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Application of ®*F-FDG PET/CT to the Diagnosis of Multiple

Myeloma
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Abstract: [ Objective ] To investigate the diagnostic value of ®F-FDG PET-CT in multiple myelo-
ma(MM). [Methods ] Thirty patients who were intend to diagnose with myeloma were selected and
were diagnosed by CT,PET and PET/CT respectively. The sensitivity and specificity of these
methods were acquired by comparing with the pathological results later. The pathological results
showed that 23 patients were diagnosed as MM,7 patients were diagnosed as bone metastases.
[Results ] The sensitivity , specificity and diagnostic coincidence rates of PET imaging were 34.8%
~47.8% ,57.1%~T71.4% and 40.0%~50.0% ;the above indexes of CT imaging were 73.9%~86.9%,
71.4% ~85.7% and 80.0% ~86.6% ,the above indexes of PET/CT imaging were 82.6% ~100% ,
42.9%~71.4% ,and 80.0%~90.0%. The results show that the sensitivity and diagnostic coincidence
rate of PET/CT imaging was higher than PET and CT imaging. This study observed that: (1) Both
myeloma and bone metastases are prone to invade spine, pelvis,limbs and ribs. Myeloma may be
more likely to invade the skull. (2)The SUVmax of myeloma lesion was 3.46+1.52 and the SU-
Vmax of bone metastases was 4.59 +3.39. There was no statistical difference between the two
groups (t=1.270,P=0.216). There was statistical difference of the SUVmax between myeloma le-
sions and healthy bones such as skull,spine, pelvis,limbs and ribs, (P<0.05). (3)“Punched-Out”
lesions in the skull,ribdistended destruction,osteoporotic changes in the spine,*F-FDG uneven
distribution and low distribution can improve the diagnosis rate of myeloma. (4)CT imaging fea-
tures are the key factors in the PET/CT diagnosis of myeloma. [ Conclusion] *F-FDG PET/CT is
very valuable in the diagnosis of myeloma,but still need to be differentiated from the other multi-
ple bone metastases.
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BB B AR E AT PET/CT K4 19 iR # 30
], A% 38~76 & EIAEES 61.3 & Bk 18 i, &
Ve 12 1], J5 200 FRGE SRR 52 23 ) 0 B e 7 BB
RS (fHE .2 B WRER 1 BB 1 B
1] B AN g 2 44 R 8 B R A R MR L) .
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1) B 1% G R R R A D R 6 ), B 3 i, R KAP
w2 0, PR LAM M 2 Bl DR K/A HLfE S 2
], e b s 38 e 5 61
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% PR 513 2 Bk 17 4, Lt 13 4,
12 BHAHE

AR 52 6 i ] 89 S Philips GEMINI GXL16 %4
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2.1 CT.PET.PET/CT 2 HiBHENESR

3 M4 EARL KIS B UL Table 1, CT:E4A 1.7
HWE 78.3% 45 55 71.4% , 2 Wif5 &K 80.0% ; 54
2. RAYE 73.9% K5 34 85.7% , L Wittt & 3 80.0%;
B 3. RELE 86.9% , £ 5 85.7% , L Wi 75 & %
86.6%. PET: BE4E 1. RIUE :34.8% , % 71 :57.1%,
Wi A% 40.0%; A 2. REGE :34.8% 4% 57k .
71.4% Wi 75 6 % 43.3% ;54 3. REEE :47.8%),
FESEPE 57.1% , 12 W55 & % 50.0% . PET-CT. 4=
1. REE 100% , 55 5% 42.9% , 2 Wi i5 &% 86.7%;
Bt 2. RIGIE 82.6% , F5 52k 71.4% , L Wi 7 & %
80.0%; I 3. RELFE 95.6% ,F5 51k 71.4% L WifF
A% 90.0%,

R E . PET/CT>CT>PET; 4% 5 14 .CT=PET/
CT>PET; £ WifF & % . PET/CT>CT>PET, PET 2 i)
GER R CT 2 Wi Re s (R 54 . 71.4%~
85.7%), ifi PET/CT &2 Wi 45 A R e BT I 3
(R .82.6%~100% ; Wi £ 6 % :80.0%~90.0% ),
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Table 1 The different methods to diagnosis of myeloma

71.4%) Image Number of patients with myeloma  Number of patients with other tumor
’ ’ method Doctor 1 Doctor 2 Doctor 3 Doctor 1 Doctor 2 Doctor 3
22 EHESEEHBERLADN ar 20 18 1 10 2 9
HRRER PET 11 10 14 19 20 16
W R RSy RE R PET/CT 27 21 24 3 9 6

BLHH FE RN — B A

Table 2 Myeloma and bone metastases involved in the site of the

%ﬁﬁé{%&ﬁﬁ‘%\ﬁb'g\@ﬁ% tt{ﬁﬂj(q:%ig difference
9%-? s I, Table 2. Position Total number Number of patients with  Number of metastatic
23 EEEELSEEEARSERYLE of lesions myeloma(ratio) cases(ratio)
Skull 17 17(73.9%) 0(0)
> B R RS e, S
2 B RE TR AL T A ) SF-FDG £ Spine 30 23 (100%) 7(100%)
BOFIA &, HG AL X SUVmax 15 #% & T 1E Pelvis 30 23(100%) 7(100%)
HH# SUVmax, W Table 3, B 868kt 5 Limbs 22 18(78.3%) 4(57.1%)
Ribs 27 23(100%) 4(57.1%)

B R PG AL B SUVmax 4832 24 7
(3.46+1.52 vs 4.59+3.39,1=1.270, P=0.216) ,
24 SXMEEE PET/CT #5455
HRER CT AR L 2RI 0 B/ | il
FE LRI S 0 M S — R0 B M AR D
B PR b INCEARE 8 K BB BT A A AR
T A T R PR AL B LR /)N (Figure 1~2)
PET 54825 LRl 3RIUR . vRi@ PEER IO & AN 20 1
PRI, 50 A T Jmy B vy B BB, G v o i e AR
BRI EUE B AR T LR S TR
Je 1M BF-FDG AN ¥75) K Jay B e e 4% B

Table 3 Comparison of SUVmax in skeletons of 23
patients with myeloma and 30 healthy subjects

Different parts SUVmax+SD t P

Healthy skull 0.92+0.34 8.89 <0.001
Healthy spine 1.59+0.39 6.48 <0.001
Healthy pelvis 1.22+0.35 7.82 <0.001
Healthy limbs 0.78+0.28 9.47 <0.001
Healthy ribs 1.01+0.23 8.72 <0.001
Myeloma lesions 3.46x1.52 - -

Table 4 CT and PET image characteristics of myeloma

AHIE, W, Table 4, Figure 3~6,

3o #

BB IZ AR S B B S S
e, FECRE AR A R BT B E
A RINERE AL, K R o A i R 1
1%, i B BRI 6%, T8 86

Imaging charlar:tiifstics IZZitzrll Myeloma Metastases

CT image characteristics ~ Osteogenesis 4 1 3
Small lesion 19 15 4
Worm bite 22 18 4
Inflated 8 8 0
Osteoporosis 15 15 0

PET image characteristics Diffuse 14 12 2
Uneven 10 6 4
Slightly intake 19 15 4
High intake 8 5 3

KRR ME I, A2 BE PRI NI EF

BHENR , T 80X — 0 B E WRIT RO 2  JE TR
RS, AR BEE B2 N K B R R
A AEAF AT DASEEE, BAl O 0032 W7 R R AT 9 2 4 1
B R 0 I AT A IR
A G F B X B4 .CT MR, #4f
PET 8 ¥6 — & M2 Wi (i, (B TEE — &
AR ()X FTEE CT 52 AR M B A2 HURE ) - o
IR B FREE | AR 3 52 A5 R A A 2 i g e
— 0, VR T AR R R AT A R B TR
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Figure 1 Myeloma slightly intaked Figure 2 Myeloma right humerus Figure 3 Diffuse and uniform
and osteolytic changes expansion changes distribution of *F-FDG

Figure 4 Distribution of *F-FDG Figure 5 A slight uptake in myeloma Figure 6 High uptake in myeloma
inhomogeneity in myeloma
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“Punched-out” lesions in
the skull

Figure 7

Figure 8 Expansive bone destruction
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