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			Abstract 

			Pancreatic cystic neoplasm is a group of neoplastic changes in the epithelium of the ducts or parenchyma of the pancreas. This is a complex diagnostic problem of modern medicine. With the improvement of diagnostic methods for pancreatic pathology, the frequency of detection of incidental pancreatic cysts has been increased. Some cystic lesions neoplasms are recognized as precursor of pancreatic adenocarcinoma and requires early surgical treatment, or close observation. The article discusses the issues of classification, the malignant potential and the differential diagnosis of pancreatic cysts.
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			Introduction

			Pancreatic cystic neoplasm is a group of neoplastic changes in the epithelium of the ducts or parenchyma of the pancreas. This is a complex diagnostic problem of modern medicine. With the improvement of diagnostic methods for pancreatic pathology, the frequency of detection of incidental cysts has been increased. A large number of cysts are detected during abdominal ultrasound (US), computed tomography (CT) or magnetic resonance imaging (MRI). Often, examinations are performed on other reasons that do not imply the presence of pancreatic pathology. The tumors revealed in this way are denoted by the term of incidentaloma [1].

			Some cystic lesions neoplasms are recognized as precursor of pancreatic adenocarcinoma and requires early surgical treatment, or close observation [2]. So, according to Chernyak V et al. [3] incidental pancreatic cysts detected by CT or MRI studies are associated with an increased risk of mortality in patients younger than 65 years old, and they also have an increased risk of developing adenocarcinoma [3]. Other cysts, such as serous cystic neoplasm, do not have the potential for malignancy. A number of cystic neoplasms initially have signs of malignancy and represent an immediate threat (solid pseudopapillary neoplasm, cystic neuroendocrine neoplasm). Thus, the differential diagnosis of pancreatic cystic neoplasms affects the further management plan of the patient, and consequently, the duration and quality of life of the patient. The difficulties to opt the management of patients with pancreatic cystic neoplasms lie in the fact that the surgery is the only method of radical treatment. It is known that pancreatic surgery itself is a 

serious risk factor for mortality and can significantly reduce the quality of life of the patients [4-6].

			The economic feasibility of such operations is also another difficult issue. There is no doubt that surgery to prevent pancreatic cancer is clinically and economically beneficial. However, the preoperative diagnosis of cystic neoplasm often remains probabilistic and does not guarantee the coincidence of the postoperative diagnosis. On the other hand, the advanced pancreatic adenocarcinoma critically reduces the patient’s 5 year survival rate. Close follow up of patient requires the implementation of expensive investigations that significantly increase the cost of such programs. Ideally, the operation should be performed in a patient with a guaranteed prognosis of adenocarcinoma, before its development [7].

			Discussion

			Classification and brief description of pancreatic cysts

			Basically, all pancreatic cysts can be divided into two large groups [8,9] (Figure 1) 

			
					Non-Neoplastic 

					NeoplasticMost non-neoplastic cysts are pancreatic pseudocysts, which are complications of the pancreatitis. On average, about 80% of all cysts are non-neoplastic. Proportion of neoplastic cysts increases significantly with age [10,11]. Neoplastic cysts are referred to as pancreatic cystic neoplasm (PCNs). Neoplastic cysts are divided into two groups: mucinous and non-mucinous cysts. Among the mucinous cysts, there are two more groups: mucinous cystic neoplasm (MCN) and intraductal papillary mucinous neoplasm (IPMN). The main representatives of non-mucinous cystic neoplasia’s are serous cystic neoplasm (SCN), solid pseudopapillary neoplasm (SPN), as well as the cystic form of neuroendocrine neoplasm. The proportion of cystic neoplasms varies among themselves depending on the population. Thus, in the Western Hemisphere, SCN is 32% -39%, MCN - 10% -40%, IPMN - 11% -33%, SPN - less than 10%. Some other data are shown by researchers from Korea: IPMN - 41%, MCN - 25.2%, SPN - 18.3%, SCN 15.2%, other - 0.3% [12].
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Pancreatic pseudocyst
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Pancreatic pseudocysts are an accumulation of inflammatory fluid, which is a complication of the alcoholic, biliary, or other pancreatitis [13]. In addition, pseudocysts can form as a result of complication of surgical treatment and pancreatic injuries [14-16]. The term “pseudocyst” takes into account the fact that this type of cyst does not have an epithelial lining and is not a true cyst [12]. During acute pancreatitis or relapse attack of chronic pancreatitis, acute parapancreatic fluid collections are formed [17]. In most studies, develop of pseudocysts is noted within 4 weeks after the onset of the disease (Figure 2). But the time can vary from 3 to 8 weeks [18-21]. The mechanism for the developing of a pseudocyst is to delimitation the peripancreatic fluid collections and the forming of a fibrous capsule. In this regard, pseudocysts are not incidental finding. In most cases, they are come after an attack of pancreatitis, but in rare cases, the pseudocyst can be formed without the clinical symptoms, on the background of chronic pancreatitis [22].
It is important to distinguish between such concepts as acute peripancreatic fluid collection, acute necrotic collection, walled-off necrosis, pseudocyst and abscess. The definitions of morphological features of acute pancreatitis are given in the Atlanta classification of acute pancreatitis -2012 [23]. Pseudocyst looks like monocystic lesion, usually oval or round-shaped, with a uniform, well-defined fibrous capsule without inner epithelial lining [23,24]. Communication with the pancreatic duct is absent (Figure 3A & 3B). The pancreas has signs of pancreatitis [25]. Pseudocyst contains of fluid that often transparent or brown, leaking, low viscosity, with high level of amylase and pancreatic enzymes. Sometimes, a small amount of debris can be detected in the lumen of the cyst [25]. In the case of infection of the cyst appear pussy contents. Pseudocyst located more outside the pancreatic parenchyma, in the zone of previous pancreatic necrosis, but in some cases the cyst may be partially or fully located in the parenchyma.
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Intraductal papillary mucinous neoplasm (IPMN)
This type of neoplasm was first described by Ohashi K et al in 1982, using the example of the pathology of the major duodenal papilla [26]. IPMN defined as cystic neoplasm formed from a mucin-secreting, papillary cells present on the surface of the pancreatic ducts [10,27]. If neoplasm located in the main pancreatic duct, then it is called the IPMN of the main duct, or MD-IPMN. Neoplasm, which is located in the branch duct, is called the IPMN of the branch duct, or BD-IPMN. In some cases, neoplasm has characteristics of both types and IPMN called mixed type (Figure 4A,4B & 4C). The management of patient with mixed type IPMN equivalent to MD-IPMN [28].
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Mechanism of development of cysts at IPMN consists in that the duct is accumulated mucinous content that is poorly drained, which leads to duct dilatation, as well as its proximal segment [29]. Methods of medical visualization defined MD-IPMN as a main pancreatic duct dilatation, which can be either local or diffuse (Figure 5A-5F). In the international consensus on the management of pancreatic mucinous cysts [2], MD-IPMN criteria are given. Thus, the threshold value of the diameter of the main pancreatic duct is 5 mm. It is important to exclude other causes of obstruction. Since mucous fills the main pancreatic duct, it is another sign that clearly indicates the presence of the patient’s MD-IPMN - symptom of “fish mouth”. During the endoscopic examination we can see the expansion of the mouth of a large duodenal papilla, due to mucus, prolapsing into the duodenum [12]. BD-IPMN - pancreatic cyst diameter greater than 5 mm, which communicates with the side brunch pancreatic duct (Figure 6A & 6B). If the patient has a history of chronic pancreatitis, differential diagnosis with pseudocyst should be carried out [2].
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An important feature of BD-IPMN is the possibility of their multiple developing, in any part of the pancreas (Figure 7). Thus, BD-IPMN may be multiple in 20% -30% of cases. They can involve pancreas diffusely in 5% -10% [30,31]. This factor influences the choice of surgical tactics and forces to abandon the operation in favor of observation, since initially it is not known which parts of the pancreas are involved in the process, and in which of the cysts the process of malignancy will begin.
Mucinous cystic neoplasia (MCN)
MCN is defined as mucin-producing and septated cyst-forming epithelial neoplasia of the pancreas with a distinctive ovarian-type stroma, without communication with pancreatic duct [10,32]. MCN occurs predominantly in women in the fifth decade of life, during premenopausal [33]. However, there are a fairly large number of reports in the literature that show possibility of these neoplasms in men [34-36]. The ratio of women / men is 20/1. The mechanism of cyst formation in MCN is like IPMN, with the difference that mucous does not fill the pancreatic ducts. Therefore, the proximal part of the proximal branch is not visualized. One of the hypotheses for the develop of MCN is the possible incorporation of an ectopic ovarian stroma into the pancreas during embryogenesis. This ectopic tissue releases hormones (estrogen, progesterone) and growth factors, which first promotes the growth of a specific epithelium, and then triggers a cascade of changes leading to malignancy [12,37].
The tumor is represented by a single cyst, with a thick fibrous outer capsule and thin internal septs [38] (Figure 8A & 8B). The MCN wall is lined from the inside with a single-layer prismatic epithelium containing mucin granules. The irregularity, nodules, cystic inclusions can be visualized on the inner surface of the capsule and septs [39,40]. It is important to remember that the presence of such nodules, especially those that accumulate contrast, can be a sign of malignancy. The contents of the cyst are mucinous, viscous, most often transparent, but may have hemorrhagic staining. The mucin staining is positive. The principal visual difference from IPMN is the absent of communication with the pancreatic ducts [12]. However, in some cases, the tumor can compress the pancreatic duct, causing its dilatation in the distal part [41]. A cyst is found more often in the body or tail of the pancreas [42,43]. According to current guidelines, all MCNs should be subjected to surgical resection if the patient who fit for surgery, especially tumors more than 4 cm and with sings of worrisome or high-risk criteria [2,44].
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Serous cystic neoplasia (SCN)
SCN is a cystic neoplasm filled with serous fluid, originating from centroacinar cells and consisting of cubic glycogen-rich cells [10]. SCN is more common in women, most often in the sixth - seventh decade of life (50-60 years) [12]. The median age is 68 years [45]. Due to its benign nature, such tumors can grow to large sizes, without any symptoms [46]. Usually SCN is a single cyst, of a rounded shape, consisting of many small cysts, ranging in size from millimeters to several centimeters. The presence of microcystic component is called the sign of “honeycomb”, which is characteristically of this type of neoplasm [47] (Figure 9A-9C). Often in the center of the tumor can be located fibrous scar [12,25,33]. The inner surface of the cyst is lined with a single layer of cubic epithelium. The outer wall and the inner septs of the tumor of a good blood supply. SCN does not communicate with the pancreatic duct. The cyst is filled with a clear serous fluid.
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According to the WHO classification, SCN are divided into macrocystic and oligocystic type [48]. Japanese authors were proposed a different, more extended classification (Figure 10). In this case, the tumors are divided into three types, depending on the prevalence of microcystic or macrocystic components: 
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					microcystic type, 

					micro-macrocystic type and 

					macrocystic. Microcystic type is divided into solid type and the “honeycomb” type [47].
SCN has a slow growth rate. So, Tseng JF et al. [49] reported that the growth rate of neoplasm was 0.6 cm per year. Although, tumors larger than 4cm has significantly higher growth rate (1.98cm per year). Median time of observation was 2years.
Solid pseudopapillary neoplasia (SPN)
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SPN is a high differentiated malignant neoplasm consisting of monomorphic epithelial cells that form solid and pseudopapillary structures [10]. Morphologically, SPN combines a pseudopapillary solid component and a cystic component that resulting from hemorrhagic necrosis. This type of tumor is often has a tendency to hemorrhagic cystic degeneration [50]. Macroscopically, this is a well-defined, single tumor, of various sizes. Since SPN is asymptomatic, large-sized tumors (8-10cm) are often detected [12]. The most frequent localization is the tail of the pancreas, however, a number of authors report that the tumors may appear with equal frequency in different parts of the organ [51-54]. In the section, SPNs represent a combination of solid lobular areas, with areas of hemorrhages, necrosis, and cystic degeneration (Figure 11A-11D). The cyst is content not viscous fluid, with hemorrhagic staining, without mucous and poor in glycogen. SPN is detected mainly in young women (84% - 89%) in the third decade of life (20-30years). A number of authors report a later median age (32-38years), which is most likely due to a long asymptomatic carriage [55,56].
Rare pancreatic cysts:
In the pancreas there are other, rare types of cystic tumors that can also be neoplastic or non-neoplastic [57]. Non-neoplastic pancreatic cysts include epidermoid [58] and dermoid cysts [59], duplication, retention, congenital epithelial and lymphoepithelial cysts [60]. The preoperative diagnosis of these types of cysts is extremely difficult [61]. Neoplastic conditions such as lymphangioma [62], hemangioma [63], cystic hamartoma, and acinar cell cystadenoma can manifest as cysts. Some solid tumors can undergo cystic transformation (adenocarcinoma, pancreatoblastoma, sarcoma) [64]. In addition, a number of neoplasms may be of a mixed morphological type. One such example is serous neuroendocrine neoplasia [48,65]. The pathology of the splenic vessels may also visualize like a cyst of the pancreas. In our practice, there was a giant aneurysm of the splenic artery, which at the pre-hospital stage was regarded as a pseudocyst of the pancreas (Figure 12A-12C). A similar clinical situation was described by Korean authors [66].
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Extrapancreatic cysts, such as tumors and duplication cysts of the stomach [67], tumors of the left adrenal gland [68], tumors of the spleen [69,70] can imitate pancreatic cysts. In rare cases, echinococcal cysts of the pancreas are found [71].
Cystic neuroendocrine neoplasm must be included in the diagnostic algorithm. The following mechanisms of its development are suggested: 
	the result of hemorrhagic necrosis,
	impaired blood supply to the parenchyma, due to the capsule of the tumor, 
	intraductal growth [72,73]. Despite the mechanism of forming, there is no clinical difference between the solid and cystic forms of neuroendocrine neoplasm [74]. Comparative studies have not find a significant difference in the five-year survival rate between solid and cystic neoplasms [75,76]. Neuroendocrine cystic neoplasm is a rounded tumor, with the presence of solid and cystic components in various ratios. The capsule and the solid component of the tumor has a good vascularisation. Calcifications are rarely visualized in the structure [77,78].

Potential for Malignancy of Pancreatic Cystic Neoplasms
Oncogenesis in the pancreas goes through several stages, which consist of the formation of a precancerous change, a further change in the degree of dysplasia and the formation of foci of malignancy [79]. One of the strategies for early detection of pancreatic cancer is to detect changes that precede its development. MCN, IPMN, SPT, cystic neuroendocrine neoplasia, are precursors of pancreatic cancer [80]
Mucinous cysts have the highest malignant potential from other cystic neoplasms. The risk of developing invasive carcinoma in IPMN is 27.6% - 68% [81,82]. The WHO classification, IPMN is divided into three morphological subgroups, according to the grade of dysplasia: I - IPMN with mild or moderate dysplasia; II - IPMN with a high grade of dysplasia (essentially cancer in situ); III - IPMN associated with invasive carcinoma [83,84]. In addition, four histological subtypes of IPMN are distinguished: gastric, intestinal, pancreatobiliary, and oncocytic. So, BD-IPMN is more characteristic of the gastric type, while MD-IPMN is more intestinal [85]. 
Patients with gastric type IPMN are known to have a better prognosis, while pancreatobiliary and intestinal types have a poor prognosis [29]. The probability of development of invasive carcinoma is 9.4% for gastric type IPMN, 41.6% for intestinal, 63.2% for pancreatobiliary and 45.8% for oncocyte. Depending on the histological subtype, various types of carcinoma develop, respectively, the proportion of postoperative relapse and five-year survival differ [80]. As in the overwhelming majority of cases, BD-IPMN belong to the gastric histological subtype, the prognosis of these neoplasm is favorable, with a five-year survival rate for invasive carcinoma 70-93.7% [86,87].
For MCN, the likelihood of developing invasive carcinoma is about 17% [80,88,89]. Like IPMN, MCN is histologically divided into three types, depending on the severity of dysplastic changes: I - MCN with mild or moderate dysplasia; II - MCN with a high grade of dysplasia (essentially cancer in situ); III - MCN associated with invasive carcinoma [83].
For all MCN a five-year survival rate of 75% -93%. At the same time, in the MCN group with non-invasive carcinoma surgical treatment resulted in close to 100% and for invasive carcinoma five-year survival of 26% to 57% [43,90]. In the international consensus [2] and in the WHO classification [91], it is recommended not to use the term “carcinoma in situ”, but to equate it with a high grade of dysplasia. The definition of malignant mucinous neoplasm is applicable only to invasive carcinoma.
The visual signs of the mucinous neoplasms are known. Such signs are divided into two groups: 
	Signs of high risk (High-risk stigmata) and Table 1: High-risk stigmata and Worrisome features regardless International consensus-2012 [2].
	High-Risk Stigmata

	Mechanical jaundice in patients with cystic pancreatic head lesions

	A solid component with contrast enhancement within the cyst   

	Diameter of main pancreatic duct> 10mm 

	Cytology suspicious ore positive for malignancy 

	Worrisome Features

	Cyst>3cm   

	Thickened/contrast-enhanced cyst walls 

	Internal nodules (mural nodule), without contrast enhancement   

	Lymphadenopathy 

	Pancreatitis


Table 2: Factors highly predictive of malignancy and Increased risk for high-grade dysplasia or cancer regardless European evidence-based guidelines on pancreatic cystic neoplasms [68].
	Factors Highly Predictive of Malignancy

	Jaundice
Enhancing mural nodule (≥5mm) 
solid component, 
positive cytology, 
MPD measuring ≥10mm

	Increased Risk for High-grade Dysplasia or Cancer

	MPD dilatation between 5 and 9.9mm
Cystic growthrate ≥5mm/year
Increased level of serum CA 19.9 (>37U/mL)
Symptoms, enhancing mural nodules (<5mm)
Cyst diameter ≥40mm



	Alarming signs (worrisome features) (Table 1) [2]. The criteria for international consensus are very close to the criteria of the European group [44] (Table 2). Thus, the dilatation of the main pancreatic duct more than 10 mm is a positive predictive factor for the malignancy of IPMN in 56 - 89% (Figure 13A &13B).
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The risk of malignancy in SCN is extremely low and different authors estimated it at 0.2-3% [25,33,92]. Tseng et al. [48] studied the growth rate and biology of the tumor. The team came to the conclusion that the biological features of the cyst may vary depending on the size of the tumor. The transformation of large tumors becomes more aggressive. In 1989, George et al. [93] described a malignant variant of SCN, calling it a serous cystadenocarcinoma. Since then, in the literature periodically there are reports of a malignant variant of SCN [92,94-102]. Serous cystadenocarcinoma manifests metastases in adjacent organs and tissues. In most cases, the liver and locoregional lymph nodes are affected. All malignant tumors were symptomatic and in 89% of cases their size was more than 10 cm. At the same time, vascular and renal invasion, as well as local invasion into the stomach or duodenum are not a sign of SCN malignancy [103]. In the study of Fukasawa M et al. [47], long-term follow up of SCN did not lead to the malignancy of tumors in any of the cases. Surgical resection was performed due to the growth of neoplasm and the inability to evaluate in detail all parts of the tumor. In addition, the European Pancreatic Cystic Study Group reports that, specific mortality due to an SCN is nearly zero. The researchers note that the known cases of the detected of serous cystadenocarcinomas [92,104,105] do not fulfill the WHO criteria for a SCN. The authors propose to consider the potential for the malignancy of SCN approaching to zero [44].
The surgical treatment of asymptomatic, small-sized serous cysts carries greater operational risks than the risks of follow up of the neoplasm [45]. Moreover, the observation of SCN may be symptomatic, if a year after the discovery of the tumor, an increase in the size was not detected [44]. Solid pseudopapillary neoplasm (SPN) are classified as tumor with a low potential for malignancy [106,107]. They can metastasize without morphological criteria for malignancy, such as vascular invasion or infiltration of surrounding tissues [12]. The frequency of metastasis is 10-15% and depends on the tumors size [56,61,106,108,109]. Surgical treatment of these tumors is recommended, regardless of the presence of symptoms or size [44]. The prognosis after surgical treatment is favorable, even despite the presence of local metastases. The five-year survival rate is about 95% [28].
Approaches to the Differential Diagnosis of Cystic Neoplasias
Cystic neoplasms of small size are random findings in asymptomatic patients in most cases, so their targeted search is rarely carried out. But these structures are the most difficult for differential diagnosis. The diagnostic algorithm includes the interview of the patient of his anamnesis and complaints, laboratory tests, medical imaging methods (US, CT, MRI, EUS), morphological verification and analysis of the cyst contents.
The key questions that need to be answered in the research process are as follows:
	whether this cyst is a neoplasm; 
	if so, what type of neoplasm: mucinous or non-mucinous; 
	whether there are signs of cystic neoplasm malignancy; 
	if not, what is the potential for the malignancy of this neoplasm [107].

The first step of the diagnostic algorithm is to exclude or confirm the presence of pseudocysts. The pseudocyst is not difficult to diagnose in most cases. In addition, this is the most common cause of pancreatic cysts as was mentioned above [24]. SPN is found predominantly in young women, and the cystic form of neuroendocrine tumor is an extremely rare. So, if a pseudocyst is excluded, then the main diagnostic search is conducted between MCN, IPMN and SCN. Other types of pancreatic cysts are encountered in isolated cases less frequently [57].
At the initial assessment of the patient, it is necessary to pay attention to the following details: the patient’s age, gender, the presence of a history or symptoms of chronic pancreatitis, heredity. The choice of medical imaging methods is one of the controversial issues, which, however, is covered in detail in the clinical guidelines. In order to save the patient from unreasonable risks (radiation during CT, the risks of anesthesia and endoscopy with EUS), as well as reduce financial costs, it is necessary to understand what important additional information each study carries [2,44]. Standard transabdominal ultrasound may be proposed as a screening method. However, given the resolution of the method, the complexity of visualization of the pancreas, this method is not suitable for a detailed assessment of the identified changes.
CT scan is one of the most common methods for treating pancreatic cysts. The main bonuses of CT are the ability to assess the overall picture of the pancreato-biliary zone and abdominal organs, identify signs of chronic pancreatitis, determine the contrast enhancement of the neoplasm and identify additional areas that accumulate contrast. [110,111]. However, this method is not ideal for a detailed assessment of the structure of the cyst, the presence of internal structures, the determination of the microcystic component, and its connection with the pancreas duct [61]. In addition, CT is the source of patient radiation, and therefore, unnecessary research should be avoided [2,44]. The MRI with MRCP mode, is an ideal method for detecting pancreatic cyst and determining its connection with the pancreatic duct [112]. The method also allows us to estimate the overall picture of the abdominal cavity, to identify the anatomical features of the pancreatobiliary system [113,114].
EUS is able to identify the smallest details of the structure of cystic neoplasm, including internal structures, identify areas of microcystic transformation, internal nodes and a solid component, signs of invasive growth [2,44,114]. In small cysts, EUS is effective in determining the association of a cyst with the pancreatic duct. The contrast enhancement EUS (CH-EUS) allows to determine the features of the blood supply to neoplasm. In differential diagnosis of the internal nodes of cystic neoplasm, CH-EUS is superior to EUS without contrast enhancement [115,116]. The fine needle aspiration (EUS-FNA) is performed to evaluate the contents of the cyst. The sensitivity of the cytology is low, especially in the absence of a solid component. In this regard, a comprehensive assessment of punctate should be carried out. Ideally, the following diagnostic methods should be performed: cytology, level of amylase, lipase, staining for mucin, detection of tumor markers (CA 19-9, CEA), GNAS and KRAS mutations [32,44,117]. During EUS-FNA, confocal laser endomicroscopy can also be performed.
Large cysts are difficult to evaluate using EUS, since it is impossible to estimate the edges farther from the scanning zone. One of the limitations of EUS is its operator dependence [114,118]. In addition, it is necessary to take into account the increased risks of complications during FNA, which include infection of the cyst, bleeding, and the spread of tracer metastases [119-122].
Jenssen C & Kahl S [123] offer estimates of cystic neoplasm with the FLAGS (frequency, localization, age, gender, symptoms) system (Table 3). For example, if a cyst is found in the head of the pancreas in a 70-year-old man, the probability of MCN approaches zero [124]. Confocal laser endomicroscopy (CLE) is a newly invented endoscopic method that allows imaging of the mucosal layer during endoscopy at a subcellular level of resolution. Therefore, evaluation of changes in vascular architecture, connective tissue, and cellular components in the mucosa, as well as collecting real time in vivo histological images or optical biopsies of the gastrointestinal mucosa during the endoscopy will be facilitated by this modality. CLE techniques using needle-based confocal laser endomicroscopy (nCLE) that uses a miniprobe passing through a 19G needle for pancreatic cystic tumors, pancreatic masses, and lymph nodes [125].
The combination of the papillary projections feature, cytology and CEA level has been shown to have a sensitivity of 100% for the characterization of IPMN. Dense network of small vessels on a dark background is characteristic of neuroendocrine tumors in nCLE [126]. There is controversial information in recent literature about use of PET scan or PET/CT scan in management of pancreatic cystic lesions. Some preliminary investigation suggests that 18F-fluorodeoxyglucose positron emission tomography may be helpful in detection of malignant forms of IPMNs. But in the present time CLE and PET/CT doesn’t include in the international or national guidelines [127].
Conclusion
Differential diagnosis of cystic neoplasms is a complex clinical task requiring an integrated approach. Late or incorrect diagnosis of cystic neoplasm can lead to the choice of the wrong management, loss of time and the development of invasive pancreatic cancer and/or the performance of unreasonable surgical treatment.
Briefly, the keys for differential diagnosis are the following features of neoplasms [2,8,10,12,24,39]: Clinical symptoms and visual signs of acute or chronic pancreatitis are characteristic of pseudocysts. The pseudocyst is delimited by a well-marked smooth fibrous capsule, does not have an epithelial lining, contains a flowable fluid with a large amount of amylase, stains for mucin are negative, the level of tumor markers is low [119]. The sensitivity of the cytological method is low. BD-IPMN - cystic neoplasm formed in the branch duct of the pancreas. Visually, it can resemble a bunch of grapes. The contents of the cyst - a viscous fluid, with a positive stain on mucin, a high level of amylase, tumor markers can be positive. The task of medical visualization is to check the connection with the pancreatic duct and the absence of signs or the presence of malignancy. BD-IPMN can often be multiple. The sensitivity of the cytological method is low.
MD-IPMN is determined by the dilation of the pancreatic duct (≥5mm), without any clinical symptoms of pancreatitis, with no other causes of obstruction. An additional sign is the “symptom of a fish mouth”, when endoscopically the dilatation of the mouth of the major duodenal papilla is determined by the prolapse of mucus into the lumen of the duodenum. Cytological sensitivity is low. MCN is a single cyst, with a distinct external capsule, internal septas, not connected with the pancreatic duct. In the classic case, the visual picture is similar to an orange slice. The disease occurs predominantly in women during the premenopausal period. EUS-FNA shows the viscous, positive for mucin, low amylase, high levels of CEA, CA-19-9 fluids. Cytological sensitivity is low
SCN is a thin-walled cystic tumor with a microcystic component not connected with the pancreatic duct. EUS-FNA shows a bright, clear fluid with a low level of amylase, tumor markers and negative for mucin. The sensitivity of cytological study is low. SPN is a tumor with solid and cystic components, which is found mainly in young women (20-30 years old). EUS-FNA shows hemorrhagic fluids, with a low level of amylase, and negative staining for mucin. The diagnosis can be made as a result of morphological study of aspirate.
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Figure 6A

Figure 6B

Figure 6A & 6B: EUS shows communication of the cyst with branch pancreatic duct.

PV: Portal Vein; SV: Spleenic Vein; SMV: Superior Mesenteric Vein
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Figure 7: MRCP in patient with multiple BD-IPMN (area in the red oval).
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Figure 1: Common schema classification of pancreatic cystic lesions.
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Figure 3A: Typical CT.

Figure 3B: Typical EUS appearance.
Figure 3: Pancreatic pseudocyst.
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Figure 4A: MD-IPMN

Figure 4B: BD-IPMN
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Figure 4C: Mix type IPMN.
Figure 4: Schema of different types of IPMN.
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Figure 10: Macroscopic classification of SCN from Fukasawa M et al. [53].
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Figure 11A & 11B: EUS picture of the tumor with area of cystic degeneration.
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Figure 11D: Histological examination of SPN

Figure 11:Clinical case of SPN in 29 years old woman without any symptoms of pancreatic disease
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Figure 124 : EUS picture of aneurysm.
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Figure 12B: Communication with splenic artery.

Figure 12C: Dopler color view.

Figure 12: Clinical case of aneurysm of splenic artery that was regarded as a pseudocyst on CT without contrast. Contrast
wasn't use because patient had chronic renal failure.
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Figure 2: Common schema pseudocist formation.
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Figure 13A : EUS picture of enlarged pancreatic duct (PD) with solid components and intramural nodule in the neck of the
pancreas.

Figure 13B: EUS picture of pancreatic duct in the body.

Figure 13: Case of MD-IPMN with sings of invasive carcinoma.
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Figure 8B : Section view of postoperative MCN.

Figure 8: Clinical case of MCN in 47 years old woman.
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Figure 5A & 5B : MRCPview of cystic enlarged pancreatic duct in the head of the pancreas (red arrows) and moderate enlargement
in the body (green arrows) and enlarged common bile duct due to compression in the terminal part (vellow arrows)

Figure 5C: EUS view of enlarged main pancreatic duct Figure 5D: EUS view of enlarged main pancreatic duct in the
with enlarged branch ducts in the head of the pancreas. head and the body of the pancreas with solid component.

Figure 5E: Mucous prolapses through the mouth Figure 5F: Pancreaticoscopia; pseudopappilar epithelium with

of large duodenal papila strands of mucus in the main pancreatic duct.

Figure 5: Case of MD-IPMN with signs of malignancy.
MPD: Main Pancreatic Duct; BD: Branch Duct; SC: Solid Component
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Figure 9A : Clinical case of SCN in 42 years old woman.

Figure 9B : EUS view of the neoplasm (in the red oval).

Figure 9C :Postsurgery section view of the tumor.

Figure 9: Clinical case of SCN in 42 years old woman.





