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The widespread availability of high-resolution cross-sec-
tional imaging has increased the discovery rate for pan-
creatic cystic lesions (PCLs), a challenging entity. PCLs 
encompass a spectrum ranging from benign lesions to malig-
nant disease. Though the awareness of possible malignant 
potential has historically led to surgical resection for their 
treatment, pancreatic surgery, despite recent advances, still 
carries significant morbidity. Therefore, the management of 
PCLs has transitioned toward a more selective approach with 
the aim of avoiding costly life-long surveillance or unneces-
sary burdensome surgery for benign cysts while considering 
appropriate surveillance for low-risk lesions and surgical 
treatment for cysts at high risk of current or future malig-
nancy. Nevertheless, all diagnostic tests routinely available 
in clinical practice underperform in regard to differentiating 
benign to potentially malignant cystic tumors and to detect-
ing high-grade dysplasia (HGD) or invasive cancer in PCLs. 
Several scientific societies developed clinical guidelines in 
order to assist physicians in the decision-making process. 
Guidelines from the American College of Gastroenterology 
(ACG), the European Study Group on Pancreatic Cysts, 
and the updated guidelines from the International Associa-
tion of Pancreas (IAP) are the most recent and widely used 
[1–3]. All of these recommendations use a combination of 
symptoms, morphological features, and high-risk cytological 
features of the fine-needle aspirate in order to predict risk. 
Nonetheless, these guidelines are mostly based on expert 
opinion and supported by low-quality evidence. Every step 
toward improved risk stratification assessing the accuracy 
of established risk factors and investigating new markers 

represents a significant advance in the clinical management 
of pancreatic cysts.

In this issue of Digestive Diseases and Sciences, Sun 
et al. analyzed clinical, biological and morphological fea-
tures associated with advanced PCLs (PCLs with HGD/
invasive cancer) in a large surgical cohort of 353 patients 
[4]. In accordance with guidelines, the presence of mural 
nodules or solid components, a dilation of the main pancre-
atic duct (MPD) > 10 mm, and elevated serum CA 19.9 were 
each independently associated with advanced PCLs, adding 
evidence to current recommendations. Actually, mural nod-
ules and main pancreatic duct dilation are considered the 
strongest predictors independently associated with HGD and 
invasive cancer. A recent meta-analysis reported a high odds 
ratio of 9.3 for malignancy in the presence of mural nodules 
[5]. Moreover, several studies suggest that the mural nodule 
size also has a substantial role in predicting malignancy with 
reported cutoffs as either > 5 mm or > 10 mm. Consequently, 
the IAP and the European guidelines adopted a threshold for 
surgical consideration of ≥ 5 mm [2, 3]. As demonstrated by 
Sun et al., endoscopic ultrasound (EUS) is the most sensi-
tive modality for the detection of mural nodules. Owing to 
its high spatial resolution, EUS may detect nodules smaller 
than can be detected by computed tomography or magnetic 
resonance imaging, although it underperforms in terms of 
discrimination between true tissue nodules and mucus clots, 
which may result in needless surgery [6]. The use of contrast 
agents during EUS (CH-EUS) overcomes this drawback with 
high sensitivity and specificity by displaying vascularity in 
tissue nodules; therefore, CH-EUS has been incorporated in 
IAP and European guidelines.

Likewise, the significant risk of malignancy risk with 
MPD dilation ≥ 10 mm found in the present study ties with 
current recommendations, which strongly advise surgical 
resection in this context. Yet, MPD dilation ≥ 10 mm is usu-
ally a late sign observed in a minority of cases with most 
studies reporting that MPD diameter of 5–9.9 mm is also 
associated with a high risk of malignancy, although with a 
markedly lower positive predictive value (PPV) [7], empha-
sizing that MPD dilation deserves further investigation. 
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Accordingly, additional evaluation without immediate resec-
tion is now recommended when MPD diameter is 5–9.9 mm 
and direct surgery in cases of MPD dilation > 10 mm [1–3]. 
Nevertheless, some controversies remain regarding MPD 
dilation, such as how to differentiate branch-duct intraductal 
papillary mucinous neoplasm (BD-IPMN) with a worrisome 
feature from the more aggressive mixed type-IPMN or how 
to differentiate MPD dilation caused by direct tumor involve-
ment from ductal hypertension secondary to mucin.

An increased level of CA 19.9 is also a predictor of 
advanced PCLs according to other publications. In the larg-
est cohort thus far evaluating the utility of CA 19.9 in patho-
logically proven IPMN, 63% of patients with a CA 19.9 > 37 
U/ml had an advanced PCL [8]. Similar to any tumor marker, 
serum CA 19.9 should be carefully interpreted since 15% of 
patients with low-grade IPMN also had elevated CA 19.9, 
with sensitivity for advanced PCLs only 28%, limiting its 
diagnostic power.

Although the presence of symptoms was regarded as a 
significant predictor of malignancy prompting surgery in the 
past, symptoms are now considered the least relevant marker 
(OR 1.6) [5], and when analyzed separately, only some of 
them appear to be good indicators of malignancy [9]. This 
discrepancy is due to nonspecific symptoms such as abdomi-
nal pain may be erroneously attributed to pancreatic cysts. 
In contrast, symptoms or signs specifically related to the 
pancreas, such as jaundice or pancreatitis, are more likely to 
be truly related to cysts and, in fact, are observed more fre-
quently in patients with malignant transformation. To date, 
the symptom that has been most consistently associated with 
malignant cysts is jaundice; hence, it is regarded as a high-
risk factor in guidelines leading to surgical resection [1–3, 
7]. Although Sun et al. could not demonstrate jaundice as an 
independent predictor, jaundice was statistically associated 
with advanced PCLs in the univariate analysis.

Two other findings related to the cyst size and the pres-
ence of septa in the study by Sun et al. deserve further 
comments. A cyst size of 43.5 mm was identified as the 
optimal cutoff for differentiating between benign and malig-
nant cysts. Although several studies in the past suggested 
an increased risk of malignancy for cysts > 30 mm, later 
meta-analyses yielded contradictory results. Though evi-
dence from the literature suggests that malignancy clearly 
correlates with larger size, some cysts < 3 cm may harbor 
a significant risk of malignancy [10]. Caution is advised 
when considering cyst size as a predictor of malignancy, 
since recent studies show that, after stratifying by other risk 
features, cyst size as the sole criterion is not an appropriate 
indication for surgery. Therefore, in the absence of other 
risk factors, it is now accepted that cysts > 30 mm can be 
managed conservatively under close surveillance. The IAP 
guidelines have shifted the size criterion from a high risk 
to a worrisome feature; the 2018 European guidelines have 

kept a threshold of 4 cm as a relative, but not absolute, indi-
cation for surgery [2, 3].

In this study, the presence of septa was an independent 
predictor of benign cysts. As anticipated, among benign 
PCLs, septa were observed in 65% of serous cystadenomas 
(SCNs). Almost half of the PCLs (46%) in this series cor-
responded to cysts other than mucinous cysts, with 23% 
being SCNs. The authors emphasized that this feature has 
not been previously adopted in guidelines, but in fact, we 
cannot expect this criterion to be adopted since the presence 
of septa is a very common but nonspecific morphological 
feature of SCNs, as demonstrated in the present study, where 
15% of malignant cysts also displayed septa in cross-sec-
tional imaging.

Fourteen years have elapsed after the first guidelines 
were proposed in 2006, during which multiple guidelines 
have been released, but despite improved understanding 
of the natural history of pancreatic cysts and technological 
advances in the diagnostic field, questions remain unsolved 
regarding the inability to definitively discriminate between 
benign cysts such as SCNs and malignant or potentially 
malignant cysts, and even in cases where there is certainty 
about their premalignant potential, stratification to high 
or low risk for malignant transformation remains difficult. 
Guidelines have provided valuable support for cyst manage-
ment, mainly for the risk stratification of IPMN, but they 
have only moderate PPV. As a result of the low diagnostic 
preoperative accuracy, overlooked cases of neoplasia and 
high rates of unnecessary surgical resections for benign or 
low-risk cysts still persist. Along with the discovery of new 
molecular markers in cyst fluid, the last decade has wit-
nessed technological advances in the endoscopic imaging 
of PCLs and in cyst tissue sampling through the implemen-
tation of confocal endomicroscopy (nCLE) and through-
the-needle biopsy (TTNB), respectively. These methods 
are effective resources for improving the accuracy of the 
diagnosis and risk stratification of PCLs [6]. Nevertheless, 
concerns arise about the high rate of complications with 
TTNB, reported to be 10% in the most recent series with 
serious adverse events in 4% of cases and 1% mortality. In 
contrast, there is enough evidence showing that molecular 
biomarkers and nCLE safely enhance the preoperative diag-
nosis [11]. Although additional research on the identification 
of new risk factors and markers is necessary, it is now time 
to incorporate those that have recently been proven to be safe 
and effective into routine practice and clinical guidelines.

Key Messages

• Although several clinical guidelines derived from differ-
ent scientific societies are available for the management 
of PCLs, diagnostic and risk stratification testing of PCLs 
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is suboptimal, leading to a nonnegligible rate of needless 
surgery for benign PCLs.

• While mural nodules and main pancreatic duct dilation 
are the strongest morphological predictors independently 
associated with advanced PCLs, however, the risk of 
overlooked malignancy still persists.

• Further research on new patient- and cyst-related risk fac-
tors is necessary, and safe and effective recent advances 
such as nCLE and new molecular markers should be 
integrated in routine practice and clinical guidelines to 
improve preoperative diagnoses.
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