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Imaging Features and Clinical Decisions for Various Breast
Diseases Using Transillumination Breast Screening with Visible

Red Light

ZHAO Ying',LI Jing?, TAO Ping’, et al.

(1.West China School of Public Health,Sichuan University ,Chengdu 610041, China; 2.Cancer Institute/
Hospital ,Chinese Academy of Medical Sciences, Beijing 100021, China; 3. The Second People’s Hospital of
Sichuan; Chengdu 610041, China; 4. Elemage Technology Co. Ltd, Beijing 100085, China.)

Abstract: [Purpose] To determine a clinical decision criteria of primary breast screening based on the im-
age features of transillumination breast screening (TBS) with visible red light. [ Methods] The image features
of various breast diseases including breast cancer,fibroadenoma,cysts,hyperplasia,mastitis and normal
breasts were recorded using TBS with visible red light. Regarding mammography and/or pathology diagnosis
as the gold standards,the shadow of lump,blood vessel,overall?transmittance and density homogeneity of
breast diseases were described in details. Image records were evaluated and studied through experts’ review
to define the clinical decision criteria for TBS. [Resulis] Image features of visible red light in 111 cases(222
unilateral breasts) was recorded in this study. Visible grey or dark areas with normal or abnormal vascular
shadow were defined as TBS positive. The further examination recommended rate for breast cancer in this
study was 95.0% (20 cases with breast cancer). [Conclusions ] TBS can differentiate breast diseases espe-
cially breast cancer from the normal breast. Further studies on accuracy of TBS in primary breast screening
are necessary.

Key words: transillumination breast screening; visible red light; breast screening, clinical decision
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Table 3 TBS imaging characteristics of various breast diseases

The imagiming characteristics of TBS

(l?irseeaasstes T . Density Vascular Relationship between lump and blood
ransmittance h . Shadow of lump hadow ® |
omogeneity shadow vesse
Breast cancer Partial Inhomogeneous Irregular shape, unclear @ Lump distributing around blood vessel /
edge, dark in central and Drainage vessel appearing in lesions
light at edge or perilesional areas
Fibroadenoma Partial Inhomogeneous Regular shape, clear edge A/B No relationship
Cysts Enhanced (The cys- Inhomogeneous Difficult detection, un- A/B No relationship
tic fluid is clear clear edge
liquid)/ Partial
Hyperplasia ~ Overall but weak/ Flocculent or None A/B -
Partial flaky high-den-
sity image
Mastitis Partial Inhomogeneous Irregular shape, unclear B/C Lump distributing around blood vessel /
edge, dark in whole le- Drainage vessel appearing in lesions
sions or perilesional areas
Normal Overall Homogeneous  None A -

Notes: * A: A small amount of thin vascular shadow; B: Thicker vascular shadow appeared reticular distribution around the areola; C: The vascular
shadow was obvious with thickening or twisting, including drainage ,radial ,branch and peripheral 4 types.

Table 4 Clinical decisions criteria for TBS

Judging index *

L Vascular texture Blood Recommended
Result of TBS Inconsistent h lllmp thickening’ VESSGIS Suspected diseases further
transmittance” Z akow o disordering, twisting, stretching examination
ark area pulling into a corner into lesion
Positive  Suspicious of vV vV Vv Vv (DBreast cancer Mammography/
malignancy (@Mastitis Ultrasonography/
Pathology
Benign lump vV vV = = (DFibroadenoma(=1cm) Mammography/
Ultrasonography
@)Cysts (=1cm)
(3Severe hyperplasia
Negative Suspicious of v = = = (DFibroadenoma(<lcm) Mammography/
benign @)Cysts(<1em) Ultrasonography
(3Mild hyperplasia
Normal - - - - (DNormal Follow-up
@0ther mild benign
lesions

Note:* “V” represented that the breast had the kind of characteristics by TBS. * Flocculent/flaky high-density image or thickening vascular shadow
was detected from unilateral breast.
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Table 5 Pre-evaluation for clinical decisions criteria of TBS

Clinical decisions from TBS result

Further examination

Breast diseases * N Suspicious of Benign Suspicious of recommended rate "
malignancy lump benign Normal (%)
Breast cancer - 20 13 5 1 95.0
Fibroadenoma  Lump size <lcm 9 0 1 0 8 11.1
Lump size =1cm 18 1 13 2 2 88.9
Cysts Lump size <lem 24 0 0 3 21 12.5
Lump size =1lem 9 2 5 0 2 77.8
Hyperplasia Mile 36 0 0 0 36 0.0
Severe 1 2 4 0 100.0
Mastitis - 3 3 0 0 0 100.0
Normal - 96 0 0 14 82 14.6
Total 222 20 26 24 152 31.5

Notes: * Lump size was divided by result of mammography or ultrasonography,the degree of hyperplasia was judged by CBE or mammography;
" Further examination recommended rate= (Suspicious of malignancy+ Benign lump+ Suspicious of benign)/Total number.
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