 3013 36.45  

> 70 3109 37.62 3055 36.96  

Gender         1.000

Male 4236 51.25 4236 51.25  

Female 4029 48.75 4029 48.75  

Follow up time (months), mean (SD) 43.69 22.75 51.30 18.63 < 0.001

Risk factors for pancreatic cancer          

CHB 773 9.35 204 2.47 < 0.001

CHC 618 7.48 170 2.06 < 0.001

HP 131 1.58 49 0.59 < 0.001

DM 2691 32.56 1429 17.29 < 0.001

ESRD 251 3.04 88 1.06 < 0.001

CP 141 1.71 141 1.71 1.000

PCD 32 0.39 32 0.39 1.000

Pancreatic cancer          

Number (rate) 86 1.04 8 0.10 < 0.001

Follow up time (months), mean (SD) 17.11 23.35 19.93 19.15 < 0.001

Pancreatic cancer after �rst 6 months          

Number (rate) 18 0.22 4 0.05 0.003

Follow up time (months), mean (SD) 34.63 23.77 35.93 12.94 < 0.001

SD = standard deviation, MBS = minimum basic salary, CHB = chronic hepatitis B, CHC = chronic hepatitis C, HP = Helicobacter infection, DM = 
diabetes mellitus, ESRD = end-stage renal disease, CP = chronic pancreatitis, PCD = pancreatic cystic disease

Cholelithiasis cases that underwent ES/EPBD, CCY, ES/EPBD & CCY, or no
intervention
Of the 8,265 patients with index cholelithiasis, 572 underwent ES/EPBD, 3,518 underwent CCY, 388 underwent ES/EPBD & CCY, and 3,787 received
supportive care without further intervention. The average age was 67.00 ± 15.55 years in the ES/EPBD group, 56.00 ± 16.14 years in the CCY group,
60.00 ± 15.95 years in the ES/EPBD & CCY group, and 65.00 ± 16.69 years in the no-intervention group. Patients were statistically younger in the
CCY and ES/EPBD & CCY groups, and these groups had a higher proportion of patients aged 18–49 years. The follow-up time was the shortest for
the no-intervention group because of the clinical comorbidity condition in this group. The CCY group had the highest proportion of females, at
52.73% vs. 47.27%, and we believe the higher prevalence of gallbladder stones in females can explain this result.

Evaluation of the subsequent pancreatic cancer risk revealed one subsequent pancreatic cancer in the ES/EPBD group, four in the CCY group, one
in the ES/EPBD & CCY group, and 11 in the no-intervention group. Although the pancreatic cancer risk differed signi�cantly among these groups,
the subsequent pancreatic cancer rates were similar, at 0.17%, 0.11%, 0.26%, and 0.29% in the ES/EPBD, CCY, ES/EPBD & CCY, and no-intervention
groups, respectively. The cumulative subsequent pancreatic cancer risks, shown in Fig. 3, are similar in all four groups (p = 0.492).
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Evaluation of the previous pancreatic cancer risk factors indicated that CHB and HP infection were not statistically different in these groups. The
no-intervention group had a higher proportion of patients having CHC, DM, and ESRD, whereas patients with CP and PCD were more frequent in the
ES/EPBD (2.80% and 0.70%, respectively) or ES/EPBD & CCY (3.09% and 0.77%, respectively) groups. Detailed information is shown in Table 2.

The incidence of subsequent pancreatic cancer
This was a retrospective study; therefore, the subsequent pancreatic risks may be confounded by different follow-up times. The incidences of
pancreatic cancer after the �rst 6 months (henceforth, subsequent pancreatic cancer) between patients who underwent ES/EPBD, CCY, ES/EPBD &
CCY, no intervention for cholelithiasis, and the control group were compared using the incidence rate per 1000 person-years. The ES/EPBD group
showed an incidence of subsequent pancreatic cancer of 0.495 (0.025–2.439) per 1000 person–years, which is 4-fold greater than the incidence in
the control group, although this difference did not meet statistical signi�cance. The incidence of subsequent pancreatic cancer was 0.070 (0.003–
0.344) per 1000 person-years in the CCY group (p = 0.223), 0.598 (0.030–2.950) in the ES/EPBD & CCY group (p = 0.225), and 0.911 (0.479–1.584)
in the no-intervention group (p < 0.001). The incidence of subsequent pancreatic cancer in the no-intervention group was 9-fold higher than in the
control group, and this was the only subgroup that had a subsequent pancreatic cancer incidence, at 0.911 (0.479–1.584) per 1000 person-years,
that differed signi�cantly from the incidence in the normal population, at 0.113 (0.036–0.273) per 1000 person-years (p < 0.001). The incidence of
subsequent pancreatic cancer was even higher for females in the no-intervention group, at 1.216 (0.532–2.404) per 1000 person-years. All these
data are shown in Table 3.
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Table 3
Incidence of pancreatic cancer amount patient with cholelithiasis underwent ES/EPBD, cholecystectomy, ES/EPBD & cholecystectomy or no

intervention compared with normal population (excluding pancreatic cancer in the initial 6 months)
Variables Person-

years at
risk in
study
cohort

Person-
years at
risk in
control
cohort

No. of
observed
cases of
pancreatic
cancer in
study
cohort

No. of
observed
cases of
pancreatic
cancer in
control
cohort

Incidence
proportion
of
pancreatic
cancer in
study
cohort

Incidence
proportion
of
pancreatic
cancer in
control
cohort

Incidence
rate/1,000
person-
years (95%
CI) in study
cohort

Incidence
rate/1,000
person-
years (95%
CI) in
control
cohort

P
value

ES/EPBD                  

Total 2022.069 35330.286 1 4 0.175 0.048 0.495
(0.025-
2.439)

0.113(0.036-
0.273)

0.506

Gender                  

 Male 1095.811 17987.821 0 3 0 0.071 0.000(0.000-
0.000)

0.167(0.042-
0.454)

>0.999

 Female 926.258 17342.465 1 1 0.388 0.025 1.080
(0.054-
5.325)

0.058(0.003-
0.284)

0.101

Cholecystectomy                  

Total 14325.789 35330.286 4 4 0.114 0.048 0.070(0.003-
0.344)

0.113(0.036-
0.273)

0.223

Gender                  

 Male 6609.131 17987.821 2 3 0.120 0.071 0.303(0.051-
1.000)

0.167(0.042-
0.454)

0.531

 Female 7716.658 17342.465 2 1 0.108 0.025 0.259(0.043-
0.856)

0.058(0.003-
0.284)

0.255

ES/EPBD &
Cholecystectomy

                 

Total 1671.559 35330.286 1 4 0.258 0.048 0.598(0.030-
2.950)

0.113(0.036-
0.273)

0.225

Gender                  

 Male 842.399 17987.821 0 3 0 0.071 0.000(0.000-
0.000)

0.167(0.042-
0.454)

0.872

 Female 829.160 17342.465 1 1 0.538 0.025 1.206(0.060-
5.948)

0.058(0.003-
0.284)

0.091

No intervention                  

Total 12069.737 35330.286 11 4 0.290 0.048 0.911
(0.479-
1.584)

0.113(0.036-
0.273)

<0.001

Gender                  

 Male 6310.964 17987.821 4 3 0.194 0.071 0.634(0.201-
1.529)

0.167(0.042-
0.454)

0.095

 Female 5758.773 17342.465 7 1 0.405 0.025 1.216(0.532-
2.404)

0.058(0.003-
0.284)

<0.001

Discussion:
The current surveillance and screening suggestions for pancreatic cancer are di�cult to carry out in clinical practice. For this reason, we have
attempted to identify a high risk group without resorting to complicated and costly genetic analysis. We noted that many well-known risk factors for
cholangiocarcinoma, such as CHB, CHC39, 40,DM41, 42, and HP infection43, 44, are coincidentally also risk factors for pancreatic cancer. We also
recognized that cholelithiasis is an important risk factor for bile duct cancer45, 46; therefore, we explored the possible relationship between
cholelithiasis and pancreatic cancer and the in�uences of invasive bile duct procedures on the subsequent pancreatic cancer rate. As reported here,
we found that the pancreatic cancer rate is signi�cantly higher in the cholelithiasis group than in the control group after adjustment for CP and PCD
(1.04% vs. 0.10%, p < 0.001).
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Conclusions :
Symptomatic cholelithiasis patients have increased pancreatic cancer risk than control group, but the subsequent pancreatic cancer risk is similar
regardless of intervention (ES/EPBD, CCY, ES/EPBD & CCY, or no invasive intervention) in patients with cholelithiasis.

Abbreviations
Endoscopic sphincterotomy
ES
Endoscopic papillary balloon dilatation
EPBD

Because the previous known risk factors of pancreatic cancer, such as CHB, CHC, DM, HP, are higher in cholelithiasis group, the increased
pancreatic cancer risk may be confound by these factors. We performed multivariate analysis between these risk factors to isolate the most
important risk factors for pancreatic cancer and it revealed old age, symptomatic cholelithiasis (Odds ratio 9.971 [4.793–20.744], p < 0.001) and
DM to be signi�cant risk factors of pancreatic cancer after CP and PCD been excluded by our study design. Symptomatic cholelithiasis is the most
important risk factors of pancreatic cancer in both cholelithiasis and control group, the details were shown in Table 4.

Table 4
Multivariate analysis of risk factors for pancreatic cancer

  Pancreatic cancer

N= 94

No pancreatic cancer

N= 16,436

OR (95% CI) p value

N SD; % N SD; %    

Age, mean (SD) 70.09 15.02 61.48 17.14 1.033(1.019-1.048) <0.001

Gender            

Male 44 46.81% 8,428 51.28% 0.832(0.553-1.253) 0.380

Cholelithiasis 86 91.49% 8,179 49.76% 9.971(4.793-20.744) <0.001

CHB 10 10.64% 967 5.88% 1.724 (0.876-3.394) 0.115

CHC 4 4.26% 784 4.77% 0.525 (0.190-1.450) 0.214

HP 3 3.19% 177 1.08% 2.465 (0.765-7.939) 0.131

DM 42 44.68% 4,078 24.81% 1.532 (1.010-2.325) 0.045

ESRD 1 1.06% 337 2.05% 0.291 (0.040-2.109) 0.222

SD= standard deviation, MBS= minimum basic salary, CHB= chronic hepatitis B, CHC= chronic hepatitis C, HP= Helicobacter infection, DM=
diabetes mellitus, ESRD= end-stage renal disease

In the second part of this study, we de�ned pancreatic cancer newly diagnosed at least 6 months after index admission as subsequent pancreatic
cancer as a way to exclude the possibility of misdiagnosis or concurrent pancreatic cancer during cholelithiasis treatment. We evaluated the effect
of invasive bile duct interventions, like ES/EPBD, CCY, and ES/EPBD & CCY, on the subsequent pancreatic cancer risk. Comparisons between
patients with cholelithiasis and the control group revealed a signi�cantly higher subsequent pancreatic cancer risk in the patients with cholelithiasis
(0.22% vs. 0.05%, p = 0.003). Comparisons of the four subgroups in the cholelithiasis group revealed that the subsequent pancreatic cancer risk
was only slightly higher in the no-intervention group, but the difference was not statistically signi�cant. The different invasive procedures for
cholelithiasis treatment therefore do not appear to affect the subsequent pancreatic cancer risk, according to our analysis.

Our study had several limitations. One was that this was a retrospective national cohort database study, so no laboratory data results or clinical
images are presented. We can only rely on the diagnosis made by clinical physicians and cannot re-evaluate these patients to get better diagnoses.
This is partly why we excluded pancreatic cancer diagnosed in the �rst 6 months after index admission in our analysis of the procedure-related
pancreatic cancer rates. However, the innate character of a national cohort database means that this selection also avoids patient loss at follow-up
and missed diagnoses of pancreatic cancer, even in patients who underwent treatment at different hospitals. Another limitation is that the total
pancreatic cancer occurrence was 86 patients in the cholelithiasis group and 8 patients in control group, but the subsequent pancreatic cancer
occurrence was only one patient in the ES/EPBD and ES/EPBD & CCY groups, which makes any statistical signi�cance di�cult to detect. Further
larger scaled retrospective or prospective studies are needed to evaluate the procedure-related subsequent pancreatic cancer risks. A third limitation
is that the cholelithiasis group had higher proportions of some pancreatic cancer risk factors, such as CHB, CHC, HP, and DM. Although CHC and
ESRD47 can be explained by common risk factors of cholelithiasis itself, CHB, HP, and DM may slightly affect the pancreatic cancer risk between
the cholelithiasis and control groups. For this reason, we have done the multivariate analysis in these risk factors of pancreatic cancer.
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National Health Insurance Research Database
NHIRD
Cholecystectomy
CCY
Diabetes mellitus
DM
Chronic hepatitis B
CHB
Chronic hepatitis C
CHC
Helicobacter pylori
HP
Chronic pancreatitis
CP
Pancreatic cystic disease
PCD
Institutional Review Board
IRB
Codes of International Statistical Classi�cation of Diseases and Related Health Problems-9th Edition
ICD-9
End stage renal disease
ESRD
Standard deviation
SD
Minimum basic salary
MBS
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Figures

Figure 1

Flow chart for case selection from a database of one million nationwide representatives in Taiwan NHIRD = National Health Insurance Research
Database, ES= endoscopic sphincterotomy, EPBD= endoscopic papillary balloon dilatation
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Figure 2

Pancreatic cancer risk (Panel A) and subsequent pancreatic cancer risk (Panel B) in the cholelithiasis group and control group
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Figure 3

Cumulative risk for subsequent pancreatic cancer in the ES/EPBD, CCY, ES/EPBD & CCY, and no-intervention group
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