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Project Summary

Study on the performance upgrade of
Title of Project . . L.
mammography-guided wire localization

Key Words mammography, wire localization, design and manufacture
Project Leader Ko Kyoung Lan
Associated Company Center for Breast Cancer, National Cancer Center

@ Purpose of Research

<Final purpose>
- Development a device which is for marking location of lesion correctly in mammography
localization before operation.

<Year to date purpose>

- To design and fabricate a crosshair-guide which could move up and down

- To design and fabricate a spring-loaded wire including gun which could determine position
of needle depending on depth of lesion when localization.

@ Methods and materials

(1) Confirming design specification with product analysis through clinical experience research.
- To design a device which is suitable to grosshair guide and wire localization gun.
(2) To design a localiztion wire loaded gun.

- Development a reachable device to target position with controlling depth of 3D lesion.

- Optimization a spring which could control depth in breast tissue.

- A study of measure stress and elasticity of the needle.
(3) Improvement needle shape which is used in localization.

- Improvement incommodity from localization is being with wire.

- A study of extensity secure by connecting lines which are using in surgery.
(4) In vitro evaluation

- Evaluation of fabricated devices.

- To figure out drawback and improvement.

- Optimization through pre-clinical test.

- To survey clinical test against IRB.
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A Design of a New Crosshair Guide Which Could Move
Up and Down to Improve the Accuracy on

Mammeography —Guided Needle Localization

Hyun Chul Jung®, Min Tae Kim?, Sang Bong Lee!, Han Yong Chun!, Jasbum

Son!, Kyoung Lan Ko, Kwang Gi Kim!

‘Biomedical Engineering Branch. Nations! Cancer Center. Goyang, farea

*Breast Cancer Center. National Cancer Centel, Goyang, Korea
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Evaluation of Improvement of the Localization Ability of a Variable
Crosshair Guide on Mammography-Guided Wire Localization

HC. Jeur', MLT. Kim', 5B Lee!, B Joow!, 1. Sem!, KR Ke', K.G. Kim'

1. Biomedical Enginseriag Brazch, Division of Comvengemce Trchmalogy, Fassnal Cancer Cesier
2 Bresci Crncer Center, Natiomal Cancer Center

—— Introduction

1. Problem Statement
+ Alhough it fu increasing detection for hreast cancer dhanic to Eat
enhancemam of fmaps tramamer: in about roal tme from detectr
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p—— Material & Method =
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Experimental Study on Needle Insertion Force for Breast
HY. Chun', M.T. Kim’, HC. Jmng, K. Ko and K.G. Kam'

! Biomedical Engineering Branch. National Cancer Center. Republic of Forey
* Center of Breast Cancer, National Cancer Center, Repablic of Korea.

Abrmacr— This paper experimentally deals with the mea-
surement of the peedle inzention force for breast The erpen-
mental subjects were breast phantom, cow’s breast fizsoe, and
human breast tissme. The peedle insertion and force measure
ment device was wsed prototype biopsy robot that if was devel-
oped by Nationsl Cancer Center in Horea. The peedle imser-
iiom force was measured and compared with varions subjects
and meedle imzertion speeds. As a result, the relationship be-
tween the needle insertion force and the needle insertion speed
for varioas sabjects was identified

Taywords— Needle Insertion Force, Human Breast Tissoe,
Mammography, Biopsy Robet

1. BemooueTion

Cancer siatsncs in the United States in 2010 meported
that the estmeated breast cancer cases were 207,080 of all
sites cancer 739,040 for fornale [1]. And the anoual cancer
modence rates 1075 1o 2004 the prevalence of breast cancer
‘was increacing year by year [1]. Therafore the dsmmosis and
oure of breast cancer bacomes more important.

Breast cancer is diagnosed by computed omosmaphy, ul-
TaooogZrapdy of mammography. After dissmesiz, the
needle is insered on breast 1o indicate the exact location of
the mmor. But because Horesn women's breast fssue is
dense tismue. when inserting the nesdle by hend, the esact
locaton of the nmor was fatled by the nesdle bendmg.
Therefore, the development of the needle mserton devices
that the needle can be incered withour bending is needad In
previous studies, the needls inserfion modeling and sinmla-
don smdied for other organs [27, [3].

In this paper, the needle inserion force was measured for
‘breast phantom, cow"s breast tssue, and bumsn breast ds-
e to develop the peedle inserfion devices The oeade
insartion force was measured vanious the needle insertion
speeds, and the results were analyzed.

o MaTERIALS AND METEODS
The slave amm protosype of the biopsy robotic system,
and meedle msertion device artached to the distal end of the

slave arm for comrolling the vertcal movement of the
needle. The rotations] direction and angle of each joint as

111111_ACCAS 2012 Proceedings

well a5 the vertical mavel distance of the nesdls were regu-
Iated by 3 separate master conrol device The bidirectonal
real-imes mansfer of conmmand: and data betwesan the master
amd slave ends was establiched nemg FS-232 senial comnm-
mication A force semsor (CDFS-10; Bongshin Co. Lid,
Gyeonzzi-do, Fores) was amached to the top end of the
needle in the insertion device to measare the axial reaction
force while the needle penermated varions sabjects, 85 shown
in Fiz. 1{z). The messwed wvalues by force semsor wers
saved compuser a: text files by digital ndicator (BS-205;
Bongshin Co. Lid }. This entire workflow is depicted in Fig.
1),

i 1

controde

S abot

i
Fig 2 Exparizania] sobjects: {2) brsast phantoes, &) cow’ .hwusm
{c) axparinsmtal photogragh, () bman beast disas
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