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Clinical Value of SPECT Bone Imaging
Combined with Serum CYFRA21-1 and

CEA in the Diagnosis of Bone Metastasis in
Patients with NSCLC

SHANG Da-lei, CHEN Shu—cheng. Department of Clinical Laboratory, People's
Hospital of Beijing Daxing District, Beijing 102600, China

[Abstract] Objective To investigate the clinical value of single—photon emission computed
tomography (SPECT) whole body bone imaging combined with serum eytokeratin—19—
fragment (CYFRA21—1) and carbohydrate antigen 125 (CA125) in the diagnosis of bone
metastasis in patients with non—small cell lung cancer (NSCLC). Methods 106 patients
with primary NSCLC who were diagnosed and treated in the hospital from March 2016
to July 2018 were enrolled in the study, including 62 patients with bone metastases and 44
patients without. SPECT bone imaging of patients with bone metastases and examination
results of serum CYFRA21—-1 and CA125 were retrospectively analyzed. The incidence
and distribution of bone metastasis in different types of NSCLC, the relationship between
Soloway classification of bone metastases and levels of CYFRA21—1 and CEA levels,
efficiencies of alone and combined diagnosis of SPECT bone imaging, CYFRA21—1 and
CEA were analyzed. Results The incidence of bone metastasis of NSCLC was 58.59%,
and the incidence of bone metastasis of adenocarcinoma (64.62%) was significantly higher
than that of squamous cell carcinoma (48.78%) (P<<0.05). Bone metastasis was the most
common in ribs (59.68%), followed by spine (51.61%). Spearman correlation analysis
showed that levels of CYFRA21—1 and CEA were positively correlated with bone
metastasis (r=0.317, r=0.574, P<<0.05). The receiver operating characteristic curve (ROC)
analysis found that the area under the curve (AUC) of SPECT bone imaging combined
with CYFRA21—-1 and CEA was 0.917, higher than single diagnosis. Coaclusion
Compared with the diagnosis of single indicator, SPECT bone imaging combined with
serum CYFRA21—1 and CEA can help the detection of bone metastasis in patients with
NSCLC.
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I8 A2 244 A BRG] PN S5 DL ) S IR, R N SIS A A i R A
PEE SR . ARG, 201 24F A BROE G it e S E B 180 5 A,
1597 NFET=" e o e 91 K0 4 ER30% LA b, R AR AT R
JET MR 2 H . B/ DTS (non—small cell lung cancer,
NSCLC) J2 i th fie 6 2K, £4980% H 3 5 9NSCLC™ o 5 #6748 FENSCLC
IERREZ —, BITITRZE. BHl, AIAKINSCLCHE B 8 ik 71k
NEGERK, ZHERAERME. 24, BURESERA, HHFEE
RS RIS, BT LAAEAE RS T ™ o R b 5 T PR 975 2k v X
W B ek B A RAAE R, KPS RS WG v R o b 0 22
VI R TG AL O R A IR E . AR, AEA N
19 (Eytokeratin—19—fragment, CYFRA21-1) FlJE i) (Carbohydrate
Antigen 125, CA125) /K-¥ &K SNSCLCHE B VI, wIAE A i
BEER NS E 48R . A 5T B O T R S R S LT 2 50
(Single Photo Emission Computed Tomography, SPECT) & & BA%.
CYFRA21-1. CA1259JiZ Wr fe = F Bk & 2 WINSCLCE Fe B I, N5
HANSCLCH ¥ 2 W KL FE e 2 H K

-+ 139



P EICTFOMRIZE &

20204E5 H E18%: 5] MAE127H

1 HHEEHE

L1 —f®Eel  £H201643
H~2018%7 HEEARRT 218 B R K
PENSCLC 5 3% 10641 B 75 %5 42,
Horh SrEesfl, Zoitk414, 4w
33~81%, “F#(58.31+7.93)
%, WRTof, EEE3esl, fEE
WREe2h, KRKAHHI#44
il

gy N AR e (1) JE kM
NSCLC, % 2 a2 550 31 2 A
BHZ: Q) FEFHEBIZH
W (3) R B ) BE AT SPECT
HEGEE, MECYFRA21-1.
CAL257K-FHaill; (4) L HAh R G
i, (5) NHATREAT T S
fhyaIT .

Heprbrie: (1) fEAE 0. BT,
B MR RS E T E s (2) 4F
YRECH AL 2 (3) IR BEREAS
SEREE

1.2 BRI

1.2.1 SPECTEHH B
XFDiscovery VHXUIR3LSPECT
X (GERA®], EHE) H#HATRE,
& REUEL140KeV, ¥
HE15~20cm/min, KA
256X1024, HH20%. BHEA
i 5 Bk 5B B AR T -MDP
800~ 1000Mbq /& 2 /NI P9 1 /K
800~1000mL, #RJEHE4T 4 & H &
%, BEBUWEML, Xk [ B
RETALAGAL, MK T L ELL
Hfl o R RAR AT VE K K
WoHERE, DL S B AT
o

H2% &%+ 5 Mk %R
SR E &R, JE LA
—HH, ZFETIARIEIR. ]
#Soloway /> ki, WisH
AR (The extend of
disease, EOD) 4P N4 . KW 7
WONEODOZ, H B pIM1~24

140 -

JNEOD14%, EOD 0%%3~5/> NEOD2
2%, HER IS LLE NEODS
Ko

1.2.2 CYFRA21-1. CEAZK-F
FEl: FSPECT4: & RAZAT1dR
B FE R IEE K3 ~5mL,
#HE30min, 3000rpmELr10min,
U F iSRRI . SR WAk 22 R
R M ECYFRA21-1. CEAJK
*F, Cobase601%4: A& EAL /3 Hr
ACRAH SR 350 E 28 1 B A
&, CYFRA21-1>3. 3ng/mLAAEFH
P, CEA>>6. 5ng/mLAAEBHE

1.3 BIEHHr  CYFRA21-1.
CEAZK 1 F o Ar % (1Y 43 7 450 %%
AN, ZHTE] P BCR B R 2
Mr, FEM MK Spearman
FH S M 4y ik, 2 W (R
ZRE TAERFMEM 28 (receiver

operating characteristic
curve, ROC)Zr#r. & TiHdEZ=
S M R FHSPSS20. 0%,
P<<0. 05 4 Z RA Gt ¥ = o

2 & B

2.1 REREINSCLCERER R
EFR 106HINSCLCEE T, Hiie
N #6241 (£58.59%) , H
bR A R AR R R T
B R AR (P<0.05), M
1.

2.2 SPECT2HERBBH%
BoMmEEN  626INSCLCH ##
BHEG, FHREEEE LTS
(1559.68%), HXKNEMHGL
51.61%), TEMEK2,

2.3 BEBHG S

1 REEANSCLCE 48K 4 R ik

RIEA  FEHB AR FHBRAEW
R 42 65 64. 62°
SR 20 41 48.78
At 62 106 58. 59

E: HRBEEHEBL AR K, P<O.05

%2 SPECT& 4 B ERFHBIFHN

AL 4% Gtk ()
g 37 59. 68
HAx 32 51. 61
X 21 33.87
w9 AR 10 16.13
FRE 4 6. 45

%3 ZF 549 %KCYFRA21-1. CEAK-Frbdk

Soloway a4k  #)4%

CYFRA21-1 (ng/mL) CEA (ng/mL)

EOD 0 5 3.74(3.08~7.95) 2.45(1.87~5.63)

EOD 1 32 4.60(3.04~7.82) 7.69(4.28 ~17.82)
EOD 2 15 6.02(4.65~9.24) 65.32(37.47~126.58)
EOD 3 10 9.13(5.67~16.98)  87.39(26.13~114.96)

%4 SPECTH 24%. CYFRA21-1. CEASE3i4 M58 BEA 4 Wi A 48 bhdk

o AUC R KA () 45712 (h)
T RAF 0.852 - 90. 32 81. 81
CYFRA21-1  0.638 19. 26 83.87 40. 91
CEA 0.695 3.20 48. 39 86. 36
*E 0.917 - 91. 94 86. 36




CHINESE JOURNAL OF CT AND MRI,MAY.2020, Vol.18, No.5 Total No.127

1.0
0.8 4
o 067
:2 | _
04 - .l B
| B8
|
0.2 4 CEA
— CYFRA21-1
O T T T T
0.2 0.4 0.6 0.8 1.0
155 E

0,

B1 SPECTH 4% CYFRA21-1. CEABASHIZ I A I 412 WTROCH 2

CYFRA21-1. CEAKFH X R
RHESoloway 73 K brifE, EODO.
EOD1. EOD2. EOD3%35I K516, 32
. 1541 F1104%. CYFRA21-1,
CEA/KFBES /Tt & . &
Spearmantd <4 #r, CYFRA21-1,
CEAKFPFEE®RE»HEIE
MK (r=0.317, r=0.574, P
14<0.05) .

2.4 SPECTBEH#-
CYFRA21-1. CEARBSMT RELE
BRI RBE  ZROCHIZR S HT
SPECTH A% Bk &-CYFRA21-1. CEA
Wil 2 T AR (area under the
curve, AUC) & T & HIiG & f5
b, W E e, VEILER.

KO ©
NSCLC & & W 5% Bl & #

¥, 5 R B 3 i
BRAERLA50%, ENSCLCH X
DA i B e B Z A i (22, 9%~
64.91% ", HTBHEBIER
A, X FARYIBR IR 9T M T A

BT B . Fi LLZE I IR T AF
i, RN EILEEREGEE TR
B g A A ERINAE
Mo

AWFFH, NSCLCH ¥ B
o9l 558, 59%, o iRdes i #
RAERBES TR, 555"
LN TG R— . IR S
R B I SRR AT 6 DR M R
Wk FEEPERMGS, RE
I RRE IR, K2 R WS I
EREATE, HIEEE.
T I i 98 99 k= B AR o A il A
g, BHPREAEKTE R, &5
T BEL ZE 1 AN TR L BH ZE 1 i o 2%
FEMR, AR RIS, KB
BIT B R R, BT DL 2 il
N AT R A IRV 5 R
AT TS e # 53 A5 1 DL HEAT 43
MroR I, Wia w8z,
HUWNER. BEMRESLLTR
KA (1) hE ACEHERT &
K, BHEHZ, U2 RILER
K (2) B FE R PR S R R
M, 52 B E R

7L

NSCLCH & 2E 5CYFRA21-1.
CEAK & K % U A % .
CYFRA21-1EZE A T b & .
i e = w2 S D
WAE B R, CYFRA21-18 &A%,
TENLAR N LLSERE T A2 7E, M
2 bR A2 A SR R RS R AR
TRy, difrh iy (S fAER)
B B g o mT s E Y o, HEN IR
TG, {fCYFRA21-17KFT & .
CEA® ORI T ) L Hh B &5 i
BHEMETS, $OAANRES EYE
BRI bR EY . HACEE IR
s R R AR AR R
o T . E B A A TE
WS R I, it AR 3T CEAMR
BH b v T R I R A R R fE R
H, BHA—E WM. Zhang
LU N A L i R R CEABH 1 K
PEEERAE, AL R
7N, CYFRA21-1. CEAK T 58 #
o 2 IEMIE, CYFRA21-1,
CEAZK-Vlk &, & 4% 48 7 2 L bk
%, FTPLIANCYFRA21-1. CEAJK
P n] — i FE FE FINSCLC B 5 F2 it
B, ML MIECYFRA21-1. CEA
A PLT mE, R AT RE
HHEER.

SPECT & A4 #2 Ui 1%t 5.3 &
HRRENTTELETFR. BR
4 7% T c"-MDP 28 Jif 8 KV 5 ) i3k
ANIMEEH LB 2 G Figd, 5
R EIEAC S Wl Y/ E e Y T Y i
NS INF e 8 A e o=
it iR, AR G SPECT AR I
TN R BRI AME . E )
ToAL B F A . R
I FE T B BN T T R
BRI, IR B A
B, %A R AR B UE £ e
MDP, SPECTEME 3 I N 5 & T
PERZ B, B “H X, Y
B B TE AL 5 T A B e
Je 0 LA R D> . R ARV

- 141



P EICTFOMRIZE &

20204E5 H E18%: 5] MAE127H

MR AR, 5 IEHE AL,
A B RE B U A T T " MDP,
SPECT KGRI A 7 o TR 18 %
KA, B ¥ X, B
B R KR R YA SR R,
SPECT & A% 5 AT £ 21 H T ge AR
WA, ME RS =5% B,
SPECTH A5 5% . AW Ju4h
IR, SPECTH AR R B FIRE 57
43 55990, 32%F181. 81%, Lk
He o2 )\ B 5 i SPECT B8 R
B (91. 02%) FlF 53 T (85. 98%)
AL, SPECTH 1% REBUE#
BRSO, JEE R g8
T (1) = BRI B E R R R A
HHE5Z BRI 2, T
MDPEL#BEN; (2)NSCLCE ¥ #
FE B F R, SPECTH &
BxF “¥” KR H T 7
Xk 2%, (3) SPECT A Al 4y #i
A% N IR LR Z R
) 26 RN T "-MDP I AR B § 7%
Jo IR R S 1 WABGR), R R
RAEL BATHEA . MR E LA
P AR EE RS, S {ESPECT
BUE 2RI “HA” X, MIfifESPECT
R AR 2 Wi B RS AR BH 1 2 T
w, RERPEREARTY . AR AR H
SPECTH .14 5 I iECYFRA21-1,
CEABE &L IINSCLCH 2, 4553
TR EGCE REE . R
4351991, 94%., 86. 36%, 5 &I
PR FRARIZ W, REEHE— D
=, AR B EER . ZROCHE
Lotr, KIMBEAE1ZWAUCK &,
HA B2 Wi e

28 B TR, SPECTH &% %t
NSCLCE # /12 Wi Re e s, I fE
JINSCLC & % #% 4] 7 1) =5 24 F B,
M 5 MECYFRA21-1. CEAERA 12
Wik, ISRANSPECTH WAG T 7 1

142 -

BARIBRIE, S s W e e ik
e ARAZ e A 5 v

SE XM

[1]7k4=%, 5k %, B F 47, 5.6, 058
1) i % & A R B R A Ao e R ORAT
ARG AT [T]. B A 4
&,2016,19(3):129-135.

(2] 72, H4pM, ¥ &A%, F. 0
AmiR-22349 & ik R BL A CEA.
CYFRA21-1xF4E /) tm BB 5% 49 15
WA [T]. 4738 o o4 B 16
J&,2016,23(8): 857-861.

BI1EX, Z%EF, U E, 5. SPECT/CT
BEBRS 2 F I TSR
W e B A7 [T]. F B CTHMRI
Z&,2016, 14 (4):126-129.

(4] B &R, KRB, E8, F. oF TR
AR &M R A W P a9
MBI P EFRE5 5 THEL
&, 2018, 38(5): 331-335.

[S1AR* 3, 244, LR K. CAL9-9,
CA125. CEA#CYFRA21-14
IR EEE TS G LN
By [I]. it e B o5
JR,2016,23(12): 1372-1374.

(6] B B #BILTHF £+ RER
(20145) [T, + @ AF & 2
&,2014,95(2): 57-72.

[7]1Soloway M S,Hardeman S W, Hickey
D,et
patients

al.Stratification of

with metastatic
prostate cancer based on extent
of disease on initial bone
scan[J]. Cancer, 1988, 61 (1):195-
202.

(81 /W, B4t 3k ) 4m R Bl 6 B 45 A5 4%
AL TG e A M [T]. PP 2
&,2017,23(5): 384-388.

(915, TFH, Rm#F, F.WEEH
A F RGBS mECyfra2l-1.
NSE. Fe45Z 40 m o B 4545 6916
AREX[I. FRABEREZHGE L
&,2011,22(3): 186-188.

[10] 2= %, 2B 9A. fo i AP B BR B Ao o
TS IR AT RV R % B 4 A
s RIZET A [T]. SR E F I3
&, 2017,42(2): 158-161.

[T1IAR R, E%. ~ (99) Tc ~m-
MDP 4 & B R AR Wi At 5 B 4545 04
& RAAE [T]. ARt kAt 5l

JR,2016,23(6): 645-647.

[12]Rodrigues M,Stark H,Rendl
G,et al.Diagnostic performance
of [18F] FDG PET-CT compared
to bone scintigraphy for the
detection of bone metastases
in lung cancer patients. [J].
Quarterly Journal of Nuclear
Medicine and Molecular
Imaging, 2016, 60 (1): 62-68.

[13] 248, 3k m. MF B AR S 49 CEA.
NSE. CA125. Pro GRPEM &
LW R mAAlT]. B E ¥4
&,2016,45(1): 14-15.

[14]1Zhang L,Liu D,Li L,et
al.The important role of
circulating CYFRA21-1 in
metastasis diagnosis and
prognostic value compared with
carcinoembryonic antigen and
neuron—-specific enolase in
lung cancer patients[J].Bmc
Cancer, 2017, 17 (1): 96.

[15] A, XF % 5, 3% . 99Tem-MDP
SPECT B R4 Bt A 7 A4 ) /2.7 5
W& B AR e A ], v EE
2L 2016,13(11): 57-60.

(16134, Fdk, &, F. 25 F R
155 B 8 A7 & M B A A M AT NSCLC
BB NE ], T BB E
JR,2018,45(12): 628-632.

[17] &L, Ru% R, #R454%, 5. SPECT4:
4 SPECT/CT 8 B4t SLAR & B 4%
BT EHMEII]. EFERGEL
&,2016,26(4): 637-640.

[18]Janssen J C,MeiBner S, Woythal
N,et al.Comparison of

hybrid (68)Ga-PSMA-PET/

CT and (99m) Tc-DPD-SPECT/

CT for the detection of bone

metastases in prostate cancer

patients: Additional
of morphologic

value
information
from low dose CT. [J].European
Radiology, 2018, 28 (2): 610-619.

(KLthie: BiEAF)

[As 8 #7] 2018-11-22



