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AGO: ++

Surgery is one sub-step out of multiple steps in breast cancer
treatment. Thus, both diagnostic and oncological

expertise are an essential requirement for every breast surgeon.

AGO: +
Avoidance of a significant delay in cancer treatment

AGO: ++

Surgical therapy decisions should be made in the context of a
multimodal therapy concept; in particular, the waiver of
diagnostic measures (e.g. SLNE) should be decided as part of a
preoperative, interdisciplinary tumor conference.

Delay of surgical therapy:

1. Hanna TP, King WD, Thibodeau S et al: Mortality due to cancer treatment delay: systematic review and meta-analysis. BMJ371:m4087

2. Cone EB, Marchese M, Paciotti M, et al: Assessment of Time-to-Treatment Initiation and Survival in a Cohort of Patients With
Common Cancers. JAMA Netw Open. 2020;3(12):e2030072. doi: 10.1001/jamanetworkopen.2020.30072. PMID: 33315115; PMCID:

PMC7737088.

3. Wiener, Hanlon, Schumacher et al., Reexamining Time From Breast Cancer Diagnosis to Primary Breast Surgery, JAMA Surg, 2023

May 1;158(5):485-492

Surgeon:

1. Dixon JM, Grewar J, Twelves D, et al: Factors affecting the number of sentinel lymph nodes removed in patients having surgery for

breast cancer. Breast Cancer Res Treat 184:335-343, 2020




@ Pre-therapeutic Assessment

MAMMA
1S of Breast
- O ol
©AGOe. V. LoE GR AGO
it p—— = Clinical examination 5 D ++
noOE el = M hy (completion of the imaging) 2b B ++
Guidelnes Breast ammography P ging
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LETIREN ividual deci for patients at high familiar risk, with dense breast (density C / D), lobular | ive tumors,
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*  MRI- or CEM guided vacuum biopsy is mandatory in case of MRI- or CEM detected additional lesions (in house or with cooperations).
d i | of il '} disease.

Combined DM + DBT + US + MRI

1. Mariscotti G, Houssami N, Durando M, et al. Accuracy of mammography, digital breast tomosynthesis, ultrasound and MR imaging in
preoperative assessment of breast cancer. Anticancer Res. 2014 Mar;34(3):1219-25.

2. Campanino PP, Ruggieri C, Regini E, et al. Accuracy of mammography, digital breast tomosynthesis, ultrasound and MR imaging in
preoperative assessment of breast cancer.Anticancer Res. 2014 Mar;34(3):1219-25.

3. Schinemann HJ, Lerda D, Quinn C, et al. Breast Cancer Screening and Diagnosis: A Synopsis of the European Breast Guidelines. Annals
of Internal Medicine. 2020;172(1):46-56.

US+FNA/CNB

1. Evans A, Trimboli RM, Athanasiou A et al. Breast ultrasound: recommendations for information to women and referring physicians by
the European Society of Breast Imaging. European of Breast Imaging (EUSOBI) , with language review by Europa Donna—The European
Breast Cancer Coalition. Insights Imaging. 2018 Aug;9(4):449-461. doi: 10.1007/s13244-018-0636-z. Epub 2018 Aug 9.
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1. Chan KY, WiseberdFirtell, J, Jois HSR, et al. Localisation techniques for guided surgical excision of non-palpable breast lesions.
Cochrane Database of Systematic reviews 2015;vol 12

2. Lourenco AP, Mainiero MB Incorporating imaging into the locoregional management of breast cancer. Semin Radiat Oncol 2016;26(1)

3. Mariscotti G, Houssami N, Durando M, et al. Accuracy of mammography, digital breast tomosynthesis, ultrasound and MR imaging in
preoperative assessment of breast cancer. Anticancer Res. 2014 Mar;34(3):1219-25.

MRT

1. Mann RM, Loo CE, Wobbes T et al The impact of preoperative MRI on the re-excision rate in invasive lobular carcinoma of the breast.
Breast Cancer Res Treat 2010; 119: 415-422

2. Houssami N, Turner R, Morrow M. Preoperative magnetic resonance imaging in breast cancer: meta-analysis of surgical outcomes.
Ann Surg. 2013 Feb;257(2):249-55.

3. Debald M, Abramian A, Nemes L, et al. Who may benefit from preoperative MRI? A single-center analysis of 1102 consecutive
patients with primary breast cancer. Breast Cancer Res Treat 2015;153(3):531-537

4, Arnaut A, Catley C, Booth CM, et al. Use of preoperative Magnetic Resonance Imaging for breast cancer: A Canadian population-
based study. JAMA Oncol 2015;1(9):1238-1250

5. Fancellu A, Turner RM, Dixon JM, et al. Metaanalysis of the effect of preoperative MRI on the surgical management of ductal
carcinoma in situ. Brit J Surg2015;192(8)883-893

6. Houssami N, Turner R, Macaskill P, et al. An individual person data meta-analysis of preoperative magnetic resonance imaging and
breast cancer recurrence. J Clin Oncol 2014;32(5):392-401

7. Vos EL, Voogd AC, Verhoef C, et al. Benefits of preoperative MRI in breast cancer surgery studied in a large population-based cancer
registry. BrJ Surg 2015:102(13)1649-1657

8. Lehman CD, Lee JM, DeMartini WS, et al. Screening MRl in women with a personal history of breast cancer. J Natl Cancer Inst
2016;108(3)



9. Wang SY, Long JB, Killelea BK, et al. Preoperative breast MRI and contralateral breast cancer occurrence among older women with
breast cancer. J Clin Oncol 2015;Nov 30, epub ahead of print

10. Riedl CC, Luft N, Clemens B, et al. Triple-modality screening trial for familial breast cancer underlines the importance of magnetic
resonance imaging and questions the role of mammography and ultrasonography regardless of patient mutation status, age and
breast density. JCO 2015;33(10):1128-1135

11.El Sharouni M, Postma EL, Menezes GLG et al. High prevalence of MRI-detected contralateral and ipsilateral malignant findings in
patients with invasive ductolobular breast cancer: Impact on surgical management. Clin Breast Cancer. 2016 Aug;16(4):269-75.

12.Vriens BE, de Vries B, Lobbes MB, et al. Ultrasound is at least as good as magnetic resonance imaging in predicting tumour size post-
neoadjuvant chemotherapy in breast cancer. Eur J Cancer. 2016 Jan;52:67-76.

13.Health Quality Ontario. Magnetic Resonance Imaging as an Adjunct to Mammography for Breast Cancer Screening in Women at Less
Than High Risk for Breast Cancer: A Health Technology Assessment. Ont Health Technol Assess Ser. 2016; Nov 1;16(20):1-30

14. Lobbes MB, Vriens 1), van Bommel AC, et al. Breast MRl increases the number of mastectomies for ductal cancers, but decreases
them for lobular cancers. Breast Cancer Res Treat. 2017;162:353-364.

15.Houssami N, Turner RM, Morrow M. Meta-analysis of pre-operative magnetic resonance imaging (MRI) and surgical treatment for
breast cancer. Breast Cancer Res Treat. 2017 Sep;165(2):273-283

16.Achim Wockel, Jasmin Festl, Tanja Stliber, et al: Interdisciplinary Screening, Diagnosis, Therapy and Follow-up of Breast Cancer.
Guideline of the DGGG and the DKG (S3-Level, AWMF Registry Number 032/0450L, December 2017) — Part 1 with Recommendations
for the Screening, Diagnosis and Therapy of Breast Cancer. Geburtshilfe Frauenheilkd. 2018 Oct; 78(10): 927-948.

17.Panico CA-O, Ferrara F, Woitek R, D'Angelo AA-O, Di Paola VA-OX, Bufi E, et al. Staging Breast Cancer with MRI, the T. A Key Role in the
Neoadjuvant Setting. LID - 10.3390/cancers14235786 [doi] LID - 5786. (2072-6694 (Print)).

18.Eisen, A., G. G. Fletcher, S. Fienberg, et al (2023). "Breast Magnetic Resonance Imaging for Preoperative Evaluation of Breast Cancer:
A Systematic Review and Meta-Analysis." Can Assoc Radiol J: 8465371231184769.
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Patel, B.K., M.B.I. Lobbes, and J. Lewin, Contrast Enhanced Spectral Mammography: A Review. Semin Ultrasound CT MR, 2018. 39(1):
p. 70-79.

Tagliafico, A.S., et al., Diagnostic performance of contrast-enhanced spectral mammography: Systematic review and meta-analysis.
Breast, 2016. 28: p. 13-9.

Zhu, X., et al., Diagnostic Value of Contrast-Enhanced Spectral Mammography for Screening Breast Cancer: Systematic Review and
Meta-analysis. Clin Breast Cancer, 2018. 18(5): p. €985-e995.

Sogani J, Mango VL, Keating D, et al. Contrast-enhanced mammography: past, present, and future. Clin Imaging. 2021;69:269-79.

Lobbes MBI, Heuts EM, Moossdorff M, van Nijnatten TJA. Contrast enhanced mammography (CEM) versus magnetic resonance
imaging (MRI) for staging of breast cancer: The pro CEM perspective. (1872-7727 (Electronic)).

The performance of contrast-enhanced mammography and breast MRI in local preoperative staging of invasive lobular breast cancer.
Lobbes MBI, et al. Eur J Radiol. 2023. PMID: 37201248
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Luczynska, E., et al., Comparison of the Mammography, Contrast-Enhanced Spectral Mammography and Ultrasonography in a Group
of 116 patients. Anticancer Res, 2016. 36(8): p. 4359-66.

Fallenberg, E.M., et al., Contrast-enhanced spectral mammography: Does mammography provide additional clinical benefits or can
some radiation exposure be avoided? Breast Cancer Res Treat, 2014. 146(2): p. 371-81.

Tennant, S.L., et al., Contrast-enhanced spectral mammography improves diagnostic accuracy in the symptomatic setting. Clin Radiol,
2016. 71(11): p. 1148-55.

Fallenberg, E.M., et al., Contrast-enhanced spectral mammography vs. mammography and MRI - clinical performance in a multi-
reader evaluation. Eur Radiol, 2017. 27(7): p. 2752-2764.
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Radiol, 2017.97: p. 37-43.

Kim, EY., et al., Diagnostic Value of Contrast-Enhanced Digital Mammography versus Contrast-Enhanced Magnetic Resonance
Imaging for the Preoperative Evaluation of Breast Cancer. Journal of breast cancer, 2018. 21(4): p. 453-462.

Patel, B.K., et al., Value Added of Preoperative Contrast-Enhanced Digital Mammography in Patients With Invasive Lobular Carcinoma
of the Breast. Clin Breast Cancer, 2018. 18(6): p. e1339-e1345.

Gluskin J, Rossi Saccarelli C, Avendano D, et al. Contrast-Enhanced Mammography for Screening Women after Breast Conserving
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Sogani J, Mango VL, Keating D, et al. Contrast-enhanced mammography: past, present, and future. Clin Imaging. 2021;69:269-79.

Gonzalez-Huebra |, Malmierca P, Elizalde A, et al. The accuracy of titanium contrast-enhanced mammography: a retrospective
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Ahsberg K, Gardfjell A, Nimeus E, et al. Added value of contrast-enhanced mammography (CEM) in staging of malignant breast
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Preoperative staging by multimodal imaging in newly diagnosed breast cancer: Diagnostic performance of contrast-enhanced
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Apr 15.PMID: 37080064 Free article.

The PROCEM study protocol: Added value of preoperative contrast-enhanced mammography in staging of malignant breast lesions -
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18;21(1):1115. doi: 10.1186/512885-021-08832-2.PMID: 34663236 Free PMC article. Clinical Trial.



Brust-CT:

1. Uhlig, J. A.-O., A. Uhlig, L. Biggemann, U. Fischer, J. Lotz and S. Wienbeck "Diagnostic accuracy of cone-beam breast computed
tomography: a systematic review and diagnostic meta-analysis." (1432-1084 (Electronic)).

2. Zhu, Y., A. M. O'Connell, Y. Ma, A. Liu, H. Li, Y. Zhang, X. Zhang and Z. Ye (2022). Dedicated breast CT: state of the art-Part Il. Clinical
application and future outlook. Eur Radiol. Germany. 32: 2286-2300.
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1. Diepstraten SC, Sever AR, Buckens CFM, et al. Value of preoperative ultrasound guided lymphnode biopsy for preventing completion

axillary Iyan ﬁ%aég'gssection in breast cancer: a systematic review and meta-analysis. Ann Surg Oncol 2014;21:51-59
= PET CT / MRI for axillary LN 2b -
2. Evans A, Raucﬂaus/P, WheTe%an B,’et al. Does shear wave ultrasound independently pregict axillary lymph node metastasis in

www.ago-online_de . . . ]
C et women with invasive breast cancer? Breast Cancer Res Treat. 2013 Dec 4. [Epub ahead of print]
I CHREN *#* Replacement additional DM through SM
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patients with invasive ductolobular breast cancer: Impact on surgical management. Clin Breast Cancer. 2016 Aug;16(4):269-75.

12.Vriens BE, de Vries B, Lobbes MB, et al. Ultrasound is at least as good as magnetic resonance imaging in predicting tumour size post-
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* Whole body MRI 4 C +/-

* Contrast enhanced ultrasound
** especially in patients with high tumor stage (lll) if available

Statement: history and physical examination

1.

GCP

Statement: high metastatic potential / symptoms

1.
2.

3.

10.

Rutgers, EJ et al: Quality control in the locoregional treatment of breast cancer (2001) EJC 37: 447-453

Gerber B, Seitz E, Muller H et al: Perioperative screening for metastatic disease is not indicated in patients with primary breast
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Schneider C, Fehr MK, Steiner RA et al: Frequency and distribution pattern of distant metastases in breast cancer patients at the
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Isasi CR, Moadel RM, Blaufox MD. A meta-analysis of FDGPET for the evaluation of breast cancer recurrence and metastases.
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Barrett T, Bowden DJ, Greenberg DC et al.: Radiological staging in breast cancer: which asymptomatic patients to image and how.
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Rong J, Wang S, Ding Q, et al. Comparison of 18 FDG PET-CT and bone scintigraphy for detection of bone metastases in breast
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Statement: lumpectomy — mastectomy
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treatment options. Plast Reconstr Surg 2006; 117:1381-1386
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Breast-Conserving Surgery (BCS):
Options to Localize Non-Palpable Lesions

Oxford
loE GR AGO

* Wire-guided localization 1a A s
* Wireless intraoperative ultrasound-guided localization* la A s
= Other procedures:**

Radar reflectors 2b B +/-

Magnetic marker***

Paramagnetic markers*** b B +

MagSeed™ (compared with wire localization)*** ib A +

Radiofrequency-based markers (RFID)*** 2b B +/-

Radionuclide-guided localization (ROLL) 1a A +/-

Radioactive seeds**** 1a A +/-

* The lesion must be sonographically visualized by the same examiner pre- and intracperatively in its whole extension.

Adequate equipment and training of the surgeon are mandatory.
b according to approval
***  not suitable for MRI-based response assessment under NACT
**** not approved in Germany

Meta-analyses of different techniques:

1. Athanasiou C, Mallidis E, Tuffaha H. Comparative effectiveness of different localization techniques for non-palpable breast cancer. A

systematic review and network meta-analysis. Eur J Surg Oncol. 2021 Oct 11;S0748-7983(21)00751-4. doi:

10.1016/j.€js0.2021.10.001.

Meta-analysis WGL vs. ROLL:

1.  Kiruparan N, Kiruparan P, Debnath D. Use of wire-guided and radio-guided occult lesion localization for non-palpable breast lesions:

Chan BKY, Wiseberg-Firtell JA, Jois RHS et al. Localization techniques for guided surgical excision of non-palpable breast lesions.
Cochrane Database Syst Rev. 2015 Dec 31;(12):CD009206. doi: 10.1002/14651858.CD009206.pub?2

. Davey MG, O'Donnell JPM, Boland MR et al. Optimal localization strategies for non-palpable breast cancers -A network meta-analysis
of randomized controlled trials. Breast. 2022 Apr;62:103-113. doi: 10.1016/j.breast.2022.02.004. Epub 2022 Feb 8

A systematic literature review and meta-analysis of current evidence. Asian J Surg. 2022 Jan;45(1):79-88.

Meta-analysis intraoperative ultrasound vs. wire-guided localization:




Ahmed M, Douek M. Intra-operative ultrasound versus wire-guided localization in the surgical management of non-palpable breast
cancers: systematic review and meta-analysis. Breast Cancer Res Treat. 2013 Aug;140(3):435-46.

Pan H, Wu N, Ding H, et al. (2013) Intraoperative ultrasound guidance is associated with clear lumpectomy margins for breast cancer:
a systematic review and meta-analysis. PLoS One 8:€74028. 10.1371/journal.pone.0074028

Banys-Paluchowski M, Rubio IT, Karadeniz Cakmak G et al. Intraoperative ultrasound-guided excision of non-palpable and palpable
breast cancer: systematic review and meta-analysis. in press 2022

RCTs intraoperative ultrasound vs. wire-guided localization:

1.

Hu X, Si Li, Yi Jiang et al: Intraoperative ultrasound-guided lumpectomy versus wire-guided excision for nonpalpable breast cancer. )
Int Med Res 48 (1):1-12, 2020

Hoffmann J, Marx M, Hengstmann A, et al:Ultrasound-Assisted Tumor Surgery in Breast Cancer - A Prospective, Randomized, Single-
Center Study (MAC 001); Ultraschall Med. 2019 Jun;40(3):326-332. doi: 10.1055/a-0637-1725

Rahusen FD, Bremers AJ, Fabry HF, et al. (2002) Ultrasound-guided lumpectomy of nonpalpable breast cancer versus wire-guided
resection: a randomized clinical trial. Ann Surg Oncol 9:994-998. 10.1007/BF02574518

Intraoperative ultrasound: cohort studies:

1.

Layeequr Rahman R, Puckett Y, et al. (2020) A decade of intraoperative ultrasound guided breast conservation for margin negative
resection - Radioactive, and magnetic, and Infrared Oh My. Am J Surg 220:1410-1416. 10.1016/j.amjsurg.2020.09.008

Haid A, Knauer M, Dunzinger S, et al. (2007) Intra-operative sonography: a valuable aid during breast-conserving surgery for occult
breast cancer. Ann Surg Oncol 14:3090-3101. 10.1245/s10434-007-9490-9

Ramos M, Diaz JC, Ramos T, et al. (2013) Ultrasound-guided excision combined with intraoperative assessment of gross macroscopic
margins decreases the rate of reoperations for non-palpable invasive breast cancer. Breast 22:520-524. 10.1016/j.breast.2012.10.006

Arentz C, Baxter K, Boneti C, et al. (2010) Ten-year experience with hematoma-directed ultrasound-guided (HUG) breast lumpectomy.
Ann Surg Oncol 17 Suppl 3:378-383. 10.1245/s10434-010-1230-x



5. Rubio IT, Esgueva-Colmenarejo A, Espinosa-Bravo M, et al. (2016) Intraoperative Ultrasound-Guided Lumpectomy Versus
Mammographic Wire Localization for Breast Cancer Patients After Neoadjuvant Treatment. Ann Surg Oncol 23:38-43.
10.1245/s10434-015-4935-2

6. Yu CC, Chiang KC, Kuo WL, et al. (2013) Low re-excision rate for positive margins in patients treated with ultrasound-guided breast-
conserving surgery. Breast 22:698-702. 10.1016/j.breast.2012.12.019

7. Sikosek NC, Dovnik A, Arko D, et al. (2014) The role of intraoperative ultrasound in breast-conserving surgery of nonpalpable breast
cancer. Wien Klin Wochenschr 126:90-94. 10.1007/s00508-013-0470-8

8. Barentsz MW, van Dalen T, Gobardhan PD, et al. (2012) Intraoperative ultrasound guidance for excision of non-palpable invasive
breast cancer: a hospital-based series and an overview of the literature. Breast Cancer Res Treat 135:209-219. 10.1007/s10549-012-
2165-7

9. Karadeniz Cakmak G, Emre AU, Tascilar O, et al. (2017) Surgeon performed continuous intraoperative ultrasound guidance decreases
re-excisions and mastectomy rates in breast cancer. Breast 33:23-28. 10.1016/j.breast.2017.02.014

10.Chang S, Brooke M, Cureton E, et al. (2019) Rapid Implementation of Intraoperative Ultrasonography to Reduce Wire Localization in
The Permanente Medical Group. Perm J 23.10.7812/TPP/18-073

11.Eggemann H, Costa SD, Ignatov A (2016) Ultrasound-Guided Versus Wire-Guided Breast-Conserving Surgery for Nonpalpable Breast
Cancer. Clin Breast Cancer 16:e1-6. 10.1016/j.clbc.2015.09.001

Magnetic seeds:

1. Struik GM, Schermers B, Mares | et al. Randomized controlled trial comparing magnetic marker localization (MaMaloc) with wire-
guided localization in the treatment of early-stage breast cancer. Breast J. 2021;27(8):638-650. doi: 10.1111/tbj.14262.

2. Gera R, Tayeh S, et al: Evolving Role of Magseed in wireless localization of breast lesions: systematic review and pooled analysis of
1.559 procedures. Anticancer Res 40: 1809-1815, 2020

3. Murphy E, Quinn E, Stokes M et al. Initial experience of magnetic seed localization for impalpable breast lesion excision: First 100
cases performed in a single Irish tertiary referral centre. Surgeon. 2021 Apr 8:51479-666X(21)00060-3. doi:
10.1016/j.surge.2021.02.010.



10.

11.

12.

Powell M, Gate T, Kalake O et al. Magnetic Seed Localization (Magseed) for excision of impalpable breast lesions-The North Wales
experience. Breast J. 2021 Jun;27(6):529-536. doi: 10.1111/tbj.14232. Epub 2021 Apr 15.

Kihn F, Simon CEE, Aliyeva | et al. A German Study Comparing Standard Wire Localization With Magnetic Seed Localization of Non-
palpable Breast Lesions. In Vivo. May-Jun 2020;34(3):1159-1164. doi: 10.21873/invivo.11888.

Singh P, Scoggins ME, Sahin AA et al. Effectiveness and Safety of Magseed-localization for Excision of Breast Lesions: A Prospective,
Phase IV Trial. Ann Surg Open. 2020 Dec;1(2):e008. doi: 10.1097/as9.0000000000000008.

Zatecky J, Kubala O, Coufal O et al. Magnetic Seed (Magseed) Localisation inBreast Cancer Surgery: A Multicentre Clinical Trial. Breast
Care (Basel). 2021 Aug;16(4):383-388. doi: 10.1159/000510380. Epub 2020 Oct 14.PMID: 34602944

Kelly BN, Webster AJ, Lamb L,et al. Magnetic Seeds: An Alternative to Wire Localization for Nonpalpable Breast Lesions. Clin Breast
Cancer. 2022 Jul;22(5):e700-e707. doi: 10.1016/j.clbc.2022.01.003. Epub 2022 Jan 17.PMID: 35101354

Simons JM, Scoggins ME, Kuerer HM et al.Prospective Registry Trial Assessing the Use of Magnetic Seedst o Locate Clipped Nodes
After Neoadjuvant Chemotherapy for Breast Cancer Patients. Ann Surg Oncol. 2021 Aug;28(8):4277-4283. doi: 10.1245/s10434-020-
09542-y. Epub 2021 Jan 8.PMID: 33417121

Mariscal Martinez A, Vives Rosellé |, Salazar Gémez A, et al. Advantages of preoperative localization and surgical resection of
metastatic axillary lymph nodes using magnetic seeds after neoadjuvant chemotherapy in breast cancer. Surg Oncol. 2021
Mar;36:28-33.

Morgan JL, Bromley HL, Dave RV et al.; iBRA-NET Localisation Study Group. Results of shared learning of a
new magnetic seed localisation device - A UK iBRA-NET breast cancer localisation study. Eur J Surg Oncol. 2022 Dec;48(12):2408-
2413.

Pantiora E, Jazrawi A, Hersi A-F et al., Magnetic Seed vs Guidewire Breast Cancer Localization With Magnetic Lymph Node Detection:
A Randomized clinical trail, JAMA Surg. 2023 Dec 27:€236520. doi: 10.1001/jamasurg.2023.6520
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Radar reflector markers:

1.

Kasem I, Mokbel K. Savi Scout® Radar Localisation of Non-palpable Breast Lesions: Systematic Review and Pooled Analysis of 842
Cases. Anticancer Res. 2020 Jul;40(7):3633-3643. doi: 10.21873/anticanres.14352.

Tingen JS, McKinley BP, Rinkliff JIM et al. Savi Scout Radar Localization Versus Wire Localization for Breast Biopsy Regarding Positive
Margin, Complication, and Reoperation Rates. Am Surg. 2020 Aug;86(8):1029-1031. doi: 10.1177/0003134820939903. Epub 2020 Jul
28.

Wazir U, Kasem |, Michell MJ et al. Reflector-Guided Localisation of Non-Palpable Breast Lesions: A Prospective Evaluation of the SAVI
SCOUT ° System. Cancers (Basel). 2021 May 17;13(10):2409. doi: 10.3390/cancers13102409.

Cox CE, Russell S, Prowler V et al. A Prospective, Single Arm, Multi-site, Clinical Evaluation of a Nonradioactive Surgical Guidance
Technology for the Location of Nonpalpable Breast Lesions during Excision. Ann Surg Oncol. 2016 Oct;23(10):3168-74. doi:
10.1245/s10434-016-5405-y.

Gallagher KK, lles K, Kuzmiak C, et al. Prospective Evaluation of Radar-Localized Reflector-Directed Targeted Axillary Dissection in
Node-Positive Breast Cancer Patients after Neoadjuvant Systemic Therapy..J Am Coll Surg. 2022 Apr 1;234(4):538-545.

Cebrecos |, Sdnchez-l1zquierdo N, Ganau S et al. Radioactive and non-radioactive seeds as surgical localization method of non-
palpable breast lesions. Rev Esp Med Nucl Imagen Mol (Engl Ed). 2022 Mar-Apr;41(2):100-107. doi: 10.1016/j.remnie.2022.01.002.
Epub 2022 Feb 19.PMID: 35193816

Radiofrequency-based markers (RFID): cohort studies (no RCTs available):

1.

Tayeh S, Wazir U, Mokbel K. The Evolving Role of Radiofrequency Guided Localisation in Breast Surgery: A Systematic Review. Cancers
(Basel). 2021 Oct 5;13(19):4996. doi: 10.3390/cancers13194996.

McGugin C, Spivey T, Coopey S et al. Radiofrequency identification tag localization is comparable to wire localization for non-palpable
breast lesions. Breast Cancer Res Treat. 2019 Oct;177(3):735-739. doi: 10.1007/s10549-019-05355-0.

Radioactive seeds (for RCTs see meta-analyses above):



1. Schermers B, van Riet YE, Schipper RJ et al. Nationwide registry study on trends in localization techniques and reoperation rates in
non-palpable ductal carcinoma in situ and invasive breast cancer. Br J Surg. 2021 Oct 13;znab339. doi: 10.1093/bjs/znab339.

ROLL: for RCTs see meta-analyses above
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* 18 studies with 3112 patients

e * Pairwise and network meta-analysis
Luct o Ultrasound-guided surgery vs. wire-guided surgery:
* decreased positive margin both in the pairwise [OR = 0.19 (0.11, 0.35); P < 0.01] and network
NO meta-analysis [OR = 0.19 (0.11, 0.60)]

* astatistically significant reduction in re-operation rate [OR = 0.19 (0.11, 0.36); P < 0.01] and
operative time [MD = -4.24 (-7.85, -0.63); P = 0.02]

Ultrasound-guided surgery vs. ROLL / RSL:

a statistically significant reduction in positive margin compared to ROLL [OR = 0.19 (0.11,0.6)]
and RSL [OR = 0.26 (0.13, 0.52)]

www.ago-online.de

R »Ultrasound-guided surgery has potential benefits in reduction of positive

LENnReEN

HEILEN surgical margin, the rest of the techniques seem to have equivalent efficacy.”

1. Athanasiou C, Mallidis E, Tuffaha H. Comparative effectiveness of different localization techniques for non-palpable breast cancer. A
systematic review and network meta-analysis. Eur J Surg Oncol. 2021 Oct 11;S0748-7983(21)00751-4. doi:
10.1016/j.ejs0.2021.10.001.
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Version 2024.1E
Aim: tumor-free margins (“no ink on tumor” is sufficient even 2a A +
L s ey in case of unfavorable tumor biology)
Re-excision for invasive or non-invasive tumor cells reaching 2a B ++
WO margin (final histology)

= Invasive breast cancer with EIC*

Re-excision for invasive or non-invasive tumor cells reaching 2a B ++
margin (final histology)

Re-excision in case of a close margin of the intraductal 2a B
component (< 2 mm on final histology)**

www.ago-online.de
roRSCHIN *  No clear definition of EIC in the literature. Increased risk of local recurrence in case of EIC with at least twice the greatest
it di ion of the invasive tumor comp (definition according to the German $3 guideline).
i "

** Individual approach with consideration of patient’s age and tumor extent

Invasive cancer — margins:

1.

Moran MS, Schnitt SJ, Giuliano AE et al. Society of Surgical Oncology-American Society for Radiation Oncology consensus guideline

on margins for breast-conserving surgery with whole-breast irradiation in stages | and Il invasive breast cancer. J Clin Oncol. 2014
May 10;32(14):1507-15. doi: 10.1200/JC0.2013.53.3935.

Houssami N, Macaskill P, Marinovich ML, Morrow M. The Association of Surgical Margins and Local Recurrence in Women with
Early-Stage Invasive Breast Cancer Treated with Breast-Conserving Therapy: a Meta-analysis. Ann Surg Oncol. 2014 March ; 21(3):
717-730. d0i:10.1245/s10434-014-3480-5

Buchholz TA, Somerfield MR, Griggs JJ, et al. Margins for breast-conserving surgery with whole-breast irradiation in stage | and 1|
invasive breast cancer: American Society of Clinical Oncology endorsement of the Society of Surgical Oncology/American Society for
Radiation Oncology consensus guideline. J Clin Oncol. 2014 May 10;32(14):1502-6.

Consensus Guideline on Breast Cancer Lumpectomy Margins. The American Society of Breast Surgeons 2018.
https://www.breastsurgeons.org/docs/statements/Consensus-Guideline-on-Breast-Cancer-Lumpectomy-Margins.pdf

Schnitt SJ, Moran MS, Giuliano AR. Lumpectomy Margins for Invasive Breast Cancer and Ductal Carcinoma in Situ: Current Guideline
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Invasive cancer with intraductal component - margins:
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Statement: stereotactic excision alone ...
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Margin probe:
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Intraoperative clip marking of the tumor bed:

1. van Mourik AM, Elkhuizen PHM, Minkema D et al.; Dutch Young Boost Study Group; Corine van Vliet-Vroegindeweij
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Statement: Multicentricity
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cohort study of 8,935 patients. Breast Cancer Res Treat. 2013 Dec;142(3):579-90.

2. Tan MP, Sitoh NY, Sim AS. Breast conservation treatment for multifocal and multicentric breast cancers in women with small-volume
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4, Masannat YA, Agrawal A, Maraqga L et al. Multifocal and multicentric breast cancer, is it time to think again? Ann R Coll Surg Engl.
2020 Jan;102(1):62-66.

5. Neri A, Marrelli D, Megha T et al. Clinical significance of multifocal and multicentric breast cancers and choice of surgical treatment: a
retrospective study on a series of 1158 cases. BMC Surg. 2015 Jan 14;15:1.

6. Boughey JC, Rosenkranz KM, Ballman KV et al., Impact of breast conservation therapy on local recurrence in patients with multiple
ipsilateral breast cancer - results from ACOSOG 711102 (Alliance). SABCS 2022, GS4-01



Statement: positive microscopic margins
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2. Marinovich ML, Azizi L, Macaskill P, et al: The Association of Surgical Margins and Local Recurrence in Women with Ductal Carcinoma
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Statement: Inflammatory Carcinoma
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Kell MR, Morrow M. Surgical aspects of inflammatory breast cancer. Breast Dis. 2005-2006;22:67-7

Woodward WA, Buchholz TA. The role of locoregional therapy in inflammatory breast cancer. Semin Oncol. 2008 Feb;35(1):78-86
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Bristol IJ, Woodward WA, Strom EA, Locoregional treatment outcomes after multimodality management of inflammatory breast
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Singletary SE Surgical management of inflammatory breast cancer. Semin Oncol. 2008 Feb;35(1):72-7
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6. van Uden DJ, van Laarhoven HW, Westenberg AH et al. Inflammatory breast cancer: An overview. Crit Rev Oncol Hematol. 2015
Feb;93(2):116-26.
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8. Mamouch F, Berrada N, Aoullay Z et al. Inflammatory Breast Cancer: A Literature Review. World J Surg;9(5-6):129-135
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breast cancers. Breast Cancer Res Treat. 2001 Jul;68(1):1-8.

2. Cho LC, Senzer N, Peters GN. Conservative surgery and radiation therapy for macroscopically multiple ipsilateral invasive breast



cancers. Am J Surg. 2002 Jun;183(6):650-4.

. Okumura S, Mitsumori M, Yamauchi C. Feasibility of breast-conserving therapy for macroscopically multiple ipsilateral breast cancer.
Int J Radiat Oncol Biol Phys. 2004 May 1;59(1):146-51.

. Oh L, Dryden MJ, Woodward WA. Locoregional control of clinically diagnosed multifocal or multicentric breast cancer after
neoadjuvant chemotherapy and locoregional therapy. J Clin Oncol. 2006 Nov 1;24(31):4971-5

. Meijnen P, Bartelink H. Multifocal ductal carcinoma in situ of the breast: a contraindication for breast-conserving treatment? J Clin
Oncol. 2007 Dec 10;25(35):5548-9.

. Chen H, Wu K, Wang M, et al: Standard mastectomy should not be the only recommended breast surgical treatment for non-
metastatic inflammatory breast cancer: A large population-based study in the Surveillance, Epidemiology, and End Results database
18. Breast. 2017 Oct;35:48-54.
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Statement: Axillary lymph node dissection

1.

Brackstone M, Baldassarre FG, Perera FE et al. Management of the Axilla in Early-Stage Breast Cancer: Ontario Health (Cancer Care
Ontario) and ASCO Guideline. J Clin Oncol. 2021 Sep 20;39(27):3056-3082. doi: 10.1200/JC0.21.00934

Kuehn T, Bembenek A, Decker T. A concept for the clinical implementation of sentinel lymph node biopsy in patients with breast
carcinoma with special regard to quality assurance. Cancer. 2005 Feb 1;103(3):451-61

Rudenstam CM, Zahrieh D, Forbes JF: Randomized trial comparing axillary clearance versus no axillary clearance in older patients with
breast cancer: first results of International Breast Cancer Study Group Trial 10-93. J Clin Oncol 24(3): 337-344, 2006.

Van la Parra: The value of sentinel lymph node biopsy in ductal carcinoma in situ (DCIS) and DCIS with microinvasion of the breast. Eur
J Surg Oncol. 2008 Jun;34(6):631-5

Gerber B, Heintze K, Stubert J, et al. Axillary lymph node dissection in early-stage invasive breast cancer: is it still standard today?
Breast Cancer Res Treat. 2011 Aug;128(3):613-24. Epub 2011 Apr 27. Review.

Lyman GH, Temin S, Edge SB, et al; American Society of Clinical Oncology Clinical Practice, Sentinel lymph node biopsy for patients
with early-stage breast cancer: American Society of Clinical Oncology clinical practice guideline update. Clin Oncol. 2014 May
1;32(13):1365-83
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7. Lyman GH, Somerfield MR, Bosserman CD et al. Sentinel Lymph Node Biopsy for Patients with Early Stage Breast Cancer: American
Society of Clinical Oncology Clinical Practice Guideline Update. DOI :10.1200/JC0.2016.71.

8. Bromham N, Schmidt-Hansen M, Astin M, et al. Axillary treatment for operable primary breast cancer. Cochrane Database Syst Rev.
2017 Jan 4;1:CD004561.
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1. Euhus DM. Management of the clinically positive axilla. Breast J. 2020 Jan;26(1):35-38.
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1. Rutgers EJ. Sentinel node biopsy: interpretation and management of patients with immunohistochemistry-positive sentinel nodes
and those with micrometastases. J Clin Oncol. 2008 Feb 10;26(5):698-702.

2. LiY, Zhang H, Zhang W, et al: A competing risk analysis model to determine the prognostic value of isolated tumor cells in axillary
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Oncology 10:572316, 2020
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1. Mamtani A, Patil S, Stempel M, et al. Axillary Micrometastases and Isolated Tumor Cells Are Not an Indication for Post-mastectomy
Radiotherapy in Stage 1 and 2 Breast Cancer. Ann Surg Oncol. 2017 Aug;24(8):2182-2188.

2. Cserni G, Gregori D, Merletti F: Meta-analysis of non-sentinel node metastases associated with micrometastatic sentinel nodes in
breast cancer. BrJ Surg 91(10): 1245-1252, 2004.

3. Rutgers EJ. Sentinel node biopsy: interpretation and management of patients with immunohistochemistry-positive sentinel nodes
and those with micrometastases. J Clin Oncol. 2008 Feb 10;26(5):698-702

4. GalimbertiV, Cole BF, Zurrida S, et al. International Breast Cancer Study Group Trial 23-01 investigators. Axillary dissection versus no
axillary dissection in patients with sentinel-node micrometastases (IBCSG 23-01): a phase 3 randomised controlled trial. Lancet
Oncol. 2013 Apr;14(4):297-305.
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2017 Sep 12;318(10):918-926.

2. Hennings A, Kopke M, Feisst M et al. Which patients with sentinel-positive breast cancer after breast conservation still receive

completion axillary node dissection in routine clinical practice. Breast Cancer Res Treat 2018 https://doi.org/10.1007/s10549-018-
5009-2

3. Morrow M, Jagsi R, Mclead MC et al. Surgeons Attitudes toward the Omission of Axillary Dissection in Early Breast Cancer. JAMA
Oncol 2018;4(11)1511-16

4. Poodt IGM, Spronk PER, Vugts G et al. Trends on Axillary Surgery in Nondistant Metastatic Breast Cancer Treated Between 2011 and
2015: A Dutch Population based Study in The ACOSOC Z0011 and AMAROS Era. Ann Surg Oncol 2018268(6):1084-1090.

5. Jagsi R, Chadha M, Moni J, et al. Radiation field design in the ACOSOG 70011 (Alliance) Trial. J Clin Oncol. 2014 Nov 10;32(32):3600-6.

6. Barrio AV, Downs-Canner S, Edelweiss M et al. Microscopic Extracapsular Extension in Sentinel Lymph Nodes Does Not Mandate
Axillary Dissection in Z0011-Eligible Patients. Ann Surg Oncol. 2019 Dec 9.

cNO pN1 (sn) and mastectomy (no chestwall radiotherapy) LoE 1b B AGO +*

1. Cody HS 3rd1. Extending ACOSOG Z0011 to Encompass Mastectomy: What Happens Without RT? Ann Surg Oncol. 2017
Mar;24(3):621-623.

ALND indicated, but not feasible — Radiotherapy according to AMARQS-trial (validated for cNO pN1sn) LoE 1b B AGO +

1. Donker M, van Tienhoven G, Straver ME, et al. Radiotherapy or surgery of the axilla after a positive sentinel node in breast cancer
(EORTC 10981-22023 AMAROS): a randomised, multicentre, open-label, phase 3 non-inferiority trial. Lancet Oncol. 2014
Nov;15(12):1303-10.

2. Euhus DM. Management of the clinically positive axilla. Breast J. 2020 Jan;26(1):35-38.




ACOSOG 70011 gross extra nodal disease was not clearly defined in the protocol: A, Giuliano: personal email communication January
2023
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Giuliano AE, Ballman KV, McCall L et al. Effect of axillary dissection vs no axillary dissection on 10-year overall survival among
women with invasive breast cancer and sentinel node metastasis: The acosog z0011 (alliance) randomized clinical trial. JAMA
2017, 318,918-926

Reimer TS, Nekljudova V, Loibl, S et al. Restricted axillary staging in clinically and sonographically node-negative early invasive
breast cancer (c/i t1-2) in the context of breast concerving therapy: First results following commencement of the intergroup-
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Gion M, Pérez-Garcia JM, Llombart-Cussac A et al. Surrogate endpoints for early-stage breast cancer: a review of the state of the
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Chiec L, Shah AN. Risk-based Approaches for Optimizing Treatment in HER2-Positive Early Stage Breast Cancer. Semin Oncol 2020,
47:249-258.

Cortazar P, Geyer CE Jr. Pathological complete response in neoadjuvant treatment of breast cancer. Ann Surg Oncol 2015, 22,
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in early breast cancer: Meta-analysis of individual patient data from ten randomised trials. Lancet Oncol 2018, 19, 27-39.

Cirier J, Body G, Jourdan ML et al. Impact of pathological complete response to neoadjuvant chemotherapy in invasive breast
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