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54 QA= 3DZHY -1.7368 + 484, S=UA1.77 + 12.3767, ©}o]E 0.1133 +

3D Printing jh 3D Printing ny. 3D Printing _mk Hololens jh Hololens ny Hololens mk iPhone jh iPhone ny iPhone mk
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10.990496694 10.984210443 10.996696046 10.99776095 10.988676 0.96886121 [0.97871592 0.99328843 10.99246822
10.999832765 10.966502906 0.999842848 0.96235585 .98042237 0.99170473 [0.98912284 0.99692007 0.9971816
10.99566694 10.979090776 0.999921477 0.98999113 0.97944989 0.98937921 [0.98717375 0.99916512 0.99921857
10.958925244 10.992506889 0.997216176 0.93989292 0.91137597 10.94449067 [0.98140815 0.98945585 0.94503154
0.943127177 0.993268769 0.995217672 10.99909178 0.94660111 10.98221734 10.99390899 0.97777226 10.9938795
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FE 8.9

Breast cancer is the most commonly diagnosed cancer among women worldwide, and is the
leading cause of cancer death in women, and the incidence is increasing every year. After
breast conserving surgery (BCS), it is essential to secure an accurate margin to prevent
recurrence and secondary surgery, and magnetic resonance imaging (MRI) is useful for
planning this. Although MRI is very accurate in predicting the extent of a tumor, it is difficult
to directly mark the cancer site on a patient's breast skin using MRI. Therefore, using
augmented reality technology and 3D printing technology, a guide for breast preservation

surgery was developed and the accuracy was compared and evaluated.

A guide was made so that it could be positioned on the breast using the reference line pointing
to the contralateral nipple and the clavicle notch centered on the nipple of the breast with tumor.
For the quantitative evaluation of the breast-conserving surgery guide, a simulation
environment was created and tested using a breast phantom based on patient MRI images. In
order to make a breast phantom similar to the real one, it was produced by casting silicone on
a 3D printed breast mold. The phantom was scanned using computed tomography (CT) to
reduce errors that occur during the manufacturing process. The guide was modeled by setting
a 5 mm safety margin using the captured image data. Using the completed breast phantom, a
16-gauge venous catheter was inserted into 8 planned locations 3 times per guide by 3
experimenters, and then a CT scan was performed for quantitative evaluation. The experiment
was run twice, and in the first experiment, the transparency was not set in the augmented reality
guide of the HoloLens and iPhone, so the phantom and part of the catheter were not visible,
and insertion was difficult. Therefore, the second experiment was conducted by setting the

transparency in the augmented reality guide.

Cosine similarity of the measurement results was compared with the post-hoc test method. The
results of the first experiment were 0.9921 + 0.0103 for 3D printing, 0.9745 + 0.0321 for
HoloLens, 0.9508 +0.0455 for iPhone, and 0.9776 +0.0333 for HoloLens and 0.9764 + 0.0303

for iPhone in the second experiment.
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The insertion point measurement error (mean + SD) of the first experiment in the analysis of
the X, Y, Z difference between the insertion point and the endpoint planned using the Bland-
Altman Plot was 3D printing 0.0474 £ 2.7994, It was 4.8072 + 10.8002 for HoloLens, 2.7904
+ 7.202 for iPhone, and the measurement errors at the endpoints were -1.7368 + 4.84 for 3D
printing, 1.77 £ 12.3767 for HoloLens, and 0.1133 4 7.4233 for iPhone. The insertion point
measurement error of the second experiment was 4.1885 £+ 9.8556 for the HoloLens, 0.6976 +
3.806 for the iPhone, and the measurement error for the endpoint was 2.5437 + 9.6627 for the

HoloLens, and 1.3723 +4.9961 for the iPhone.

The accuracy of the tumor targeting result was the highest in measuring the cosine similarity
value of the 3D printed guide and the X, Y, and Z difference of the planned insertion point,
and among the guides using augmented reality technology, HoloLens displayed the tumor area
a little more accurately than the iPhone. Could. As a result, it was confirmed that the

augmented reality guide has an accuracy comparable to the 3D printed guide.

Key words: 3D printing, Augmented reality, Breast conserving surgery, Patient Specific

Guide, Hololens, iPhone
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