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Abstract
Because of the aging of the population, prevalence of 

medical checkups, and advances in imaging studies, the 
number of pancreatic cystic lesions detected has increased. 
Once these lesions are detected, neoplastic cysts should 
be differentiated from non-neoplastic cysts. Furthermore, 
because of the malignant potential of some neoplastic 
pancreatic cysts, further differentiation between benign 
and malignant cysts should be made regardless of their 
size. Although endoscopic ultrasound (EUS) has a very 
high diagnostic performance for pancreatic cystic lesions 
among the various imaging modalities, EUS findings 
alone are insufficient for the differentiation of pancreatic 
cysts and diagnosis of malignancy. In addition, cytology 
by EUS-guided fine-needle aspiration (FNA) has a high 
specificity but a low sensitivity for diagnosing malignancy 
in pancreatic cystic tumors. The levels of amylase, lipase, 
and tumor markers in pancreatic cystic fluid are considered 
auxiliary parameters for diagnosis of benign and malignant 
cysts, and a definitive diagnosis of malignancy using these 
parameters is difficult. Thus, in addition to EUS, cytology 
by EUS-FNA, and cystic fluid analysis, new techniques 
based on EUS-guided through-the-needle imaging, such as 
confocal laser endomicroscopy and cystoscopy, have been 
explored in recent years.
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Core tip: The number of pancreatic cystic lesions 
detected has increased. Neoplastic cysts should be 
differentiated from non-neoplastic cysts. Further 
differentiation between benign and malignant cysts 
should be made regardless of their size. In addition 
to endoscopic ultrasound (EUS), cytology by EUS-
fine-needle aspiration, and cystic fluid analysis, new 
techniques based on EUS-guided through-the-needle 
imaging, such as confocal laser endomicroscopy and 
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cystoscopy, have been explored in recent years. We 
reviewed an endoscopic approach to the diagnosis of 
pancreatic cystic tumor.
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INTRODUCTION
Because of the aging of the population, prevalence of 
medical checkups, and advances in imaging studies, 
the number of incidentally detected pancreatic cystic 
lesions has increased. Pancreatic cystic lesions include 
a variety of entities, including non-neoplastic pancreatic 
pseudocysts, such as those resulting from pancreatitis, 
and retention cysts, as well as neoplastic pancreatic 
cysts and solid tumors with cystic degeneration. As diffe
rential diagnosis of these lesions is important in the 
consideration of therapeutic strategies[1], it is essential 
to differentiate between neoplastic pancreatic cysts, 
including intraductal papillary mucinous neoplasm (IPMN), 
mucinous cystic neoplasm (MCN), and serous cystic 
neoplasm (SCN), and to further determine whether they 
are benign or malignant[1].

Diagnostic imaging modalities used in the evaluation 
of pancreatic cystic lesions include abdominal ultrasound 
(US), contrast-enhanced computed tomography (CT), 
magnetic resonance cholangiopancreatography (MRCP), 
endoscopic ultrasound (EUS), and endoscopic retrograde 
pancreatography (ERP). US is a non-invasive method 
but is affected by the presence of gastrointestinal gas, 
making the evaluation of the entire pancreas difficult. 
Although CT is superior in depicting solid lesions, 
radiation exposure and allergic reactions to contrast 
media, limit its application. MRCP is superior in depicting 
pancreatic cystic lesions, while EUS is highly valued, as 
it provides high image resolution despite the presence 
of gastrointestinal gas, allowing close observation 
of the entire pancreas. Although ERP is superior in 
depicting details of the pancreatic duct and allows a 
pathologic diagnosis by cytology of the pancreatic juice 
at same time, attention should be paid to pancreatitis 
as a potential complication of endoscopic retrograde 
cholangiopancreatography (ERCP). At present, the 
lesions are comprehensively diagnosed by a combination 
of these methods. In recent years, EUS, EUS-guided 
fine-needle aspiration (FNA), contrast-enhanced EUS, 
and other modalities of interventional EUS, have been 
especially useful in the accurate differentiation of 
pancreatic cystic tumors[1,2].

TRANSPAPILLARY DIAGNOSIS
A transpapillary approach is significant for the diagnosis 

of either, main-duct or branch-duct type of IPMNs for
med in the pancreatic duct[3]. This approach allows 
to demonstrate the presence of mucus, and is also 
effective in the diagnosis of concurrent pancreatic 
ductal carcinoma. However, for the diagnosis of SCNs 
and MCNs, which generally do not communicate with 
the pancreatic duct, the transpapillary diagnostic app
roach not only lacks significance but may also causes 
pancreatitis after ERCP. IPMN are pancreatic cystic 
tumors in which transpapillary diagnosis is significant.

Pancreatic juice cytology
As the pancreatic juice in IPMNs is viscous and often 
difficult to aspirate, pancreatic juice cytology is used to 
improve the diagnostic performance of ERCP by allowing 
the collection of pancreatic juice via an implanted endo
scopic naso-pancreatic drainage tube. Branch-duct type 
IPMN, which communicates with the main pancreatic 
duct, is well indicated for this technique because mucus-
containing abundant tumor cells are found in the main 
pancreatic duct.

IPMNs are high mucous-producing and often well-
differentiated adenocarcinomas, even when they are 
cancerous. Therefore, the diagnosis of this type of 
tumors using pancreatic juice cytology is difficult. To 
overcome these limitations, the genetic analysis of 
pancreatic juice is being studied to aid the objective 
evaluation of malignancy. Such studies show that tumor 
markers, including carcinoembryonic antigen (CEA), 
telomerase activity, matrix metalloproteinase activity, 
human telomerase reverse transcriptase, mRNA, sonic 
hedgehog, K-ras, and p-53, present in pancreatic juice 
may be useful in the assessment of cancer risk in patients 
undergoing ERP, while complementing pancreatic juice 
cytology findings[4-10].

EUS DIAGNOSIS
The differential diagnosis of pancreatic cystic lesions 
can be made by focusing on EUS findings, i.e., size, 
number, overall cyst shape, state of cyst walls, and 
features of cystic contents, as well as the presence 
of underlying lesions[11]. Sedlack et al[12] classified 34 
resected pancreatic cystic lesions into two groups: A 
group of benign pancreatic cysts, including simple cysts, 
pseudocysts, and SCNs, and a group of malignant or 
malignant potential lesions including MCNs, IPMNs, 
neuroendocrine tumors with necrotic lesions, and 
cystic adenocarcinomas. Comparison of the diagnostic 
performance between the 2 groups showed that EUS 
had a sensitivity, specificity, and diagnostic accuracy 
of 91%, 60% and 72%, respectively. Song et al[13] 
evaluated 75 pancreatic cysts (58 neoplastic pancreatic 
cysts and 17 pancreatic pseudocysts) using EUS, and 
showed that, while intracystic debris and pancreatic 
parenchymal changes were characteristic EUS findings 
of pancreatic pseudocysts, the presence of septa and 
nodes were typical of neoplastic pancreatic cysts. Song 
et al[13] reported that although EUS is useful in the diffe
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rential diagnosis of pancreatic cystic lesions, it might 
be insufficient on its own, to completely differentiate 
pancreatic cysts. In addition, in a multicenter study 
conducted by Brugge[14] to evaluate the performance of 
EUS in the diagnosis of pancreatic cyst malignancy, low 
sensitivity, specificity, and diagnostic accuracy values 
of 56%, 45% and 51%, respectively, were observed. 
Moreover, Ahamad et al[15] demonstrated that the 
diagnostic accuracy of EUS for pancreatic cysts and 
non-cystic lesions varied from 40% to 93% among 
8 endoscopists, indicating that experience and skills 
influence the diagnostic performance of this method.

DIFFERENTIATION OF PANCREATIC 
CYSTIC LESIONS USING CONTRAST-
HARMONIC EUS
Differentiation between neoplastic (IPMNs, MCNs, and 
SCNs) and non-neoplastic pancreatic cystic lesions is 
important. Although there are sporadic reports on the 
use of B-mode imaging for pancreatic cystic lesions dia
gnosis[16,17], reports on similar studies using contrast-
harmonic (CH)-EUS are limited. However, because CH-
EUS clearly depicts the internal structure and shape 
of lesions, it appears to be useful for picking up the 
characteristic imaging findings of each lesion. Compared 
to conventional B-mode imaging, CH-EUS facilitates 
pancreatic duct observation by depicting it as a structure 
without blood flow. In consequence, communication 
between a lesion and the pancreatic duct, an important 
aspect for differentiation of pancreatic cystic lesions, 
can be easily confirmed. In cases of IPMN in which a 
structure is observed in the dilated pancreatic duct, 
differentiation between a mucinous mass or tumor 
resulting from papillary growth by B-mode imaging, 
is often difficult. However, the CH mode allows their 
differentiation according to the presence or absence of 
blood flow.

EUS-FNA DIAGNOSIS
In Japan, because of a reported incident of peritoneal 
metastasis caused by EUS-FNA for IPMN[18], doctors 
have become reluctant to perform the procedure. How
ever, EUS-FNA is commonly used for the diagnosis of 
pancreatic cystic tumors worldwide, as well as for the 
evaluation of pancreatic cystic fluid, in terms of its nature 
(mucinous or serous), cytology, and measurement of 
CEA/amylase levels[19].

The nature of the cystic fluid collected by EUS-FNA is 
important for differentiation of pancreatic cystic tumors. 
IPMNs and MCNs, or SCNs should be suspected if the 
fluid is mucinous, or serous, respectively.

The cytology of pancreatic cystic tumors by EUS-FNA, 
has a high specificity for diagnosis of malignancy similar 
to that of ERP, albeit with a low sensitivity. Moreover, in 
cases of multilocular cysts, sufficient specimens may not 
be collected due to the small diameter of each cyst or 

high viscosity of the cystic fluid, which limits its aspiration 
with a puncture needle. The inability to collect sufficient 
amounts of cells seems to be the cause of the low 
sensitivity. The rate of successful collection of specimens 
required for cytology is reported to be approximately 
80%, and the differential diagnostic accuracy for 
pancreatic cysts ranges from 13%-96%[12,15,20-26]. In 
addition, the diagnosis of malignancy has a specificity 
of 86%-100% and a sensitivity of 25%-88%. The 
international guidelines for the differential diagnosis 
between benign and malignant lesions, therapeutic 
strategies, and follow-up procedures of main-duct and 
branch-duct type IPMNs were revised in 2012. According 
to the revised guidelines, the cytological assessment 
of especially worrisome features (main pancreatic duct 
diameter of 5-9 mm and absence of either nodes or 
growth in main-duct and branch-duct type, respectively) 
is important. The results of a meta-analysis showed 
that, despite the high specificity and diagnostic accuracy 
of cytology, its sensitivity is low, with a possibility of 
misdiagnosing malignant lesions as benign, concluding 
that cytology needs to be complemented by the 
additional measurement of CEA, carbohydrate antigen 
(CA) 19-9, micro-RNA, etc[27].

Amylase, CEA, and CA19-9 levels in cystic fluid are 
highly useful for IPMNs, MCN, and SCN differentiation. 
Amylase levels in cystic fluid are high in IPMNs because 
they communicate with the pancreatic duct. By contrast, 
as MCNs and SCNs do not communicate with the pan
creatic duct, their amylase levels are typically low. In 
addition, a cut-off amylase value in cystic fluid set at 250 
U/L, has a sensitivity and specificity of 44% and 98%, 
respectively, for excluding pancreatic pseudocysts from 
the diagnosis of pancreatic cystic lesions[28].

CEA levels in cystic fluid are useful for differentiation 
between MCN (including IPMN) and SCN. A CEA cut-off 
value in cystic fluid of 192 ng/mL, had a 79% diagnostic 
accuracy for MCN, which was higher than that of 59% 
using diagnostic imaging by EUS[22]. In a cyst containing 
≥ 800 ng/mL of CEA in cystic fluid, or diagnosed as 
malignant by cytology, the specificity for diagnosing the 
cyst as MCN was 98%-100%. Moreover, a CEA level 
in cystic fluid ≤ 5 ng/mL had a 95% specificity for the 
diagnosis of a pancreatic cyst as benign, of which, 6% 
were, however, MCNs[28].

A CA19-9 level in cystic fluid ≤ 37 U/mL has an accu
racy and specificity for diagnosing a pancreatic cystic 
tumor as benign of 46% and 94%, respectively. CA19-9 
is useful for complementing diagnosis of benign and 
malignant pancreatic cystic tumors[28].

Thus, analysis of amylase, CEA, and CA19-9 levels in 
cystic fluid improves the ability to differentiate mucinous 
from serous pancreatic cystic tumors. Because malignant 
SCN is rare, its reliably diagnosis is important. However, 
levels of amylase, CEA, and CA19-9 in cystic fluid are 
reportedly not helpful for differentiation of cancer among 
MCN[29].

Various attempts have been made to improve the 
diagnosis of malignancy in pancreatic cystic tumors. As 
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a reason for the low sensitivity of cystic fluid cytology is 
the scarcity of cell components in cystic fluid, attempts 
to collect more cells have been reported. These include, 
abrasion of cystic wall by brushing[30]. Abrasion/puncture 
of cystic wall with the tip of a puncture needle while 
cystic fluid is aspirated[31], and direct biopsy of cystic wall 
with miniature biopsy forceps that can be passed through 
a puncture needle[32]. Although of cystic fluid specimens 
collected by all of these techniques contain more cell 
components than those collected by conventional 
aspiration, they have failed to improve the diagnostic 
performance for malignancy. This is attributed to the fact 
that the grade of atypism is not always consistent in the 
cystic wall itself. If target biopsy of nodular lesions can be 
performed, diagnostic performance may be improved.

Procedural accidents
While serious complications or procedural accidents 
associated with EUS-FNA for pancreatic cystic lesions 
have not been reported, pancreatitis (0.5%-4%)[33], 
cyst infection (< 1%)[20,33,34], and intracystic hemorrhage 
(< 1%)[15,20,35], rarely occur. Cyst infections can be 
prevented by infusion of antibiotics before EUS-FNA 
or oral administration of antibiotics for 2 to 5 d after 
puncture, while EUS-FNA can be safely performed using 
a 22-gauge puncture needle[15,33].

EUS-GUIDED THROUGH-THE-NEEDLE 
IMAGING OF PANCREATIC CYSTIC 
TUMORS
Confocal laser endomicroscopy
In many reports, confocal laser endomicroscopy (CLE) 
has been described as useful for virtual biopsy and 
provides images similar to pathological images during 
endoscopic observation[36]. There are a CLE device that 
incorporates an endoscope and probe-based CLE (pCLE) 
in which a probe is inserted through the forceps channel 
of the endoscope for observation. These devices are 
reported to be useful for detailed examination of the 
gastrointestinal tract before therapeutic endoscopy.

Needle-based CLE
A prototype device (Cellvizio AQ-Flex-19®, Mauna Kea 
Technologies, Paris, France) with a diameter smaller 
than that of pCLE has been developed. This device can 
be inserted in an EUS-FNA 19-gauge needle and used 
to perform EUS-guided needle-based CLE (nCLE) for 
the diagnosis of pancreatic cysts.

The in vivo CLE Study in the Pancreas With Endoso
nography of Cystic Tumors trial[37], compared the 
findings of EUS-guided nCLE with those of pathological 
analysis. When the findings of nCLE were classified into 
3 categories, i.e., epithelial structure, non-epithelial 
structure, and intracystic floating components, an 
abnormal epithelial structure, mainly including papillary 
projections, was a characteristic finding of mucinous 

tumors. In addition, nCLE of IPMNs revealed dark 
aggregates with high cell density in areas suspected of 
dysplasia, while blood vessels, which are non-epithelial 
structures, were seen as white bands in other areas. 
SCNs, only showed non-epithelial structures, whereas no 
epithelial structure was observed. Although the specificity 
of the findings of EUS-guided nCLE was 100%, the 
sensitivity was low, with a value of 57.9%. According to 
a report indicating that findings reflecting hypervascular 
patterns of cystic walls and septa of SCNs are useful, 
there was no technical problem, whereas it was difficult 
to puncture lesions of the pancreatic head with a 
19-gauge needle[38].

Cystoscopy
Cystoscopy is a diagnostic procedure in which a pan
creatic cystic tumor is punctured with a 19-gauge FNA 
needle, and a SpyGlass probe made of optic fiber directly 
is inserted into the pancreatic cyst to observe cystic 
contents and the nature of the cystic wall. According 
to cystoscopy, the cystic fluid in IPMNs and MCNs is 
mucus. Regarding the cystic wall, IPMNs have papillary 
projections or communicate with the pancreatic duct, 
while MCNs have a smooth cystic wall. However, the 
cystic fluid of SCNs is clear, while the cystic wall is smooth 
and has abundant blood vessels.

Combination of cystoscopy and nCLE
In the Diagnosis of Pancreatic Cysts: EUS-guided 
Through-the-needle Confocal Laser-induced Endo
microscopy and Cystoscopy Trial (DETECT study)[39], the 
contribution of the cystoscopy and nCLE combination to 
further improve diagnostic performance, was evaluated. 
For the diagnosis of mucinous cysts, the specificity of 
both cystoscopy and nCLE was 100%, whereas their 
sensitivity was also relatively favorable with values 
of 71% and 77%, respectively. Furthermore, when 
these 2 modalities were combined, the specificity 
remained at 100%, and the sensitivity was elevated to 
88%, indicating an improved diagnostic performance. 
However, in terms of diagnosis of malignancy, the 
image quality of cystoscopy and nCLE decreased as 
the diameter of a probe reduced. Therefore, the image 
quality of this technique is insufficient at present.

CONCLUSION
We have described the endoscopic diagnosis of pan
creatic cystic tumors. While the diagnosis of benign and 
malignant cysts is especially important, the diagnostic 
performance of endoscopy is still insufficient. Further 
advances, mainly in EUS technology are thus awaited in 
the future.

REFERENCES
1	 Jacobson BC, Baron TH, Adler DG, Davila RE, Egan J, Hirota 

Kawaguchi Y et al . Endoscopic diagnosis of pancreatic cystic tumor



163 February 15, 2016|Volume 8|Issue 2|WJGO|www.wjgnet.com

WK, Leighton JA, Qureshi W, Rajan E, Zuckerman MJ, Fanelli 
R, Wheeler-Harbaugh J, Faigel DO. ASGE guideline: The role of 
endoscopy in the diagnosis and the management of cystic lesions 
and inflammatory fluid collections of the pancreas. Gastrointest 
Endosc 2005; 61: 363-370 [PMID: 15758904]

2	 Garcea G, Ong SL, Rajesh A, Neal CP, Pollard CA, Berry DP, 
Dennison AR. Cystic lesions of the pancreas. A diagnostic and 
management dilemma. Pancreatology 2008; 8: 236-251 [PMID: 
18497542 DOI: 10.1159/000134279]

3	 Ikeuchi N, Itoi T, Sofuni A, Itokawa F, Tsuchiya T, Kurihara T, 
Ishii K, Tsuji S, Umeda J, Moriyasu F, Tsuchida A, Kasuya K. 
Prognosis of cancer with branch duct type IPMN of the pancreas. 
World J Gastroenterol 2010; 16: 1890-1895 [PMID: 20397268]

4	 Kameya S, Kuno N, Kasugai T. The diagnosis of pancreatic cancer 
by pancreatic juice cytology. Acta Cytol 1981; 25: 354-360 [PMID: 
6945001]

5	 Mitchell ML, Carney CN. Cytologic criteria for the diagnosis of 
pancreatic carcinoma. Am J Clin Pathol 1985; 83: 171-176 [PMID: 
2982255]

6	 Sawada Y, Gonda H, Hayashida Y. Combined use of brushing 
cytology and endoscopic retrograde pancreatography for the early 
detection of pancreatic cancer. Acta Cytol 1989; 33: 870-874 
[PMID: 2588919]

7	 Ryan ME. Cytologic brushings of ductal lesions during ERCP. 
Gastrointest Endosc 1991; 37: 139-142 [PMID: 1851708]

8	 Nakaizumi A, Tatsuta M, Uehara H, Yamamoto R, Takenaka 
A, Kishigami Y, Takemura K, Kitamura T, Okuda S. Cytologic 
examination of pure pancreatic juice in the diagnosis of pancreatic 
carcinoma. The endoscopic retrograde intraductal catheter 
aspiration cytologic technique. Cancer 1992; 70: 2610-2614 
[PMID: 1423189 DOI: 10.1002/1097-0142(19921201)70:11<2610
::AID-CNCR2820701107>3.0.CO;2-Y]

9	 Ferrari Júnior AP, Lichtenstein DR, Slivka A, Chang C, Carr-
Locke DL. Brush cytology during ERCP for the diagnosis of 
biliary and pancreatic malignancies. Gastrointest Endosc 1994; 40: 
140-145 [PMID: 8013810]

10	 McGuire DE, Venu RP, Brown RD, Etzkorn KP, Glaws WR, Abu-
Hammour A. Brush cytology for pancreatic carcinoma: an analysis 
of factors influencing results. Gastrointest Endosc 1996; 44: 
300-304 [PMID: 8885350]

11	 Sakamoto H, Kitano M, Kamata K, El-Masry M, Kudo M. 
Diagnosis of pancreatic tumors by endoscopic ultrasonography. 
World J Radiol 2010; 2: 122-134 [PMID: 21160578 DOI: 10.4329/
wjr.v2.i4.122]

12	 Sedlack R, Affi A, Vazquez-Sequeiros E, Norton ID, Clain JE, 
Wiersema MJ. Utility of EUS in the evaluation of cystic pancreatic 
lesions. Gastrointest Endosc 2002; 56: 543-547 [PMID: 12297771]

13	 Song MH, Lee SK, Kim MH, Lee HJ, Kim KP, Kim HJ, Lee 
SS, Seo DW, Min YI. EUS in the evaluation of pancreatic cystic 
lesions. Gastrointest Endosc 2003; 57: 891-896 [PMID: 12776038 
DOI: 10.1016/S0016-5107(03)70026-1]

14	 Brugge WR. The role of EUS in the diagnosis of cystic lesions 
of the pancreas. Gastrointest Endosc 2000; 52: S18-S22 [PMID: 
11115943]

15	 Ahmad NA, Kochman ML, Brensinger C, Brugge WR, Faigel 
DO, Gress FG, Kimmey MB, Nickl NJ, Savides TJ, Wallace MB, 
Wiersema MJ, Ginsberg GG. Interobserver agreement among 
endosonographers for the diagnosis of neoplastic versus non-
neoplastic pancreatic cystic lesions. Gastrointest Endosc 2003; 58: 
59-64 [PMID: 12838222 DOI: 10.1067/mge.2003.298]

16	 Kubo H, Nakamura K, Itaba S, Yoshinaga S, Kinukawa N, 
Sadamoto Y, Ito T, Yonemasu H, Takayanagi R. Differential 
diagnosis of cystic tumors of the pancreas by endoscopic 
ultrasonography. Endoscopy 2009; 41: 684-689 [PMID: 19670136 
DOI: 10.1055/s-0029-1214952]

17	 Koito K, Namieno T, Nagakawa T, Shyonai T, Hirokawa N, 
Morita K. Solitary cystic tumor of the pancreas: EUS-pathologic 
correlation. Gastrointest Endosc 1997; 45: 268-276 [PMID: 
9087833]

18	 Hirooka Y, Goto H, Itoh A, Hashimoto S, Niwa K, Ishikawa H, 

Okada N, Itoh T, Kawashima H. Case of intraductal papillary 
mucinous tumor in which endosonography-guided fine-needle 
aspiration biopsy caused dissemination. J Gastroenterol Hepa­
tol 2003; 18: 1323-1324 [PMID: 14535994 DOI: 10.1046/
j.1440-1746.2003.03040.x]

19	 Samarasena JB, Nakai Y, Chang KJ. Endoscopic ultrasonography-
guided fine-needle aspiration of pancreatic cystic lesions: a 
practical approach to diagnosis and management. Gastrointest 
Endosc Clin N Am 2012; 22: 169-185, vii [PMID: 22632942 DOI: 
10.1016/j.giec.2012.04.007]

20	 Frossard JL, Amouyal P, Amouyal G, Palazzo L, Amaris J, Soldan 
M, Giostra E, Spahr L, Hadengue A, Fabre M. Performance of endo­
sonography-guided fine needle aspiration and biopsy in the diagnosis 
of pancreatic cystic lesions. Am J Gastroenterol 2003; 98: 1516-1524 
[PMID: 12873573 DOI: 10.1111/j.1572-0241.2003.07530.x]

21	 Le Borgne J, de Calan L, Partensky C. Cystadenomas and cysta­
denocarcinomas of the pancreas: a multiinstitutional retrospective 
study of 398 cases. French Surgical Association. Ann Surg 1999; 
230: 152-161 [PMID: 10450728]

22	 Brugge WR, Lewandrowski K, Lee-Lewandrowski E, Centeno 
BA, Szydlo T, Regan S, del Castillo CF, Warshaw AL. Diagnosis of 
pancreatic cystic neoplasms: a report of the cooperative pancreatic 
cyst study. Gastroenterology 2004; 126: 1330-1336 [PMID: 15131794]

23	 Tatsuta M, Iishi H, Ichii M, Noguchi S, Yamamoto R, Yamamura 
H, Okuda S. Values of carcinoembryonic antigen, elastase 1, and 
carbohydrate antigen determinant in aspirated pancreatic cystic 
fluid in the diagnosis of cysts of the pancreas. Cancer 1986; 57: 
1836-1839 [PMID: 2420441 DOI: 10.1002/1097-0142(19860501)
57:9<1836::AID-CNCR2820570922>3.0.CO;2-D]

24	 Sperti C, Pasquali C, Guolo P, Caldart T, Polverosi R, Caroli A, 
Colbertaldo F, Pedrazzoli S. Evaluation of cyst fluid analysis in 
the diagnosis of pancreatic cysts. Ital J Gastroenterol 1995; 27: 
479-483 [PMID: 8919315]

25	 Pinto MM, Meriano FV. Diagnosis of cystic pancreatic lesions by 
cytologic examination and carcinoembryonic antigen and amylase 
assays of cyst contents. Acta Cytol 1991; 35: 456-463 [PMID: 1718115]

26	 Centeno BA, Lewandrowski KB, Warshaw AL, Compton CC, 
Southern JF. Cyst fluid cytologic analysis in the differential 
diagnosis of pancreatic cystic lesions. Am J Clin Pathol 1994; 101: 
483-487 [PMID: 8160642]

27	 Suzuki R, Thosani N, Annangi S, Guha S, Bhutani MS. Diagnostic 
yield of EUS-FNA-based cytology distinguishing malignant 
and benign IPMNs: a systematic review and meta-analysis. Pan­
creatology 2014; 14: 380-384 [PMID: 25278308 DOI: 10.1016/
j.pan.2014.07.006]

28	 van der Waaij LA, van Dullemen HM, Porte RJ. Cyst fluid 
analysis in the differential diagnosis of pancreatic cystic lesions: a 
pooled analysis. Gastrointest Endosc 2005; 62: 383-389 [PMID: 
16111956 DOI: 10.1016/S0016-5107(05)01581-6]

29	 Park WG, Mascarenhas R, Palaez-Luna M, Smyrk TC, O’
Kane D, Clain JE, Levy MJ, Pearson RK, Petersen BT, Topazian 
MD, Vege SS, Chari ST. Diagnostic performance of cyst fluid 
carcinoembryonic antigen and amylase in histologically confirmed 
pancreatic cysts. Pancreas 2011; 40: 42-45 [PMID: 20966811 DOI: 
10.1097/MPA.0b013e3181f69f36]

30	 Al-Haddad M, Raimondo M, Woodward T, Krishna M, Pung­
papong S, Noh K, Wallace MB. Safety and efficacy of cytology 
brushings versus standard FNA in evaluating cystic lesions of the 
pancreas: a pilot study. Gastrointest Endosc 2007; 65: 894-898 
[PMID: 17210151 DOI: 10.1016/j.gie.2006.08.047]

31	 Hong SK, Loren DE, Rogart JN, Siddiqui AA, Sendecki JA, Bibbo 
M, Coben RM, Meckes DP, Kowalski TE. Targeted cyst wall 
puncture and aspiration during EUS-FNA increases the diagnostic 
yield of premalignant and malignant pancreatic cysts. Gastrointest 
Endosc 2012; 75: 775-782 [PMID: 22317883 DOI: 10.1016/
j.gie.2011.12.015]

32	 Aparicio JR, Martínez J, Niveiro M, Cabezas A, Ruiz F, De Madaria 
E, Casellas JA. Direct intracystic biopsy and pancreatic cystoscopy 
through a 19-gauge needle EUS (with videos). Gastrointest 
Endosc 2010; 72: 1285-1288 [PMID: 20970789 DOI: 10.1016/

Kawaguchi Y et al . Endoscopic diagnosis of pancreatic cystic tumor



164 February 15, 2016|Volume 8|Issue 2|WJGO|www.wjgnet.com

j.gie.2010.08.036]
33	 O’Toole D, Palazzo L, Hammel P, Ben Yaghlene L, Couvelard A, 

Felce-Dachez M, Fabre M, Dancour A, Aubert A, Sauvanet A, Maire 
F, Lévy P, Ruszniewski P. Macrocystic pancreatic cystadenoma: 
The role of EUS and cyst fluid analysis in distinguishing mucinous 
and serous lesions. Gastrointest Endosc 2004; 59: 823-829 [PMID: 
15173795 DOI: 10.1016/S0016-5107(04)00346-3]

34	 Williams DB, Sahai AV, Aabakken L, Penman ID, van Velse A, 
Webb J, Wilson M, Hoffman BJ, Hawes RH. Endoscopic ultra­
sound guided fine needle aspiration biopsy: a large single centre 
experience. Gut 1999; 44: 720-726 [PMID: 10205212 DOI: 
10.1136/gut.44.5.720]

35	 Brandwein SL, Farrell JJ, Centeno BA, Brugge WR. Detection 
and tumor staging of malignancy in cystic, intraductal, and solid 
tumors of the pancreas by EUS. Gastrointest Endosc 2001; 53: 
722-727 [PMID: 11375578 DOI: 10.1067/mge.2001.114783]

36	 Sharma P, Meining AR, Coron E, Lightdale CJ, Wolfsen HC, 
Bansal A, Bajbouj M, Galmiche JP, Abrams JA, Rastogi A, 
Gupta N, Michalek JE, Lauwers GY, Wallace MB. Real-time 
increased detection of neoplastic tissue in Barrett’s esophagus with 

probe-based confocal laser endomicroscopy: final results of an 
international multicenter, prospective, randomized, controlled trial. 
Gastrointest Endosc 2011; 74: 465-472 [PMID: 21741642 DOI: 
10.1016/j.gie.2011.04.004]

37	 Konda VJ, Meining A, Jamil LH. An International, Multi-
Center Trial on Needle-Based Confocal Laser Endomicroscopy 
(nCLE): Results From the In Vivo CLE Study in the Pancreas With 
Endosonography of Cystic Tumors (INSPECT). Gastroenterology 
2012; 142: S-620-S-621 [DOI: 10.1016/S0016-5085(12)62384-1]

38	 Napoléon B, Lemaistre AI, Pujol B, Caillol F, Lucidarme D, 
Bourdariat R, Morellon-Mialhe B, Fumex F, Lefort C, Lepilliez V, 
Palazzo L, Monges G, Filoche B, Giovannini M. A novel approach 
to the diagnosis of pancreatic serous cystadenoma: needle-based 
confocal laser endomicroscopy. Endoscopy 2015; 47: 26-32 [PMID: 
25325684 DOI: 10.1055/s-0034-1390693]

39	 Nakai Y, Iwashita T, Park DH. Diagnosis of Pancreatic Cysts: 
Endoscopic Ultrasound, Through-the-Needle Confocal Laser-
Induced Endomicroscopy and Cystoscopy Trial (Detect Study). 
Gastrointest Endosc 2012; 75: AB145-AB146 [DOI: 10.1016/
j.gie.2012.04.076]

P- Reviewer: Sun SY    
S- Editor: Ji FF    L- Editor: A    E- Editor: Li D  

Kawaguchi Y et al . Endoscopic diagnosis of pancreatic cystic tumor



                                      © 2016 Baishideng Publishing Group Inc. All rights reserved.

Published by Baishideng Publishing Group Inc
8226 Regency Drive, Pleasanton, CA 94588, USA

Telephone: +1-925-223-8242
Fax: +1-925-223-8243

E-mail: bpgoffice@wjgnet.com
Help Desk: http://www.wjgnet.com/esps/helpdesk.aspx

http://www.wjgnet.com


	WJGO-8-159
	WJGOv8i2-Back Cover

