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Pancreatic neuroendocrine tumors (PNETs) are relatively 
rare with an estimated incidence of 2.2 cases per 1,000,000 in 
the US, of which 60%–90% are classified as non-functional.1 
PNETs have deleterious effects such as hormone secretion 
(functional), metastases, or mass effects. Surgical resection is 
recommended for non-metastatic primary tumors that pro-
duce hormones, compress adjacent structures, or are >2 cm.2-4 
However, due to frequent abdominal imaging, there has been 
a corresponding increase in the detection of small asymptom-
atic PNETs. 

Defining the optimum management strategy for these 
incidentally found non-functional PNETs is challenging due 
to their heterogeneous behavior. There is an elevated risk of 
metastasis and mortality if high-risk lesions are not resected. 
Conversely, while most small PNETs are amenable to enucle-
ation/local resection, others may require invasive procedures 
such as a pancreaticoduodenectomy or distal pancreatectomy 
with splenectomy. The potential morbidity associated with 
these procedures must be carefully considered in the case of 
low-grade lesions which are likely to have an indolent course. 

Therefore, appropriate pre-operative risk-stratification of 
these lesions is challenging. Ki67 as a measure of proliferation 
rate has been found to be a strong prognostic indicator5 and 
is recommended by major society guidelines in conjunction 
with the mitotic index to adequately grade PNET lesions.2-4 
The North American Neuroendocrine Tumor Society rec-
ommends that although needle biopsy or surgical resection 
specimens are optimal, fine needle aspiration (FNA) samples 
can provide adequate information in most cases.3 However, 
till date, the concordance rates of samples obtained by endo-
scopic ultrasound (EUS)-FNA and subsequent resected surgi-
cal specimens have been variable, ranging from 61%–84% in 
different studies.6

In this single center retrospective study titled “The Role of 
Endoscopic Ultrasound-Guided Ki67 in the Management of 
Non-Functioning Pancreatic Neuroendocrine Tumors”, Cui et 
al.7 found a 73% concordance rate between EUS-FNA cytol-
ogy and surgical pathology in 37 samples. Concordance was 
highest for high-grade and low-grade lesions with positive 
predictive values of 100% and 80%, respectively. However, 
this study demonstrates the limitation of EUS-FNA for inter-
mediate-grade lesions with a positive predictive value of only 
37%. The authors appropriately acknowledge this limitation 
and further analyze the discordant specimens to identify 
features which would aid in the risk stratification of these le-
sions. Reassuringly, a majority of the lesions that were graded 
as intermediate-grade in EUS-FNA were downgraded after 
evaluation of the surgical specimen. The lone specimen that 
was upgraded from intermediate to high and 5 specimens that 
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were upgraded from low to intermediate were all >25 mm and 
would have otherwise met the criteria for surgical resection. 
As such, despite lesions being under-graded in EUS-FNA, it is 
unlikely that they would have been inappropriately excluded 
from surgery. However 3 of the 4 intermediate lesions that 
were downgraded at the time of surgery were <20 mm in size 
and could have potentially been considered for surveillance. 

The major contributing factors cited for the observed dis-
cordance are intra-tumoral heterogeneity (especially in large 
lesions) and low cut-off values for the minimum number of 
cells counted. It is challenging to eliminate sampling errors, 
and the optimal method for tissue acquisition or the use of 
histology vs. cytology for tissue analysis is not well-defined. 
For instance, in the only other study conducted specifically 
in non-functional PNETs, a 19 G needle was used to obtain 
all the tissue samples that were formalin-fixed and paraf-
fin-embedded before measuring Ki67.8 Using this method, 
concordance between the samples obtained by EUS and by 
surgical resection was 83.3%.8 Moreover, other studies have 
identified that fine needle biopsy may have a higher cell yield 
and concordance rate than FNA.9 Additionally, while there 
was no difference in the number of cases between discordant 
lesions that were upgraded and those that were downgraded, 
it would be useful to assess if there was a difference between 
all the discordant and the concordant lesions. Therefore, there 
is scope to conduct further investigation to identify the tech-
nical aspects of tissue acquisition that result in the highest 
concordance rates.   

Another contributing factor for low concordance rate re-
ported in this study was the low cell count obtained by EUS-
FNA. As reported in prior studies, high cell counts lead to 
high concordance rates.10 It would be interesting to evaluate 
any significant difference in the cell count between the con-
cordant and discordant specimens in this study which could 
help define the minimum cell count required to reliably grade 
these lesions. 

With regards to their secondary outcomes, the finding that 
measures of proliferation such as Ki67 and mitotic index were 
reliable prognostic predictors of post-resection recurrence and 
disease-related death concurs with the existing literature.11 
However, positive lymph nodes at the time of resection were 
not associated with poor prognosis. The prognostic value of 
lymph nodes has been variable in studies and is regarded as 
controversial in some guidelines.4 Additionally, lymph node 
involvement may be undetected as they are not consistently 
sampled particularly in lesions that were removed by enucle-
ation. Other elements included in the American Joint Com-
mittee on Cancer staging such as lymphovascular invasion 
may have been associated with poor prognosis but were not 
significant factors. Thus, Ki67 can be used to guide post-oper-

ative surveillance, and further trials should be performed to 
determine which patients should be considered for adjuvant 
chemotherapy even in the absence of lymphovascular or 
lymph node involvement.

In conclusion, this study demonstrates that EUS-FNA pro-
vides good concordance of Ki67 with surgically resected spec-
imens in both high and low-grade lesions. Further, it demon-
strates that the concordance in intermediate-grade lesions is 
low, but appropriate triage of these lesions to surgery or sur-
veillance can be facilitated by considering other parameters 
such as tumor size. In addition, Ki67 and mitotic index were 
demonstrated to be the most reliable prognostic parameters. 
For adequate risk stratification and prognosis of these lesions, 
further studies are needed to evaluate the optimal technique 
for obtaining these tissue specimens to reduce inter-institution 
variability and sample bias due to intra-tumor heterogeneity.
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