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 Imagen RM multiparamétrica y radiomics
* |mplicaciones fenotipos tumorales
* imagen fenotipos tumorales

e patrones de respuesta
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» Bilateral mammograms
« [psilateral breast and axillary ultrasound
 Contrast-enhanced MRI

« MIBB of breast and abnormal axillary node
 Placement of tissue marker(s) at biopsy site(s)
» Determination of tumor biomarkers (ER, PR, HER2 /neu)

* Increase resectability of locally advanced breast cancer
* Increase feasibility of BCS and cosmesis of Stage Il & Il breast cancer
» Downstage axillary nodes

« Stage II: liver function studies & chest X-ray
« Stage I1I: CT Chest abdomen +/- pelvis or PET/CT; bone scan or NaFl PET/CT
« Symptom-guided imaging

» Appropriate referrals to medical oncology, radiation oncology, plastic
surgery, social work, etc,
 Genetic counseling and testing, if indicated

« Neoadjuvant chemotherapy
* Neoadjuvant endocrine therapy
« Interval monitoring for tumor response, symptom management, compliance

« |[psilateral mammograms
« Ipsilateral breast and axillary ultrasound
 Contrast-enhanced MRI

« BCS vs, mastectomy with or without breast reconstruction
« Sentinel node biopsy vs. axillary node dissection
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Serial Measures “in vivo”




- Dr3tp ROI stats

Statistics

Mum pixels in ROI: 1072
MNum red: 376
Mum green: 345
MNum blue: 147
Red avg: 240.7
Green avg: 235.7
Blue avg: 202.4
Red std: 25.7
Green std: 35.1
Blue std: 43.9

Histograms

Summary | CSY

Statistics

Mum pixels in ROI: 307
MNum red: 107
MNum green: 76
MNum blue: 56
Red avg: 244.2
Green avg: 216.1
Blue avg: 186.1
Red std: 26.7
Green std: 45.6
Blue std: 41.2

Histograms

Statistics

Mum pixels in ROI: 160
MNum red: 12
MNum green: 29
MNum blue: 77
Red avqg: 246.3
Green avg: 237.0
Blue avg: 178.2
Red std: 29.0
Green std: 34.4
Blue std: e

Histograms
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Quantification of restricted
movement of water molecules
Tissue Architecture




Respuesta Completa
Estudio Precoz tras C2 Antraciclinas SIN CONTRASTE
Apoptosis, integridad de membranas celulares
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RM Multiparametrica como BM de imagen

o El abordaje multiparamético (MP) incorpora parametros
funcionales

« RM+Contraste -> permeabilidad vascular neovasos

 BRM difusion -> celularidad e integridad membranas
celulares

Rahbar, H., & Partridge, S. C. (2016). Multiparametric MR Imaging of Breast Cancer. Magnetic
Resonance Imaging Clinics of North America, 24(1), 223-238.
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Time pajnt 1 P Time point 2

Early Treatment Spatial Variation Voxel-wise
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Sensitivity for pCR 0.63
Specificity for residual tumor 0.91

13 studies. PK models and volume better than time-
intensity curves and diameter

15 studies. Pre-treatment predictors of response. Tumor diameter/
volume, PK parameters, ADC: evidence is weak and based on
underpowered study results and heterogeneous study results designs

44 studies. Sensitivity (residual tumor) Specificity (pCR)

Accuracy was lower when pCR was more rigorously defined, and specificity was
lower when test negativity thresholds were more stringent; these definitions require
standardization. Overall AUC for MRI 0.88

35 studies. Ability to predict pCR. Correlation coefficients of residual
tumor size (MRI-pathology) were good (0,69). Over and underestimation
and affected by treatment regimen and BC subtype

34 studies. DW-MRI more sensitive (0.93) and DCE-MR more
specific (0.91). Combined use has the potential to improve
diagnostic performance




Resumen de la Evidencla

RM superior a las técnicas convencionales (mamografia/eco)
RM predice mejor la respuesta parcial o NR que la pRC

La definicion de pRC (CDIS), el sub-tipo tumoral y el
tratamiento influyen

RM-difusion predice respuesta ANTES que la RM+C (Pickles
2006, Sharma 2009)

RM-difusion sens/esp 0.93/0.82

RM+C sens/esp 0.68/0.91



CDIS residual




RESIDUAL DCIS



Concentric Response

Morphologic Response Patterns
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Path Response + +++
MR response pattern Fragmented Concentric
FP (fibrosis and duct
Rad-path correlation ectasia)
+++
_|_
Diagnostic Accuracy 50% 20-80%




55 pacientes - Luminal

 RC
™ RPmayor
™ RPmenor
B NR

Luminal A Luminal B

4 pacientes 13 pacientes



b5 pacientes - HER2 y TN

 RC
™ RPmayor
™ RPmenor
B NR

HER 2 TN

17 pacientes 21 pacientes



Subtipo Luminal



Reaccidon desmoplasica, espiculas

Halo hiperecogénico y mala transmision
acustica

Captacion heterogénea

RM predice peor la respuesta a la
neoadyuvancia, especialmente si respuesta
fragmentada
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12 Espiculas






Luminal B
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Fragmented Partial Minor Response
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Subtipo HER?



Tumores multicéntricos, microcalcificaciones

Lesiones de gran tamano

Mamas densas

neoadyuvancia en general en H
HER2-

RM predice mejor la respuesta a

d

R2+ que en



HER2 Mamas Densas

m Y m 3
Ly RMILE LR




P on
L -




Multifocalidad en HERZ2
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Heterogeneidad tumoral
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Multicentricidad en HER?2

RM-Difusion (DTI) RM-Contraste
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Iriple Negativo



e Necrosis central

* Bordes bien delimitados (ausencia de
desmoplasia)

e Crecimiento rapido (tiempo de duplicacion
tumoral 45 dias)
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Available online at www.sciencedirect.com
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ELSEVIER Mzagnetic Resonance Imaging 24 (2006) 843 —R47

Diffusion changes precede size reduction 1n neoadjuvant
treatment of breast cancer
Martin D. Pickles™, Peter Gibbs, Martin Lowry, Lindsay W. Turnbull

Centre jor Magnetic Resonance Imvestigations, Division of Cancer;, Postgraduate Medical School, Uriversity of Hull, HU3 2JZ Huil, UK
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Fig. 2. Normalized mean and standard deviation ADC and longest diameter
measures prior to and after the first and second cycle of treatment. Vertical
bars represent *standard deviations.




 Changes in ADC can be found after only one cycle of NAC, with

even a more pronounced increase after two cycles™

» DW!Iis a sensitive biomarker capable of predicting early cellular
changes in treated tumors*, which precede macroscopic
volumetric response because functional properties|of tissues
(cellularity in DW!I) change before the manifestation of

structural changes (diameter and volume)

*- Pickles, M. D., Gibbs, P, Lowry, M., & Turnbull, L. W. (2006). Diffusion changes precede size reduction in neaadjuvant
treatment of breast cancer. Magnetic Resonance Imaging, 24(2006), 843-847.

- Sharma, U., Danishad, K. K. A., Seenu, V., & Jagannathan, N. R. {2008). Longitudinal study of the assessment by MR/
and diffusion-weighted imaging of tumor response in potients with locally advanced breast cancer undergoing
neoadjuvant chemotherapy. NMR in Biomedicine, 22(2009), 104-113.

- Jensen, L. R., Garzon, B., Heldahl, M. G., Bathen, T. F.,, Lundgren, 5., & Gribbestad, .

S. (2011). Diffusion-weighted and dynamic contrast-enhanced MRI in evaluation of l_l
early treatment effects during neoadjuvant chemotherapy in breast CONCEr PALIONTS. — —————————

Journal of Magnetic Resonance Imaging : JMRI, 34(5), 1099-1109. LA RIBERA
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Diffusion tensor imaging (DTI) is an accurate and solid
imaging biomarker for early response evaluation
to neoadyuvant chemotheraphy

E. Garcia Oliver, J. Camps Herrero, M. Forment Navarro,
V. Ricart Selma, E. Furman-Haran, N. Nissan, H. Degani
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IDC

Histology IDC + DCIS

Lymph node status E+

TRIPLE NEG
Molecular HER-2

Tumor Subtypes LUMINAL B
LUMINAL A

>30%

Ki- 67 <30%

NO

Necrosis YES* (foci)
YES (central necrosis)
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Qualitative Parametric A1 Map
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Baseline Early after C2
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RP menor funcional
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55 pacientes - Valoracion precoz de respuesta (C2)

RM/AP RC RP NR ProgT

RC (36%)

RP (49%)

NR (14%)

CC en 35% de las pacientes



Conclusiones

 La RM multiparamétrica permite el analisis
morfologico y funcional

* de los fenotipos tumorales,
* de la heterogeneidad tumoral
* de la respuesta precoz a la neoadyuvancia

* Proporciona biomarcadores de imagen con potencial
oredictivo para modular tratamiento y abordaje
guirurgico.

e Futuro: radiogenomica



Muchas gracias



