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ROLE OF IMAGING IN PLASMA CELL DISCRASIAS

• Early phases (MGUS, MM): 
• exclude the presence of bone disease
• predict the risk of progression

• Multiple myeloma: 
• Assess bone disease, as sign of organ damage and need to start treatment 
• Assess sites of extra-medullary disease (total body techniques)
• Assess bone stability: correct identification of sites of bone disease at risk of 

complications (fractures, neurological complications) 
• Assess tumor burden (prognosis)
• Assess response to therapy: correct follow up of the patients after treatment, 

in particular in non secretory MM

Zamagni E. et al, BJH 2012
Zamagni E et al, Blood 2018



SYSTEMATIC REVIEW
NEW IMAGING TECHNIQUES HAD A HIGHER DETECTION 

RATE AS COMPARED TO WBXR

Regelink JC et al. BJH 2013;162:50-61.

WBXR results in a frequent underestimation of MM bone disease



IMAGING IN EARLY MM PHASES: 
WBLDCT AND PET/CT vs WBXR: MM vs SMM

WBMRI for the RISK OF PROGRESSION 

Hillengas J et al. BCJ 2017Siontis B. et al, Blood Cancer J 2015

PET/CT neg: 30% at 2 yrs

TTP PET FLs 

PET/CT pos : 75% at 2 yrs

P= 0.0008

TTP PET/CT LYTIC LESIONS

P= 0.004

PET/CT neg: m 60 mos

PET/CT pos + osteolyses: m 21 mos (87% at 2 yrs) 

TTP WBLDCT LYTIC LESIONS 

WBLDCT neg: m 82 mos

WBLDCT pos: m 38 mos
(58% at 2 yrs) 

12/66 (25%) of patients having SMM 
according to WBXR had MM

16/122 (13%) of patients having SMM 
according to WBXR had MM

CT neg CT pos total
CSS neg 103 (48.6%) 54 (25.5%) 157 (74.1%)
CSS pos 12 (5.7%) 43 (20.3%) 55 (25.9%)

total 115 (54.2%) 97 (45.8%) 212 (100%)

Hillengass et al. 2010 JCO

PATIENTS AND METHODS

Patients
From November 2003 to April 2008, a total of 149 individuals with aMM

(73 women and 76 men) were examined with wb-MRI. The median age was 58
years (range, 25 to 81 years). Staging followed the classification proposed by
the International Myeloma Working Group, but this classification did not
include MRI findings.1 In 16 patients, a localized plasma cell tumor plus
evidence of systemic disease according to other factors, such as elevated mono-
clonal protein or percentage of plasma cells in bone marrow, were present.
None of the patients had signs of bone disease besides one with osteolysis
caused by the plasma cell tumor, and none of the patients were treated system-
ically until sMM occurred later. The only therapy was local irradiation with a
dose of 25 to 50 Gy in 14 patients and a tumor extirpation in two patients. Like
the other patients in this study, those patients would not have had an indica-
tion for a systemic treatment after definitive local therapy, such as irradiation
and/or surgery; hence, we decided to include them into this analysis. Patients
with true solitary plasmacytoma were excluded from this analysis, because
other survival rates and prognostic factors for this entity have been described in
the literature.

The median time of follow-up for the whole patient group was 23.7
months, and information about patients was last updated in January 2009.
Retrospective evaluation of wb-MRI data of patients with MM in our clinic
had been approved by the institutional ethics review board.

MRI Protocol
Wb-MRI was performed with two 1.5-Tesla, whole-body systems (Mag-

netom Avanto, Siemens Medical Solutions, Erlangen, Germany) with phased-
array, body-matrix surface coils (Siemens Medical Solutions, Erlangen,
Germany) that had the following parameters: T1-weighted turbo-spin echo
sequence (TR ! 627 milliseconds [ms]; TE ! 11 ms) of the head (voxel size,
1.25 " 1.25 " 5 mm3; scan time, 2 minutes 4 seconds), thorax and abdomen
(voxel size, 1.25 " 1.25 " 5 mm3; scan time, 2 minutes 4 seconds), pelvis
(1.25 " 1.25 " 5 mm3; scan time, 2 minutes 4 seconds), and leg (voxel size,
1.25 " 1.25 " 5 mm3; scan time, 2 minutes 4 seconds), all in coronal orienta-
tion; T2-weighted short-! inversion recovery (STIR) sequence (TR ! 3,340
ms; TE ! 109 ms; TI ! 160 ms) of the head (voxel size, 1.25 " 1.25 " 5 mm3;
scan time, 1 minute 20 seconds), thorax and abdomen (voxel size, 1.25 "
1.25 " 5 mm3; scan time, 1 minute 20 seconds), and pelvis (voxel size, 1.25 "
1.25 " 5 mm3; scan time, 1 minute 20 seconds), all in coronal orientation;
T1-weighted turbo spin echo sequence (TR ! 400 ms; TE ! 11 ms) of the
spine in sagittal orientation (voxel size, 1.836 " 1.836 " 3.5 mm3; scan time, 1
minute 16 seconds); T2-weighted FLASH 2D sequence (TR ! 402 ms; TE !
12 ms) of the spine in sagittal orientation (voxel size, 0.84 " 0.84 " 5 mm3;
scan time, 1 minute 38 seconds). The patients were positioned with arms along
their bodies, and the series covered the region between the skull vertex and the
midcalf. Depending on the body height of the patient, the distal calves and the
feet were not included.

Image Analysis
All MRI scans were read by two experienced radiologists (K.F., M.A.W.)

in consensus who were blinded to the diagnosis of the patients and who
counted the number of FLs in the axial skeleton (ie, spine and sacral bone), the
extra-axial skeleton (ie, all other parts of the skeleton), and in soft tissue
separately. Furthermore, diffuse bone marrow infiltration in the axial skeleton
was recorded according to the criteria proposed by Staebler and Baur.10,11 FLs
presented with decreased signal intensity in T1-weighted images and with
increased signal intensity in T2-weighted images. Diffuse infiltration was char-
acterized as homogeneous signal decrease in T1- and increase in T2-weighted
images compared with the signal intensity of the vertebral disk. Lesions in
typical locations for degenerative changes were not counted.

Evaluation of Progression-Free Survival
Follow-up took place every 3 to 6 months and included clinical history

and examination as well as serum and urine markers. A radiologic skeletal
survey (RSS) was obtained for occurrence of symptoms or an increase in
monoclonal protein levels; the average interval between x-ray studies was 2

years. The start of systemic therapy was defined as the date of event for the
analysis of progression-free survival.

Statistical Analysis
The search for an optimal cutoff point in number of FLs with respect to

progression-free survival into symptomatic disease was performed by using
maximally selected rank statistics.12-14

Univariate Analysis
The significance of the number of focal FLs in wb-MRI greater than the

cutoff point, the presence of a diffuse infiltration pattern in MRI, and the
presence of established adverse prognostic markers for aMM for the progres-
sion into sMM was analyzed. Time to progression into sMM was estimated by
using the Kaplan-Meier method. Group comparisons were made by using a
log-rank test. The prognostic value of a number of FLs greater than the cutoff
point for the probability of progression was analyzed in a Cox proportional
hazard regression model.

Multivariate Analysis
Risk factors analyzed in multivariate analysis were M protein concentra-

tion of " 40 g/L; presence of an IgA monoclonal protein; reduction of unin-
volved Igs; presence of urinary Bence Jones Protein and a plasma cell
infiltration in bone marrow of " 20%.3-5 MRI-derived risk factors were the
number of FLs greater than the cutoff point and the presence or absence of
diffuse bone marrow involvement. Multivariate analysis was performed with a
Cox proportional hazards regression model.

Backward variable selection was performed for the multivariate model
with a significance level for staying in the model of 0.2 to select the most
important risk factors for progression-free survival into symptomatic dis-
ease.15 Correlation analysis between the different risk factors was done by
using the Kendall ! test.

RESULTS

Optimal Cutoff Point for the Number of FLs
Search for an optimal cutoff point of the number of FLs revealed

that patients with greater than one FL had significantly shorter
progression-free survival than those without or with only one FL
(P # .001). The Kaplan-Meier plot for progression into symptomatic
disease is shown in Figure 1.

Log-rank P < .001
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Fig 1. Kaplan-Meier plots for progression into symptomatic myeloma of patients
who had no or one focal lesion (FL) compared with patients who had greater than
one FL. The median time to progression was not reached (last event at 43
months) for the patient group with no or one FL and 13 months for the patient
group with greater than one FL, respectively. MRI, magnetic resonance imaging.

Hillengass et al
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Information downloaded from jco.ascopubs.org and provided by Universitaet Heidelberg on February 23, 2010 from

Axial MRI: > 1FL 

80% risk of progression to 
active MM if > 1 FL



Rajkumar V. et al., Lancet Oncology 2014 

• Clear evidence of one or more sites of osteolytic bone destruction (at
least 5 mm or more in size) seen on CT, WBLDCT, PET/CT, regardless of
weather they can be visualized on skeletal radiography or not

• Osteoporosis per se not attributable to myeloma is not sufficient for
CRAB

• Presence of «early» bone marrow infiltration represented by MRI FLs
• If doubt lesions on CT or PET/CT or MRI: close follow-up every 3-6 months

and/or biopsy of the lesion

CURRENT DEFINITION OF MYELOMA BONE DISEASE 



Hillengass J et al, Lancet Oncology 2019

ALGORITHM IN MM AT DIAGNOSIS
ESMO Recommendations on imaging at diagnosis, response 

assessment, during follow-up and at relapse of MM

Dimopoulos M et al  ESMO Guidelines, Annals Oncology  2021

ALGORITHM IN MM 
AT PROGRESSION



WHOLE BODY LOW-DOSE MULTIDETECTOR ROW-CT (WB-LDCT)

Wolf MB et al, Eur Journal Radiology 2014
Pianko MJ et al, Clin Canc Res 2014

Shortt CP et al, Sem Musculoskel Radiology 2010
Ippolito D. et al, Eur J Radiol 2013

Horger M., EJ Radiol, 2004
Hur J., J Comput Assist Tomogr, 2007
Gleeson TG et al, Skeletal Radiol 2009
Nishida Y et al, BJ Cancer 2015
Matsue K et al, Blood Advance 2018

• Reveals lytic lesions in the skull, spine and long bones
• Basis for CT-guided biopsy, RT planning, evaluation of

fracture risk
• Can reveal BM infiltration only in long bones (fatty BM)

and not in trabecular bone, due to the trabeculae
themselves

• Reveals extra-osseous lesions



Elena Zamagni

18F-FDG POSITRON EMISSION TOMOGRAPHY (PET/CT)
• Can depict lytic lesions (CT part)

• Can assess tumor burden and 

disease metabolism (PET part)

• Gold standard for the identification of 

extra-medullary (EMD) disease, due 

to hematogenous spread, associated 

with dismal clinical outcomes (PFS 

20% at 5 years, median OS 6 years)

• Prognostic relevance for SUVmax, 

n° and size of FLs in newly

diagnosed ASCT or ALLO candidates, 

non ASCT-eligible patients, at relapse

Usmani S.Z. et al, Haematologica 2012
Lu Y.Y. et al, Clinical Nuclear Med 2012

•PET/CT is positive in 80-85% of the patients at diagnosis

Van Lammeren-Venema D et al, Cancer 2011
Zamagni E. et al, Blood 2011
Bartel. TB et al, Blood 2009

Cavo M et al, Lancet Oncology 2017

Waheed S et al, Haematologica 2012
Usmani S.Z. et al, Blood 2013
Zamagni E et al, Clin Cancer Res 2015

Patriarca F. et al, Biol BMT 2015
Lapa C. et al, Oncotarget 2014

Derlin T. et al, EJNM Mol Imag 2011
Montefusco V et al, Haematolggica 2019

Beksac M et al, Haematologica 2019
Abe Y et al, AJR 2019

Moreau P, ASH 2019
Kaddoura M et al, Blood Advances 2021



Beksac M et al, Haematologica 2019

Montefusco V et al, Haematologica 2019

PFS OS

Bhutani M et al, Leukemia 2020

PARA-MEDULLARY PLASMACYTOMA

EXTRAMEDULLARY vs PARA-MEDULLARY PLASMACYTOMA
EXTRA and PARA-MEDULLARY DISEASE

Rosinol L et al, BJH 2021



Elena Zamagni

MAGNETIC RESONANCE IMAGING (MRI)

T1-weighted
Diffuse pattern

T1-weighted
Focal pattern

T1-weighted
MM vs osteoporotic fracture

Baur K et al, Radiology 1998
Dimopoulous M et al, JCO 2015

DWI-WBMRI
Diffuse pattern• MM lesions tipically hypo-intense on T1-and hyper-intense on T2-weighted images, enhanced with 

gadolinium injection . DWI protocol for diffuse involvement

• MRI shows infiltration before bone has been destroyed

• It has the highest resolution for soft tissue and bone marrow

• It differentiates between benign and malignant fractures, is the gold standard for cord compression

• Several independent retrospective or prospective studies showed a prognostic relevance for MRI FLs, 
diffuse pattern and correlation with other prognostic factors

Koutoulidis V et al, Radiology 2017

Petralia G, Radiology 2018 

•MRI is positive in 85-90% of 
the patients at diagnosis

Dutoit JC et al, Skeletal Radiol 2017
Messiou C et al, BJH 2015

Walker B et al, JCO 2007
Ippolito D et al, BJH 2017Pawlyn C et al, Leukemia 2016

Giles SL et al, Clinical Radiology 2015
Moulopoulos L.A. et al, Annals Oncology 2005
Mouolopulos L.A. et al, Leukemia 2010

Moulopoulos L.A. et al, AJH 2012
Mai EK. et al, Haematologica 2015

Terpos E et al, Ann Hematology 2017



Kaiser M et al, ASCO 2021

60 pts, recruited at Royal Marsden Hospital, London , UK 2015-2018

PROSPECTIVE COMPARISON OF WHOLE BODY MRI AND FDG PET/CT FOR DETECTION OF MULTIPLE MYELOMA AND CORRELATION 
WITH MARKERS OF DISEASE BURDEN:

RESULTS OF THE ITIMM (IMAGEGUIDED THERANOSTICS IN MULTIPLE MYELOMA)  TRIAL



WBLDCT PET/CT MRI

Ease of use • Patient-friendly (fast scanning time, <

15 minutes)

• Relatively cheap

• Widely available

• Scanning time (including

radiopharmaceutical injection)

approximately 60 min

• More expensive

• Not always available

• Variable scanning time (30-60

min)

• More expensive

• Relatively available

Radiation

exposure

• Relatively low radiation dose (3-4

mSv)

• No need for iv contrast administration

Higher (6-10 mSv) No radiation exposure

Bone damage Depicts lytic bone lesions Depicts contemporary lytic bone

lesions and/or EMD, and disease

metabolism

Highest sensitivity for early bone

damage

Prognostic

relevance

Not clear Prognostic significance of FLs

number and SUVmax value

Prognostic significance of FLs and

diffuse pattern

Favorite target Gold standard for CT-guided biopsy,

surgery, RT planning, evaluation of stability

of fractures

Favorite technique to assess EMD Gold standard for detection of diffuse

BM involvement, differential diagnosis

between osteoporotic and pathological

fractures, cord compression

Zamagni E. et al, Blood 2018

Choice usually made according to local clinical practice, 
resources, expertise and national guidelines



Discrepancy between BM MRD and imaging: need for Imaging MRD category 

Growing heterogeneity with 
growing size of the lesions 

Rasche L et at, Nature Comm 2017
Rasche L et al, Blood 2018 
Rasche L et al, Leukemia 2018
Moreau P et al, JCO 2017
Alonso R et al, AJH 2019

The impact of spatial heterogeneity on MRD diagnostic

Different GEP profile 
between BM and FL

Imaging relapse while mantaining BM MRD negativity (MFC, 10-4/10-5): 
-12-15% by PET/CT
-higher risk in EMD/para-medullary disease and at relapse (50%) 
-false negative FDG PET results (lack of exokinase): 10-12%

• Patchy infiltration of the BM
• EMD

• Spatial heterogeneity



Recommendations for use of 18F-FDG PET/CT in MM

Recommendation Grade

Active MM:

18F-FDG PET/CT can be considered as part of the initial workup in
patients with newly diagnosed MM since it provides information useful
for prognostication and allows to more carefully assess the bulk of the
disease, particularly in patients with extramedullary sites of the
disease. This latter indication for use of 18F-FDG PET/CT applies also
to patients with relapsed/refractory MM

B

In newly diagnosed MM, EMD and >3 FLs on 18F-FDG PET/CT
identify subgroups of patients with unfavorable outcomes, particularly
those who are candidates to receive upfront ASCT. Controversies exist
about the prognostic role of SUVmax

B

18F-FDG PET/CT is by now the preferred technique for evaluating and
monitoring response to therapy. Metabolic changes assessed by 18F-
FDG PET/CT provide an earlier evaluation of response compared to
MRI

A

18F-FDG PET/CT should be coupled with sensitive bone marrow-
based assays as part of MRD detection inside and outside the bone
marrow

B

Cavo M. et al, Lancet Oncology 2017 Hillengass J et al, Lancet Oncology 2019

ALGORITHM DURING FOLLOW-UP FOR 
RESPONSE EVALUATION

Dimopoulos M et al, Annals Oncology 2021

ALGORITHM AT RESPONSE



STANDARDIZATION PROJECT FOR DEFINITION OF PET COMPLETE METABOLIC RESPONSE:
First use of Deauville criteria in MM-multivariable analysis

PFS HR 95% CI P-value

Baseline

Absence of EMD 0.55 0.32 -0.95 0.034
Beta2-mic <  5.5 mg/dL 0.61 0.39 -0.96 0.034
Sex - Female 0.68 0.47 -0.99 0.042

Pre-maintenance
BM Score <4 0.50 0.26 -0.97 0.041
FL Score <4 0.60 0.37 -0.95 0.030

Zamagni E  et al, JCO 2021 

OS HR 95% CI P-value

Baseline
BM SUV Max  ≤ 3.5 0.33 0.13 -0.84 0.014
LDH ≤ upper limit 0.33 0.15 -0.77 0.024
SR cytogenetics 0.32 0.13 -0.77 0.025

Pre-maintenance
BM Score <4 0.25 0.10 -0.66 0.005
FL Score <4 0.34 0.16 -0.70 0.004
PLTS ≥ 150.000/mmc 0.33 0.14 -0.78 0.012

COMPLETE 
METABOLIC 
RESPONSE:

uptake ≤ liver activity in all
localizations of the BM and
FLs (including EMD and PMD)
(DS 1-3)*



CMR: 91.9% @ 3 years
No CMR: 86.6% @ 3 years
HR: 0.34 (95% CI, 0.10-1.22), P=0.099
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IMPACT OF FDG-PET/CT COMPLETE METABOLIC RESPONSE ON PFS AND OS
CONFIRMATORY DATA IN INDEPENDENT SERIES OF PATIENTS (FORTE TRIAL) 

PFS OS

Zamagni E  et al, ASH 2020, under publication 



DWI-MRI to assess response after ASCT according to MY-RADS criteria

Bellotti E et al, ASH 2020, adjourned at SIE 2021

Retrospective analysis of 64 pts
Median follow-up 29 mos
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imaging response
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Median: NR vs 26.5 mos, HR 0.28, P= 0.004  @ 3 yrs: 92% vs 69%, HR 0.24, P= 0.04  

Post ASCT PFS according to 
MFC (10-5) and imaging (46 pts)

Median PFS RAC1/MFC neg vs one pos vs both pos: 
NR vs 19.9 vs 10.6 mos, P= 0.007  
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RAC 1/MRD+ OR RAC ≥2/MRD-

RAC ≥2 AND MRD+

PFS HR (95%CI) P  value

IMWG response: < CR 0,43 (0,17-1,03) 0,060
RAC ³ 2 0,29 (0,11-0,75) 0,011
High Risk cytogenetic 0,39 (0,15- 0,99) 0,048

MULTIVARIATE ANALYSIS

RAC 1 = complete imaging response
RAC 2 or higher = PR/stable/progressive imaging disease



MM samples processing  for Liquid Biopsy studies

Batth IS et. al, Annals of Oncology 2017

To convert some of the bone marrow/imaging tests into peripheral blood tests

Future directions of MRD testing

Derman B et. al, BCJ 2021

Mass spectrometry

NGS MS-I

PFS

MS-II MS in NGS- pts



Hillengass J et al, Lancet Oncology 2019
Moulopoulos L et al, Blood Cancer Journal 2018

Messiou C, et al. Radiology 2019 
Zamagni E. et al, JCO 2021

WBLDCT

MRI

FDG PET/CT



•DWI-MRI MRD after ASCT vs PET in prospective trials (on-going, iTIMM study and others)

•Prospective confirmation of new PET metabolic response criteria (on-going, FORTE trial, CASSIOPET trial)

•Refinition of imaging-response in plasmacytoma(s), based on metabolic (PET) or BM (DWI-MRI) criteria

•Imaging response criteria in patients receiving new immune therapies (experts group currently on-going)

•Relationship between imaging-MRD and BM MRD at higher sensitivity levels (10-6)/ liquid biopsy/mass
spectrometry (on-going)

•Incorporation of imaging-MRD with BM-MRD after treatment: design of MRD-driven trials (on-going)

OPEN ISSUES-WORK IN PROGRESS

Zamagni E. et al, Blood 2018



CHALLENGES WITH CURRENT MM RESPONSE CRITERIA
DEFINITION OF IMAGING-PLASMACYTOMA RESPONSE (UNMET NEED!) 

Bladé J, presented at IMW 2019, 2021

Issue Recommendation
Response assessment
Light chain myeloma (measurable urine M-protein) Use only 24h urine M-protein, except for CR

IgG, IgD or IgA with “non-measurable” serum M-spike and measurable 
urine M-spike

Use only urine values except for CR and PD

Non-measurable values at baseline, M-spike “too small to quantitate” All assessments not meeting CR or PD should be NE

Absence of 2 consecutive negative IFE and simultaneous <5% BMPCs CR not assigned, assess as VGPR

Plasmacytoma Request functional and not morphological imaging

Progressive disease
Increase in a previously existing plasmacytoma or 
bone lesion as only source of PD

Request functional imaging verification, before 
assigning PD

New antimyeloma therapy before documented PD Censor

Non pre-planned radiation therapy Assess PD

PD based on M-protein increase with no confirmation Censor, unless PD is considered “unequivocal”

BMPC, bone marrow plasma cell; CR, complete response; IFE, immunofixation electrophoresis; NE, 
non-evaluable; PD, progressive disease; VGPR, very good partial response



•DWI-MRI MRD after ASCT vs PET in prospective trials (on-going, iTIMM study and others)

•Prospective confirmation of new PET metabolic response criteria (on-going, FORTE trial, CASSIOPET trial)

•Refinition of imaging-response in plasmacytoma(s), based on metabolic (PET) or BM (DWI-MRI) criteria

•Imaging response criteria in patients receiving new immune therapies (experts group currently on-going)

•Relationship between imaging-MRD and BM MRD at higher sensitivity levels (10-6)/ liquid biopsy/mass
spectrometry (on-going)

•Incorporation of imaging-MRD with BM-MRD after treatment: design of MRD-driven trials (on-going)

OPEN ISSUES-WORK IN PROGRESS

Zamagni E. et al, Blood 2018



MRD status as driver of first-line therapy

https://clinicaltrials.gov/ct2/show/NCT04934475

Minimal Residual Disease Adapted Strategy (MIDAS)
Sponsor: Intergroupe Francophone du Myelome (IFM)
Estimated primary completion: September 2024

ASCT, autologous stem cell transplant; d, dexamethasone; Isa, isatuximab; K, carfilzomib; MRD, minimal residual 
disease; NDMM, newly diagnosed multiple myeloma; NGS, next-generation sequencing; R, lenalidomide

Induction Transplant and/or 
consolidation

Maintenance (3 years)

Isa-KRDNDMM, N~716 
Eligible for ASCT
18–66 years old

Isa-KRd

Isa-KRd (x6 cycles)

Isa-KRd
(x2 cycles)ASCT

Isa-KRd
(x2 cycles)ASCT

Tandem ASCT

Lenalidomide

Iberdomide and 
Isatuximab 

MRD–

MRD+

Primary endpoint: MRD–* rate:
• At end of consolidation (6 

months)
• 1, 2, and 3 years post induction

*Primary analysis will evaluate MRD (NGS, 10–6 threshold) 

R
1:1

R
1:1

Isa-KRd is an investigational combination that has not been approved by any regulatory authority. Sanofi does not recommend the use 
of their products outside the approved indication. Please consult your local label before prescribing 



Internal Use Only General Business



• WBLDCT is currently the minimum requirement to define active bone disease
(diagnosis and re-staging at relapse)

• FDG PET/CT is currently considered the gold standard to monitor treatment
response (demonstrated prognostic role and complementarity with BM
techniques)

• DWI-MRI is challenging FDG PET/CT at diagnosis for sensitivity,
identification of diffuse BM infiltration and correlation with biology and burden
of the disease; at response evaluation, currently under evaluation

• The 3 imaging techniques are standardized

CONCLUSION


