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Abstract: Objective To construct and validate a nomogram model for predicting the cancer-specific survival rate (CSS) of patients with spinal
chordoma.Methods 316 patients with spinal chordoma from 1998 to 2015 were selected from the database of surveillance, epidemiology and final
results.According to the ratio of 7:3, they were randomly divided into training queue and verification queue.Univariate and multivariate Cox analysis
were used to determine the independent prognostic factors of patients with spinal chordoma, and to construct a nomogram to predict the cancer—
specific survival rate of patients at 1, 3, and 5 years.Using the internal verification of the data row and nomogram in the training queue, and the
external verification of the data row and nomogram in the verification queue.Results Primary site, disease stage, histological type, surgery, and age
were independent prognostic factors for patients with spinal chordoma.The predicted area under the curve of CSS for 1, 3, and 5 years was 0.821,
0.856, and 0.920 in the training cohort, and 0.728, 0.804, and 0.839 in the validation cohort.The calibration curve of the nomogram showed that there
was a high consistency between the results predicted by the nomogram and the actual observation results.Conclusion The nomogram provides a more
accurate prognostic prediction for patients with spinal chordoma. The nomogram can be used to divide patients into different risk groups to optimize
the treatment plan for patients.

Key words: Spinal chordoma;Cancer—specific survival rate;Nomogram;Epidemiology;Prognosis

% I8 (chordoma ) 42 — FE IR T K 431k 1
RIR B Y08 I 28000 4 T8 (70%)"2, +
3N SE Y L ARAR 0.08/10 18, %R T R
IR Jmy P 1 s 2 R v O A R PR PR AR Y
AR AR 1 o B 2332 3 E S ), DT 5 30 1Y
5 FEHETFRAUR 50%ZE 419, Stacchiotti S 2% R
(B RIEIR YT 1R B BOR T AR 2 M 19 58 42 )
B T AR FERIRIT T-B AR TR S 2w
LT T B B 22 0L AR BT, AR M DR e
PRIMER- 1 B i 52 B HE R R R TR R R B
RS AR T ARG AL A 2
BRI B WU A7 R0 SR, 0T R

PR i BB (1995.11-), 55, WL LA SE A, EZM
FHESMRRIZIR IS

HIVER - FV8E(1967.5-), 55 AL ARAE N, Wit , EAR BRI, 082, &
FNEHAES BRI

66

WA MACAAF T, B — TS R AR A
B, WA G 1 T5US DR 3R AN RE B T S5 2 A= A
o FNLREDE RO R G TR A BT i
AMEE R B TS Y, 5 2k (& 1 B I SR R v
VR (A U AR |, X3 5 1 XA AR 1S
WERA PR RYE g, ZEFON AR A7 807 TS TNM 43101 &
G RS E MEAT ST MERT . ASBIFST A 5 5 T T
WMATIR A B A 25 (surveillance, epidemiology,
and end results, SEER )4k 2 U 4E T HUE B9l IR
5 BBV, B TE N K AT R 08 R 1Y
JERE R AR R (cancer—specific survival ,CSS)
EORTRIIE S b 8

1 ZREFE

1.1 B&E B ] SEER ¥4 FE AL 45 18 M ik B i
Ab, BT KY 30% MK E A, 5 E T
SEER*Stat £ (R 8.3.6) Vi) SEER % ¥z /72 %



B34 15
2021 4 8 f

RSPt

Journal of Medical Information

Vol. 34 No.15
Aug. 2021

&t

i &

AT BB ACHIG . WARRHE : P2 W R UK
MCNERTIR Y R QA SUER A BN BRI
B QA MY F R TR T+ HEBR bR O
JR &R F AR I B s QF AR T ST R
75 AR BB s OB /- AR AN B D
RER/NKA B . AR AT 316 HilfE
1998 4F~2015 “EPZ W B RIE B i
SBEF 73 1 LU BIREL A U 2R BAF (224 {51]) Frgs:
HEBRF (92 1)) .

1.2 455 A6 B A0 N T2 AE AR PR )
W SR ) B AE (BT8R i KD
g ) AT R CBOT AT R TR AR
FAE AR o i1t X—tile FAFHAE CSS BIFAEF IR
BHE, 2T AFEAER (<69 % .69~80 % F1>80
B ) SRR (N BB HA) Bodis iR FE S 3 7
ES) LR A 23 o S NI L < e o S ]
R R R AR RS SE R AE R A T R A
TNM 433 22 55 (2016 4555 8 ML) , i K /INii & 43
FFF: <8.0 em F1>8.0 em™, AYRHFST BT
SURBE RIS B, I 205 CSS 2R M
Wiz H 2|85 R R ML T i B

1.3 Geit=#4 8t T R B9 AR5 19 8 3 LA
7:3 By LA BE AL 2R I 25 A 5 A6 IE BA B, R

Cox LMl XU A 80 1 — 25 PPAl A SR AR 1,
M TR RR B, R E B TE CSS BAH R
95% E A5 DX 1] A Y IRV Lo AR Bk 37 i TS R 2R
BT R I R T 0 AR R R €SS 1Yy
IR ERT, [FEF, M T (area under the
curve , AUC )8 1A 511 4 &1 0 00 14 7 22 il A
HE TSR PEH I 45 2R 5 WL 45 R 2 [ () — Btk
ABFFEAL ] SPSS 25.0 Fl R A4 (3.6.1 fiAS ) AT
geit o, Horbr P<0.05 CRUI ) B o B G2
2R

2.1 HHA R B N D 2Rl RO ERRRE R
HRHELI<69 & NFh Lot Bl B A A
R A FE s TIrAEHEREEE AR AN
2RI RFFIEAS B, W3R 1,

22 HAEHERBH UGS ERE R XA w685
B AEE R R UG R 9 5 TR R Cox
L ) RGBS [T 43 AT, 235 S 0 7 i A7 90 - 101
LRI TR AR IR CSS A ER ; 2R
Cox FL A KURS: [nl 5 43 B 45 iR Ae AL i L & &R
AL PGS B TR AR E R
FEB BRI B E ST TS 2R, WL 2,

®1 BHEBERERENELZAOZRITZEMIEREHEN(%)]

A i YIZRBAS (n=224) B UEBASI (n=92) At YIZRBAS (n=224) IS UEBASI (n=92)
(L) 2RI
<69 131(58.48) 58(63.04) HEH 5(2.23) 1(1.09)
69~80 59(26.34) 28(30.43) 3 A 215(95.98) 91(98.91)
>80 34(15.18) 6(6.52) ERa A euii 4(1.79) 0
e PRI 53
E-YN 8(3.57) 6(6.52) Jry PR 84(37.50) 40(43.47)
HoAth 17(7.59) 10(10.87) [E%7 45 125(55.80) 44(47.83)
HA 199(88.84) 76(82.61) AN 15(6.70) 8(8.70)
51 FAR
g 89(39.73) 28(30.43) HIGPEYIBR 99(44.20) 32(34.78)
Bk 135(60.27) 64(69.56) RIEEZTFAR 52(23.21) 26(28.26)
WS IRAR L RETIRR 73(32.59) 34(36.96)
HIE 91(40.63) 38(41.30) T
CUE 133(59.38) 54(58.70) RIEZ WY 121(54.02) 43(46.74)
eI R/ (em) T 103(45.98) 49(53.26)
<8 142(63.39) 60(65.22) (&g
>8 82(36.61) 32(34.78) RAEZAIT 217(96.88) 85(92.39)
SRR AT 7(3.13) 7(7.61)
LiIHEN 64(28.57) 30(32.61)
I ERE 160(71.43) 62(67.39)

67



93455 15 E2EE R Vol. 34 No.15
& Journal of Medical Information Aug. 2021
*2 BHERBEENEEARMSERE Cox 57
PSS HHE Cox 4HHr LZINE Cox 43Hr
HR 95%CI P HR 95%CI P
FR ()
<69 1 1
69~80 2.643 1514 4613 0.001 2915 1.568 5.419 0.001
>80 7.781 4457 13.583 0.000 8.630 4.524 16.464 0.000
Fefrjize
E YN 1
HAth, 45227.524 0.000 1.727 0.941
HA 66165.455 0.000 2.522 0.939
51
Lotk 1
Tk 0.831 0.527 1311 0.427
A ER A
Mita 1 1
B 0.601 0.378 0.956 0.032 0.428 0.256 0.714 0.001
AL 22 P
WEH 1 1
A 0.301 0.093 0.971 0.045 0.086 0.023 0.323 0.000
N 1.056 0.212 5.260 0.947 0.370 0.065 2.112 0.263
P 5
AN 1 1
Jry PR 0.176 0.082 0.380 0.000 0.136 0.058 0.320 0.000
X3k 0.251 0.124 0.510 0.000 0.177 0.079 0.396 0.000
FAR
IRV 1 1
REZTAR 5.085 2.954 8.754 0.000 3.371 1.829 6.214 0.000
waYIkR 1.107 0.609 2.013 0.739 1.143 0.595 2.195 0.688
1 Cis
RIEZZWIT 1
HZHIT 1.016 0.637 1.619 0.948
(&g
KEgzAT 1
AT 1.735 0.632 4.760 0.285
JifRE /N (em)
>8 1
<8 0.775 0.488 1.232 0.282
SR INITA
ERI 1
[ 0.925 0.582 1.471 0.743

2.3 FI LR PR AR B TN TE T 5 ANl Y 13
Jei A A H B R A UG 52 LA 15
T 1.3 F1 5 4F CSS 9 AUC TEI RS P A (E 23
W 0.821.0.856 1 0.920, i £ 56 1F BA 51) i A {8 43
WIh 0.728 .,0.804 F1 0.839, 45 /15 1% 41 £k K BLA Bt

68

TMAERE ;s Y ZRBAS AL BA S f9 45 v pih 2 17 fk
71, FNE BB A 25 5 S PRl R Z 1) A AR i A —
kR, RUIZI LI A B i T e w

WL 2,



S N YRS
5 34 5 15 ) RSPt Vol. 34 No.15
AN
2021 4 8 A Journal of Medical Information Aug. 2021 it &
pbecox coxph
Points
o 10 20 30 40 0 0 70 0 90 100
Agers . <68 50
. | : om
| 6360
Surgery™ - Mo
ikt
| _—
Histornc stage™ _ Localized.
Digtant
Regional )
Hist behav™" Chordoma, NOS
Chondroid chordoms
] = =
Dediferentiated chordoma
Primary. Site™ Ed.1.ih33czum‘mm
! =
| —_— €412 Vertebral column
Total points
140 160 180 200 220 240 260 280
Pri futime < 12 ) - e - T T T T T -1
0.01 0.02 0.04 0.08 015 0.3 05 07 09
Pr( Tutime < 36 ) ; T T T T 1
003 0.06 o1 02 04 06 0.85 098 0.698
Pr{ futime < 60 ) r T T T T T T 1
0.06 012 02 04 06 0.85 0075 0.998
B1 H#HEBRERENTETIZLE
e A - S B - - . C
T . w . T T T T W
v T S
D E F

T A~C NGRS B A0 50TE 135 AR TR HEINZE s D~F B E BA S S S 7E 135 ARAE TR RO HE Il 2%

B2 BHERERENREHLE

31t

A R RRUAEIBRE R AE . PRI, i —
A BEHTHETIN S HE A 2 3 CSS Y5112k e
JEAR AT X i Ak A SEER Es 2 i gk
i, ZWHE TS AR IR CSS GRS
U IR o RIS b DR AR50k 7T
A AL A 2R B CSS RFNERIRL, a8 £k

P AT LUK R 40 AN [R] 4 RUBS: 2L, PR H s fe i
FEECHEAATTATRYT 7 SRR B A AR

FEARMEGE R R ERAL B o I (L 2122 T
AR AR IR CSS 7 TiE R &R, X 5 2 i i HiiE
3 B 5<69 % 69~80 % iX AN AE Y 2 A
L, >80 % My E e e s . X T RE & TAHAR
P8 BRE RIS LT HoAth AR AE , QRIS 7 488 R 71

69



34 55 15
2021 48

it #F

Journal of Medical Information

EE=SEPS Vol. 34 No.15

Aug. 2021

WECAE I 25 5 Y 55 , R 25 5 1 URE TR 12 W 4, I
b ASBIFGE e I SR S e A B T SRy R A e g
EQUF Ve e IS PN T AL s IS
G F R B e e BE 5 ) 1R AL SR PRI AL B sl 22, TR
oy SR . MR BIROE A B HER R =
PRI ZH 226 R Al A B B Ry,
h oA e BAR ZEVE R RIS, BESR s, SR
I LUE B R] AR E BRI AN F S o (6]
I, A YA ST (25 3R s 2H 5 AU R AP 45 R A
WFEE, f—UUESE T FiRS5E .
JUEF AR RS AR 7, (H2 T AR B A
R E A RN SERRTT Tk . BFEBASH AR
ZRORGIER T ARG, s R s AR
AR EAN . X TR HA R VBRI
IR TFARNT LB G HiU | AR UIERIE B
18 J A T DURR R A 2, PRI B A R A
— S BIWZW, R AT RER BURIG TEVIRR TR . R
YT BN REA G IT R R HH AT E
ERB Z T BB RS/ BG T, A
WIS G 37 RIHEZ 07 9 285 1 SRy I ik et
() FILEAR A A7 30K 21 K PRI, O TE AR
FENAIT T H 4 R AEHIA A2 Hl THR
TSI , IR UG 7 Al RE S E0MERe , P IAE
2 OO SR AT YT I 5 AT A5 2 AU
ARWEFEBAFAE— BN R Z AL B S, AR
ST A N T Sl e P i 22 1 [T B 5 G
U, TR AR UE RS AT 7] — i 128, Dk
A EAG IR B 55— R0 12 A R R AT BRI
BEAh, ST AL 7 B AR AR A AR RN, N
BAR T I 0T AR R X SR,
AU FE I 72 Ay IO AN R IR R Y €SS
P THIRE . RURBRAL S o SRR T
AR AFERR B A ZE A CSS IS S R
ASHIFFEAE R B LR IR AT LI Ry — i S8R fE T
AL Bl PR IS AR XA HE -8 8 AT
AR LE AP FIFE T XU Y R o
SE Lk
[1]Zuckerman S,Bilsky M,Laufer I.Chordomas of the Skull Base,
Mobile Spine,and Sacrum:An Epidemiologic Investigation of
Presentation, Treatment,and Survival[J]]. World Neurosurgery,2018
(113):¢618—e627.
[2]Gatfield ER ,Noble DJ,Barnett GC,et al. Tumour Volume and
Dose Influence Outcome after Surgery and High—dose Photon
Radiotherapy for Chordoma and Chondrosarcoma of the Skull
Base and Spine [J].Clin Oncol (R Coll Radiol),2018,30 (4):243 —
253.
[3]Das P,Soni P Jones J,et alDescriptive epidemiology of chordo-
mas in the United States[J].] Neurooncol,2020,148(1):173—178.
[4]Pan Y,Lu L,Chen J,et al.Analysis of prognostic factors for sur-

70

vival in patients with primary spinal chordoma using the SEER
Registry from 1973 to 2014 [J].Journal of Orthopaedic Surgery
and Research,2018(13):76.
[5]Bakker SH Jacobs WCH,Pondaag W,et al. Chordoma:a system-
atic review of the epidemiology and clinical prognostic factors
predicting progression —free and overall survival [J].Eur Spine J,
2018,27(12):3043—3058.
[6]McMaster M,Goldstein  A,Bromley C,et al.Chordoma:inci-
dence and survival patterns in the United States, 1973 —1995 [J].
Cancer Causes Control,2001,12(1):1-11.
[7]Stacchiotti S,Sommer J.Building a global consensus approach to
chordoma:a position paper from the medical and patient commu-
nity[J]. The Lancet.Oncology,2015,16(2):e71—e83.
[8]Meng T,Yin H,Li B,et al.Clinical features and prognostic fac-
tors of patients with chordoma in the spine:a retrospective analysis
of 153 patients in a single center [J].Neuro—oncology 2015,17(5):
725-732.
[9]Pennicooke B,Laufer I,Sahgal A,et al.Safety and Local Control
of Radiation Therapy for Chordoma of the Spine and Sacrum:A
Systematic Review[]].Spine,2016,41(Suppl 20):S186—S92.
[10]Lee ILLee R,Fahim D.Prognostic Factors and Survival Out-
come in Patients with Chordoma in the United States:A Popula-
tion—Based Analysis[J].World neurosurgery,2017(104):346—355.
[11]Balachandran VP,Gonen M,Smith JJ,et al. Nomograms in on-
cology:more than meets the eye [J].Lancet Oncol,2015,16 (4):
e173—e180.
[12]Cates JM.Comparison of the AJCCMSTSand Modified
Spanier Systems for Clinical and Pathologic Staging of Osteosar-
coma(J]. The American Journal of Surgical Pathology,2017,41 (3):
405—413.
[13]Katz MH,Hauck WW.Proportional hazards(Cox)regression][]].
Journal of General Internal Medicine 1993,8(12):702—711.
[14]Lin K,Song K,Wang S,et al.Predict overall survival of spinal
conventional chordoma:Development and assessment of a new
predictive nomogram [J].Clinical Neurology and Neurosurgery,
2020(197):106174.
[15]Hung YP,Diaz —Perez JA,Cote GM,et al.Dedifferentiated
Chordoma: Clinicopathologic and Molecular Characteristics
With Integrative Analysis[J].Am J Surg Pathol,2020,44(9):1213—
1223.
[16]Biermann ]JS,Chow W.,Reed DR,et alNCCN Guidelines
Insights:Bone Cancer,Version 2.2017 [J]Journal of the National
Comprehensive Cancer Network,2017,15(2):155—167.
[17]Kayani B,Sewell M,Tan K,et al.Prognostic Factors in the
Operative Management of Sacral Chordomas [J].World Neuro-
surgery,2015,84(5):1354—1361.
[18]Boriani S,Chevalley F,Weinstein J,et al.Chordoma of the
spine above the sacrum. Treatment and outcome in 21 cases[]].
Spine,1996,21(13):1569—-1577.
[19]Moojen W ,Vleggeert —Lankamp C,Krol A,et al.Long —term
results: adjuvant radiotherapy in en bloc resection of sacrococ-
cygeal chordoma is advisable[]].Spine,2011,36(10):E656—E661.
Wik H 1 - 2021-01-20; 181 H 1 : 2021-02-01
2 B 1 el



