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New imaging techniques have been introduced to assess the ex-

tent and severity of disease in multiple myeloma (MM) patients.

The aim of our study was to compare newer imaging modali-

ties—such as 18F-FDG PET/CT, 99mTc-methoxyisobutylisonitrile

(99mTc-MIBI) scintigraphy, andMRI—to assess their relative con-

tribution in the evaluation of MMpatients at diagnosis.Methods:

Thirty-three newly diagnosed patients with MM were prospec-

tively studied. Diagnosis and staging were made according to

standard criteria. All patients underwent whole-body 18F-FDG

PET/CT, whole-body 99mTc-MIBI, and MRI of the spine and pel-

vis within 10 d, and imaging findings were compared. Results:
18F-FDG PET/CT was positive in 32 patients (16 focal uptake, 3

diffuse uptake, 13 focal and diffuse uptake), 99mTc-MIBI was

positive in 30 patients (6 focal, 11 diffuse, 13 focal and diffuse up-

take), and MRI of the spine and pelvis was positive in 27 patients

(6 focal, 13 diffuse, 8 focal and diffuse uptake). 18F-FDG PET/CT

showed a total of 196 focal lesions (178 in bones and 18 in soft

tissues), of which 121 were in districts other than the spine and

pelvis, whereas 99mTc-MIBI visualized 63 focal lesions (60 in

bones and 3 in soft tissues), of which 53 were in districts other

than the spine and pelvis. In the spinal and pelvic regions, 18F-

FDG PET/CT detected 75 focal lesions (35 in spine and 40 in pel-

vis), 99mTc-MIBI visualized 10 focal lesions (1 in spine and 9 in

pelvis), and MRI detected 51 focal lesions (40 in spine and 11

in pelvis). Conclusion: In whole-body analysis, 18F-FDG PET/

CT performed better than 99mTc-MIBI in the detection of focal le-

sions, whereas 99mTc-MIBI was superior in the visualization of

diffuse disease. In the spine and pelvis, MRI was comparable

to 18F-FDG PET/CT and 99mTc-MIBI in the detection of focal

and diffuse disease, respectively. Becausemyelomatous lesions

may often occur out of spinal and pelvic regions, MRI should be

reserved to the evaluation of bone marrow involvement of these

districts, whereas 18F-FDG PET/CT can significantly contribute

to an accurate whole-body evaluation of MM patients. Finally,

whole-body 99mTc-MIBI, despite its limited capacity in detecting

focal lesions, may be an alternative option when a PET facility is

not available.
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Multiple myeloma (MM) is a malignant hematologic

disorder characterized by proliferation of clonal plasma cells

and overproduction of monoclonal immunoglobulins (1).

Diagnosis and staging of MM is based on standardized

criteria, including plasma cell infiltration of bone marrow,

osteolytic bone lesions, and a monoclonal component in

serum or urine (2,3). At present, the most used system for

staging MM is that introduced by Durie and Salmon several

years ago (3). In this staging system myelomatous bone

lesions are traditionally detected by a whole-body radio-

graphic survey; however, radiographs can significantly under-

estimate the extent of bone and bone marrow involvement,

especially in early phases of the disease (4). Therefore, more

advanced imaging modalities—including whole-body 18F-

FDG PET/CT, whole-body 99mTc-methoxyisobutylisonitrile

(99mTc-MIBI) scintigraphy, and MRI—have been proposed

in the effort to improve the management of MM patients in a

noninvasive manner (5–7). 18F-FDG PET/CT is a whole-

body imaging technique capable of furnishing merged func-

tional and morphologic information and is now routinely

used in the staging and follow-up of lymphoma and various

solid tumors. Moreover, previous studies have shown its

usefulness in the detection of both osseous and extraosseous

myeloma lesions (8–10). The lipophilic cation 99mTc-MIBI

has been successfully used for the detection of a variety of

neoplastic diseases, including multiple myeloma, where it is

reported to be useful in the assessment of disease extension

both at diagnosis and during follow-up (11–22). MRI allows

a direct high-contrast and sensitive visualization of the bone

marrow and its components and, therefore, has become the

method of choice for bone marrow imaging (23,24).

Recently, the Scientific Advisors of the International Mye-

loma Foundation proposed a new staging system called

‘‘Durie and Salmon PLUS’’ based on the traditional Durie

and Salmon system integrated by 18F-FDGPETorMRI of the

Received Jul. 26, 2007; revision accepted Oct. 29, 2007.
For correspondence or reprints contact: Rosa Fonti, MD, Istituto di

Biostrutture e Bioimmagini-CNR, Via Pansini 5, 80131 Napoli, Italy.
E-mail: fontir@tin.it
COPYRIGHT ª 2008 by the Society of Nuclear Medicine, Inc.

jnm045641-tp n 1/10/08

PET/CT, MIBI, AND MRI IN MYELOMA • Fonti et al. 195

 Journal of Nuclear Medicine, published on January 16, 2008 as doi:10.2967/jnumed.107.045641



spine (25). This system attributes an equal relevance to both
18F-FDG PET and MRI of the spine, which can be used, as

suggested by the guidelines, in a flexible fashion. However,

the relative contribution of each imaging technique, the

specific clinical contexts in which one technique should be

preferred over the other, or, eventually, the need to perform

both imaging studies have not been fully elucidated. In addi-

tion, 99mTc-MIBI scans showed a high sensitivity and spe-

cificity in detecting sites of active disease and bone lesions

(13). Despite several reports on the clinical usefulness of this

imaging modality (11–22), it is still unclear whether 99mTc-

MIBI can be fully replaced by 18F-FDG PET/CT.

The aim of our study was to compare whole-body 18F-

FDG PET/CT with whole-body 99mTc-MIBI scintigraphy

and MRI of the spine and pelvis to assess which of these

imaging modalities would be more appropriate for detect-

ing the presence of focal or diffuse disease and should,

therefore, be included in the evaluation of patients with

newly diagnosed MM.

MATERIALS AND METHODS

Thirty-three patients (11 females, 22 males; mean age 6 SD,

64 6 12 y) with newly diagnosed MM according to standard cri-

teria were enrolled in this prospective study, which had undergone

institutional approval before its inception. After informed consent

had been obtained, all patients underwent whole-body 18F-FDG

PET/CT, whole-body 99mTc-MIBI, and MRI of the spine and pel-

vis in a random order within a maximum interval of 10 d. None of

the patients had undergone chemotherapy or radiotherapy before

the study.
18F-FDG PET/CT scans were acquired after fasting for 8 h and

60–90 min after intravenous administration of 18F-FDG (350–370

MBq). The blood glucose level, measured just before tracer admin-

istration, was,120mg/dL in all patients. 18F-FDGPET/CT images

were obtained using a PET/CT Discovery LS8 scanner (GE Health-

care). All scans were performed in 2-dimensional mode. An emis-

sion scan was performed in the caudocranial direction, from the

upper thigh to the base of the skull (4 min/each bed position) and

from the feet to the base of the thigh (2 min/each bed position).

Iterative image reconstruction was completed with an ordered-

subset expectation maximization (OSEM) algorithm (2 iterations,

28 subsets). CTwith a 4-slicemultidetector helical scannerwas used

(detector row configuration, 4 · 5 mm; pitch, 1.5; gantry rotation

speed, 0.8 s per revolution; table speed, 30 mm per gantry rotation;

140 kV and 80 mA). Attenuation-corrected emission data were

obtained using filtered backprojection CT reconstructed images

(gaussian filter with 8-mm full width at half maximum) to match

the PET resolution. Transaxial, sagittal, and coronal images and

coregistered images were examined using Xeleris software (GE

Healthcare). Focal areas visible on at least 2 contiguous PET

slices—showing a maximum standardized uptake value (SUVmax)

$ 2.5 and corresponding to CT abnormalities not attributable to

benign bone pathologies—were considered to be sites of active

disease. In particular, hypermetabolic sites corresponding to spon-

dylopathy, osteoarthrosis, joint disease, or traumas were carefully

excluded from the analysis, whereas those corresponding to CT

abnormalities—such as lytic lesions, minor lytic changes, osteo-

penic areas, morphologic changes not clearly attributable to degen-

erative disease, andminimal asymmetry of bonemarrow attenuation

likely due to plasma cell infiltration—were included.
99mTc-MIBI imaging studieswere performed by acquiring planar

anterior and posterior whole-body scans (lasting about 10 min) 10

min after intravenous injection of 555 MBq of 99mTc-MIBI using a

dual-head g-camera (ECAM; Siemens), equipped with a low-

energy, high-resolution collimator.

MRI studies were performed at 1.5 T (Achieva; Philips) along

sagittal planes covering thewhole spinewith 3 partially overlapping

slabs and along coronal planes for the study of the pelvis. MRI

sequences included T1- and T2-weighted turbo-spin-echo images

(with and without fat suppression by a preparatory pulse with spec-

tral inversion [SPIR]) and postcontrast T1-weighted fat-suppressed

turbo-spin-echo images (5 min after intravenous administration of

0.1 mmol/g gadopentetate dimeglumine [Magnevist]; Schering).

The sequence parameters (repetition time/echo time/echo train

length) used for the spine were 477/13/4 for T1-weighted images

and 3,500/120/43 for T2-weighted images. The sequence parame-

ters used for the pelvis were 550/14/5 for T1-weighted images and

3,500/120/43 for T2-weighted images with SPIR fat suppression.

The whole study lasted approximately 35 min, including patient

positioning.
18F-FDG PET/CT, 99mTc-MIBI, and MRI were read and inter-

preted by 2 independent nuclear medicine physicians or 2 indepen-

dent radiologists whowere unaware of the imaging results. The data

obtained were compared by using a x2 test or a Fisher exact test as

appropriate. A probability value# 0.05 was considered statistically

significant. When a focal pattern was detected, the number and site

of focal bone or soft-tissue lesions were reported. The number of

focal lesions detected in each patient by each one of the 3 imaging

techniques was compared by using the nonparametric paired-

data Kendall’s coefficient-of-concordance (W) test. A probability

value# 0.01 was considered statistically significant.

RESULTS

The results of whole-body 18F-FDG PET/CT, whole-body
99mTc-MIBI, and MRI of the spine and pelvis performed on

the 33MMpatients were compared according to the presence

of a normal, diffuse, or focal (combination with or without

diffuse) pattern of bone marrow involvement as shown in

½Table 1�Table 1. Whole-body 18F-FDG PET/CT was positive in 32

patients (97%), 3 (9%) of whom had a pure diffuse pattern of

TABLE 1

Whole-Body 18F-FDG PET/CT, Whole-Body 99mTc-MIBI,

and MRI of Spine and Pelvis Performed on 33 MM Patients

at Diagnosis: Comparison According to Presence of Normal,

Diffuse, or Focal and Focal 1 Diffuse Pattern of Bone

Marrow Involvement

Imaging modality N D F-FD

Whole-body 18F-FDG PET/CT 1 (3) 3 (9) 29 (88)

Whole-body 99mTc-MIBI 3 (9) 11 (33) 19 (57)

MRI of spine and pelvis 6 (18) 13 (39) 14 (42)

N 5 normal; D 5 diffuse; F-FD 5 focal and focal 1 diffuse.

Values in parentheses are percentages (2-sided Fisher exact

test; P , 0.005).
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bonemarrow uptake, whereas 29 (88%) showed focal lesions

in the presence (13 patients, 39%) or absence (16 patients,

48%) of diffuse uptake. Whole-body 99mTc-MIBI was pos-

itive in 30 patients (91%), of whom 11 (33%) presented a

diffuse pattern of uptake and 19 (57%) showed a focal pattern

with (13 patients, 39%) or without (6 patients, 18%) the

association of diffuse uptake.MRI of the spine and pelviswas

positive in 27 patients (81%), ofwhom13 (39%) had a diffuse

pattern and 14 (42%) showed a focal pattern, in combination

with a diffuse pattern (8 patients, 24%) or alone (6 patients,

18%).

Comparing the pattern of bone marrow involvement

obtained by 18F-FDG PET/CT, 99mTc-MIBI, andMRI, using

the Fisher exact test, a significant statistical difference (P,

0.005) between the 3 imaging methods was found. In partic-

ular, 18F-FDG PET/CT detected a focal pattern, alone or

combinedwith a diffuse pattern, with a higher frequency than
99mTc-MIBI (P, 0.05) and MRI (P, 0.001). On the other

hand, 99mTc-MIBI andMRIwere comparable and performed

better than 18F-FDG PET/CT in the detection of a pure

diffuse pattern. By analyzing the number and sites of focal

lesions detected, we found that 18F-FDG PET/CT showed a

total of 196 focal lesions, of which 75 were in the spine and

pelvis (35 and 40, respectively) and 121 were in other

districts, whereas 99mTc-MIBI visualized a total of 63 focal

lesions, of which only 1was in the spine, 9 were in the pelvis,

and 53 were in other districts. Eighteen of the total focal

lesions visualized by 18F-FDG PET/CT and only 3 of the

lesions detected by 99mTc-MIBI were localized in soft

tissues. Finally, MRI detected a total of 51 focal lesions—40

in the spine and 11 in the pelvis. Comparing the number of

focal lesions per patient detected by each imagingmethod on

the whole dataset, using the nonparametric paired-data

Kendall’s W test, we showed that 18F-FDG PET/CT visual-

ized more focal lesions (5.94 6 9.29) than 99mTc-MIBI and

MRI (1.91 6 4.45 and 1.54 6 2.45, respectively), with a

significant statistical difference (P , 0.001) as shown in

½Table 2� Table 2. We also performed a post hoc analysis using the

Kendall’s W test with Bonferroni correction and found a

significant statistical difference between the number of focal

lesions per patient detected by 18F-FDG PET/CT and both
99mTc-MIBI (P , 0.001) and MRI (P , 0.005).

To compare homogeneously the 3 imaging methods used,

we focused our analysis exclusively on the data obtained in

the spinal and pelvic district as shown in ½Table 3�Table 3. Comparing

these data, using the Fisher exact test, we also found a

significant statistical difference (P , 0.05) between the 3

imaging techniques. In particular, 18F-FDG PET/CT and

MRI were comparable and performed better than 99mTc-

MIBI in the detection of a focal pattern, alone or combined

with a diffuse pattern. On the other hand, 99mTc-MIBI and

MRI were comparable and performed better than 18F-FDG

PET/CT in the detection of a diffuse pattern. However, these

differences were statistically significant only between 18F-

FDG PET/CT and 99mTc-MIBI (P , 0.01). Comparing the

number of focal lesions per patient visualized by each imag-

ing technique exclusively in the spinal and pelvic district,

using the nonparametric paired-data Kendall’s W test, we

found that 18F-FDG PET/CT and MRI showed more focal

lesions (2.276 4.64 and 1.546 2.45, respectively) compared

with 99mTc-MIBI (0.306 0.68), with a significant statistical

difference (P , 0.005) as shown in ½Table 4�Table 4. Moreover, the

post hoc analysis performed by using the Kendall’s W test

with Bonferroni correction showed a significant statistical

difference between the number of focal lesions per patient

detected by 18F-FDG PET/CT and MRI (P , 0.001 and

TABLE 2

Comparison of Number of Focal Lesions per Patient

Detected by Whole-Body 18F-FDG PET/CT, Whole-Body
99mTc-MIBI, and MRI of Spine and Pelvis

Focal lesions per patient (n)

Kendall’s

W test

Whole-body
18F-FDG PET/CT

Whole-body
99mTc-MIBI

MRI

spine and pelvis

5.94 6 9.29*y 1.91 6 4.45 1.54 6 2.45 P , 0.001

*P , 0.001, 18F-FDG PET/CT vs. 99mTc-MIBI.
y
P , 0.005, 18F-FDG PET/CT vs. MRI.

TABLE 3
18F-FDG PET/CT, 99mTc-MIBI, and MRI of Spinal and

Pelvic District Performed on 33 MM Patients at

Diagnosis: Comparison According to Presence of

Normal, Diffuse, or Focal and Focal 1 Diffuse Pattern

of Bone Marrow Involvement

Imaging modality N D F-FD

Whole-body 18F-FDG PET/CT

of spine and pelvis

12 (36) 6 (18) 15 (45)

Whole-body 99mTc-MIBI

of spine and pelvis

8 (24) 18 (54) 7 (21)

MRI of spine and pelvis 6 (18) 13 (39) 14 (42)

N 5 normal; D 5 diffuse; F-FD 5 focal and focal 1 diffuse.

Values in parentheses are percentages (2-sided Fisher exact

test; P , 0.005).

TABLE 4

Comparison of Number of Focal Lesions per Patient

Detected by 18F-FDG PET/CT, 99mTc-MIBI, and MRI of

Spinal and Pelvic District

Focal lesions per patient (n)

Kendall’s

W test

18F-FDG PET/CT

spine and pelvis

99mTc-MIBI

spine and pelvis

MRI spine

and pelvis

2.27 6 4.64* 0.30 6 0.68 1.54 6 2.45y P , 0.005

*P , 0.001, 18F-FDG PET/CT vs. 99mTc-MIBI.
y
P , 0.01, MRI vs. 99mTc-MIBI.
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P, 0.01, respectively) versus 99mTc-MIBI, whereas no sig-

nificant statistical difference was found between 18F-FDG

PET/CT and MRI.

Finally, 18F-FDG PET/CT, 99mTc-MIBI, and MRI influ-

enced the subsequent clinical management in 18% of

patients. In particular, 18F-FDG PET/CT alone or in com-

bination with 99mTc-MIBI upstaged and, consequently,

modified the clinical management in 4 patients, whereas
99mTc-MIBI alone and MRI alone modified the clinical

management in 1 patient each.

DISCUSSION

The results of the present study indicate that 18F-FDG

PET/CT performs better than both 99mTc-MIBI and MRI in

the detection of focal lesions on the whole data analysis.

However, in the spinal and pelvic district, 18F-FDG PET/CT

and MRI were comparable, and both performed better than
99mTc-MIBI in visualizing focal lesions. On the other hand,
99mTc-MIBI andMRI showed a higher rate of diffuse pattern

detection comparedwith 18F-FDGPET/CT both in thewhole

data and in the spinal and pelvic analysis. Because of the ob-

jective difficulty—for both practical and ethical reasons—in

obtaining biopsy samples from each suspected lesion, our

findings were interpreted in relation to the clinical context

and analyzed to compare simultaneously the 3 imaging mo-

dalities. Moreover, previous studies showed that a whole-

body radiographic survey—traditionally used in the Durie

and Salmon staging system to detect lytic lesions—can

significantly underestimate bone and bone marrow involve-

ment, especially in newly diagnosed patients (4). Therefore,

an independent ‘‘gold standard’’ of reference cannot be easily

provided in this disease.Nevertheless, the 3 imagingmethods

singly or in combination influenced the subsequent clinical

management in 18% of patients.

The higher number of focal lesions detected by 18F-FDG

PET/CT compared with 99mTc-MIBI (196 and 63 lesions,

respectively) may be due to the mechanism of 18F-FDG

uptake that reflects the increased glycolysis usually occur-

ring in tumor cells and, thus, the rapid growth and invasive

characteristics of focal lesions (4,16,26)—though the inflam-

mation that can be associated with tumor proliferation may

also contribute to increased 18F-FDG uptake (27). Moreover,

the use of a hybrid system composed by PETand CT images

allowed the detection of small or slightly active lesions that

were barely distinguishable from the surrounding normal

tissue on the basis of PET images alone (28). The hybrid

system also allows a more precise anatomic localization of

hypermetabolic lesions and, therefore, a better discrimina-

tion between bone and soft-tissue lesions (8,10). In fact, 18F-

FDG PET/CT detected a total of 18 soft-tissue lesions,

whereas 99mTc-MIBI visualized only 3 of them. The resolu-

tion of 99mTc-MIBI could be improved by performing

SPECT. This technique of acquisition, though, would be

time-consuming and costly, taking from 99mTc-MIBI imag-

ing some of its positive characteristics—technical ease,

rapidity of execution (the study is performed 10 min after

injection and lasts only 10 min), and low costs.

On the whole data analysis, 18F-FDG PET/CT detected

more focal lesions than MRI (196 and 51 lesions, respec-

tively) because of the presence of a consistent number of

lesions outside the spine and pelvis (121 lesions detected by
18F-FDG PET/CT and 53 lesions detected by 99mTc-MIBI).

In fact, focusing our analysis exclusively on the spinal and

pelvic district, the number of focal lesions visualized by 18F-

FDG PET/CT and MRI became comparable (75 and 51

lesions, respectively). In this district, both 18F-FDG PET/CT

and MRI performed better than 99mTc-MIBI, which detected

10 lesions only; this finding could be due to the physiologic

uptake of 99mTc-MIBI in the liver and its excretion in the

bowel, which may obscure local focal lesions (18).
99mTc-MIBI performed better than 18F-FDG PET/CT in

the detection of a diffuse pattern of bone marrow uptake both

in thewhole data (33% of patients by 99mTc-MIBI and 9% by
18F-FDGPET/CT) and in the spinal and pelvic analysis (54%

of patients by 99mTc-MIBI and 18% by 18F-FDG PET/CT).

Themeaning of 18F-FDGdiffuse bonemarrow uptake inMM

patients must be further investigated, as a mild and diffuse
18F-FDG uptake in the spine could be also found in young or

mildly anemic patients (28,29). On the other hand, previous

studies showed that 99mTc-MIBI concentrates in malignant

plasma cells and that diffuse tracer uptake correlates with the

percentage of plasma cell infiltration and the amount of a

monoclonal component (13,15).Moreover, it has been shown

that 99mTc-MIBI bone marrow uptake is able to identify

active myeloma and that the extension and intensity of tracer

uptake correlates both with the clinical status and the stage of

disease (13). In fact, a previous study showed that moderate-

to-intense diffuse 99mTc-MIBI uptake or focal uptakewith or

without diffuse uptake, in the absence of inflammation or

other pathologies, excludes the diagnosis of monoclonal

gammopathy of unknown significance (MGUS) and corre-

lates with poor prognosis (19). However, it should be noted

that faint bone marrow uptake has been reported also in

patients affected by pathologies other than MM (20). Nev-

ertheless, when the intensity of diffuse 99mTc-MIBI uptake

was analyzed according to the criteria used byPace et al. (13),

specificity improved significantly (20). False-negative cases

by 99mTc-MIBI may be due, rather, to the overexpression of

P-glycoprotein (Pgp) that can be associated with multidrug-

resistant myeloma. 99mTc-MIBI, in fact, is a transport sub-

strate of the energy-dependent efflux pump Pgp, and its

washout increases over time from the bone marrow of MM

patients overexpressing this protein (17,30). Therefore, to

overcome the action of Pgp in our study, imaging was

performed no later than 10 min after the injection of 99mTc-

MIBI.

Similarly to 99mTc-MIBI, MRI also performed better than
18F-FDG PET/CT in the detection of a diffuse pattern both in

the whole data and in the spinal and pelvic analysis (39% of

patients by MRI of spine and pelvis, 9% by whole-body 18F-

FDG PET/CT, and 18% by 18F-FDG PET/CT in the spinal

jnm045641-tp n 1/10/08
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and pelvic regions, respectively). Previous studies, in fact,

showed that a diffuse pattern of distribution detected byMRI

in MM patients correlates with increased bone marrow

cellularity, increased plasmacytosis (although ,10% may

be associated with false-negative cases), anemia, and poorer

survival (31). Moreover, recent studies showed thatMRI was

more sensitive than 18F-FDG PET/CT in the detection of an

infiltrative pattern, allowing direct visualization of the bone

content with a high spatial resolution (8,28). These features

can be useful, especially in the spinal and pelvic regions that

have a complex anatomy and are overlaid by bowel and ribs,

respectively (32)—though, the field of view ofMRI excludes

regions such as skull, sternum, ribs, and long bones contain-

ing a high amount of redmarrow and frequently infiltrated by

malignant plasma cells (23,24), as shown in½Fig: 1� Figure 1. In fact,

it has been shown that in substituting a whole-body radio-

graphic survey with MRI of spine and pelvis, 10% of MM

patients would be understaged (33). In this respect, Zamagni

et al. (8) reported thatMRI was superior to 18F-FDGPET/CT

in the assessment of bone marrow involvement of the spine

and pelvis, whereas 18F-FDG PET/CT allowed the detection

of myelomatous lesions that were out of the field of view of

MRI. In agreementwith these findings, our study showed that

MRI performed better than 18F-FDG PET/CT in the evalu-

ation of diffuse disease and performed equally well in the

detection of focal disease in the spinal and pelvic regions.

Also, our study showed a considerable number of focal

lesions detected by 18F-FDG PET/CT that were out of the

field of view of MRI. This limitation could be overcome by

using whole-body MRI. Currently, though, this imaging

technique is not widely available yet, and its imaging times

are still too long despite the advances in MRI, such as the

development of rapid data acquisition and high-performance

gradient systems (9). Moreover, the spatial resolution of

whole-body MRI is worse than that of focused surface-coil

MRI, resulting in poorer imaging quality (34).

CONCLUSION

In whole-body analysis, 18F-FDG PET/CT and 99mTc-

MIBI provided complementary information in the diagnostic

evaluation of MM patients by detecting focal and diffuse

disease, respectively. In the spinal and pelvic regions, MRI

was comparable to 18F-FDG PET/CTand 99mTc-MIBI in the

detection of focal and diffuse patterns, respectively. There-

fore, in the diagnostic work-up of multiple myeloma, MRI—

because of its ability in detecting both focal and diffuse

disease in the spine and pelvis—should be reserved for the

evaluation of bone marrow involvement in these regions.

Until whole-bodyMRI with reasonably short imaging times,

good spatial resolution, and standardized sequences for MM

will be widely available, the main drawback of MRI of spine

and pelvis will be the limited field of view that could un-

derstage newly diagnosed MM patients, by missing lesions

located outside these regions. Therefore, in the whole-body

evaluation of MM patients at diagnosis, 18F-FDG PET/CT

can contribute to a more accurate assessment of disease—

especially in a clinical context highly suggestive of focal

involvement of the appendicular skeleton, such as the pres-

ence of bone pain or pathologic fractures in long bones or in

the case of discrepancies between clinical status and hema-

tologic parameters. On the other hand, despite the limited

capacity in detecting focal lesions, 99mTc-MIBI still remains

the most rapid and inexpensive technique for whole-body

evaluation and may be an alternative option when a PET

facility is not available.
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FIGURE 1. Coronal, sagittal, and transaxial CT, PET, and fused images of whole-body 18F-FDG PET/CT (A), anterior and posterior

whole-body 99mTc-MIBI (B), and sagittal T1- and T1-weighted fat-saturated with gadolinium MR images of spine (C). All 3 imaging

modalities, performed on the same MM patient, showed a focal 1 diffuse pattern of distribution. In particular, focal lesions were
shown in skull, humeri, pelvis, left femur, and right fibula by whole-body 18F-FDG PET/CT; in skull, right humerus, pelvis, left femur,

and right fibula by whole-body 99mTc-MIBI; and in coccygeal bone by MRI of spine and pelvis.
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