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Abstract
AIM: To investigate the impact of endoscopic ultra-
sound-guided fine-needle aspiration (EUS-FNA) in asso-
ciation with a multidisciplinary team evaluation for the 
detection of gastrointestinal malignancies.

METHODS: A cohort of 1019 patients with suspected 
malignant lesions adjacent to the gastrointestinal tract 
received EUS-FNA after a standardized multidisciplinary 
team evaluation (MTE) and were divided into 4 groups 
according to their specific malignant risk score (MRS). 
Patients with a MRS of 0 (without detectable risk of ma-
lignancy) received only EUS without FNA. For patients 
with a MRS score ranging from 1 (low risk) - through 2 
(intermediate risk) - to 3 (high risk), EUS-FNA cytology 

of the lesion was planned for a different time and was 
prioritized for those patients at higher risk for cancer. 
The accuracy, efficiency and quality assessment for 
the early detection of patients with potentially curable 
malignant lesions were evaluated for the whole cohort 
and in the different classes of MRSs. The time to defini-
tive cytological diagnosis (TDCD), accuracy, sensitivity, 
specificity, positive and negative predictive values, and 
the rate of inconclusive tests were calculated for all pa-
tients and for each MRS group.

RESULTS: A total of 1019 patients with suspected 
malignant lesions were evaluated by EUS-FNA. In 515 
patients of 616 with true malignant lesions the tumor 
was diagnosed by EUS-FNA; 421 patients with resect-
able lesions received early surgical treatment, and 94 
patients received chemo-radiotherapy. The overall di-
agnostic accuracy for the 1019 lesions in which a final 
diagnosis was obtained by EUS-FNA was 0.95. When 
patients were stratified by MTE into 4 classes of MRSs, 
a higher rate of patients in the group with higher can-
cer risk (MRS-3) received early treatment and EUS-
FNA showed the highest level of accuracy (1.0). TDCD 
was also shorter in the MRS-3 group. The number of 
patients who received surgical treatment or chemo-ra-
diotherapy was significantly higher in the MRS-3 patient 
group (36.3% in MRS-3, 10.7% in MRS-2, and 3.5% in 
MRS-1).

CONCLUSION: EUS-FNA can effectively detect a cur-
able malignant lesions at an earlier time and at a high-
er rate in patients with a higher cancer risk that were 
evaluated using MTE. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic ultrasound-guided fine-needle as-
piration (EUS-FNA) has become paramount in establish-
ing a diagnosis for all suspected malignant lesions of 
the gastrointestinal tract. Due to its increasing demand, 
the diagnostic yield of EUS-FNA and the length of time 
to determine a definitive cytological diagnosis may not 
be satisfactory in clinical practice. We found that EUS-
FNA, when combined with the clinical evaluation of 
malignancy risk, was associated with a reliable level 
of accuracy. When prioritized for those patients with 
the highest clinical suspicion of cancer risk, EUS-FNA 
provides a shorter time to diagnosis for those patients 
with a higher cancer risk who can benefit from early 
therapy.
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INTRODUCTION
Endoscopic ultrasound (EUS) provides excellent visu-
alization of  almost all of  the submucosal layers of  the 
gastrointestinal tract as well as the organs and structures 
adjacent to the gastrointestinal tract, including medi-
astinal lymph nodes. However, the ability of  EUS to 
differentiate between inflammatory masses and cancer 
is limited[1-3]. With the advent of  curvilinear echoendo-
scopes, transesophageal, transgastric, trans-duodenal or 
trans-rectal endoscopic ultrasound guided fine needle 
aspiration (EUS-FNA) biopsies have become com-
mon practice. The role of  EUS-FNA has also become 
paramount in establishing a correct tissue diagnosis in 
patients with abnormal lymph nodes during the diagnosis 
of  unexplained mediastinal lymphadenopathy and during 
the staging of  non-small-cell lung cancer (NSCLC) when 
histo-pathological findings may guide the correct thera-
peutic management[4-6]. 

Due to emerging evidence that supports its utility[7,8], 
the indications and requests for EUS-FNA for all sus-
pected malignant lesions are increasing despite its limited 
availability. Given the increasingly widespread clinical use 
of  EUS-FNA, it seems justified to implement strategies 
to prioritize the procedure for those patients with resect-
able disease who can benefit from early surgical treatment 
and for those patients with unresectable malignancies 
who can take advantage of  specific chemotherapy or ra-
diation therapy.

The aim of  this study was to assess the potential ben-
efit of  EUS-FNA when scheduled on a priority basis in 
patients stratified for cancer risk by a multidisciplinary 
team evaluation (MTE) according to a specific malig-
nancy risk score (MRS). We evaluated a large cohort 

for possible benefit of  EUS-FNA when patients were 
stratified into 4 different classes of  MRS by analyzing 
and comparing the time to obtain a definitive cytological 
diagnosis (TDCD), the rate of  patients who underwent 
surgery, and the rate of  patients with unresectable lesions 
who could receive specific cancer treatment in different 
groups. Detailed analyses of  accuracy and quality assess-
ments of  EUS-FNA as well as their relevance in the pro-
cess of  clinical decision making, were also evaluated and 
discussed in the whole cohort and in the different groups.

MATERIALS AND METHODS
Study design, and identification of the cohort 
From November 1998 to May 2011, all patients with 
suspected thoracic or abdominal malignant lesions of  the 
gastrointestinal submucosal layer as well as lesions of  the 
organs and structures lying in close vicinity to the gas-
trointestinal tract including lymph nodes, were recruited 
in Ospedale Niguarda Ca’ Granda, Milano for this study. 
Data were collected in a prospectively dedicated comput-
erized database and then retrospectively analyzed 30 mo 
after the end of  the study (November 2013, end of  the 
study: May 2011). All relevant clinical data with cytologi-
cal findings, TDCD, and final clinical diagnoses for all 
patients with inconclusive tests were recorded, as well as 
all complications associated with the procedure.

Inclusion criteria
All patients with a suspected malignant lesion who could 
benefit from possible treatment with surgery, chemo-
therapy or radiotherapy were included. All patients with 
a known primary tumor requiring surgical evaluation for 
resectability by tissue diagnosis of  a suspected metastatic 
lesion were also included in the study provided that EUS-
FNA was evaluated as technically feasible by the attend-
ing gastroenterologist (Gambitta P). The Institutional 
Review Board and the Ethical Committee approved the 
study. All patients provided written informed consent to 
undergo the procedure.

Criteria for MRS assessment 
The clinical records of  each patient were reviewed by one 
gastroenterologist and collegially discussed during the 
MTE; the team was composed of  surgeons, oncologists 
and radiologists. Three specialists (one radiologist, one 
oncologist and one surgeon) expressed their clinical jud-
gements by subjective evaluation and by objective clinical 
criteria following the National Comprehensive Cancer 
Network (NCCN) guidelines for diagnosis[9]. They assi-
gned a score of  0 if  the lesion was judged as most likely 
benign, or a score of  1 if  the lesion was judged as most 
likely malignant. The final clinical score was the sum of  
the scores of  each specialist. The clinical judgment of  
each single specialist was blind to the other two judge-
ments. All patients were then divided into 4 groups with 
scores ranging from MRS-0 to MRS-3. Patients with 
MRS-0 without detectable oncological risk were submit-
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ted to EUS without FNA. These patients were followed-
up for at least 30 mo or until death. Further investiga-
tions were planned whenever clinically required. In all 
patients with MRS ranging from 1 to 3 (1 = low risk, 2 = 
intermediate risk, 3 = high risk of  malignancy), EUS was 
first planned, followed by FNA.

Prioritization of the EUS-FNA and TDCD
The procedure was performed within 3 d of  the MTE 
for patients with a MRS of  3, within 10 d for those with 
a MRS of  2 and within 15 d for those with a MRS of  1. 
TDCD was evaluated as the number of  days required 
from the last clinical evaluation to obtain the final report 
of  cytological evaluation. The time for the cytological 
processing technique did not receive any different prio-
ritization for the whole cohort of  patients and it was 
always performed in the shortest time possible. 

EUS-FNA procedure and technique
Patients were placed in the left lateral decubitus position 
and were sedated with iv meperidine plus midazolam, 
according to the judgment of  the endoscopist. Stan-
dard EUS was performed using either an FG-36UX or 
EG-383 OUT linear-array echoendoscope (Pentax) for 
the evaluation and staging of  the lesions. Once a lesion 
was identified, EUS-FNA was then performed. Solid 
masses in the head and uncinate process of  the pancreas 
were biopsied by a transduodenal approach with a 22 
Gauge or 19 Gauge ultrasound needle (Wilson-Cook 
Medical Inc., United States). Following infiltration of  the 
target lesion, the mandarin was pulled back and an excess 
of  50 passes into the lesion were performed before the 
needle was finally retracted. 

Sample collection, processing, and diagnostic yield
The mandarin was reintroduced to push any collected 
tissue fragments that possessed a “wormlike” appear-
ance into a cytorich red medium. This technique allowed 
for the optimal use of  collected material avoiding the 
routine handling of  this material as a smear, leading to a 
reduction in processing time[10]. No cytopathologist was 
present in the examination room, and the determination 
of  adequacy was based on macroscopic inspection of  the 
aspirate by the operator. A cloudy sediment suggesting 
cellularity or core tissue was used for determination of  
adequacy. The biopsy procedure was repeated until suf-
ficient material was aspirated.

Criteria for cytological and final diagnoses  
The cytological diagnoses were then categorized into 
three groups: (1) positive for malignancy; (2) benign; and 
(3) inconclusive. The cytological material obtained by 
EUS guided aspiration was recorded as positive (diagnos-
tic for cancer) when malignant cells were present in the 
aspirate, or as benign if  only benign cells from the target 
organ were present. However, if  no cells were present 
or no cells from the target organ were observed, or if  
destroyed cytological material was found, the cytologi-

cal diagnosis was recorded as inconclusive. Lymph node 
aspirates without lymphatic cells and without cancer cells 
were also recorded as cases with an inconclusive cyto-
logical diagnosis. All cytology reports that were benign, 
malignant or inconclusive were confirmed or invalidated 
by one or more of  the following: (1) definitive histology 
by resection specimen after surgery; (2) clinical evaluation 
after a clinical course of  at least 30 mo as a benign lesion 
without evidence of  malignant disease, or as a malignant 
lesion when confirmed clinically by evaluation of  the 
typical clinical course characteristic of  malignant diseases; 
and (3) analysis of  specimen obtained during autopsy. 

Evaluation of a standard accuracy rate 
True positive (TP), true negative (TN), false positive (FP) 
and false negative (FN) results, accuracy (AC), sensitiv-
ity (ST), specificity (SP), positive and negative predictive 
value (PPV, NPV), number of  patients with positive and 
negative final diagnosis (D+, D-), likelihood ratios for a 
positive or negative test (+LR and -LR), and the rate of  
inconclusive tests (IT) were calculated. The results were 
calculated by standard statistical computing as follows: 
AC as (TP+TN)/N, ST as TP/N(D+), SP as TP/N(D-), 
PPV as TP/N(T+), NPV as TN/N(T-), +LR as (ST/1-
SP) and -LR as SP/1-ST. To ensure that all relevant 
information was present we utilized the standards for 
reporting of  diagnostic accuracy statement and checklist 
to improve the quality of  diagnostic accuracy[11]; Incon-
clusive results were grouped in accordance with recent 
recommendations[12]. 

Statistical analysis
To analyze significant differences among the three groups 
(i.e., MRS-1, MRS-2 and MRS-3) such as number of  
patients who underwent surgery an the mean values of  
TDCD a one-way ANOVA with Scheffè’s post-hoc test 
was employed. A two-tailed P < 0.05 was considered sta-
tistically significant. SPSS 20.0 software was used for all 
statistical analyses and calculations.

RESULTS
Anatomical location of the lesions and surgical 
procedures adopted 
A total of  1136 patients were evaluated. In 12 patients 
the procedure was abandoned, 19 patients were lost to 
follow up, 86 with MRS of  0 received EUS without FNA, 
and 1019 completed the EUS-FNA procedure.

Of  the 1019 lesions evaluated by EUS-FNA, 932 
were extraluminal and 87 were submucosal. In 616 pa-
tients a malignant lesion was diagnosed and the lesions in 
515 patients were detected by EUS-FNA. 

In 570 patients a specific treatment was adopted (455 
surgical procedure and 115 chemo-radiotherapy proce-
dures). The different anatomical locations for all the le-
sions, the number of  patients who required surgical treat-
ment and the different surgical procedures employed are 
summarized in Table 1.
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Complications related to the procedure 
Major complications occurred in two patients (0.2%). 
One esophageal perforation unrelated to FNA occurred 
during pharyngo-esophageal intubation in a patient who 
recovered uneventfully after 14 d in the intensive care 
unit (Clavien Ⅳa stage). In the other patient one sigmoid 
perforation that required surgery occurred (Clavien Ⅲa 
stage). Minor complications (Clavien Ⅱ) related to FNA 
were observed in five other patients. 

Accuracy and efficiency and quality assessment
Table 2 shows all of  the data including the number of  
patients with a positive and negative final diagnosis, the 
number of  TP, TN, FP, FN diagnoses, and the number 
of  inconclusive diagnoses. In 515 of  the 616 patients 
with true malignant lesions (83%) the EUS-FNA was 
able to demonstrate the presence of  malignant cells, in 
359 of  the 399 patients (89%) with true benign lesions, 
benign cells were observed. In 129 patients (12.6%), the 
specimen diagnosis was considered inconclusive. There 
were no false positive diagnoses in relation to a malignant 
cell diagnosis and 16 false negative diagnoses (7 of  them 
in the pancreatic mass group). The overall diagnostic 
accuracy for the 1019 lesions in which a final diagnosis 
was obtained was 0.95 with an average of  2.2 passes per 
lesion (range 1 to 5). In Table 3 all values for AC, ST, SP, 
PPV, NPV, +LR, -LR, IT are reported, as well as the rate 
of  patients who could receive treatment and the TDCD 
for each MRS group and for the whole group. TDCD 
and the number of  patients who could receive surgical 

Patients with of MRS 0 
A total of  86 patients were evaluated as MRS-0; these pa-
tients were submitted to EUS without FNA. All of  these 
patients who exhibited no clinical evidence of  malignancy 
as evaluated by MTE, were followed up for a period of  
at least 30 mo or until death. In 83 patients, the clinical 
evaluation of  the presumed benign lesion was confirmed 
by further clinical investigations during the follow up 
period. In three patients (3.48%), a malignancy was de-
tected at 6, 7 and 10 mo after the first clinical evaluation. 
In two patients, non-functioning neuroendocrine tumors 
of  the pancreatic head and tail, considered small benign 
pancreatic cysts by EUS, were subsequently detected after 
surgical resection; in one other patient, with a pancreatic 
lesion evaluated as pancreatitis by EUS, an adenocarci-
noma of  the pancreatic head was subsequently diagnosed 
based on the surgical specimen.

Patients with MRS of 1-3 
In 1019 patients the EUS-FNA was completed. Among 
616 patients with a proven final diagnosis of  cancer, 
EUS-FNA resulted in the detection of  511 (83%) pa-
tients with a TP diagnosis. In 431 patients the lesion was 
considered resectable and surgery was performed (Table 
1). Ninety-four patients with unresectable lesions were 
submitted to different specific chemotherapies and radia-
tion therapies as suggested by ongoing protocols. In the 
group of  MRS of  3 we identified the highest number of  
patients (34.6%) who could benefit from different surgi-
cal procedures and chemo-radiotherapy. 
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Table 1  Different anatomical localizations for the 1019 lesions in which endoscopic ultrasound-guided fine-needle aspiration was 
employed with the 431 surgical procedures adopted

Macroscopic (> 1 cm) (n = 932) Surgical procedures (n = 393)
512 pancreatic masses 201 pancreatic resections
135 mediastinal lymphadenopathy    44 pneumonectomy, 12 lobectomy, 14 wedge resection
107 enlarged abdominal lymph nodes    11 Debulking, 19 nephrectomy, 6 splenectomy 
   23 lung cancer adjacent to the esophagus    11 pneumonectomy, 2 wedge resection 
   21 perirectal masses    6 low anterior resection, 5 Miles’procedures 
   18 cancer of the extrahepatic bile duct    4 bile duct resections, 2 hepatic resections
   18 perigastric masses    7 gastrectomy, 2 wedge resections
   15 mediastinal masses    9 pneumonectomy
   12 perirectal node    7 transanal rectal resection
   13 pleural thickening and pleural effusion    7 pleurectomy, decortication 
   10 masses of the retroperitoneum/    3 retroperitoneal debulking
   10 peritoneal thickening and ascites    4 peritonectomy
   10 left lobe of the liver    3 liver resection
   9 left adrenal gland    5 adrenalectomy
   8 prostate nodules with rectal involvement    4 prostatectomy and rectal resection
   6 ovarian cyst    5 salpingo-oophorectomy
   3 thyroid    3 thyroidectomy
   1 spleen    1 splenectomy
   1 cyst of CBD    1 biliary duct resection 
Microscopic (< 1 cm submucosal) (n = 87) Surgical procedures (n = 23)
   49 gastric    12 gastrectomy, 1 sleeve gastrectomy
   14 esophageal    2 esophagectomy
   13 rectal    4 low rectal ant resection
   8 duodenal    2 DCP
   3 colorectal anastomoses    2 redo surgery for anastomotic recurrence 

CBD: Common bile duct; DCP: Duodenocephalopancreatectomy.
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treatment or chemo-radiotherapy were significantly dif-
ferent in MRS-3 patients. 

DISCUSSION
In our study, the AC of  the EUS-FNA was high (0.95) 
for the whole cohort of  patients irrespectively of  MTE, 
and ST (0.93), SP (1.0), PPV (1.0) and NPV (0.90) were 
all in line with results reported by other studies[13-15]. 

In patients with a high clinical suspicion of  malignant 
disease, as in the MRS-3 group, the AC was higher, reach-
ing 1 with a ST of  0.99, SP of  1, PPV 1 and NPV of  
0.95. In the same group of  patients with a MRS of  3, we 
did not find FP or FN diagnoses. The mean time to final 
cytological diagnosis as well as the rate of  inconclusive 
tests were lower than that found in the other groups. In-
terestingly, no FP diagnoses were observed in all groups 
of  patients. These findings represent the main advantages 
of  EUS-FNA for the entire population of  patients.

We documented 3 of  86 (3.48%) FN diagnoses in 
the group with a MRS of  0: These patients received EUS 
without FNA and two of  them presented with a cystic le-
sion of  the pancreas. It is widely accepted that the evalu-
ation of  cystic lesions of  the pancreas poses a diagnostic 
challenge for the radiologist, the endoscopist and the 
pathologist[16,17]. At the moment all patients with pancre-
atic cystic lesions with a diameter larger than 3 cm are 
considered to be potentially suspect for malignant or pre-
malignant lesions and are subjected to EUS-FNA with 
determination of  carbohydrate antigen (CA 19-9, and CA 
72-4), amylase, cyst fluid viscosity, and various stains in 
the fluid. 

Seven of  the 16 FN diagnoses were related to solid 
pancreatic lesions. This finding suggests the possibility 
that neoplastic cells can be difficult to obtain from pan-
creatic tumors when the perilesional pancreatic tissue has 
a consistent amount of  inflammatory cells[18]. 

Although our finding of  12.6% inconclusive diagno-
ses is in accordance with other studies[19-21], these data can 
be explained by some technical aspects of  the procedure 
itself  which can present some difficulties during the 
puncture of  the target lesion depending on several fac-
tors including the anatomical level of  the lesion, the na-

ture of  the lesion itself, the small size of  the lesion, and 
finally the absence of  an onsite cytotechnologist, who 
verify in real time the presence of  an adequate amount of  
tissue sampling. A consistent part of  our study was per-
formed for the evaluation of  patients with focal pancre-
atic lesions that are often smaller than 2 cm in diameter. 
The accuracy of  EUS-FNA in focal pancreatic lesions 
is usually less impressive than for mediastinal lesions[22] 
and the sensitivity and diagnostic accuracy of  EUS-FNA 
for solid pancreatic lesions is reported to be strongly 
related to tumor size[23]. The low rate of  inconclusive 
diagnoses by EUS-FNA in the group with a MRS of  3 
(8.1% vs 19.9% in MRS-2 and 12.5% for MRS-1) can be 
explained, at least in part, by more adequate lesional and 
perilesional tissue in the group with the highest MRS, and 
above all in the group with pancreatic lesions. In these 
patients the cytological material obtained by the FNA can 
allow a more consistent and adequate sample for correct 
cytological evaluation[24,25].

The choice of  the trans-esophageal procedure that we 
adopted for patients with mediastinal lymphadenopathy, 
in accord with other centers, most likely balanced the 
overall number of  inconclusive tests. In our experience, 
this approach seems easier than a the trans-bronchial 
approach, facilitating detection and tissue sampling of  
mediastinal masses[26,27] and it most likely enables better 
diagnostic accuracy. 

Although limitation of  our study was the lack of  an 
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Table 2  Cytological findings and final diagnoses of cancer  n  
(%)

Cytology Positive Negative Inconclusive 
(treated/untreated)

Patients 
(n )

Final diagnosis
   D+ 515 16 (FN) 85 (55/30) 616 (TP)
   D-   0 (FP) 359 44 (0/44)  403 (TN)

515 (50.5) 375 (36.8) 129 (55/74) (12.7) 1019

D+ patients with positive final cytological diagnosis, D- patients with 
negative final cytological diagnosis, true positive (TP), true negative (TN), 
false positive (FP) and false negative (FN). Inconclusive tests are splitted 
into 2 groups: those that were treated (with surgery, or with chemo-radio-
therapy) or those left untreated.

Table 3  Accuracy and efficiency and quality assessment  n  
(%)

MRS1 
(n  = 312)

MRS2 
(n  = 276)

MRS3 
(n  = 431)

Overall 
(n  = 1019)

AC: (TP+TN)/N 0.97 0.87 1 0.95
ST: TP/N (D+) 0.85 0.79 0.99 0.93
SP: TP/N (D-) 1 1 1 1
PPV: TP/N (T+) 1 1 1 1
NPV: TN/N (T-) 0.97 0.76 0.95 0.90
+LR (ST/1-SP) 0 0 0 0
-LR (SP/1-ST) 6.6 4.7 100 4.2
TP 36 (3.5)   109 (10.6) 370 (36) 616 (60.4)
TN 231 (22.6) 101 (9.9)    26 (2.5) 403 (39.5)
IT   39 (12.5)     55 (19.9)    35 (8.1) 129 (12.6)
TDCD mean 
days (range)

25.4 (8-32)c   16.2 (11-24)a   12.4 (10-21)a 16.3 (8-32)

Patients TP 
treated with 
surgery or CRT

 36 (3.5)c  109 (10.7)a 370 (36.3)a 515 (50.5)

Patients with 
inconclusive tests 
treated (surgery-
CRT) 

16 (9-7)   21 (12-9)  18 (13-5)     55 (34-21)

Calculation of accuracy (AC), sensitivity (ST), specificity (SP), and positive 
(PPV) and negative (NPV) predictive values for malignant risk score 
(MRS)-1, MRS-2 and MRS-3, likelihood ratios for positive and negative 
test (+LR, -LR) for different groups of patients. D+: Number of patients 
with positive final diagnosis; D-: Number of patients with negative final 
diagnosis; IT: Inconclusive test; TDCD: Time to definitive cytological 
diagnosis; CRT: Chemo-Radio-Therapy. aP < 0.05 vs MRS1;  cP < 0.05 vs 
MRS3 according to the Scheffé post-hoc test. 
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accurate and reproducible method for cancer risk evalua-
tion, our MTE was always homogeneously and uniformly 
carried out during the 12 years of  the study, which was 
strictly in accord with the NCCN guidelines. This simple 
clinical practice allowed us to stratify patients with MRSs. 
In the group of  MRS of  3 we found the highest number 
of  TP tests, indicating patients who could benefit from 
early surgical treatment and showed the lowest number 
of  TN tests. In the same high risk group with a MRS of  3, 
EUS-FNA reached the highest level of  AC, ST, SP, PPV, 
NPV, without FP or FN diagnoses. 

We conclude that a simple but standardized clinical 
evaluation by a multidisciplinary team can improve the 
diagnostic yield of  EUS-FNA optimizing the clinical 
workup for all patients with curable malignant lesions. 
Our study offers some important indications on how to 
optimize diagnostic procedures in patients with suspected 
malignant lesions and can be considered a first step meth-
odology for further evaluations of  diagnostic efficiency 
in the setting of  clinical and surgical oncology.
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Applications
The present study offers some important indications about how to optimize 
diagnostic procedures in patients with suspected malignant lesions, and this 
report can be considered a first step methodology for further evaluations of 
diagnostic efficiency in the clinical and surgical oncology settings.
Peer review
This retrospective analysis was conducted in a cohort of 1019 patients with 
suspected malignant lesions adjacent to the gastrointestinal tract who under-
went EUS-FNA during a period of 12 years. They found that EUS-FNA, when 
associated with a specific multidisciplinary team evaluation, enables a useful 
stratification of the patients on the basis of their specific cancer risk, allowing 
for better efficiency and a shorter time to diagnosis in those patients who can 
benefit from early surgery or chemo-radiotherapy treatment. 
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