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Authors’ reply We would like to respond to a con-
cern raised by Ozkan et al.1 about a supposedly in-
correct measurement of the strain ratio between 
the reference tissue and malignant lesion. Accord-
ing to Ozkan et al.,1 in order to perform a correct 
measurement of the strain ratio (using Aplio XG, 
Toshiba Medical Systems, Japan), the endpoint 
of the cinememory of the elastographic system 
should be selected.

Quasi-static elastography is a method which 
evaluates tissue stiffness (elasticity) by measuring 
the degree of tissue deformation in response to 
mechanical compression. The measurement prin-
ciple used in this ultrasound system is based on 
the use of tissue Doppler imaging and offline anal-
ysis of tissue strain imaging. In this study, man-
ual external compression, using an ultrasound 
probe, is necessary to measure the strain ratio.

For a reliable and reproducible measurement of 
tissue stiffness, it is necessary to perform an as-
sessment in the range of the linear deformation 
of the examined tissues. Too strong pressure can 
cause artifacts by exceeding the yield strength of 
the examined tissue. Evidence for the linear de-
formation of both tissues (reference vs. malig-
nant) is the flat pattern of the graph, indicating 
the difference of stiffness between the control 
and target lesions on the cinememory.

In Figure 1B in our clinical image,2 the graph 
has a flat pattern; therefore, the strain ratio value 
of the target does not seem to be markedly differ-
ent from the value measured at the endpoint of 
the cinememory.1 The value of the strain ratio at 
the endpoint of the cinememory in our report is 

To the Editor We read an article by Adamczews-
ki et al.1 with great interest. Quasi-static elastog-
raphy has been shown to be useful in differenti-
ating between benign and malignant lesions of 
the thyroid, breast, and prostate lesions.2-4 How-
ever, the accuracy of this technique is hampered 
by the intra- and interobserver variability.2 There-
fore, quantitive analysis such as the strain ratio 
has attracted considerable scientific interest and 
several studies have attempted to determine the 
cut-off value of the strain ratio for identifying 
malignant thyroid lesions.5,6 Thus, the accurate 
measurement of the strain ratio in quasi-static 
elastography is mandatory. 

In the paper by Adamczewski et al.,1 the strain 
ratio measurement presented in Figure 1B1 is in-
correct. We have recently shown the effect of an 
incorrect placement of the line representing the 
strain ratio using the same ultrasound machine 
(Aplio XG, Toshiba Medical Systems, Japan) in a 
patient with fibroadenoma.7 For a correct mea-
surement, the line representing the strain ratio 
value must be present at the endpoint of the cin-
ememory of the elastographic system. If the line 
is in an incorrect place, the values will be quite 
different. Figure 1B1 shows an incorrectly placed 
line; therefore, we believe that the real strain ra-
tio will be different from 3.06 and that there may 
be significant variations in the measurements be-
tween patients.

Author names and affiliations Fuat Ozkan, Mehm-
et S. Menzilcioglu, Mahmut Duymus, Sema Yildiz 
(Gazi University School of Medicine Department 
of Radiology, Ankara, Turkey)

Corresponding author Fuat Ozkan, MD, Gazi Uni-
versity School of Medicine, Department of Radiol-
ogy, Ankara, Turkey, phone: +90-3122229730, fax: 
+90-3122025194, e-mail: drfozkan@yahoo.com

Conflict of interest The authors declare no con-
flict of interest.

REFERENCES

1 Adamczewski Z, Dedecjus M, Skowrońska-Jóźwiak E, et al. Metastases 
of renal clear-cell carcinoma to the thyroid – a comparison of shear-wave 
and quasi-staticelastography. Pol Arch Med Wewn. 2014; 124: 485-486.

LETTER TO THE EDITOR

Accurate measurement of strain ratio in quasi-
-static elastography



LETTER TO THE EDITOR Accurate measurement of strain ratio in quasi -static elastography 557

Corresponding author Prof. Andrzej Lewiński, 
MD, PhD, Klinika Endokrynologii i Chorób Me-
tabolicznych, Instytut Centrum Zdrowia Mat-
ki Polki, ul. Rzgowska 281/289, 93-338 Łódź, 
phone/fax: +48-42-271-11-40, e-mail: alewin@
csk.umed.lodz.pl

Conflict of interest The authors declare no con-
flict of interest.

REFERENCES

1 Ozkan F, Menzilcioglu MS, Daymus M, Yildiz S. Accurate measurement 
of strain ratio in quasi-static elastography. Pol Arch Med Wewn. 2014; 124: 
556.

2 Adamczewski Z, Dedecjus M, Skowrońska-Jóźwiak E, et al. Metasta-
ses of renal clear -cell carcinoma to the thyroid: a comparison of shear-
wave and quasi-static elastography. Pol Arch Med Wewn. 2014; 124: 
485-486.

3 Ozkan F, Inci MF, Yuksel M. Measuring of the maximum fat lesion ratio. 
Breast Cancer. 2013; 20: 279-280.

2.62, which means it is closer to the result mea-
sured by shear-wave elastography (FIguRE 1).

The images included in a letter to the editor 
cited by Ozkan et al.,3 in which one can observe 
an increasing pattern of the graph indicating the 
difference of stiffness between fat and breast fi-
broadenoma, might suggest inaccuracy of the 
applied technique.

Author names and affiliations Zbigniew Adam- 
czewski, Marek Dedecjus, Elżbieta Skowrońska- 
-Jóźwiak, Andrzej Lewiński (ZA, ES-J, AL: De-
partment of Endocrinology and Metabolic Dis-
eases, Polish Mother’s Memorial Hospital – Re-
search Institute, Łódź, Poland, and Department 
of Endocrinology and Metabolic Diseases, Med-
ical University of Lodz, Łódź, Poland; MD: De-
partment of Oncological Endocrinology and Nu-
clear Medicine, Maria Skłodowska-Curie Me-
morial Cancer Center and Institute of Oncolo-
gy, Warsaw, Poland)

FIguRE 1 Demonstration of the cinememory of the elastographic system for metastasis of renal clear-cell carcinoma 
to the thyroid in a 65-old-year woman; the graph indicating the difference of stiffness between the reference tissue and 
the malignant lesion has a flat pattern on the cinememory in the second half of its course (portion visible inside the 
white square); the strain ratio value presented in our case was 3.08 (A), while the value was 2.62 at the end of the 
graph (B); in this examination, the difference of strain ratio values is slight and it does not affect clinical management
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