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Solid pancreatic lesions (SPL) generally have survival rates of less than 5% at five years, 
despite advances in diagnostic methods(1).

With the advent of endoscopic ultrasonography (EUS) associated with fine-needle 
aspiration biopsy (FNA), the diagnosis of pancreatic lesions has improved remarka-
bly, with reported sensitivity and specificity between 85% and 100%, respectively. 
However, it is a demanding technique with bleeding, infection, and acute pancreatitis 
complications. Furthermore, it is relatively common for false negatives to be reported 
(20%–40%) in patients with SPL, especially those with chronic pancreatitis, becoming 
a diagnostic challenge(2,3).

Given the limitations of EUS with FNA, new technologies have been developed that 
help improve its diagnostic performance, such as contrast media, confocal endomicros-
copy, and elastography.

Elastography is a technique that assesses the hardness of tissues through their elasti-
city, like virtual palpation(4). The first to evaluate pancreatic elastography in the pancreas 
was Giovannini in 2006 in a study with 49 patients. He employed a scale of 1 to 5 to 
define different patterns from normal tissue (1) to adenocarcinoma (5), with a 100% 
sensitivity but a 67% specificity. He described it as a new application of EUS to differen-
tiate benign tissue from malignant lesions(5). Iglesias et al conducted a study with 130 
patients, reporting a scale of 1 to 4 to differentiate a normal pancreas from a pancreas 
tumor(2), as Giovannini reported.

Elastography features two evaluation patterns: qualitative and quantitative. Qualitative 
elastography assesses the hardness of tissues by interpreting a color map: green repre-
sents medium stiffness, red is the softest, and blue is the most rigid(6). It shows high 
sensitivity in assessing solid lesions of the pancreas (95%–98%) but a low sensitivity 
(42%–76%), which makes it a valuable tool for diagnosis(7). Quantitative elastography 
measures the hardness of the target tissue by comparing it with a reference area around 
the lesion to calculate the strain ratio (SR) and the histogram; thus, the benign or malig-
nant nature of lesions is determined(6).

The histogram assesses the hardness of the tissue on a selected area that contains at 
least 50% of the lesion, without a reference tissue; the software converts the selected 
image into a color scale that determines the hardness of the tissue (0 [hard] to 255 
[soft])(7). Various cut-off points have been reported in the histogram for the differential 
diagnosis of pancreatic lesions, including values ​​greater than 80 as benign and less than 
80 as malignant(7). Iglesias et al described a cut-off point of less than 50 for malignancy, 
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with accuracy greater than 98%(8). Popescu et al informed a 
sensitivity for the histogram of 93.4%–91.4%, with a varia-
ble specificity of 66%–87.9% and a cut-off point of 175(6-9).

The SR measures the target against a reference area using 
tissue around the pancreas(6). The studies reported diffe-
rent cut-off points in the SR to classify pancreatic lesions. 
In 2011, Itokawa et al conducted a study with 109 patients. 
They reported an SR of 23.6 for non-malignant pancreatic 
masses and 39.08 for pancreatic cancer, with 85% sensiti-
vity and 91% specificity(10). In 2017, Kim et al found an SR 
of 3.78 for normal pancreas, 8.2 for chronic pancreatitis, 
and 21.8 for pancreatic cancer, with 95% sensitivity and 
96% specificity to diagnose malignancy(11). Iglesias et al 
described a cut-off point for SR greater than 10 to deter-
mine pancreatic lesions as malignant with a diagnostic 
accuracy of 98%(8). Dawwas et al stated a 100% sensitivity 
with a poor specificity of 16%(9). Several meta-analyses 
have been carried out to determine the usefulness of elas-
tography in diagnosing pancreatic lesions, reporting a high 
sensitivity between 95% and 99%, with a variable specifi-
city of 67%–76%(9). 

This variability in the cut-off point has been related to a 
lack of standardization in locating the reference point(6-9). 
Other limitations reported in performing elastography are 
artifacts, reverberation, dependence on the operator, intero-
bserver variability, and nonuniform commercial systems(12).

A prospective cross-sectional study with 71 patients 
carried out by doctors Martín Gómez Zuleta, Oscar Ruiz, 
and Diego Cano—published in this issue—took 22 points 
as the cut-off point for SR in malignant pancreatic lesions, 

finding a sensitivity of 94% and specificity of 89.3% in 
detecting solid malignant lesions of the pancreas. They con-
cluded that the current utility of quantitative elastography 
in SPL is improving the accuracy of the FNA by selecting 
more objectively the most suspicious area for puncture.

Elastography in SPL diagnosis is very useful in providing 
guidance on the nature of lesions and performing an FNA 
directed to the most suspicious area for diagnosis, with high 
sensitivity rates reported. Several limitations of elastography 
were found, such as dependence on the operator, a nons-
tandard technique, interobserver variability, various cut-off 
points reported in the literature for both the histogram and 
the SR, and the different specificity rates available.

The limitations of the study carried out by Gómez et 
al are those listed in the general literature, as mentioned 
above, mainly determined by a nonstandard technique and 
a nonuniform cut-off point of the SR. Other limitations 
found were the procedures performed only by an endosco-
pist and in a single hospital, and it is not specified whether 
the samples were assessed by a pathologist expert in pan-
creatic pathology and in reading this type of sample. To 
highlight, a study with data from our population, with an 
adequate number of patients, uses a quantitative method 
such as SR, providing a lesion assessment less dependent 
on the operator. 

Having better tools to diagnose pancreatic lesions will 
allow a timely diagnosis, avoid punctures that are not exempt 
from complications (which will also be reflected in the medi-
cal cost), and reduce the patient’s anguish for not having a 
diagnosis of their disease to start treatment in time.

REFERENCES

1.	 Okasha HH, Mahdy RE, Elkholy S, Hassan MS, El-Mazny 
AN, Hadad KEE, Saeed M, El-Nady M, Elbalky OS, Ashraf 
A, El-Magd AA, Awad A. Endoscopic ultrasound (EUS) 
elastography and strain ratio, could it help in differentia-
ting malignant from benign pancreatic lesions? Medicine 
(Baltimore). 2018;97(36):e11689.  
https://doi.org/10.1097/MD.0000000000011689

2.	 Iglesias-Garcia J, Lindkvist B, Lariño-Noia J, Domínguez-
Muñoz JE. Endoscopic ultrasound elastography. Endosc 
Ultrasound. 2012;1(1):8-16.  
https://doi.org/10.7178/eus.01.003

3.	 Mei M, Ni J, Liu D, Jin P, Sun L. EUS elastography for 
diagnosis of solid pancreatic masses: a meta-analysis. 
Gastrointest Endosc. 2013;77(4):578-89.  
https://doi.org/10.1016/j.gie.2012.09.035

4.	 Seicean A, Mosteanu O, Seicean R. Maximizing the endo-
sonography: The role of contrast harmonics, elastography 
and confocal endomicroscopy. World J Gastroenterol. 

2017;23(1):25-41.  
https://doi.org/10.3748/wjg.v23.i1.25

5.	 Giovannini M, Hookey LC, Bories E, Pesenti C, Monges 
G, Delpero JR. Endoscopic ultrasound elastography: the 
first step towards virtual biopsy? Preliminary results in 49 
patients. Endoscopy. 2006;38(4):344-8.  
https://doi.org/10.1055/s-2006-925158

6.	 Chantarojanasiri T, Kongkam P. Endoscopic ultra-
sound elastography for solid pancreatic lesions. World J 
Gastrointest Endosc. 2017;9(10):506-513.  
https://doi.org/10.4253/wjge.v9.i10.506

7.	 Costache MI, Cazacu IM, Dietrich CF, Petrone MC, 
Arcidiacono PG, Giovannini M, Bories E, Garcia JI, Siyu S, 
Santo E, Popescu CF, Constantin A, Bhutani MS, Saftoiu 
A. Clinical impact of strain histogram EUS elastography 
and contrast-enhanced EUS for the differential diagnosis of 
focal pancreatic masses: A prospective multicentric study. 



433Usefulness of quantitative elastography in the diagnosis of solid lesions of the páncreas

A. EUS elastography combined with the strain ratio of 
tissue elasticity for diagnosis of solid pancreatic masses. J 
Gastroenterol. 2011;46(6):843-53.  
https://doi.org/10.1007/s00535-011-0399-5

11.	 Kim SY, Cho JH, Kim YJ, Kim EJ, Park JY, Jeon TJ, Kim 
YS. Diagnostic efficacy of quantitative endoscopic ultra-
sound elastography for differentiating pancreatic disease. J 
Gastroenterol Hepatol. 2017;32(5):1115-1122.  
https://doi.org/10.1111/jgh.13649

12.	 Sigrist RMS, Liau J, Kaffas AE, Chammas MC, Willmann 
JK. Ultrasound Elastography: Review of Techniques and 
Clinical Applications. Theranostics. 2017;7(5):1303-1329. 
https://doi.org/10.7150/thno.18650

Endosc Ultrasound. 2020;9(2):116-121.  
https://doi.org/10.4103/eus.eus_69_19

8.	 Iglesias-Garcia J, Lariño-Noia J, Domínguez-Muñoz JE. 
New diagnostic techniques for the differential diagnosis 
of pancreatic mass: Elastography helps me 100. Endosc 
Ultrasound. 2017;6(Suppl 3):S115-S118.  
https://doi.org/10.4103/eus.eus_76_17

9.	 Popescu A, Săftoiu A. Can elastography replace fine nee-
dle aspiration? Endosc Ultrasound. 2014;3(2):109-17. 
https://doi.org/10.4103/2303-9027.123009

10.	 Itokawa F, Itoi T, Sofuni A, Kurihara T, Tsuchiya T, Ishii 
K, Tsuji S, Ikeuchi N, Umeda J, Tanaka R, Yokoyama N, 
Moriyasu F, Kasuya K, Nagao T, Kamisawa T, Tsuchida 


