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Multiple myeloma (MM) is a hematological disease char-
acterized by abnormal clonal proliferation of malignant 
plasma cells in the bone marrow (BM). Approximately, its 
estimated incidence is around 600,000 new cases per year 
worldwide, and the median 5-year survival of MM patients 
is about 82% [1].

MM generally presents with anemia, osteolytic bone 
lesions, and, to a lesser extent, renal failure. Initial evalua-
tion of patients with multiple myeloma should be performed 
with laboratory parameters such as hemoglobin, serum cre-
atinine, serum calcium, the monoclonal component (immu-
noglobulin light chains), and protein electrophoresis by 
immunofixation [1, 2].

MM tumor burden follows the Durie-Salmon classi-
fication [3]; while the Revised International Staging Sys-
tem (R-ISS) [3, 4] considers serum biomarkers, such as 
β2-microglobulin, albumin, and lactate dehydrogenase in 
conjunction with malignant cell genomic features (t 4;14; 
t 14;16).

The treatment of this disease consists of a combination 
of an injectable proteasome inhibitor (i.e., bortezomib), an 
immunomodulatory agent (i.e., lenalidomide), and dexa-
methasone. The standard of care for eligible patients is rep-
resented by autologous hematopoietic stem cell transplanta-
tion, followed by lenalidomide [5, 6].

Currently, in the diagnosis, prognosis, and management 
of MM patients, hybrid positron emission tomography (PET) 
and computed tomography (CT) with 2-deoxy-2-[18F]-
fluoro-D-glucose  ([18F]-FDG PET/CT) plays an important 
role [7–10]. The Italian Myeloma Criteria for PET Use 
(IMPeTUs Criteria), based on the Deauville Criteria, has 
been proposed to standardize the interpretation of  [18F]-FDG 

PET/CT in patients with MM [11, 12]. The  [18F]-FDG 
PET/CT has a high sensitivity and specificity (80–100%) in 
detecting the lytic bone lesions in MM patients [7, 8], and 
its ability to discern between metabolically active and inac-
tive lesions is considered an important tool in evaluating the 
treatment response, may further stratify MM patients [7, 8].

In this context, artificial intelligence (AI) and radiomics 
find an important field of application. The quantitative fea-
tures that go beyond the human threshold, obtained accord-
ing to specific software and standard features extraction pro-
cesses, could provide an important diagnostic and prognostic 
information on the MM, better defining the therapeutic path-
way of these patients [13–19].

Actually, we read with a great interest an article by Sach-
pekidis et al. [13]. In this study, 44 patients with previously 
untreated MM who underwent whole-body  [18F]-FDG PET/
CT were analyzed. Automated  [18F]-FDG PET/CT segmen-
tation and volumetric semi-quantification were performed 
in all patients. The bones, liver, and muscles segmentation 
by a convolutional neuronal network was performed, and 
according to the AI approach, 10 different SUV thresholds 
were applied to identify the BM infiltration [13]. In par-
ticular, 4 of these thresholds had already been tested in the 
application of the Al in MM, while the remaining 6 were 
obtained based on modifications and implementation of the 
previous existing SUV thresholds [13]. The quantification 
of whole-body metabolic tumor volume (MTV) and total 
lesion glycolysis (TLG) were calculated for each patient. In 
particular, MTV (mL) represents the volume of MM lesions 
with SUV greater than a predefined threshold, while TLG 
was obtained as the product of SUV and MTV for the seg-
mented regions (TLG = SUVmean × MTV). Imaging inter-
pretation was made using the IMPeTUs Criteria [11, 12] by 
two nuclear physicians. BM biopsies were performed within 
4 weeks of the  [18F]-FDG PET/CT and the infiltration rate 
of plasma cells in the BM was calculated. Therefore, fluo-
rescence in situ hybridization was performed, and high-risk 
chromosomal abnormalities, as deletion 17p13 and/or trans-
location t(4;14) and/or translocation t(14;16) were founded.
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The main result of this article [13] was the significant 
and positive correlation between quantitative PET/CT 
parameters, such as MTV, TLG, and BM infiltration with 
all 10  [18F]-FDG uptake AI thresholds. In terms of overall 
survival (OS) and progression-free survival (PFS), the uni-
variate and multivariate analyses showed that whole-body 
higher MTV and TLG were significantly associated with 
shorter OS and PFS. According to the AI approach, these 
quantitative volumetric PET/CT parameters have been an 
important tool to predict the MM patient outcome [13, 14]. 
Moreover, the IMPeTUs Criteria application showed that 
the number of focal BM uptake lesions, extramedullary 
disease, and the presence of cytogenetic abnormalities had 
an adverse effect on PFS.

Mannam et al. [14] evaluated 40 patients with MM and 
lytic skeletal metastases that underwent a  [18F]-FDG PET/
CT. The aim of this study was to evaluate the diagnostic 
performance of PET and CT radiomic features to differen-
tiate bone metastases from multiple myeloma lesions. A 
total of 138 PET and 138 CT radiomic features by manual 
semi-automatic segmentation were extracted. The first- 
and second- order CT and PET texture radiomic features 
contributed to differentiating the bone metastases from 
multiple myeloma lesions. The machine learning models 
using the CT parameters were found to be better at differ-
entiating these two bone pathological conditions compared 
to the models using only the PET parameters. However, 
the combined approach between the PET and CT machine 
learning models showed better overall performance than 
the CT and PET models used alone [14].

These interesting articles [13, 14] highlight the impor-
tance of prognostic and diagnostic information from the 
combined approach between automated and volumetric 
quantitative PET/CT parameters and AI/radiomic features 
extraction. AI has the potential to develop the machine 
learning models that predict many tumor features, such 
as intratumoral heterogeneity, complement and substanti-
ate invasive tissue, and lay the foundations for personal-
ized and robust methods that are not affected by manual or 
operator-dependent interventions, in order to optimize the 
medical resources for these oncological patients [13, 14].
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