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ABSTRACT 
 
Context Schwannomas are benign neoplasms 
arising from peripheral nerve tissue. 
Pancreatic schwannoma is a very rare 
condition. We present the histological and 
cytological features of a pancreatic 
schwannoma with cystic degeneration. 
 
Case report A 51-year-old male was 
diagnosed with a cystic tumor measuring 
approximately 6 cm in the tail of the pancreas. 
Distal pancreatectomy and splenectomy were 
performed. Cystic fluid from the tumor was 
obtained intraoperatively by fine-needle 
aspiration, and it showed scattered spindle 
tumor cells against a background of 
hemosiderin-laden histiocytes. During the 
operation, we informed the surgeon that the 
tumor consisted of “atypical spindle cells”. 
Histologically, the tumor was diagnosed as a 
schwannoma with cystic degeneration which 
had originated in the pancreas. The diagnosis 
was confirmed by positive immunostaining of 
the tumor cells in both histological and 
cytological materials for S-100 protein. 
 
Conclusion Problems occasionally arise with 
the use of fine-needle aspiration in the 
diagnosis of cystic diseases of the pancreas 
because of the difficulty in obtaining adequate 
specimens. Nevertheless, it should be 
emphasized that intraoperative fine-needle 
aspiration is as informative as a frozen section 
diagnosis, when appropriately performed. 

 
INTRODUCTION 
 
Schwannomas, also known as neurinomas, are 
usually encapsulated, benign neoplasms 
arising from peripheral nerve tissue. 
Histologically, a typical schwannoma is 
composed of two areas: the Antoni A area is 
characterized by closely packed spindle cells 
with occasional nuclear palisading and 
Verocay bodies; the Antoni B area is occupied 
by loosely arranged tumor cells which are 
separated by abundant myxoid stroma. 
Immunohistochemically, schwannomas are 
usually positive for S-100 [1]. Leu-7 (CD57) 
[2] and glial fibrillary acidic protein (GFAP) 
[3] are also occasionally expressed. The 
extremities, neck, mediastinum, retroperitoneum, 
posterior spinal roots, and cerebellopontine 
angle are the common areas where schwan-
nomas occur [4]. Although a schwannoma 
arising in the pancreas is rarely encountered, 
cystic degeneration of pancreatic schwan-
nomas has been reported [5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20]. In this 
report, we present the histological and 
cytological features of a pancreatic schwan-
noma with cystic degeneration. 
 
CASE REPORT 
 
In a thorough medical check-up, a left upper 
abdominal mass was detected by trans-
abdominal ultrasonography in a 51-year-old 
male. His medical history, symptoms, and 
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physical examination were unremarkable. 
Laboratory data revealed no significant 
abnormal findings, including the tumor 
markers carcinoembryonic antigen (CEA) and 
CA 19-9. Computed tomography (CT) and 
magnetic resonance imaging (MRI) (Figure 1) 
revealed a cystic mass with some septae in the 
tail of the pancreas. The tumor measured 
approximately 6 cm at its maximum diameter. 
No communication was detected between the 
cystic mass and the main pancreatic duct on 
endoscopic retrograde cholangiopancreatography 
(ERCP). Based on these findings, a mucinous 

cystic neoplasm was considered to be the 
most probable preoperative diagnosis, even 
though it was a male patient. Distal 
pancreatectomy and splenectomy were 
performed. 
Cystic fluid from the pancreatic tumor was 
obtained intraoperatively by fine-needle 
aspiration (FNA). Scattered spindle tumor 
cells against a background of hemosiderin-
laden histiocytes were identified on 
Papanicolaou staining (Figure 2a and 2b). The 
nuclei were ovoid or spindle-shaped and 
arranged in a fine granular chromatin pattern. 
A single prominent nucleolus was seen. Some 
tissue fragments were composed of spindle 
cells (Figure 2c). A few binucleated spindle 
cells were observed. Intranuclear inclusions 
were also present. During the operation, we 
informed the surgeon that the tumor consisted 
of “atypical spindle cells”. After the 
operation, positive immunohistochemical 
reaction to antibodies against S-100 protein 
(polyclonal, dilution 1:400; Dako, Glostrup, 
Denmark) was observed in the cytological 
material taken from the tumor cells (Figure 
2d). 
The resected pancreas showed an 
encapsulated tumor measuring 65x65x40 mm 
at the anterior side of the pancreatic tail 
(Figure 3a). On cross-section, multilocular 
cystic spaces with yellowish appearance were 
found, separated by thin septae and containing 
serous fluid (Figure 3b). Hemorrhagic foci 
were present. Microscopically, the tumor was 
composed of spindle-shaped cells with 

Figure 2. Cytological features of the cystic fluid 
obtained using fine-needle aspiration (FNA). a.
Spindle tumor cells are scattered against a background 
of hemosiderin-laden histiocytes (Papanicolaou stain, 
x400). b. Tumor cells showing a fine granular 
chromatin pattern with a single prominent nucleolus 
(Papanicolaou stain, x1,000). c. Some tissue fragments 
composed of spindle cells are detected (Papanicolaou 
stain, x100; inset x400). d. Tumor cells are positive for 
S-100 (x1,000). 

Figure 3. Macroscopic findings. a. The tumor is 
located in the pancreatic tail. b. On cross-section, the 
tumor shows cystic spaces with focal hemorrhage and 
contains serous fluid. Tumor size: 65x65x40 mm. 

Figure 1. MRI T2-weighted image. A multicystic 
tumor is present in the pancreatic tail (arrow). 



JOP. J Pancreas (Online) 2008; 9(2):203-208. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 2 - March 2008. [ISSN 1590-8577] 205

alternating areas of compact, elongated cells 
(Antoni A area) (Figure 4a and 4b) and less 
cellular, loosely cohesive areas (Antoni B 
area) (Figure 4a and 4c). The infiltration of 
hemosiderin-laden histiocytes was marked in 
the Antoni B area. Small-to-large blood 
vessels were embedded in the tumor. There 
were transitional regions between the 
peripheral nerves and the tumor cells. No 
epithelial lining in the wall of the cystic 
spaces was identified. The cystic spaces 
contained serous exudates containing 
hemosiderin-laden histiocytes, erythrocytes, 
lymphocytes, and neutrophils (Figure 4a). 
Some clusters of spindle-shaped tumor cells 
were found in the cystic spaces. Abundant 
pancreatic tissues were attached to the tumor 
at the posterior side, and a small amount of 
atrophic pancreatic tissue was observed at the 
anterior side. The tumor was clearly separated 
from the pancreatic parenchyma by a dense 
fibrous capsule without infiltrative growth. 
The mitotic count was less than 1% per 10 
high-power fields. Immunohistochemically, 
the tumor cells were diffusely positive for S-
100 (Figure 4d), vimentin (clone V9, dilution 
1:100; Dako, Glostrup, Denmark) and Leu7 
(clone HNK-1, dilution 1:50; Becton 
Dickinson, Franklin Lakes, NJ, USA) but 

negative for c-kit (clone 9.7, dilution 1:1; 
Ventana, Tucson, AZ, USA), alpha-smooth 
muscle actin (clone 1A4, dilution 1:800; 
Sigma, St. Louis, MO, USA), CD34 (clone 
QBEnd/10, dilution 1:10; Novocastra, 
Newcastle-Upon-Tyne, UK), desmin (clone 
D33, dilution 1:200; Dako, Glostrup, 
Denmark) and GFAP (clone 6F2, dilution 
1:50; Dako, Glostrup, Denmark). The Ki-67 
(clone MIB-1, dilution 1:50; Dako, Glostrup, 
Denmark) labeling index was 2.5%. The 
tumor was diagnosed as a pancreatic 
schwannoma with cystic degeneration. 
 
DISCUSSION 
 
In the English literature, 31 cases of 
pancreatic schwannomas, excluding malignant 
schwannomas and malignant peripheral nerve 
sheath tumors, have been reported including 
our present case [5, 6, 7, 8, 9, 10, 11, 12, 13, 
14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26, 27, 28, 29]. There was no apparent gender 
predilection (male: 15; female: 16). The 
patients’ ages ranged from 40 to 87 years 
(average 59.9 years). The tumor size ranged 
from 1.0 to 20.0 cm in diameter (average 5.6 
cm). The major location was the head or the 
uncinate process of the pancreas. 
Interestingly, more than half of the reported 
pancreatic schwannomas showed cystic 
degeneration (68%). 
Intraductal papillary mucinous neoplasm 
(IPMN), mucinous cystic neoplasm, serous 
cystic neoplasm, solid pseudopapillary 
neoplasm, and pseudocyst are representative 
diseases which need to be differentiated from 
pancreatic schwannomas with cystic 
degeneration. A preoperative diagnosis of 
pancreatic cystic lesions is usually made 
using serum tumor markers, endoscopic 
ultrasonography (EUS), and CT- or EUS-
guided FNA. Cytological features of IPMNs 
and mucinous cystic neoplasms include 
mucus-producing columnar cells arranged in 
sheets or a papillary structure within a 
prominent mucinous background [30]. Serous 
cystic neoplasms yield hypocellular materials 
with non-mucinous cuboidal cells possessing 
bland nuclei and pale cytoplasm [31, 32]. The 
characteristic cytological feature of a solid 

Figure 4. Histological findings. a. Cystic spaces with 
hemorrhage are found in the tumor (hematoxylin-eosin 
stain, x5). b. The tumor shows closely packed spindle-
tumor cells corresponding with Antoni A area 
(hematoxylin and eosin x50). c. Fewer cellular areas 
(Antoni B area) with many hemosiderin-laden 
histiocytes are also observed (hematoxylin and eosin 
x100). d. Tumor cells are strongly positive for S-100 
protein (x50). 
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pseudopapillary neoplasm is branching 
fragments with central capillaries and myxoid 
stroma [33]. Pseudocysts show little or no 
epithelial cells and a predominance of 
histiocytes and inflammatory cells [32]. 
Cytologically, a schwannoma is character-
istically composed of spindle-shaped cells 
which possess indistinct cytoplasmic borders 
and wavy nuclei embedded in a fibrillary and 
occasionally myxoid or collagenous matrix. 
An Antoni A area (cohesive cellular clusters) 
and an Antoni B area (loosely cohesive or 
poorly cellular sheets) are occasionally found 
[34]. According to Domanski et al. [34], 
cystic degeneration was detected in 22 of 116 
cases of schwannoma diagnosed by aspiration 
cytology. Smears from schwannomas with 
cystic degeneration showed scattered round-
to-oval cells, accompanied by occasional 
histiocytes [34]. 
In general, the diagnosis of schwannoma by 
FNA cannot be satisfactorily made because it 
is difficult to obtain adequate specimens [34]. 
The majority of pancreatic schwannomas are 
diagnosed after laparotomy. Only in one case 
described by Bui et al. was there a compatible 
diagnosis of pancreatic schwannoma achieved 
using preoperative EUS-guided FNA [6]. The 
cytological features of the tumor in Bui’s case 
included a “whorling” appearance of spindle 
cells which strongly stained for S-100 protein. 
Domanski et al. [34] have reported that cell 
blocks in the fluid aspirated from cystic 
schwannomas show strong positivity for S-
100 protein. In the present case, a 
schwannoma could not be definitively 
diagnosed based on the cystic fluid materials 
obtained intraoperatively, mainly because of a 
paucity of tumor cells. However, positive 
immunohistochemical staining of the 
cytological and histological materials for S-
100 protein led to the final diagnosis of 
pancreatic schwannoma. The utility of S-100 
protein staining of cytological materials 
obtained by FNA for the diagnosis of 
schwannoma was demonstrated. Correct 
preoperative or intraoperative diagnosis of 
schwannoma by using FNA is expected to 
influence its treatment, including the surgical 
procedure. 

In conclusion, we present a pancreatic 
schwannoma characterized by cystic 
degeneration for which intraoperative FNA 
was performed. Although pancreatic 
schwannoma is a rare benign disease, it 
should be included in the list of differential 
diagnoses of pancreatic diseases with cystic 
degeneration because cystic changes 
accompany various pancreatic diseases. 
 
 
Received November 19th, 2007 - Accepted 
January 7th, 2008 
 
Keywords Biopsy, Fine-Needle; Cytology; 
Neurilemmoma; Pancreas 
 
Abbreviations GFAP: glial fibrillary acidic 
protein 
 
Conflict of interest The authors have no 
potential conflicts of interest 
 
Correspondence 
Kenichi Hirabayashi 
Department of Pathology 
Tokai University, School of Medicine 
143 Shimokasuya, Isehara 
Kanagawa 259-1193 
Japan 
Phone: +81-463.93.1121 
Fax: +81-463.91.1370 
E-mail: khira@is.icc.u-tokai.ac.jp 
 
Document URL: http://www.joplink.net/prev/200803/15.html 
 
 
References 
1. Weiss SW, Langloss JM, Enzinger FM. Value of 
S-100 protein in the diagnosis of soft tissue tumors 
with particular reference to benign and malignant 
Schwann cell tumors. Lab Invest 1983; 49:299-308. 
[PMID 6310227] 

2. Perentes E, Rubinstein LJ. Immunohistochemical 
recognition of human nerve sheath tumors by anti-Leu 
7 (HNK-1) monoclonal antibody. Acta Neuropathol 
1985; 68:319-24. [PMID 2418621] 

3. Memoli VA, Brown EF, Gould VE. Glial fibrillary 
acidic protein (GFAP) immunoreactivity in peripheral 
nerve sheath tumors. Ultrastruct Pathol 1984; 7:269-75. 
[PMID 6543600] 

4. Oberman HA, Sullenger G. Neurogenous tumors 
of the head and neck. Cancer 1967; 20:1992-2001. 
[PMID 4294037] 



JOP. J Pancreas (Online) 2008; 9(2):203-208. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 2 - March 2008. [ISSN 1590-8577] 207

5. Wu YL, Yan HC, Chen LR, Chen J, Gao SL, Li 
JT. Pancreatic benign schwannoma treated by simple 
enucleation: case report and review of literature. 
Pancreas 2005; 31:286-8. [PMID 16163062] 

6. Bui TD, Nguyen T, Huerta S, Gu M, Hsiang D. 
Pancreatic schwannoma. A case report and review of 
the literature. JOP. J Pancreas (Online) 2004; 5:520-6. 
[PMID 15536295] 

7. Akiyoshi T, Ueda Y, Yanai K, Yamaguchi H, 
Kawamoto M, Toyoda K, et al. Melanotic schwannoma 
of the pancreas: report of a case. Surg Today 2004; 
34:550-3. [PMID 15170556] 

8. Tan G, Vitellas K, Morrison C, Frankel WL. 
Cystic schwannoma of the pancreas. Ann Diagn Pathol 
2003; 7:285-91. [PMID 14571430] 

9. Almo KM, Traverso LW. Pancreatic schwannoma: 
an uncommon but important entity. J Gastrointest Surg 
2001; 5:359-63. [PMID 11985975] 

10. Lee JS, Kim HS, Jung JJ, Han SW, Kim YB. 
Ancient schwannoma of the pancreas mimicking a 
cystic tumor. Virchows Arch 2001; 439:697-9. [PMID 
11764392] 

11. Morita S, Okuda J, Sumiyoshi K, Taketani M, 
Moriguchi A, Katsu K, Tanigawa N. Pancreatic 
Schwannoma: report of a case. Surg Today 1999; 
29:1093-7. [PMID 10554337] 

12. Hsiao WC, Lin PW, Chang KC. Benign 
retroperitoneal schwannoma mimicking a pancreatic 
cystic tumor: case report and literature review. 
Hepatogastroenterology 1998; 45:2418-20. [PMID 
9951935] 

13. Brown SZ, Owen DA, O'Connell JX, Scudamore 
CH. Schwannoma of the pancreas: a report of two 
cases and a review of the literature. Mod Pathol 1998; 
11:1178-82. [PMID 9872648] 

14. Todd KE, Lewis MP, Gloor B, Kusske AM, 
Ashley SW, Reber HA. Management decisions for 
unusual periampullary tumors. Am Surg 1997; 63:927-
32. [PMID 9322675] 

15. Melato M, Bucconi S, Marus W, Spivach A, 
Perulli A, Mucelli RP. The schwannoma: an 
uncommon type of cystic lesion of the pancreas. Ital J 
Gastroenterol 1993; 25:385-7. [PMID 8280901] 

16. Urban BA, Fishman EK, Hruban RH, Cameron JL. 
CT findings in cystic schwannoma of the pancreas. J 
Comput Assist Tomogr 1992; 16:492-3. [PMID 
1592939] 

17. von Dobschuetz E, Walch A, Werner M, Hopt UT, 
Adam U. Giant ancient schwannoma of pancreatic 
head treated by extended pancreatoduodenectomy. 
Pancreatology 2004; 4:505-8. [PMID 15316226] 

18. Sugiyama M, Kimura W, Kuroda A, Muto T. 
Schwannoma arising from peripancreatic nerve plexus. 

AJR Am J Roentgenol 1995; 165:232. [PMID 
7785620] 

19. Ferrozzi F, Bova D, Garlaschi G. Pancreatic 
schwannoma: report of three cases. Clin Radiol 1995; 
50:492-5. [PMID 7614798] 

20. David S, Barkin JS. Pancreatic schwannoma. 
Pancreas 1993; 8:274-6. [PMID 8460103] 

21. Novellas S, Chevallier P, Saint Paul MC, 
Gugenheim J, Bruneton JN. MRI features of a 
pancreatic schwannoma. Clin Imaging 2005; 29:434-6. 
[PMID 16274899] 

22. Yu RS, Sun JZ. Pancreatic schwannoma: CT 
findings. Abdom Imaging 2006; 31:103-5. [PMID 
16132429] 

23. Soumaoro LT, Teramoto K, Kawamura T, 
Nakamura N, Sanada T, Sugihara K, Arii S. Benign 
schwannoma of the pancreas. J Gastrointest Surg 2005; 
9:288-90. [PMID 15694826] 

24. Paranjape C, Johnson SR, Khwaja K, Goldman H, 
Kruskal JB, Hanto DW. Clinical characteristics, 
treatment, and outcome of pancreatic Schwannomas. J 
Gastrointest Surg 2004; 8:706-12. [PMID 15358332] 

25. Burd DA, Tyagi G, Bader DA. Benign 
schwannoma of the pancreas. AJR Am J Roentgenol 
1992; 159:675. [PMID 1503050] 

26. Liessi G, Barbazza R, Sartori F, Sabbadin P, 
Scapinello A. CT and MR imaging of melanocytic 
schwannomas; report of three cases. Eur J Radiol 1990; 
11:138-42. [PMID 2253635] 

27. Di Benedetto F, Spaggiari M, De Ruvo N, Masetti 
M, Montalti R, Quntini C, et al. Pancreatic 
schwannoma of the body involving the splenic vein: 
case report and review of the literature. Eur J Surg 
Oncol 2007; 33:926-8. [PMID 17049200] 

28. Feldman L, Philpotts LE, Reinhold C, Duguid WP, 
Rosenberg L. Pancreatic schwannoma: report of two 
cases and review of the literature. Pancreas 1997; 
15:99-105. [PMID 9211499] 

29. Steven K, Burcharth F, Holm N, Pedersen IK. 
Single stage pancreaticoduodenectomy (Whipple's 
procedure), radical cystectomy and bladder substitution 
with the urethral Kock reservoir. Case report. Scand J 
Urol Nephrol 1994; 28:199-200. [PMID 7939474] 

30. Recine M, Kaw M, Evans DB, Krishnamurthy S. 
Fine-needle aspiration cytology of mucinous tumors of 
the pancreas. Cancer 2004; 102:92-9. [PMID 
15098253] 

31. Hittmair A, Pernthaler H, Tötsch M, Schmid KW. 
Preoperative fine needle aspiration cytology of a 
microcystic adenoma of the pancreas. Acta Cytol 1991; 
35:546-8. [PMID 1927196] 



JOP. J Pancreas (Online) 2008; 9(2):203-208. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 9, No. 2 - March 2008. [ISSN 1590-8577] 208

32. Laucirica R, Schwartz MR, Ramzy I. Fine needle 
aspiration of pancreatic cystic epithelial neoplasms. 
Acta Cytol 1992; 36:881-6. [PMID 1449026] 

33. Bardales RH, Centeno B, Mallery JS, Lai R, 
Pochapin M, Guiter G, Stanley MW. Endoscopic 
ultrasound-guided fine-needle aspiration cytology 
diagnosis of solid-pseudopapillary tumor of the 
pancreas: a rare neoplasm of elusive origin but 

characteristic cytomorphologic features. Am J Clin 
Pathol 2004; 121:654-62. [PMID 15151205] 

34. Domanski HA, Akerman M, Engellau J, Gustafson 
P, Mertens F, Rydholm A. Fine-needle aspiration of 
neurilemoma (schwannoma). A clinicocytopathologic 
study of 116 patients. Diagn Cytopathol 2006; 34:403-
12. [PMID 16680779] 

 
 


