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A scoring system for rapid outpatient differential diagnosis of spinal

metastases(SM) and spinal tuberculosis(STB)
Du Xing,Ou Yunsheng,Zhu Yong,Zhao Zenghui,Luo Wei,Huang Wei
(Department of Orthopedics , The First Affiliated Hospital of Chongqing Medical University)

[ Abstract ]Objective . To develop a scoring system for rapid outpatient differential diagnosis of SM and STB and to improve outpatient
diagnostic accuracy. Methods : The records of 141 patients who had a pathological diagnosis of SM or STB from 2014 to 2016 in our
department were retrospectively reviewed. The following clinical and imaging data that they provided in outpatient were recorded
age, gender, relative history,number of the vertebral lesions,the distribution of vertebral lesions,the involved vertebral element,the
intervertebral disc was involved or not, if there was a sequestra formation and if there was a soft tissue component. Then a multivariate
logistic regression analysis was conducted , and the rapid outpatient differential diagnosis scoring system was established. Results .
Among the total 141 patients, 82 cases were diagnosed with SM and 59 cases were STB. Multivariate logistic regression analysis
showed that age, gender, relative history and a soft tissue component can hardly provide accurate diagnostic information. The rapid
outpatient differential diagnosis scoring system was based on four characteristic imaging features namely the distribution of vertebral
lesions, the involved vertebral element,the intervertebral disc was involved or not,and if there was a sequestra formation. SM showed
a statistic significant higher score than did STB(6.09 vs. 1.56,i=—18.157,P=0.000). The sensitivity and specificity of rapid outpatient
differential diagnosis scoring system were 86.44% and 96.34% ,respectively. Conclusion ;: The differential diagnosis scoring system
shows satisfactory sensitivity and specificity in rapid outpatient diagnosis of SM and STB. Spinal lesions with the score of 0 to 3 are
STB,and the score of 4 to 7 are SM. This scoring system still needs further revision and improvement.

[Key words ]spinal metastases ;spinal tuberculosis ; outpatient;rapid differential diagnosis;scoring system

TEENE AL 2%, Email: duxing92@yeah.net,
BT v AR G 09504
BIS51EE : k= 4 , Email ; ouyunsheng2001@163.com,,
HEEWMB: AR ARHAFALE LT AB (%5 .:81572634),
58 H AR : http://kns.cnkinet/kems/detail/50.1046.R.20191009.1003.004. himl
(2019-10-10)



— 1196 —

BERERKZFIR 2019 £5 44 55 9 #5 ( Journal of Chongging Medical University 2019.Vol.44 No.9 )

2 B R R A 85 A DL B AR
AR P el MER B ORGSR R B e B
¥ Ja e e B RE ZE i—
BREFH 2240, LI RN ME LUK 52 02 i 55— Ty T
BRI RSV R 5B R G IR YT O R TR H)
FAEE RS B, — R0 (0 v S ) S IR
Xof BEAR IR | 7 Lk A P Rl 2 i 5 8 o A A7 o o
Ao EBENE X, BT, 8255 5 TRAR S
TG AR TSNS W AR ES X TSR
NIE , — HA2 WM AR AE | B A A LG
ARV S T 1T 12 R A R) | S04 R, e ik
AT B AR, H 286 K A7 e B B e A
AR, DA AR BAPE AT BB, PR, B RT7ESEBRT]12
TAEH, BN W EEARET T2 EANS
55, 1 i = PR T A Y S S W ik R AR RS
I FEAS D LS

AWFFE I % TR 2014 4 F 2016 AEUIA T
141 B2 AR S5 BAS A 12 A B A R M g sl
FELEAZ o3 B EA T [l P AT, 25 LT 12 i i
PEUEAIG IR SO A5 A ORMRE A il 1 T T2k
IS W 2 USRS A HE A MRHE R B AR I
LR BT — 2 P S Wi %

I ARSI

L1 —fdH

Xof H PR R B 28— R BE i B AR X 2014 4R &
2016 AFWCIR 1 FEFE AL R IR B30 45 % S8 5 Y I ROk}
PEAT I BRPE ST . ARSI : (1) AR SRR A2 AR
PRV B HEZS R BT . (2) A TEN T2t 4 43t
TS Z AR A (CT) S R 3% AR K6 A (MRT) 9%
b AR BARAE R, (3) BT 1S g B s i A G ¢
REoERE ] AR R ORISR HERRBRE
(DB BR DRI . (2)REARGRIERA
WS R AT SEE AR LA E R B R 25 A
12 ARz

FH 2 57 5 A BE U RE S A 43 ik ST 1) 32 A T 1202
PR DI BERE, IO AR DG P2, 445 R AR ES M
AH G L (AR s S5 A% 52 55 ) MRI &2 CT Won B AT
ASHER B AR MRI B CT 578 58 B MEAR 107 (2 75 22
FERR IS 7485, Gnkdl HES AR s B59€55) \MRI &z CT
BRI AR MR B o3 AT O (B HE AR BRBR B 221 ) (CT

AR ASCE I A MR- HE A R 7552 5] MRI 7R
S HE SR L A5 AT B BUM B . TEVT AN Bl skad f o 4 2
P BEAAERE —Jr A S, W 555 3 Z BRI R PE
13 %t Foh

JSEHT SPSS 17.0 GEit AR HEATHAE S Br , T+ SO 2
Ii1] L AR FH PR ST REAS 1Y) ¢ G150, SHECRORE 2 [R] L ek
X K5 Z R logistic [81JH 5347 FH T 16 A 5 5112 K & L
fibr, SNZEIIT RIS H 2 HE logistic FIHHF
45 R B W SRR 00 € | & 18 b5 I IR B AL R 2%
Kharbanda S5l Zhou SEMMEGE T2 , R4 2 A 2 logistic
15341 0 LU EE (OR) BIARXS /NI SE | B 3R e AL AU
ROTERER T 3288 TAE 2R (receiver operating characteristic,
ROC) KW . KK ik «=0.05,

2.1 EHFu—fE oL

LA 141 BIEE T 2 IS WS B R R
JisRE 82 M1, AL L5 59 B, 82 BB R RS M i) e Skt
S35k At 28 ), FUIRIRIE 13 49, BiZ IR 10 1, FF4mi
I 7 ), BT S 6 91, R S 9, BN 3 ), L 2 41, 45
Jodia 2 0, e 2 491, WO B 2 a1, S 1 451 AR
B 1,
22 B RS EG LR F logistic B2 5T

2 UERE AR AN R B R RS PR B A A
SR BB A BOC G R 22 R (B R RS PR
i S ME AR 2 5 A ME IR R Bk BR 2, 2 B R HEAR 19 )5 T S5k
HEIR] 8K 22 g IE 5 (AL BE B B HE 55 i HRe e 505 285 4% /0
W, 22 I R GERE S, 2 A I IRRE AU R R
logistic [EHM BT 0L 1,
23 B RSB S R logistic B2 547

Z A E logistic 153 HT W7 o A HE A 52 987 sl Bk R
M RS Ty G548 52 F2 A 8] 25 10 3 LA S OICAE T U2
ARSI A B R . 2R logistic 17115 534
AR 2,
2.4 115 Mk R4 R -2 A 0 HIAE

A [ A 22 50 0% EUAE L B AR KN, 36 4% 2% B 2R 17 I
B, b AR HEMR 2 AT sk B ER = MM G T aiie 52 B HE
[ A SEE 3 BIRE R 14 143 .3 43 B 2 43, i
HEIAR S 2 HEIR S Jr a5t 2 R HERI SR FEE T8
B 0 43, B3 0~7 73, L3 3,

141 191 FB 3 T3 205 SR g B I 45 1% 110 %o 7 56 2 0L P
L, B AL RS PE I A T 12 D S 2 W i 3R 43 1) 7
VIEM & T ER g EE, HEFHASI2 8 X (6.09
vs. 1.56;1=—18.157,P=0.000) ,



BERERKZEFIR 2019 £5 44 55 9 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.9 ) — 1197 —

#x1 BEIEREAHEEZE logistic BTN
- S HLZ K

EiEtan PPy TS THURPE (% ) FESRE (%) PiA
PR =5 48/82 36/59 58.53 38.98 0.767
AR >50 % 53/82 26/59 64.63 55.93 0.015
SR B 25/82 6/53 30.49 88.68 0.004
— A AL R AR R 52/82 9/59 63.41 84.75 0.000
gkt ST M Bk BR 68/82 8/59 82.93 86.44 0.000
MEMR G G5 R SR 61/82 14/59 71.76 76.27 0.000
M) £ E 5 74182 8/59 90.24 86.44 0.000
TFB 74782 23/59 90.24 60.02 0.000
ME55 A S B 5 38/82 9/59 46.34 84.75 0.000

F2 EEIGKEEMNSEE logistic B4 ROCHIZ AT 7, MW 3 73 iF, ROC #iZk T Y
ity MAREB) P HAHIEOR) AR, 0.954( WPl 2) 7B CEARIBT A - , 242 Wt it
PRSI TESBRREE 1888 0.005 6.61 FA IR ARE 543 5y 8644961 96.34%,
HEPR G 7 S5 AR 1.868 0.007 6.48
HENRIEIE # 2.897 0.000 18.11
TCHEE T, 2.206 0.004 9.08

piniz il REgiery

e

1 TS RELRISITERITNERMFEISEERNKR

®3 BHEEBUMESERESZ TSRELEINISHITIER

P H

oM

I A HEAA IR J3 A1 R
PRz B HRER A
LA

HEHG 7251
R
B

HE ] 55

Fi5tE
B2 [TigHEERISHITSERE ROC MLk

3 HEREH

&3 s, 60 % WEE 4 A ARG, BEA: S oAk, 19 3
JOEHE CT 7RI 3 4 MEVR-B IR | HER] BRARAS | J& il T DL AE
BIERL [ 3C~3F [EHE MRI 7RI 3 4 HEPR B FRBEIR , HE ]
% B g BWHRSKrEFIED 04, 11128 BriE g, 5k
JETRAT S TR (N ZEI R )

B4 BE 4,71 % ISR W= 4 7 d
B, WEAE 0 TOA0R . ] 4A 4B M CT 7R Ty, MEM A
WA TR R | A ) B L P S e, o AT T R ] 4C~
4F WA MRI 7R To.y, HEVR KB BRI HER] L TE 5 ¢ 45
RS RS 6 41, % BRI, 5 ARG K25
R—B (B )



BERERKZFIR 2019 £5 44 55 9 #5 ( Journal of Chongging Medical University 2019.Vol.44 No.9 )

4 BELX, S, ELEHEBLEE,NTEZ7dANK,
BE{E 50 T4 5k

4 iR

H AT, AR RS i FE A 25 4% 10 S8 512 7
FEAREFE NG PRARR AL LI = KA DU GRS R A
4.1 W R4 5

R AR TA R A1 2 591 s st (i g i &5 4%
85 AT LR B A S A M R BB A A5 A% i S 02
FRALAHSCER RN ABADII LI, B IR IS i2 W
XX T B 5T AR R T3 R AT Y A Y R
PR GHA W, G UFHRE , B AR R
) 2 9 g6 e T P IR I AT R 5 T8 AR AR R
R TR A X AR RIG 2 RIZs e, Tl RE
AR LR B BT Y e A 2
Ko J3—J5 T, A ST AR K B AR L R PR g ol
S5 | T T2 N2 & A e sk 2 s s i (0 oy
A 30.59%F1 13.56% , AN E A 2Wi3 X, Sciubba
1 Gokaslan™HA Ay | SR 90% Y 34 1 B 1 i e 1

BB R G IR R (H A2 30%0) B ¥+
T8 H A BT AT RE IR B 8 A B RS kA B
Momjian il George"iJF 5% th & B, )4 LAFEIN &
FE R W A kg B iE B R R T
gEre At (LI R A A 2 B 25 A% B T I 45 A%
HA AR 50%,

42 FREHE

BEAIA N B S A% A8 5 B 21 40 M TR R
C— O £ A H B E B 2 T, TE A e A v
Je K8 LTS PR bR R ), Qi &) B S e b e g
RIS LR PR 45 22 g B . (HAFSE R X
6 i) 75 2E KA S S 52 B 2 R P R S R S R
2%, I R FAAE Sy —F i B2 W BOR sl b9
PR AR 2SI K 2 E A TCk R ARG
SR AR IAETE RN AR L e & A
AIER
43 HHRFHE

AR R A BTSN B HE R R I S
FEgE R IR OT R W2 1 120 Atz i i i 4
BEAUIR I GORE , AR MEAR A Re i 2
FARAL MER] B A 52 R L SO A S i A
FA LW R, THESS PR 2 M e 0 e 12
431 REHEMR TR AL B RS R IR WL
PeiRAe R MAT Y, FE LS KRR EL, /Rt ] ok
ZEMEIRRR KRR, SN BETARAR (19 1M £k 32 2k
5T DHEAA T 75 2 18 90 (6] 3l Bk R Bl ik, ELME 14
B0 Ik — B [ 4 R AR AR 2 AN a2 M HER, TRt
B Z RN 2 DL EAHSRHEAR A, AT
FEH AT 8 B RS AFI hy A AR sl Bk R AR
X AT B85 Z5AZ T 1 £ Batson it ik M\ Bl ol 28 B 90
Il & A 5,

H AL IR 2 5L IR 28 Batson #fHKAA Bl ik
RGE NNE WL R B LY O MEIR o LA ik
W Fodie R UM, Batson KA -5 I I M K A
DK E] A 52 30 S VR, HLIZ R DK ORI, >4 )5tk
SRR R kL CHNFLR I | U9 e 25 ) 5 o S i
RAATHR ZR 0, 2o WL Wi sl s /9 s 7284k, ke
At BT AMERFRIK, T A2 AR T
PE B AL R R 2 2 5 BAMEIR Bk ER 0 A1
432 HEMKRZ BRSO, BSR4



BERERKZEFIR 2019 £5 44 55 9 H1 ( Journal of Chongqing Medical University 2019.Vol.44 No.9 )

— 1199 —

Bkt G MER T B DR AR T HEAA , OB RS ik 2
AT HEHTT 0 (H I Bl 17 i 2 g | 4%

] T AR AR S S A S R & A | T AR A S 7
SRR A2 22 5t 2 1] 25 = i A B A AL AH 20
FREAA, ABH SR IR 23.73% 9 L1 BL T AR /S
PRAS A [RIIN A2 22 X T RE S AN T 82 M 147] L)
LRI IR AT, BT S 22 A K 1X — 42
5 Narlawar ZF20 38250

B R IR B R R IR 28 Batson F#HK A
WERE T Jm 4 AEAERR RS B 1 2R i A0 3 T AH B
W) B IRACIE 32, 3% i) BB 5 A 1 IR 2 2R S
IR IT AR RN 2 —  JRUR RS PE IR 22 s ik &
Brit R3¢ Batson KN UL | 3 2 UL T il AT 5
B , 45 IhJed A A 25 30 Ik R G e 7% R HEAARHIT 7 B2
S IR AL, AR A DRI R A R R
TR, ARG IR B AL AL P IR R R B A
RN AL B 5 J7 M 58 8%, 3 n e S e R v iR
BN,
433 MEMEAE T RATEARE T R EH
K AT , TOvE AR HME ] S 454 | P B A 45
AR T B B N S e R SR = A O Rl
P 5 (EUHE [B] 48078 77 32 S P A AR AR S 3t | 38 i
HYMOB BT PR S HE ] 5 P2 W R
BF HEMRI R JE TR LR | 3 S i A b Rz IR,
AW R I 8 B HE 2 A% R A HE R B R &2 ]
e S ALFH AT 3G Desai S5 i JE HEH) 45 AT
TEMEIRBEIR IR BRI 5 > N ZERFIE R

XPEAE AL R T =, b T AE TR 8 T i A8
S5H, HAE IR R A AR HEA SR AL | il (A 2% | Rt
BRI AR A HE ] 35,
434 HEBIR BRGNP
AR R B R B R BRI I e AR A
H LU R AR LR, R RAE CT b R38R
Ay B BRI DX PN B 22 A IR B/ bR v o
fb, RIZER, SEER R R pE A KA R A2
21 H R T RE S B IR S B 2H L it gt
2 ABRAEE W = 2 1 A T T A R 2 58 4
WEIRA O, TEARMIIEH, 61.02% 1B 25 % 114 58
HIEHL, 5 Jain SFP0HR T8 (0 B 5% v AL BTRIR 5
FESS % BTN 4T AR 3R 25 57 X T RE 5 4N
NIRGVRAS RIAT O

BRI I R I A 1k SR PR
TRATE =R, WEPEE CT LRI AR RE B 1 &2
BEACR IR s R R BEIA i PER B
TEMEMIME BA BUE R 5T I BLRDE Bk 5
SR AU TR A LRI TE BB P D 2R e
A DVFR BAERER B RS M he LAV B 1k
BN E, — BICAEA (BAIE S 2 A B 8451
ABCEIE A, HED 0] RE S AV SR A P TR
A IR BBE IR B SRR N SR S RS
Bk
435 HMESFEAHLUMIGY  — ROk i A RARE
SHRH LN H R 2 alv ki, 22 LUHE Sy oty
EARIE , AR AT LS Ak /N i, S A ] D
V2 T P S5 Je b B i A o261, AR S AT 9 R e B
HESF AL LUMP B | ] GBS A T 5 0 e A i oA
WA X,

AR Ho T B IR m] R I A 55 e 4 2 e B
5 AH— R IO ekt | EL ) J8 R S R AR 15 s 22
JCH 5 AL AN B i AR

A 5T AR e A S5 B S A 12 W s ST
REAT LAT A . QO RESSAZ I8 e i v R P
QAL IL A A 2y EROMESS ik, FTAT
WA B RA TG BT

L b ARBESE I E BT 12 PR S 52 Wi e 2y
AR RS T2, — RS T
BRI S A A A S SIS W R, B
RITIIH 4~6 7375 [ W N AEEE I 1T 70 7~9
o375 W B FER SRR . (R AR B L
e JB A KT 2SR IS 2 AN SRR AR A5 A A i
BEIHFADI GRS PR R 2
TR ER A 32 3R AH SR HEMR 32 F A A] 25 £ A
AR ER A2 2202 PR, X T ey R BN i
YRI5, 1138 B A b B AT 7 A 1808 A e 2 o
E R B AE VR IR

AWFE I RAET . O Z 2 W LRI,
fem TiZBHER 3 QT 1S REE IS W RN A
A LA AR AR TS 1 T
Hod A HEAMRHE R B A L 22 R/ iR I
FARW B Gk A, A2 TSI 25 iR
EH T2 AR PR L RS W, AT R Z
ARTET O BUBENFTE , EREA RO, TEE



— 1200 —

BERERKZFIR 2019 £5 44 55 9 #5 ( Journal of Chongging Medical University 2019.Vol.44 No.9 )

AN FELS RIS WTTT 1 . QAR RER A
I 2R B R B2 W TR A

2 £ X M

[1]  Jain AK,Kumar J. Tuberculosis of spine:neurological deficit[]].
Eur Spine J,2013,22(Suppl 4) : 624-633.

[2] Han S, Wang T, Jiang D, et al. Surgery and survival outcomes of 30
patients with neurological deficit due to clear cell renal cell carcinoma
spinal metastases|J]. Eur Spine J,2015,24(8).1786-1791.

[3] Petteys RJ,Spitz SM, Goodwin CR,et al. Factors associated with
improved survival following surgery for renal cell carcinoma spinal
metastases|J]. Neurosurg Focus,2016,41(2):E13.

[4] Dheda K,Maartens G. Tuberculosis[J]. Lancet,2016,387(10024) :
1211-1226.

(5] ZEMESR, 210 5K ), 55 BUR CT 515 R4 JE Rk Im 46
PR AL RERE BT KRR S A AR, 2015,
25(10):950-951.

[6] Huang AJ,Halpern EF, Rosenthal DI. Incidence of delayed com—
plications following percutaneous CT —guided biopsy of bone and soft
tissue lesions of the spine and extremities: A 2—year prospective study
and analysis of risk factors[J]. Skeletal Radiol,2013,42(1):61-68.

[7]  Zheng CY,Liu DX, Luo SW,et al. Imaging presentation highly
manifested as tuberculosis in a case of spinal metastatic carcinomal]].
Orthopedics,2011,34(8) :e436-438.

[8] Ringshausen FC,Tannapfel A,Nicolas V, et al. A fatal case of
spinal tuberculosis mistaken for metastatic lung cancer:recalling ancient
Pott’s disease[J]. Ann Clin Microbiol Antimicrob,2009,20;8.32.

[9] Kharbanda AB,Taylor GA,Fishman SJ,et al. A clinical decision
rule to identify children at low risk for appendicitis[J]. Pediatrics,2005,
116(3):709-716.

[10] Zhou X,Qiao Q,Ji L,et al. Nonlaboratory—based risk assessment
algorithm for undiagnosed type 2 diabetes developed on a nation—wide
diabetes survey[J]. Diabetes Care,2013,36(12):3944-3952.

[11] Chen CH,Chen YM,Lee CW et al. Early diagnosis of spinal tu-
berculosis[J]. ] Formos Med Assoc,2016,115(10) :825-836.

[12] B A5, 2% 15, B0k, 55 AR ML A AT 27
ARSGEAARBLSI BT T EBIESME R, 2011,19(19) : 1649-1653.
[13] Sciubba DM, Gokaslan ZL. Diagnosis and management of metastat—
ic spine disease[J]. Surg Oncol,2006,15(3): 141-151.

[14] Momjian R,George M. Atypical imaging features of tuberculous
spondylitis : case report with literature review[J]. J Radiol Case Rep,

2014,8(11):1-14.

[15] Varma R,Lander P,Assaf A. Imaging of pyogenic infectious spondy—
lodiskitig]J]. Radiol Clin North Am,2001,39(2):203-213.
[16] Ratcliffe JF. The arterial anatomy of the adult human lumbar ver—
tebral body:a microarteriographic study[J]. J of Anat,1980,131(1):57-
79.
[17] Mei G,Luo F,Zhang Z,et al. Treatment Experiences and Man—
agement Outcomes for Skipped Multisegmental Spinal Tuberculosis[J].
Orthopedics,2016,39(1) :e19-25.
[18]  Perrin RG,Laxton AW. Metastatic spine disease;epidemiology,
pathophysiology , and evaluation of patients[J]. Neurosurg Clin N Am,
2004,15(4) :365-373.
[19] Coman DR,Delong RP. The role of the vertebral venous system
in the metastasis of cancer to the spinal column;experiments with tu—
mor—cell suspensions in rats and rabbits[J]. Cancer,1951,4(3):610—
618.
[20] Ledermann HP,Schweitzer ME, Morrison WB, et al. MR imaging
findings in spinal infections:rules or myths[J]. Radiology,2003,228(2):
506-514.
[21] Narlawar RS,Shah JR,Pimple MK, et al. Isolated tuberculosis of
posterior elements of spine:magnetic resonance imaging findings in 33
patients[J]. Spine(Phila Pa 1976),2002,27(3) :275-28]1.
[22] Harada M,Shimizu A,Nakamura Y,et al. Role of the Vertebral
Venous System in Metastatic Spread of Cancer Cells to the Bone[J]. Adv
Exp Med Biol, 1992,324.83-92.
[23] Moon MS,Kim SS,Moon HL, et al. Mycobacterium Tuberculosis
in Spinal Tuberculosis[J]. Asian Spine J,2017,11(1):138-149.
[24] Desai SS. Early diagnosis of spinal tuberculosis by MRI[J]. ] Bone
Joint Surg Br, 1994 ,76(6) : 863-869.
[25] Switlyk MD,Hole KH,Skjeldal S,et al. MRI and neurological find-
ings in patients with spinal metastases[J]. Acta Radio,2012,53(10):
1164-1172.
[26] Jain AK, Sreenivasan R, Saini NS, et al. Magnetic Resonance
evaluation of tubercular lesion in spine[J]. Int Orthop,2012,36(2):261-
269.
[27] Redmond J 3rd,Spring DB, Munderloh SH, et al. Spinal computed
tomography scanning in the evaluation of metastatic disease[J]. Cancer,
1984,54(2) :253-258.
[28]  Al-Khudairi N, Meir A. Isolated tuberculosis of the posterior
spinal elements ; case report and discussion of management[J]. JRSM
Open,2014,5(9) :2054270414543396.
[29] Kim JH,Kim SH,Choi JI,et al. Atypical Noncontiguous Multiple
Spinal Tuberculosis: A Case Report[J]. Korean J Spine,2014,11(2):77-
80.

(T A L)



