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Pancreatic serous cystadenomas are uncommon benign tumours that are often found
incidentally on routine imaging examinations. Radiological imaging techniques alone have
proven to be suboptimal to fully characterize cystic pancreatic lesions. Endoscopic ultrasound,
with the addition of fine-needle aspiration in difficult cases, has showed greater diagnostic
accuracy than conventional imaging techniques. The best management strategy of these
neoplasms is still debated. Surgery should be limited only to symptomatic and highly selected
cases and most of the patients should only be strictly monitored. In the current paper, we
provide an updated overview on pancreatic serous cystadenomas, focusing our attention on
epidemiology, clinical characteristics and diagnostic evaluation; finally, we also discuss

different management strategies and areas for future research.
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The prevalence of pancreatic cysts in subjects
without a history of pancreatic disease, based
on imaging techniques, amounts to about
2.5% and tends to substantially increase
with age, rising to 8% in the elderly [12].
Pancreatic cysts include both neoplastic and
non-neoplastic lesions and, according to the
most recent WHO classification [3], serous
cystic neoplasms belong to pancreatic cystic
neoplasms, together with mucinous cystic
neoplasms, intraductal papillary mucinous
neoplasms (IPMNs) and solid pseudopapil-
lary neoplasms. Serous cystic neoplasms are
almost exclusively constituted by serous cys-
tadenomas (SCAs), with only sporadic cases
of malignancy reported [45]. SCAs being
benign lesions, a correct diagnosis is manda-
tory to avoid unnecessary pancreatic surgery
and exclude malignant disease. Although in
most cases clinical and radiological charac-
teristics allow to correctly differentiate SCAs
from other lesions, several common traits
with other types of potentially malignant
cystic induce
diagnosis.

We provide an updated overview on pancre-
atic serous cystic neoplasms, focusing our
attention on epidemiology, clinical characteris-

lesions  can misleading

tics and diagnostic evaluation; furthermore, we
will discuss management strategies and areas
for future research.

Definition & epidemiology

First described by Compagno and Oertel in
1978 (6}, serous cystic neoplasms are epithelial
tumors of unknown origin, sharing some mor-
phologic and immunohistochemical features
with centroacinar and ductular cells of the pan-
creas. Small cuboidal cells with clear cytoplasm,
producing a watery fluid similar to serum, line
the cystic wall (Fioures 1 & 2). This epithelium is
glycogen-rich and does not express mucin pro-
duction. Serous cystic neoplasms are uncom-
mon tumors that comprise about 16% of all
resected cystic tumors of the pancreas, based
on large surgical series [7]. Approximately
60-75% of SCAs affect women [8-12], while
the mean age of patients who underwent pan-
creatic surgery for SCAs was 56 years in Euro-
pean series [11], 58 years in Asian series (8] and
62 years in USA series [10].

Serous cystic neoplasms may generate in
any portion of the pancreas but predominantly
in the head of the gland (40-50%). In rare
cases, serous cystic neoplasms can spread over
the entire pancreas. The diameter of the tumor
ranges from a few centimeters to more than
20 cm, with mean size of 4-5 cm on surgical
series (8,10,11].

Nowadays, about 30 cases of the malignant
variant, the so-called serous cystadenocarci-
noma, have been reported in literature since
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Figure 1. At high-power cuboidal cells, with monomorphic
nuclei and clear cytoplasm, lining the cyst (H&E, 100X).

the first described case in 1989 [13]. Serous cystadenocarcinoma
is defined by the WHO as a SCA that presents metastases or
invasion of adjacent organs [3]. Several characteristics such as
predominance with female gender (60%), older age of patients
when first detected and larger mean diameter (usually >10 c¢m)
suggest that this variant can acquire malignant potential while
growing [14,15].

Figure 2. Whole-mount microphotograph showing a lesion
composed of multiple cysts of various sizes and
surrounded by unremarkable pancreatic parenchyma
(H&E, 20X, whole-mount).

Clinical presentation

About half of SCAs are asymptomatic and are found inciden-
tally on radiologic examinations performed for other unre-
lated reasons [16]. When symptoms do occur, they are not
specific and usually related to mass effect or, in case of
malignancy, to infiltration of adjacent structures [12,17].
Abdominal pain or discomfort, palpable mass and weight
loss are the most common manifestations [12]. Jaundice, due
to bile duct compression, is infrequent [18]. A recently pub-
lished multinational, retrospective study including 598
patients with a diagnosis of SCA showed that nonspecific
abdominal pain was reported in 29% of cases, diabetes melli-
tus in 7% of patients and, finally, bilio-pancreatic symptoms,
including typical pancreatic pain, acute pancreatitis, jaundice
and steatorrhoea in 7% of cases [19]. Tumor rupture, hemo-
peritoneum and acute surgical abdomen have also been
described [2021].

Conversely, all cases of serous cystadenocarcinoma showed
clear symptoms, generally due to the local invasion of adjacent
organs (spleen, stomach, small intestine, adrenal gland, vascular
and neural dssues), and metastases (liver, bone marrow, lung
and lymph nodes) (4.

Von Hippel-Lindau disease & serous cystic lesions

Von Hippel-Lindau (VHL) disease is an autosomic genetic
disease, inherited in a dominant manner with a high pene-
trance with new mutations accounting for 20% of cases [22].
VHL disease is caused by genetic mutation of the VAL tumor
suppressor gene located in the short arm of chromosome 3,
and its alteration results in the impairment of hypoxia-
inducible factor degradation; therefore, angiogenic and growth
factors are overexpressed. VHL is characterized by the develop-
ment of several tumors, primarily hemangioblastoma of the
central nervous system, retinal hemangioblastomas, renal cell
carcinoma, adrenal pheochromocytoma and also pancreatic
tumors, mainly represented by pancreatic endocrine tumors
and cystic tumors [23].

The frequency of pancreatic involvement in VHL patients
varied from 17 to 77.2% and SCAs were overall reported in
about 2.7-9.5% of patients with VHL [24.25]. The cysts found
in VHL syndrome are virtually identical to sporadic SCAs,
apart from their diffuse distribution in the pancreas instead
of a single well-defined lesion. SCAs are generally diagnosed
at a young age (25 years) and have a benign course, as do
simple cysts, since only 2.5% of SCAs tend to become symp-
tomatic over the years [24]. There are at least two ways in
which VHL mutations might stimulate SCA formation. First,
the development of a rich capillary network within SCAs
could alter local hemodynamics, thus inducing the produc-
tion of cyst fluid [26]. A second way involves the stabilization
of microtubules and the absence of primary cilia [27-29].
Notably, all the sporadic cases of SCA had intra-genic muta-
tions of VHL or loss of heterozygosity in or adjacent to VHL
gene, thus strongly suggesting a pivotal role of this gene in
the pathogenesis of SCA [30].

doi: 10.1586/17474124.2014.934675
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Diagnostic evaluation

The most common diagnostic examinations used for evaluat-
ing pancreatic cystic lesions include computed tomography
(CT), MRI and endoscopic ultrasound (EUS). Despite the
advances in imaging techniques, the accuracy of the preoper-
ative diagnosis of pancreatic cystic tumor is still low, reach-
ing about 60% even in tertiary referral centers for pancreatic
surgery [31]. Several imaging features are helpful for the dif-
ferential diagnosis of pancreatic cystic lesions: presence of
septa (unilocular, multilocular), dimension of internal cysts
(microcystic if <2 cm, or macrocystic), aspect of the wall
(thin if <2 mm, or thick) and margins (smooth or lobu-
lated) (32.33]. Typically, SCA appeared as an isolated, lobu-
lated, well-marginated, multilocular, microcystic lesion
(Froures 3-5). These features define the ‘honeycomb’ or ‘sponge’
aspect, characterized by the presence of numerous (usually
>6) small cystic spaces (2-3 mm of diameter) separated by a
thin septa [32343s]. In less than 20% of cases, the septa may
centrally coalesce into a characteristic ‘stellate scar’ with or
without calcification itself, which is considered to be patho-
gnomonic for SCA (Feure 6). In 10-30% of cases, calcifica-
tions within the septa are also seen. Differently from IPMNs,
serous cystic neoplasms are characterized by the lack of any
connection to the pancreatic ductal system.

In addition to the microcystic typical aspect, other three
morphologic variants have been described: the macrocystic or
oligocystic type, characterized by fewer and larger cysts (>2 cm)
or even by one single cyst (unilocular) (Ficures 7 & 8); the mixed
micro-macrocystic type (Fieure 9) and, finally, the solid type,
consisting in very small cysts with multiple, thick fibrous
septa (Foure 10) (283236 The oligo-macrocystic pattern s
observed in about 10% of patients with serous cystic lesions
and is more difficult to differentiate from other cystic lesions,
mainly mucinous cystic neoplasms and pseudocysts [3637]. In
contrast to mucinous cystic neoplasms, a macrocystic SCA typ-
ically presents a thin wall and lobulated contours and can be
found in the head of the pancreas (3738]. Moreover, the cysts
observed in SCAs usually display a clear fluid with rare exam-
ples of heterogeneous content, which is otherwise typical of
pseudocysts [32].

EUS & fine needle aspiration

When morphologic features reported by radiological imaging
techniques (CT and/or MRI) are insufficient to differentiate
cystic lesions, EUS can provide further, additional and useful
information (Fieures 6-10) [39]. Indeed, EUS provides high-
resolution images over a short distance to the pancreas, accu-
rately showing every cystic element, such as wall, margins
and internal structures, as well as detailed images of the
parenchyma (34]. EUS can be useful to identify the presence
of a communication between the cyst and the pancreatic
duct, thus leading to a more reliable diagnosis of side-branch
IPMN rather than SCA. In addition, EUS-guided fine-needle
aspiration (FNA) allows cytological and biochemical analyses
of the cystic fluid (Ficure 8). It has been recently showed, in a

Figure 3. Gross photograph of the pancreatic tail which
shows, on sectioning, a multicystic lesion with a central
calcification.

cohort of 154 patients, that EUS with or without FNA was
superior to CT alone in accurately classifying a cyst as neo-
plastic (76 vs 48%; p < 0.0001); similarly, it was also more
likely to be correct than MRI alone for prediction of neopla-
sia (76 vs 34%; p < 0.0001) [39). Overall, the increase in
diagnostic yield of EUS and fluid analysis over CT and MRI
for prediction of a neoplastic cyst was 36 and 54%, respec-
tively [39]. In 2004, O’Toole et al. compared the EUS charac-
teristics of mucinous cystadenoma and macrocystic SCA [40].
The comparison revealed that a thickened cyst wall (23 mm)
and a cystic echo pattern suggesting thick content were sig-
nificantly associated with the mucinous cystadenoma, while
microcysts, located either peripherally or internally along
intracystic septations, were more frequently observed in mac-
rocystic SCAs [40].

Figure 4. Microcystic serous cystic neoplasm in a
78-year-old woman with right upper-quadrant pain.
Contrast-enhanced computed tomography image demonstrated
a multiseptaded lobulated cystic lesion in the pancreatic head
and uncinate process.

informahealthcare.com
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Figure 5. Microcystic serous cystic neoplasm in a
76-year-old asymptomatic woman. Magnetic resonance
colangiopancreatographic image demonstrated a multicystic
lesion in the pancreatic head without communication with the
main pancreatic duct.

Recent evolution of transducers and ultrasound equipment
has allowed the harmonics contrast-enhanced assessment.
A retrospective study of the preliminary experience with
contrast-enhanced EUS found a correlation between the color-
enhanced pattern and the pancreatic pathology [41]. Indeed, all
of the cases of SCA presented the color signals filling microcys-
tic regions; unfortunately the small sample did not allow any
definitive conclusion [41. To date, comparative studies that
evaluated the clinical utility of contrast-enhanced EUS in the
differential diagnosis of pancreatic cystic lesions are lacking;
however, the role of this technique seems of limited value.
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Figure 6. Typical aspect of serous cystadenoma at
endoscopic ultrasound with ‘central star’ and microcysts
within the star and the septa.

When morphological features alone are unhelpful to fully
characterize the cyst, FNA should be performed at the time of
EUS and cyst fluid aspiration analyzed. Fluid aspirated from
SCAs is wusually watery; cystic
neoplasms it is typically viscous and muddy-brown in pseudo-
cysts. Otherwise when the EUS-based morphology is highly
suggestive of SCA, FNA and cystic fluid analyses are not
recommended.

conversely in mucinous

Cyst fluid analyses

In 2005, a pooled analysis of 12 studies, including 450 patients,
investigated the value of cyst fluid analysis in the differential
diagnosis of benign (SCA and pseudocyst) versus premalignant
or malignant (mucinous cystadenoma and mucinous cystadeno-
carcinoma) lesions [42]. Level of amylase <250 U/l allowed to
virtually exclude pseudocyst and suggested a diagnosis of SCA,
mucinous cystadenoma or mucinous cystadenocarcinoma, with
a sensitivity of 44%, a specificity of 98% and an overall accu-
racy of 65% [42].

Carcinoembryonic antigen (CEA) is the most accurate test
available to differentiate pancreatic cystic lesions. Indeed, the
positive and negative predictive values of SCA or pseudocyst
when the cut-off value is set at CEA <5 ng/ml are 94 and
56%, respectively, with an accuracy of 70%. A cut-off value
set at a higher level (>800 ng/ml) allows to distinguish
mucinous cystadenoma and mucinous cystoadenocarcinoma
from benign lesions, with a 98% positive predictive, 77%
negative predictive and an overall accuracy of 81% [42]. In
the Co-operative Pancreatic Cyst Study, Brugge ez al. [43]
evaluated 341 patients and found that a cut-off value for
CEA of 192 ng/ml had the highest accuracy (79%) for differ-
entiating between mucinous and non-mucinous cysts, with
moderate sensitivity (73%) and specificity (84%). Further-
more, the diagnostic accuracy of CEA analysis was signifi-
cantly greater than the accuracy of EUS morphology alone
(51%) [43]. Conversely, CA 19-9 has showed discouraging
results; in the pooled analysis of van der Waaij ez al. [42),
CA 19-9 below the cut-off value of 37 U/ml allowed the dis-
tinction between mucinous and non-mucinous cysts with an
overall low diagnostic accuracy (46%) and an unsatisfactory
sensitivity (14%).

Despite the wide use of EUS-FNA of pancreatic cystic
lesions, the results of cytological analysis are somewhat disap-
pointing [4445]. Small amounts of cells in the aspirated fluid,
patchy epithelial lining of cysts, variable levels of expertise
among cytopathologists, contaminating gastrointestinal epithe-
lium all contribute to reduce the accuracy of this
procedure [46-48]. One of the largest series of SCAs of the pan-
creas subjected exclusively to EUS-FNA and surgical resection
confirmation showed that almost all of the cases presented
hypocellular aspirate smears, with some degree of cellularity
with bland cuboidal epithelial cells and granular debris [49].
Cell-blocks are rarely helpful, since in almost all of the cases
they do not contain cells of interest [49). A definite diagnosis of
SCA can be suspected on the presence of characteristic
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glycogen-rich cuboidal cells, but this finding is described in
less than 20% of cases. Therefore, cytological examination of
the cyst fluid is often non-diagnostic [49]. A recently pub-
lished meta-analysis, including a total of 18 retrospective and
prospective studies, evaluated the accuracy of EUS-FNA for
the diagnosis of pancreatic cystic neoplasms and found that
cytology has a moderate pooled sensitivity of 54% and a
high pooled specificity of 93% (50]. Notably, in all reported
cases of serous cystadenocarcinoma, a preoperative diagnosis
was never made, except for the very recently published case
of Wasel ez al. [51], in which a diagnosis was achieved before
surgery, but only after performing percutaneous biopsies of
the pancreatic and liver lesions, thus confirming that the dif-
ferential diagnosis between benign and malignant lesions is
frequently challenging.

Major focus of the research groups is the identification of
novel cyst fluid biomarkers, and the metabolomic approach
has provided interesting findings on this issue. Based on a pre-
liminary experience, Park and co-workers have found that two
metabolites, glucose and kynurenine, were differentially abun-
dant in SCAs [52]. In particular, when cyst glucose levels of
SCAs were compared with those of lesions that were not
SCAs (pseudocysts, IPMNs, mucinous cystic neoplasms and
cancer), the median cyst glucose level was significantly ele-
vated, with an receiver operator characteristic curve of
0.93 (95% CI: 0.86-1.0). The highest diagnostic accuracy was
obtained at a cut-off of 66 mg/dl, with a sensitivity and speci-
ficity for differentiating SCAs from lesions that were not SCAs
of 88 and 89%, respectively. Similarly, SCA lesions had signif-
icant kynurenine abundance, and the area under the receiver
operator characteristic curve was 0.85 (95% CI: 0.66-1.0) [s2].
The finding of glucose abundance in pancreatic cysts is clini-
cally meaningful, not only because of the high diagnostic accu-
racy but also because its determination requires a very small
amount of fluid and is generally performed in almost all hos-
pital laboratories. Similarly, optimistic results have been
recently reported with the determination of o-inhibin level
within the cyst fluid obtained by EUS-FNA (s3). Although fur-
ther, larger, confirmatory studies are needed before translating
the determination of these metabolites in the clinical practice,
metabolomic profiling approach has clearly showed to repre-
sent an interesting and fascinating area of future research.

Genetic testing

Molecular analyses have been proposed to increase the accuracy
of cystic fluid assays. K-ras mutation analysis in cystic lesions
may provide useful information, but published data suggest
that it cannot be recommended as the only test, but should
always be considered in addition to other genetic analyses (i.c.,
loss of heterozygosity) and diagnostic modalities (i.e., CEA
measurement). The prevalence of K-ras gene mutations in
benign cystic lesions has been reported to range from 0 to
42% and from 20 to 53% in malignant lesions [54-58]. The
role of K-ras testing in the differential diagnosis between
mucinous and non-mucinous, malignant and benign cystic

Figure 7. Macrocystic serous cystadenoma with
pseudo-mural nodule at endoscopic ultrasound; the
finding was not distinguishable from a mucinous cyst and
a fine-needle aspiration was needed to provide additional
information.

neoplasms is still unclear. In the Pancreatic Cyst DNA Analysis
Study, the largest multicentre trial performed to evaluate
molecular analysis of pancreatic cyst fluid in the diagnosis of
pancreatic cysts, Khalid and co-workers reported that the pres-
ence of K-ras mutation presented a high specificity (96%) but
a low sensitivity (45%) for mucinous differentiation [56). Fur-
thermore, the combination of K-ras testing and CEA analysis
improved the sensitivity from 64 to 82% while maintaining
the specificity at 83% [s6). Similar results were reported in a
recent G-year study that included 618 pancreatic cyst fluids
obtained by EUS-FNA: K-ras mutations had a high specificity
(100%), but a poor sensitivity (54%) for mucinous cysts [59].

Figure 8. Endoscopic ultrasound-guided fine-needle
aspiration demonstrating the diagnosis of serous
cystadenoma: carcinoembryonic antigen < 5 ng/ml;
amylase < 2500 Ul and the histological analysis on
cell-block concluded for serous cystadenoma.

informahealthcare.com
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Figure 9. Macrocystic and microcystic (mixed) serous
cystadenoma with calcification within the microcystic part.

Similarly, the combination strategy of both assays, K-ras testing
and CEA, increased the sensitivity to 83% while maintaining a
high specificity of 85% (59]. Identification of recurrent and spe-
cific genetic mutations in neoplastic cysts will be the subject of
future research.

As previously mentioned, VHL gene mutations have been
identified in all cases of sporadic SCAs; more interestingly,
point mutations of VHL gene were also detected in cyst fluid
analysis in about half of the cases [30). In the same study, the
application of a panel of five genes (VHL, RNF43, KRAS,
GNAS, CTNNBI) allowed correctly distinguishing mucinous
from non-mucinous cysts [30]. Although the clinical utility of
these findings has not yet been investigated, genetic analysis of
cyst fluid and of the epithelial wall will definitively have a
major role in the near future.

Figure 10. Solid type of serous cystadenoma at endoscopic
ultrasound, consisting in very small cysts with multiple,
thick fibrous septa.

Confocal laser endomicroscopy

Needle-based confocal laser endomicroscopy (nCLE) during
EUS-FNA procedure is another fascinating methodology in the
diagnosis of pancreatic cysts. nCLE utilizes a sub-millimeter
probe compatible with a 19-Gauge needle and enables real-
time imaging with microscopic details of pancreatic cystic
lesions (Fieure 11 and Video). A prospective multicentre French
study (CONTACT) has recenty assessed the performance of
nCLE for the diagnosis of pancreatic cysts [60]. This study
found that the detection of a superficial vascular network is a
histological feature of SCA, which can be highlighted by
nCLE. In a preliminary series of 18 cases, nCLE achieved an
overall good accuracy of 83%, with a sensitivity of 62.5% and
a specificity of 100% for the diagnosis of SCA, with an excel-
lent intra-observer and a good inter-observer agreement [60].
A larger, prospective study is ongoing to validate this finding
and confirm the role of nCLE for the diagnosis of pancreatic
cystic lesions.

Prognosis, treatment & follow-up strategies

Unlike other cystic neoplasms, SCAs almost invariably have a
benign course with a very low risk of malignancy (0-3%)
(101461]. However, the lack of clear histopathological features
evidences of malignancy, and the fact that no patient died
for reasons specifically related to serous cystadenocarcinoma,
even in cases showing metastatic disease, has raised several
doubts on the correctness of the diagnosis [62]. To this day,
there is no unanimous consensus regarding the optimal
treatment of serous cystic neoplasms. Because accurate differ-
entiation between benign versus malignant cystic tumor is
attainable only with pathological examination of the resected
lesion, some authors recommended resection for all pancreatic
cystic lesions [63]. This approach could be justified by the fact
that pancreatic surgery, if performed in tertiary, large volume,
referral centers, has become safer than in the past, with
decreased morbidity and mortality. In addition, the so-called
‘locally aggressive behavior’, which means the extension of the
neoplasm into adjacent organs or local invasion of surround-
ing blood vessels, has been claimed as a possible justification
for surgical resection [64]. However, these local complications
are very rare, and prophylactic surgery does not seem to be
appropriate [61]. Of note, only pancreatic head location and a
large tumor size (>6 cm) have been detected as independent
risk factors for this aggressive behavior; therefore, in this sub-
group of patients, the preventive surgical approach might be
justified [10]. It should be stressed that the approach of resect-
ing all pancreatic cystic lesions does not reflect the current
standard of management of SCA. Indeed, SCA-related mor-
tality is nil, whereas operative mortality is not. A multina-
tional, retrospective study involving 58 centers in 18
countries showed that the post-operative mortality reported in
patients that underwent pancreatic surgery for SCA was
0.8%, while the SCA related mortality was 0% in patients
with a median follow-up period of 3.1 years [19]. Therefore,
this latter strategy is highly recommended, and surgery should

doi: 10.1586/17474124.2014.934675

Expert Rev. Gastroenterol. Hepatol.



Expert Review of Gastroenterology & Hepatology Downloaded from informahealthcare.com by 84.38.48.38 on 07/01/14
For personal use only

Management of serous cystic neoplasms of the pancreas

only be considered in a subset of patients with clear
indications.

Serous cystic neoplasm is characterized by a slow but pro-
gressive growth, which may progress from an initially asymp-
tomatic lesion to a larger and symptomatic one, needing a
more complex surgical intervention [65]. Recent evidences indi-
cate that the size at presentation is the cornerstone for treat-
ment approach. In particular, it has been demonstrated that
tumors larger than 4 cm are more frequently symptomatic
(72% if 24 cm vs 22% if <4 cm) and faster growing (0.12 vs
1.98 cm/year) than lesions smaller than 4 cm [21). Hwang ez al.
confirmed these findings and suggested to consider minimally
invasive pancreatectomy in tumors larger than 3 cm regardless
of symptoms [¢5]. However, two more recent studies [1266]
documented a significantly lower mean growth rate of serous
cystic neoplasms (0.28-0.29 cm/year) than previously reported.
Malleo ez al. followed a large cohort of patients every year with
MRI and observed a very slow rate of tumor growth for the
first 7 years (0.1 cm/year), while it substantially accelerated
thereafter (0.6 cm/year) [66l. In addition, the oligocystic/
macrocystic type and a history of non-pancreatic malignancies
were found to be significant predictors of tumor growth, with
a mean rate of growth of 0.34 cm/year. Notably, tumor diame-
ter at the time of diagnosis was not a predictive factor of
growth; therefore, the use of this parameter in decision-making
has been discouraged [66-68].

Management of serous cystic neoplasms should mainly fol-
low a conservative approach, keeping track of asymptomatic
small lesions (<4 ¢m) and monitoring if any modification in
size and appearance or onset of symptoms do occur. Surgical
resection should be reserved for symptomatic patients or
when a potentially malignant tumor cannot be excluded
(1466,68.69]. In order to avoid the risk of misdiagnosed malig-
nant lesion, it must be remembered that all cases of serous
cystoadenocarcinomas reported in literature were symptom-
atic. It is unclear whether large tumor size has any impact
on malignant potential, but it would intuitively increase the
probability of developing symptoms on the long term [64].
Decisions in large serous cystic neoplasms should be made
on a case-by-case basis, considering the patient’s age as well
as comorbidities and tumor location. A young subject fit for
surgery with a potentially growing lesion located in the
body/tail of the pancreas is a candidate for a long and
expensive follow-up; in this case, a function-preserving, min-
imally invasive, laparoscopic or robotic surgical resection,
should be discussed with the patient. Otherwise, large serous
cystic neoplasms can be strictly observed and surgery pro-
posed should any modification in size or symptoms occur.
The risk for occult malignancy and the development of
symptoms due to mass effect in yet asymptomatic subjects
must be weighed against the risk of pancreatic surgery that,
despite growing experience and most recent surgical techni-
ques, is associated with a perioperative morbidity of 15-30%
and a mortality rate of 1-2%, even in tertiary referral
centers [10,65.70].

Figure 11. Needle-based confocal laser endomicroscopy
allows highlighting the superficial vascular network of the
wall of the cyst that represents a histological feature of
serous cystadenoma.

Since almost all serous cystic neoplasms have a non-invasive
behavior, surgery should be as limited as possible depending on
the anatomic region involved. If the tumor is located in the
head of the pancreas, duodenum-preserving head resection
should be performed. For lesions at the body/neck and body/
tail, central pancreatectomy and spleen-preserving distal pancre-
atectomy should be carried out, respectively. Enucleation of the
tumor has been successfully performed, even if some authors
reported greater morbidity and mortality [20. Lymphadenec-
tomy is generally not required in the absence of malignancy.
The advantage of preserving surgical excision includes more
favorable outcomes in terms of functional preservation and
quality of life (71]. In case of serous cystoadenocarcinoma, surgi-
cal resection both of primary tumor and eventual metastases is
generally successful.

In the last decade, alternative EUS-guided treatments have
been explored, especially for patients unfit for surgery. Pan-
creatic cyst ablation with the injection of ethanol possibly fol-
lowed by a second ablative agent, paclitaxel, is considered a
promising technique [72]. However, at present, the results
have been almost disappointing, with complete resolution
rates around 30% (73] with ethanol lavage, rising to 60%
when paclitaxel is added to the procedure [74]. Furthermore,
based on the surgical resection specimens, imaging-based res-
olution may not correlate with histologic ablation, and it
should be pointed out that long-term follow-up data are still
missing; therefore close monitoring is strongly advised even
after complete resolution [74]. A recently published prospec-
tive study evaluated changes in pancreatic cyst fluid DNA
following EUS-guided pancreatic cyst ablation with a combi-
nation of ethanol and paclitaxel, in 22 patients with sus-
pected benign cysts [75]. The study provided three interesting
findings: almost all mutant DNA appeared to be eliminated
in cysts after ablation; a partial or complete image-defined

informahealthcare.com
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resolution was observed in 75% of treated cases; moderate
and severe adverse events were not so infrequent as previously
believed. Indeed, previous reports showed that most adverse
events are mild and self-limited (i.e., abdominal pain) and
the risk of post-procedural pancreatitis is low (2%), although
cases of venous thrombosis have been reported [76]. At oppo-
site, in a prospective study by DeWitt and co-workers, which
included 22 patients that underwent a total of 31 procedures,
adverse events were classified as moderately severe in four
patients (13%), in particular three cases of pancreatitis (10%)
and one case of chemical peritonitis and ileus (3%) were
described; furthermore, 13% of patients experienced abdomi-
nal pain and a gastric wall cyst developed in one patient.
Therefore, concerns on the safety profile of this procedure
still exist. Most importantly, there are also some concerns
about ablation of benign cysts, such as SCA, which can be
easily monitored with imaging techniques. It has been sug-
gested that cyst ablation may be considered for macrocystic
SCAs showing a progressive size increase during follow-up
(77); however, it should be pointed out that this procedure
remains an investigational treatment to be performed only
within the settings of well-designed clinical trials.

To this day, the best follow-up strategy has not been stan-
dardized yet. Once SCA is clearly diagnosed, an imaging sur-
veillance every 2 years has been proposed, and it seems a
reasonable strategy in patients with a small lesion (<4 cm)
(206178). Otherwise, larger tumors should be observed yeatly to
decide whether resection could be indicated [10]. Recent consen-
sus statements recommended follow-up imaging initally
repeated after 3-6 months from the diagnosis and then individ-
ualized depending on the growing rate [67).

Surgery is considered curative. Given the absence of docu-
mented recurrence after complete surgical resection, post-
surgery follow-up is unnecessary. Very rare cases of late onset
of liver metastases, with consequently change of diagnosis from
benign SCA in cystadenocarcinoma, have been successfully
treated with the sole surgery; chemotherapy is not necessary in
any case.

Conclusion

SCAs are uncommon benign tumors that comprise about 16%
of all resected cystic tumors of the pancreas. About half of
SCAs are asymptomatic and found incidentally on radiologic
examinations performed for other, unrelated reasons. CT and
MRI morphology alone have proven to be suboptimal to fully
characterize cystic pancreatic lesions, in particular to differenti-
ate macrocystic SCAs and mucinous cystic neoplasms. EUS,
with the addition of FNA in difficult cases, has showed greater
diagnostic accuracy than conventional imaging techniques.
CEA is the most accurate test available to differentiate pancre-
atic cystic lesions. However, a non-negligible portion of

pancreatic cysts remains indeterminate, even after extensive
evaluation. The role of metabolomic and genetic testing as well
as confocal endomicroscopy in clinical practice is under investi-
gation and definitively represents an area of future research. To
this day, there is no unanimous consensus regarding the opti-
mal treatment of serous cystic neoplasms. Surgery should be
limited only to symptomatic and highly selected cases, and the
majority of padents should be strictly monitored to observe
whether any modification in size or onset of symptoms does
occur. EUS-guided pancreatic cyst ablation has been proposed
as a possible alternative to surgery; however, results are still dis-
appointing. Further studies should investigate the best follow-
up strategy; in the meanwhile, imaging on a bi-annual basis for
small lesions (<4 cm) and on annual basis for larger cysts
is advisable.

Expert commentary

Pancreatic cystic lesions are increasingly been detected because
of the availability of high-quality imaging techniques. Despite
extensive evaluations, a non-negligible portion of pancreatic
cysts remains indeterminate. EUS morphology and EUS-FNA,
with CEA dosage on cystic fluid, represent very important
diagnostic tools and can be useful in correctly distinguishing
mucinous from non-mucinous cysts. The best management
strategy of these neoplasms is still debated. Because SCAs have
a benign course with a very low risk of malignancy, surgical
resection should be reserved for symptomatic patients or when
a malignant tumor cannot be excluded.

Five-year view

In the near future, all the potentialities of EUS with the addi-
tion of fine-needle aspiration will be investigated; in particular,
metabolomics and genetic analyses will be further explored, due
to the enthusiastic results already observed. Furthermore, the
possibility to thrust a needle into a cystic lesion will allow car-
rying within the lesion other devices, with both diagnostic and
therapeutic purposes.
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Key issues

imaging technology.

Pancreatic cystic lesions are being increasingly detected with the more widespread use of diagnostic techniques and improvements in

Unlike mucinous cystic neoplasms, serous cystadenomas (SCAs) of the pancreas are considered benign tumors. Therefore, a correct

diagnosis is mandatory to avoid unnecessary pancreatic surgery and ensure patients excluding a malignant disease.

showed greater diagnostic accuracy than conventional imaging techniques.

Radiological imaging techniques alone have proven to be suboptimal to fully characterize cystic pancreatic lesions.
Endoscopic ultrasound, allowing for cytological and biochemical analyses of the cystic fluid obtained by fine-needle aspiration, has

Carcinoembryonic antigen dosage on cystic fluid is the most accurate test available to differentiate pancreatic cystic lesions.
The role of genetic testing, metabolomic analysis and needle-based confocal laser endomicroscopy during endoscopic ultrasound-fine-

needle aspiration procedure is under investigation and definitively represents an area of future research in the diagnosis of pancreatic

cystic lesions.

undergo surgical resection.

monitored to observe whether any modification in size or onset of symptoms does occur.

References

Papers of special note have been highlighted as:
* of interest
¢ of considerable interest

1. de Jong K, Nio C, Mearadji B, et al.
Disappointing interobserver agreement

among radiologists for a classifying diagnosis
of pancreatic cysts using magnetic resonance

imaging. Pancreas 2012;41:278-82

2. Laffan TA, Horton KM, Klein AP, et al.
Prevalence of unsuspected pancreatic cysts

on MDCT. AJR Am ] Roentgenol
2008;191:802-7

3. Bosman FT, Carneiro F, Hruban RH, et al.

WHO classification of tumours of the

digestive system. IARC WHO Classification

Tumours 2010;43:3

4. Bramis K, Petrou A, Papalambros A, et al.
Serous cystadenocarcinoma of the pancreas:
report of a case and management reflections.

World J Surg Oncol 2012;10:51
5. Le Borgne J, de Calan L, Partensky C.

Cystadenomas and cystadenocarcinomas of

the pancreas: a multi-institutional
retrospective study of 398 cases. French

Surgical Association. Ann Surg 1999;230:

152-61

6. Compagno ], Oertel JE. Microcystic
adenomas of the pancreas (glycogen-rich

cystadenomas): a clinicopathologic study of
34 cases. Am ] Clin Pathol 1978;69:289-98

e This study provided the first description
of serous cystadenomas of the pancreas.

7. Valsangkar NP, Morales Oyarvide V,
Thayer SP, et al. 851 resected cystic
tumours of the pancreas: a 33-year

9.

10.

1.

experience at the Massachusetts General

Hospital. Surgery 2012;152(Suppl 1):54-12

Kimura W, Moriya T, Hirai I, et al.
Multicenter study of serous cystic neoplasm
of the Japan pancreas society. Pancreas
2012;41:380-7

Yoon WJ, Lee JK, Lee KH. Cystic
neoplasms of the exocrine pancreas:

an update of a nationwide survey in Korea.
Pancreas 2008;37:254-8

Galanis C, Zamani A, Cameron JL, et al.
Resected serous cystic neoplasms of the
pancreas: a review of 158 patients with
recommendations for treatment.

J Gastrointest Surg 2007;11:820-6

Bassi C, Salvia R, Molinari E, et al.
Management of 100 consecutive cases of
pancreatic serous cystadenoma: wait for
symptoms and see at imaging or vice versa?
World J Surg 2003;27:319-23

This study highlighted the difficulties in
preoperative diagnosis of serous cystic
tumors of the pancreas, mainly for the
macro-oligocystic forms.

Fukasawa M, Maguchi H, Takahashi K,

et al. Clinical features and natural history of
serous cystic neoplasm of the pancreas.
Pancreatology 2010;10(6):695-701

George DH, Murphy F, Michalski R, et al.
Serous cystadenocarcinoma of the pancreas:
a new entity? Am ] Surg Pathol 1989;13(1):
61-6

Strobel O, Z’graggen K,
Schmitz-Winnenthal FH, et al. Risk of
malignancy in serous cystic neoplasms of the
pancreas. Digestion 2003;68(1):24-33

17.

20.

Serous neoplasms of the pancreas present an extremely small risk of malignancy; therefore, the vast majority of them should not
Surgery should be limited only to symptomatic and highly selected cases of SCAs and the majority of patients should be strictly

The best follow-up strategy of SCAs is still debated; however, imaging on an annual or even bi-annual basis is advisable.

King JC, Ng TT, White SC, et al.
Pancreatic serous cystadenocarcinoma: a case
report and review of the literature.

J Gastrointest Surg 2009;13(10):1864-8

Sakorafas GH, Smyrniotis V,
Reid-Lombardo KM, et al. Primary
pancreatic cystic neoplasms revisited. Part I:
serous cystic neoplasms. Surg Oncol 2011;
20(2):¢84-92

Farrell JJ, Fernandez-del Castillo C.
Pancreatic cystic neoplasms: management
and unanswered questions. Gastroenterology

2013;144(6):1303-15

Horaguchi J, Fujita N, Kobayashi G, et al.
Serous cystadenoma of the pancreas
associated with obstructive jaundice.

J Gastroenterol 2003;38(5):501-6

Jais B, Rebours V, Kim MH, et al.
Pancreatic serous cystadenoma related
mortality is nil. Results of a multinational
study under the auspices of the
International Association of Pancreatology
and the European Pancreatic Club.
Gastroenterology 2014;146(Suppl 1):S137

Pyke CM, van Heerden JA, Colby TV,

et al. The spectrum of serous cystadenoma
of the pancreas. Clinical, pathologic, and
surgical aspects. Ann Surg 1992;215(2):
132-9

Tseng JF, Warshaw AL, Sahani DV, et al.
Serous cystadenoma of the pancreas: tumour
growth rates and recommendations for
treatment. Ann Surg 2005;242(3):413-19.
discussion 419-21

Latif F, Tory K, Gnarra J, et al.
Identification of the von Hippel-Lindau

informahealthcare.com

doi: 10.1586/17474124.2014.934675



Expert Review of Gastroenterology & Hepatology Downloaded from informahealthcare.com by 84.38.48.38 on 07/01/14
For personal use only

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

Antonini, Fuccio, Fabbri, Macarri & Palazzo

disease tumour suppressor gene. Science
1993;260:1317-20

Lonser RR, Glenn GM, Walther M, et al.
von Hippel-Lindau disease. Lancet

2003;361:2059-67
Charlesworth M, Verbeke CS, Falk GA,

et al. Pancreatic lesions in von
Hippel-Lindau disease? A systematic review
and meta-synthesis of the literature. J
Gastrointest Surg 2012;16:1422-8

Hammel PR, Vilgrain V, Terris B, et al.
Pancreatic involvement in von
Hippel-Lindau disease. The Groupe
Francophone d’Etude de la Maladie de von
Hippel-Lindau. Gastroenterology 2000;
119(4):1087-95

Thirabanjasak D, Basturk O, Altinel D,

et al. Is serous cystadenoma of the pancreas
a model of clear-cell-associated angiogenesis
and tumorigenesis? Pancreatology 2009;9:
182-8

Hergovich A, Lisztwan J, Barry R, et al.
Regulation of microtubule stability by the
von Hippel-Lindau tumour suppressor
protein pVHL. Nat Cell Biol 2003;5:64-70

Lolkema MP, Mehra N, Jorna AS, et al.
The von Hippel-Lindau tumor suppressor
protein influences microtubule dynamics at
the cell periphery. Exp Cell Res 2004;301:
139-46

Thoma CR, Frew IJ, Hoerner CR, et al.
pVHL and GSK3beta are components of a
primary cilium-maintenance signalling
network. Nat Cell Biol 2007;9:588-95

Wu J, Jiao Y, Dal Molin M, et al.
Whole-exome sequencing of neoplastic cysts
of the pancreas reveals recurrent mutations
in components of ubiquitin-dependent
pathways. Proc Natl Acad Sci USA
2011;108:21188-93

Del Chiaro M, Segersvird R,

Pozzi Mucelli R, et al. Comparison of
preoperative conference-based diagnosis with
histology of cystic tumors of the pancreas.
Ann Surg Oncol 2014;21(5):1539-44

Choi JY, Kim M], Lee JY, et al. Typical
and atypical manifestations of serous
cystadenoma of the pancreas: imaging
findings with pathologic correlation. AJR
Am ] Roentgenol 2009;193(1):136-42

Kehagias D, Smyrniotis V, Gouliamos A,
et al. Cystic pancreatic neoplasms:
computed tomography and magnetic
resonance imaging findings. Int J Pancreatol
2000;28(3):223-30

Sahani DV, Kadavigere R, Saokar A, et al.
Cystic pancreatic lesions: a simple
imaging-based classification system for

35.

36.

37.

38.

39.

40.

41.

42.

43.

guiding management. Radiographics
2005;25:1471-84

Macari M, Finn ME, Bennett GL, et al.
Differentiating pancreatic cystic neoplasms
from pancreatic pseudocysts at MR imaging:
value of perceived internal debris. Radiology
2009;251(1):77-84

Sainani NI, Saokar A, Deshpande V, et al.
Comparative performance of MDCT and
MRI with MR cholangiopancreatography in
characterizing small pancreatic cysts. AJR
Am ] Roentgenol 2009;193:722-31

Kim SY, Lee JM, Kim SH, et al.
Macrocystic neoplasms of the pancreas: CT
differentiation of serous oligocystic adenoma
from mucinous cystadenoma and intraductal
papillary mucinous tumor. AJR Am ]
Roentgenol 2006;187(5):1192-8

Goh BK, Tan YM, Yap WM, et al.
Pancreatic serous oligocystic adenomas:
clinicopathologic features and a comparison
with serous microcystic adenomas and
mucinous cystic neoplasms. World J Surg
2006;30(8):1553-9

Khashab M, Kim K, Lennon AM, et al.
Should we do EUS/FNA on patients with
pancreatic cysts? The incremental diagnostic
yield of EUS over CT/MRI for prediction
of cystic neoplasms. Pancreas 2013;42(4):
717-21

O’Toole D, Palazzo L, Hammel P, et al.
Macrocystic pancreatic cystadenoma: the
role of EUS and cyst fluid analysis in

distinguishing mucinous and serous lesions.
Gastrointest Endosc 2004;59(7):823-9

This study suggested helpful endoscopic
ultrasound morphological characteristics
differentiating mucinous cystadenoma

from macrocystic serous cystoadenomas.

Hirooka Y, Itoh A, Kawashima H, et al.
Diagnosis of pancreatic disorders using
contrast-enhanced endoscopic
ultrasonography and endoscopic
elastography. Clin Gastroenterol Hepatol
2009;7(11 Suppl):S63-7

van der Waaij L, van Dullemen HM,
Porte RJ. Cyst fluid analysis in the
differential diagnosis of pancreatic cystic
lesions: a pooled analysis. Gastrointest
Endosc 2005;62(3):383-9

Brugge WR, Lewandrowski K,
Lee-Lewandrowski E, et al. Diagnosis of
pancreatic cystic neoplasms: a report of the
cooperative pancreatic cyst study.
Gastroenterology 2004;126(5):1330-6

The purpose of this investigation was to
determine the most accurate test for
differentiating mucinous from
non-mucinous cystic lesions. The authors

44,

45.

46.

48.

49.

50.

51.

52.

53.

54.

55.

founded that cyst fluid carcinoembryonic
antigen (cut-off value of 192 ng/ml) is
the most accurate test for the diagnosis of
pancreatic mucinous cystic lesions.

Pelaez-Luna M, Chari ST. Cyst fluid
analysis to diagnose pancreatic cystic lesions:
an as yet unfulfilled promise.
Gastroenterology 2006;130(3):1007-9

Lim LG, Lakhtakia S, Ang TL, et al.
Factors determining diagnostic yield of
endoscopic ultrasound guided fine-needle
aspiration for pancreatic cystic lesions:

a multicentre Asian study. Dig Dis Sci
2013;58(6):1751-7

Pitman MB, Lewandrowski K, Shen J, et al.
Pancreatic cysts: preoperative diagnosis and
clinical management. Cancer Cytopathol
2010;118(1):1-13

Belsley NA, Pitman MB, Lauwers GY, et al.
Serous cystadenoma of the pancreas:
limitations and pitfalls of endoscopic
ultrasound-guided fine-needle aspiration
biopsy. Cancer 2008;114(2):102-10

Huang P, Staerkel G, Sneige N, et al.
Fine-needle aspiration of pancreatic serous
cystadenoma: cytologic features and
diagnostic pitfalls. Cancer 2006;108(4):
239-49

Collins BT. Serous cystadenoma of the
pancreas with endoscopic ultrasound fine
needle aspiration biopsy and surgical
confirmation. Acta Cytol 2013;57:241-51

Thornton GD, McPhail MJ, Nayagam S,
et al. Endoscopic ultrasound guided fine
needle aspiration for the diagnosis of
pancreatic cystic neoplasms: a meta-analysis.
Pancreatology 2013;13:48-57

Wasel BA, Keough V, Huang WY, et al.
Histological percutaneous diagnosis of stage
IV microcystic serous cystadenocarcinoma of

the pancreas. BMJ Case Rep 2013;2013

Park WG, Wu M, Bowen R, et al.
Metabolomic-derived novel cyst fluid
biomarkers for pancreatic cysts: glucose and
knurenine. Gastrointest Endosc 2013;78(2):
295-302

Salomao M, Remotti H, Allendorf JD,

et al. Fine-needle aspirations of pancreatic
serous cystadenomas: improving diagnostic
yield with cell blocks and a-inhibin
immunohistochemistry. Cancer Cytopathol
2014;122(1):33-9

Schoedel KE, Finkelstein SD, Ohori NP.
K-Ras and microsatellite marker analysis of
fine-needle aspirates from intraductal
papillary mucinous neoplasms of the
pancreas. Diagn Cytopathol 2006;34:605-8

Sawhney MS, Devarajan S, O’Farrel P,
et al. Comparison of carcinoembryonic

doi: 10.1586/17474124.2014.934675

Expert Rev. Gastroenterol. Hepatol.



Expert Review of Gastroenterology & Hepatology Downloaded from informahealthcare.com by 84.38.48.38 on 07/01/14
For personal use only

Management of serous cystic neoplasms of the pancreas

56.

57.

58.

59.

60.

6l.

62.

63.

64.

antigen and molecular analysis in pancreatic
cyst fluid. Gastrointest Endosc 2009;69:
1106-10

Khalid A, Zahid M, Finkelstein SD, et al.
Pancreatic cyst fluid DNA analysis in
evaluating pancreatic cysts: a report of the
PANDA study. Gastrointest Endosc
2009;69:1095-102

Talar-Wojnarowska R, Pazurck M, Durko L,
etal. A comparative analysis of K-ras
mutation and carcinoembryonic antigen in
pancreatic cyst fluid. Pancreatology 2012;
12(5):417-20

Rockacy MJ, Zahid M, McGrath KM, et al.
Association between KRAS mutation,
detected in pancreatic cyst fluid, and
long-term outcomes of patients. Clin
Gastroenterol Hepatol 2013;11(4):425-9

Nikiforova MN, Khalid A, Fasanella KE,
et al. Integration of KRAS testing in the
diagnosis of pancreatic cystic lesions:

a clinical experience of 618 pancreatic cysts.
Mod Pathol 2013;26(11):1478-87

Napoleon B, Pujol B, Lemaistre Al, et al. In
vivo characterization of pancreatic serous
cystadenomas by needle-based confocal laser
endomicroscopy (nCLE). Intra and
interobserver agreement. Contact Study.
Gastroenterology 2013;144(5):5797

Malleo G, Bassi C, Salvia R, et al. Appraisal
of the surgical management for pancreatic
serous cystic neoplasms. Surg Endosc 2013;

27(7):2646-7
Abe H, Kubota K, Mori M, et al. Serous

cystadenoma of the pancreas with invasive
growth: benign or malignant? Am ]
Gastroenterol 1998;93(10):1963-6
Horvath KD, Chabot JA. An aggressive
resectional approach to cystic neoplasms of
the pancreas. Am ] Surg 1999;178(4):
269-74

Khashab MA, Shin EJ, Amateau S, et al.
Tumor size and location correlate with
behavior of pancreatic serous cystic

65.

60.

67.

68.

69.

70.

71.

72.

neoplasms. Am ] Gastroenterol 2011;
106(8):1521-6

This large case series of pathologically
proven serous cystoadenomas showed that
large tumor size and head pancreatic
location were independently associated
with an aggressive behavior.

Hwang HK, Kim H, Kang CM, et al.
Serous cyst adenoma of the pancreas:
appraisal of active surgical strategy before it
causes problems. Surg Endosc 2012;26(6):
1560-5

Malleo G, Bassi C, Rossini R, et al. Growth
pattern of serous cystic neoplasms of the
pancreas: observational study with long-term
magnetic resonance surveillance and

recommendations for treatment. Gut 2012;

61(5):746-51

This large study population on serous
cystoadenomas growth rate suggested
tumor size at the time of diagnosis should
not be used for decisional purposes.

Del Chiaro M, Verbeke C, Salvia R, et al.
European Study Group on Cystic Tumours
of the Pancreas. European experts consensus
statement on cystic tumours of the pancreas.
Dig Liver Dis 2013;45(9):703-11

El-Hayek KM, Brown N, O’Rourke C,

et al. Rate of growth of pancreatic serous
cystadenoma as an indication for resection.
Surgery 2013;154(4):794-800

Khalid A, Brugge W. ACG Practice
Guidelines for the Diagnosis and

Management of Neoplastic Pancreatic Cysts.
Am ] Gastroenterol 2007;102:2339-49
Spinelli KS, Fromwiller TE, Daniel RA.
Cystic pancreatic neoplasms. Observe or
operate. Ann Surg 2004;239:651-9

Tien YW, Hu RH, Hung JS, et al.
Noninvasive pancreatic cystic neoplasms can
be safely and effectively treated by limited
pancreatectomy. Ann Surg Oncol 2008;
15(1):193-8

Oh HC, Seo DW, Kim SH, et al. Systemic
effect of endoscopic ultrasonography-guided

74.

75.

76.

77.

78.

pancreatic cyst ablation with ethanol and
paclitaxel. Dig Dis Sci 2014. [Epub ahead
of print]

DeWitt J, McGreevy K, Schmidt CM, et al.
EUS-guided ethanol versus saline solution
lavage for pancreatic cysts: a randomized,
double-blind study. Gastrointest Endosc
2009;70:710-23

Oh HC, Seo DW, Song TJ, et al.
Endoscopic ultrasonography-guided ethanol
lavage with paclitaxel injection treats
patients with pancreatic cysts.

Gastroenterology 2011;140:172-9

This study demonstrated that endoscopic
ultrasound-guided injection and lavage of
ethanol, followed by injection of
paclitaxel, appears to be a safe method
for treating pancreatic cysts with
complete resolution rates around 60%.

DeWitt JM, Al-Haddad M, Sherman S,
et al. Alterations in cyst fluid genetics
following endoscopic ultrasound-guided
pancreatic cyst ablation with ethanol and

paclitaxel. Endoscopy 2014;46(6):457-64

Oh HC, Seo DW, Kim SC. Portal vein
thrombosis after EUS-guided pancreatic cyst
ablation. Dig Dis Sci 2012;57:1965-7

Oh HC, Brugge WR. EUS-guided
pancreatic cyst ablation: a critical review
(with video). Gastrointest Endosc 2013;
77(4):526-33

Das A, Wells CD, Nguyen CC. Incidental
cystic neoplasms of pancreas: what is the
optimal interval of imaging surveillance? Am
J Gastroenterol 2008;103(7):1657-62

This retrospective analysis of incidentally
detected cystic pancreatic neoplasms
showed a very slow growth rate,
particularly for lesions of 3 cm or less in
size. The authors suggested a 2-year
follow-up evaluation for these small
lesions.

informahealthcare.com

doi: 10.1586/17474124.2014.934675



