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Diagnostics
Y '

Physical examination Mammography Ultrasound + biopsy
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Diagnosis Ms. Young

y  E

Ductal carcinoma in situ
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Breast cancer
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Breast cancer facts (world)

Number of new cases in 2018, both sexes, all ages

Lung
2093876 (11.6%)

Breast
2088 849 (11.6%)

Other cancers
7 753 946 (42.9%) Colorectum

1849518 (10.2%)

Prostate
1276106 (7.1%)
Cervix uteri Stomach
569 847 (3.2%) 1033 701 (5.7%)

Oesophagus Liver
572 034 (3.2%) 841 080 (4.7%)

Total: 18 078 957 cases

Number of deaths in 2018, both sexes, all ages

Lung
1761 007 (18.4%)

Other cancers
3422417 (35.8%)

Colorectum
880 792 (9.2%)

Prostate Stomach

358 989 (3.8%) 782 685 (8.2%)
Pancreas Liver
432 242 (4.5%) 781631 (8.2%)

Oesophagus Breast
508 585 (5.3%) 626 679 (6.6%)

Total: 9 555 027 deaths

International Agency for Research on Cancer

{735, World Health
y‘}a,}’ Organization
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Breast cancer facts (The Netherlands)

Number of new cases in 2018, females, all ages

Breast

16 209 (28.9%)
Other cancers
21 658 (38.7%)

Colorectum
6408 (11.4%)

Corpus uteri
2094 (3.7%)

Melanoma of skin Lung
3634 (6.5%) 6010 (10.7%)

Total: 56 013

International Agency for Research on Cancer
{78, World Health



Treatment options Ms. de Jong

) 2L ¢

Surgery Radiation Chemotherapy
therapy
= E
(@ ) (@ )
Hormone Immunotherapy
therapy
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Surgery options Ms. de Jong

Breast conserving surgery Mastectomy

60-70%
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Surgery
Challenge of removing a non palpable lesion

« Complete tumor removal

« Spare healthy breast tissue Preoperative imaging

- Location

- Size
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Surgery

Challenge
* How to find tumor borders during surgery? Intraoperative tumor localization
* How to determine if all tumor cells are removed? Intraoperative resection margin

evaluation
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Intraoperative tumor localization during surgery

Wire-guided localization Radioactive seed localization

Incision

» Lack of 3D perspective » Radiation (legislation required and
Wire displacement between placement and surgery exposure to patients and health-care
workers) NTON! %
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Surgery

Challenge

How to find tumor borders during surgery?

Intraoperative tumor localization

How to determine if all tumor cells are removed?

Intraoperative resection margin

evaluation
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Specimen after surgery

Specimen from the OR To the histopathology department
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Histopathology
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Resection margins

Healthy tissue

Positive margin Negative margin

!

Chance for the tumor to recur
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What if...
Accurately localize the tumour

Positive margins could be evaluated during initial surgery directly
No need to wait for outcome of histopathology
Allows direct intervention But...

No consensus on definition of positive margin with respect to required
sampling depth?
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Resection margins

Healthy tissue

Positive margin Negative margin

What constitutes an adequate margin of excision?
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Adequate resection margin: ductal carcinoma in situ

Germany USA

France
Europe UK

The Netherlands Scotland

Healthy tissue

p® »
» DCIS *

® @
R

%
b

No ink on DCIS No DCIS within 1 mm No DCIS within 2 mm
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Status of resection margin to express success of
surgery?

Table 1 Guidelines on What Constitutes Adequate Tumor Resection Margin

Year of Publication Guidelines IDC DeIS Evidence Country
2009 NICE® >2 mm UK
NZGG’ >2 mm >2 mm 19:15 New Zealand
2012 S3-Leitinie DKG and DGGG'® >1 mm >2 mm alald Germany
| MEUN No mR on tumor over <1 mm suﬂace No |nR on DCIS v Nm
2013 SN =T mm =T mm g
2014 SS0-ASTRO?' No ink on tumor* 22 USA ..
2015 ESMo™ R T 2 e * Netherlands: no need for additional treatment of Ms.
SLGaler” Mo ipon A A G
L 2B ST L i de Jong
Institute National du cancer”” >2 mm ) France
2016 SS0-ASTRO-ASCO™ >2 mm ¥ USA i
NCON® No ink on tumor 2 UsA * UK: need for additional treatment
JBCS* No ink on tumor 4! Japan

Abbrevna(lons ABS = Association of Breast Surgery at Royal College of Surgeons of England; DCIS = ductal carcinoma-in-situ; DKG und DGGG = Deutsche Krebsgeselischaft e.V. und Deutsche
fur jie und iife; ESMO = European Society for Medical Oncology; IDC = invasive ductal carcinoma; JBCS = Japanese Breast Cancer Society; NABON = Nationaal

Borstkanker Overleg Nederland; NCCN = National Comprehensive Cancer Network; NICE = National Institute for Health and Care Excellence; NZGG = New Zealand Guidelines Group; PMR = positive

margin rate; RR = reoperation rate; SIGN = Scottish Intercollegiate Guidelines Network; SS0-ASTRO = Society of Surgical Oncology—American Society for Radiation Oncology; SS0-ASTRO-ASCO = H H

Socoty of Surgca Onoology Américan Soiety for Raiaon Oncology_Amercan Sacety of Clical Onciogy - Con sequences for requirement of asu rg ical
“These guidelines apply to patients with invasive breast cancer treated with whole-breast radiotherapy. It cannot be extrapolated to patients with pure DCIS, to those receiving neoadjuvant

chemotherapy or accelerated partial breast irradiation, or to those not receiving radiotherapy.

tool:

* Required sampling depth varies between

countries?
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Surgery

Challenge
* How to find tumor borders during surgery? Intraoperative tumor localization
» How to determine if all tumor cells are removed? Intraoperative resection margin

evaluation
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Requirements smart surgical tool

v Acceptable sensitivity and specificity for small lesions and DCIS

Not l[abour intensive

=Te

Acquisition and processing realtime/within minutes

O @

Binary read out
¢ Large sample area and variable sampling depth

€ Accessible for all hospitals/not expensive
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Can photonics be used to localize the tumor or evaluate
whether the tumor is removed completely during breast
cancer surgery?
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Intraoperative resection margin evaluation

Specimen driven or defect driven

D
)
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Adequate resection margin: invasive carcinoma

Japan  Europe

USA Austria

No ink on tumor

—

The Netherlands

Germany

Scotland

UK

Focally positive

No tumor within 1 mm
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Outcome surgery Ms. de Jong

3 A‘A

Surgery Radiation
therapy
Chemotherapy
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Current techniques available/under development

Macroscopic tumour
margin evaluation

Microscopic tumour
margin evaluation

Technique Sensitivity Specificity
Ultrasound-guided resection 0.25-1 0.74-0.96
Specimen radiography 0.36-0.60 0.60-0.92
Frozen section analysis 0.58-0.92 0.78-1
Imprint Cytology 0.80-0.99 0.85-1
MarginProbe 0.68-1 0.46-0.70
iKnife 1 1
Diffuse reflectance spectroscopy 0.69-1 0.67-1
Raman spectroscopy 0.83-1 0.92-1
Near-Infrared Fluorescence Imaging - -
Optical Coherence Tomography 0.55-1 0.68-1

_

5
ANTONI
VAN 57
LEEUWENHOEK LI
EDERL. DS KANKER INSTITUUT



This presentation was presented at

EPIC Meeting on Photonics for Cancer Diagnostics and Treatment 2019
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