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Abstract
This report describes serial observations of the growth 
process of a small invasive ductal carcinoma (IDC) of the 
pancreas from imaging studies. Histopathological studies 
showed IDC with macroscopic retention cysts proximal 
to an intraductal papillary-mucinous adenoma with 
mild atypia of the branch duct type in the pancreatic 
body, with no relation between the two lesions. IDC 
was demonstrated as an extremely low-echoic mass 
resembling a cyst with an unclear margin on the initial 
endoscopic ultrasonography. We misinterpreted the low-
echoic mass as a benign intraductal mucinous-papillary 
neoplasm (IPMN) based on findings of other imaging 
studies, and the patient was followed-up. The mass 
increased from 7 mm to 13 mm in diameter over 22 mo, 
and remained smaller than 10 mm in diameter for about 
420 d. The tumor volume doubling time was 252 d. The 
Ki67 labeling index was 15.9%, similar to that described 
in previous reports. Hence, IDC may grow slowly while 
remaining small.
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INTRODUCTION
Invasive ductal carcinoma (IDC) of  the pancreas has 
the worst prognosis of  all digestive carcinomas. Its 
histogenesis and natural progression are unknown, and 
small IDCs are still difficult to detect. This is an extremely 
rare case of  a small IDC in which the growth process was 
observed on imaging studies for 22 mo.

CASE REPORT
A 77-year-old man, who was being followed-up for chronic 
Hepatitis C infection, was referred to our department 
for evaluation of  a pancreatic mass on screening 
transabdominal ultrasonography (US). US showed a low-
echoic mass, 7 mm in diameter, in the pancreatic body, 
without distal dilatation of  the main pancreatic duct 
(MPD) (Figure 1A). Endoscopic ultrasonography (EUS) 
demonstrated an extremely low-echoic mass with posterior 
echo enhancement, which appeared to be a cyst (Figure 2A).  
Contrast-enhanced computed tomography (CT) scan 
and magnetic resonance cholangiopancreatography 
(MRCP) revealed a grape-like cyst in the pancreatic body. 
Endoscopic retrograde pancreatography (ERP) indicated 
mucus in the MPD and a dilated branch pancreatic duct in 
the pancreatic body without mural nodules (Figure 3A). We 
misinterpreted the low-echoic mass in US/EUS images as a 
benign intraductal mucinous-papillary neoplasm (IPMN) of  
the branch duct type, and observed the lesion by US/EUS 
every 6 mo (Figures 1B and 2B).

Twenty-two months after the initial diagnosis, US/EUS 
showed the low-echoic mass had increased in diameter to 
13 mm (Figures 1C and 2C). Then, for the first time, we 
detected a grape-like cyst distal to the lesion on US/EUS 
(Figure 1D), and recognized the low-echoic mass being 
followed was not identical to the initially diagnosed IPMN. 
A contrast-enhanced CT scan revealed a hypovascular area 
proximal to the grape-like cyst. On MRCP, the cyst did not 
show any change, but MPD in the pancreatic body became 
unclear. ERP demonstrated slight compression of  the 
MPD proximal to a dilated branch duct (Figure 3B), and 
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brush cytology did not detect any malignant cells.
Distal pancreatectomy was performed under a 

diagnosis of  IDC concomitant with IPMN. The cut 
surface of  the resected specimen showed a white, irregular-
shaped mass with a clear margin in the pancreatic body, 
and a dilated branch pancreatic duct distal to the mass. 
Microscopic examination showed that the 13 mm × 12 mm  
mass was composed of  moderately differentiated tubular 
adenocarcinoma with desmoplastic fibrosis limited to the 
pancreas, and included macroscopic retention cysts (Figures 
4A and B). This mass was diagnosed as an ordinary IDC, 
not derived from IPMN, and minimal intraductal extension 
of  IDC was seen in the MPD compressed by the mass. 

A dilated branch pancreatic duct distal to the IDC was 
lined with low-papillary columnar cells with intracellular 
mucus; this was diagnosed as intraductal papillary-
mucinous adenoma with mild atypia (Figure 4C). The IDC 
and IPMN were unrelated and were separated by normal 
epithelium in the MPD. After follow-up for 32 mo, our 
patient has shown no evidence of  recurrence.

DISCUSSION
This patient demonstrated small IDC concomitant 
with synchronous IPMN. A branch duct type IPMN 
without mural nodules is a candidate for regular follow-
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Figure 2  Chronological changes in EUS findings. A: Initial EUS demonstrated an extremely low-echoic mass with partial posterior echo enhancement, 7 mm in diameter, in 
the pancreatic body (arrow); B: After 14 mo, the diameter of the low-echoic mass had increased to 9 mm (arrow); C: After 22 mo, the diameter of the low-echoic mass had 
increased to 13 mm (arrow).
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Figure 3  Chronological changes in ERP findings. A: Initial ERP revealed a dilated branch duct in the pancreatic body (arrow), and the MPD was mildly dilated by mucus; B: 
After 22 mo, the dilated branch duct did not show any marked change (arrow). Proximal to it, the MPD was slightly compressed (arrow head).
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Figure 1  Chronological changes in US findings. A: Initial US showed a low-echoic mass, 7 mm in diameter, in the pancreatic body (arrow); B: After 10 mo, the diameter of 
the low-echoic mass had increased to 9 mm (arrow); C: After 22 mo, the diameter of the low-echoic mass had increased to 13 mm (arrow); D: After 22 mo, a grape-like cyst 
distal to the low-echoic mass was detected for the first time (arrow).
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Figure 4  Histopathological findings. A: The mass is composed of moderately differentiated tubular adenocarcinoma with desmoplastic fibrosis, resulting in a diagnosis of 
IDC (HE, original magnification × 20); B: The tumor mass includes macroscopic cystic components (*) lined by normal ductal epithelium, suggestive of retention cysts in 
carcinoma (HE, original magnification × 1); C: The lining of the dilated branch duct is composed of low-papillary columnar cells with copious intracellular mucus, resulting in 
a diagnosis of branch duct type intraductal papillary-mucinous adenoma with mild atypia (HE, × 40).

up[1-3]. Because IPMN is sometimes superimposed on 
synchronous/metachronous IDC, the entire pancreas 
should be included in follow-up examinations for 
IPMN[2,4]. In our case, a low-echoic mass seen at the 
initial US/EUS was misinterpreted as being identical 
to a cystic dilated branch pancreatic duct seen in other 
imaging studies, and was clinically diagnosed as a benign 
IPMN. Therefore, short-term observation and repeated 
examination were selected.

Although a small IDC is usually depicted as a solid, 
low-echoic mass on EUS[5], the initial EUS in this case 
showed an extremely low-echoic mass resembling a 
cyst with an unclear margin. Histopathologically, the 
IDC included macroscopic retention cysts. Therefore, 
we considered the cyst-like mass seen at the initial EUS 
reflected IDC with retention cysts. It is difficult to 
diagnose IDC on initial imaging examination, although 
it is unknown whether transpapillary cytology would 
indicate malignant cells. However, EUS-guided fine-needle 
aspiration biopsy (EUS-FNAB) should be performed 
with caution, because cases of  seeding after EUS-FNAB 
have been reported[6,7]. Retrospectively, we ought to have 
noticed the low-echoic mass that we were following was 
slowly increasing in diameter, and should have selected 
surgical resection sooner.

In our case, the tumor volume doubling time of  
the IDC on US/EUS was 252 d. Furukawa et al[8] have 
reported the tumor volume doubling time of  IDC on CT 
scan was 159 ± 67 (median, 144) d, shorter than that in 
our patient. The reason for this difference may be that 
the initial diameter of  IDCs in their study ranged from 13 
to 47 mm, with a mean of  19 mm, and because the final 
diameter ranged from 15 to 47 mm with a mean of  30 
mm, larger than that in our patient. More interesting is the 
fact the tumor remained smaller than 10 mm in diameter 
for about 420 d. The Ki67 labeling index in the present 
case was 15.9%, while that of  the previous reports ranged 
from 14.5% to 29.3%[9,10]. Hence, an IDC may grow slowly 

while remaining small, although the accumulation of  more 
cases is necessary.
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