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Case Capsule - 49 years aged lady

- P1L1, postmenopausal

- No known comorbidities or 

past surgeries

- No significant family history

- No addictions

- Presented with complaints of 

- Lump in right axilla x 1 

month

- No other significant history 

elicited



Points of 
Discussion

1. Risk Factors for Ca Breast?

2. Negative history?





On Examination ECOG PS - 1

Wt: 64kg, Ht: 162cm, BMI:24.4

No pallor, icterus, pedal edema

Systemic examination

- Respiratory system: No 

added sounds

- Per Abdomen - Soft, non 

tender, No organomegaly

- No bony tenderness



On Examination Local examination

- Right breast: 2 x 1 cm lump 

palpable in the upper outer 

quadrant

- Right axilla: 5 x 5 cm hard, 

matted.

- Left breast and axilla - normal

- B/L SCF - normal



Points of 
Discussion

1. Breast and Axillary 

Examination: Important 

points.



Inspection/Palpation

Symmetry

Nipple inversion

Nipple discharge

Skin 

thickening

Breast, axilla 

lump

Location, consistency, size, 

mobility, tenderness



Probable diagnosis 49yr aged female no 

comorbidities with

- Locally Advanced 

?Carcinoma Right breast



Points of 
Discussion

How will you investigate the case?

What is Triple Assessment





Triple Assessment

Most large series report a false-

negative rate of 0.1 - 0.7% 

The false-positive rate is 0.4%



Diagnostic Work up Bilateral Sonomammography

- Well defined hypoechoic lesion in 

the right upper quadrant at 12 

o'clock position in the periareolar

region

- 12 x 7 x 10 mm

- Multiple enlarged right axillary LN, 

largest 44 x 28 mm continuous with 

another 27 x 19 mm node 

- Few left axillary LN with maintained 

hilum

- BIRADS 4A



Points of 
Discussion: 
Radiology

1. Mammography views

2. Features of malignant mass

3. BIRADS Scoring

4. Problems in this mammogram 

5. Dense breast

6. Indications of MRI

7. Problems of MRI



Calcifications, Mass,

Asymmetry, Density

Characteristics of a

malignant lesion: irregular,

indistinct spiculated margins

with microcalcifications,

architectural distortion

Bilateral synchronous

cancers are reported in

3% of cases



Spot Compression / Magnification Views

Magnification View
Spot Compression View



Components of Mammogram Report

The sensitivity of diagnostic 

mammography is around 90%, and the 

specificity up to 88%. 

The known false negative rate of 

mammography is between 8% and 10%.



BIRADS (Breast Imaging Reporting & Data System)

BIRADS 0---is not 
benign—it needs further 
work up 



Dense Breasts: breast tomosynthesis or digital breast 
tomosynthesis (DBT)

Three-dimensional (3D) mammography:{machine takes many low-dose x-rays as it moves in a 
small arc around the breast. A computer then puts the images together into a series of thin slices



Ultrasound Breast : Dense Breasts

In young women < 40 Yrs with dense breast

Differentiate  cysts from solid lesions

Role in localizing occult lesions preoperative preparations and in 

percutaneous biopsy

In screening axilla for staging purposes and guiding FNA and Biopsies.

Increase the accuracy by up 

to  7.4% in dense breast



Indications for breast MRI

For screening, in BRCA 1, 2 positive women and other high-risk 

patients.

Unknown primary source of cancer(negative mammography and 

sonography)

Invasive lobular carcinoma 

Multi-focal or multi-centric disease

Breast implants

MRI should be performed at high volume center with dedicated breast 

coil and breast imaging radiologists



Problems with MRI

Sensitivity 98%, makes MRI useful in specific clinical situation 

Moderately low specificity of 47 - 67%, may increase the number of 

false positive test results

Can not visualize micro-calcification that typically occurs in DCIS.

Expensive 



HPE - Core needle biopsy 

s/o Infiltrative ductal carcinoma, 

NOS, Grade 3 

IHC -

- ER/PR negative

- Her 2 negative

- Ki 67 60%

Diagnostic Workup: 

Biopsy



Points of 
Discussion: 
Pathology

1. HPE FNAC vs Core needle 

biopsy?

2. What Scoring system for 

grading

3. What is the scoring system 

for ER/PR status?

4. Pathological Risk 

Stratification: Luminal 

subtypes and Her2 Neu 

testing



FNAC

Highly operator dependent Procedure

Requires special training by a pathologist

Appreciable false-negative rate of 9.6%.

Inability to distinguish invasive from non-

invasive carcinomas and to accurately 

diagnose lobular carcinomas. 

During pregnancy is of low sensitivity

ER, PR and other test can not be done

Biopsy

Provides cores of tissue by 14-gauge manual 

or automated core biopsy needle. 

The procedure has a specificity of 85 - 100% 

and a sensitivity of 80 - 95%. 

The sensitivity increases when the procedure 

is performed under image guidance. 

A minimum of 4 - 5 cores are advised to 

achieve greater accuracy.



Modified Scarff-Bloom-Richardson Histologic Grading

https://www.webpathology.com/image.asp?case=290&n=31


Allred Scoring





HER 2 assessment –ASCO-CAP guidelines



Final Diagnosis 49yr aged female, no comorbidities 

with

- Locally Advanced Carcinoma 

Right breast

- Infiltrative Ductal carcinoma, 

poorly differentiated, Grade 3

- Stage??

Local examination

- Right breast: 2 x 1 cm lump 
palpable in the upper outer 
quadrant

- Right axilla: 5 x 5 cm hard, 
matted.

- Left breast and axilla -
normal

- B/L SCF - normal



Points of Discussion:
Staging and Genetic 
testing

What Staging System?

Metastatic work up?

Would you offer Genetic 

testing?

What are the components 

of Genetic testing?



AJCC 8th Staging



Metastatic  Workup:
Role of bone scanning/USG abdomen

A computed tomography (CT) scan of the chest, abdominal imaging 

(US, CT ) and a bone scan:

- clinically positive axillary nodes;

- large tumours (e.g. 5 cm)

- clinical signs, symptoms or laboratory values suggesting the 

presence of metastases

(PET) CT scanning may be an option for high-risk patients and when 

conventional CT/bone scan methods are inconclusive.

ESMO Pan Asian Guidelines,2024



Genetic Testing

Testing for high penetrance 
genes beyond BRCA1/2, 
including PALB2, TP53, PTEN, 
STK11, andCDH1



Genetic Testing

Testing for moderate penetrance breast cancer genes currently offers no benefits.

Patients undergoing genetic testing should be given sufficient information before testing 
to provide informed consent.

Patients with pathogenic variants should be provided with individualized post-test genetic 
counseling and offered referral to a provider experienced in clinical cancer genetics



Workup of Carcinoma Breast: Summary



Final Diagnosis 49yr aged female, with no 

comorbidities with

- Locally Advanced Carcinoma 

Right breast

- Infiltrative ductal carcinoma, 

poorly differentiated, Grade 3

- c T1 N2a M0

- Stage IIIA

- TNBC

- gBRCA1/2 Negative



Treatment options? Multidisciplinary 

discussion

Upfront surgery or NACT?

Systemic therapy

Radiotherapy



Treatment Plan
cT1N2aM0,TNBC

1. Neoadjuvant 

chemotherapy

2. Surgery

3. Adjuvant Radiotherapy



Discussion: 
Chemotherapy

Why Neoadjuvant 

Chemotherapy?

What is the preferred 

Chemotherapy Backbone in this 

case?

Role of Carboplatin?

Any inputs from the Surgical 

team before NACT?



Benefit of Neoadjuvant CT

ESMO Guidelines

1. Downsize the disease to facilitate Surgery: 

Neoadjuvant systemic therapy may be offered to reduce the  

extent of surgery 

Early Breast Cancer Trialists’ Collaborative Group (EBCTCG)*

Patients allocated NACT had an increased frequency of breast-

conserving therapy (65% vs 49%)

Lancet Oncology 2017

2. In Vivo Assessment of Response

Recommendation 1.3

• Neoadjuvant systemic therapy should be offered to triple negative 
breast cancer (TNBC) in  whom the finding of residual disease would 
guide  recommendations related to adjuvant therapy.



Chemotherapy Backbone: Sequential Anthracycline 
and Taxanes



Benefit of Carboplatin in TNBC: Phase III Study TMH

Adding weekly carboplatin to the Anthracycline-Taxane regimen resulted 

in an absolute increase of 6.6% in 5-year event-free survival. 

12.5% absolute increase in event-free survival and 11.2% increase in 

overall survival in patients aged ≤ 50 years.

No benefit was observed in patients older than age 50.

Gupta S et al SABCS 2023



Tumor Mapping before NACT

Placement of Clips before starting NACT



Neoadjuvant CT
cT1N2aM0,TNBC

Patient Received 

4 cycles of (AC) Adriamycin with 

cyclophosphamide 3 weekly 

followed 12 cycles of Paclitaxel 

with carboplatin weekly.



Discussion 
Chemotherapy

How do you monitor the response to 

NACT

Toxicity of Anthracyclines?

Adriamycin vs Epirubicin

Ceiling Doses of anthracyclines?



Monitoring Response to NACT and Toxicity of 
Anthracyclines

Recommendation 2.1

• Patients receiving neoadjuvant therapy should be monitored for 
response with clinical examination at regular intervals. 

• Breast  imaging may be used to confirm clinical suspicion of 
progression  and for surgical planning. 

• When imaging is used, the modality that  was most informative at 
baseline—mammography, ultrasound, or  magnetic resonance 
imaging—should be used at follow-up.



Monitoring Response to NACT and Toxicity of 
Anthracyclines

The recommended maximum lifetime cumulative 

dose for doxorubicin is 400–550 mg/m2

LV function should be assessed with 2D/3D Echo

• Baseline 

• patients attain a cumulative dose of 200-250 

mg/m2 of doxorubicin

• Subsequently, after every additional 100 mg/m2

Decline of LVEF 10% from the Baseline

Decline of GLS 15% from baseline

The Task Force for cancer treatments and cardiovascular toxicity of the European Society of 
Cardiology (ESC)



Surgery
Post NACT patient had complete 

clinical response in the breast and 

axilla.

Options for Surgery

- Breast conservative surgery 

with right axillary lymph node 

dissection

- Modified radical mastectomy 

with axillary lymph node 

dissection



Discussion Surgery The preferred choice of surgery

BCS vs MRM

SLNB vs AxLND

Absolute Contraindications to BCS

Role of Surgical clips during BCS?



MRM Vs BCT(Sx+RT)

Randomized trials

Meta-analysis

Comparable local control, Overall 

survival

Better cosmetic outcome



Decision Making: Patient

▪ The absence of a long-term survival difference between treatments

▪ The possibility and consequences of LR with both approaches

▪ Psychological adjustment (including the fear of cancer recurrence), cosmetic 

outcome, sexual adaptation, and functional competence

Absolute Contraindication to BCS

• Diffuse suspicious microcalcifications 

• Persistent, positive margins after “reasonable” surgical attempts.

• Inflammatory breast cancer (IBC). 

• Requirement to  deliver of RT during pregnancy

• Widespread disease that can not be incorporated by local single incision that achieve negative margin.



Placement of Surgical Clips during BCS
Surgical clips should be placed intraoperatively to assist in

tumour bed delineation and postoperative radiation planning.

The optimal number of surgical clips to be placed is at least 4, with 1 clip placed 

on each

of the cavity side walls (medial, lateral, superior, inferior) at the level where the 

tumour was initially situated.

Clips in pairs

Avoid the use of clips anywhere else in the breast or axilla except for the

purposes of tumour bed delineation

Common Language



Post NACT Surgery
BCS+ AxLND

Post op histopathology

Complete response to therapy

No residual viable tumor

0/25 LN 

ypT0N0 (AJCC 8th edition)



Discussion 
Adjuvant 
Radiotherapy

Indications of postoperative RT in 
BCS

What Dose Schedules

Rationale of Hypofractionated RT

What Nodal Regions

Indications for boost?



Breast Conserving Therapy: Whole breast radiation-Why?

16%                                             4%                                                           3%              

EBCTCG Lancet  378: 1707–16,2011



Dose Of Radiotherapy : Whole Breast

• Conventional fractionation:

- 45 - 50Gy/25# @ 1.8 – 2 Gy/#, 5 fractions per week.

• Hypofractionation:

- 40 - 42.5 Gy/15-16# @ 2.66 Gy/#, 5 fractions per week.



Hypofractionation in Breast Cancer

Breast cancer is as sensitive to fraction size 

as normal tissues.

α/β for breast is much lower (~3).

2Gy fractions spare breast tumour cells as 

much as they spare normal tissues.

Total dose must be reduced to allow for the 

increasing rate of late adverse effects per 

unit increase in fraction size.

Dose/Fraction and EQD2*

Schedule Frac Size 

(Gy)

EQD2 

(α/β=4Gy)

50Gy / 25 2.0 50 Gy

42.5Gy / 16 2.7 47·2 Gy

40Gy/15 2.66 44·4 Gy

* time factor not included



Hypofractionated RT: Evidence



Haviland et al Lancet Oncol 2014; 14:1086-94.

Lower side effects with 40Gy/15 #



Meta-analysis of START pilot & START A & B: Subgroup 

analyses of LR relapse (n=5861)

Haviland et al Lancet Oncol 2014; 14:1086-94



Regional Nodal Radiation: Supraclavicular Fossa

Indications of Supraclavicular Radiation

• Absolute

- cN2/3 disease

- pN2 or pN3 disease (> 4 positive 
lymph nodes after axillary dissection

• Relative:

- 1-3 positive lymph nodes

- Positive sentinel lymph node with no 
axillary dissection

Absolute effect of regional node 
radiotherapy on 15-year risk of any 
recurrence and breast cancer 
mortality 

EBCTCG 2023

Many women today receive primary systemic therapy before 
surgery. There is uncertainty concerning the effects of 
regional node radiotherapy in this setting, and the results of 
randomised trials are awaited. 



Internal Mammary Nodal Radiation Evidence



Regional Nodal Radiation: IMN Radiation

EORTC22921

MA20





Regional Nodal Radiation: Internal Mammary Nodes

Overall risk/benefit ratio for IMLN RT RNI is quite ambiguous

Undoubtedly one of the reasons IMLN RT RNI has been (and will likely continue to be) 

individualized.

• Neither showed survival benefit. EORTC – nearly 
significant!

• MA20 – HR(-) benefits with RNI

• Exact impact of IMN & SCF can’t be ascertained

• Risk – benefit  for patient selection



Rationale and Evidence for Boost

Most of the local recurrences occur in the index quadrant

Boost radiotherapy improves local control significantly in 

younger patients.

Increased price: severe fibrosis but less so in young 

patients.

Absolute gain of a boost dose is largest in patients 

younger than 50 years.

No impact on OS

10.2 %

6.4%

16.4%

12%

EORTC 22881-10882 Bartelink H,Lancet Oncol. 2015 Jan;16(1):47-56



Indications and Dose for Boost Radiation

Patients below 50 years of age

Patients above 50 years in case of
• Presence of extensive intraductal 

component
• Grade 3 tumour
• T3/T4 tumor
• Pleomorphic lobular carcinoma
• Triple negative tumour
• Multicentric tumour
• Residual tumor after neo-adjuvant 

chemotherapy

ASTRO 2018 Guideline

Recommended Dose: 10 Gy in 4-5 

fractions

Combination of risk factors for LR 

such as young age and close margins

12.5- 16Gy in 5-8 fractions



RT planning Planned for Radiotherapy  

Right Breast and SCF: 40Gy/15#

Tumor Bed Boost: 12.5Gy/5#



Discussion: 
RT planning

Patient positioning

Target delineation of Breast and 

Cavity

Cardiac delineation and avoidance

Dose homogeneity (including 

planning approaches)

Boost planning approaches



Patient Positioning: Supine with hands over head

Primary goals:-

1. Reproducibility and patient comfort

2. Minimize positioning errors

Positioning Device

1. Wing board

2. Breast board

Wires Localisation

Breast/ Lumpectomy scar

No contrast



Target Delineation

• Contouring lumpectomy site and nodes necessary to ensure 

coverage.

• Clearly necessary for IMRT/VMAT, protons, APBI, where it is easy 

to miss undefined targets

– Provides uniformity across centers



Target Delineation: Whole Breast and Cavity

The whole breast volume may be contoured on the treatment planning CT or 

identified using radio-opaque wire at the time of planning. 

Cavity: Combination of initial examination, mammogram, seroma, scar, clips



Target Delineation guidelines

•RTOG(www.nrgoncology.org/ciro-breast)
•ESTRO(OffersenRadiotherOncol 2015)
•RadComp(www.nrgoncology.org/About-Us/Center-for-
Innovation-in-Radiation-Oncology/Breast/RADCOMP-Breast-
Atlas)



Contouring Lymph node stations



Heart Sparing Techniques



UK Heart Spare Study

RCT comparing Visual DIBH to Active Breath Control DIBH

23 patients were randomized to receive one technique for fractions 

1-7 and the other for fractions 8-15.

Comparable dosimetry, positioning accuracy and reproducibility

Visual DIBH: shorter treatment and set-up time (p=0.04;p=0.02)

Visual DIBH: preferred by patients and RTTs (both p=0.007)

Bartlett et al. Radiother Oncol 2013;108:242-7



Mean heart dose associated linearly with 

major coronary events in breast cancer 

(~4-16% increased risk per Gy ; relative risk)

No threshold below which there was no 

risk.

Darby SC, N Engl J Med. 2013 Mar 14;368(11):987-98



Contouring cardiac Substructures

• More difficult with non-

contrast CT

• Atlases available

• Autosegmentation

methods published by a 

number of groups

Duane F, Radiother Oncol. 2017 Mar;122(3):416-422

Feng M, Int J Radiat Oncol Biol Phys. 2011 Jan 1;79(1):10-8

Milo MLH, Acta Oncol. 2022 Feb;61(2):247-254



Dose Constraints

Heart: MHD<2.5 Gy

Ipsilateral Lung V12< 30%

LV: Dmean < 3 Gy, V5 (volume of receiving ≥5 Gy) <17%; V23 (volume 

receiving ≥23 Gy) <5%

LAD: Dmean < 10 Gy; V30 (volume receiving ≥30 Gy) <2%; V40 (volume 

receiving ≥40 Gy) <1%

Contralateral Breast Mean<1Gy

Piroth et al. Strahlenther Onkol 2019



Planning Considerations

Matching Supraclavicular Fossa and 

Tangents

Monoisocentric technique

Casebow’s technique



Planning Considerations

The volume of breast tissue receiving greater than 105% of the prescription dose should be 

minimized. 

3-D CRT treatment planning with a “field-in-field” technique is recommended as the initial 

treatment planning approach 

No more than 200cc >105% and 2cc >107%

The goal for tumour bed coverage should be at least 95% of the prescription dose. 

In addition, not fully covering the entire medial or lateral extent of breast tissue may be 

necessary to decrease the dose to the heart and/or lung. 



Completed 
Adjuvant RT to 
Right Breast+ SCF

Any Adjuvant treatment



Follow up - Follow up schedule


