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Abstract

The aim of this article is to clarify diagnostic pitfalls of pancreatic serous cystic neoplasm (SCN) that may result in erroneous characterization. Usual and unusual imaging findings of SCN as well as potential SCN mimickers are presented. The diagnostic key of SCN is to look for a cluster of microcysts (honeycomb pattern), which may not be always found in the center. Fibrosis in SCN may be mistaken for a mural nodule of intraductal papillary mucinous neoplasm (IPMN). The absence of cyst wall enhancement may be helpful to distinguish SCN from mucinous cystic neoplasm. However, oligocystic SCN and branch duct type IPMN may morphologically overlap. In addition, solid serous adenoma, an extremely rare variant of SCN, is difficult to distinguish from neuroendocrine tumor.
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Core tip: Most serous cystic neoplasm (SCN) consist of a combination of microcystic, macrocystic, and solid-appearing components. The imaging appearance of each component simply reflects the different sizes of cysts that comprise the SCN. The diagnostic key of SCN is to look for a cluster of microcysts (honeycomb pattern). However, differentiation between oligocystic SCN and branch duct type intraductal papillary mucinous neoplasm, and between neuroendocrine tumor and extremely rare solid serous adenoma, may be difficult.

Ishigami K, Nishie A, Asayama Y, Ushijima Y, Takayama Y, Fujita N, Takahata S, Ohtsuka T, Ito T, Igarashi H, Ikari S, Metz CM, Honda H. Imaging pitfalls of pancreatic serous cystic neoplasm and its potential mimickers. World J Radiol 2014; 6(3): 36-47  Available from: URL: http://www.wjgnet.com/1949-8470/full/v6/i3/36.htm  DOI: http://dx.doi.org/10.4329/wjr.v6.i3.36
INTRODUCTION

Pancreatic serous cystic neoplasm (SCN) is almost always benign[1-3]. Surgical resection may be indicated when it is large or symptomatic (e.g., recurring pancreatitis), or when it is difficult to distinguish from potentially malignant mucin-producing pancreatic cystic neoplasms, such as intraductal papillary mucinous neoplasm (IPMN) and mucinous cystic neoplasm (MCN)[4-8]. However, unusual imaging findings of SCN may result in mischaracterization and lead to unnecessary surgical resection. Therefore, it is important to be aware of unusual imaging findings of SCN and possible causes of mischaracterization. The aim of this manuscript is to clarify unusual imaging findings and diagnostic pitfalls of SCN that may result in erroneous characterization. Surgically resected SCN cases were reviewed and compared to the imaging findings of MCN and IPMN. Additionally, imaging findings of SCN mimickers are presented.

SCN

Between 2001 and 2011, 16 cases of pancreatic SCN were surgically resected. On preoperative imaging, seven of 16 (43.8%) were correctly characterized as SCN (no other differential diagnoses or most likely diagnosis). However, nine of 16 (56.2%) were not correctly diagnosed as SCN. Two were diagnosed as less likely for SCN (SCN was included in the differential diagnoses, but it was not the most likely diagnosis), and seven were mischaracterized as unlikely for SCN (SCN was not included in the differential diagnoses). Of these nine mischaracterized cases, the most likely imaging diagnoses were IPMN (n = 5), MCN (n = 3), and neuroendocrine tumor (NET) (n = 1).

There were 6 male and 10 female patients. The ages ranged from 27 to 75 years old (mean 57 years old). Six of the SCNs were found in the pancreatic head and 10 were in the pancreatic body/tail. The sizes ranged from 2.1 to 7.4 cm (mean 4.5 cm).

Because SCN is not usually surgically resected, there were a substantial number of mischaracterized SCN cases in this patient population. We retrospectively reviewed these 16 cases and clarified the potential causes for mischaracterization.

CONTROL GROUPS

MCN

Between 2001 and 2011, there were 23 surgically resected pancreatic MCN cases. There was one male patient and 22 female patients. The ages ranged from 17 to 76 years old (mean 42 years old). All but one case were found in the body/tail. The sizes ranged from 2.5 to 13.7 cm (mean 5.7 cm).

IPMN

Between 2007 and 2011, there were 72 IPMN cases that were further evaluated by multidetector-row CT (MDCT) and magnetic resonance imaging (MRI)/MR cholangiopancreatography (MRCP) for preoperative planning. In the clinical setting, many IPMNs are easily diagnosed if the communication with the main pancreatic duct (MPD) and prominent downstream MPD are evident. To focus on diagnostically problematic cases, we selected IPMN cases based on the following inclusion criteria: (1) branch duct type IPMN; (2) no communication with the pancreatic duct on MRCP; (3) no downstream MPD dilatation; and (4) no large solid component occupying the cystic space.
There were seven branch duct type IPMN cases that fit the inclusion criteria. All seven cases were surgically proven. There was one male patient and six female patients. The ages ranged from 45 to 72 years old (mean 62 years old). All were found in the pancreatic body/tail. The sizes ranged from 3.4 to 4.6 cm (mean 3.8 cm).

IMAGING REVIEW 

Imaging classification of SCN

MRCP and contrast-enhanced dynamic MDCT or MRI studies of SCN were reviewed, and components of the SCN were classified into three types: microcystic, macrocystic, and solid-appearing. A microcystic component referred to a cluster of microcysts that displayed a honeycomb pattern (high signal on MRCP, Figure 1)[9-14]. A macrocystic component was defined as a cyst larger than 2 cm (Figure 2)[15-17]. A solid-appearing component was defined as having no high signal on MRCP with iso to high attenuation/signal intensity on the pancreatic parenchymal phase (radiologically solid regardless of whether it was histologically solid or microcystic, Figure 3).

Based on the SCN components, SCN were classified as: (1) microcystic type; (2) oligocystic type (consisting of a macrocyst and a few small cysts without a honeycomb pattern)[15-17]; (3) solid-appearing type; and (4) mixed type (combination of at least two different components, Figure 2).

Based on the imaging classification of SCN, nine mischaracterized cases were reviewed and potential causes of mischaracterization were clarified. 

Wall enhancement and wall thickness

Presence or absence of cyst wall enhancement and wall thickness were compared between macrocysts in SCN and control groups (branch duct type IPMN and MCN). Cyst wall enhancement was evaluated on the axial images of the equilibrium phase of contrast-enhanced CT (4 min after initiation of the intravenous contrast). For this evaluation, the portions where lesions abutted the pancreatic parenchyma or adjacent organs were avoided.

If wall enhancement was appreciated, wall thickness was measured. Cyst wall thickness was classified as follows: (1) wall thickness was 2 mm or more; (2) wall enhancement was perceptible but wall thickness was less than 2 mm; and (3) no wall enhancement. Cyst wall thickness was compared between macrocysts in SCN and control groups (IPMN and MCN).

ADDITIONAL CASE PRESENTATION

To better illustrate imaging findings of SCN, additional cases of usual and unusual SCN and SCN mimickers are presented.

OUTCOME

Of the surgically resected pancreatic SCN, there were six microcystic, five oligocystic, four mixed, and one solid-appearing type (Figure 3). Of the four mixed types, three were mixed microcystic and macrocystic, and one was mixed microcystic and solid (Figure 4). Therefore, ten of 16 (62.5%) had microcystic and eight of 16 (50%) had macrocystic components. Eight cases were further evaluated for the presence or absence of cyst wall enhancement and wall thickness.

Of the nine mischaracterized SCN cases, there were five oligocystic (Figures 5 and 6), two microcystic, one mixed micro and macrocystic, and one solid-appearing type. All five oligocystic SCN were mischaracterized as either IPMN (Figure 7) or MCN. In two microcystic SCNs, fibrosis in the cystic lesion was erroneously characterized as a mural nodule of IPMN (Figures 8 and 9). In two of three mixed micro and macrocystic SCN, a cluster of microcysts was noted at the peripheral portion (not centrally located) (Figure 10), and one was mischaracterized as a branch duct type IPMN. One solid-appearing SCN was mischaracterized as a neuroendocrine tumor (Figure 3). 

The presence or absence of cyst wall enhancement and wall thickness is shown in Table 1. In SCN, seven of eight showed no wall enhancement (Figures 5 and 10). In contrast, all of the MCN cases (n = 23) showed wall enhancement and 15 (65.2%) showed 2 mm or more wall thickness. Of the branch duct type IPMN cases (n =7), four showed wall enhancement but three did not. There was a significant difference with respect to wall enhancement and wall thickening between SCN and MCN (P < 0.01, Kruskal-Wallis test), although there was no significant difference between SCN and branch duct type IPMN.

DISCUSSION

Pancreatic SCN is almost always benign (> 98%)[1,2]. The American College of Radiology[18] recommends consideration of surgical resection for SCN larger than 4 cm. However, most previously reported malignant SCNs with evidence of metastatic disease were larger than 10 cm[1,2] (Figure 11). Therefore, a threshold of 4 cm potentially includes many benign SCNs. As long as it is not symptomatic, this size criterion alone may not warrant surgical resection. Moreover, to avoid unnecessary surgical resection, it is important, not only to be familiar with typical imaging findings of SCN, but to also understand unusual imaging findings and diagnostic pitfalls. 

Typical imaging findings of SCN are well known. Microcystic SCN consists of a cluster of microcysts; the so-called “honeycomb pattern”[10-14] (Figure 1). Microcystic SCN can be hypervascular and may appear solid on contrast-enhanced computed tomography. MRI and MRCP can clearly demonstrate the microcystic nature of the lesion[9]. A macrocyst is defined as a cyst measuring more than 2 cm (or 1 cm) in diameter[1,15-17]. The mixed type most commonly consists of microcystic and macrocystic components[10,11,19]. Typically, microcysts are noted in the center and macrocysts are located peripherally[10,11,19]. In addition, fibrosis with or without calcification may be seen in the center[10,11,19]. 

In our series, two microcystic SCNs were mischaracterized as IPMN with mural nodule because fibrosis in the SCN mimicked a mural nodule. One case showed interval growth (Figure 8) with dilatation of the MPD. Dilatation of the MPD turned out to be a concomitant IPMN. In spite of benignancy, it has been reported that SCN may show interval growth on imaging follow-up[19-21]. Another case demonstrated an elongated shape along the course of the pancreatic tail (Figure 9), and part of the cystic lesion was erroneously considered MPD dilatation. In retrospect, neither case demonstrated downstream MPD dilatation,  nor did endoscopic retrograde cholangiopancreaticography (ERCP) demonstrate communication between the cystic lesions and the MPD. 

When diagnosing mixed micro and macrocystic SCN, the diagnostic key is to look for a honeycomb pattern. It should be emphasized that the honeycomb pattern may not always be in the central portion. The honeycomb pattern may be seen peripherally (Figure 10), and MRI/MRCP can better characterize and demonstrate a cluster of microcysts than CT. In addition, it may be helpful to understand the imaging spectrum of SCN by explaining that most SCNs consist of the combination of microcystic, macrocystic, and solid-appearing components. The imaging appearance of each component simply reflects the different sizes of cysts that comprise the SCN.

Solid variant SCN (solid serous adenoma) is extremely rare[22-24]. Even though imaging findings often appear solid (not very bright on MRCP with hypervascularity), it may be histologically microcystic (Figure 3). That is why we call such imaging findings “solid-appearing”. Solid-appearing components may be seen in mixed type SCNs (Figure 4). The differential diagnosis of solid serous adenoma (histologically solid) and solid-appearing SCN is neuroendocrine tumor (NET). Hayashi et al[25] reported that the Hounsfield units of SCN on unenhanced CT were lower than those of NET, and the relative wash-out ratio was higher in SCN than in NET. According to Hayashi et al[25], unenhanced CT showed all three SCNs to be low density and only one of 14 NETs to be low density. The delayed phase showed two of three SCNs to be low density (wash-out) but NET did not show wash-out. These criteria may be useful for the differential diagnosis between solid-appearing (histologically microcystic) SCN and NET because no contrast stasis is expected in the microcystic spaces of SCN. However, for solid serous adenoma (histologically solid), it is uncertain if this criteria is helpful for the differential diagnosis because fibrosis in solid serous adenoma may cause delayed enhancement of the lesion (Figure 12). Additionally, the enhancement pattern of NET is variable, and NET can be low density in the delayed phase (Figure 13). If imaging findings do not suggest a microcystic nature, endoscopic ultrasound-guided biopsy should be considered to exclude NET.

Von Hippel-Lindau (VHL) associated SCN is another variant of SCN (Figure 14)[26]. VHL-associated SCN is usually multifocal, and it may present as diffuse pancreatic involvement[26]. In patients with VHL disease, concomitant NET may be encountered[26,27]. In addition, cases of SCN concomitant NET and mixed SCN and NET have been reported in patients with and without VHL disease[28-30]. Similar to solid serous adenoma, prospective imaging diagnosis of mixed SCN and NET is difficult.

Oligocystic SCN consists of a macrocyst and a few small cysts showing a “cyst-by-cyst” pattern[15-17]. In our series, the cyst wall of the macrocyst was thin, and wall enhancement was not typically seen. Owing to a common capsule, wall enhancement is seen in MCN[31,32]. We evaluated cyst wall enhancement in the equilibrium phase CT because we hypothesized that the contrast enhancement of fibrosis in the capsule would be more conspicuous in equilibrium than in the arterial or portal venous phases. The presence or absence of cyst wall enhancement may be helpful for the differential diagnosis between oligocystic SCN and MCN (Figure 5), although the cyst wall of MCN may be thin (< 2 mm) in some cases. On the other hand, distinguishing oligocystic SCN from branch duct type IPMN may be difficult[33,34], especially when MDCT or MRI/MRCP fails to demonstrate the communication with the pancreatic duct (Figure 7). Because the presence or absence of cyst wall enhancement is not helpful, and oligocystic SCN lacks a honeycomb pattern, imaging findings of oligocystic SCN and IPMN may overlap (Figures 6 and 7). Even though it is morphologically suspicious for an oligocystic SCN, branch duct type IPMN cannot be excluded because branch duct type IPMN is more common than oligocystic SCN. In such cases, ERCP (to evaluate the communication with the MPD) or EUS-guided cyst aspiration may be necessary to differentiate the two[35-40]. 

Other than IPMN and MCN, non-neoplastic pancreatic cysts such as lymphoepithelial cyst (LEC)[41,42] (Figure 15) and extensively necrotic/hemorrhagic pancreatic tumors such as solid pseudopapillary neoplasm (SPN) (Figure 16) may mimic SCN[43-46]. Both LEC and SPN may present as high intensity masses on T2-weighted images and MRCP. Diffusion-weighted imaging (DWI) is helpful for the differential diagnosis because LEC and SPN may show high intensity on DWI owing to high proteinaceous fluid and hemorrhage/solid components, respectively. In contrast, it is unusual for SCN to contain proteinaceous or hemorrhagic fluid although SCN can be partially hemorrhagic (Figure 2)[19]. In addition, care should be taken to exclude extrapancreatic masses such as peripancreatic lymphadenopathy. Necrotic lymph nodes or metastasis from mucinous adenocarcinoma may mimic pancreatic cystic neoplasms (Figure 17).

Pancreatic pseudocyst is a common non-neoplastic cystic lesion occurring after pancreatitis or trauma[47-49]. Pancreatic pseudocyst typically presents as a unilocular cyst. The thickness of cyst wall varies depending on the ages of pseudocysts. Cyst wall enhancement may not be seen or may be barely seen at an earlier age. However, differentiating acute pseudocysts from SCN may not be problematic because recent episodes of pancreatitis or trauma should be documented. In chronic pseudocyst, a thickened enhancing cyst wall can be seen (Figure 18). For chronic pseudocyst without documented history of pancreatitis, the distinction from MCN may be more difficult. Additionally, cases of SCN with subtotal cystic degeneration have been reported[50], which may be difficult to distinguish from pseudocyst.

CONCLUSION

The diagnostic key of microcystic or mixed micro and macrocystic SCN is to look for a honeycomb pattern, which may not always be located in the center. Care should be taken not to erroneously characterize fibrosis in SCN as a mural nodule of IPMN. Although the presence or absence of cyst wall enhancement in the equilibrium phase may be helpful for the differential diagnosis between SCN with macrocysts and MCN, it is not helpful for SCN versus branch duct type IPMN. Differentiation between oligocystic SCN and branch duct type IPMN, and between NET and extremely rare solid serous adenoma, may be difficult. 
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Figure Legends
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Figure 1  A 65-year-old male with clinically diagnosed typical microcystic serous cystic neoplasm. A: Unenhanced axial computed tomography (CT) shows a low density mass (arrow) relative to the pancreatic head; B: The pancreatic parenchymal phase of a contrast-enhanced CT shows mild patchy tumor enhancement (arrow); C: The equilibrium phase shows the mass to be low density (arrow); D: Coronal T2-weighted single-shot fat saturation-echo magnetic resonance image clearly demonstrate the mass (arrow) consisting of a cluster of microcysts (honeycomb pattern).
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Figure 2  A 57-year-old female with mixed microcystic and macrocystic serous cystic neoplasm. A: Coronal T2-weighted single-shot fast spin-echo magnetic resonance (MR) image with fat saturation shows a cystic mass (large arrow) in the pancreatic head consisting of central microcysts and peripheral macrocysts. The small arrow indicates dilatation of the upstream main pancreatic duct. B: Axial T1-weighted gradient-echo MR image with fat saturation shows high intensity fluid in the macrocysts (arrows), representing hemorrhage. Hemorrhage may be seen in macrocysts, although it is uncommon.
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Figure 3  A 43-year-old female with solid-appearing serous cystic neoplasm in the pancreatic head. A: The arterial phase of an axial contrast enhanced (CE) T1-weighted gradient-echo (GRE) magnetic resonance (MR) image with fat saturation shows an enhancing mass in the pancreatic head (arrow); B: The equilibrium phase of an axial CE T1-weighted GRE MR imaging shows the tumor (arrow) to be low intensity (wash-out); C: The pancreatic head mass (arrowhead) is not clearly demonstrated on MR cholangiopancreatography. The pancreatic head mass appears radiologically solid (solid-appearing). An arrow shows a concomitant small intraductal papillary mucinous neoplasm; D: Macroscopic view of the resected specimen shows the mass appears solid; E: Microscopic view shows the tumor consisting of small cystic structures with intervening fibrous stroma.
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Figure 4  A 64-year-old female with mixed microcystic and solid-appearing serous cystic neoplasm. A: The pancreatic parenchymal phase of an axial contrast enhanced-computed tomography (CT) shows a large enhancing mass in the pancreatic body. The right side of the tumor shows avid arterial enhancement (arrow), and the left side is low density (arrowheads); B: Magnetic resonance cholangiopancreatography shows a microcystic component at the left side of the tumor (arrowhead) that corresponds to the low density area on CT. In contrast, the right side of the tumor is radiologically solid-appearing (arrow); C: Microscopic view of the left side of the tumor [microcystic component (arrowheads in A and B)] consists of various sizes of small cystic spaces; D: Microscopic view of the right side of the tumor [solid-appearing component (arrows in A and B)] consists of smaller sized microcysts. It is radiologically solid-appearing but histologically microcystic.
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Figure 5  A 40-year-old female with oligocystic serous cystic neoplasm (unilocular). A: The pancreatic parenchymal phase of an axial contrast enhanced-computed tomography shows a unilocular cystic mass arising from the pancreatic body (arrow); B: The equilibrium phase shows no cyst wall enhancement (arrow).

[image: image6.png]LAY A%





Figure 6  A 61-year-old female with oligocystic serous cystic neoplasm showing a cyst-by-cyst pattern. A: Magnetic resonance cholangiopancreatography demonstrates a cystic mass (arrow) in the pancreatic tail consisting of a macrocyst and two adjacent smaller cysts; B: Axial T2-weighted single-shot fast spin-echo magnetic resonance image shows a lobulated macrocyst (arrowhead) with adjacent smaller cysts (small arrows) in the pancreatic tail (cyst-by-cyst pattern).
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Figure 7  A 45-year-old female with branch duct type intraductal papillary mucinous neoplasm mimicking oligocystic serous cystic neoplasm (also see Figure 6). A: Magnetic resonance cholangiopancreatography shows a cystic mass (arrow) in the body of the pancreas. The communication with the main pancreatic duct (MPD) is not apparent even with the source images (not shown). There is no downstream MPD dilatation; B: Axial T2-weighted single-shot fast spin-echo magnetic resonance image with fat saturation demonstrates a mass showing a cyst-by-cyst pattern (arrow); C: Endoscopic retrograde pancreatography shows the cystic lesion to be opacified (arrow), representing communication with the pancreatic duct.
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Figure 8  A 74-year-old female with microcystic serous cystic neoplasm and intraductal papillary mucinous neoplasm. A: Magnetic resonance cholangiopancr -eatography (MRCP) shows a cystic mass (arrow) in the pancreatic head with mild upstream main pancreatic duct (MPD) dilatation; B: Follow-up MRCP 5 years after Figure 8A shows interval increase in size of the cystic lesion (arrow) with fusiform dilatation of the upstream MPD (arrowhaed) and cystic dilatation of multiple branch ducts. In retrospect, the cystic lesion in the pancreatic head appears microcystic without downstream MPD dilatation; C: The portal venous phase of an axial contrast enhanced-computed tomography shows an enhancing component (arrow) within the cystic lesion. Intraductal papillary mucinous neoplasm (IPMN) with solid component was suspected; D: Endoscopic retrograde pancreatography shows extrinsic compression of the MPD due to the cystic lesion in the pancreatic head (arrow) without cyst opacification, although fusiform dilatation of the upstream MPD (arrowhead) is demonstrated; E: Resected specimen shows the cystic mass in the pancreatic head consisting of microcysts. The enhancing component eventually represented fibrosis (arrow) within microcystic serous cystic neoplasm. In addition, the fusiform dilatation of the MPD turned out to be IPMN.
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Figure 9  A 74-year-old male with microcystic serous cystic neoplasm mischaracterized as intraductal papillary mucinous neoplasm with a solid component. A: The pancreatic parenchymal phase of an axial contrast enhanced-computed tomography shows a cystic lesion with an enhancing component (arrow) in the pancreatic tail; B: Magnetic resonance cholangiopancreatography (MRCP) shows the cystic lesion to be elongated, and the upstream main pancreatic duct (MPD) appears to be dilated (arrow). There is no dilatation of the downstream MPD. The extrahepatic bile duct is tortuous, likely due to distal gastrectomy (Billroth I reconstruction); C: Endoscopic retrograde pancreatography shows the cystic lesion to be unopacified. There is no communication with the pancreatic duct or upstream MPD dilatation. MRCP findings eventually represented a part of the cystic lesion along the course of the pancreas rather than MPD dilatation (arrow, B); D: Macroscopic view of the resected specimen (short axis cut section) shows the cystic lesion consisting of microcysts and fibrosis (arrow).
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Figure 10  A 27-year-old female with mixed microcystic and macrocystic serous cystic neoplasm. A: The pancreatic parenchymal phase of an axial contrast enhanced- computed tomography shows a lobulated cystic mass (arrow) in the pancreatic tail; B: The equilibrium phase shows no cyst wall enhancement (arrow); C: Magnetic resonance cholangiopancreatography clearly shows a cluster of microcysts (honeycomb pattern) in the peripheral portion of this cystic lesion (arrow).
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Figure 11  A 78-year-old female with a large serous cystic neoplasm with liver metastasis. A: The pancreatic parenchymal phase of an axial contrast enhanced- computed tomography (CT) demonstrates a large low density mass with patchy enhancement in the body and tail of the pancreas. Central calcification is noted (arrow); B: Axial CT cranial to Figure 11A shows a low density liver mass with peripheral and patchy enhancement in segment Ⅷ (arrow). The appearance is similar to the pancreatic mass.
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Figure 12  A 65-year-old female with solid serous adenoma. A: Unenhanced axial computed tomography shows a large mass with central calcification (arrow) in the tail and body of the pancreas. The lesion is isodense to the normal pancreatic parenchyma; B: The pancreatic parenchymal phase shows avid tumor enhancement (arrow); C: The equilibrium phase shows the mass to be high density (arrow) relative to the normal pancreatic parenchyma, representing persistent enhancement (no wash-out); D: Magnetic resonance cholangiopancreatography does not show the mass or cystic spaces; E: Microscopic view of the resected specimen shows a solid nest of tumor cells with abundant fibrous stroma.
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Figure 13  A 65-year-old male with neuroendocrine tumor (well-differentiated neuroendocrine carcinoma). A: Unenhanced axial computed tomography shows a large mass with central calcification (arrow) in the pancreatic body; B: The venous phase shows moderate and relatively homogeneous tumor enhancement (arrow). (The arterial phase was not available for this case); C: The delayed phase shows the tumor to be low density (arrow). Wash-out may not always be suggestive of serous cystic neoplasm (also see Figure 12).
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Figure 14  A 43-year-old female with von Hippel-Lindau disease. A: The arterial phase of an axial contrast enhanced-computed tomography demonstrates numerous cystic lesions in the body and tail of the pancreas. There is a solid hypervascular lesion in the pancreatic body (arrow), representing neuroendocrine tumor; B: A multilocular cystic lesion in the pancreatic head consists of a punctate central calcification (arrow) with microcystic (right side) and macrocystic (left side) components, representing serous cystic neoplasm. 
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Figure 15  A 72-year-old female with pancreatic lymphoepithelial cyst. A: Axial T2-weighted fast spin-echo magnetic resonance (MR) image with fat saturation shows a high intensity mass (arrow), which is exophytic from the neck of the pancreas (not shown); B: Axial T1-weighted gradient-echo (GRE) MR image with fat saturation shows the mass to be high intensity (arrow). Findings on T2-weighted image (Figure 14A) may mimic microcystic serous cystic neoplasm (SCN). However, the widespread distribution of high signal is somewhat unlikely for hemorrhage within microcysts of SCN because each locule should be separated by multiple septations; C: Axial diffusion-weighted MR image (b-factor = 1000) shows the mass to be high intensity (arrow), unlikely for SCN.
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Figure 16  A 39-year-old male with solid pseudopapillary neoplasm. A: Magnetic resonance cholangiopancreatography shows a high intensity pancreatic tail mass (arrow) that appears as a cluster of microcysts, mimicking microcystic serous cystic neoplasm (SCN); B: Axial diffusion-weighted magnetic resonance (MR) image (b-factor = 1000) shows the mass to be high intensity (arrow), unlikely for microcystic SCN; C: The equilibrium phase of an axial contrast enhanced T1-weighted gradient-echo MR image shows peripheral solid enhancing component within the tumor (arrows).
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Figure 17  A 32-year-old female with lymph node metastasis from mucinous adenocarcinoma of the transverse colon (not shown). A: The portal venous phase of an axial computed tomography shows a low density mass (arrow) adjacent to the pancreatic head (asterisk); B: Axial magnetic resonance cholangiopancreatography shows the mass to be high intensity, mimicking microcystic serous cystic neoplasm (SCN). However, the presence of primary tumor and the lesion location (transverse mesocolon) are suggestive of lymph node metastasis rather than microcystic SCN.
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Figure 18  A 56-year-old male with chronic pancreatic pseudocyst. A: The venous phase of an axial contrast enhanced T1-weighted gradient-echo magnetic resonance image demonstrates a cystic lesion with thick cyst wall and septation (arrows) arising from the pancreatic tail. Although this is a male patient, making mucinous cystic neoplasm unlikely, imaging findings of chronic pseudocyst may still mimic mucinous cystic neoplasm; B: The axial fast spin-echo T2-weighted magnetic resonance image with fat saturation shows non-enhancing debris (A) attached to the cyst wall and the septum (arrows).
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Table 1  Cyst wall enhancement and wall thickness  n (%)


�
No wall 


enhancement�
Wall thickness 


< 2 mm�
Wall thickness


 ≥ 2 mm�
�
  SCNb


�
7 (87.5)


�
1 (12.5)


�
          0


�
�
  MCNb


�
             0


�
8 (34.8)


�
15 (65.2)


�
�
  IPMN


�
3 (42.9)


�
3 (42.9)


�
  1 (14.3)


�
�
SCN: Serous cystic neoplasm; MCN: Mucinous cystic neoplasm; IPMN: Intraductal papillary mucinous neoplasm. Typically, macrocysts in SCN show no wall enhancement and MCNs show wall enhancement. IPMN may or may not show wall enhancement.  There is a significant difference between SCN and MCN (bP < 0.01, Kruskal-Wallis test), although no significant difference is shown between SCN and IPMN. The presence or absence of wall enhancement is helpful for differentiating SCN vs MCN, but it is not for SCN vs IPMN. In addition, MCN may present as a relatively thin-walled cyst (< 2 mm).








