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ABSTRACT
Background: The aim of the study is to evaluate the extent to which patients acquired necessary knowledge about pancreatic endo-
scopic ultrasound-guided fine needle aspiration and assess what should be more focused on in the informed consent process.
Methods: Adult patients enrolled in this study had pancreatic lesions confirmed by regular imaging and planned to undergo the first 
pancreatic endoscopic ultrasound-guided fine needle aspiration. These patients were asked to complete a questionnaire, including 
indications, possible results, downstream events, the risk for false-negative and malignant lesions, and so on. Then we conducted a long-
term follow-up of these patients to obtain the final results.
Results: Most people (94.25%) correctly recognized that the indication of pancreatic endoscopic ultrasound-guided fine needle aspi-
ration was to exclude malignant lesions. Almost all patients knew that the results could be benign or malignant, while the number of 
people who were aware of non-diagnostic (22%), indeterminate (18%) outcomes, and the possibility of further testing (20%) after 
the endoscopic ultrasound-guided fine needle aspiration has decreased significantly. Finally, we got that the false-negative rate and 
percentages of malignancy were 17.81% and 83.91%, while 98% of participants did not recognize that there is a false-negative risk of 
endoscopic ultrasound-guided fine needle aspiration and more than 2/3 of participants did not know how much risk they might have 
for malignant lesions.
Conclusions: A high proportion of patients who received endoscopic ultrasound-guided fine needle aspiration could identify the indi-
cation for this procedure but remained unaware of possible outcomes, downstream events, especially the risk for false-negative and 
malignant lesions. It is necessary to improve the quality of dialogue between clinicians and patients, and the information about the risk 
of false-negative and malignancy may need to be emphasized in the informed consent process.
Keywords:  Pancreatic lesions, endoscopic ultrasound-guided fine needle aspiration biopsy (EUS-FNA), pancreatic cancer

INTRODUCTION
Endoscopic ultrasound-guided fine needle aspiration 
(EUS-FNA), a technique that punctures the target tissue 
with a special puncture needle through the endoscopic 
tube under the guidance of endoscopic ultrasonography 
to obtain a histological cytological diagnosis, was devel-
oped in 1990, and its application in the diagnosis of pan-
creatic lesions was first reported by Vilmann in 1992.1 In 
recent decades, it is used widely and plays an important 
role in the diagnosis of pancreatic lesions.2-4

Pancreatic cancer is one of the most fatal cancers in the 
world due to the limited early detection and diagnosis 
techniques, so most patients are always found to be in 
the advanced stage of pancreatic cancer and have distant 
metastasis when they see a doctor, which often indicates 
a poor prognosis.5 Therefore, it is of great significance for 
patients to make a clear diagnosis in the early stage and 
guide the formulation of medical strategies. For the diag-
nosis of pancreatic lesions, there are traditional methods, 

such as computed tomography (CT)-guided biopsy and 
transabdominal ultrasound-guided biopsy. However, with 
the development and application of endoscopic ultraso-
nography, several studies in recent decades have pointed 
out that pancreatic EUS-FNA has a higher detection rate 
and accuracy than those of the 2 former techniques6-8 
and has the advantages of shorter puncture distance and 
higher safety,9-13 which plays an indispensable role in the 
evaluation of pancreatic lesions. The different results of 
pancreatic EUS-FNA including benign and malignant, 
non-diagnostic and indeterminate indicate different risks 
of malignancy and different medical strategies next. For 
example, a benign result suggests that a lesion is rela-
tively unlikely to be a malignant tumor, requiring no or 
only limited follow-up, while patients with non-diagnos-
tic or indeterminate results will need further examina-
tion (e.g., repeated EUS-FNA, positron emission tomog​
raphy​-comp​utedt​omogr​aphy (PET-CT), and pathological 
specimens plus more items). Even in some cases where 
the diagnosis cannot be confirmed, laparotomy may be 

34

6

mailto:qijunfagn@163.com
http://orcid.org/0000-0001-8196-0895
http://orcid.org/0000-0002-1789-2741
http://orcid.org/0000-0001-5700-1782
http://orcid.org/0000-0002-1922-6726
http://orcid.org/0000-0003-0917-4202


612

Shen et al. Patients’ Knowledge About the EUS-FNATurk J Gastroenterol 2023; 34(6): 611-617

required to perform diagnostic resection of pancreatic 
lesions to obtain surgical and pathological results to assist 
in diagnosis.14

Knowing the relevant knowledge about EUS-FNA and 
understanding its possible risks and benefits is par-
ticularly important for patient decision-making. In the 
routine medical procedure, the clinicians will commu-
nicate with the patients before the operation to inform 
them of the knowledge including indications, possible 
results, possible complications, downstream events, risk 
of malignant lesions, and so on. Patients’ acquisition of 
pancreatic EUS-FNA knowledge mainly comes from pre-
operative communication and informed consent form, 
but considering unequal medical background knowledge, 
limited explanation tools, and different levels of educa-
tion received by patients, we speculate that different 
patients may have different degrees of knowledge about 
EUS-FNA acquisition. Therefore, the main purpose of 
this study was to evaluate the extent to which patients 
acquire relevant knowledge when they agree to receive 
pancreatic EUS-FNA.

We hypothesized that patients obtained the neces-
sary knowledge about pancreatic EUS-FNA through the 
informed consent procedure. To this end, we conducted 
this study on patients who would undergo pancreatic 
EUS-FNA in the Endoscopy Center of the First Affiliated 
Hospital of Soochow University.

MATERIALS AND METHODS
Study Design and Participants
The study included patients who were admitted to the 
First Affiliated Hospital of Soochow University from 
January 1, 2017, to December 31, 2021. Patients who had 
pancreatic lesions confirmed by routine imaging (such 
as CT/transabdominal ultrasound/magnetic resonance 

imaging) and planned to undergo the first EUS-FNA 
were enrolled in this study. They were asked to complete 
a questionnaire survey that included 6 questions about 
pancreatic EUS-FNA and 1 question about education 
level in 30 minutes after preoperative communication 
and informed consent was obtained. These questions are 
described in easy-to-understand words as much as pos-
sible, making them easier for patients to understand.

As part of routine medical care, a group of 3 experienced 
gastroenterologists with more than 5 years of clinical 
professional experience and an experienced nurse in the 
Endoscopy Center counseled the patients before the 
operation to inform them of the knowledge of pancre-
atic EUS-FNA, including indications, potential outcomes, 
downstream events, the risk for malignant lesions, and so 
on, and obtained an informed consent form signed by the 
patients. For patients who consented to participate in the 
survey, we collected demographic information and medical 
history from their medical records, while we withdrew the 
blank questionnaire from patients unwilling to participate. 
We finally assessed the patients’ knowledge about the rel-
evant information of the pancreatic EUS-FNA based on 
the answers given by individual patients in the survey.

In addition, we collected the EUS-FNA pathological 
results and followed up with the patients to obtain the 
surgical pathological results, follow-up diagnosis, and 
their treatment. The pathological report of EUS-FNA is 
usually reported as one of the following categories: malig-
nant, suspicious for malignancy, atypical cells indetermi-
nate for malignancy, and inadequate. We stipulated that 
the positive result was a cytology report of malignant or 
suspicious for malignancy, and the negative result was a 
cytology report of atypical cells or normal cells. And the 
final diagnosis was given by combining EUS-FNA path-
ological results, surgical pathological results, and clini-
cal follow-up results. We used the final diagnosis as the 
gold standard to evaluate the diagnostic value of EUS-
FNA and obtain. This study was approved by the Ethics 
Committee of the First Affiliated Hospital of Soochow 
University (no:  2020174), and all patients have signed 
informed consent forms.

Statistical Analysis
Qualitative and quantitative variables were analyzed by 
calculating the mean (standard deviation, SD), frequency, 
and percentages. Final results (combining EUS-FNA 
pathological results, surgical pathological results with 
clinical follow-up results to give the final diagnosis) were 

Main Points
•	 The present study aimed to assess the extent to which 

patients acquired necessary knowledge about endoscopic 
ultrasound-guided fine needle aspiration (EUS-FNA) dur-
ing the informed consent process.

•	 A high proportion of patients who received EUS-FNA could 
identify the indication for this procedure but remained 
unaware of possible outcomes, downstream events, espe-
cially the risk for false-negative and malignant lesions.

•	 Based on our results, we believe that it is necessary to 
improve the quality of dialogue between clinicians and 
patients during the informed consent process.
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used to identify true-positive, true-negative, false-posi-
tive, and false-negative cases and calculated sensitivity, 
specificity, and accuracy. Statistical analyses and graphics 
were performed using STATA 15.

RESULTS
Demographic and Clinical Features
A total of 90 people underwent pancreatic EUS-FNA, 
of which 87 cooperated with the questionnaire, and the 
response rate was (87/90). Eighty-seven patients were 
evaluated in the study, including 51 (58.62%) males and 
36 (41.38%) females, whose median age was 62.5 years. 
Most of the patients have a certain degree of reading 
literacy. Concerning the trigger for the participants to 
undergo a biopsy, the vast majority of patients indicated 
that they planned to have a pancreatic EUS-FNA because 
of the clinical symptoms of discomfort and the need for 
diagnosis and treatment (Table 1).

Results of Survey
As for the indications for their current EUS-FNA, most 
patients (94.25%) correctly recognized that the indica-
tion for pancreatic EUS-FNA was to exclude malignant 
lesions (Figure 1).

As for the possible results of EUS-FNA, most patients 
answered that they knew that the pathological reports 

of pancreatic EUS-FNA were possibly benign (95.40%) 
or malignant (96.55%), but fewer patients were aware 
of non-diagnostic (21.84%) and indeterminate results 
(18.39%) (Figure 1).

As to whether further tests are needed after the EUS-
FNA, only 19.54% of the patients were aware of the 
possibility of further testing after the EUS-FNA, while 
16.09% thought EUS-FNA was the final test and 64.37% 
said they were unsure (Figure 1).

As for the question of what additional steps patients 
would be required to take if the EUS-FNA report is a 
benign result: 68.97% of patients were not aware of the 
need for follow-up (Figure 1).

As for the question of whether there is a false-negative 
risk of EUS-FNA, 47.67% of patients believed that benign 
results completely exclude the possibility of malignant 
lesions and the false-negative risk of benign results was 
close to 0%, and half of the patients (50%) answered 
that they did not know how likely the benign results were 
inaccurate (Figures 1 and 2). Only 2.33% thought that the 
test had the risk of false-negative results, but the risk was 
very small, less than 20% (Figure 2).

As for the question of estimating the risk of malignant 
lesions, more than 2/3 of participants answered that they 
did not know how much risk they might have for malig-
nant lesions (Figures 1 and 3). Less than 1/3 of patients 
provided an estimate for the risk of malignant lesions, 
which ranged from 0% to 55% (Figure 3).

Among the 87 patients enrolled in this study, 57 cases 
got positive results, 26 cases got negative results, and 4 
cases obtained non-diagnostic or indeterminate results. 
The positive results of 57 cases were confirmed as malig-
nant lesions by postoperative pathology or follow-up, 
while 26 negative results, of which 13 cases were diag-
nosed as pancreatic malignant tumors and 13 cases were 
benign lesions (Table 2). About 4 cases were without 
clear and definite results by EUS-FNA, of which 3 cases 
were finally identified as malignant lesions and 1 case was 
benign.

The sensitivity, specificity, and accuracy of EUS-FNA 
were 78.08%, 92.86%, and 80.46%, respectively. The 
false-negative rate of EUS-FNA was 17.81% and the per-
centages of malignancy were 83.91%.

Table 1.  Demographic and Clinical Features of Study Participants

Demographics n (%)

Gender, n (%)

 Male 51 (58.62%)

 Female 36 (41.38%)

Age (median [IQR], years) 62.5 (13.5)

Education, n (%)

 Less than high school 16 (18.39%)

 High school graduate 49 (56.32%)

 College graduate 17 (19.54%)

 Postgraduate 3 (3.45%)

 A medical profession, such as a nurse, etc. 2 (2.30%)

Trigger for EUS-FNA, n (%)

 Incidental imaging detection 6 (6.90%)

 Incidental finding on physical examination 0 (0%)

 Symptomatic 76 (87.35%)

 Others 5 (5.75%)
EUS-FNA, endoscopic ultrasound-guided fine needle aspiration; IQR, 
interquartile range.
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DISCUSSION
This study aimed to evaluate patients’ knowledge about 
pancreatic EUS-FNA by investigating patients who 
planned to undergo pancreatic EUS-FNA. We found that 
the knowledge that patients acquired about pancre-
atic EUS-FNA was obviously less than what the consent 
form informed them. They had less knowledge about the 

false-negative rate and lower assessment for the risk of 
malignant lesions than the reality.

The answers to questions in the survey reflected patients’ 
knowledge about EUS-FNA to some extent. The survey 
showed that the vast majority of patients were well aware 
of pancreatic EUS-FNA indications to rule out malignant 

Figure 1.  Patients’ knowledge of the indications, results, and follow-up events of pancreatic endoscopic ultrasound-guided fine needle 
aspiration.
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lesions and that the results may be benign or malignant, 
but only a few people knew that the results were possi-
bly nondiagnostic and indeterminate, and further tests 
might be needed to give the final diagnosis. Some people 
thought that EUS-FNA was the last test and would give 
a clear diagnosis. However, the reality was not what they 
thought it is. In the process of follow-up, not all patients 
obtained a clear diagnosis through this pancreatic EUS-
FNA. In the study, there were indeed 4 cases with nondi-
agnostic and indeterminate results, of which two patients 
were diagnosed with pancreatic malignant lesions by 
further laparotomy and surgical pathological results, one 
case was confirmed by repeated EUS-FNA, and one case 
was confirmed by clinical long-term follow-up. Therefore, 
when informing patients of relevant knowledge and infor-
mation about EUS-FNA, we might need to emphasize 

that this test is only an auxiliary method in the process 
of diagnosis, and there may be uncertain results and the 
possibility of further tests to strengthen patients’ aware-
ness of EUS-FNA.

In addition, when patients were informed of the results 
of benign lesions, more than 2/3 of patients did not real-
ize that follow-up was still needed, and only 2.33% were 
aware of the possibility of false-negative. In the survey, 
when they were asked, “If 100 people obtain a report 
of benign result, how likely is it that the test was wrong 
and that they actually have malignant lesions that were 
missed,” 2.33% of responders checked the answer 
“somewhat likely, up to 20 of the 100 people might actu-
ally have malignant lesions that were missed,” while the 
other patients answered, “Not at all likely, a benign result 
completely excludes the possibility of malignant lesions” 
or “I don’t know.” Actually, there are 26 people who 
obtained a report of negative result, and 13 people have 
malignant lesions that was missed in the research. Indeed, 
there is always false-negative rate, which can be observed 
both in our study and in previous research.15-17 In the cur-
rent study, we calculated that the false-negative rate was 
17.81%, suggesting that if 100 people with malignant 
lesions have a pancreatic EUS-FNA, about 17 people may 
get the wrong result and have malignant lesions that were 
missed. This gap between patients’ answers and reality 
seems that the informed consent procedures may leave 
patients uninformed. In addition, there were studies indi-
cating that FNB has very low false-negative results and its 
sensitivity is around 92% to 95%, replacing FNA for tis-
sue diagnosis of pancreatic mass lesions.18 But the risk of 
false-negative has not decreased to zero and completely 
disappeared, which is always observed in any study. We 
may still need to inform the patient in detail that there 
is a risk of missed diagnosis of the procedure and what 
the false-negative rate of the test is according to the 
survey of the hospital in recent years or guidelines about 
EUS-FNA.

Furthermore, the current study indicated that patients’ 
awareness of diseases they may be suffering was poor, 
and they had a lower assessment for the risk of malig-
nant lesions than the reality. When patients were asked 
the question about their risk of suffering malignant 
lesions, 77.01% gave an “I don’t know” answer, and the 
other patients gave their estimates for the risk of malig-
nant lesions, but the estimates ranged from 0% to 55%. 
Although previous studies have not clearly indicated the 
risk of malignant lesions in patients undergoing pancre-
atic EUS-FNA, it is not difficult to observe that these 

Figure 2.  Patients’ answers distribution about false-negative risk.

Figure 3.  Patients’ answers distribution about risk for malignant 
lesions.
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patients are more likely to have malignant outcomes.17,19,20 
Because in clinical, considering the combination of medi-
cal history and auxiliary examination, doctors often con-
sider the fact that these patients are more likely to have a 
malignant result if they advise patients to undergo a fur-
ther pancreatic EUS-FNA test. As the participants in our 
research, 83.91% of the patients were finally diagnosed 
with malignant lesions. Previous studies also showed that 
the proportion of patients with pancreatic EUS-FNA who 
were finally diagnosed as malignant lesions was not low, 
basically higher than 70% of malignant outcomes,6,17,19-22 
much higher than the estimates given by the patients 
in our study. Therefore, it was observed that although 
these patients undergoing pancreatic EUS-FNA were 
more likely to get malignant results, they were not clearly 
aware of the situation, which suggested that communi-
cation about the risk of malignant lesions may need to be 
emphasized.

Combined with previous research, it can be found that 
obtaining the necessary knowledge from preoperative 
communication and informed consent procedure seems 
to be not only a problem for patients with pancreatic 
lesions in our research but also in patients with other dis-
eases in previous literature. Several previous studies have 
also indicated that patients always overestimated the 
diagnosis and treatment value of a certain medical tech-
nology23 or the benefits of a certain operation,24 which 
may be due to the unequal knowledge between doc-
tors and patients, the relative professionalism of medi-
cal knowledge, and the deviation of focus when patients 
obtain information.

The current study has some limitations: first, it is a 
single-center study with small sample size, and more 
multicenter studies are needed to assess patients’ 
knowledge of EUS-FNA. Second, patients who did not 
respond were excluded, and the result may be affected. 
Third, we did not explore whether patients collected 

information about pancreatic EUS-FNA from other 
sources before the procedure, which may cause a cer-
tain response bias.

CONCLUSIONS
A high proportion of patients who received pancre-
atic EUS-FNA could identify the indication for this pro-
cedure but remained unaware of potential outcomes, 
downstream events, especially the risk for false-negative 
and pancreatic malignant lesions. So, it is necessary to 
improve the quality of dialogue between clinicians and 
patients, and the information about the risk of false-neg-
ative and malignancy may need to be emphasized in the 
informed consent process.
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