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[ Abstract] Objective To explore the differences in the imaging features, clinical
manifestations, age, and laboratory examination results of patients who underwent “Tc"-
methylenediphosphonate (MDP) SPECT/CT super bone scan. Methods A total of 97 patients with
super bone scan, including 54 males and 43 females, aged 25-85 (62.4+14.3) years, were recruited
from 47 671 patients who underwent *Tc™-MDP SPECT/CT imaging in the General Hospital of
Ningxia Medical University from June 2012 to July 2021. The clinical manifestation, imaging, age, and
laboratory examination data of the 97 patients were retrospectively analyzed. In accordance with
different etiologies, the patients were divided into the bone metastases group (71 cases) and the
metabolic bone disease group (26 cases, including parathyroid adenoma (9 cases), renal bone disease
(6 cases), and osteoporosis (11 cases)). In accordance with the location of the primary tumor, 71
patients with bone metastases were divided into four subgroups (prostate cancer group (40 cases);
breast cancer group (15 cases); lung cancer group (8 cases); malignant digestive system tumors
(8 cases), including gastric cancer (4 cases), rectal cancer (2 cases), esophageal cancer (1 case) and
primary liver cancer (1 case)). The differences in *Tc¢™-MDP SPECT whole-body bone scan and
SPECT/CT fusion imaging features, clinical manifestations, age, and laboratory examination (serum
calcium, serum phosphorus, alkaline phosphatase (ALP), and lactate dehydrogenase (LDH)) results
between the bone metastasis group and the metabolic bone disease group and among the four
subgroups of the bone metastasis group were statistically analyzed. Independent samples #-test, one-
way ANOVA, Wilcoxon rank sum test, and Kruskal-Wallis H test were used to compare measurement
data, and y* test was applied to compare classified variable data. Results Bone metastases (73.2%,
71/97) were the most common cause of super bone scan (among the primary tumors, prostate cancer
was more common (56.3%, 40/71), followed by metabolic bone disease (26.8%, 26/97)). The bone
metastasis group mainly exhibited focal scattered distribution type (type I, 85.9%, 61/71), and the
metabolic bone disease group presented mainly homogeneous and symmetrical type (type I, 61.5%,
16/26), and the difference between the two groups was statistically significant (y’=21.84, P<0.001).
Osteogenic (74.6%, 53/71) and mixed types (19.7%, 14/71) were the main types of bone destruction in
the bone metastases group, while osteolytic type (73.1%, 19/26) was the main type of bone destruction
in the metabolic bone disease group, and the differences were statistically significant (y’=39.76, 15.95;
both P<0.001). In all patients, bone pain was the first symptom, and regional bone pain was the main
clinical manifestation (56.7%, 55/97). Low back pain was the most common symptom in the bone
metastasis group (60.0%, 24/40) and rib pain was the most common symptom in the metabolic bone
disease group (40.0%, 6/15) with a significant difference between the two groups (x’=11.11, P<0.05).
Patients with bone metastasis had higher age, serum ALP and LDH levels and lower serum calcium
levels than patients with metabolic osteopathy with statistically significant differences (+=4.89; Z=
—2.28, —3.65; =—5.96; all P<0.05). However, there was no significant difference in serum phosphorus
levels between the two groups (=0.01, P>0.05). No significant differences in the types of bone
destruction, clinical manifestations, and local bone pain sites in SPECT whole-body bone scan and
SPECT/CT fusion imaging were found among the four subgroups of the bone metastasis group
(’=2.71-13.07; all P>0.05). Among the four subgroups of the bone metastasis group, the patients with
breast cancer had the lowest age and the highest serum calcium levels, the patients with prostate cancer

had the highest age, and the patients with lung cancer had the highest LDH levels, the differences were
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statistically significant (F=14.43, 5.13; H=13.47; all P<0.05). There were no significant differences in
serum phosphorus and ALP levels (F=2.41; H=6.28; both P>0.05). Conclusions Bone metastases,
followed by metabolic bone disease, are the most common causes for super bone scan. There were
differences in “Tc™-MDP SPECT whole body bone scan, focal “Tc™-MDP SPECT/CT fusion imaging,
clinical manifestation, age, and laboratory examination results in patiens with the two etiologies of

super bone scan. *’Tc™-MDP SPECT/CT has a certain value in the identification of the two etiologies
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by super bone scan.
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EHBEAE: M4S 2.25~2.75 mmol/L . IfiL# 0.97~
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R BARI BHPE RN 0.2%(97/47 671), H
PRI 73.2%(71/97), ARIME R 26.8%
(26/97), Py A LI VLB AP R EEAR,, e
i 56.7%(55/97). JoEdR i 30.9%(30/97). & &
B 12.4%(12/97), JREBamEE T, ERK
RE W, & 49.1%(27/55), A BEHTLIM L .
22 ARFRHIE
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Table 1 Comparison of imaging features between patients with bone metastases and metabolic bone disease (case(%))

“Tc™-MDP SPECT

“Tc"-MDP SPECT/CT

451

I 2 T2 R gl g2l A
BRI (n=T71) 10(14.1%) 61(85.9%) 53(74.6%) 4(5.7%) 14(19.7%)
AU B 2H (n=26) 16(61.5%) 10(38.5%) 5(19.2%) 19(73.1%) 2(7.7%)
1 21.84 43.74
Pl <0.001 <0.001

T B L BURR A R B o T, WA BG4 LA RS R N F, ZERWHGIFEE X (£=39.76. 15.95,
Y7 P<0.001) . MDP il 2 —iiadh; SPECT MHOLTFEEFTRIMKEREA; CT MitTEIKERE AR
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B 1wl s (B4, 71 2)”Te"-MDP SPECT 4> & #
RAZFNafE SPECT/CT RARIE Ay SPECT 2B BARIA,
BN ME . SRS IE . ZRE . ZRMEE. B8
KB E 2 ZIREE 5 SRk EY; B. C. D&
JIHES 11 oM (T11) (9 SPECT. CT. SPECT/CT @414,
R R B R . MDP Oy H TR EE ;. SPECT i
HOLFRIHTENRBREEA ;. CT AHENURZEHEEA
Figure 1 *“Tc™-MDP SPECT whole-body bone scan and
thoracic vertebrae SPECT/CT fusion imaging in a patient (male,
71 years old) with prostate cancer

B2 HURZFIEBHE (L1, 49 %) Tc™-MDP SPECT 48
B WA MIEHE SPECT/CT 2218 A i SPECT 258 1%
K, U LR O R, R R I, KA
BESRFAMW; B, C. D54 2 JEHE (L2) A9 SPECT.
CT. SPECT/CT fil-& 18], R sy HRE IR, MDP A
B TR s SPECT Jy B0t 7 & B 1+ 5 ML i 2 3% #

CT JitHAURZ

Figure 2 “Tc™-MDP SPECT whole-body bone scan and lumbar
vertebrae SPECT/CT fusion imaging in a patient (female, 49

years old) with parathyroid adenoma

T2 EHARA S AGHE AL DI PR BRI R0 09 LA [ (%))

Table 2 Comparison of clinical manifestations and regional bone pain between patients with bone metastases and metabolic bone diseases

(case(%))
3 I R0 JaifE R
Egr] JRIHRE R JCH9R LR fiIREEr U g Fifil
BRI (n=71) 7(9.9%) 40(56.3%) 24(33.8%) 24(60.0%) 3(7.5%) 6(15.0%) 7(17.5%)
AL (n=26) 5(19.2%) 15(57.7%) 6(23.1%) 3(20.0%) 6(40.0%) 4(26.7%) 2(13.3%)
pal:} 2.09 10.88
PlH 0.356 0.008

TE: BRI B R0 B, AR B 4 A R AR R, 22 SR L (F=11.11, P=0.003)

(P=0.356), i HMMNERAGITFEE X (P=
0.008), %% 7% 53 2H fE 3 1Y Jay B i U 32 2 O L

(60.0%), T AR B 41 838 LR 98 (40.0%)
hE, ERAGIEE L (P=0.003), H#E 3T
W, BRI B E R ALP, LDH/KSE- 5
FACEE B AL, 10 A5 K T T AR
H, ZRHAGIEE (B P<0.05); 1M 2 48
HAEMBE KT 255 G 78 L(P>0.05),
2.4 HEERIEA 4 AT B AR SFRRAE
PRI . AN S0 S A AT 25 5 10 3 M
H12¢ 4 PN, B AS IR D e v i o) A e
HOL, 2005 MM B R 56.3%(40/71),

HR AN, 290 21.1%(15/71), BB H
4 AN 4H B 1Y Te"-MDP SPECT4 B A% A%
Fi % Te™-MDP SPECT/CT fil & 4% b8 i
KA TG T3 (¥ P>0.05),
M5 nl g, BRI 4 NAEE Y R
e R BN e s B i 19 22 S 4 R e 23 L (34 P>
0.05). HFE 6K, HHBMA 4D WAHEHN
IR AL SR A A A ORTR] . FUIRE B A
BN BIFIBMEEE FIRRR, UM 457K
Hef, Wi EE LDH KFie s, 4 Azt
95 B Bt X (3 P<0.05); 4 /N2 [A] 1.
WA ALP K F ()22 3 g 2438 L (34 P>0.05).
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Table 3 Comparison of age and laboratory examination results between patients with bone metastases and metabolic bone diseases

27 S (xxs, %) IM45(x+s, mmol/L) IfiF§(x+s, mmol/L) ALP[M(Q,, O3), U/L] LDH[M(Q,, O5), U/L]
BRI (n=71) 65.25+12.32 2.16+0.19 1.04+0.27 520.50(242.25,1024.50)  338.00(193.50, 677.50)
MR AL (n=26) 50.85+14.26 2.59+0.35 1.04+0.67 284.35(138.65,559.00)  172.00(111.25, 249.25)

LA =4.89 =-5.96 =0.01 7=-2.28 7=-3.65

PfH <0.001 <0.001 0.990 0.023 <0.0001

e BT 14 GRS SER E AR S AR A 2250k, H 2 & A 3 608 ALP. LDH, S3SREFTSH 2200, 174
A HR BB B IMAS AN 54 83 il . ALP #1 LDH 4% 80 i, SR EKATSARMIEH S E: M5 2.25~2.75 mmol/L . Ifif# 0.97~
1.61 mmol/L, ALP ( B4 45~125 U/L. 4tk 50~135 U/L ) . LDH 120~250 U/L. ALP NHsiPEwiBLRE, LDH JyZLi2 b S

R4 BHBRA 4 D WALLE RG-SR L [ 51(%)]

Table 4 Comparison of imaging features among the four groups of bone metastases group (case (%))

a5 *T¢"-MDP SPECT “Tc"-MDP SPECT/CT
I # 11 #Y )tz g R IRAEH

HiIF 94 (n=40) 5(12.5%) 35(87.5%) 32(80.0%) 1(2.5%) 7(17.5%)
FLRELL (n=15) 1(6.7%) 14(93.3%) 9(60.0%) 2(13.3%) 4(26.7%)
fitifia2H (n=8) 2(25.0%) 6(75.0%) 6(75.0%) 0 2(25.0%)
TR GG R 2 (n=8) 2(25.0%) 6(75.0%) 6(75.0%) 1(12.5%) 1(12.5%)

fH 2.71 5.12

PlE 0.360 0.460

E: MDP JyE IR kR SPECT JyHOET RANTAHUAZR LA CT it AHUAZ A

RS BRI 4 DI IR IR SRR LA [ 61(%) ]

Table 5 Comparison of clinical manifestations and regional bone pain among the four groups of bone metastases group (case (%))

o~ Il PRI JRIFRE R
Eoe-get] SRR AR JoH R [ JihEs Vu B HAlh
Wi B4 (n=40) 3(7.5%) 24(60.0%) 13(32.5%) 15(62.5%) 0 6(25.0%) 3(12.5%)
FLELH (n=15) 3(20.0%) 10(66.7%) 2(13.3%) 6(20.0%) 2(40.0%) 0(26.7%) 2(13.3%)
filifEa2H (n=8) 0 4(50.0%) 4(50.0%) 1(25.0%) 1(25.0%) 0 2(50.0%)
THAL R GUEENELH (n=8) 1(12.5%) 2(25.0%) 5(62.5%) 2(100%) 0 0 0
g ! 8.71 13.07
PlE 0.141 0.070
Fo HHBRM 4N TABFATE . I E AL R L
Table 6 Comparison of age and laboratory examination results among the four groups of bone metastases group
215 AEWE (R+s, %) M45(Z+s, mmol/L) IML#(%+s, mmol/L) ALP[M(Q,, Q3),U/L]  LDH[M(Q,, 0;), U/L]
RIGI AR SEZH (n=40) 70.80+8.11 2.10+0.17 1.01£0.24 620.00(308.00, 1080.00) 264.00(189.00, 590.00)
FBEA (n=15) 51.73+8.45 2.31%0.20 1.19£0.25 289.00(178.75,517.75)  414.50(228.25, 728.50)
JilifiE2H (n=8) 60.75+10.60 2.21£0.12 1.08+0.20 1030.00(227.00, 1473.00) 886.00(684.00, 1215.00)
THERGEEMEA( n=8)  67.38£17.34 2.07£0.14 0.880.40 533.50(136.50, 933.50)  149.50(112.25, 539.75)
LD F=14.43 F=5.13 F=2.41 H=6.28 H=13.47
PH <0.001 0.003 0.077 0.099 0.004

Fe T 14 0BG SR ER AR KRS B AR, A% BRaBEEhE 106 ALP, LDH, #¥RIET5HEIT2#50
e, 478520 s B 08 . IMAS AN B4 57 5. ALP #1 LDH 4% 56 7], SIS 5 hRi IE % S0 . 145 2.25~2.75 mmol/L .

1M 0.97~1.61 mmol/L. ALP ( ¥ 45~125 U/L., %M 50~135 U/L ) . LDH 120~250 U/L. ALP MFMEBRRNG, LDH H7LB N S
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