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INTRODUCTION

Abstract

Introduction and objective: Diagnostic tests for solid pancreatic lesions frequently produce discordant re-
sults which lead to confusion and delays of therapeutic decisions. Concordance among abdominal computed
tomography with contrast, endoscopic ultrasound (EUS) pancreatobiliary and EUS guided fine needle aspira-
tion had not previously been evaluated in Colombia. Materials and methods: We evaluated a series of adult
patients with solid pancreatic masses suspected of malignancy treated at the San Ignacio University Hospital
in Bogota, Colombia. At least two of the following tests were performed: CT scans, EUS, and EUS guided
fine needle aspiration. Results were defined as compatible with neoplasia, not compatible with neoplasia or
inconclusive. Concordance of results was then evaluated. Results: Fifty-seven patients were included. A
high percentage EUS results compatible with neoplasia were discordant with CT scan results and with EUS
guided fine needle aspiration results (33.3% and 52.5%, respectively). Agreement between imaging and EUS
guided fine needle aspiration results was minimal (Kappa 0.02; 95% CI:-0.04 to 0.08). The probability of
detecting vascular compromises was significantly higher for EUS (42.1% vs. 23.8%, p: 0.06), but lymph node
compromises were detected more frequently by imaging (CT or MRI) (23.8% vs. 7.1%, p: 0.01). Conclusions:
The results of this study suggest poor agreement between these diagnostic methods implying a need for
improvements such as elastography and contrast media, new needle modalities for sampling, and/or the an
on-site cytopathologist.
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extend survival time of a significant proportion of patients
if tumors are diagnosed at an early stage. (3)

Pancreatic cancer is an aggressive neoplasm whose prognosis
is poor prognosis. Its incidence rate is 8-10 cases per 100,000
inhabitants per year, and it is the second most frequent gas-
trointestinal malignancy and the fourth leading cause of
cancer death among adults. Aggravating circumstance make
it one of the most difficult malignancies to treat especially
since it produces very few symptoms in initial stages and
diagnosis is usually late leaving little chance of cure. (1)
Despite many advances in the last decade, there are few
treatment options in advanced stages, and S-year survi-
val rates are less than 5%. (2) Nevertheless, surgery can

Detection of pancreatic cancers when they are small
undoubtedly offers better prognoses than those detected
when they are large, so early detection is a necessary strategy
for reducing high mortality rates. Imaging techniques such
as computed tomography (CT) scans, magnetic resonance
imaging (MRI) and endoscopic ultrasound (EUS) are the
best tools for diagnosing these lesions. Today, they are con-
sidered essential for proper study of solid lesions of the pan-
creas to define whether they are malignant or benign.

The high image resolution of EUS is particularly useful
for detecting small pancreatic lesions that other modalities
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can miss, especially solid lesions that measure less than 2
cm. Consequently, EUS is currently considered a corners-
tone that should be performed in practically every patient
with obstructive jaundice of probable neoplastic etiology
for whom (CT) and/or MRI do not identify a pancreatic
lesion that explains the etiology. Furthermore, EUS guided
fine needle aspiration puncture (EUS-FNA) can provide
samples of these difficult to identify lesions allowing histo-
logical diagnosis. (4)

Nevertheless, evaluation of the operational characteris-
tics of tests available for diagnosis of pancreatic masses is a
challenge because there is no definitive reference standard.
Normally, researchers have a standard reference outcome
that takes into account tissue samples from complete
removals of tumors, clinical evolution of patients who have
undergone surgery, and patients whose tumors progressed
until they caused mortality.

Currently, there are several diagnostic methods for cha-
racterizing solid neoplastic lesions of the pancreas, but
none can be considered the unique reference standard. The
initial test of choice is usually an abdominal CT scan or
MRI. Both are reported to have a sensitivity and specificity
for pancreatic cancer between 95% and 96%. (5-8)

Multiplanar CT reconstruction is important for tumor
staging since it provides selective views of important arte-
rial and venous structures which allows accurate visualiza-
tion of the relationship of the primary tumor to the supe-
rior mesenteric artery (AMS), superior mesenteric vein
(VMS), and celiac trunk thus aiding assessment of vascular
invasion and resectability.

A CT scan can distinguish compression, invasion,
narrowing, or occlusion of the portal vein and VMS at
the confluence and allow a surgeon to determine whether
venous reconstruction is technically feasible. Still, the pre-
cision of CT scans for evaluation of vascular invasion is not
strong, and recent studies show its sensitivity to be only
60% even though its specificity is 94%. (9) CT scans also
play important roles for indicating whether or not a tumor
isresectable. If a tumor surrounds more than 180 degrees of
a vessel, and the VMS or portal vein is occluded, there are
no surgical options for reconstruction. Recent studies have
shown that CT scans’ sensitivity for unresectable disease is
between 52% and 91% while their specificity ranges from
92% to 100%.

MRI has been shown to be just as sensitive and specific
for diagnosis and staging of pancreatic cancer as CT scans.
Their sensitivity is 88%, and their specificity is 89%. MRI is
not widely used as the primary imaging modality in most
centers because of cost and availability limits and the fact
that it offers no diagnostic advantages over CT scans.

Imaging results frequently indicate performance of bilio-
pancreatic EUS to improve characterization of the images

and to sample the lesion. EUS is performed under sedation
and involves endoscopic examination of the upper gas-
trointestinal tract using a radial or linear echoendoscope.

The echoendoscope transducer is placed in the duode-
num or stomach in direct proximity to the pancreas. It pro-
duces detailed high-resolution images of surrounding ves-
sels, lymph nodes, and the left lobe of the liver. In addition,
it facilitates performance of fine needle aspiration (FNA)
to obtain a sample for cytopathological diagnosis.

As mentioned, EUS is particularly ideal for lesions mea-
suring less than two cm and for obtaining histological con-
firmation when there is clinical suspicion of pancreatic can-
cer which other modalities have failed to identify (Figures
1A and 1B). EUS is considered the most sensitive imaging
technique for characterization of pancreatic tumors. The
literature reports that it detects 89% to 100% of adenocar-
cinomas of the pancreas. (5-7)

Despite the great sensitivity of EUS, it is difficult to diffe-
rentiate adenocarcinoma of the pancreas from other types of
solid lesions using only endosonographic characteristics. (7,
10) Use of elastography and contrasts has allowed characte-
rization of patterns that improve the visual sensitivity of the
images. They also help with orientation for taking a biopsy to
obtain tissue for histological confirmation of lesions which is
essential for deciding on therapeutic measures.

EUS-FNA is a safe and useful technique for obtaining
material for cytological study. In some cases, it can be used
to take tissue extraction biopsies which allow histopatho-
logical study. (10, 11) EUS-FNA has become the stan-
dard method for obtaining tissue samples from pancreatic
lesions and fortunately has low risk of complications and
tumor seeding. (12)

Metaanalysis data suggest that the sensitivity of EUS-
FNA for diagnosing pancreatic cancer is 85% to 92%
while its specificity is 96% to 98%. However, obtaining
representative and sufficient samples for diagnosis poses
multiple challenges for EUS-FNA. The use of an adequate
technique, the experience of the operator, the number of
samples, and the presence of an on-site cytopathologist
(almost never available in medical centers) are required. In
addition, interpretation of histopathological findings can
be difficult even for trained pathologists.

As we can see, multiple limitations condition perfor-
mance of EUS and EUS-FNA. In some medical centers,
specificity only reaches 88.6%. This is especially true when
in-situ cytopathological study is not available. (13)

Radiological methods are also not infallible, and their
performance is very poor performance when the lesion
is smaller than two cm. This occurs because small lesions
may not be apparent, and this has an impact on concor-
dance figures between radiological examinations, EUS,
and EUS-FNA.
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Figure 1. EUS images for diagnosis of solid lesions suggestive of pancreatic malignancies. A. Neoplastic, hypoechoic lesion on the head of the
pancreas. B. Irregular hypoechoic image suspected of neoplasm. FNA sample tested negative for malignancy. Not every solid mass of the pancreas is a

malignancy. FNA sample showing adenocarcinoma of the pancreas.

In summary, evaluation of pancreatic masses is especially
difficult and constitutes a diagnostic challenge especially
considering that not every solid lesion of the pancreas is
an adenocarcinoma. It is also necessary to understand that
differential diagnosis includes neoplasms of clinical rele-
vance that suppose a different approach to treatment.

These conditions include carcinoid tumors, lymphomas,
and metastases. This adds to the importance of ruling out
benign neoplasm-like lesions such as inflammatory lesions
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due to chronic pancreatitis, pancreatic pseudotumors, and
autoimmune pancreatitis with focal compromise. Diagnosis
of one of these lesions totally changes the therapeutic
approach since they are managed without surgery. Correct
diagnosis can avoid morbidity and unnecessary surgery.

In clinical practice, we very often observe that several
diagnostic tests are necessary before a conclusion can be
made. This reflects the difficulty of establishing a definitive
diagnosis of a solid pancreatic lesion. Multiple diagnostic
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tests in these patients frequently leads to different and even
discordant results. This can generate confusion about the-
rapeutic behaviors and distort the patient’s perception of
the disease. In addition, it can contribute to worsening the
prognosis through therapeutic delay further deepened by
the difficulties of our health care system.

Thus, the objective of this study was to evaluate concor-
dance among abdominal CT scans, MRI, EUS, and EUS-FNA
to determine whether their results are clinically equivalent for
diagnosis of solid pancreatic lesions suggestive of adenocarci-
noma. The study was conducted in a group of patients mana-
ged at the Hospital Universitario San Ignacio (HUSI).

MATERIALS AND METHODS

This study of diagnostic tests was based on identification of
patients with solid pancreatic lesions who were treated at
HUSI between January 2014 and September 2017. Older
individuals with solid lesions suggestive of malignancy
were included when results of at least two of the following
tests were available: a CT scan, MR], biliopancreatic EUS
and EUS-FNA.

Patients with low-quality images that were not suita-
ble for institutional reading were excluded. The study
had the approval of the institution’s Ethics and Research
Committee. Data included patients’ demographic charac-
teristics, medical histories, indications for use of a diag-
nostic method and were obtained from the the MEDICAP
database and the electronic medical record of the HUSI
Gastroenterology Unit.

To guide performance of a CT scan, MRI or EUS, infor-
mation about characteristics, location and size of the lesion
was obtained together with information about presence
of lymph nodes and vascular or metastatic compromises,
choledochal or pancreatic duct dilation, peripancreatic fat
infiltration, and conclusions of the interpretation.

CT scans and MRI were performed by members of the
radiology service, while EUS was performed by a gastroen-
terologist with formal training in this technique. An expert
cytopathologist evaluated EUS-FNA samples. Honeycomb
patterns, irregularities of the nuclear membrane, prominent
nucleolus in the absence of inflammation and clearance of
perinuclear chromatin were recorded.

Continuous variables were expressed as means. Standard
deviation was used as the measure of dispersion for
variables with normal distributions while medians and
interquartile ranges (IQR) were used for other variables.
Categorical variables were expressed as percentages.

The consistency approximation approach was used to
establish agreement between and among conclusions
based on images, EUS and analysis of EUS-FNA samples.

The approach assumes that none of the tests are the refe-
rence standard. (14) This approach allows evaluation of
whether results from different tests are equivalent to each
other but does not assume that the results of one or another
are correct and therefore does not allow determination of
which test is best.

The conclusions of each test were categorized as compatible
with malignancy, not compatible with malignancy, or incon-
clusive. Concordance of findings of lymph nodes and vascu-
lar compromises was analyzed for CT scans, MRI and EUS.
Whether or not any compromise was present was recorded.

An unweighted kappa statistic was used for evalua-
tion, and an alpha (a) significance level of 0.05 was set.
Calculations were done with Stata. (15)

RESULTS

We identified 137 patients with pancreatic masses suspec-
ted of malignancy. Of these, 57 met the inclusion criteria.
Demographic characteristics of the population are presen-
ted in Table 1. The median age was 64 years (IQR = 42 to
83) while the most frequent clinical indication for studies
were jaundice (37%) and abdominal pain (35%). The most
common comorbidity was chronic pancreatitis (64%). All
patients included in the study had undergone biliopan-
creatic EUS, forty-two (74%) had diagnostic radiological
images available, and forty (70%) had pathology reports
with samples suitable for reading. It should be noted that
25 patients (44%) had all three diagnostic tests available
simultaneously (Figure 2).

Table 1. Demographic characteristics of study patients

Variable n=57
Age in years, median (IQR) 64 (42-83)
Sex, n (%) n %
Male 26 45.6
Marital status
Common law 2 35
Married 27 47.3
Single 13 228
Other 15 26.3
Pathological history
Chronic pancreatitis 35 61.4
Diabetes mellitus 12 21
None 8 14
Smoking*
Yes 10 17.5

IQR: interquartile range; *smoking defined as active tobacco use at
diagnosis.
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Figure 2. Availability of diagnostic tests for patients included. CT:
computerized axial tomography; MRI: magnetic resonance imaging;
EUS- FNA: endoscopic ultrasound guided fine needle aspiration, EUS:
endoscopic ultrasound

According to EUS findings, most lesions (59%) were lar-
ger than 3 cm in size and were mostly located in the head of
the pancreas (93%). A significant percentage of the patients
had common bile duct and pancreatic duct compromises
according to both EUS and radiological imaging (38% and
45%, respectively).

EUS identified masses in 10 cases that were not detected
by radiological images. Most of these lesions were located
in the head of the pancreas. The probability of finding a vas-
cular compromise was significantly higher for EUS (42.1%
vs. 23.8%, p = 0.06), but imaging (CT/MRI) detected a
higher proportion of patients with compromised lymph
nodes (23.8% vs. 7%, p = 0.01). The characteristics of the
lesions found by CT scans and biliopancreatic EUS are pre-
sented below (Table 2).

Of the 40 samples suitable for reading, only 47.5% (n=19)
were compatible with a neoplastic lesion. The characteristic
most frequently found in EUS-FNA readings was chromatin
clearance (57.5%). The histological findings of the samples
taken by EUS-FNA are described below (Table 3).

According to EUS results, all patients (n = $7) were com-
patible with neoplasms of the pancreas, unlike imaging and
FNA results in which only 66.7% and 47.5% were compati-
ble, respectively. The conclusions of the different diagnos-
tic tests are presented below. They are categorized as com-
patible with neoplasm of the pancreas, not compatible with
neoplasm or inconclusive (Table 4).

The kappa coefficient of agreement between EUS and
imaging for classification of lesions according to the three
categories described could not be evaluated since all pan-
creatic lesions were interpreted as compatible with neopla-
sia by EUS. Of the 42 patients for whom both CT and MRI
images were available, 28 were be compatible with malig-
nancy, three were not compatible with malignancy, and 11
had inconclusive results.
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Table 2. Characteristics of lesions found by imaging and EUS

Variables EUS Imaging
n=57 (CT/MRI)
n=42
Location of the lesion
Head 53 (93 %) 30 (71 %)
Body 4.(7 %) 2 (4.7 %)
Tail 0 0
Absence of lesion 0 10 (23.8 %)
Lesion size
0-2cm 10(17.5%)  6(14 %)
2-3cm 15(26.3%) 4(7.32%)
>3 cm 32(56.2%) 22 (53.6 %)
Absence of lesion 0 10 (24.3 %)
Ductal compromise
Bile duct dilation 13 (22 %) 11(26 %)
Pancreatic duct dilation 5(8.7 %) 5(11 %)
Pancreatic and common bile duct dilation 22 (38 %) 19 (45 %)
Without dilation 17(29.8%) 7 (16 %)
Vascular compromise
Yes 24 (421 %) 10 (23.8 %)
No 33(57.8%) 32(76.2 %)
Lymph node compromise
Yes 4(70%)  10(23.8 %)
No 53(92.9%) 32(76.2 %)
Fat infiltration
Yes 0(0 %) 4(9.3 %)
No 57 (100 %)  38(90.4 %)

CT: computerized axial tomography; MRI: magnetic resonance imaging

Table 3. Histological findings from samples taken by EUS-FNA.

Variables n=40

Irregular honeycomb pattern

Yes 3 (7.5 %)

No 37 (92.5 %)
Increased core size

Yes 19 (47.5 %)

No 21(52.5 %)
Irregularity and strengthening of the nuclear membrane

Yes 17 (42.5 %)

No 23 (57.5 %)
Core highlighted in the absence of inflammation

Yes 4(10 %)

No 36 (90 %)
Chromatin clearance

Yes 23 (57.5 %)

No 17 (42.5 %)

FNA: fine needle aspiration; EUS: endoscopic ultrasound
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Similarly, 40 patients simultaneously had EUS and
EUS-FNA. The tests were interpreted in EUS as pancrea-
tic lesions compatible with neoplasia. Of these, nineteen
(47.5%) had FNA sample test findings compatible with
neoplasia, while 15 were not compatible with malignancy,
and 6 were inconclusive (Table 4).

Table 4. Classification of lesions according to imaging. EUS and FNA
results

Variables EUS CT/MRI FNA
(n=57) (n=42) (n=40)
Compatible with pancreatic 57 (100 %) 28 (66.7 %) 19 (47.5 %)
neoplasia
Not compatible with 0 3(71%) 15(37.5%)
pancreatic neoplasia
No diagnosis 0 11(262%) 6(15.0%)

FNA: fine needle aspiration puncture; EUS: endoscopic ultrasound;
MRI: magnetic resonance imaging

Table S shows the evaluation of concordance between
radiological image results and EUS-FNA biopsy results for
25 patients for whom the results of the two diagnostic tests
were available. The kappa coefficient was 0.02 (95% con-
fidence interval [CI]: —0.04 to 0.08). Fourteen cases had
discordant results.

Concordance between images and EUS was moderate for
vascular compromises (kappa = 0.4240; 95% CI: 0.3570-
0.4920) while it was low for lymph node compromises
(kappa =0.2199). ; 95% CI: 0.1599-0.2799).

DISCUSSION

The results of this study suggest poor agreement between
the different methods used to diagnose lesions of the pan-

creas suggestive of malignancy. Despite the fact that all the
patients included in our study presented lesions suggestive
of neoplasia when observed by EUS, FNA only documen-
ted neoplasms in 47.5% while imaging only documented
neoplasms in 66.7%. Similarly, agreement between FNA
sample findings and diagnostic images was minimal.

It is important to highlight that the majority of our
patients had lesions that measured more than two cm at
the moment of diagnosis and that these lesions already
had a metastatic involvement over 3 cm plus dilation of the
pancreatic duct and common bile duct. Other authors have
reported similar findings which suggests that the majority
of cases are detected in advanced stages. (14)

This is the first study that has evaluated concordance
between and among the three most currently accepted
methods for evaluation of solid pancreatic lesions in
Colombian institutions. For this study, we classified the
biliopancreatic endosonography images as solid lesions
and suggestive of pancreatic adenocarcinoma, according to
the criteria established for EUS by Gongalves etal. (15) We
classified CT and MR images as lesions and suggestive of
pancreatic adenocarcinoma according to the criteria esta-
blished by Low et al. (16)

Contrary to expectations, location findings for a high
percentage of cases were not concordant (kappa = 0.03).
This may be secondary to the presence of lesions smaller
than one cm which are not clearly detectable by CT or MRI
as demonstrated by the studies carried out by Sakamoto et
al. (3) We highlight that solid lesions were not identified by
images in 10 patients did but were located and characteri-
zed with EUS in these patients. This shows the high yield of
this test for detecting lesions smaller than two cm.

A recent metaanalysis has found that CT scans are less
sensitive than EUS for lymph node staging (24% vs. 58%)
and vascular invasions (58% vs. 86%). However, their spe-

Table S. Agreement between imaging and FNA biopsy results for diagnosis of pancreatic masses

Images* Total
Compatible Not compatible Inconclusive

FNA Biopsy Compatible Count 9 6 4 19

% of total 36 24 16 76

Not compatible Count 2 0 3

% of total 8 0 12

Inconclusive Count 1 0 3

% of total 8 4 0 12

Total Count 12 9 4 25
% of total 48 36 16 100

FNA: fine needle aspiration; *Images understood as abdominal CT scans or MRI
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cificities for lymph node staging (88% vs. 85%) and vascu-
lar invasion (95% vs. 93%) were comparable in studies in
which both imaging techniques were used.

Our study’s results demonstrate that CT scans and MRI
can identify infiltration of peripancreatic fat and nodular
compromises in the majority of cases. This suggests that
even though concordance between imaging (CT/MRI)
and EUS is low, they offer complementary information
which may justify performing both.

Thus, our findings suggest that a high percentage of
patients whose EUS findings are compatible with neo-
plasia do not present histological results compatible with
this diagnosis. This may be due to factors such as sample
quantity and quality, absence of a pathologist in the room
to verify adequate cell content in the analysis, and the long
slope of the learning curve for interpretation of cytology as
warned by Holt et al. (14)

EUS-ENA is successful, and EUS is the preferred imaging
technique for guiding sample collection. However, a large
number of factors influence the diagnostic yields of pancrea-
tic lesion cytology. They include needle size, tissue blocks
obtained against lamellae, and the use of Rapid On-Site
Evaluation (ROSE) for preliminary analysis of a sample.
Also, the sample must be guaranteed to be representative.

All of these factors remain unstandardized and basically
depend on local preferences and feasibility. It seems clear
that lack of homogeneity is likely to be part of the explana-
tion of the great variability of the diagnostic yield of FNA
of the pancreas reported in the literature. Diagnostic yield
tends to be less than 80%.

It also seems clear that the use of large needles (19 G)
that produce larger tissue samples significantly increases the
diagnostic performance of FNA. The same is true for rapid
on-site evaluation of material by expert cytopathologists.
However, the use of this test continues to be frustrating in
daily clinical practice in many centers around the world. (17)

Despite the fact that our results were below expecta-
tions, they are not surprising. They demonstrate the rea-
lity of many medical centers at the beginning of the path
to excellence in the study of biliopancreatic diseases. We
used 19, 22 and 25 G needles for fine needle aspiration in
our patients. We used a suction technique with release of
negative pressure before removing the needle from the tar-
get, and we also slowly removed the stylet (pull) as recom-
mended by the guidelines of the European Society for
Gynecological Endoscopy (ESGE) for the study of solid
masses of the pancreas. (18)

We highlight the importance of the long learning curve
for EUS and use of the new needles available for ultrasound
guided sampling of the pancreas. We also highlight the need
for interdisciplinary study of solid lesions of the pancreas
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that allows broad communication among gastroenterology,
pathology, radiology, and surgery groups.

Of all these issues, perhaps the ones that have had the
greatest impact are development of different needles and
development of complementary methods for ultrasound
images. Development of reverse bevel design needles
(ProCore, Cook Medical, Bloomington, Indiana) hasled to
better histological evaluation (81.1% vs. 69.4%, p = 0.048)
with fewer passes required for diagnosis than required with
standard FNA needles.

In addition, Franseen tip (Acquire, Boston Scientific Corp,
Natick, Massachusetts, USA) and hairpin tip (SharkCore,
Medtronic, Minneapolis, Minnesota, USA) needles can
provide larger samples than those obtained with a standard
needle. Indeed, the performance of both is comparable to
the performance observed from tissue histology.

On the other hand, conventional EUS diagnosis of pan-
creatic lesions is limited by the fact that most solid lesions
manifest as hypoechoic masses which makes it difficult
to differentiate between benign and malignant masses.
Vascularization assessment can improve characterization
of digestive lesions. It can be accomplished by using the
recently developed contrast-enhanced harmonic endosco-
pic ultrasound (CH-EUS).

CH-EUS is likely to play a greater role in the differential
diagnosis of biliopancreatic lesions, and CH-EUS could
become a useful alternative tool for evaluation of patholo-
gies that involve tumor angiogenesis. (19)

Meanwhile, the overall accuracy of FNA for diagnosis of
pancreatic adenocarcinoma is approximately 85%. The use
of contrast agents during EUS to highlight vascularization
and necrotic parts of pancreatic masses can improve the
orientation of the biopsy. (20)

Our findings imply pathology results should not be
assumed to be the diagnostic reference method for adeno-
carcinoma of the pancreas since there may be a significant
percentage of false negatives as demonstrated in the world
literature. In other words, pathology results can generate
false conclusions and contribute to late diagnosis in a sig-
nificant percentage of cases which allows progression of
disease and to the point that patients may not be operable.

Thus, the reference method for the evaluation of diag-
nostic tests of pancreatic masses should consider not only
a pathology report but should also involve epidemiology,
clinical data, evolution and progression of patients, and the
sum complementary diagnostic methods.

The high probability of losing complementary informa-
tion when tomography is used alone without ultrasound
and biopsy is worth emphasizing. We consider that it is not
possible to elaborate a therapeutic strategy based solely on
the results of a CT scan or MRL
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Our study’s limitations include the fact that not all
patients had all three diagnostic tests available. This reflects
what happens in the real life management and diagnosis of
these patients. Limitations of the health care system and
access to diagnostic methods do not allow adequate follow-
up. We decided to include comparisons of the results of
each pair of diagnostic tests considering that a greater
amount of information improves precision of estimation of
agreement between and among them.

Despite limitations, our data suggests that imaging results
from CT scans and MRI cannot be interpreted as clinically
equivalent to EUS, and EUS-FNA. Except for exceptio-
nal cases, treatment should not be based on the results of
only one of these tests. Combined testing is necessary to
make more reliable assessments of patients with this type
of lesion. In addition, other studies are needed to compare
diagnostic tests with a reference standard that includes cli-
nical monitoring over time of patients.

Thus, our results suggest that there is a space for new tools
such as elastography and contrast media to improve the diag-
nostic sensitivity of EUS. In addition, the various modalities
of aspiration and puncturing to obtain tissues should be
incorporate into practice to improve biopsy performance.
Together with the need to have an on-site cytopathologist
for immediate analysis of samples obtained, these measures
can improve our diagnostic yields significantly.

The availability of this resource is profitable since accu-
racy of 87% is achieved with only 2.1 passes, compared to
four passes required when real-time evaluation of samples
is not available.

CONCLUSIONS

The results of this study show poor agreement between
and among the diagnostic methods used for solid pancrea-
tic lesions. Similarly, the data indicate a need to improve
diagnosis of these lesions. The data continues to be diffi-
cult to interpret and generates therapeutic uncertainty.
Nevertheless, the decision to perform surgery should not
be delayed if there is a high clinical suspicion of pancreatic
cancer, even though the definition of high clinical suspicion
of pancreatic cancer is still unclear.
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