Mixed Reality for Biopsy Site Localization

e Issue: Biopsy site determination occasionally difficult
- Biopsy Site Photography at Hopkins: close-up and far
e May still be difficult due to various factors?:
- amt of time b/t biopsy and surgery
- biopsy depth
- background skin disease
- Wrong site surgery is a never event

¢ Difficulty w/ biopsy site determination delays patient
care
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Mixed Reality for Biopsy Site Localization

e Creative Ideas for an Important Issue
- UV-fluorescent tatoo? 3
- Transparency grid4
- Confocal microscopy®
- Smartphone photography and biopsy site “selfies”6 7: 89
- Nov 2020: Facial recognition and AR to triangulate biopsy
location on static photos!®

- None incorporated into general practice yet

We want to translate biopsy site photography directly onto
skin
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Mixed Reality for Biopsy Site Localization

Skin cancer surgery requires locating the biopsy site, based
on photos taken during the biopsy. This can be difficult,
especially when time has elapsed between biopsy and
surgery.

What Students Will Do: (1) Implement a phone/tablet app to
register biopsy images to surgery images, (2) overlay the biopsy
site on live camera images taken by the phone/tablet.

Deliverables: Software application; experimental results to
evaluate system accuracy

Size group: 1-2 students

Skills: Mobile app development (iOS and/or Android);
computer vision/tracking; mixed reality

Mentors: Ashley Antony (aantonyl@jhmi.edu), Peter
Kazanzides (pkaz@jhu.edu), Jeffrey Scott
(jscott98@jhmi.edu), Kristin Bibee (kbibeel@jhmi.edu), Elise
Ng (eng9@jhmi.edu)

Engineering Research Center for Computer Integrated Surgical Systems and Technology ﬁ

3
Mixed Reality for Biopsy Site Localization
Biopsy photo : Camera video
1
1
1
1
|
s —
1
Biopsy i
site 1
1
1
1
___________________ 1
Ma;fu:rl;?ggyng Registration |—>| Ovelrlay |
Adhesive
marker

4 600.456/656 CIS2 Spring 2021

Tablet display

Engineering Research Center for Computer Integrated Surgical Systems and Technology E

4



Mixed Reality for Biopsy Site Localization

References:

1. Zhang J, Rosen A, Orenstein L, et al. Factors associated with biopsy site identification, postponement
of surgery, and patient confidence in a dermatologic surgery practice. J Am Acad Dermatol. 2016;
74:1185-1193.

2. Chuang GS, Gilchrest BA. Ultraviolet-fluorescent tattoo location of cutaneous biopsy site. Dermatol
355971%(7)%2 Mar;38(3):479-83. doi: 10.1111/j.1524-4725.2011.02238.x. Epub 2011 Dec 15. PMID:

3. Russell K, Schleichert R, Baum B, Villacorta M, Hardigan P, Thomas J, Weiss E. Ultraviolet-Fluorescent
Tattoo Facilitates Accurate Identification of Biopsy Sites. Dermatol Surg. 2015 Nov;41(11):1249-

56. doi: 10.1097/DSS.0000000000000511. PMID: 26445291.

4. Rajput V. Transparent grid system as a novel tool to prevent wrong-site skin surgery on the back. J
Am Acad Dermatol. 2019 Nov 8:50190-9622(19)33013-0. doi:
10.1016/j.jaad.2019.11.011. Epub ahead of print. PMID: 31712173.

5. Navarrete-Dechent C, Mori S, Cordova M, Nehal KS. Reflectance confocal microscopy as a novel tool
for presurgical identification of basal cell carcinoma biopsy site. J Am Acad Dermatol. 2019
Jan;80(1):e7-e8. doi: 10.1016/j.jaad.2018.08.058. Epub 2018 Sep 20. PMID: 30244067.

6. Lichtman MK, Countryman NB. Cell phone assisted identification of surgery site. Dermatol Surg.
2013;39(3 Pt 1):491-2. [ 1L 1

7. Nijhawan RI, Lee EH, Nehal KS. Biopsy site selfies—a quality improvement pilot study to assist with
correct surgical site identification. Dermatol Surg. 2015;41(4):499-504. [ 10 ]

8. Highsmith JT, Weinstein DA, Highsmith MJ, Etzkorn JR. BIOPSY 1-2-3 in Dermatologic Surgery:
Improving Smartphone use to Avoid Wrong-Site Surgery. Technol Innov. 2016;18(2-3):203-206.
doi:10.21300/18.2-3.2016.203

9. DaCunha M, Habashi-Daniel A, Hanson C, Nichols E, Fraga GR. A smartphone application to improve
the precision of biopsy site identification: A proof-of-concept study. Health Informatics J. 2020 Mar
16:1460458220910341. doi: 10.1177/1460458220910341. Epub ahead of print. PMID: 32175791.

10. Timerman D, Antonov NK, Dana A, Gallitano SM, Lewin JM. Facial lesion triangulation using anatomic
landmarks and augmented reality. J Am Acad Dermatol. 2020 Nov;83(5):1481-1483. doi:
10.1016/j.jaad.2020.03.040. Epub 2020 Mar 25. PMID: 32222445.

5 600.456/656 CIS2 Spring 2021

Engineering Research Center for Computer Integrated Surgical Systems and Technology g

5


https://www.ncbi.nlm.nih.gov/pubmed/23458254
https://scholar.google.com/scholar_lookup?journal=Dermatol+Surg&title=Cell+phone+assisted+identification+of+surgery+site&author=MK+Lichtman&author=NB+Countryman&volume=39&issue=3+Pt+1&publication_year=2013&pages=491-2&pmid=23458254&
https://www.ncbi.nlm.nih.gov/pubmed/25760559
https://scholar.google.com/scholar_lookup?journal=Dermatol+Surg&title=Biopsy+site+selfies%E2%80%94a+quality+improvement+pilot+study+to+assist+with+correct+surgical+site+identification&author=RI+Nijhawan&author=EH+Lee&author=KS+Nehal&volume=41&issue=4&publication_year=2015&pages=499-504&pmid=25760559&

