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SUMMARY
Malignant serous cystic neoplasms (SCN) of the pancreas
are exceptionally rare, and only a few cases have been
reported. As a result, SCN have been unanimously
classified as benign tumours. Contrary to this conviction,
in 1989, George et al published the very first case of a
patient found to have a malignant pancreatic SCN. Up
to the time of the submission of this paper, 27 cases of
serous cystoadenocarcinomas have been published. In all
the previously published cases of malignant SCN, the
correct diagnosis was made postoperatively or at the
time of autopsy. The authors present a case of a
68-year-old patient who was incidentally found to have
a large liver mass on transthoracic echocardiogram
ordered for suspected coronary artery insufficiency.
Subsequent investigations revealed an additional large
mass in the pancreas and percutaneous biopsies of both
lesions revealed histological features consistent with
malignant SCN metastasised to the left hepatic lobe.

BACKGROUND
Cystic lesions of the pancreas are heterogeneous in
morphology and prognosis. During the last decade,
several classifications have been proposed.
Radiological classification consists of four

groups: (1) unilocular, (2) microcystic, (3) macro-
cystic and (4) cystic lesions with a solid component
(table 1).1 2

The most common cystic lesions of the pancreas
are pseudocysts due to pancreatitis. The other cysts
listed by decreasing order of frequency are (1)
serous cystoadenomas and (2) mucin-rich cysts
(intraductal papillary mucinous neoplasms (IPMN),
mucinous cystoadenomas or cystoadenocarcinomas
and solid pseudopapillary carcinomas). Pancreatic
adenocarcinomas and neuroendocrine tumours
with cystic degeneration are quite rare.
Among all the pancreatic cystic lesions, neo-

plasms represent only 10– 15% of cases.3 The
majority of these neoplastic lesions are benign.3

In 1978, Compagno and Oertel classified neoplas-
tic cysts of the pancreas into two different groups,
serous or mucinous, according to their pathological
features and their biological behaviours.4 This classifi-
cation is still largely used. Serous neoplastic cysts are
considered to have extremely low malignant poten-
tial, whereas mucinous cysts have well recognised risk
of malignant transformation. Malignant mucinous
cysts originate from the transformation of MCNs or
IPMN, and the World Health Organization classifies
them under tumours of the exocrine pancreas.5

Malignant neoplastic cysts of the pancreas represent
only 1% of the total cases of pancreatic carcinomas.6

On the other hand, malignant transformation of
SCN is extremely rare and usually they are diag-
nosed only after resection. In fact, preoperative
radiological characteristics of malignant SCN are
indistinguishable from benign diseases unless there
is presence of metastatic disease.1 Cytology does
not play any role in the diagnosis of malignant
SCN. On the other hand, histology from a core
needle biopsy can be useful although traits support-
ing the diagnosis of malignancy can be missed.7

There are no previous published reports where
the diagnosis of malignant SCN was obtained prior
to surgical resection. We present a rare case of an
asymptomatic stage IV pancreatic malignant SCN
accidentally discovered during an echocardiogram.
To our knowledge, this is the very first report of a
patient diagnosed by percutaneous core biopsy.

CASE PRESENTATION
A 68-year-old man presented in the emergency
room at a tertiary university medical centre with
chief complaint of a sudden and persistent retro-
sternal chest pain irradiated to the left arm. On
admission, his vitals were within the normal limits
except for sinus tachycardia. Owing to suspected
acute coronary syndrome, he underwent an urgent
ECG, upright chest x-ray, serum levels of troponin
and then he was further investigated with a trans-
thoracic echocardiography. His work-up resulted
negative for coronary ischaemia, but during his
echocardiogram, a large heterogeneous liver lesion
occupying the left lateral hepatic segments was
identified. The echogenic mass measured 8.0 cm in
maximum diameter and it was adjacent to both the
left hemidiaphragm and the lesser gastric curvature.
The patient’s medical history was significant for

several episodes of mild-to-severe abdominal dis-
comfort localised in his left upper quadrant asso-
ciated with dyspepsia. His surgical history was
unremarkable except for a right inguinal hernia
repair several years earlier.
His physical examination was within the normal

limits.

INVESTIGATIONS
Routine haematological and biochemical investiga-
tions, including renal, liver and pancreatic function
tests were all within the normal limits. Serum
tumour markers CA-19.9 and CEA were both
within the normal ranges (CA-19.9=17.6 U/ml;
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normal values 0–35 U/ml and CEA=0.2; normal value less than
2.5 ng/ml).

Ultrasonography of the abdomen showed a lobulated echogenic
heterogeneous solid-cystic mass measuring 8.4×7.3× 8.4 cm in
the left hepatic lobe and a similar echogenic abnormality in the
pancreas extending from the uncinate process to the tail of the
gland (figure 1).

Following the abdominal ultrasound, a triple-phase
contrast-enhanced CT scan demonstrated a heterogenous solid-
cystic mass in the body and tail of the pancreas measuring
12×9×8 cm (figure 2). In addition, a solid mass with heter-
ogenous pattern of enhancement measuring about 8.6 cm in
diameter was seen in the left hepatic lobe and a smaller one in
the right hepatic lobe. The pattern of enhancement in the liver

Figure 1 (A) Ultrasound images
demonstrate a large predominantly
echogenic mass in the left lobe of the
liver (white arrow). The mass has
lobulated margins and contains
hypoechoic areas which are
wedge-shaped in appearance.
(B) Arterial (red arrow) and venous
(blue arrow) blood flow is
demonstrated within the mass on
Doppler imaging. (C) Small nodules
suggestive for metastatic deposits are
present in the surrounding left and
right hepatic lobes (white arrows).

Table 1 Morphological and anatomical classification of cystic lesion of the pancreas

Morphology Radiological characteristics Differential diagnosis Features

Unilocular cysts No septations or solid
component

Pancreatic pseudocyst Associated with pancreatitis, located everywhere in the pancreas, occur
at any age and equally in both sexes

Intraductal papillary mucinous neoplasm
(IPMN)

Can involve the main pancreatic duct as well as the secondary ducts.
Mean age at presentation: 40 years and men are more often affected
than women

Mucinous cystoadenoma Usually located in the body and tail of the pancreas, mean age at
presentation: 50 years and women are more often affected than men

Microcystic lesions Collection of small cysts Serous cystoadenoma Presence of a central scar with calcifications, commonly located in the
pancreatic head, smooth lobulated contour. Mean age at presentation:
60 years and women are more often affected than men

Serous cystoadenocarcinoma Extremely rare condition. Radiological features similar to serous
cystoadenoma

Macrocystic
lesions

Cysts with fewer compartments,
measuring at least 2 cm in size

Mucynous cystadeonoma Usually located in the body and tail of the pancreas, mean age at
presentation: 50 years and women are more often affected than men

Cysts with solid
components

Solid and cystic lesions IPMN Can involve the main pancreatic duct as well as the secondary ducts.
Mean age at presentation: 40 years and men are more often affected
than women

Mucinous cystadenoma Usually located in the body and tail of the pancreas, mean age at
presentation: 50 years and women are more often affected than men

Mucinous cystadenocarcinoma Presence of nodular and irregular contour
Solid neoplasms with cystic degeneration
such as adenocarcinomas or islet cell
tumours

Neuroendocrine tumours: hypervascular lesions with cystic
degeneration. Adenocarcinoma: hypointense lesions with cystic
degeneration

Solid and papillary epithelial neoplasm Presence of solid and cystic lesions of the pancreas with hypointense
characteristics. Mean age at presentation: 35 years and women are
more often affected than men
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mass closely resembled the pattern of enhancement in the pan-
creatic tumour. Encasement with occlusion of the distal splenic
vein and infiltration of the retroperitoneum was noted and
direct invasion of the posterior gastric wall could not been ruled
out. There were no signs of intrahepatic biliary dilatation,
ascites or lymphadenopathy in the abdomen and pelvis.

Ultrasonography guided core needle biopsy from both lesions
was performed and the results were consistent with microcystic
serous cystadenocarcinoma of pancreatic origin (figure 3).

DIFFERENTIAL DIAGNOSIS
Differential diagnosis of malignant SCN of the pancreas
includes:

▸ Non-endocrine pancreatic tumours with cystic
characteristics:
– serous cystoadenomas
– mucinous cystoadenomas
– mucynous cystoadenocarcinomas
– IPMN
– pseudopapillary pancreatic cancers

▸ Endocrine pancreatic tumours with cystic transformation
▸ Pancreatic pseudocyst

TREATMENT
A multidisciplinary team was consulted and the patient underwent
further investigations to rule out the presence of extrahepatic

Figure 3 (A and B) Liver biopsy
showing tumour with a microcystic
growth pattern (H&E A mag ×,
B mag ×2). The cysts are lined by a
single layer of cuboidal cells with pale
granular cytoplasm. The stroma
between cysts is abundant in region
(A) and scanty in region (B). Pancreas
biopsy showing tumour with
microcystic growth pattern identical to
the liver tumour. Regions in (C) and
(D) have abundant and scanty stroma
between cysts, respectively. (E) PAS
stain shows abundant glycogen in
tumour epithelial cells. (F)
Immunohistochemical stain shows the
epithelial cells express inhibin
(C–F magnification all ×2).

Figure 2 (A) Intravenous
contrast-enhanced CT image
demonstrates a large lobulated solid
and cystic mass in the pancreatic tail
(white arrow) and in the left hepatic
lobe (red arrow). (B) Example of
several calcifications within the
pancreatic mass (white arrow).

Bassam A-W, et al. BMJ Case Reports 2013. doi:10.1136/bcr-2012-007924 3

Rare disease



metastases. Medical and radiation oncologists as well as hepatobili-
ary surgeons and radiologists met together to provide their recom-
mendations. There was agreement among all the specialists that
malignant SCN involved the entire body and tail of the pancreas
and part of the uncinate process with infiltration in the retroperito-
neum. The primary tumour was adjacent to the left renal artery and
vein and the metastatic deposits were located in segments 2 and 3
of the left hepatic lobe and segment 5 of the right hepatic lobe
without involvement of the coeliac or superior mesenteric arteries.
Surgical radical therapy would have required a total pancreatectomy
with a left nephrectomy and a lateral left hepatectomy in addition
to a right non-anatomical hepatic resection. Since the patient was
completely asymptomatic, he refused upfront radical surgery and
opted for a trial 4 months of neo-adjuvant chemotherapy with the
hope of downstaging the tumour. An abdominal CT scan after the
neo-adjuvant treatment showed that the pancreatic lesion was stable
but there was progression of the degree of the pancreatic duct dilata-
tion. The hepatic lesions were enlarged by a few millimeters
without evidence of intrahepatic biliary dilatation or ascites and
there was no evidence of abdominal or pelvic lymphadenopathy.

OUTCOME AND FOLLOW-UP
Owing to the indolent nature of this tumour, the patient and his
family opted for a conservative approach and he continues to be
asymptomatic 1 year after his diagnosis.

DISCUSSION
Based on the histopathological classification by Compagno and
Oertel,4 SCN of the pancreas fall in the category of benign cysts
with virtually no risk of malignant transformation. This notion
is still unchallenged by the majority of specialists of pancreatic
diseases and continues to be widely reported in the scientific lit-
erature. MCN of the pancreas, on the other hand, have been
well recognised as benign cysts with malignant potential.4 8

Owing to these differences, once patients are diagnosed with
SCN, their management is usually conservative and surgical
treatment recommended only when patients are symptomatic or
when tumour growth develops.

Instead, MCN, are usually resected even when small and
asymptomatic for fear of malignant transformation.9 10

In vision of the increasing number of cases where SCN trans-
formed into malignant tumours, this paradigm should undergo
some revision, as it is not entirely correct. Since 1989, when the
first case of a malignant SCN was described, 26 new cases of
patients diagnosed with malignant transformation of SCN have
been reported in the literature and are summarised in table 2.
As a result, SCN of the pancreas should not be considered
totally benign and serial imaging tests for follow-up should be
recommended. Unfortunately, despite all the recent advances in
cross-sectional imaging modalities, it is still impossible to distin-
guish benign from malignant SCN unless there is evidence of
metastatic disease or rapid growth.

Table 2 Characteristics of pancreatic serous cystadenocarcinoma reported in the literature

Case Author Year Age Sex Signs or symptoms

Tumour size
(maximum
diameter) in cm

Metastases or local
invasion Surgical therapy Outcome Note

1 George et al1 1989 70 M Haemorrhage from
gastric varices

11 Liver metastases.
Stomach and spleen
invasion. Infiltration
and occlusion of the
splenic vein

DP Death during
operation due
to
hemorrhage

2 Friedman et al20 1990 74 F Right flank pain,
weight loss. After
6 months palpable
abdominal mass,
enlarged
supraclavicular lymph
nodes and pleural
effusions

19 Metastases in the liver,
both lungs, bone
marrow, both adrenal
glands, lymph nodes in
the porta hepatic and
along the abdominal
and thoracic aorta

None Death due to
advanced
neoplasm

3 Kamei et al21 1991 72 F Jaundice 10 Neural invasion TP NA
4 Okada et al19 1991 63 F Abdominal pain 12 Liver metastases

4 years after operation
DP Alive 5 years

after initial
operation

5 Yoshimi et al18 1992 63 F Epigastric pain,
palpable mass

12 Liver metastases
3 years after operation

DP Alive 6 years
after initial
operation

6 Ohta et al22 1993 64 M Unrelated incidental
detection of the
tumour on abdominal
CT

2.5 Perivascular and
vascular invasion

Enucleation Alive
9 months
after initial
operation

7 Widmaier et al23 1996 71 M Elevated liver function
tests

4 Focal invasion of
peripancreatic and
pancreatic tissue. One
lymph node metastasis

PPPD Alive 1 year
later

8 Ishikawa et al24 1998 63 F Abdominal pain 12 Liver metastasis
3 years after operation

DP NA

9 Siech et al6 1998 NA NA NA NA Local infiltration of
neighbouring
structures

NA NA Two
cases
reported

Continued
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One of the limitations of the current knowledge of this disease
are the unknown rate and the predisposing factors of malignant
transformation of SCN. This has a considerable impact on the
selection of high-risk patients, the frequency of test that should
be used for surveillance and what radiological modalities should
be used. Owing to its rarity, there is no good evidence to guide
physicians in their decision-making and formulate a consensus on
the most cost-effective strategy to manage patients with SCN.
Some authors suggest that if the tumours show signs of enlarge-
ment or if the patients become symptomatic, there should be a
low threshold for surgical resection in vision of the fact that
malignant transformation is rare but possible.11

Nevertheless, it should be kept in mind that an increasing
number of malignant SCN has been reported in the past decade.6

The low prevalence of malignancy among SCN does not
justify surgical resection unless it is symptomatic or showing
interval growth. In fact, suspicion for malignant transformation
should arise when new symptoms, worsening of symptoms or
rapid enlargement of the mass occur.12 In these cases, resection
is indicated, despite the lack of tissue diagnosis of malig-
nancy.12–15 For the vast majority of SCN, the current practice
remains essentially conservative to avoid potential morbidity
and mortality associated with a major operation for very
low-risk lesions.6 13 16 17

Table 2 Continued

Case Author Year Age Sex Signs or symptoms

Tumour size
(maximum
diameter) in cm

Metastases or local
invasion Surgical therapy Outcome Note

10 Eriguchi et al16 1998 65 F Palpable abdominal
mass

16 Liver metastases at the
time of initial
operation. Liver
metastases 9 years
after operation

DP, microwave
coagulo-necrotic
therapy

Alive 10 years
after initial
operation

11 Abe et al25 1998 71 F Palpable abdominal
mass, general fatigue,
weight loss

12 Invasion of a lymph
node and adipose
tissue

DP, splenectomy Alive 2 years
later

12 Schmidt-Rohlfing
et al26

1998 52–74 2 M, 2 F NA NA In one case: local
invasion of the adrenal
gland. Other three
cases: NA

DP, TP, PD, DP NA Four
cases
reported

13 Kimura et al14 1999 53, 66 F, M NA 5.3 In both cases: neural
and stromal invasion

DP In both cases
alive 6 years
after
operation

2 cases
reported

14 Horvath et al17 1999 81 F NA 6 NA DP NA
15 Wu et al27 1999 57 F Unrelated, incidental

detection of the
tumour on abdominal
CT

5.5 (largest cyst) Diffuse infiltrative
disease of the liver.
Stomach invasion.
Peritoneal metastases

NA Recurrence
10 years after
initial tumour
resection

16 Strobel et al12 2001 56 F Recurrent abdominal
pain, diarrhoea,
weight loss

14 Metachronous
metastatic liver
metastases

PPPD Alive 3 years
after initial
operation

17 Shintaku et al28 2005 85 F Fatigue, intermittent
diarrhoea

12 Spleen invasion DP, distal
gastrectomy

Alive
10 months
later

18 Friebe et al15 2005 80 F Abdominal pain,
anorexia, weight loss

8 Spleen invasion DP, splenectomy Alive 1 year
later

19 Galanis et al29 2007 NA NA NA NA Synchronous and
metachronous liver
metastases

NA NA Two
cases
reported

20 Gupta et al30 2008 42 F Abdominal pain,
palpable abdominal
mass, diarrhoea,
weight loss

10 No DP, splenectomy Alive 2 years
later

21 Franko et al31 2008 NA NA NA NA NA NA NA
22 King et al 32 2009 70 M Abdominal pain,

haematemesis
9 Duodenum invasion PPPD Alive 7 years

later
23 Vadala et al33 2010 74 M NA NA Portal vein infiltration PD, portal vein

thrombectomy
NA

24 Bano et al34 2011 62 M Abdominal pain,
vomiting, weight loss,
jaundice

7 Duodenum invasion,
liver metastases

PD, microwave
coagulo-necrotic
therapy

Alive 1 year
later

25 Cho et al35 2011 64 F Dizziness,
haematochezia

12 Colon and spleen
invasion

DP,segmental
resection of the
colon, splenectomy

NA

26 Bramis et al2 2012 86 F Abdominal pain 17 Stomach invasion, liver
metastases

Inoperable,
biopsies taken

Died 1 month
later

DP, distal pancreatectomy; PD, pancreaticoduodenectomy; PPPD, pylorus preserving pancreaticoduodenectomy, NA=not available; TP, total pancreatectomy.
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Patients, who underwent surgical resections for malignant
SCN of the pancreas, seemed to have excellent prognosis even
in the presence of metastatic disease.16 18 19 It is uncertain,
though, if radical resection of the primary tumour and metasta-
ses is associated with better survival than observation. No com-
parative studies are available and the decision to proceed with
resection should be carefully evaluated when dealing with stage
IV tumours, especially in asymptomatic patients, because of the
risks of perioperative mortality.1

In conclusion, SCN of the pancreas have a low probability of
malignant transformation. Owing to this low probability, in the
past, they were classified as benign cystic lesions without the
need for any intervention or follow-up. In recent years, this
notion has changed because of an increasing number of
reported cases of malignant SCN. It is still uncertain what is the
most cost-effective strategy to use for follow-up of patients with
SCN and their predisposing factors for malignant transform-
ation. Radical resection of symptomatic or expanding serous
cystic lesions of the pancreas should be indicated in patients
who are good surgical candidates. Several case reports have
described long-term survival of patients undergoing complete
excision of metastatic SCN. However, it is still unclear if this
observation is secondary to the benefit of surgical treatment or
if it is because of the indolent natural history of the disease.

Learning points

▸ Serous cystic neoplasms (SCN) were considered benign
neoplastic cysts without malignant potential. Despite the
rarity of the event, during the last few decades, several
cases have been reported of patients malignant
transformation of SCN of the pancreas.

▸ When symptomatic, patient with SCN of the pancreas should
be considered for surgical resection.

▸ When asymptomatic, patients with radiological findings
suggesting growth of SCN should be considered for
resection.

▸ It is unclear what are the best radiological tests and the
frequency needed for the assessment of patients with SCN
of the pancreas. Predisposing factors for malignant
transformation are also uncertain.

▸ There is no evidence to support the use of neo-adjuvant or
adjuvant chemotherapy for serous cystoadenocarcinomas of
the pancreas.

▸ Long-term survival of patients undergoing radical resections
for malignant SCN of the pancreas is significantly better
than for other pancreatic malignancies.

▸ Evidence to support resections for patients with metastatic
SCN is based only on case reports.

▸ The excellent prognosis associated with malignant SCN
might justify surgical excision even in the presence of
metastatic disease if patients are willing to undergo surgery,
if they are good surgical candidates and if surgery can be
performed with low morbidity and mortality. However, it is
still unclear whether this observation is secondary to the
benefit of the surgical treatment or if it is because of the
indolent natural history of the disease.

▸ Prospective studies would be beneficial, but very unlikely as
malignant SCN remains a very rare condition.
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