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IntroductionFibrocystic breast disease (FBD), also referred to asfibroadenosis is a benign disease of breast [1]. It ischaracterized clinically by mastalgia, firm palpable regionsin the breast and at times a suspicious palpable lumprequiring further imaging or tissue diagnosis [1].Mastalgia occurring in FBD is characteristicallypremenstrual and is partially or completely relieved withmenstrual flow associated with decreased firmness ofbreast tissue [1].Elastography     is a newer imaging technique that utilizesalterations in the elastic properties of the involved tissuesfor detection of various pathologies. Combination of high-resolution ultrasonography (HRUS) with elastography is

referred to as sonoelastography (SE). Sonoelastography canbe performed by utilizing strain (compression wave) orshear-wave method, latter being more reproducible andobjective. Shear-wave elastography can be performed bycontinuous or point methodology, with latter being faster,more accurate, and more reproducible. Point shear waveelastography can be performed by a technique known asacoustic radiation forced impulse (ARFI) where theelasticity of evaluated tissue is objectively represented byvelocities in m/sec through virtual-touch tissuequantification (VTTQ).Pathologically, FBD is seen as a benign cystic alteration inthe terminal ductal lobular unit of the breast associated withvariable degrees of nonspecific inflammation and fibrosis.Though imaging by HRUS may reveal altered echogenicityof fibroglandular tissue with coarsened echopattern with orwithout cystic lesions especially in the areas of palpablelump/tenderness in a significant proportion of patients butmajority are interpreted as normal on imaging.For long, HRUS along with sonoelastography is beingutilized for differentiating benign from malignant breast

Abstract
Background: Fibrocystic breast disease is a common benign disease of young women associated with significant

anxiety as it presents not only with pain but also with palpable firm areas in breast. High resolution
ultrasonography of breast may reveal nonspecific findings in a significant proportion of these patients.
Sonoelastography is relatively a newer technique utilized primarily in differentiation of the benign
from malignant diseases in breast. Hence, we planned a study to evaluate this new sonoelastography
technique as an objective tool in fibrocystic breast disease.

Material/Method: Fifty breasts with clinical disease were evaluated by ARFI to obtain VTTQ value in m/sec within the
superolateral quadrant & axillary tail in 20-35years females. The data thus obtained was compared
with values in clinically normal breasts of similar age controls and with the final diagnosis which
was either clinical follow-up or fine-needle aspiration cytology or biopsy (FNAC/FNAB). Sensitivity,
specificity and accuracy of sonoelastography was then calculated.

Results: Though using the cut-off value of 2.5m/sec there were few false positives and false negative results
with sonoelastography but still the sensitivity, specificity and accuracy of sonoelastography for
detecting fibrocystic breast disease in our study was 92%, 84% and 88% respectively.

Conclusions: Sonoelastography may be used as an objective imaging tool for diagnosis of fibrocystic breast. It is
not only invasive but may also obviate the need for tissue diagnosis which is invasive.
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diseases [2,3]. Since sonoelastography is a recent techniquebeing evaluated for its various applications in breastimaging, hence we designed a study to evaluatesonoelastography as a probable objective tool in patientsfibrocystic breast disease.
Aims & Objectives• To evaluate role of Sonoelastography in evaluationof fibrocystic breast disease.• To evaluate objective role of ARFI using VTTQ indifferentiating normal from fibrocystic breastparenchyma
Material & MethodsThis hospital-based, comparative, case-control study wasperformed in our institution. Equal number (50 each) ofage-matched controls, normal subjects with no breastcomplaints and those with pathological breasts, with clinicalfibrocystic disease in females of 20-35 years were evaluatedby sonoelastography using a high resolution, linear arraytransducer (5-9MHz) in premenstrual phase of monthlycycle. Patients with coexisting lesions other than simplecysts and fibroadenoma were excluded from the study group(simple cysts and fibroadenoma form the spectrum offibrocystic breast disease and hence may coexist).Virtual touch tissue quantification (VTTQ) data wascollected from fibroglandular parenchyma in the region ofaxillary tail and superolateral quadrant of breast in bothnormal and clinical disease groups due to high proportionof fibroglandular tissue & prevalence of FBD in these areasof breast. Data thus obtained was compared withclinicopathological diagnosis, either clinical follow-up orFNAC/FNAB for statistical evaluation.
ObservationsTable 1 shows that equal number of age-matched normaland diseased breasts were evaluated in our study. Diseasegroup is formed by patients with clinical or pathologicaldiagnosis of FBD and without any abnormality other thansimple cyst or fibroadenosis. Clinical diagnosis wasconfirmed by reversal of signs & symptoms of diseasewith treatment.

Table 1: Distribution of breasts based on
normal and clinically suspected

fibroadenosis
Normal Clinically

Suspected
No. of Breast 50 50Table     2 & 3 show distribution     of VTTQ values insuperolateral quadrant (SLQ) & axillary tail of normal

breasts. It is evident that nearly 42/50 normal breastsrevealed VTTQ value more than 2.5m/sec in either SLQ oraxillary tail with only 8/50 (16%) having values less than2.5m/sec (Image 1). All breasts with VTTQ <2.5m/sec inSLQ were also a part of axillary tail group.
Table 2: Control Distribution based on VTTQ

values in SLQ of Normal breast
>2.5m/sec <2.5m/sec

No. of Breast 42 8

Table 3: Control Distribution based on VTTQ
values in Axillary tail of Normal breast

>2.5m/sec <2.5m/sec
No. of Breast 40   10Table     4 & 5 show distribution     of VTTQ values insuperolateral quadrant (SLQ) & axillary tail of diseasedbreasts. It is evident that nearly 46/50 diseased breastsrevealed VTTQ value less than 2.5m/sec in either SLQ oraxillary tail with only 4/50 (8%) having values more than2.5m/sec (Image 2). All breasts with VTTQ <2.5m/sec inSLQ were also a part of axillary tail group.
Table 4: Patient Distribution based on VTTQ

values in SLQ of diseased breast
>2.5m/sec <2.5m/sec

No. of Breast 5    45

Table 5: Patient Distribution based on VTTQ
values in Axillary tail of diseased breast

>2.5m/sec <2.5m/sec
No. of Breast 4    46Using the cut-off value 2.5m/sec on VTTQ which is arecommended for normal breast tissue, the sensitivity,specificity and accuracy for sonoelastography in patientswith fibrocystic breast disease in our study was 92%, 84%and 88% respectively.
DiscussionTechnique of elastography is based on measuring the speedof sound within tissues which is maximum in solids andminimum in gases. Any increase in water content of thetissues thus decreases the velocity or travel speed of sound.Fibrocystic breast disease (FBD), also referred to asfibroadenosis is a non-infectious inflammatory disease offibroglandular tissue of breast resulting in an increase inwater content of breast parenchyma relative to normal withconsequent reduction in elasticity and VTTQ values [1].
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Image 1: Sonoelastography images through SLQ & Axillary tail of normal breast show VTTQ values >2.5m/sec

Image 2: Sonoelastography Images through SLQ & Axillary tail of diseased breast show VTTQ values <2.5m/sec

Mesurolle et.al. [4] clearly stated that thoughsonoelastography is considered unreliable & time-consuming but like any new technology, the users usuallyhave a long learning curve. Though acquisition of VTTQ isuser dependent requiring skill but it’s continuous use indaily practice not only decreases intra & interobservervariability but provides more objective, reproducible andreliable values.Though multiple studies including that of Balcik A et. al. [5]and Rahmat Shamla et. al. [6] had proved high accuracy of

sonoelastography in differentiating benign from malignantbreast masses compared to conventional ultrasound butits role in fibrocystic breast disease still has not been welldescribed in literature. Probably our study is unique to thebest of our knowledge in evaluating the role ofsonoelastography in fibrocystic breast disease.
Limitations of the study· Low sample volume may not allow extrapolation ofour results to a larger proportion of population.
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· Follow-up sonoelastography was not performed inpatient with clinical follow-up.
Conclusions• VTTQ values from ARFI in fibroglandularparenchyma of axillary tail and superolateralquadrant of breast with fibrocystic disease showedlower values (1-2m/sec) in comparison to normalbreast.• Fibrocystic breast disease was commoner insuperolateral quadrant than axillary tail region.• VTTQ values can be used as a reliable investigationfor fibrocystic breast disease thus obviating the needof tissue biopsy.
SummarySonoelastography is superior to routine high-resolutionultrasonography in evaluation of fibrocystic disease ofbreast as it provides an objective method of not onlyassessment & diagnosis of fibrocystic breast disease butmay also aid in follow up of these patients. Utilisation ofsonoelastography may thus obviate the need of tissuebiopsy.

Conflict of interest: All authors declare no COI

Ethics: There is no ethical violation as it is
based on voluntary anonymous
interviews

Funding: No external funding

Guarantor: Dr. Rajul Rastogi will act as
guarantor of this article on behalf
of  all co-authors.

References
1. Guray M, Sahin AA. Benign breast diseases: classification, diagnosis,

and management. Oncologist. 2006;11(5):435-49. 

2. Kumm TR, Szabunio MM. Elastography for the characterization of breast
lesions: initial clinical experience. Cancer Control. 2010;17(3):156–61.

3. Barr R. The role of sonoelastography in Breast Lesions. Semin Ultrasound
CT MR. 2018;39(1):98-105. 

4. Mesurolle B, El Khoury M, Chammings F, Zhang M, Sun S. Breast
sonoelastography: Now and in the future. Diagn Interv Imaging. 2019
Oct;100(10):567-577. doi: 10.1016/j.diii.2019.03.009. Epub 2019 Mar
29.

5. Balcik A, Polat AV, Bayrak IK, Polat AK. Efficacy of Sonoelastography
in distinguishing benign from malignant breast masses. J Breast Health.
2016;12(1):37-43.

6.  Rahmat Shamla KP, Brahmadathan MN, Thomas S, Puthussery PV.
Diagnostic Accuracy of Ultrasonographic Strain Elastography in
Differentiating Benign and Malignant Breast Lesions. JMSCR.
2019;7(5):854-57.


