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Purpose: The purpose of this study was to analyze the prevalence of and risk factors for 
incidental pancreatic cystic lesions (PCLs) in the Chinese general population. Furthermore, 
the association between baseline imaging findings and PCL progression was also 
investigated.
Patients and Methods: A total of 9826 individuals who underwent computed tomography 
(CT) examinations for lung cancer screening between January 1, 2018 and January 1, 2019 
were included in this study. The participants’ CT imaging findings and biochemical biomar-
ker levels were reviewed and analyzed. PCLs detected during the screening were followed up 
for 12 months. Associations between imaging findings and clinical factors with PCL 
progression were explored.
Results: PCLs were observed in 172 of the 9826 participants. The crude prevalence of PCLs 
in total population was 1.75%. In subjects aged >60 years, the prevalence of PCLs was 3.2% 
(102/3151). The occurrence of PCLs was significantly increased with an increase of age in 
both men and women (p < 0.001). High-risk PCLsL commonly located in pancreatic head 
showed extrapancreatic growth, and had high urea levels (p = 0.005, p = 0.015, p = 0.002, 
respectively) compared with low-risk PCLs. Location in the pancreatic head (odds ratio (OR) 
= 6.286, 95% confidence interval (CI): 1.842–21.452) and extrapancreatic growth (OR = 
4.049, 95% CI: 1.235–13.333) were risk factors for PCL progression.
Conclusion: PCLs are not uncommon in the Chinese general population. Location in the 
pancreatic head and extrapancreatic growth are the independent predictors of high-risk of 
PCLs and PCL progression.
Keywords: pancreatic cystic lesion, computed tomography, prevalence, progression, 
Chinese population

Introduction
Pancreatic cystic lesions (PCLs) comprise several different entities and each of 
them exhibits peculiar biological behaviors ranging from benign to premalignant or 
frankly malignant neoplasms.1 Most encountered cysts are neoplastic lesions.2 and 
the mucinous form of PCLs has malignant potential.3 Intraductal papillary muci-
nous neoplasm (IPMN) is the most common PCLs.4 The prevalence of malignant 
IPMNs (high-grade dysplasia and invasive carcinoma) was 11–30% in side-branch 
IPMNs and 62% in main duct involving IPMNs.4 PCLs were also considered one of 
the precursors for pancreatic cancer. The risk of pancreatic malignancies is higher 
in patients with PCLs than in those without them.2 Early detection of those 
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precursors would be valuable because the low 5-year sur-
vival rate of pancreatic cancer.

Interestingly, the detection rate of PCLs is increasing 
due to the wide use of ultrasonography, computed tomo-
graphy (CT), and magnetic resonance imaging (MRI) in 
physical or medical examinations.1,3 The reported preva-
lence of PCLs ranged from 1.5% to 44.7% across different 
population and using different imaging modalities.5–8 

However, most of the studies on PCLs were performed 
on inpatients and outpatients. The prevalence of PCLs in 
the general population, particularly in China, has not been 
clarified. In 2013, the International Cancer of the Pancreas 
Screening (ICAPS) consortium recommended performing 
pancreatic cancer screening in high-risk populations.9 

Recently, US Preventive Services Task Force (USPSTF) 
reported a recommendation “Screening for Pancreatic 
Cancer US Preventive Services Task Force Reaffirmation 
Recommendation Statement” in JAMA.10 They recom-
mend against the screening for pancreatic cancer in 
asymptomatic adults after reviewing the benefits and 
harms of the screening. Therefore, an alternative approach 
for PCL detection must be identified.

CT screening for lung cancer is available in several 
parts of the world which may present an opportunity to use 
CT data to identify or monitor progression of PCLs with 
no additional radiation exposure or cost. Age and cigarette 
smoking exposure are the two critical risk factors for lung 
cancer screening. Expanding screening eligibility criteria 
may be applicable in China because of air pollution and 
huge number of non-smoking female population.11 CT is 
also recommended in patients with PCLs by European 
expert pancreatologists.12 In the present study, we showed 
the prevalence of PCLs in subjects who underwent CT 
screening for lung cancer. The progression of PCLs is 
associated with risk of malignancy and health manage-
ment. Furthermore, we preliminarily explored the predic-
tive factors for lesion progression during a 12-month 
follow-up.

Materials and Methods
Patients and Data Collection
This study was approved by the Ethics Committee of 
Jiangsu Province Hospital of Chinese Medicine. The 
informed consent was waived by the Ethics Committee 
because this was a retrospective study. A total of 10,130 
individuals who underwent chest CT for lung cancer 
screening between January 1, 2018 and January 1, 2019 

were found in our institution. Those subjects were 
excluded: (1) imaging data or clinical data were incom-
plete, (2) the pancreas and duodenum area were not 
scanned, (3) who had a known or suspected history of 
pancreatic solid tumor, (4) who had history of surgical 
treatment for pancreatic diseases, (5) image quality was 
poor that did not meet the requirements for clinical 
diagnosis.

In order to reduce the interference of pancreatitis- 
related pseudocysts, subjects with any conditions as fol-
lows were also excluded:

1. Subjects who had medical history of pancreatitis.
2. Subjects showed both significant pancreatic atro-

phy, fibrosis or had multiple classifications on CT.

Finally, a total of 9826 individuals were enrolled in this 
study. Declaration of Helsinki was followed during the 
study.

Imaging Technique
The CT scans were performed using the following multi- 
slice spiral CT machines: 16-channel CT scanner 
(Sensation 16, Siemens Healthcare, Erlangen, Germany; 
Brilliance 16, Philips Healthcare, Cleveland, OH), 64- 
channel CT scanner (Brilliance 64, Philips Healthcare, 
DA Best, the Netherlands; Optima CT660, GE 
Healthcare, Milwaukee, WI, USA; Optima CT680, GE 
Health-care, Milwaukee, WI, USA), and 128-channel CT 
scanner (Brilliance ICT, Philips Healthcare, Cleveland, 
OH, USA).

Detector collimations of 0.75, 0.625, and 0.625 mm 
were used for 16-, 64- and 128-detector CT scanner, 
respectively. Other imaging parameters were shown as 
follows: Pitch of 0.9–1.5, 2.5–3 mm section thickness, 
matrix of 512 × 512, gantry rotation time of 0.5–0.75 s, 
tube voltage of 120 kV, and automated tube current mod-
ulation (200–400 mA) with a noise index.

For contrast-enhanced examinations, a total of 1.5 mL/ 
kg of non-ionic contrast agent with different iodine con-
centrations (300–350 mg/mL) was injected using a power 
injector at a rate of 3–4 mL/s via an intravenous catheter, 
followed by a 20-mL flush of sterile saline. Then, arterial 
phase, portal venous phase, delayed-phase images were 
acquired at approximately 30–35 s, 55–60 s, 120–180 
s after contrast agent injection, respectively. Images were 
reconstructed at 2-mm intervals with a 2-mm section 
thickness.

https://doi.org/10.2147/CMAR.S327022                                                                                                                                                                                                                               

DovePress                                                                                                                                              

Cancer Management and Research 2021:13 7560

Chen et al                                                                                                                                                            Dovepress

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Imaging Analysis
Every abdominal image was reviewed to identify the pre-
sence of PCLs. The following criteria were used to define 
PCLs based on a previous study:13 round or oval shape 
and with a relatively clear boundary, short diameter 
≥5mm, and average CT value between −10HU and 
20HU. The maximum cyst diameter, cyst location, number 
of lesions, pancreatic duct dilatation, lesion calcification 
and cyst growth pattern were obtained. For multiple cysts, 
the characteristics of the largest cyst were recorded for 
further analysis. Pancreatic duct dilatation was considered 
if diameter was greater than 3 mm.14 The pancreatic head 
was defined as the part of pancreatic gland located on the 
right side of the superior mesenteric vein, and the body of 
the pancreas was defined as a part located on the left side 
of the superior mesenteric vessels. The tail was defined as 
the distal aspect of the pancreas that extended into the 
splenic hilum. If the lesion was too large, the location of 
the lesion was judged by the location of the cyst center. 
Endogenous growth of PCLs was defined when the center 
of the lesion was within the contour of pancreas, otherwise 

extrapancreatic growth was considered. We also calculated 
the liver/pancreas and pancreas/spleen CT value ratio and 
spleen. The research flow diagram is presented in Figure 1.

Definition of High-Risk PCLs
In addition, PCLs with different characteristics have dif-
ferent management strategies. In order to estimate the 
associated factors of high-risk PCLs, we divided the indi-
viduals into high-risk and low-risk according to the ACG 
Clinical Guidelines15 released in 2017 and the system 
review that focused on the management of neoplastic 
pancreatic cysts.16 Those lesions were considered high- 
risk group: cyst size was greater than 3 cm; the diameter 
of main pancreatic (MPD) was greater than 5 mm.

Follow-Up
We also performed a 12-month follow-up on those sub-
jects with PCLs. Individuals who lost to follow-up on 
radiology or underwent pancreatic surgery after baseline 
examination were excluded from the follow-up study. The 
cysts were categorized into two groups according to their 

Figure 1 The flow diagram of this study. 9826 subjects were included. 172 PCLs were observed and 107 of them was followed up for 12 months.
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longest diameter at initial scans: 5 mm ≤ cysts <15 mm 
and ≥15 mm. The progression was defined based on the 
recommendations of the latest White Paper of the 
American College of Radiology incidental Findings 
Committee:17 for baseline PCLs with a size of 5–15 mm, 
an increased size of 50% or more; for baseline PCLs with 
a size more than 15 mm, an increased size of 20% or more. 
An increase in PCLs number was also considered as pro-
gression. To explore the predictors of PCL progression, 
participants were categorized into two groups: progression 
group and stable group (Figure 1).

Statistical Analysis
To explore the association between prevalence of PCLs 
and age, individuals were categorized according to gen-
der and age (18–29, 30–39, 40–49, 50–59, 60–69, 70–79 
and over 80 years). Qualitative data were expressed as 
counts and percentage, and were analyzed using the Chi- 
square test or Fisher’s exact test. Quantitative data were 
analyzed for normality using the Kolmogorov–Smirnov 
test. Those parameters showing a normal distribution 
were expressed as mean ± standard deviation and ana-
lyzed using Student’s t test, and the other data showing 
non-normal distribution were expressed as median with 
the interquartile range (IQR) and analyzed using Mann– 
Whitney U-test. Continuous variables were converted 
into categorical variables using optimal cut-off values 
and logistic regression analysis was performed to deter-
mine independent risk factors or predictors. Based on the 
associated factors, predictive models were established. In 
addition, receiver operating characteristic curve (ROC) 
was used to evaluate the diagnostic performance for the 

predictive model. A p value <0.05 was used to indicate 
a statistical significance. All statistical analyses were 
performed using commercially available software (SPSS 
24.0 for Windows; Chicago, USA).

Results
Characteristics of Subjects
There were 5949 men and 3877 women. The age distribution 
showed similar trends in men and women. The median age 
was 53 years in men and 51 years in women. Patients with 
incidental PCLs seemed older than those without PCLs 
(median age 63 vs 52 years, p < 0.05)(Table 1). Patients 
with PCLs tended to have higher liver/spleen CT value 
ratio and lower pancreas/spleen CT value ratio than those 
without PCLs (p < 0.05). Statistical differences in alkaline 
phosphatase (AKP), alanine aminotransferase (ALT), serum 
creatinine (Scr) and blood glucose (Glu) were observed 
between the patients with and without PCLs (p = 0.013, 
0.003, 0.007 and 0.001, respectively).

Prevalence and Associated Factors of PCLs
PCLs were identified in 172 cases among 9826 individuals. 
The prevalence of PCLs in the study population was 
1.75%. The prevalence was significantly increased with age 
(p < 0.001) (Table 1). The age-specific prevalence of inci-
dental PCLs in 18–29, 30–39, 40–49, 50–59, 60–69, 70–79 
and 80- age groups was 0.7%, 0.6%, 0.6%, 1.9%, 1.9%, 4.3% 
and 6.6%, respectively (Figure 2A). No gender predomi-
nance was observed in the total prevalence and age-specific 
prevalence (Figure 2B). 60% of PCLs occurred in pancreatic 
body-tail. The tumor location-specific prevalence of inciden-
tal PCLs was 0.31% in head, 0.38% in neck, 0.69% in body 

Table 1 Characteristics of Study Population

Study Cohort Subgroups

Patients with PCLs (n = 172) Patients Without PCLs (n = 9654) p

Age 51.71 ± 15.35 63 (53 ± 77) 52 (38 ± 62) <0.001
Sex, male 5949 (60.5%) 102 (59.3%) 5847 (60.6%) 0.737

(Liver/spleen) CT value 1.12 ± 0.21 1.16 ± 0.17 1.12 ± 0.21 0.004

(pancreas/spleen) CT value 0.94 ± 0.15 0.92 (0.85, 1.004) 0.95 (0.87, 1.03) 0.009
Hepatic cyst 2881 (29.3%) 66 (38.4%) 2815 (29.2%) 0.009

Renal cyst 1014 (10.4%) 28 (16.3%) 986 (10.2%) 0.01

Splenic cyst 31 (0.3%) 2 (1.2%) 29 (0.3%) 0.102
AKP, abnormal 1527 (15.5%) 15 (8.7%) 1512 (15.7%) 0.013

ALT, abnormal 1618 (16.5%) 14 (8.1%) 1604 (16.6%) 0.003

Scr, abnormal 317 (3.2%) 11 (6.4%) 259 (2.7%) 0.007
Glu, abnormal 1290 (13.1%) 37 (21.5%) 1253 (13%) 0.001

Abbreviations: AKP, alkaline phosphatase; ALT, alanine aminotransferase; Scr, serum creatinine; Glu, blood glucose; PCLs, pancreatic cystic lesions.
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and 0.39% in tail, respectively (Figure 2C). The character-
istics of the pancreatic cystic neoplasms at baseline examina-
tion are presented in Table 2. The median tumor size was 
10.66 mm (IQR: 8.32, 15.93). One hundred and forty-four 
(83.7%) cases showed endogenous growth and 23 (13.4%) 
cases had pancreatic duct dilatation and 5 (2.9%) lesions had 
calcification. In multivariate logistic analysis, patient’s age 
and ratio of CT value between liver and spleen were inde-
pendent risk factor for PCLs (p < 0.01).

Associated Factors of High-Risk PCLs
For subjects with high-risk PCLs, 12 cases had pancreatic 
duct dilatation (>3.mm) and 3 cases had cyst size > 3cm, 
and 1 patient had both above risk factors. We further 
analyzed the differences between patients with high-risk 
PCLs (n = 14) and low-risk PCLs (n = 158) (Table 3). 
High-risk PCLs tended to have lower pancreas/spleen CT 
value ratio and were more likely to be located in the 
pancreatic head (71.4%) than low-risk PCLs (p = 0.036 
and p = 0.005, respectively). In addition, high-risk PCLs 
usually exhibited extrapancreatic growth pattern (42.9%), 
and the low-risk PCLs usually showed endogenous growth 
pattern (86.1%) (p = 0.015). Biochemical data showed that 
abnormal serum creatinine and urea were more common in 
high-risk group (p = 0.048 and p = 0.002, respectively) 
than in the low-risk group. Multivariate regression analysis 
showed that urea, tumor location, and growth pattern were 
independent associated factors for the high risk of PCLs 
(all p < 0.01) after adjusting with modifiers, such as liver 
function and diabetes. ROC curve analysis showed that the 
above factors had potential to identify high-risk PCLs 
[area under the curve (AUC) = 0.799, 95% confidence 
interval (CI): 0.681–0.918, with a sensitivity of 92.9% 
and a specificity of 53.2%] (Figure 3A). Cases of high- 
risk PCLs are shown in Figure 4A–C).

Associated Factors of PCL Progression
One hundred and seven cases were followed up for 12 
months. Significant progression was observed in 14.0% 
(15/107) of them. The characteristics of PCLs in pro-
gression group and stable group are displayed in 
Table 4. Patients in the progression group appeared to 
be older than those in the stable group (median age 
71.87 years vs 63.39 years, p = 0.028). Cysts located 
in the pancreatic head and neck were more likely to 
progress than those located in the pancreatic body and 
tail (p = 0.011). Pancreatic duct dilatation, extrapancrea-
tic growth and abnormal urea were more common in the 
progression group (p = 0.027, p = 0.039 and p = 0.007, 
respectively) than in the stable group. Abnormal serum 
creatinine was also related with PCL progression 
(p = 0.056).

Multivariate regression analysis showed that the tumor 
location (odds ratio (OR): 9.283 (95% CI: 1.554–35.118), 
p = 0.002), growth pattern (OR: 6.135 (95% CI: 1.445– 
26.315), p = 0.014) and serum creatinine level (OR: 8.0 
(95% CI: 1.647–38.462), p = 0.01) were the risk factors 
for the progression of PCLs after adjusting with modifiers, 
such as liver function and diabetes. We developed 
a clinical model to predict PCL progression based on the 
associated factors, the AUC was 0.862 (95% CI: 0.758– 
0.939) with a sensitivity of 93.3% and specificity of 66.3% 
(Figure 3B). Cases of PCLs with progression are shown in 
Figure 4D–G.

Discussion
With the widespread application of high-quality cross- 
sectional imaging, there is a dramatic increase in detection 
of PCLs in the past two decades.18 Although many studies 
have focused on PCLs based on different nations or 
populations,1 the prevalence and characteristics of inciden-
tal PCLs in Chinese population have not been well- 

Figure 2 The association between prevalence of pancreatic cystic lesions (PCLs) and age and location. (A) in total population; (B) in female and male population; (C) 
prevalence of PCLs in different parts of the pancreas.
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studied,19 especially for the general population. Our data 
showed that the crude prevalence of incidental PCLs in 
Chinese healthy examination population was 1.75%. The 
prevalence of incidental PCLs increased with increasing of 

age. Tumor location and growth pattern are independent 
risk factors for the high risk of PCLs and PCL progression.

Extensive screening for PCLs is not recommended in the 
general population. Some studies have reported the inciden-
tal detection of PCLs on CT or MRI.20 One report showed 
that the incidental borderline and malignant lesions were 
observed in 29 of 92,309 cases during the pancreatic scan-
ning in CT and MRI.7 Considering the huge number of 
abdominal CT or MRI examinations in each year, those 
incidental findings act as one of indirect screening 
approaches for pancreatic diseases. In addition, there is 
another indirect screening approach for pancreatic diseases. 
Low-dose CT for lung cancer screening has been used in 
certain parts of the world, such as in United States and China. 
Pancreas is usually scanned during the lung screening. Our 
study assessed the prevalence of incidental PCLs detected 
during lung cancer screening in a Chinese general popula-
tion. To the best of our knowledge, this may be the first report 
to show prevalence of PCLs using data of lung cancer screen-
ing. The prevalence of incidental PCLs in our study popula-
tion was similar to that reported in other Chinese studies 
(1.93% and 1.91%).19,21 Prevalence of 2.6–3.0% was also 

Table 2 CT Imaging Characteristics of PCLs

Characteristics n = 172

Tumor size 10.66 (8.32, 15.93)

Tumor location

Head 30 (17.4%)
Neck 37 (21.5%)

Body 67 (39.0%)
Tail 38 (22.1%)

Multiplicity 23 (13.4%)

Growth pattern

Endogenous 144 (83.7%)
Extrapancreatic 28 (16.3%)

Pancreatic duct dilation 23 (13.4%)

Calcification 5 (2.9%)

Abbreviation: PCLs, pancreatic cystic lesions.

Table 3 Characteristics of Study Population with High-Risk and Low-Risk PCLs

High Risk PCLs (n = 14) Low Risk PCLs (n = 158) p

Age 66.36 ± 12.80 63 (53, 77) 0.460

Sex, male 10 (71.4%) 92 (58.2%) 0.335

Hepatic cyst 4 (28.6%) 62 (32.9%) 0.431

Renal cyst 3 (21.4%) 25 (15.8%) 0.867

Splenic cyst 0 (0) 2 (1.3%) 1.00

(Liver/spleen) CT value 1.12 ± 0.12 1.17 (1.08, 1.27) 0.353

(Pancreas/spleen) CT value 0.84 ± 0.15 0.93 (0.86, 1.01) 0.036

Growth pattern, Exogenous 6 (42.9%) 22 (13.9%) 0.015

Tumor location 0.005

Head & neck 10 (71.4%) 53 (33.5%)

Body & tail 4 (28.6%) 105 (66.5%)

Calcification 1 (7.1%) 4 (2.5%) 0.349

Multiplicity 4 (28.6%) 19 (12.0%) 0.182

Scr, abnormal 3 (21.4%) 8 (5.1%) 0.048

Ure, abnormal 5 (35.7%) 11 (7.0%) 0.002

Glu, abnormal 3 (21.4%) 34 (21.4%) 1.000

Abbreviations: Scr, serum creatinine; Ure, urea; Glu, blood glucose; PCLs, pancreatic cystic lesions.
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reported in several studies.4,22 These previous studies 
included all outpatients and inpatients. Many inpatients 
may suffer from other diseases such as extra-pancreatic 
tumors, which is positively correlated to PCLs.23 The asso-
ciation between age and PCLs has been widely 
observed.6,8,24,25 Our data also showed a similar trend. If 
incidental PCLs were detected during the routine low-dose 
CT scan for lung cancer screening, those patients would 
undergo MRI examinations for further evaluation. For 

those patients with IPMN or MCN or lesions with malignant 
tendency, further evaluations for surgery should be 
performed.

We also primarily observed possible associated factors 
of PCLs. In univariate analysis, decreased pancreas/spleen 
and increased liver/spleen CT value ratio were the asso-
ciated factors for PCLs. The decreased CT ratio of the 
pancreas/spleen may be related to obesity. Mizuno et al25 

proposed that obesity is a risk factor for PCLs. The 

Figure 3 The operating receiver curves for identifying high-risk pancreatic cystic lesions (PCLs) (A) and PCL progression (B) based on potential associated factors. The area 
under the curve was 0.799 (95% CI:0.681–0.918) and 0.862 (95% CI:0.758–0.939).

Figure 4 Two Cases of high-risk pancreatic cystic lesions (PCLs): case 1 had a 2.67 cm lesion located in the pancreatic head (yellow arrow triangle) (A) and a 0.95 cm of 
main pancreatic duct (white arrow head) (B). Case 2 only had a 3.10 cm lesion located in the pancreatic body (yellow arrow triangle) (C). And two cases of PCL 
progression: The size of lesion in case 1 increased to 1.78 cm (yellow arrow head) (E) from 1.42 cm (yellow arrow head) (D) during 12 months. In case 2, the size increased 
to 2.51 cm (white arrow head) (G) from 1.93 cm (white arrow head) (F) during 12 months.
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increase in liver density in the general population is 
mainly related to liver cirrhosis caused by various factors, 
such as hepatocyte necrosis, fibrosis and iron deposition. 
Girometti et al24 found that alcoholic liver cirrhosis is 
closely related to the prevalence of PCLs. Moreover, our 
study showed that abnormal of AKP, ALT and serum 
creatinine were more common in patients with PCLs 
than those without PCLs, which suggests that PCls may 
be related to abnormal liver and kidney function. 
However, the mechanisms of PCLs development are com-
plex. Our study is just an exploration, and further studies 
are strongly needed to identify possible risk factors.

Not all PCLs are IPMNs and mucinous cystic neo-
plasms which have malignant potential. We have summar-
ized a lot of studies and clinical guidelines4,17,26 before 
defining the high-risk PCLs. At present, there is still con-
troversy about the “worrisome feature” of pancreatic duct 
dilatation.12,27 Hacker et al reported that main-duct IPMNs 
with a MPD between 5 and 9 mm already bear 
a significant risk of malignancy and surgical treatment 
should be clearly indicated in these patients.28 Therefore, 
we considered pancreatic duct dilation >5 mm as one of 
the features of high-risk PCLs.15 Our data demonstrated 

that urea, tumor location, and growth pattern are indepen-
dent risk factors for the high-risk PCLs. Walters et al29 

studied the relationship between pancreatic exocrine func-
tion and renal injury and reported that increased blood 
urea concentration was detected when the pancreatic duct 
was dilated. We suspected that pancreatic duct dilatation 
may cause pancreatic inflammation or directly affect the 
exocrine state of the pancreas, and lead to an increase in 
blood urea. However, further research is needed to clarify 
this link. Our data further showed that PCLs in head-neck 
tend to have high potential for high-risk PCLs. IPMN 
which has a high malignant potential is commonly 
occurred in head region of the pancreas.27

We further assessed associated factors of PCL progres-
sion in 107 subjects. Our study showed that 14% PCLs 
progressed during 12-month follow up which was consis-
tent with previous reports.30,31 Cyst size may be an indi-
cator of PCLs progression.31–33 However, no such 
association was found in our study. This may be due to 
the entry criteria of our study which did not include lesions 
less than 5 mm in length, and short-term period of follow- 
up. Similar to a previous study,19 we found that PCLs 
located in the pancreatic head and neck were more likely 

Table 4 Baseline Characteristics of Population with Progressive and Stable PCLs

Characteristics Progression (n = 15) Stable (n = 92) p

Age 71.87 ± 14.04 63.39 ± 14.04 0.028

Sex, male 12 (80.0%) 55 (59.8%) 0.225

(Liver/spleen) CT value 1.15 ± 0.16 1.16 ± 0.16 0.765

(Pancreas/spleen) CT value 0.90 ± 0.13 0.19 ± 0.15 0.473

Base line 14.85 ± 6.92 12.50 ± 5.65 0.149

Tumor location 0.011

Head & neck 11 (73.3%) 28 (30.4%)
Body & tail 4 (26.7%) 64 (69.6%)

Pancreatic duct dilation 6 (40%) 12 (13.0%) 0.027

Growth pattern, extrapancreatic 6 (40.0%) 13 (14.1%) 0.039

Calcification 2 (13.3%) 2 (2.2%) 0.094

Multiplicity 5 (33.3%) 11 (12%) 0.078

Ure, abnormal 5 (33.3%) 6 (6.5%) 0.007

Scr, abnormal 3 (20.0%) 4 (4.3%) 0.056

Glu, abnormal 3 (20.0%) 17 (18.5%) 1.000

Abbreviations: Ure, urea; Scr, serum creatinine; Glu, blood glucose; PCLs, pancreatic cystic lesions.
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to progress than others located in the body-tail. Those 
cystic lesions with malignant potential, such as IPMNs, 
usually occur in the pancreatic head. Age is another factor 
that was associated with the progression of PCLs, which is 
also concordant with previous reports.25,31 In addition, the 
growth pattern of cystic lesion was an independent pre-
dictor of progression. Our data may provide valuable con-
tribution to PCLs management.

Our study has several advantages. This is the first 
study to explore the prevalence and characteristic of 
PCLs in the Chinese general population. In addition, 
PCLs were detected based on lung cancer screening. 
Therefore, the subjects neither received additional radia-
tion exposure and nor incurred additional cost. 
Moreover, we also performed a follow-up for 107 
PCLs. This study has many limitations. First, most of 
our individuals did not undergo contrast-enhanced ima-
ging examinations and the lesions that were less than 
5 mm cannot be clearly displayed. Therefore, the pre-
valence of PCLs may be underestimated. However, pre-
vious data showed that pancreatic cancer risk in cysts 
>5.0 mm was increased by 6.2 folds.14 Those lesions 
>5.0 mm may deserve more attention. Second, the treat-
ment of PCLs is mainly based on follow-up observa-
tions. Our research lacks the support for pathological 
diagnosis. Third, we only conducted a primary study to 
identify the possible associated factors. Many factors 
were not included, such as alcohol drinking, and smok-
ing. Finally, our follow-up period is too short and 
a longer observation is needed.

In summary, our data indicate that the indirect findings 
from CT lung cancer screening is helpful for PCL detection. 
The crude prevalence of incidental PCLs in the Chinese 
general population is 1.75%. The prevalence significantly 
increases with increasing of age. PCLs located in the pan-
creatic head-neck and with an extrapancreatic growth pattern 
tends to be high-risk PCLs and tends to progress. These 
findings are helpful in the management of patients with PCLs.
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