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Pancreatic Incidentaloma: take it or leave it?
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Introduction
Incidentaloma is defined as asymptomatic lesions found during 

imaging or biochemical diagnosis. Unlike increasingly diagnosed 
pancreatic incidentaloma (PI), there are clear protocols for diagno-
sis and treatments of adrenal gland incidentaloma [1,2]. The first PI 
case was a Russian literature reported by Kostiuk in 2001 [3]. Later, 
two incidental pancreatic cyst series were reported [4,5]. In 2006, 
Winter et al. reported large series of pancreaticoduodenectomies 
performed for pancreatic head and periampullary incidentalomas, 
however, these reports did not include incidentalomas at the more 
frequently found body and tail of pancreas [6,7]. More PI cases were 
then reported after that [7-9]. Recently, a guidance review about di-
agnosis and treatments for pancreatic neuroendocrine incidentalo-
mas by Herrera et al. has been reported [10]. Since development of 
imaging technology and usage of imaging technology for screening 
test have increased, more PI cases have also been reported. Ap-
proximately 6-23% of all cases of pancreatic surgery were asymp-
tomatic pancreatic lesions [6,11]. They were also incidentally found 
in patients with genitourinary and renal symptoms (61%), those  
who undergone asymptomatic abnormal liver function tests (13%),  

 
screening or surveillance (7%), and those with chest pain (6%) [7] 
Solid and cystic lesions were found at 48% and 52%, respectively, 
at distal pancreatic (56%) and head pancreatic (44%) sites [8]. Sev-
eral PI cases reported that malignant lesions were found at approxi-
mately 30%, and premalignant lesions were found at 50-60% [6-8]. 
Since the majority of lesions are premalignant, surgical resection is 
required. Compared with a symptomatic disease, an early detection 
and surgery of incidental pancreatic lesions result in higher cure 
rate and long-term survival rate [6].

Biomarkers
Carbohydrate antigen 19-9 (CA 19-9)

Serum carbohydrate antigen 19-9 (CA 19-9) is the only ap-
proved antigen testing in blood by the Food and Drug Administra-
tion (FDA) for diagnosis of pancreatic cancer. However, detection of 
CA 19-9 is not very effective for pancreatic cancer screening with 
only 70% sensitivity, 87% specificity, 59% positive predictive value, 
92% negative predictive value, and 84% accuracy [12]. As a result, 
this technique is not recommended to be used for pancreatic can-
cer screening since 5-10% of population lack glycosyl transferase 
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Abstract

“Incidentaloma” has been generally used to describe an asymptomatic lesion incidentally detected by imaging studies or biochemical 
diagnostic tests. The first report about “Pancreatic Incidentaloma” (PI) was published in Russian literature in 2001. Incidental pancreatic cysts 
series have been gradually reported since then. Nowadays we have better developed radiologic studies such as ultrasonography, CT, and MRI, 
which have been widely used. This explains how we could detect more PIs. The main issues we are concerned with are the lesion characteristics 
if we have options to safely observe or to remove it, which depends on risk of malignancy. Choosing proper investigations for PI is a challenging 
issue to take the risk of either surgery or untreated pancreatic cancer. However, despite decreased operative risk due to better technologies and 
operative techniques, postoperative morbidity is still as high as 40%. The basic principle for preoperative assessment consists of avoidance of 
unnecessary surgery, especially when the lesion is less likely to be malignant, and respectability determination, if the lesion contains malignant 
features. The patient’s information, history taking, physical examination, investigations (pancreatic protocol CT/MRI/MRCP) play an important 
role in making a diagnosis. Besides these, there are many other useful tools, such as serum markers, endoscopic ultrasound, and staging 
laparoscopy. Pancreatic mass workup remains a challenging clinical task, but can be approached by a thoughtful structural approach.

Abbreviations: PI: Pancreatic Incidentaloma; FDA: Food and Drug Administration; ASCO: American Society of Clinical Oncology; AIP: 
Auto Immune Pancreatitis; OS: Overall Survival; PFS: Progression-Free Survival; US: Ultrasonography; MDCT: Multiple Detector Computed 
Tomography; SMA: Superior Mesenteric Artery; EUS: Endoscopy Ultrasonography 

http://dx.doi.org/10.26717/BJSTR.2018.05.001162
http://dx.doi.org/10.26717/BJSTR.2018.05.001162
https://biomedres.us/


Akkaraphorn Deeprasertvit. Biomed J Sci & Tech Res Volume 5- Issue 2: 2018

Biomedical Journal of 
Scientific & Technical Research (BJSTR) 4378

Lewis blood group antigen, which is necessary for expression of CA 
19-9 [13]. Moreover, false-positive could be detected in benign dis-
ease or obstructive jaundice state, hence; CA 19-9 detection should 
be interpreted after biliary decompression. The American Society 
of Clinical Oncology (ASCO) does not recommend to detect CA 19-9 
alone as a marker for determining resectability of pancreatic can-
cer, instead it is recommended to use to select patients for staging 
laparoscopy and measuring recurrent after surgical resection [14]. 
Lack of CA 19-9 response to chemotherapy was a strong negative 
predictor of survival.

Chromogranin A
Chromogranin A that is collected and secreted from neuroen-

docrine cell vesicles can be used as a tumour marker for neuroen-
docrine tumour diagnosis [10]. This antigen can be detected in 
both nonfunctioning and functioning tumours together with some 
specific hormones e.g. insulin, C-peptide, pro-insulin, gastrin, gluca-
gon, vasoactive intestinal peptide, parathyroid hormone-related 
protein, adrenocorticotropic hormone, and somatostatin, depend-
ing on clinical manifestations [15,16]. Nonetheless, there can be 
false-positive results due to common clinical conditions which are 
decreased renal function, under proton pump inhibitors treatment, 
and essential hypertension [17]. Sensitivity of chromogranin A de-
tection is between 77.8%-84% and specificity from 71.3%-85.3% 
depending on techniques used for the detection [18].

Immunoglobulin G4 (IgG4)
Serum immunoglobulin G4 (IgG4) is an autoimmune pancrea-

titis (AIP) marker. Previous studies reported that serum IgG4 was 
precisely used for distinguishing AIP from pancreatic cancer and 
other autoimmune diseases (sensitivity from 50% to 92% and 
specificity over 90%) [19]. Frulloni et al. detected IgG in AIP com-
pared with pancreatic cancer, and found 95% of antibody in AIP 
and 10% of antibody in pancreatic cancer, making it an imperfect 
test to distinguish between the two conditions [20]. IgG4 has found 
to be useful as a marker for steroid treatment efficacy, in which a 
decrease in IgG4 serum concentrations was found in 4 of 7 evaluat-
ed studies [21].

Novel Serum Marker
The purpose of discovery of novel biomarkers is to be able to as-

sist in discrimination of benign lesions from malignant lesions with 
sensitivity and specificity more than those of CA 19-9 detection. 
There have been several studied novel biomarkers such as MUC1, 
MUC4, CEACAM1, and MIC-1 that need to be studied further [22]. 
Using biomarker panels instead of single biomarker for research 
helps to increase sensitivity and specificity for PI diagnosis.	
Circulating Tumor Cells and DNA/RNA Markers

In peripheral blood of cancer patient, there have been report-
ed of circulating tumour cells (CTCs). CTCs can be detected as low 
amount as one cell in ten million blood cells, which is a promise bio-
marker for evaluation of pancreatic cancer prognosis and response 
to treatment [23]. Nevertheless, there has been no test that has suf-
ficient sensitivity and can reliably measure a significant amount of 
CTCs at an early stage of disease. Jones et al. [22] conducted a study 

which had the largest set of gene expressions in pancreatic cancer. 
They found that 541 genes in 90% of pancreatic cancer patients 
had 10-fold increase in expressions compared with normal cells. 
Among the 541 genes, they are CDKN2A, SMAD4, P53 (tumour sup-
pressor genes), and KRAS (oncogene). Liu et al. [24] studied expres-
sions of microRNAs (e.g. R-20a, R-21, R-24, R-25, R-99a, R-185 and 
R-191) for screening of pancreatic cancer patients from patients 
with benign tumour. They found that expressions of microRNAs 
were found in 90% of pancreatic cancer patients while only CA 19-9 
and CEA were found only 60% and 30%, respectively. Moreover, 
miR-21 was found to have highest association with survival of pan-
creatic cancer patients [25]. A study by Giovannetti et al. reported 
that higher level of miR-21 in patients with metastatic pancreatic 
cancer associated with lower progression-free survival (PFS) and 
overall survival (OS). Similar results were found in patients under-
went adjuvant chemotherapy [26].

Radiology
Ultrasonography (US)

Transabdominal ultrasonography is an easy and inexpensive 
technique that can be used for preliminary detection of non-inva-
sive cancer. Bowel gas is the major interference and makes it diffi-
cult for the evaluation, with the sensitivity range from 50% to 90% 
[27]. For pancreatic cancer diagnosis, the technique is uncertain be-
cause it is operator-dependent. Characteristics of pancreatic cancer 
seen from the US are hypoechoic mass, dilation of pancreatic duct, 
and dilation of bile duct.

Computer Tomography (CT)
Multiple detectors computed tomography (MDCT) had 90% 

sensitivity, 96% specificity, and 80-90% accuracy, which are high 
for diagnosis of pancreatic cancer. This technique is also useful in 
identification of tumour position, evaluation of resectability, peritu-
moural organ invasion and vascular invasion. Blood vessels in those 
areas are celiac artery, superior mesenteric artery (SMA), superior 
mesenteric vein (SMV), splenic vein, and portal vein. Protocol for 
pancreatic imaging is 1 mm slice of thickness with 3 phases which 
are arterial phase at the 17-25s, late arterial at the 35-50s, and 
portovenous phase at 55-70s. However, discrimination between in-
flammatory and neoplastic characteristics in lesions smaller than 2 
cm is sometimes equivocal [28].

Magnetic Resonance Imaging (MRI)
MRI and magnetic resonance cholangiopancreatography 

(MRCP) provides information similar to a contrast enhanced CT 
with 93% sensitivity and 75% specificity for pancreatic cancer 
detection. MRCP can detect double duct sign (dilation of CBD and 
main pancreatic duct) up to 75% [29]. It is a non-invasive technique 
that gives detailed physical information of biliary tract, suitable for 
diagnosing the cause of painless obstructive jaundice in patients. 
MRCP can detect 95-100% of constricted biliary tract cases.

Positron Emission Tomography (PET) Scan
PET scan has 86.4% sensitivity and 78.9% specificity. This 

technique can detect liver, lungs, or bone micrometastasis [30]. It 
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is preferred to CT scan when searching for lesion smaller than 2 
cm, however, CT scan is preferred to PET scan for searching lesion 
larger than 4 cm because of a lower metabolic rate in a larger lesion. 
PET scan in combination with other imaging techniques such as CT 
or MRI increases diagnostic efficiency of pancreatic cancer. Naga-
machi et al. compared PET/MRI with PET/CT for pancreatic cancer 
diagnosis. The results showed that PET/MRI had higher accuracy 
(96.6% compared with 86.6%), especially in solid tumour (97.7% 
compared with 85.2%). Though, there were some false-positive re-
sults from patients with DM or other conditions resulting in high 
glucose uptake [31].

Endoscopy
Endoscopy ultrasonography (EUS) is a safe and efficient tech-

nique with sensitivity and specificity higher than 90% [32]. It is a 
non-invasive technique, so it does not cause cancer to spread into 
peritoneal cavity. It also helps to better evaluate vascular and local 
invasion than other modality with some limitation in patients with 
chronic pancreatitis, in which the sensitivity is lower than 75%. 
EUS can be used in combination with other techniques to increase 
its efficiency. For example, contrast injection is used while perform-
ing EUS called contrast enhancement EUS (CE-EUS), and elastrogra-
phy is used to increase EUS capacity since tumours with malignant 
tendency usually are dense and less elastic than benign tumours 
or normal pancreatic tissue. Fine needle aspiration biopsy (EUS-
FNAB) can also be used to acquire cells for examination. EUS can 
be used as a guide in biopsy for molecular examination to identify 
molecular or genetic markers associated with cancer development. 
Sensitivity and specificity of EUS-FNAB are 50-70% and 70-100%, 
respectively. When used in combination with other techniques, the 
sensitivity and specificity of EUS increase especially CE-EUS. 

The indications for EUS are making diagnosis and decision in 
order to proceed surgery, unresectable cancer requiring chemo-
therapy or radiation, and exclusion of other cancers that may re-
quire a different management. On the other hand, contraindications 
of EUS are unaffected management by FNA result, inability to visu-
alize a lesion, and the position of involved vessel between gut and 
the target [33]. Bournet et al. performed a prospective multicentre 
study on EUS-guided FNAB examination with KRAS mutation assay 
in order to separate pancreatic cancer from pancreatitis with mass 
in 178 patients with solid pancreatic mass from imaging study. The 
patients received chemotherapy or undergone pancreatic surgery 
or under any interdictions for EUS were excluded from the study. 
Diagnosis was confirmed by pathology result of the tumour gained 
after surgery, clinical follow up, or repeating EUS-FNAB. The results 
showed that detection of KRAS mutation increased accuracy in the 
diagnosis. Regarding subgroup analysis, KRAS mutation detection 
was beneficial in case the indiscrimination of cancer in suspicious 
normal pancreatic tissues. Twenty nine patients who failed to be di-
agnosed by FNAB, KRAS mutation were confirmed in seven of those 
patients and they were confirmed to be chronic pancreatitis in the 
later diagnosis. 

Twenty-seven patients with wild-type KRAS all had chronic 
pancreatitis, and the follow-up showed no sign of cancer. As a re-
sult, patients with benign tumor with wild-type KRAS might avoid 

the unnecessary surgery [34,35]. CE-EUS increases diagnostic ef-
ficiency of pancreatic cancer. Several contrast agents have been 
used with different binding and detecting capacity by EUS. Impor-
tant properties would be a gaseous state at room temperature and 
safe to the patients. Sensitivity and specificity of this technique are 
94% and 89%, respectively [36]. Small vessels in the tumour and 
the surrounding areas can be seen clearly, so the lower signal hy-
povascular lesion and hypervascular lesion can be detected in the 
pancreatic cancer and pancreatic neuroendocrine tumour (pNET), 
respectively, compared with normal tissues. A prospective multi-
center trial conducted by Arcidiacono P in 258 patients with focal 
pancreatic mass from 13 European medical centers showed that 
EUS elastrography assisted in detecting pancreatic cancer with 
good accuracy (85.4%) and high sensitivity (93.4%), however, the 
specificity was only 66% due to the difficulty in controlling tissue 
compression. If the probe was pressed too hard, the results could 
be misinterpreted [37]. 

EUS-guided fine needle aspiration for analysis of cyst fluid is 
used for distinguishing between mucinous and nonmucinous cysts. 
Cyst fluid can be analyzed for tumour markers (CEA, CA 72-4, CA 
125, CA 19-9, and CA 15-3), cytology, mucins, DNA analysis and 
amylase. Pancreatic cyst CEA level is considered the most accurate 
tumour marker for diagnosing mucinous cysts. A cut-off of 192 ng/
mL can be expected to capture ~75% of mucinous cysts [38]. Cytol-
ogy is especially helpful in diagnosing malignancy typically in the 
presence of a solid component in the cyst. Cytology can help in diag-
nosis of; 1) MUC-containing cells found in intraductal papillary mu-
cinous neoplasms (IPMN) and mucinous cystic neoplasms (MCN), 
2) malignant cells, 3) glycogen-rich cuboidal cells found in serous 
cystic tumour, 4) branching papillae with myxoid stroma found in 
solid pseudopapillary neoplasm (SPN), and 5) abundant anucleate 
squamous cells and debris in lymphoepithelial cysts. Khalid et al. 
performed the prospective, multicentre study of pancreatic cyst 
DNA analysis. They found that the presence of a KRAS mutation in 
cyst fluid was highly specific for a mucinous cyst (96%) but the sen-
sitivity (45%) was low [39]. Amylase is an indicator of pancreatic 
duct communication. High levels are most commonly seen in pseu-
docysts, MCN, and IPMN.

Management
PI lesions could be detected by imaging modalities, biomarkers 

tests, or endoscopic evaluation. Distinguishing lesion characteris-
tics between benign and malignant potential ones is important for 
treatment decision making. The principle of PI lesions treatment 
is to balance between the risk of surgical resection and untreated 
pancreatic cancer. As nowadays there is still no qualified isolated 
diagnostic test. A multimodal approach, which is a combination 
of clinical presentation e.g. history of jaundice, anorexia, previous 
pancreatitis, new onset of diabetes mellitus, decreasing BMI, bio-
markers, imaging, and endoscopic studies is essential for making 
diagnosis.

Management of Solid Lesions
In most PI series, solid lesions could be found as much as cystic 

ones. Benign solid PIs are focal pancreatitis, lipomatosis, and be-
nign neuroendocrine tumours. Malignant lesions are pancreatic 
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ductal adenocarcinoma, malignant neuroendocrine tumours, rare 
malignancies, and metastasis. Bruzoni et al. collected PI series in 
365 patients, 61% were solid lesions, 54% were malignant, and al-
most 20% were premalignant e.g. neuroendocrine tumors, border-
line IPMN, pseudopapillary tumours and mucinous cystadenomas 
[40]. As well as Winter et al. and Sachs et al. series, which solid PIs 
have high malignant potential [6,7]. Solid lesions are more likely 
to be malignant or premalignant. Surgery is therefore mandated 
if there’s no contraindication, once lesions are detected. Lahat et 
al. studied about series of pancreatectomies in 475 patients. Six-
ty-four patients (13.5%) of pancreatectomies underwent a surgical 
resection for a PI. 94% have malignant potential, which 34% were 
malignant and 60% were premalignant respectively [8]. The extent 
of surgery in solid PIs depends on tumours size, location, number 
of lesions and probable diagnosis. Oncologic resection was consid-
ered in malignant cases or those, which malignancy cannot be ruled 
out. Regarding tumours location, either pancreaticoduodenectomy 
or distal pancreatectomy can be performed. One study reported 
resected malignant PIs have favorable pathologic features compar-
ing to resected malignant non incidental pancreatic tumours. Ear-
ly PI lesions had better survival rate than symptomatic ones [6]. 
The management of incidental detection of pancreatic neuroendo-
crine tumours (PNETs) varies according to size and nature of the 
tumours. Poorly differentiated PNETs usually have metastasis and 
rarely resectable. Well or intermediately-differentiated tumours, 
size at least 2 cm, with imaging evidence of malignancy or Ki-67 
more than 2%, should be resected. Non-MEN related pNETs, non-
functioning ones, and asymptomatic ones, size smaller than 2 cm, 
with Ki-67 index ≤2%, are considered as low risk of metastasis. 
Those can be observed as long as they are asymptomatic, not in 
radiologic criteria of malignancy or progressive disease, especial-
ly in elderly patients [10]. Nevertheless, physicians need to con-
sider the patient’s age, lesion location, and operative risks, before 
choosing the treatment. Close follow-up should be done in the pa-
tients not receiving surgery. Enucleation is suitable for pNETs, size 
smaller than 2 cm, located superficially, and without pancreatic 
duct involvement. Pancreatic resection are recommended in large 
tumours, locating close to the pancreatic duct, or malignant pNETs 
[41,42].

Management of cystic lesions
Cystic PIs can be classified into several types e.g. congenital 

(true serous cysts and syndromes associated with multiple cysts), 
inflammatory (pseudocysts, hydatid cysts) and neoplastic (SCNs, 
MCNs, IPMNs). The most common cystic lesion is pseudocyst and 
IPMN is the most common neoplastic lesion [43]. Imaging studies, 
especially MRI play important role in making diagnosis by lesion 
characteristics. Having solid mass, intramural nodule, main pancre-
atic duct dilatation, thick septations, and biliary obstruction should 
be suspicious of malignancy [44]. According to the international 
consensus guidelines 2012 for management of IPMN and MCN of 
the pancreas, cystic lesion with no worrisome or high-risk features 
can be follow-up with ultrasonography, MRI/MRCP or EUS depend-
ing on diagnosis and cyst size [45]. EUS should be done in cyst with 
worrisome features (>3 cm, thickened enhancing wall, non en-

hancing mural nodule, main pancreatic duct 5-9 mm). Pancreatic 
resection is recommended in PIs with mural nodules, main pancre-
atic duct involvement or cytology positive for malignancy. In case 
of high-risk stigmata, size larger than 1 cm, with enhancing solid 
component, main pancreatic duct at least 10 mm, tumours should 
be resected.

Conclusion
The work-up of PIs is a challenging clinical problem in which 

the risk of surgical resection must be weighed against untreated 
pancreatic cancer. Nowadays morbidity from pancreatic resection 
is still as high as 20%, even when mortality is lower than 5%. As 
mentioned earlier, a more precise diagnosis could be achieved by 
the multimodal approach, as a combination of clinical presentation 
especially cancer-related, serum markers, and imaging studies e.g. 
CT, MRI/MRCP, EUS. Even though definitive diagnosis could not be 
made, PIs work-up is still particularly challenging for clinicians.
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