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space and is far from the abdominal surface, especially 
in obese patients. Moreover, the pancreatic tail is located 
behind the stomach, and the air contained in the stomach 
obstructs ultrasound transmission [7]. CT provides clear 
images of abdominal organs and is the most common 
method to observe the pancreas, though PDAC <2 cm 

diagnostic method as it is noninvasive and able to depict 
cystic lesions; however, small, solid tumors are difficult to 

to be an accurate diagnostic tool for PDAC; however, no 
studies regarding the detection of small PDAC using MRI 
have been reported [12]. 

Endoscopic Ultrasonography (EUS) is a novel 
examination method for PDAC [11-14]. US has a superior 
ability to reveal minute abnormalities in organs if the 
organ can be observed clearly. While abdominal US cannot 
effectively evaluate the pancreas, placing the US probe on 
an endoscopic tip overcomes this problem; the pancreas 
can be visualized through the gastrointestinal tract. 
EUS has a higher sensitivity for diagnosing PDAC than 
conventional diagnostic methods [11-15] and a superior 
negative predictive value [13]. Moreover, EUS can provide 
a histopathological examination of pancreatic lesions [16] 

is useful for the evaluation of patients at risk for PDAC 
[15,17].

However, although EUS can be used to detect small 
PDAC, tumors <4 mm cannot be detected [9]. Moreover, 
PDAC of any size is invasive, originates from pancreatic 
ductal epithelium, and has the potential to metastasize. 
Lymph node metastasis have been reported in a patient 
with a PDAC lesion with a diameter of 4 mm [18]. Therefore, 
methods to diagnose PDAC at stage 0 (Pancreatic 

patient prognosis as PCIS does not metastasize. 

However, PCIS cannot be directly observed using 
imaging. In contrast to intraepithelial pancreatic 
mucinous neoplasia, the intraductal epithelium of a 
normal Main Pancreatic Duct (MPD) has a diameter of 
1-2 mm, rendering observation of the pancreatic duct 
epithelium using a peroral pancreatic duct scope (POPS) 
challenging [19]. In addition, the mucosal features of 
PCIS remain unknown. Therefore, the diagnosis of PCIS 

ABBREVIATIONS

FFPA: Focal Pancreatic Parenchymal Atrophy, MPD: 

PDAC: Pancreatic Ductal Adenocarcinoma, POPS: Peroral 
Pancreatic Duct Scope, SPACE: Serial Pancreatic-juice 
Aspiration Cytologic Examination

DESCRIPTION

Pancreatic Ductal Adenocarcinoma (PDAC) is 
associated with a poor prognosis; the five-year survival 
is <10% [1,2]. Various factors are associated with patient 
prognosis, including anatomical and biological features 
of the pancreas. Anatomical features of the pancreas 
include how close it is to the main vessels, allowing for 
their invasion and rendering the PDAC unresectable [3]. 
Biological features include pancreatic stellate cells that 
induce epithelial mesenchymal transition and invasion 
[4]; chemoresistance (<20% efficacy) [5]; and difficulty 
in early diagnosis, when the PDAC lesion is small [6]. The 
anatomical and biological features of the pancreas and its 
chemoresistance cannot be managed, though the difficulty 

technology and diagnostic methods. 

Traditional diagnostic methods for PDAC include 
Ultrasonography (US), Computed Tomography (CT), and 
Magnetic Resonance Imaging (MRI), which are adapted for 
patients at risk of PDAC or those with suspicious lesions. 
However, these methods are not enough to diagnose early 
PDAC, leading to a poor prognosis.

US is used to observe the abdominal organs, though 
observation of the whole pancreas is challenging [7], 
limiting the diagnosis of PDAC [8] especially at an early 
stage [9]. The pancreas is located in the retroperitoneal 

are difficult to diagnose CT [10]. MRI is the preferred via

diagnose  MRI [11]. Diffusion-weighted MRI is expected via

EUS-guided fine-needle aspiration. Therefore, EUS via

Carcinoma 

in Situ

 (PCIS)) must be developed to improve in Situ

Main Pancreatic Duct, PCIS: Pancreatic Carcinoma In Situ, in Situ
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impossible. The identification of indirect findings 
associated with PCIS is necessary. MPD stricture has been 
used as an indirect finding [9,20], though its sensitivity is 
low [20].

Focal Pancreatic Parenchymal Atrophy (FPPA) is a 
novel and specific finding of PCIS [21]. FPPA is a more 
sensitive marker of PDAC than MPD stricture [21]. 
FPPA presents as an irregularly shaped focal defect in 
the pancreatic parenchyma on CT or MRI. The shape is 
categorized as one of three types [21]: Cave-in type, a 
focal indentation of the pancreatic surface; slimness 
type, longitudinal but focal atrophy of the pancreatic 
parenchyma with a shaggy appearance; or slit type, 
a cuneiform defect of the pancreatic parenchyma. 
Histopathologically, FPPA is defined as the atrophy of 
the pancreatic parenchyma replaced by adipose tissue 
with fibrosis and chronic inflammatory cell infiltration 
[21] surrounded by pancreatic parenchyma without 
significant change. FPPA is observed around or adjacent 
to the pancreatic duct with an intraepithelial neoplastic 
change.

Single cytology of aspirated pancreatic juice during 
ERCP has a low sensitivity for PDAC (50%) [22]. Serial 

(SPACE) is a novel cytology method with a 100% sensitivity 
for PDAC [23,24]. SPACE allows for six times-cytology of 
pancreatic juice aspirated through a nasopancreatic tube 
[23]. Repeated pancreatic juice cytology contributes to 
the improved sensitivity [25]. In a previous study, SPACE 
was positive for PDAC in 46% of patients with FPPA [26]. 
In patients with FPPA accompanied with pancreatic cystic 
lesions, SPACE was positive for 51% of patients [27]. Large 

positive results on SPACE [27]. Patients with positive 
cytology results often undergo surgical resection of the 
FPPA area, revealing PCIS in the resected specimen in 
65%-84% of patients [26,27]. Moreover, Focal pancreatic 
parenchyma atrophy could be a harbinger of pancreatic 
cancer [28].

However, FPPA can occur in patients with any degree 
of pancreatic intraepithelial neoplasia [21]. Patients with 
FPPA who undergo surgery due to positive SPACE results 
do not always have histopathological HGP/CIS [26,27]. 
The mechanisms underlying FPPA remain unclear. 
Although Focal Pancreatic Parenchymal Atrophy (FPPA) 
is a novel finding of PCIS, there are many problems that 
should be resolved. 
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