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Summary. Solid-cystic (papillary-cystic) tumours (SCT) 
of the pancreas are distinctive neoplasms with a predilec- 
tion for young female patients. This is the first detailed 
report describing the occurrence of SCT in two young 
male patients. Except for the extrapancreatic occurrence 
of one of the tumours (in the retroperitoneal region be- 
hind the head of  the pancreas), all other clinicopatholog- 
ical features were identical to those characterizing the 
SCT in women. Immunostaining was (at least focally) 
positive for Lu 5 (broad spectrum keratin marker), vi- 
mentin and alpha-l-antitrypsin. The tumours were nega- 
tive for neuroendocrine markers (except for neuron-spe- 
cific enolase), pancreatic hormones and enzymes, pan- 
creatic stone protein, carcinoembryonic antigen, CA 19- 
9 and nuclear oestrogen and progesterone receptors. 
This report does not support the suggested female sex 
hormone dependence of SCT. 
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Introduction 

The solid-cystic tumour (SCT) (papillary-cystic or solid- 
papillary neoplasm) is an uncommon but increasingly 
recognized tumour of the pancreas (Frantz 1959; 
K16ppel et al. 1981 ; Oertel et al. 1982; Morohoshi et al. 
1986; Lieber et al. 1987; Matsunou and Konishi 1990). 
At least 100 patients have been reported. The main fea- 
tures of SCT are a peculiar morphology, favourable 
prognosis, and predilection for women between 10 and 
40 years of age. In men, the occurrence of SCT seems 
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to be exceedingly rare. The largest series of SCT (74 
patients), published by Oertel et al. (1982), includes a 
few male patients, but no details were given. The same 
is true for two male patients in the series of Friedman 
et al. (1985) and another patient in the series of Choi 
et al. (1988). We therefore give a detailed account on 
two SCT occurring in young men. While one of the 
SCT arose within the pancreas, the second was localized 
in the retroperitoneal tissue behind the head of the pan- 
creas. 

Case reports 

Case i 

A 25-year-old male patient had been in good health until 
June 1987, when he was hit in his upper abdomen. This caused 
him considerable pain for several days. His general practitioner 
suspected a rupture or haematoma within his rectus abdominus 
muscle and prescribed a few days' rest. His pain subsided, but 
in the following year he experienced repeated episodes of minor 
pain in his upper abdomen. In August 1988, he again presented 
with severe upper abdominal pain after a minor blunt trauma to 
the upper abdomen, and was admitted to the Department of Sur- 
gery of Helsingborg Hospital. Clinical examination revealed a 
slight tenderness in the left epigastrium. Laboratory findings were 
all normal, except for an elevated serum amylase of 51.7 gkat/1. 
Ultrasonography and computed tomography (CT) revealed a mass, 
10 cm in diameter, with varying echogenicity and irregular septa, 
probably arising from the tail of the pancreas. At angiography 
the tumour was found to be sparsely vascularized. A fine-needle 
biopsy revealed a well-differentiated tumour, with suspicion of ade- 
nocarcinoma. 

At laparotomy a well-demarcated 13 x 11 x 7 cm large tumour 
was discovered in the tail and body of the pancreas. It did not 
infiltrate any adjacent organ, and there were no metastases. Splen- 
ectomy and an 80% distal pancreatectomy were performed. 

The patient's postoperative course was uneventful. At follow- 
up 1 and 2 years postoperatively the patient was in excellent condi- 
tion and at CT there was no sign of recurrence. 
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Table 1. Immunocytochemical findings in two SCT 

Antigen Species Antibody Dilution Positivity 
Source 

Cytokeratin Lu5 Mouse Hoffmann-La Roche, Basel, Switzerland t : 20 1 
KL1 Mouse Immunotech, Marseille, France 1:2000 - 
CAM 5.2 Mouse Becton-Dickinson, Mountain View, Calif. t : 10 - 
Vimentin Mouse Boehringer, Mannheim, FRG 1 : 20 2 
A1pha-l-antitrypsin Rabbit Ortho, Neckargemtind, FRG 1:20 1 
Neuron-specific enolase Rabbit Dako, G1ostrup, Denmark 1 : 5000 1-2 
Synaptophysin Rabbit Gift of Dr. Jahn, Munich, FRG t : 200 - 
Leu7 Mouse Becton-Dickinson, Mountain View, Calif. 1 : 3 - 
Chromogranin A Mouse Enzo, New York, N.Y. 1:1000 - 
Insulin Mouse Biogenex, Dublin, Calif. t : 5000 - 
Glucagon Rabbit Milabn Maim6, Sweden i : 2500 - 
Somatostatin Rabbit Immunonuclear, Stillwater, Michigan 1:2000 - 
Pancreatic polypeptide Rabbit Gift of Dr. Chance, Indianapolis, Ind. 1 : 50000 - 
Gastrin 17 Rabbit Paesel, Frankfurt, FRG 1:3000 - 
HCG-alpha Rabbit Own source 1 : 5000 - 
Pancreatic stone protein Mouse Dianova, Hamburg, FRG 1:2000 - 
Amylase Rabbit Own source 1:2000 - 
Lipase Rabbit Own source 1 : 1000 - 
Trypsin Rabbit Own source 1 : 2000 - 
Chymotrypsin Rabbit Own source 1 : 2000 - 
$100 Rabbit Dako, Glostrup, Denmark 1:2000 - 
CEA-BMA130c Mouse Behring, Marburg, FRG 1:10 - 
CA 19-9 Mouse Gift of Dr. Kalthoff, Hamburg, FRG 1:2 - 
Oestrogen receptor Rat Abbott, Wiesbaden, FRG Kit - 
Progesterone Rat Abbott, Wiesbaden, FRG Kit - 

t, Focal staining; 2, diffuse staining 

Case 2 

A 25-year-old male patient was seen by his physician for an insur- 
ance check-up. Examination revealed a mass in his mid-abdomen. 
The patient indicated he had noted, but ignored, the presence of 
this slowly enlarging mass for approximately 2 years. All laborato- 
ry investigations were negative. Sonography revealed a retroperito- 
heal tumour in the upper abdomen. A C T  scan confirmed this 
localization, and, in addition, showed a well demarcated, 7- to 
8-cm mass in the vicinity of, but not clearly associated with, the 
head of the pancreas, the gall bladder, the liver and the upper 
pole of the right kidney. The diagnosis of a fine needle biopsy 
was "endocrine tumour". At laparotomy, a tumour was discovered 
in the retroperitoneum beneath the transverse mesocolon. The le- 
sion was removed easily and showed no clear connection with, 
or infiltration of, the adjacent organs. There were no metastases. 
The patient's recovery was uneventful, with the exception of a 
short postoperative ileus, and he was well and clinically free of 
tumour 24 months later. 

Materials and methods 

The surgical specimens from both patients were fixed in 10% buf- 
fered formalin and processed for light microscopy. Two-micro- 
metre-thick sections were stained with haematoxylin and eosin. 
Serial sections were immunostained by the ABC technique with 
the primary polyclonal antibodies or monoclonal antibodies listed 
in Table 1. Sections of normal pancreas served as positive controls 
for antisera to pancreatic hormones and enzymes, and pancreatic 
endocrine tumours as well as pancreatic ductal adenocarcinomas 

and breast carcinomas as positive controls for gastrin, human cho- 
rionic gonadotrophin-alpha, cytokeratins, carcinoembryonic anti- 
gen, and oestrogen/progesterone receptors, respectively. 

Results 

I n  case 1, gross  e x a m i n a t i o n  revea led  a c i r c u m s c r i b e d  
t u m o u r  wi th  a f i b rous  capsu le ,  s e p a r a t i n g  it s ha rp ly  
f r o m  the  n o r m a l  p a n c r e a t i c  t issue.  T h e  cu t  sur face  
showed  large cyst ic  areas  f i l led wi th  h a e m o r r h a g i c  a n d  
nec ro t i c  ma te r i a l ,  a n d  wi th  b r o w n i s h  edges.  H i s t o l o g y  
o f  p rese rved  t issue f r o m  the  t u m o u r  p e r i p h e r y  revea led  
a n  epi the l ia l  n e o p l a s m  wi th  a sol id a n d  foca l ly  p seudo -  
pap i l l a ry  a rch i tec tu re .  The  t u m o u r  cells were  m o n o m o r -  
p h o u s  a n d  s l ight ly  eos inophi l i c ,  o c c a s i o n a l l y  wi th  a c lear  
c y t o p l a s m  (Fig.  1). Mi toses  were  lacking .  A d j a c e n t  to 
the  p rese rved  t issue there  were  large a reas  wi th  h a e m o r -  
rhage ,  h y a l i n i z a t i o n  a n d  cho les te ro l  g r a n u l o m a s  (Fig.  2). 
T h e  t u m o u r  was  s e p a r a t e d  f r o m  the  a d j a c e n t  p a n c r e a t i c  
t issue b y  a f ib rous  capsu le  t ha t  was  occas iona l l y  inf i l t ra t -  
ed by  t u m o u r  cells. T h e  s u r r o u n d i n g  n o r m a l  t issue 
showed  n o  in f i l t r a t ion .  The  resul ts  o f  the  i m m u n o c y t o -  
chemica l  ana lys i s  are  l is ted in  Tab le  1 (Fig.  3). 

In  case 2, the  resected  s p e c i m e n  revea led  a r o u n d  
e n c a p s u l a t e d  t u m o u r .  T h e  cu t  sur face  s h o w e d  a va r i ega t -  
ed a p p e a r a n c e  due  to a c o m b i n a t i o n  o f  sol id  b r o w n i s h  
t issue,  h a e m o r r h a g e  a n d  pseudocys t i c  d e g e n e r a t i o n .  
H i s to log ica l ly  a n d  i m m u n o c y t o c h e m i c a l l y  (see Table  1), 
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Fig. 1 a, b. Solid-cystic tumour of the pancreas, a Area with solid and pseudopapillary pattern. H & E, x 125. b Rosette-like arrangement 
of tumour cells around a vessel. Some cells are vacuolated. H & E, x 250 

the lesion was similar to that in case 1. The fibrous cap- 
sule contained ductular structures, resembling pancreatic 
ducts. 

D i s c u s s i o n  

The so-called SCT has so far been described almost ex- 
clusively in young women. The two pancreatic tumours 
reported here exhibited the well-known clinicopathologi- 
cal features of  SCT (K16ppel et al. 1981; Oertel et al. 
1982; Morohoshi et al. 1987; Lieber et al. 1987), with 
the exception that they occurred in young men. Another  
peculiarity was the localization of one of  the tumours 
outside the pancreas. 

The unique age and sex distribution of  SCT suggests 
that hormonal  factors, expecially oestrogen and proges- 
terone, may play a role in the pathogenesis of  this neo- 
plasm (K16ppel e ta l .  1981; Cubilla and Fitzgerald 
1984). However, there is no conclusive evidence for this 
assumption. First, SCT does not exclusively occur in 
young women but  may also arise in young men. The 
clinical and morphological features of  the SCT in male 
patients, as evidenced by our two cases, are identical 

to those observed in women. Second, no endocrine dis- 
eases and, in particular, no disorders with overproduc- 
tion of  oestrogen or progesterone have yet been reported 
in women with SCT, nor were they present in our male 
patients. Moreover, only very few women were found 
to have an SCT after long-term use of contraceptives 
or during pregnancy (Sanfey etal .  1983; Cubilla and 
Fitzgerald 1984; Duff  and Greene 1985). Third, oestro- 
gen and/or  progesterone receptors have been demon- 
strated by biochemical methods in four SCT (Ladanyi 
et al. 1987; Wrba et al. 1988; Carbone et al. 1989), but  
the results of these reports differ considerably with re- 
spect to receptor concentration and affinity as well as 
presence or absence of  these receptors in normal pancre- 
atic tissue. In addition, all but one study (De Lagausie 
et al. 1988) failed to detect nuclear oestrogen receptors 
by immunocytochemistry (Wrba et al. 1988; Miettinen 
et al. 1987; Carbone et al. 1989). Taken together, there 
is little evidence for a role of  sex female hormones in 
the pathogenesis of  SCT. Other factors that promote 
the growth of  this peculiar tumour and are predominant- 
ly present in fertile women have therefore to be consid- 
ered. 

Most SCT are located in the head or the tail of  the 



Fig. 2. Solid-cystic tumour of the pancreas. Tumour tissue with 
cholesterol granulomas (arrows) and microcystic structures with 
vacuolated cells (asterisk). H & E, x 125 

Fig. 3a, b. Solid-cystic tumour of the pancreas, a Characteristic 
pattern of alpha-l-antitrypsin immunostaining, x 125. b Immuno- 
staining for vimentin reveals positivity in turnout cells as well as 
in vascular cells (arrow). x 250 
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pancreas  (Kamisawa et al. 1987). In one o f  our  two male 
patients,  the SCT was found  poster ior  to the head o f  
the pancreas  in close vicinity to the gall bladder,  the 
left adrenal  gland, and  the kidney. Recently,  a p r imary  
t u m o u r  o f  the liver with the features o f  a solid-cystic 
t u m o u r  o f  the pancreas  has been reported (Kim et al. 
1990). A l though  no pancreat ic  tissue was found  near 
this tumour ,  origin f rom ectopic pancreas  in the liver 
was discussed. As the extrapancreat ic  SCT seen in our  
pat ient  showed some ductal  structures in its f ibrous cap- 
sule resembling pancreat ic  ducts, it is possible tha t  this 
t u m o u r  originated f rom ectopic pancreat ic  tissue. 

Immunocy tochemica l  and  electron microscopical  re- 
sults have thus far been inconclusive with regard to the 
cellular pheno type  o f  SCT. Thus,  suppor t  has been pro-  
vided for  ductular  cell origin (Schlosnagle and Campbel l  
1981 ; Oertel et al. 1982; Lieber et al. 1987), acinar  cell 
origin (Bombi  et al. 1984) or  pluripotential  pr imordia l  
cell origin (Miett inen et al. 1987; M a t s u n o u  and Konishi  
1990). Our  results do no t  clarify this issue further. They  
only conf i rm that  SCT is character ized by a focal positi- 
vity for  a lpha- l -ant i t ryps in ,  accompanied  by positive re- 
actions for neuron-specif ic  erolase (Chot t  et al. 1987), 
vimentin (Miett inen et al. 1987) and the b road  spect rum 
kerat in marker  Lu-5 (Heitz et al. 1989). As in mos t  o ther  
reported cases, our  tumours  were negative for  kerat in 
markers  K L  I and  C A M  5.2, the neuroendocr ine  
markers  ch romagran in  A, Leu 7 and  synaptophys in  and 
also for  the pancreat ic  hormones .  

The long- term prognosis  o f  SCT appears  to be very 
good.  Simple enucleat ion or  resection o f  this t u m o u r  
p roved  to be sufficient in the major i ty  o f  patients.  Recur-  
rence or  metastasis have been reported in a few patients 
(for review, see Cappellari  et al. 1990), but  even in these 
instances long- term prognosis  seems to be favourable  
(for review, see M a t s u n o u  and Konishi  1990). 

In  conclusion,  this repor t  demonst ra tes  tha t  y o u n g  
men m a y  develop SCT identical in m o r p h o l o g y  and biol- 
ogy to those seen in women.  
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Addendum 

Since this manuscript was submitted, another case report of an 
extrapancretic SCT has been published [Ishikawa et al. (1990) Am 
J Gastroenterol 85:597-601]. This tumour arose from an ectopic 
pancreas in the mesocolon. 
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