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Diagnosis and Treatment of Patients
with early and advanced Breast Cancer

Breast Cancer:
Specific Situations and Tumor Entities
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LoE

1a

1b

1c

2a

2b

2c

3a

3b

Therapy / Prevention, Aetiology / Harm

Systematic review (with homogeneity) of randomised controlled trials

Individual randomised controlled trials (with narrow Confidence
Interval)

All or none

Systematic review (with homogeneity) of cohort studies

Individual cohort study (including low quality randomised controlled
trials; e.g., < 80% follow-up)

"Outcomes" Research; Ecological studies

Systematic review (with homogeneity) of case-control studies

Individual Case-Control Study

Case-series (and poor quality cohort and case-control studies)

Expert opinion without explicit critical appraisal, or based on
physiology, bench research or "first principles"

Prognosis

Systematic review (with homogeneity) of inception cohort studies; clinical
decision rule validated in different populations

Individual inception cohort study with = 80% follow-up; clinical decision rule
validated in a single population

All or none case-series

Systematic review (with homogeneity) of either retrospective cohort studies or
untreated control groups in randomised controlled trials

Retrospective cohort study or follow-up of untreated control patients in a
randomised controlled trials; Derivation of clinical decision rule or validated on
split-sample only

"Outcomes" Research

Case-series (and poor quality prognostic cohort studies)

Expert opinion without explicit critical appraisal, or based on physiology, bench
research or "first principles"
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B consistent level 2 or 3 studies or extrapolations from level 1
studies

C level 4 studies or extrapolations from level 2 or 3 studies

D level 5 evidence or troublingly inconsistent or inconclusive

www.ago-online.de studies Of any Ievel
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AGO Grades of Recommendation

++

This investigation or therapeutic intervention is highly beneficial for patients,
can be recommended without restriction, and should be performed.

This investigation or therapeutic intervention is of limited benefit for patients
and can be performed.

This investigation or therapeutic intervention has not shown benefit for
patients and may be performed only in individual cases. According to current
knowledge a general recommendation cannot be given.

This investigation or therapeutic intervention can be of disadvantage for
patients and might not be performed.

This investigation or therapeutic intervention is of clear disadvantage for
patients and should be avoided or omitted in any case.



IR ED Breast Cancer:

. > Specific Situations and Tumor Entities
wi o u \lersions 2005-2025:
Guideines reas Dall / Ditsch / Fehm / Fersis / Friedrich / Gerber / Gluz / Goéhring /

Harbeck / Huober / Janni / Kolberg-Liedtke / Loibl / Liick / Lux / Maass /

Mundhenke / Miuller / Oberhoff / Rody / Scharl / Schmidt / Schneeweiss /
Schiitz / Sinn / Solomayer / Stickeler / Thomssen

= Version 2026:
Krug / Rhiem / Sinn

www.ago-online.de



S Content — Specific Situations and Tumor

©AGOe. V. :
i der DGGG oV, = Breast cancer in
S DKG o, = frail, elderly patients
Guidelines Breast = patients with disabilities

Version 2026.1E

= transgender patients
= male patients
Inflammatory breast cancer (IBC, cT4d)
Axillary metastases in occult breast cancer (AxCUP)
Specific tumor entities:
= Paget’s disease
= Malignant and Boderline Phylloides-Tumor
= Sarcoma, Angiosarcoma
www.ago-online.de = Metaplastic breast cancer



Treatment for Elderly Patients
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®AGO 6. V. AGO ++

in der DGGG e.V.
sowie
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cumresmas "IN g€NeEral, treatment recommendations are the same as for the “younger
Version 2026.1E patients”, taking into account different biological, physical, psychological and
treatment-related factors and the geriatric assessment (GA).

= Treatment options and recommendations are based on an assessment of the
patient's physical condition, vulnerability, frailty, life expectancy and individual
goals, and not just on age.

= Jtisintegrated into a collaborative decision-making process, taking into
account the values and goals of the individual patient.

www.ago-online.de
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Treatment for Frail Patients

(Life Expectancy < 5 yrs., Substantial Comorbidities)

Reduced standard treatment
Options extrapolated from trials in elderly non-frail patients:
Surgery
= Breast surgery to achieve local control

=  Breast surgery to improve overall survival
=  Omission of axillary surgery for cNO
Radiotherapy

=  Omission of radiotherapy for pT1, pNO, RO, ER / PR positive, HER2-negative,
endocrine adj. therapy

=  Omission of radiotherapy for pT2-3, ER /PR positive, HER2- negative,
endocrine adj. therapy

Endocrine therapy
=  Endocrine therapy (HR+)
=  Endocrine therapy alone (without surgery/radiotherapy at first diagnosis)

=  Omission of endocrine adj. therapy after BCS and radiotherapy

LoE GR AGO
2b C ++
1a? A +
2b C -
2b B +
1a B +
2b B +/-
1a A

2b B

1b B +



Geriatric Assessment

Links to current frailty scales:
©AGOe. V.

in der DGGG e.V. = Ability to tolerate treatment varies greatly (,,functional reserve®)
in der DKG e.V. = Comprehensive geriatric assessment describes a multidisciplinary evaluation
Guidelines Breast of independent predictors of morbidity & mortality for older individuals (CGA)

Version 2026.1E . .
= Physical, mental, and psycho-social health

= Basic activities of daily living (dressing, bathing, meal preparation, medication management, etc.)
= Living arrangements, social network, access to support services

= General assessment tools:
=  Charlson Comorbidity Index (CCl, widely used; good predictor over a 10-year period)
= 12 prognostic indicators to estimate 4-year mortality risk
= Short screening tests (more qualitative evaluation)
= |ADL (IADL = The Lawton Instrumental Activities of Daily Living Scale with 8 domains of
function, that are measured)
= G8 (Age plus Malnutrition Assessment, MNA)
=  Geriatric Prognostic Index (GPl), 3 parameters in oncological patients (food intake in the
www.ago-online.de last 3 months, > 3 prescribed drugs, moblity and autonomy)
= Timed-up-and-go-test
=  Frailty Index (Fl), Carolina Frailty Index (CFl)
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AGO ++

,People with disabilities have the right to the enjoyment of the highest attainable
standard of health without discrimination on the basis of disability.”
(Cited from Article 25 of the Convention on the Rights of Persons with Disabilities by the United Nations)

Early detection, treatment planning and execution:

= should be continously assessed regarding feasibility and potential benefit.

This should be done on an individual basis as an informed and patient-centered
decision respecting the individual condition, abilities, preferences and social

network including patients, their family members, caregivers and legal guardian,
if applicable.



=<1 Support in Caring for Patients with Cognitive
1 > Impairment

©AGOe. V. Specialised centres, e.g.
in der DGGG e.V. Medical treatment centres for adults with mental or severe multiple disabilities (MZEB) (§119b SGB V)
sowie - . £
i https://bagmzeb.de/mzeb-finden/ . -
= https://www.lbbp.nrw.de/menschen-mit-behinderung/mzeb
Guidelines Breast = https://www.lebenshilfe.de

Version 2026.1E

Information material in easy-to-read language, e.g.

Prevention, screening, early detection

= https://www.lebenshilfe.de/informieren/familie/krebsinformationen

= https://www.lebenshilfe.de/fileadmin/Redaktion/PDF/2_Informieren/Krebsvorsorge Leichte Sprache 1.pdf

= https://www.krebsinformationsdienst.de/fileadmin/pdf-dateien/broschueren/erblicher-brustkrebs-eierstockkrebs-leichte-
sprache.pdf

= https://www.krebsinformationsdienst.de/fileadmin/pdf-dateien/broschueren/krebsvorbeugung-leichte-
sprache.pdf?utm_source=chatgpt.com

Cancer therapy

= https://www.lebenshilfe.de/fileadmin/Redaktion/PDF/2_Informieren/Krebsbehandlung_Leichte_Sprache 2_klein.pdf

= https://www.hogrefe.com/de/shop/einfach-sprechen-ueber-gesundheit-und-krankheit-99600.html

Specialised medical associations and social organisations (in collaboration with DKG, DKH, self-help organisations and others), e.g.
www.ago-online.de = Deutsche Gesellschaft fiir Medizin fur Menschen mit geistiger oder mehrfacher Behinderung (DGMGB) e. V., https://dgmgb.de/

= Bundesvereinigung Lebenshilfe e. V., https://www.lebenshilfe.de/

= Sozialverband Deutschland (SoVD), https://www.sovd.de/
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Transgender and Breast Cancer

®AGOe. V. Oxford
in dgr DGGG e.V.
isno:ljver DKG e.V. LoE GR AGO
Veron202610. ™ Transgender-people should be informed about signs and +t
symptoms of breast cancer.
= Transgender people should be offered genetic counseling ++
according to criteria for the Cis-Population*.
= Offer breast cancer screening to transgender women after ++

25 years of gender-affirming hormone therapy.

= Age-adjusted breast cancer screening before mastectomy
and histological analysis of removed breast tissue in 3 A ++
transgender men.

www.ago-online.de

*Person whose gender identity corresponds to their sex assigned at birth
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Male Breast Cancer*: Diagnostic

Work-Up and Loco-Regional Therapy

There is no specific breast cancer screening or early detection

programs for men.

Diagnostic work-up as in women

Standard-surgery: Mastectomy

Radiotherapy as in women (consider tumor / breast relation!)

Ultrasound

Mammography

BCS is an option (tumor / breast relation)
Sentinel-node excision (SLNE)

In occult breast cancer / axillary cancer of unknown primary

Genetic counseling

Aftercare and rehabilitation as in women with breast cancer

* Treatment in certified breast cancer centers recommended; ** Participation in register study recommended

Oxford
LoE GR AGO
4 C +
2b B ++
3b o +
4 C L
4 C k%
2a B +
2b B +
2a C +
2b B o
++



N Male Breast Cancer:
K\ Prognostic Factors
©£€%§G¥G e.V. Oxfo rd
in der DKG e.V.
Guidelines Breast LO E G R AGO
Version 2026.1E
= Nodal status 2b A +
= Age 2b B +
= Tumor size 2b A ++
= ER/ PR Expression 2b A ++
= Ki-67 Expression 2b C +/-
= Grade 2b C +/-
= Genomic signatures 2b B +

www.ago-online.de
FORSCIHIEN
LEFIREN
HEILEN
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Male Breast Cancer:

Systemic Therapy

Systemic therapy in analogy to breast cancer in
women

Specifics of endocrine therapy

Tamoxifen
GnRHa + Al
Al without GnRHa

Oxford
LoE GR AGO
e
2b B em
4 C +
2b B -
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Inflammatory Breast Cancer (IBC, cT4d)

Specific scores should be used for diagnosis of IBC.

Staging (including adequate breast imaging)
Skin punch biopsy (at least 2; detection rate < 75%)
Treatment according to guidelines (as in non-IBC)
Neoadjuvant chemotherapy
Mastectomy + axillary dissection after chemotherapy
=  Breast conserving therapy in case of pCR (individual)
= |If reconstruction is desired, prefer delayed breast reconstruction
=  Targeted Axillary Dissection for cN1 = ycNO

Radiotherapy of the chest wall including regional lymph nodes
independent of therapy response

Oxford
loE GR AGO
o+
2c B ++
2c B +
2b B A
2b B A
2c B +
2b C +/-
3b C +
3b C +/-
2c B ++
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Diagnosis of Inflammatory Breast Cancer

(adapted from Jagsi et al. Breast Cancer Res Treat 2022)

Characteristic Score 3 Score 2 Score 1 Priority Factor
(Multiplier)
Timing of signs/ symptoms <3 months 3-6 months > 6 months X3
Skin changes Any peau d’orange Skin edema/ thickening > 1/3 of the Focal skin edema/thickening (<1/3 of the X3
breast breast)
Swelling/enlarge-ment of Clinically apparent enlargement of the Intentionally blank (only score 3 or 1) Breast edema identified on imaging but X3
the breast breast or new asymmetry in breast size not
clinically detectable
Erythema or other skin Complete or near complete involvement Not nearly complete but greater than Minimal involvement or ambiguous color X2
discoloration of mini- change
the breast mal involvement of the breast
Nipple abnormalities New nipple inversion New nipple flattening or other Crusting of the nipple/areola without X2
asymmetry other
nipple changes
Lymphatic tumor cell Dermal lymphatic emboli present Non-dermal lymphatic emboli present Intentionally blank (only score 3 or 2) X2
emboli
Breast imaging Diffuse involvement of breast Enlargement of non-axillary nodes X1

parenchyma

If a characteristic it is totally absent, enter a score of zero. If statements in multiple columns describe the patient presentation, the highest scoring column should be selected. The score
for each characteristic is multiplied by the priority factor, then the subtotals of all the characteristics are added together to yield

a total score (Total IBC Value).

Total IBC Scores are: DEFINITELY IBC (total score = 42), STRONG POSSIBILITY of IBC (total score 25-41), WEAK POSSIBILITY of IBC (total score 14—24), NOT IBC (total score < 14)




N

Axillary Metastasis in Occult Breast Cancer (AxCUP)

8 Swm Diagnostic Imaging
®AGO e. V. Oxford
in dgr DGGG e.V.
isno:,jver DKG e.V. LO E G R AGO
Verson 20261 = Breast imaging incl. Breast-MRI 3 B o
= Exclude contralateral cancer 3 B SR
= Staging (CT thorax / abdomen, pelvis, bone scan) 3 B e

If histological diagnosis is not certain

= Exclude non-breast malignancy, especially 5 D SHE
in case of TNBC (e.g. NEC, female genital tract,
lung, thyroid gland, stomach, skin, ENT)

PET / PET-CT 3b B +

www.ago-online.de



Axillary Metastasis in Occult Breast Cancer

;i > (Cancer of Unknown Primary — AxCUP)
FAGOe V. = Incidence: < 1% of metastatic axillary disease

sowie
in der DKG e.V.

In > 95% occult breast cancer, < 5% other primary

Guidelines Breast
Version 2026.1E

Immunhistology

* ER-positive: 55%

* HER2 3+:35%

* Triple-negative: 38%

Nodal status:
= 1-3Ln-Met.in48%
= >3 Ln-Metin52%

www.ago-online.de

Outcome similar or better compared to breast cancer with similar tumor
biology and tumor stage




Axillary Metastasis in Occult Breast Cancer (AxCUP)

Smm Pathology, Molecular Pathology
°AGO & V. Oxford
Lnosv?; DGGG e.V. LOE G R AGO
in der DKG e.V.
cusineseeast ' Immunohistochemistry (ER, PR, HER2, Ki-67, GATA) 5 D ++
Version 2026.1E
= Immunohistochemistry (e.g. Ck5/6, Ck7, Ck20, SOX- 5 D ++
10, PAX-8, TTF1, Synaptophysin etc.) to exclude other
primary malignancies in case of TNBC phenotype or
unusual histology, e.g. NEC, female genital tract, lung,
ENT tumors, thyroid, stomach, skin
= Gene expression profiling for determination 2C B +/-
or primary site (e.g. CUPprint, Pathwork, TOT,
CancerType)
www.ago-oninede = NGS, epigenetics for determination of primary site 2c B +/-

(Panel-Sequencing, e.g. EPICup)
= Prognostic gene expression tests 5 D --
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Axillary Metastasis in Occult Breast Cancer (AxCUP)

5 Smm Therapy
©AGOe. V. Oxford
in dgr DGGG e.V.
isnog; DKG e.V. LoE GR AGO
guidelines Sreast = Axillary dissection 3a C -
= Targeted axillary dissection after NACT (in case 3b C +
of clinical complete remission
= Regional nodal irradiation 3b B
= Breast irradiation if breast MRI is negative (acc. BCT) 2c B
= Mastectomy if breast MRI is negative 3a C -
= (Neo-)adjuvant systemic therapy according 5 D o

to breast cancer guidelines (AGO)

www.ago-online.de
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,BCT* in patients with Occult Breast Cancer
(AxCUP)

Kim H, Park W, Kim SS et al. Prognosis of patients with axillary lymph node metastases from occult
breast cancer analysis of multicenter data. Radiat Oncol J. 2021 Jun;39(2):107-112.

Retrospective analysis, n = 53 with AxCUP and OBC (adenocarcinoma); exclusion of a primary by extensive
imaging. Eleven pts received blind upper quadrantectomy, 42 no breast surgery; 46 pts received whole
breast irradiation (WBI), 7 did not; median F/U 85 months .

Result: 2 in-breast recurrences, 1 RLN rec., 1 combined in-breast and RLN, no distant metastases.

5 year DFS with WBI: 97.8% without WBI 83,3% (p = 0.01 univariate; in multivariate analysis nor biology
nor extent of the disease nor therapy had a significant impact).

Discussion: ..in patients confirmed to have no lesion in the breast by contemporary imaging studies, it is
necessary to include the ipsilateral breast in the radiation field in females with OBC presenting as AxCUP.

Tsai C, Zhao B, Chan T, Blair SL. Treatment for occult breast cancer: A propensity score analysis of the
National Cancer Database. Am J Surg. 2020 Jul;220(1):153-160.

Given the equipoise in overall survival among the treatment options, we conclude that after axillary
clearance, breast preservation and radiation therapy alone may be sufficient in the treatment of
patients with occult breast cancer.
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Paget’s Disease of the Breast Diagnosis

©AGO e. V. Oxford
in dgr DGGG e.V.
isnO\éV; DKG e.V. LoE GR AGO
guidelines Sreast = Histological verification by skin biopsy* ++
= Mammography, sonography 4 D ++
= MRI of the breast if other imaging negative 4 C +
* Immunohistochemistry (ER, PR, HER2, CK7) 5 D SR

to detect benign and HER2-negative cases

www.ago-online.de
FOR: iji
e * including all skin strata (e.g. by punch biospy or wedge excision)
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Paget‘s Disease of the Breast

Definition: Paget’s disease of the breast is characterized by an intraepidermal tumor
manifestation typically originating in intraductal or invasive breast cancer.

Clinical presentation: skin eczema of the nipple, areola and surrounding skin; thickening,
pigmentation and scaly skin

Feature Frequency

Presentation Paget’s disease with invasive Ca. (37-58%)
Pa§et’s disease mit DCIS (30-63%)

Isolated Paget’s disease (4-7%)

Isolated Paget’s disease with invasion (rare)

IHC HER2-positive (83-97%)
ER-positive i10-14%3
AR-positive (71-88%
Prognosis and tumor Excellent in isolated Paget’s disease
biology In combination with invasive breast cancer or DCIS, prognosis

is determined by the underlying breast disease
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Paget‘s Disease of the Breast

Therapy

Paget’s disease with underlying disease
(invasive breast cancer, DCIS)

= Therapy according to standard of underlying disease

Isolated Paget’s disease of the NAC without
invasion:

= RO-resection including NAC

= Omission of adjuvant radiotherapy if RO

= Sentinel-node excision (SLNE) in BCS

= Sentinel-node excision (SLNE) in mastectomy

Oxford
lLoE GR AGO
5 D ++
1c B ++
4 D +/-
2b B --
3a C +/-
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Borderline and Malignant Phyllodes Tumor
Diagnosis
Oxford
LoE GR AGO
= Mammography, sonography 3 C ++
= Diagnosis on core biopsy, grade determination on 3 C ++
resection specimen
= Breast MRI 3 C +/-
= Staging only malignant PT (CT thorax / abdomen, 5 D SHE
bone scan)
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Borderline and Malignhant Phyllodes Tumor

Name derived from greek term of “Phyllon” (leaf) due to its lobulated histological
aspect

Differential diagnosis may be problematic on core biopsy

Resection margin is independent prognostic parameter

Comparable rates of recurrence in association with BCT or mastectomy
In-Breast recurrence relatively frequently seen (10-30%)

Distant metastasis relatively rare (< 10%) and almost exclusively seen in malignant
phyllodes tumor.

Adverse pathological criteria: marked stromal cellularity and overgrowth,
increased nuclear atypia, presence of large necrohemorrhagic areas, and high
mitotic activity associated with increased risk of distant recurrence



rne e

Phyllodes Tumor

o MAMMA
:
&
©AGOe. V. * Frequency 0.3 — 1% of all primary breast tumors
in der DGGG e V. parameter frequencies
in der DKG e.V.
- Grading (3-STEP histological grading Benign (75%)
guicelines reast system% Borderline ((16%)

Malignant (9%)

Median age at time of diagnosis Benign PT: 39y
Borderline PT: 45y
Malignant PT: 47 y

Local recurrence Benign PT: 4 -17%
Borderline PT: 14 - 25%
Malignant PT: 23 - 30%

Metastasis Benign PT: < 1%

www.ago-online.de Borderline: PT: 1.6%
Malignant PT: 16-22%

10 y OS: 86—90% (range: 57-100%) depending on subtype and unfavorable histological criteria



~=<|  Borderline and Malignant Phyllodes Tumor
> Surgery

©AGO e. V. Oxford
in dgr DGGG e.V.
isnog; DKG e.V. LoE GR AGO
o = Fibroepithelial lesions with rapid growth or size > 3 cm 5 D ++
should be excised (independently from the any CNB
result)
= If the result of the CNB is unclear or suspicious for PT, 5 D o
excision with clear margins should be performed
= SLNE / Axillary dissection (if clinically unsuspicious) 4 C -

= Treatment of local recurrence

= RO resection (breast-conserving surgery or simple 4 C ++
www.ago-online.de maSteCtomy)



okt Phyllodes Tumors of the Breast: Canadian National
Consensus Document Using Modified Delphi Methodology

[as
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©AGO 6.V Canadian Phyllodes Tumor Consensus Panel (23 panelists): Example of one out of 109 state-
inderbeGGev. | ments on diagnosis and therapy of phyllodes tumors that were discussed (73 with consensus).

sowie
in der DKG e.V.

Guidelines Breast | The following statements are referring to MALIGNANT phyllodes (diagnosed on biopsy)

Version 2026.1E If the diagnosis of malignant PT is known preoperatively, malignant PT should under-go wide excision
(clinical 1 cm), with the goal of negative microscopic margins 87%
* In patients with negative margins who undergo wide excision (clinical 1cm) —if the

*  microscopic margin is:

* <2 mm: reexcision of margin can be offered 82%
* 2-10 mm: no re-excision should be offered 65%
* >10 mm: no reexcision should be offered 100%
* Patients with tumor on ink after breast conservation, should be offered reexcision (this includes
“shelled out” and positive margins) 96%

www.ago-online.de

Bogach J et al. Ann Surg Oncol. 2023 Oct;30(11):6386-6397.
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Borderline and Malighant Phyllodes Tumor
- Margins -

Oxford
LoE GR AGO
= Intended lesion-free surgical margins are* 2b B e

- in borderline PT: 22 mm
- in malignant PT: 2 10 mm

* Intended pathologically lesion-free margins are* 2b B ++
- in borderline PT: negative (no ink on tumor)
- in malignant PT: 22 mm

= Re-resection recommended 2b B ++

- in borderline PT: if margin* positive (ink on tumor)
- in malignant PT: if margin <2 mm

* Margins related to breast tissue only (but not to skin or to the thoracic wall)



~=<  Borderline and Malignant Phyllodes Tumor

[, MAMMA . . .
- Adjuvant Radiotherapy (Goal: local control) -
S Oxford
©AGOe. V.
in der DGGG e.V. Borderline PT LoE GR AGO
sowie
in der DKG e.V. = BCS, RO 3a B -
Guidelines Breast =  BCS, R1 (re-excision not possible or refused by patient) 5 D +/-
Version 2026.1E
=  Mastectomy, RO 3a B -
=  Mastectomy, R1 (re-excision not possible or refused by patient) 5 D +/-
Malignant PT
= BCS, RO 3a B +
=  BCS, 25 cm or R1 (re-excision not possible or refused by patient) 3a B ++
=  Mastectomy, RO 3a B -
= Tumor25cm 3a B +
= Mastectomy, R1 (re-excision not possible or refused by patient) 3a B +
www.ago-online.de Local recurrence (without previous RT)
FORSCHEN
LEFIREN = BCS (R1 or malignant PT) 5 D +

HEILEN
= Mastectomy (Tumor 25 cm or R1) 5 D +



=<7 Borderline and Malignant Phyllodes Tumor

Smm Systemic Therapy

©AGOe. V. Oxford
in der DGGG e.V.
in der DKG 6.V, LoE GR AGO
Guidelines Breast = Adjuvant systemic therapy

Version 2026.1E . .
=  Endocrine therapy (irrespect. of ER/PR)

=  Chemotherapy

=  Primary systemic therapy, if complete resection (R0) presumably 4 C +
cannot be achieved (Adriamycin/Ifosfamid)

= Adjuvant systemic treatment of local recurrence
=  Chemotherapy after R1 resection 4 C +/-
= Distant metastasis (rare)

=  Multidisciplinary case discussion (,,Sarcoma board“) 5 D ++

. . .
e eIIER Treatment like soft tissue sarcomas ++
+

FORSCHEN = Surgical resection of metastatic lesions
LEHREN

HEILEN
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Sarcomas of the Breast

Not infrequently associated with familial syndromes (Li-Fraumeni, familial
adenomatous polyposis, neurofibromatosis type 1)

Primary sarcomas: angiosarcoma, undifferentiated sarcoma, leiomyosarcoma,
liposarcoma, osteosarcoma

Secondary sarcomas of the breast:
= Radiotherapy-Associated Angiosarcoma (RAAS)

Staging: TNM (UICC) or AJCC scheme of the soft tissue sarcoma analogous to
sarcoma of the breast

Grading: Analogous to the FNCLCC system for sarcoma or according to Kuba et al.
2023 for primary angiosarcomas



Primary Angiosarcoma of the Breast

MAMMA
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© .
AGOe V. o = Most common primary sarcoma of the breast

sowie
in der DKG e.V.

o = Young age (median: 24-46 years)
Guidelines Breast
Version 2026.1D

= |Indistinct tumor borders

= Large tumor (median: 5-7 cm)

= Uncharacteristic findings on mammography and sonography

= High local recurrence risk, even after mastectomy

= Unfavorable prognosis compared to other primary sarcomas of the breast

www.ago-online.de

= Metastasize early, often to the lung and liver




N

MAMMA
v

©AGOe. V.

in der DGGG e.V.
sowie
in der DKG e.V.

Guidelines Breast
Version 2026.1E

www.ago-online.de
FORSCHEN
LEFIRI
HEILE

Primary Angiosarcoma of the Breast™

Diagnosis
Oxford
LoE GR AGO

= Mammography, sonography to determine extent of 3a C -

disease
= Preoperative MRI to determine the extent of 3a C A

disease
= Diagnosis by core biopsy 3a C ++
= Diagnosis by FNB 3a C --
= Staging (CT thorax & abd.; angiosarcoma: MRI 4 D 4+

brain)
= Prognostic factors: size, grade, margins 3a C 4+

* Therapy in specialized centers recommended



Neo Primary Angiosarcoma of the Breast*
> Therapy

e sass ey Oxford
i dor DKG .. LoE GR AGO
Verson 2026.1E = Surgery with wide clear margins, mostly as 2b C ++
mastectomy
= Breast-conserving surgery (wide excision) 3a C +/-
= SLNE or axillary dissection if cNO 3a C --
= Adjuvant chemotherapy 4 C +/-

(anthracycline / taxane-based)

= Adjuvant radiotherapy if high risk (size > 5 cm, R1) 4 C +/-

www.ago-online.de -

e Presentation in a sarcoma board 5 D ++
LE
HEILI

* Therapy in specialized centres recommended
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Secondary (Radiotherapy-associated)
Angiosarcoma of the Breast

= Cumulative incidence of radiotherapy-associated sarcoma: 3.2 per 1,000
after 15 years

= Clinical presentation

= > 5 years after BCT or mastectomy with irradiation (median 8 years)

= usually intracutaneously or subcutaneously in the irradiation area with livid
discoloration

=  multiple foci

= most often in advanced stages (Il - 11l)

= metastasis mostly pulmonary

= |lymph node metastasis possible

= Prognosis is unfavorable compared to primary angiosarcoma of the breast

= Survival: after 5 yrs. up to 50.5%, after 10 yrs. up to 25.2%



NS Secondary Angiosarcoma of the Breast

> Therapy

©AGOe. V.
in der DGGG e.V. Oxford
sowie
in der DKG e.V. LOE GR AGO
Guidelines Breast . . . . . . . .
Version 2026.1E = RO-resection with wide margins (clinical margin 3-4 cm, pathological 3a C +
margin 1-2 cm)
= (Neo-)adjuvant chemotherapy 3a C +
= (Neo-)adjuvant radiotherapy if high risk 2b B +

(size >5cm, R1)

= Neoadjuvant chemoradiotherapy (trimodal therapy) for locally 33 C +
advanced angiosarcoma

= Regional hyperthermia (to improve local control) 2b B +/-
plus chemotherapy and / or radiotherapy
www.ago-online.de

FORSCIHEN
LEFIREN
HEILEN
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Neoadjuvant treatment for radiotherapy-associated
angiosarcoma (RAAS) of the breast

Gennaro et al. Palassini et al. Van der Burg et Asha et al. Degnim et al. Michot et al.
al.
N 59 (49 RAAS) 84 RAAS 35 RAAS 8 RAAS 38 RAAS 180 RAAS
Design Retrospective Retrospective Retrospective Retrospective Retrospective Retrospective
Timeframe 2012-2023 2000-2019 1994-2024 2016-2020 1995-2020 Not stated
Treatment 23 prim. surgery 37 prim. surgery 22 prim. surgery All NART (3 + HT) 16 with NART + 141 prim surg.

28 NACT 29 NACT 13 NACT (5 7/8 with Paclitaxel NACT (Pacli) 39 NACT
8 NACT + NART 18 RT (6 NART) NART+HT) hyperfract. RT 22 without RT
Local control | 78% (NACT) vs. 83% (RT) vs. 59% 100% (NACT) vs. 100% 100% 53% (NACT) vs.
49% (Surg) (no RT) 64% (NART+NACT) vs. 30% (surg.)
46%
Recurrence- 68% (NACT) vs. RT: 83% vs. 43% Not stated Not stated 94% (NART+NACT) Not stated
free survival 35% (Surg) MDT: 63% vs. 38% vs. 43%
Overall 85% (5Y) 57% (5y); Gem- 100% (NACT) vs. 87.5% 100% 50%
survival based CHT 56% (3y) (NART+NACT) vs.
superior 82%
Wound Not stated Not stated 33% NACT+ NART 63% major compl. 38% major compl. Not stated
healing 17% NACT 50% wound 44% re-operation
problems vacuum

38% re-operation

RAAS = radiotherapv-associated angiosarcoma, RT = radiotherapy, NACT = neoadjuvant chemotherapy, NART = neoadjuvant radiotherapy: MDT = multimodality therapy, HT = hvperthermia
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Angiosarcoma of the Breast
Treatment of Local Recurrence and Metastases

Treatment of Local Recurrence:

= RO resection

= Adjuvant radiotherapy depending on risk factors and previous
radiotherapy (tumor size > 5 cm, R1)

Distant Metastases / Unresectable Tumors:

= Treatment like as for soft tissue sarcomas (according to S3
guideline)

= Paclitaxel weekly or liposomal doxorubicin (as in angiosarcoma)

= Antiangiogenic treatment (e.g. in angiosarcoma)

If clinically resistant to therapy

= Molecular diagnostics (Multidisciplinary molecular board)

Oxford
lLoE GR AGO
C ++
C +/-
4 C ++
2b B +
4 +/-
5 D +
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Metaplastic Breast Cancer

Definition: Metaplastic transformation of epithelial tumor cells

— Epithelial differentiation: squamous cell carcinoma, spindle-cell carcinoma

— Heterologous (mesenchymal) differentiation: chondroid, osseous or otherwise metaplastic breast
cancer

Clinical and pathological characteristics:

— < 1% of malignant breast neoplasms

— Similar age group as NST breast cancer

— Localized, mostly palpable
— Rapidly growing, poor response to chemotherapy

—  >90 % triple-negative

Subtypes:

— Highly aggressive with squamous cell or high-grade spindle-cell differentiation

— Less aggressive (low-grade) with low grade adenosquamous or fibromatosis-like differentiation

Frequent mutations:
— TP53, EGFR, PIK3CA, PTEN
— Possible association to gBRCA1-mutation/HRD-positivity




e Metaplastic Breast Carcinoma

$ - High-Grade -

®AGOe. V. Consider reference pathology and subtyping. Oxford
in der DGGG e.V. LoE GR AGO
indor DKG 0 = Surgical therapy and axillary staging as in case of NST 4 C ++
Sg;gﬂrggz%ﬁ? = Neoadjuvant chemotherapy (frequently chemoresistant)*
= [Ifinitially inoperable 5 D +
= ER pos. 4 C -
= TNBC, if ICPi (Pembrolizumab) indicated 4 C +
= HER2 pos. (incl. Anti-HER2-therapy) 4 C +
= Adjuvant chemotherapy according to biologic subtype 3b C +
= Adjuvant endocrine therapy if HR-positive 4 C +/-
= Adjuvant radiotherapy according therapy of NST 4 C e

www.ago-online.de

* Note: control of local response in short intervals
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Adjuvant Chemotherapy for Metaplastic Breast Cancer
Pratt et al. Ann Surg Oncol 2025; 32:8448-8460

Methods:

Retrospective analysis of the National Cancer Database

Patients with clinically non-metastatic, unilateral metaplastic breast cancer (MpBC) or triple-negative ductal
breast cancer (TN-IDC) from 2011 to 2021

Comparison of TN-IDC vs. triple-negative MpBC (TN-MpBC) vs. non-TN-MpBC (nTN-MpBC) according to
treatment sequence (neoadjuvant chemotherapy = NACT vs. adjuvant chemotherapy vs. none)

Results:

Significantly lower rates of pCR for MpBC (TN-MpBC 15.8% vs. n-TN-MpBC 20.1% vs. TN-IDC 40.4%)

Higher rates of non-response to NACT for MpBC (TN-MpBC 23.6% vs. nTN-MpBC 23.4% vs. TN-IDC 6.5%)
Significantly higher overall mortality for MpBC (TN-MpBC 30.6% vs. NnTN-MpBC 27.4% vs. TN-IDC 20.4%)

In MpBC-patients, NACT was associated with a significantly higher overall mortality (aHR 2.56 [2.36—-4.79];
p=0.003) compared to primary surgery with or withoud adjuvant treatment. However, pCR after NACT was
associated with an improved overall survival compared to no NACT or partial/non-response (p < 0.001).

In TN-MpBC-patients, adjuvant chemotherapy was associated with a significantly better overall survival
compared to all other approaches (p < 0.001).



T =<1 Metaplastic Breast Carcinoma — Low Grade With Uncertain

5mm Malignant Potential (Fibromatous and Adenosquamous Ca.)*

©AGOe. V. Oxford
in dgr DGGG e.V.
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Guidelines Breast
Version 2026.1E = Surgical therapy and axillary staging as in case of NST 4 C 4+
= Adjuvant chemotherapy (frequently chemoresistant) 4 C -
= Neoadjuvant chemotherapy (frequently 4 C -

chemoresistant)

= Adjuvant endocrine therapy (not applicable, since 4 C -
triple-negative tumors)

= Adjuvant radiotherapy according therapy of NST 4 C +

www.ago-online.de

FORSCHEN
S Reference pathology recommended

*



