DEVELOPMENTS IN IMAGING

Endoscopic vltrasound in the assessment
of solid and cystic pancreatic lesions

Pancreatic masses can be solid or cystic, benign or malignant. Rapid and accurate diagnosis is essential for optimal
management. Clinical presentation and radiological appearance are often inadequate for a definitive diagnosis.
Endoscopic vltrasound allows more detailed assessment of the pancreas than traditional imaging techniques.

ocal lesions of the pancreas can be characterized
F as solid or cystic and incorporate non-neoplastic

and neoplastic lesions. Neoplastic solid lesions
include ductal adenocarcinoma, which represents
75-85% of solid lesions, and neuroendocrine tumours,
lymphoma and metastases (Cem Balci and Semelka,
2001). Benign solid lesions are inflammatory in nature
and usually caused by focal chronic pancreatitis
although tuberculosis should be considered as a rare
cause.

Pancreatic cystic lesions include benign, premalig-
nant and malignant disease. Pseudocysts following
pancreatitis make up the majority of cystic lesions of
the pancreas. Cystic neoplasms represent only 10-15%
of cystic pancreatic masses (Visser et al, 2004) and
include serous cystadenoma, mucinous cystic neo-
plasms and intraductal papillary mucinous neoplasms.
Mucinous cystic neoplasms and intraductal papillary
mucinous neoplasms have malignant potential and
should be considered for surgical resection, making
accurate diagnosis essential.

Preoperative diagnosis and staging of pancreatic
lesions can be difficult and requires a multimodality
approach. Transabdominal ultrasound and computed
tomography are the most common non-invasive first-
line investigations but are unreliable when lesions are
small (<3 cm). The sensitivity of transabdominal ultra-
sound decreases with smaller tumours; 95.8% > 3cm,
81.7% for 1-3cm and only 50% in tumours <lcm
(Bottger et al, 1998).

The performance of magnetic resonance imaging in
diagnosing and staging pancreatic cancers remains simi-
lar to that of computed tomography (Siftoiu and
Vilmann, 2009). The increased cost and image acquisi-
tion time and the limitations of magnetic resonance
imaging detection of lung metastases favour computed
tomography as the primary cross-sectional imaging
modality for pancreatic lesions. Magnetic resonance

cholangiopancreatography is a non-invasive method of
imaging the intra- and extrahepatic bile ducts and the
pancreatic duct. It provides information on the level and
scale of obstruction when no clear mass is seen on com-
puted tomography (Peddu et al, 2009).

Endoscopic ultrasound has provided an important
advance in the assessment of pancreatic lesions, giving a
detailed morphological view of the pancreas and adja-
cent structures and allowing fine needle aspiration
biopsy of pancreatic lesions and regional lymph nodes
where appropriate. 7Table 1 lists the main indications for
endoscopic ultrasound and endoscopic ultrasound-fine
needle aspiration of the pancreas.

Endoscopic ultrasound of the pancreas

The echoendoscopes used to perform endoscopic ultra-
sound have developed since their introduction 25 years
ago, providing close proximity imaging of the upper and
lower gastrointestinal tract and surrounding structures.
Endoscopic ultrasound scopes provide high quality
images with changeable frequencies between 7.5 and
20MHz. Image resolution increases with higher fre-
quencies at the expense of depth of penetration, useful
when focussing on structures close to the bowel lumen.
Images vary depending on the orientation of the trans-
ducer with respect to the endoscope.

Table 1. Indications for endoscopic ultrasound

and endoscopic ultrasound-guided fine needle
aspiration biopsy of the pancreas

Differential diagnosis of a solid mass within the pancreas
Differential diagnosis of a cystic lesion within the pancreas
Diagnosis of chronic pancreatitis

Histological confirmation of pancreatic adenocarcinoma
Preoperative staging of pancreatic adenocarcinoma
Investigation of the cause of a dilated common bile duct or

Dr Karen Mason is Specialist Registrar in Radiology in the Department of pancreatic duct

Radiology, Mr Simon M Higgs is Specialist Registrar in Upper Gastrointestinal Investigation of (]eﬁology of acute pancreatitis
Surgery and Ms Sally A Norton is Consultant General Surgeon in the Department

Investigation of microlithiasis or choledocholithiasis
of Surgery, University Hospitals Bristol NHS Foundation Trust, Bristol BS2 8HW

Therapeutic pseudocyst drainage

Correspondence to: Dr K Mason Coeliac plexus block in pancreatic cancer and chronic pancreatitis

78 British Journal of Hospital Medicine, February 2011, Vol 72, No 2



DEVELOPMENTS IN IMAGING

A radial transducer provides a 360° image perpendicu-
lar to the long axis of the echoendoscope. A linear trans-
ducer provides a 120° view parallel to the long axis and
allows visualization of biopsy needles introduced via the
biopsy channel, enabling real-time endoscopic ultra-
sound-guided fine needle aspiration biopsy.

Endoscopic ultrasound-fine needle aspiration allows
tissue acquisition for cytological diagnosis and analysis of
cyst fluid enables detection of mucin, pancreatic enzymes
and tumour markers, e.g. CEA. Endoscopic ultrasound
is superior to transabdominal ultrasound and computed
tomography in detecting pancreatic tumours >2cm
(Thirumurthi and Adler, 2006). Major complications
may occur in 1-2% of patients and include haemor-
rhage, infection and pancreatitis (Hartwig et al, 2009).
When performing fine needle aspiration biopsy of a
pancreatic mass there is concern about the risk of seeding
the peritoneal cavity or needle tract with malignant cells
(Michl et al, 2006), particularly if a transperitoneal route
via the stomach is used. It is hypothesized that the risk of
needle tract seeding is lower for endoscopic ultrasound-
fine needle aspiration biopsy, but this should still be
considered, particularly in patients with potentially
resectable tumours (Goldin and Bradner, 2007). The
risks of endoscopic ultrasound-fine needle aspiration
may outweigh the benefits and good communication
between endosonographer and surgeon is essential.

Major vascular structures are easily identified with
endoscopic ultrasound, and use of colour and power
Doppler enables vascular flow to be confirmed. This is
particularly useful when planning the approach for
endoscopic ultrasound-fine needle aspiration of a lesion,
as vessels within a possible biopsy tract can be accurately
identified.

Endoscopic ultrasound examination takes approxi-
mately 30—45 minutes and is performed under conscious
sedation. Patients are asked not to eat or drink for at least
6hours before the examination and are allowed sips of
water up to 2 hours before the examination.

Normal endoscopic vltrasound appearances
Pancreatic examination begins in the third part of the
duodenum (Figure 1a). Withdrawal of the echoendo-
scope reveals the pancreatic head, distal common bile
duct and pancreatic duct (Figure 16 and I¢). The pancre-
atic body and tail, coeliac axis and portal confluence are
seen through the posterior wall of the stomach with the
tip of the endoscope approximately 45-55cm from the
incisors (Figure 1d). The normal pancreas appears as a
relatively hyperechoic homogenous structure but can be
isoechoic with surrounding soft tissue. The ventral pan-
creas often appears more hypoechoic than the dorsal
pancreas because of its lower fat content and can be mis-
taken for a pathological lesion.

Solid lesions of the pancreas
Pancreatitis
Expansive fibrosis in chronic pancreatitis and the focal
form of autoimmune pancreatitis can mimic malignancy,
making differentiation from pancreatic adenocarcinoma
difficult using standard imaging techniques. Features
such as pancreatic fibrosis, atrophy, calcification and
pancreatic duct dilatation do not exclude a diagnosis of
malignancy and chronic pancreatitis can be associated
with lymph node enlargement and vascular encasement
causing further diagnostic dilemma. Chronic pancreati-
tis is also an independent risk factor for the development
of pancreatic carcinoma with 4% developing cancer
when followed up for 20years (To'o et al, 2005).
Ardengh et al (2007) reported that precise differentia-
tion between a pseudotumoural mass and carcinoma in
the setting of chronic pancreatitis is not possible using
endoscopic ultrasound morphology alone. The sensitiv-
ity of endoscopic ultrasound-fine needle aspiration
biopsy for malignancy in parenchymal masses with fea-
tures of chronic pancreatitis is 54-74% in contrast to
89% when the surrounding pancreatic tissue is normal
(Seicean, 2010). Following a negative endoscopic ultra-
sound-fine needle aspiration when the suspicion for

Figure 1. Normal endoscopic ultrasound appearances. a. “Owls eye’ view from deep in the second parf of the dvodenum (D2) demonstrates the spine at the
top of the screen. The aorta is identified as a round anechoic structure and the inferior vena cava (IVC) is oval and easily compressed. b. The echoendoscope
is withdrawn slowly from deep D2, demonstrating the aorta in long section. The superior mesenteric artery (SMA) is seen branching from the aorta. The
hypoechoic ventral pancreas is seen between these two vessels. c. In the duodenum the common bile duct (CBD) is seen nearest to the echoendoscope. The
normal pancreatic duct (PD) is thinner and lies between portal vein and CBD. d. The splenic vein (SV) enlarges to form the “golf club’-shaped portal vein (PV)
conflvence. Following the splenic vein to the splenic hilvm allows examination of the pancreatic body and tail. The pancreatic duct is identified between the
splenic vein and echoendoscope. AMP = ampulla; LK = left kidney.
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malignancy is high, further endoscopic ultrasound-fine
needle aspiration biopsy will confirm the diagnosis in a
proportion of patients and should be considered.

Pancreatic ductal adenocarcinoma
Pancreatic adenocarcinoma is one of the five major
causes of cancer-related death in Europe and the USA
and accounts for 75-85% of non-endocrine malignan-
cies of the pancreas. Surgical resection is the only cura-
tive treatment option but is rarely possible because of
distant metastasis or vascular involvement. Limited
venous invasion is not an absolute contraindication to
surgery so optimal preoperative imaging is paramount.
Transabdominal ultrasound is sensitive in detecting
biliary tract dilatation but visualization of the pancreas
parenchyma is poor especially in obese patients. Contrast
enhanced computed tomography shows a low attenuation
focal mass within the pancreas relative to the enhancing
normal parenchyma (Figure 24). It is important to remem-
ber that adenocarcinomas can be isoattenuating compared
with normal pancreatic tissue (Prokesch et al, 2002).
With endoscopic ultrasound, pancreatic adenocarci-
noma is usually seen as a hypoechoic mass with an irregu-
lar contour associated with an inhomogeneous echo pat-
tern and dilatation of the proximal pancreatic duct and
common bile duct (Yasuda et al, 1995). Distal pancreatic
atrophy may also be seen. The high resolution of endo-
scopic ultrasound allows detection of focal lesions as
small as 2-3 mm as well as demonstrating vascular inva-
sion and local lymph node involvement. Blood vessel
infiltration is indicated by loss of plane between tumour
and vessel wall, vessel wall irregularity, tumour within
vessel lumen and presence of collaterals (Figure 26).
Krishna et al (2009) showed endoscopic ultrasound and
endoscopic ultrasound-fine needle aspiration biopsy to be
accurate in the staging and diagnosis of pancreatic adeno-
carcinoma (sensitivity 96.6%, specificity 99%, negative
predictive value 96.2%, positive predictive value 99.1%).

Figure 2. Pancreatic carcinoma in a patient presenting with obstructive joundice. a.
Axial computed tomography performed in the portal venous phase demonstrates a large
low attenuation soft tissue mass within the pancreatic head (black arrows). The mass
encases the coeliac axis and there is a small amount of ascites. A stent is seen in the
common bile duct (white arrow). b. Radial endoscopic vltrasound demonstrates a 3.5 cm
poorly-defined hypoechoic mass in the pancreatic head invading the portal vein (pv) and
common bile duct (cbd) which contains a stent. gh=gallbladder.

The National Comprehensive Cancer Network (2009)
guidelines recommend histological confirmation is
sought before non-surgical treatment.

Neul'oendocrine tumours

Pancreatic neuroendocrine tumours are rare, represent-
ing 1-2% of pancreatic neoplasms, with a peak inci-
dence at 30-60years of age (Frankel, 2006). Pancreatic
neuroendocrine tumours include insulinomas, gastrino-
mas, glucagonomas and somatostantinomas and can
either be functioning (producing hormonally active pep-
tides) or non-functioning. They are slow-growing
tumours with a more favourable prognosis than pancre-
atic adenocarcinoma, therefore accurate diagnosis and
localization is important.

Functioning neuroendocrine tumours, such as insuli-
nomas and gastrinomas, usually present because of the
symptoms induced by the hormone they secrete.
Insulinomas, the most common pancreatic neuroendo-
crine tumours, are usually benign and solitary and found
anywhere in the pancreas. Gastrinomas are often malig-
nant and multiple, typically found in the ‘gastrinoma
triangle’, defined by the porta hepatis at the apex of the
triangle with the second and third parts of the duode-
num at its base.

Other functioning pancreatic neuroendocrine tumours
such as glucagonomas and somatostatinomas are very
rare. Glucagonomas are usually found in the body or tail
of the pancreas and are often large at the time of presen-
tation because of difficulty in recognizing the clinical
syndrome (Rockall and Reznek, 2007). As a result
metastases are common at presentation (most commonly
hepatic). Somatostatinomas are large, slow-growing
tumours often found in the pancreatic head.

Non-functioning neuroendocrine tumours either
present as an incidental solid pancreatic mass identified
on transabdominal ultrasound or computed tomography
or as a result of mechanical symptoms caused by mass
effect. They are often large at presentation and associated
liver metastases are common. Typical characteristics
include hypervascularity and calcification, which can be
detected with thin-slice computed tomography (1.25-
1.5mm) in the arterial phase (Figure 3a). Kalra et al
(2003) showed the most optimal magnetic resonance
imaging sequences for detecting pancreatic neuroendo-
crine tumours were T2-weighted fast spin echo (hyperin-
tense to pancreatic parenchyma) and fat suppressed
T1-weighted spin echo and gradient echo (hypointense
to pancreatic parenchyma).

Endoscopic ultrasound plays an important role in the
preoperative assessment of pancreatic neuroendocrine
tumours especially when small. Varadarajulu and Wallace
(2004) found endoscopic ultrasound detects neuroendo-
crine tumours in the pancreas with high sensitivity
(82%) and specificity (95%). They are generally hypo-
echoic, homogenous masses with distinct margins (Figure
3b) and demonstrate posterior acoustic enhancement
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because of their hypervascularity. Gouya et al (2003)
found that multiphase helical computed tomography
with thin reformats has a sensitivity of 94% for detecting
insulinomas which increases to 100% when combined
with endoscopic ultrasound.

Endoscopic ultrasound can also demonstrate the rela-
tionship to other structures, facilitating laparoscopic
enucleation or more extensive open surgery with either
palliative or curative intent.

Octreotide scanning is a highly sensitive method of o

identifying pancreatic neuroendocrine tumours based on — s
Figure 3. Neuroendocrine tumour: patient with previous pancreatitis under investigation
for cyst within uncinate process of pancreas identified with transabdominal vltrasound.
a. Axial computed tomography performed in the arterial phase also demonstrates a
well-demarcated hypervascular lesion measuring 10 mm in the pancreatic body (arrow).
b. Radial endoscopic ultrasound demonstrates a 10mm hypoechoic lesion with distinct

somatostatin receptors being present in 80-90% of pan-
creatic neuroendocrine tumours. It has a high sensitivity
and specificity, allows imaging of the whole body and can
predict sensitivity to somatostatin analogue treatment.
Limitations include small tumours and those without

somatostatin receptors (50% of insulinomas) (Alsohaibani
et al, 2008).

Angiography and transhepatic portal venous sampling
are rarely used in the diagnosis of pancreatic neuroendo-
crine tumours since the introduction of endoscopic ultra-
sound. A pancreatic neuroendocrine tumour causes a
well-defined vascular blush in the capillary-early venous
phase on angiography (the tumour enhances 45-60 sec-
onds after injection of intravenous contrast). In contrast
to endoscopic ultrasound small and hypovascular lesions
are difficult to identify and false positives are can be
caused by a blush from bowel, a splenunculus or normal
pancreas. Transhepatic portal venous sampling uses
downstream venous sampling to identify high levels of
hormone at a particular site, it does not allow direct visu-
alization or accurate localization. Venous sampling can
only identify hormonally active pancreatic neuroendo-
crine tumours and is unhelpful if there are multiple
tumours (Reznek, 2006).

Endoscopic ultrasound is the most sensitive method
for preoperative localization of pancreatic lesions (Oberg
and Eriksson, 2005).

Primary pancreatic lymphoma

Primary pancreatic lymphoma is a rare form of extra-
nodal lymphoma, typically Hodgkin’s B-cell type, and
accounts for <1% of extranodal lymphomas (<0.5% of
pancreatic tumours). Although rare, it can mimic adeno-
carcinoma of the pancreas both clinically and radiologi-
cally (Boni et al, 2002). The prognosis for primary pan-
creatic lymphoma is significantly better than adenocarci-
noma and accurate differentiation is important.

Primary pancreatic lymphoma demonstrates two mor-
phological patterns. The first is a bulky homogenous
mass (often >8 cm) with extrapancreatic extension breach-
ing anatomical boundaries; this can mimic the appear-
ance of acute pancreatitis. The second is a localized,
well-circumscribed tumoural form which can be misin-
terpreted as adenocarcinoma. It is rarely associated with
dilatation of the main pancreatic duct (localized form),
calcification and necrosis (Luo et al, 2009). There is often

margins in the pancreatic body (arrow).

associated lymphadenopathy which, if seen below the
level of the renal veins, makes a diagnosis of adenocarci-
noma unlikely (Prayer et al, 1992). Computed tomogra-
phy appearances may suggest a diagnosis of primary
pancreatic lymphoma but are rarely conclusive.

Endoscopic ultrasound shows a bulky homogenous
hypoechoic mass which does not demonstrate increased
through transmission (Merkle et al, 2000) often associ-
ated with lymphadenopathy.

No single characteristic reliably distinguishes primary
pancreatic lymphoma from pancreatic adenocarcinoma.
Endoscopic ultrasound-fine needle aspiration or Trucut
biopsy with flow cytometric analysis may achieve histo-
logical diagnosis (Battula et al, 2006).

Metastases

Pancreatic metastases are rare: in clinical series the fre-
quency ranges from 2-5% of all pancreatic neoplasms
(Tsitouridis et al, 2010). The majority of patients with
pancreatic metastases have a past history of previous
malignancy, most commonly kidney, lung, breast or
melanoma.

On computed tomography most pancreatic metastases
are low attenuation lesions. Contrast enhanced comput-
ed tomography and magnetic resonance imaging (Kalra
et al, 2003) can demonstrate the hypervascularity often
seen with renal and melanoma metastases. Endoscopic
ultrasound-guided fine needle aspiration allows histologi-
cal differentiation in the absence of a known primary

(Figure 4).

Cystic lesions of the pancreas

Pancreatic pseudocyst

A pseudocyst is a localized collection of amylase-rich
fluid located within or adjacent to the pancreas sur-
rounded by a fibrous wall with no epithelial lining
(Pitman and Deshpande, 2007) as a result of damage to
the pancreatic parenchyma caused by acute or chronic
pancreatitis. Pseudocysts classically develop 3—6weeks
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Figure 4. Pancreatic metastasis in a patient with a history of
breast cancer who presented with jaundice requiring a common bile
duct stent. Computed tomography demonstrated a bulky pancreatic
head and pulmonary metastases. Radial endoscopic vltrasound
demonstrates a poorly-defined lobulated mass in the pancreatic
head which is hypoechoic. The mass appears to encase the portal
vein (pv, small arrows). The pancreatic duct was normal. Large
aorto-caval nodes measuring up to 15mm in short axis. Endoscopic
vltrasound fine needle aspiration biopsy identified malignant cells
consistent with adenocarcinoma, likely of breast origin.

after a clear episode of acute pancreatitis but such a his-
tory is not always apparent.

Computed tomography usually demonstrates a round-
ed, well-defined, unilocular fluid collection with an
extremely thin wall. A thick wall that demonstrates con-
trast enhancement should raise the suspicion of an
infected pseudocyst (Kim et al, 2005) and correlation
with the patient’s clinical presentation and inflammatory
markers is required. Septation is an unusual feature.
Computed tomography may show other features of acute
or chronic pancreatitis (Figure 5a).

Endoscopic ultrasound typically demonstrates a large
hypoechoic cystic lesion within or adjacent to the pan-
creas. Internal bright echoes are often seen representing

inflammatory debris. Communication with the pancre-
atic duct may be demonstrated and an assessment of the
biliary tree is useful to identify cholelithiasis and bile duct
stones. Signs of chronic pancreatitis (parenchymal calcifi-
cation, atrophy, fibrosis and ductal dilatation) are more
easily diagnosed with endoscopic ultrasound (Figure 5b).
Endoscopic ultrasound morphology alone does have
limitations and characterization of cyst fluid gives valua-
ble additional information. Pseudocysts often contain
turbid fluid with high amylase (>5000 U/litre), low CEA
(<200 ng/ml) levels and low viscosity (Brugge, 2004)
(Figure 5¢).

Serous cystadenoma

Serous cystadenoma is a cystic neoplasm of the pancreas,
typically found in females >60 years of age and sometimes
associated with von Hippel-Lindau disease. Although
occasionally presenting with abdominal pain and weight
loss, serous cystadenoma is more commonly an incidental
finding on cross-sectional imaging. Surgical excision may
be advised for larger (>4 cm) and symptomatic lesions. It
is important to differentiate a benign serous cystadenoma
from a mucinous cystadenoma which has malignant
potential and requires excision.

Serous cystadenoma are well-demarcated lesions con-
taining at least six small cysts separated by thin septae.
The cysts range from 0.2-2.0cm in diameter and the
lesion itself is typically <2cm but can measure up to
27cm in maximum dimension (Bounds and Brugge,
2001). The septae may coalesce causing the appearance of
a characteristic central scar, sometimes calcified (Curry et
al, 2000).

On transabdominal ultrasound, serous cystadenomas
can appear solid and echogenic because of the interfaces
between multiple cysts. A finding of multiple small cysts
measuring <3 mm within a cystic lesion suggests serous
cystadenoma when imaged with computed tomography
(92-96% accuracy) (Belsley et al, 2008) (Figure 6a).
These cystic lesions can give the appearance of a solid
mass on computed tomography because the microcystic
structure is too small to be seen as ‘oligocystic’.

Figure 5. Pancreatic psevdocyst. The patient had known chronic pancreatitis and presented with increasing epigastric pain. a. Axial computed
tomography performed in the portal venous phase demonsirates pancreatic calcification (black arrows) and an adjacent cyst (white arrow).
b. Radial endoscopic vltrasound demonstrates a large cyst within the pancreatic neck. The pancreatic head was heavily calcified. c. Linear

endoscopic ultrasound and fine needle (arrow) aspiration revealed a high amylase (38 760 U/litre) and low CEA (24 ng/ml).

82
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The classical endoscopic ultrasound appearance of
serous cystadenoma is a ‘honeycomb’ or ‘sponge-like’
mass with posterior acoustic enhancement as a result of
serous fluid within the cysts and a central scar (Figure 6b).
Fluid obtained by endoscopic ultrasound-guided aspira-
tion is usually thin and clear with cuboidal cells apparent
on cytological assessment. CEA levels are rarely raised
(<5ng/ml) and amylase levels are usually low (Fasanella
and McGrath, 2009). Unfortunately the small cystic
cavities often yield insufficient material for CEA or amy-
lase levels and cellularity is sparse. In a series performed =
by Belsley et al (2008) cytology only confirmed a diagno-  Figure 6. Serous cystadenoma. Incidental finding of pancreatic cystic lesion identified
sis of serous cystadenoma in 21% of cases, but endo-  on magnetic resonance imaging scan for investigation of endometrial polyps. a. Axial
scopic ultrasound appearances suggested serous cystade-  computed tomography performed in the portal venous phase demonstrates a 4.5 cm
noma in 87.5% of cases. A multidisciplinary team  mass in the pancreatic head containing multiple cystic spaces of < 2cm (arrow). b. Radial
approach to diagnosis using cytology, biochemistry and  endoscopic ultrasound demonstrates a ‘honeycomb’-like cyst in the pancreatic head
(white arrow) with posterior acoustic enhancement (black arrows) characteristic of serous

endoscopic ultrasound morphology is advised.

Serous cystadenoma may also present as a large uniloc-
ular cyst (macrocystic adenoma). This lacks the charac-
teristic multilocular appearance of serous cystadenoma
and is particularly difficult to differentiate from muci-
nous cystadenoma using cross-sectional imaging charac-
teristics. Although usually unilocular on computed tomo-
graphy, macrocystic cystadenomas are frequently multi-
locular when viewed with endoscopic ultrasound

(O’ Toole et al, 2004).

Mucinous cystic neoplasm

Mucinous cystic neoplasms are generally unilocular or
thinly septated cystic lesions lined by tall columnar epi-
thelium which produces mucin. Mucinous cystic neo-
plasms contain ovarian-type stroma occurring in females
(aged 50-70years). They demonstrate varying degrees of
cellular atypia ranging from benign mucinous adenoma
to invasive mucinous cystadenocarcinoma. Between 85
and 95% of lesions are found in the pancreatic body or
tail (Edirimanne and Connor, 2008), often >2cm in
diameter and containing thick mucoid material.

cystadenoma.

Computed tomography features of mucinous cystic
neoplasms include enhancing septa and solid intramural
nodules (Figures 7a and 7b). A characteristic feature is
peripheral calcification, seen in 10-25% of these lesions
(Buetow et al, 1998) and allowing differentiation from
other cystic lesions. An important feature of a mucinous
cystic neoplasm is that it does not communicate with the
pancreatic duct.

Endoscopic ultrasound provides detailed assessment of
internal architecture. The presence of intramural nod-
ules, thickened septations and/or a solid component
strongly raises the suspicion of malignancy (Figure 7c).
Unfortunately these appearances are rarely enough for
definitive diagnosis and cyst fluid analysis may be
required if risk of tumour seeding is warranted.
Endoscopic ultrasound-guided aspiration often demon-
strates low amylase, high CEA (>200ng/ml), high CA
19-9 (50000 U/ml) and high fluid viscosity (Rafique et
al, 2007).

Figure 7. Metastatic mucinous cystadenocarcinoma in a patient who presented with epigastric pain. Transabdominal vltrasound identified a cystic lesion in the
epigastrivm. a. Axial computed tomography scan performed in the portal venous phase demonstrates a complex lesion involving the pancreatic body and tail
with both solid (arrow) and cystic components. b. Note was made of a perivmbilical cystic structure (arrow) and peritoneal nodules (N). ¢. Radial endoscopic

ultrasound demonstrates a 32 mm thick-walled (arrow) pancreatic cyst with a solid component. Endoscopic ultrasound-guided aspiration revealed a high CEA

(4390ng/ml) and low amylase. Biopsy of the periumbilical nodvle was performed which further confirmed the diagnosis.
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Figure 8. Intraductal papillary mucinous neoplasm. Incidental finding of a pancreatic cyst on computed tomography performed for

investigation of small bowel obstruction. a. Coronal magnetic resonance imaging maximum intensity projection image demonstrated
a multiloculated cystic structure (arrow) within the uncinate process of the pancreas which appeared to communicate with the main
pancreatic duct (PD). b. Radial endoscopic ultrasound demonstrated a cystic structure (arrow) within the uncinate. c. The endoscopic view

demonstrated a gaping papilla extruding mucin. GB = gallbladder.

All mucinous cystic neoplasms have malignant poten-
tial and surgical resection is recommended in those
patients considered fit for surgery (Tanaka et al, 2000).

Intraductal papillary mucinous neoplasm

Intraductal papillary mucinous neoplasm is an intra-
ductal mucin-producing tumour composed of tall
mucin-producing epithelium. Intraductal papillary
mucinous neoplasms are not lined by ovarian stroma in
contrast to mucinous cystic neoplasms and are most
commonly found in the pancreatic head arising from
the main pancreatic duct, a side branch or both (Adsay
et al, 2002). Intraductal papillary mucinous neoplasm
has an increased frequency in men >60years (Acar and
Tatli, 2010). Like mucinous cystic neoplasms, intraduc-
tal papillary mucinous neoplasms can be divided into

KEY POINTS

With the increasing use and sensitivity of cross-sectional imaging modalities
incidental detection of pancreatic lesions is becoming more common.

Lesions can be characterized as solid or cystic and incorporate non-neoplastic and
neoplastic disease.

Benign and malignant lesions share several common imaging features and
differentiation is often challenging.

In the presence of chronic pancreatitis the ability of endoscopic ultrasound to
distinguish between inflammatory mass and malignant lesion is limited.

Mucinous cystic neoplasms and intraductal papillary mucinous neoplasms are
potentially malignant and surgical resection should be considered.

Preoperative diagnosis and staging of pancreatic lesions can be difficult and
requires a multimodality approach.

Endoscopic ultrasound with or without fine needle aspiration biopsy provides vital
additional information and plays an integral role in the staging of pancreatic
malignancy.

When used in combination endoscopic ultrasound morphology and fine needle
aspiration cyfology or cyst fluid analysis is an accurate tool in determining the
nature of solid and cystic pancreatic lesions.

subtypes according to amount of cellular atypia varying
from benign adenoma to invasive malignancy; all have
malignant potential.

The imaging appearance of intraductal papillary muci-
nous neoplasms varies according to type, i.e. main duct
intraductal papillary mucinous neoplasm, branch duct
intraductal papillary mucinous neoplasm or mixed.
Typical features include a cystic lesion containing mucus
located in the uncinate process, with a ‘grape-like’ locular
appearance. Demonstration of communication with the
pancreatic duct on magnetic resonance imaging favours
intraductal papillary mucinous neoplasm as mucinous
cystic neoplasms do not communicate with the duct
(Lim et al, 2001) (Figure 8a).

The initial discovery of an intraductal papillary muci-
nous neoplasm is often made with cross-sectional imag-
ing. Thin-cut computed tomography can demonstrate
the cystic lesion and detect enhancing mural nodules. A
main duct >10 mm and mural nodules are features associ-
ated with malignancy.

Endoscopic ultrasound provides high resolution imag-
ing and allows endoscopic ultrasound-fine needle aspira-
tion of mural nodules, thickened walls or septae and
aspiration of cyst contents (Figure 8b). The endoscopic
view provided by endoscopic ultrasound may show a gap-
ing papilla extruding mucin (Figure 8c) — a characteristic
sign. Cytological evidence of mucin producing epitheli-
um in the absence of ovarian type stroma supports the
diagnosis of an intraductal papillary mucinous neoplasm.
Cyst aspirate often demonstrates low amylase, high CEA
and high viscosity. Assessment of cyst mucin and CEA
are complementary, with the best profile obtained when
both markers are determined along with cytology
(Morris-Stiff et al, 2010).

Conclusions

The diagnosis of pancreatic lesions requires a multi-
modality approach. Endoscopic ultrasound with or with-
out fine needle aspiration provides vital additional infor-
mation and plays an integral role in the staging of pan-
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creatic malignancy. When used in combination endo-
scopic ultrasound morphology, fine needle aspiration
cytology and cyst fluid analysis are useful tools in deter-
mining the nature of pancreatic lesions. Accurate diagno-
sis and staging are essential to guide appropriate patient
management. BJHM
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