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Abstract

Objective: To explore the prognostic factors of primary spinal tumor and establish a prognostic
nomogram. Methods: The data of patients who diagnosed as primary spinal tumor between
2004~2015 were obtained from SEER database (https://seer.cancer.gov/). Univariate and multi-
variate Cox analyses were used to determined independent prognostic factors for primary spinal
tumor patients. A nomogram was established with R and ROC curve, calibration curve, and DCA
were selected to evaluate it. Patients were divided into low- and high-risk groups with the median
risk score, and Kaplan-Meier survival curve was selected to show the prognosis of patients. Re-
sults: A total of 135 patients were included, including 75 male patients. Age, tumor grade and N
stage were confirmed as independent prognostic factors. A nomogram was established based on
three independent prognostic factors, with C-index was 0.769. The area under the ROC curve at 1-,
2-, and 3-year were 0.885, 0.843 and 0.786. The calibration curve showed favorable calibration of
nomogram at 1-, 2-, and 3-year. Additionally, DCA indicated favorable clinical utilization of nomo-
gram in predicting 1-, 2-, and 3-year overall survival for primary spinal tumor. Survival curve
showed distinct prognosis between two groups (P < 0.0001). Conclusion: A nomogram incorpo-
rated age, tumor grade and N stage can favorably predict the overall survival of patients with pri-
mary spinal tumor.
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1. 5|8

BRI RN R BAL, AT E MR 6%~10% [1]. HALFEFERE A R A & Mo A e,
AT H BN Z W (R R M, WAL RN AR EARE . AR, 2RISR LT
Wi . TR, BUTHST 2GR S M F BT B, Kb BEE 2 RICFARGTT, M &
H 2 RIIANIT FB . HE, T MR R B R B EOR, Al va 7 s A e R 1 S v
AN, ZEUEE X AT SR AN BT [2]0 R, S TR S5 R P A R A S AR A A TR A Y
HA—E MRS, FAT CLvPAl 8 T T 48 T 0 € M PKI2 97 SR0G o BT SRR T AT o e B A i A
BK. BICASREUE B A&, AT F0I0 i SR 40 B 56 1 [ S S i 70 B a0 L AT A A 4
(Surveillance Epidemiology and End Results, SEER)EHE, DA 7t Ji7 & 11 65 A Jv g i 3 ) AR A7 AH OC DR 31 R 4t
SEFRGIEG 1. 2 A1 3 4 SRR AR R B 2614

2.
2.1. ERNAE

AW SEER 4 %2 (SEER *Stat 8.3.6 BU2F) |l B ML U EE 2004 4F 25 2015 SE12 Wi N 5 & 1B A Bl s
F 8 . SEER FUH FEVEANIC S T 1973 LR IE EH M B KB MR B R RER. VT &G &5
SR, HEFHE . KPR GORIE R4 K4 2
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2.2. PAFHEBRFRIE

A NKRHE: (D 2004 4E-2015 SEHBHTIFRIRIIO RS . @ FIRIEKHODHER
HEBRbRE: D AE{EREREIMBIR 2. @ BEIGHRAE BRI, AARREAH. AJCC 41, T
Bl AR

2.3. ANIERRRALEE

AHFFRMAD TR BN G 2E R MRRIEE BAGITE R . NDGi2E B afmass. %
BIAR . RS AR B > 20, IR T 20301 R N 20301, 8 M 2301 TR AJCC 20 391 i
RS T E BB REBYT . —EMST T TFRIBIT .

2.4. GtEST

ABEFUR R3.6.1 A SPSS25.0 AT HEAT Hedla 7M. RAIFRIZ Cox [BIH 73 Hrf 2 5 J5UA VA A

o R AP AR 3R o KR 2R Cox BIE T A Giit 525 SU(P < 0.05) IR BN AN Z K 3 Cox FIH

AT LA € S ST S B DR 3R o BT 5 0 Ji R 1 A IR S T MO e R TR 2R, A R BRI “rms” A

“regplot” F& FP AL #5128 P . R — M F8 50 (C-index) 52183 L/EHF1E (Receiver operator characteristic,

ROC) M5 . 45 1E il £ Flilfs IR vk 5 il 28 (Decision curve analysis, DCA)IEMAA vl 5t & )5, T AT

SE Y HN 2 B B g i B I JRU: =4, el AR A7 it 28 3R F Kaplan-Meier A1 Log-rank £ 46 77 23 1
E2HBEEZMNBEZER. LLP<0.05 (R NZERE S L.

3. &R
3.1. ERER

AHFFEILNN 135 B8 . FLrh 5L 75 9], 2otk 60 ;. 4 R HURFNEN: P B FEARHIE WA
1o A BFEREVIN ) 0~155 N, shALBEVTIN 1A 36 /M H o 57 1B EAERE VI WIRIZET, JET-3H 42.2%.

Table 1. Basic information of patients with primary spinal malignant tumor

=1 RAMEHEMMEREERER

FR(D) 48.89 +21.47
Tl
BA 7(5.2)
HA 118 (87.4)
He 10 (7.4)
PE5
Utk 60 (44.4)
Tk 75 (55.6)
TRELA 2]
1~2 75 (55.6)
3~4 60 (44.4)
FAR
REAT 16 (11.9)
AT 119 (88.1)
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Continued

i ¢ig
REAT 70 (51.9)
HAT 65 (48.1)
(%
RIAT 99 (73.3)
bei i 36 (26.7)
Jit9d )R (em) 59.26 +38.15
AJCC 4+
I~1I 123 (91.1)
I~V 12 (8.9)
T 53
Tl 108 (80.0)
T2 25 (18.5)
T3 2(1.5)
N Zr#
NO 132 (97.8)
NI 3(22)
M 4
MO 125 (92.6)
M1 10 (7.4)

3.2. RRMEHEMEREMEEXER

B E Cox FAMT, BAEE. MRFEAZ, AICC AW, N 1. M AW, TR
LA B 5 5 SR E R MR BUR AR SR I 38 (P < 0.05) (2 2). ¥ LR RO LN
Cox [EAHT, 5 5RR S F AR . IR ER 5 R N 45312 J5 A 45 R 0 604 06 LU A 5 A
H(P < 0.05) (4 2). BEFER MBI FEA GBI N S-SR, 355 O 88 A7 2 IR A
.

Table 2. Cox regression analysis of prognosis of patients with primary spinal malignant tumor

2. RAMEHEMMEBRETER Cox EYFSH

R Z Cox 43 #T Z W& Cox 4#
HR 95% B A5 X [8] P HR 95% B A5 X [ P

e 1.023 1.009~1.037 0.002 1.031 1.015~1.046 0.000
Tt

BA 0.207

HA 0.433 0.172~1.093 0.076

He 0.448 0.120~1.672 0.232

5

Eekd

Fk 0.834 0.495~1.404 0.495
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JRELA 2]
1~2
3~4 4221 2.406~7.405 0.000 4.499 2.295~8.819 0.000
FAR
K47
AT 0.415 0.201~0.857 0.017 0.786 0.314~1.969 0.608
i O
ESsLin
BT 0.857 0.508~1.447 0.564
7
KAT
AT 1.970 1.148~3.379 0.014 1.000 0.446~2.242 0.999
i geg )R~ 1.000 0.993~1.006 0.935
AJCC 4
I~
-1V 5.543 2.733~11.244 0.000 2.021 0.249~16.401 0.510
T 451
T1 0.575
T2 1.026 0.530~1.985 0.940
T3 2914 0.397~21.396 0.293
N 7+
NO
NI 20.532 5.730~73.574 0.000 7.927 1.708~36.802 0.008
M 453
MO
Ml 5.754 2.758~12.004 0.000 1214 0.137~10.743 0.862

3.3. R & MEHMESERENTIREREL

T ZHE Cox HIHER, ¥ 3 MSLIUEAH KR RPN EFV LR, 3L T iR & 18+ b eg i
H 1L 2 M3 ARSI P A EI(E] 1), a2 R S AN v A3 B 0 E, AR 4 1 L)
N AR BT £ SRR P R R R 1 1.2 R0 3 AR AR R TNME (A 1). 152k B C 18 E0Ch 0.769,
PRI 1. 2 13 42 ROC ik R AR 20518 0.885. 0.843 £ 0.786 (14 2). C fa%Fd ROC 4 T
AR R A 26 B B A B W X 03 B o 512k B R HE h Ze R W8 2 I TRINA) 13 2 A 3 AE AR AR R
SERRAAF R 2 A R —BE(E 3(A)~(C)). A, DCA 4 3R W1% 51 28 B 75 0 R & 16 A b oeg
B 1L 2 3 R R D RA BRI E IR (K 4(A)~(0)).

34. BETNEERNRRTERS
S HI LR BT SV Sy, R P A ok s S N IRR A 5 R . o, 68 1
IINAERAL, 67 i N i UL, AR JRU AL 25 SRR AL A 3 SBT3 90 A 25.0% 1 59.7%. 2

Fheas B 2 HEE R TG A EEZ 5P < 0.0001) (8 5). 2Lk, ETFERENGERDE RS
AT DL T R A PR B AR AR I AT R X
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Figure 1. Prognostic model for predicting overall survival in patients with primary spinal tumor
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Figure 2. ROC curve of prognostic model for predicting overall survival in patients with primary spinal tumor
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Figure 3. Calibration curve of prognostic model for predicting overall survival in patients with primary spinal tumor
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Figure 4. DCA curve of prognostic model for predicting overall survival in patients with primary spinal tumor
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Figure 5. Survival curve of high and low risk patients based on nomogram
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4. g

JR A P AR IR — R LT R, RO . ARWETE R, 135 {51 B R A A Rt B e
ARG, IR B K Z K EE Cox BIEAMT, B T 3 5905 5 K A FL R 283 FU5 AR S I 37 fes e
=, AIEER . FIELA AN S, ST R 3 TP LB AR T S 0 ) 2% I U e v £ X 43 A
WG RR A, 7T S S I RSB T AE

RS R BRI TG B . BRI, BB UGS BWiAE %, Song 314N 536
B HCE R, GRRBER > 60 2 B E AR BT TAER<C0 HI0BYE . EHBEEH
JibyRd f o, AERRLE P E A —FER A (0. Amelot Z5[410T 5 R IR R LIRS B B B H 2
(PR, XA AL SRR B S W 2 AT IR A 06 o (ELR, BRI S5 S 10N 45 (165 Kt B i £
IR HT . AR TE B2 00T eh L 5 B BUR (AR DG ME(P < 0.05), AT 2 TR 45 AN K BIE
AR BE TG IS R F 2, KR SRR R BNEE—E % R, GL, FEi SRR SR
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