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Introduction

Pancreatic cancer is a fatal disease in which most patients 
are diagnosed at an advanced stage. Although early 
diagnosis of pancreatic cancer is the most important way 
to improve prognosis, most of early pancreatic cancer are 
asymptomatic and an effective screening tool for its early 

diagnosis in high-risk groups has not been established (1,2). 
Risk factors for pancreatic cancer include a family history 

of pancreatic cancer, diabetes, obesity, chronic pancreatitis, 
hereditary pancreatitis, smoking, and alcohol intake (3,4). 
To obtain an early diagnosis of pancreatic cancer, computed 
tomography (CT), endoscopic ultrasonography (EUS), 
magnetic resonance imaging (MRI), and endoscopic 
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retrograde cholangiopancreatography have been used in 
patients who have a high risk of pancreatic cancer. However, 
clear evidence of the clinical benefits of these tests has not 
been established (5-7).

CT is the most widely used imaging modality for 
the diagnosis of pancreatic cancer, and it is helpful for 
determining the status of local and remote diseases and 
vascular invasion (8). The sensitivity for diagnosing small 
pancreatic cancers <10 mm in size by CT is 33–44% (5). 
A characteristic CT finding of early pancreatic cancer is 
hypoattenuation with contrast enhancement. In addition, 
main pancreatic duct dilatation and distal parenchymal 
atrophy are characteristic findings of early pancreatic 
cancer (9-12). 

CT is commonly performed for many reasons, such 
as abdominal pain, fever of unknown origin, and regular 
follow-up examinations to detect the recurrence of cancers. 
Pancreatic cancer or suspicious lesions of pancreatic cancer 
can be incidentally observed on CT performed for reasons 
unrelated to the pancreas. Earlier findings of pancreatic 
cancer may be observed on imaging for the examination of 
an unrelated disease. In addition, pancreatic cancer can be 
incidentally detected. With the widespread use of imaging 
studies in medical practice, the occurrence of abnormal 
pancreatic lesions found incidentally in asymptomatic 
subjects is increasing. Pancreatic cancer incidentally 
detected without symptoms has a higher rate of early-stage 
diagnosis, a higher resection potential, and a higher 5-year 
survival rate than that with symptoms (13-15). A suspected 
small lesion of the pancreas on CT conducted for other 

purposes may be easily overlooked unless a distinct finding 
is detected in the pancreas. Suspected lesions of pancreatic 
cancer have been found in 40–85% of cases where CT was 
conducted before a pancreatic cancer diagnosis (11,16-18). 

However, few studies have focused on CT findings 
before a pancreatic cancer diagnosis, and the nature of the 
lesions of suspected pancreatic cancer on CT is unknown. 
In this study, to diagnose pancreatic cancer early with CT 
conducted for other purposes, we aimed to determine the 
CT findings before a pancreatic cancer diagnosis in patients 
who had undergone CT within 1 year of a pancreatic 
cancer diagnosis (prediagnostic CT). We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-22-863/rc). 

Methods

Patients

Between January 2008 and December 2019, patients who 
were diagnosed with pancreatic cancer and hospitalized 
at the National Health Insurance Service Ilsan Hospital 
(Goyang, Korea) were selected. We reviewed all the CT 
scans of the selected patients. Among them, those who 
underwent contrast-enhanced abdominal CT or chest 
CT including the images of the pancreas within 1 year of 
a pancreatic cancer diagnosis, were enrolled in this study. 
Patients who were not initially diagnosed with pancreatic 
cancer but had reported suspected lesions for pancreatic 
cancer based on CT imaging and were later diagnosed 
with pancreatic cancer after follow-up were excluded. Only 
patients with no report of suspected lesions of pancreatic 
cancer in the prediagnostic CT were included. The criteria 
for the diagnosis of pancreatic cancer were as follows: the 
cancer was histologically confirmed, or if no histological 
confirmation existed, then imaging findings (e.g., CT, MRI, 
and positron emission tomography) were reasonable for 
pancreatic cancer, and the clinical course of the patient was 
appropriate for pancreatic cancer. 

Review of medical reports

The medical records of the enrolled patients were 
retrospectively analyzed based on sex, age, the reason 
for undergoing CT before a pancreatic cancer diagnosis, 
the department where CT was conducted, and the type 
of contrast-enhanced CT. In addition, the reason for 
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undergoing CT at the time of diagnosis of pancreatic 
cancer was investigated by dividing cases into “symptomatic” 
or “asymptomatic”. For those diagnosed with pancreatic 
cancer, the size of pancreatic cancer, location, histological 
confirmation, resectability, treatment method, stage, date of 
the last follow-up, recurrence, and death were investigated. 
All patients were followed up until the date of death or 
December 2020.

Image analysis of prediagnostic CT

The prediagnostic CT image analysis was independently 
conducted by two board-certified abdominal radiologists 
(C An and S Park, who had 5 and 23 years of experience 
in abdominal imaging, respectively). All disagreements 
were resolved by discussion to reach a consensus. The 
reviewers were informed that all patients were later 
confirmed as having pancreatic cancer. They reviewed 
whether any lesions of suspected pancreatic cancer existed 
by dividing their findings into pancreatic parenchyma 
and pancreatic duct findings. The CT findings of the 
pancreatic parenchyma were classified into “normal”, 
“mass-like lesion”, “diffuse swelling” (suggestive of acute 
pancreatitis), “diffuse parenchymal atrophy” (suggestive of 
chronic pancreatitis), and “distal parenchymal atrophy”. A 
mass-like lesion was analyzed for its diameter and contrast 
enhancement pattern. Diffuse parenchymal atrophy 
was defined as atrophy in the entire pancreas without 
focal lesions. Distal parenchymal atrophy was defined as 
parenchymal atrophy in the distal part of the pancreatic 
focal lesion or disproportional atrophy in the absence of a 
pancreatic focal lesion (11). The findings of the pancreatic 
duct were classified as “normal”, “focal dilatation”, and 
“diffuse dilatation”. Pancreatic duct dilatation was defined 
as the maximum diameter of the main pancreatic duct of ≥3 
mm. The findings of both the pancreatic parenchyma and 
pancreatic duct were analyzed together. 

Statistical analysis

Continuous variables are presented as median values, and 
categorical variables are presented as numbers of patients 
and percentages. Prediagnostic CT scans were analyzed 
by merging the findings of pancreatic parenchyma and 
pancreatic duct. The agreements between two radiologists 
for findings of pancreatic parenchyme and pancreatic duct 
were calculated using Cohen’s kappa. All statistical analyses 

were conducted using SPSS, version 23.0 (IBM Corp., 
Armonk, NY, USA).

Ethical statement

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study 
design was reviewed and approved by the Institutional 
Review Board of National Health Insurance Service Ilsan 
Hospital (NHIMC 2018-09-014). The requirement for 
obtaining patient informed consent was waived by the board 
due to the retrospective design of the current study. 

Results

Characteristics of the patients

Between January 2008 and December 2019, 736 patients 
were diagnosed with pancreatic cancer at the National 
Health Insurance Service Ilsan Hospital and hospitalized. 
Among them, 27 patients who underwent prediagnostic CT 
within 1 year of a pancreatic cancer diagnosis and had no 
reports of suspected pancreatic cancer lesion on CT were 
finally enrolled in this study. 

The median age of the patients was 73.6 (range, 47– 
87) years, and the group included 19 men and 8 women. 
The median time interval between the prediagnostic 
CT and pancreatic cancer diagnosis was 6.6 (range, 1.9– 
12.0) months. The prediagnostic CT examinations included 
abdominal CT in 25 patients and chest CT in two patients. 
Based on the phase of contrast enhancement, single-phase 
CT was conducted in 22 patients, and multiphase CT was 
conducted in five patients (Table 1).

All patients underwent prediagnostic CT for reasons 
unrelated to pancreatic cancer. Among the 27 patients, 11 
patients underwent CT as a regular follow-up examination 
for previously treated cancers (4 gastric cancers, 2 
bladder cancers, 1 lung cancer, 1 lymphoma, 1 thymic 
cancer, 1 prostate cancer, and 1 liver cancer); 3 patients 
underwent CT for acute pancreatitis; 3 patients, for 
chronic pancreatitis; 2 patients for fever; and 2 patients 
for abdominal pain. The departments where the CT was 
conducted were the gastroenterology department for 11 
(40.3%) patients and other departments [i.e., hematology-
oncology (3 patients); infectious medicine, surgery, 
urology, and emergency medicine (2 patients for each 
department); endocrinology, rheumatology, and nephrology, 
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pulmonology, and thoracic surgery (1 patient for each 
department)] for the remaining 16 (59.7%) patients.

Imaging findings of prediagnostic CT, based on the 
retrospective review

Two radiologists retrospectively reviewed the CT findings, 
based on the pancreatic parenchyma and pancreatic duct 
findings. Interobserver agreements between two radiologists 
for pancreatic parenchyma and pancreatic duct findings 
were good (Cohen’s kappa=0.74, P<0.001) and strong 
(Cohen’s kappa=0.88, P<0.001), respectively. The findings of 
pancreatic parenchyma were as follows: normal in 9 (33.3%) 
patients, mass-like lesion in 9 (33.3%) patients (Figure 1), 
diffuse swelling in 4 (14.8%) patients, diffuse parenchymal 
atrophy in 3 (11.1%) patients, and distal parenchymal 

atrophy in 2 (7.4%) patients (Figure 2). The findings of 
the pancreatic duct were as follows: normal in 15 (55.6%) 
patients, focal dilatation in 6 (22.2%) patients (Figure 3),  
and diffuse dilatation in 6 (22.2%) patients (Table 2). 
Collectively, 7 patients had normal pancreatic parenchyma 
and pancreatic duct, and 20 patients had abnormal findings 
in the pancreas (Table 3). 

The nine mass-like lesions all presented with focal 
hypoattenuation on contrast-enhanced CT. Among these 
patients, 6 patients had no pancreatic duct dilatation, 
and 2 patients had focal pancreatic duct dilatation. The 
median size of the retrospectively detected mass-like lesion 
was 1.2 (range, 0.8–1.9) cm. Of the 2 patients with distal 
parenchymal atrophy, 1 patient had focal pancreatic duct 
dilatation, and 1 patient had no pancreatic duct dilatation. 
Taken together, 3 of 6 patients with focal pancreatic duct 
dilatation had mass-like lesions or distal atrophy findings in 
the pancreatic parenchyma. 

Assuming that a mass-like lesion (9/27), focal dilatation 
of the pancreatic duct (6/27), or distal parenchymal atrophy 
(2/27) could be findings suggestive of early pancreatic 
cancer, a total of 17 findings of suspected pancreatic 
cancer were found in 27 prediagnostic CT scans, and three 
patients had two findings at the same time. Taken together, 
14 (51.9%) of 27 patients had one or more findings of 
suspected pancreatic cancer (Table 3). These findings were 
overlooked in all 14 patients.

Clinical features of pancreatic cancer among the patients

At the time of diagnosis of pancreatic cancer, 11 (40.7%) 
patients had no symptoms of pancreatic cancer. Among these 
patients, 6 patients underwent CT for the follow-up of other 
cancers; 1 patient for a pancreatic mass incidentally found 
on abdominal ultrasound; 1 patient for the follow-up of 
acute pancreatitis; 1 patient for ischemic colitis; 1 patient for 
upper gastrointestinal bleeding; and 1 patient for incidental 
serum amylase and lipase elevation. 16 (59.3%) symptomatic 
patients underwent CT because of jaundice (n=7) and 
abdominal pain (n=9). The median size of pancreatic cancer 
was 3.0 (range, 1.2–8.7) cm (Table 4). The locations were the 
head (18 patients), body (4 patients), and tail (5 patients). 
The cancer was resectable in 14 patients (51.9%), locally 
advanced in 7 (25.9%) patients, and had distant metastasis in 
6 (22.2%) patients. Twenty-four patients had a histologically 
confirmed diagnosis of pancreatic cancer. Three patients 
without a histological diagnosis all died because of the 
progression of pancreatic cancer. 

Table 1 Patient characteristics

Parameters No. of patients

Age (years), median [range] 73.6 [47–87]

Sex Male: 19; female: 8

Reasons for undergoing prediagnostic CT

Regular follow-up of previous diagnosed 
other cancers

11

Acute pancreatitis 3

Regular follow-up of chronic pancreatitis 3

Fever 2

Abdominal pain 2

Regular follow-up of liver cirrhosis 1

Lower back pain 1

Liver abscess 1

Common bile duct stone with cholangitis 1

Abdominal trauma 1

Fall injury 1

Department of undergoing prediagnostic CT

Gastroenterology 11

Other than gastroenterology 16

Types of contrast-enhanced CT

Single-phase 22

Multiphase 5

CT, computed tomography.
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Twelve patients underwent curative surgery, and eight 
patients underwent palliative chemotherapy. The TNM 
stage of pancreatic cancer was stage 1B in 5 patients, stage 
2A in 1 patient, stage 2B in 6 patients, stage 3 in 9 patients, 
and stage 4 in 6 patients. The median survival of all patients 
was 10.8 months. During follow-up, 24 patients died, and 
their median survival was 10.6 (range, 1.2–61.5) months. 

Discussion

In this study, we analyzed the data of 27 patients who 
underwent contrast CT within 1 year before their 
pancreatic cancer diagnosis. Fourteen (51.9%) of 27 patients 
with pancreatic cancer had suspected pancreatic cancer 
lesions on the prediagnostic CT scan. All prediagnostic 
CT examinations were conducted for reasons unrelated 
to pancreatic cancer, and 59.3% of these CT scans were 
conducted in departments other than the gastroenterology 
department. We provided actual clinical results and 
characteristic CT findings for suspected pancreatic cancer 
lesions that had been overlooked in CT conducted for other 

purposes.
Early pancreatic cancer is mostly asymptomatic; 

therefore, the processes by which early pancreatic cancer 
is diagnosed are regular follow-up examination of high-
risk patients, medical examination in a healthy general 
population, and the incidental detection of pancreatic 
lesions on imaging tests conducted for other purposes (19). 
Regular screening can be considered for patients in known 
high-risk groups for pancreatic cancer, but the selection 
of the patients and test method remain controversial. An 
international consensus recommends conducting follow-up 
EUS or MRI annually in individuals with a family history or 
genetically high risk of pancreatic cancer (20). The health 
examination for screening pancreatic cancer in the general 
population is not recommended because it is impractical 
and less cost-effective, and the diagnosis rate is low (21). 

The proportion of pancreatic cancer incidentally detected 
during imaging tests for other diseases is 16% among all 
pancreatic cancers (14). In a Japanese study that analyzed 
data from 200 patients with stage 0 and stage 1 pancreatic 
cancer, 51.5% of the cases were incidentally detected (19). 

Prediagnostic CT 5 months later CT

A B

Figure 1 A case of mass-like lesion without pancreatic duct dilatation on the prediagnostic CT image. A 78-year-old man presented with 
fever and underwent chest and abdominal CT. He was diagnosed with pneumonia based on the chest CT findings and treated in the 
department of pulmonology. (A) On a retrospective review, a suspected 1.2-cm small hypoattenuating mass lesion (white arrow) without 
pancreatic duct dilatation was observed in the pancreatic head. (B) Five months later, the patient was admitted for abdominal pain and fever. 
The abdominal CT shows a 3-cm hypoattenuating mass (white arrow) in the pancreatic head, mild parenchymal swelling, and mild main 
pancreatic duct dilatation (black arrow). He was histologically confirmed as having pancreatic adenocarcinoma. CT, computed tomography.
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Therefore, CT conducted for other purposes may be an 
important modality for the early diagnosis of pancreatic 
cancer. Among solid lesions found incidentally in the 
pancreas, pancreatic cancer is the most commonly found 
lesion, with a rate of approximately 31–34% (22). In a review 
of 569 patients with pancreatic cancer, the investigators 
reported that patients with incidentally detected pancreatic 
cancer had higher tumor resectability (64% vs. 36%) and 
longer median survival (16 vs. 10 months) compared to 
patients with symptomatic lesions (14). Winter et al. (15) 
reported a greater number of cases of stage 1 cancer and a 
better 5-year survival rate in incidentally detected pancreatic 
cancer.

The sensitivity and specificity of CT for pancreatic cancer 
diagnosis is 76–92% (23-25) and 67% (23), respectively. 
CT that is appropriate for the diagnosis of pancreatic 
cancer should be taken in the arterial phase (approximately 
30 s after contrast injection) and portal venous phase 
(approximately 60–70 s after contrast injection), which are 
based on the pancreatic protocol (26). If CT is conducted 

for purposes other than those related to pancreatic disease, 
diagnosing early pancreatic cancer may be more difficult 
because routine CT is often conducted with a single-phase 
protocol rather than with the pancreatic protocol (27). 
In this study, prediagnostic CT was conducted using the 
single-phase protocol in 22 of 27 patients. Therefore, for 
the incidental detection of early pancreatic cancer lesions, 
not only multiphase but also single-phase CT findings are 
essential in actual clinical practice.

Typica l  CT f indings  of  pancreat ic  cancer  are 
hypoattenuating tumor in the arterial and portal venous 
phases with secondary findings such as pancreatic duct 
dilatation, pancreatic duct break, common bile duct 
dilatation, and pancreatic atrophy (8,18). However, these 
typical CT findings are commonly found in advanced 
pancreatic cancer. Diagnosis is not easy if the CT shows 
an isoattenuating tumor, which occurs in 11–14% of all 
pancreatic cancers, and most of them are small pancreatic 
cancers (12,28). In this study, nine mass-like lesions had a 
median size of 1.2 cm, and all showed hypoattenuation with 

Prediagnostic CT 6 months later CT

A B

Figure 2 A case of distal pancreatic atrophy without pancreatic duct dilatation on the prediagnostic CT image. A 78-year-old woman 
underwent regular chest CT follow-ups at the department of thoracic surgery after lung cancer surgery. (A) The chest CT included the 
pancreas in the early arterial phase. In the imaging analysis by the reviewer, distal parenchymal atrophy (white arrows) was detected at the 
tail of pancreas, but it was not accompanied by focal pancreatic duct dilatation and an identifiable mass. (B) Six months later, abdominal CT 
follow-up examination was conducted without any symptoms. A 1.2-cm hypoattenuating mass (white arrow) with distal parenchymal atrophy 
(black arrows) was suspected. The patient was diagnosed with pancreatic cancer and underwent distal pancreatectomy. She was histologically 
confirmed as having pancreatic adenocarcinoma. CT, computed tomography.
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contrast enhancement. The isoattenuating mass might have 
existed, but it could not be detected. Prokesch et al. (12) 
reported that 11% of 53 patients with pancreatic cancer 
showed isoattenuating tumors and mass effect; atrophic 
distal parenchyma and an interrupted duct sign were 
important findings in the diagnosis of pancreatic cancer.

Pancreatic duct dilatation and interruption are the most 
important secondary findings of pancreatic cancer, and they 
can be a crucial key in diagnosing small pancreatic cancer 
(11,12,16,28). In this study, six patients had focal pancreatic 
duct dilatation, but it was not detected initially. Based on 
a study by Yoon et al. (18), 99% of pancreatic cancers with 
a size of 21–30 mm and 76% of pancreatic cancers with 
a size of ≤20 mm showed pancreatic duct dilatation and 
interruption on CT. In a study of 36 patients with pancreatic 
cancer ≤1 cm, 57% of patients had only focal pancreatic 
duct dilatation with no mass findings (29). In a study of the 
imaging findings of 10 patients with high-grade pancreatic 

Prediagnostic CT 10 months later CT

A B

Figure 3 A case of focal pancreatic duct dilatation without an identifiable mass on the prediagnostic computed tomography (CT) image. 
A 76-year-old woman underwent regular abdominal CT follow-ups at the department of oncology after gastric cancer surgery. (A) In 
the imaging analysis by the reviewer, mild focal pancreatic duct dilatation (white arrows) without an identifiable mass (black arrow) 
was detected at the tail of the pancreas. (B) Ten months later, CT follow-up examination was conducted without any symptoms. An ill-
defined hypoattenuating mass (white arrow) of approximately 3 cm with distal pancreatic duct dilatation (black arrow) was detected. The 
patient was diagnosed with pancreatic cancer and underwent distal pancreatectomy. She was histologically confirmed as having pancreatic 
adenocarcinoma.

Table 2 Prediagnostic CT findings of the pancreatic parenchyma 
and pancreatic duct

Findings No. of patients (%)

Pancreas parenchyma

Normal 9 (33.3)

Mass-like lesion 9 (33.3)

Diffuse swelling 4 (14.8)

Diffuse parenchymal atrophy 3 (11.1)

Distal parenchymal atrophy 2 (7.4)

Pancreatic duct

Normal 15 (55.6)

Focal dilatation 6 (22.2)

Diffuse dilatation 6 (22.2)

Total 27 (100.0)

CT, computed tomography.
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intraepithelial neoplasia, as the premalignant lesion, localized 
pancreatic duct stricture was found in all patients (30). 
However, localized pancreatic duct stricture can also occur 
in benign diseases such as chronic pancreatitis. In three case 
series studies of localized main pancreatic duct structure 
without a detectable mass, 47–54% of cases were actually 
diagnosed with pancreatic cancer (31-33). Therefore, if focal 
pancreatic duct dilatation without a mass is incidentally 
detected, careful evaluation is necessary because of the 
possibility of small pancreatic cancer.

Distal parenchymal atrophy is another characteristic 
feature of early pancreatic cancer and may be associated with 
a hypoattenuating mass or focal pancreatic duct dilatation 
(11,32,34). In this study, distal parenchymal atrophy was 
found in two patients and an accompanying focal pancreatic 
duct dilatation was found in one patient in them. Distal 
atrophy of pancreatic cancer can be a secondary change 
because of prolonged duct obstruction caused by lesions (11).  
The incidence of pancreatic parenchymal atrophy in 
pancreatic cancer varies from 13.3% to 53.0% (34). However, 
distal parenchymal atrophy can be observed sometimes 
even in benign conditions. Distal parenchymal atrophy was 
present in 4% of controls without pancreatic diseases (11,35) 
and in 7.1–15.8% of patients with benign main pancreatic 
duct stricture (32,34,36). 

Only a few studies exist on CT findings before a 
pancreatic cancer diagnosis. Most patients underwent 
CT for the evaluation of diseases other than pancreatic 
cancer. Gangi et al. (16) reported that findings of suspected 
pancreatic cancer were detected in 50% of 62 CT scans 
of 28 patients who underwent CT within 18 months of a 
pancreatic cancer diagnosis. Ahn et al. (11) reported that 

findings indicative of pancreatic cancer were observed 
on 85% (17/20) of the prediagnostic CTs, and that focal 
hypoattenuation, pancreatic duct dilatation, and distal 
parenchymal atrophy were significant findings to observe to 
avoid missing a diagnosis of pancreatic cancer. Moreover, 
Yoon et al. (18) reported that detectable tumors were found 
in 24 (72.3%) of 33 patients with prediagnostic CT; the 
tumor size was <20 mm in 21 patients and 21–30 mm in 
three patients. The average size was 16.4 mm. Higashi 
et al. (17) also reported that, among 14 patients, small 
nodules were found in 40% of patients and pancreatic duct 
dilatation in 36% of patients on prediagnostic CT within  
18 months before a pancreatic cancer diagnosis. In a 
recently published study, focal pancreatic abnormalities 
were found in 55 (53.4%) of 103 patients with stage 1 
pancreatic cancer on CT performed at least 1 year before 
the diagnosis of pancreatic cancer (37). 

In this study, 14 (51.9%) of 27 patients had one or more 
findings of suspected pancreatic cancer on the prediagnostic 
CT scan. As the radiologists reviewed the CT images with 
information on patients with pancreatic cancer, it would 
have affected the detection of suspicious lesions in pancreas. 
These imaging findings had been overlooked in all patients. 
A radiologist had overlooked the findings of suspected 
pancreatic cancer, although these lesions could have been 
detected if the clinician had carefully observed the pancreas 
on the CT scan. However, as shown in this study, many 
departments, other than the gastroenterology department, 
conduct CT and there will be practical limitations for all 
clinicians to always observe the pancreas with interest. 
Nevertheless, as part of an effort to early diagnose 
pancreatic cancer, radiologists and clinicians need to pay 

Table 3 Combination of prediagnostic CT findings

Findings
Pancreatic duct

Total
Normal Focal dilatation Diffuse dilatation

Pancreas parenchyma

Normal 7 2† 0 9

Mass-like lesion 6† 2† 1† 9

Diffusely swelling 1 1† 2 4

Diffuse parenchymal atrophy 0 0 3 3

Distal parenchymal atrophy 1† 1† 0 2

Total 15 6 6 27
†, patients with lesions of suspected pancreatic cancer. CT, computed tomography.
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more attention to pancreatic lesions that are incidentally 
detected while conducting imaging examinations for 
other purposes. In addition, two patients in this study had 
suspected lesions on chest CT. Careful observation is also 
needed even in chest CT which includes the pancreas.

In this study, 40.7% of patients were asymptomatic at 
the time of pancreatic cancer diagnosis, the median size of 
pancreatic cancer was 3.0 cm, and curative resections were 
conducted in 44.4%. In general, 15–20% of patients are 
eligible for curative surgery (38), and the patients in this 

study were often diagnosed with less disease progression. 
The interval between prediagnostic CT and pancreatic 
cancer diagnosis was not long, and many patients underwent 
CT for regular follow-up examination of other diseases; 
therefore, the number of patients diagnosed at the advanced 
stage was relatively small.

Our study has several limitations. This study is a 
retrospective analysis with a small number of patients 
recruited from a single center, and the results may not 
reflect the practice of other institutions. In addition, only 
patients who underwent CT before their pancreatic cancer 
diagnosis were eligible. A more significant number of 
patients in our institution may have incidentally found 
suspected pancreatic cancer lesions on CT conducted 
for other purposes, and they were diagnosed as having 
pancreatic cancer without delay. However, their data could 
not be collected. Therefore, the results of this study cannot 
represent all pancreatic cancers detected incidentally. It was 
difficult to select an appropriate control group for patients 
with suspicious lesions of pancreatic cancer; therefore, 
statistical analysis could not be performed. Finally, the 
time interval between the time of CT examination and the 
pancreatic cancer diagnosis was not consistent, ranging 
from 1.9 to 12 months, which indicated no refined findings 
of the prediagnostic CT.

Conclusions

In conclusion, pancreatic cancer is often incidentally 
detected on CT conducted for other purposes. Therefore, 
to diagnose pancreatic cancer in the early stage, clinicians 
need to always pay attention to the presence of a 
hypoattenuating mass, focal pancreatic duct dilatation, or 
distal parenchymal atrophy of the pancreas in contrast-
enhanced CT conducted for other purposes, which may be 
clues for an early diagnosis of pancreatic cancer.
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