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Abstract: With the development of medical 3D printing technology, it has shown great advantages in precision and personalized medi-

cine, effectively promoting the development of medicine. Especially in the field of spine surgery, 3D printing technology has shown broad ap-

plication prospects in the design and manufacture of personalized implants, surgical auxiliary guides, surgical planning, extracorporeal or-

thotics, teaching and training, doctor—patient communication and biomaterials. This paper intends to review the application status of 3D

printing technology in the field of spinal surgery in recent years, so as to provide reference for the accuracy and individualization of spinal

surgery.
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1.1 3D FTEP AN THEAR (3D printed artificial vertebral
body, 3DP-AVB)

AR S T VISR ME LA ) 5o, AR
BHEE YIS A (total enbloc spondylectomy, TES) &
LY e e RS MR gy € S (ERER 127 NI E g SR EUY
SELEH, EEEHREE TES h KA A HAHE
HPIHER R HELN  (titanium mesh cage, TMC) |
N THEIR (artificial vertebral body, AVB) . Sk nk
WEdE, TMC AR AT AR AERC A i S 4%, {H TMC
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b A AN B S5 R R 2 1) TES H e SR, 3DP-
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W “JohE” PHE.

Yang &5 HGE T 1 BIHEREEE, R G
S| T, B BRE I 22 ) 3DP-AVB AR ) LB 7
HEARAL , AR DL S B AR il A (B T Bt T
Ale, T HARME T A R ENE . Fang 4 D XF
i T 3DP-AVB il TMC 7 B B 35 iy i M 14 D)
FRElS AR (anterior cervical corpectomy and fusion, AC-
CF) iy n; AR, BRI 2H 58 35 5 AL s A AL
43 (visual analogue scale, VAS) ., H RERpL (Jap-
anese Orthopaedic Association, JOA) P43 . FiHEDIfE
Rl F8 %L (neck disability index, NDI) )4/ ek, {H
3DP-AVB T HLRBIEALT TMC. Zhou 45 ' [l i {4
53 #t 3DP-AVB M1 AVB 1 i B i TES iy i
BV 14 & B, 3DP-AVB 9 F Ui & B i/ F
AVB. IEAN, ZMIBAEHFSE T 3DP-AVB 16 55 B
ACCF YT B R SUHER T A, 405 s B —
# ', Dong % ' K 3DP-AVB F1 TMC JGJ7 T 28
] Kimmell 583, &3 3DP-AVB 1] 8 AR
KM AFAREE, BAEARE 6 ASHBE, BT
BB AR, fEEOA T 1 BB R a0 B
HY T bR A= ioh T 35 T MEAAKR B L HEAE B AT T RS 451
Uio VEHRM TES VIBR To. Ts. TyMEMR)S B A 3DP-
AVB, RIGHAG TARGF G AR A%

3DP-AVB SR FH BB “JCsE” BRHE, MY
PRI RCT 7 ZEATENRR T, HAafs Sl . A
BUAHAS IR S5 P B R 0 ) L B PERE . 3D ATERTAT LA
KaaniE i 3DP-AVB AR A= Y ReE, LItk
JCE ARURE R . SETEABORM R . DFR R, DIk
B AR BL T A VE AT EHE) 3DP-AVB R R4
BT SRAE 7o Putra 58 OB BR L BEHRINAE
WILLFAERIR G, A5 T —Fopr B nl STERAT R, BRI
FeMn-akermanite, J& T FeMn-akermanite [ 3D T EJ
KA SR BB A IR . AR IR AR ARG 1L
S SRR AL, A R MRT AR S AL AL
BCPERE, AT EE AR E AN ARG R | G FE A A )
IHREPREG . 3% BEA7 F R MY 2555 20N A8 FeMn—aker-
manite 8N BAFRBHLUER N . IAh, &R/eE
ALY BT SE AW AR AR FLAA A S I
Yy45 3D FTENFRHA R B RAFIIBTRTETE, A R0
T ARG R ARG

3DP-AVB TEiifi /& 8 E AL R SME B2 R
BRI, 7] DL Z BRI, fash, Bk
FIBBASFIF R R A, A TR, FEITT AR
5, P HERIE ARG A, 7R TES b, Rl efE b

FiAE . BOHE S5 2R MIER AL TES h B SR
H, /& TMC. HHYSEMEIA RS
1.2 3D 4TERMERIFES#% (3D printed cage, 3DP-C)

HEM BV BRI 5 ZAE AR Cage 5 A/ S4B
S5, DAMERFIE S AOMEN @ B SRR e, AR E 2
FHAE G AR T EBED SR, (BT HE XA
PIR . SRR I AE IR ARE N HETERCA
Cage P RHE R BEEEET (polyetheretherketone, PEEK) ,
HR PEEK AUMGREE &7 . SZRaidMdy, (BANRE SHE
REABERMG, WA NIRRT, FrLL PEEK #
i Cage BZHEME) . B0, MIFAAEI KAEFF AP UL .
3DP-C MY EAT R Ry B, i I ZfLryiit,
AR B A e R . KA, SE S A
B 5EARA .

Alan %5 " R F 3DP-C @& T 97 N EMESY B,
BEDT 18 M H G, A1 il (1.8%) P Cage TIL
MBI FAR, FULHRILLF PEEK # i, Wang %
[ 4347 1 30 2% A 3DP-C 47 80MERTH ACDF fY
B, PR 6 N H , KA 3DP-C R,

3DP-C WM R BR & B M T (WA . KA
. BiGae. 2. BEEEE) A, BRAL
TR . RELRR/B-BEMRES . FEILBE A R ELER . B
S A ESFIESEME . Z2RIMERTT (240
SRR ZALHELAL . 22ALANSE) MURRIEYG Y
HER AT A AR, 1 FLZ2 LAY R Bl 4 Y
KA. BREFARMRBA, #—F42THT 3DP-C 1l
HRE, 3DP-C ARYEHRE CT HER - 53T, &
SRS Cage FIA NI IRBCRAN Y, (HAZ BRI
BARTIEE, ARG AR T A B KA L R A
o FHAH

2 3D FTEN4EBI B4R (3D printed guides, 3DP-G)
HEHBNESTHAIN A

2.1 FEFFEFEAR AR
WETEEIA G RA BN, BEITOR . Bifiph
2, ML, IR, SHEGET BET AR
R 10%~40% "o EBARARH CT 2. Plas A (Bl
W) SEA AR T EETIERR, (D B A A
WRRH T AT . Sallent %5 " FE KB A F AT
FH 3DP-G B A SMEAE 5 AR IRET RS T B R A R,
#EZh 1 3DP-G TENG K EAYE o Pijpker 55 2 SR H]
3DP-G SEAL 76 IZ5HE s BOME S T A, A DLIRET 4
B, WEMAEB . N B S AR RER . 2%
A Y IR A AL A G [ E R TR 3DP-G,
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ERRAL T EETH ] AR R LB, IR
P T BT R LR R ASEER R 3DP-G
B A EAHEIRET, WA T RAFRIRCR
2.2 TERBIFAR AR H

3DP-G TE4: {7 B AME = MR ET 5l 8 57 PKP/PVP
TAREE WA Z W . Zhang 5 ™ WF5R R,
K H 3DP-G 2857 BT AR Ge ik T & 51 n] 1o 2 42 ma vf:
WoR, ik FARE R, WO ERKE, RN
VAS F1 ODI #1453 Hu 5§ ' X%F L4 T 3DP-G 4B
#a7. PKP TAEEEMH B C TR X LHLEMEF T
FET-E T PKP TAEBIETRYT 36 6505 Boig BusiAs
MHER RGBT, BARARIG T B AR B
SR PE I R AE, (B 3DP-G 7] f5 KBRS Hb sk /0 i3 vk
OB AR, T AREE], SR ki 17
FARIT5
23 TERIEF AP RN

HHEE B EBR T AEAE AR R AR A b
WHEAHERIER: . KEAR . BB, XEHEKR
KIGIN T3k F EETRHERE > 3DP-G Ay T Ffl
., Wi T EibES, Garg 55 ' XF LA T
3DP-G 51T BETTEE A B H WL T AR d iy i H .
ORI B E B0 0 B IR T R, (DA SE SR EET Iy
WAETE R EZ S, H 3DP-G A TARMFE] 2k i & .
PBHREE Z 8/ . Vissarionov 28 2 S b4 T 37
B M S AT TR IE R EETZE R, Hrp
10 1R FHAEFE5T, 27 1R 3DP-G fBh EET . 45
LW, i 3DP-G 4l Bh BT LAk T B AT TR
I, MR AR P CT FAALEE AN RGN,
3DP-G WHFFIE F AR AR BT 4R T —Fl A 2L
R4 7,

3 3D FTENFEAREF AR MK & 5z A

XTI TR, ol = 4ERZ AR OR
TEAEARE AT . FLSEH B R A HE S AL 3D
FTENEARALBERB (M —HERZAR TR “BRIL . 545
&7, M EAR DI 3D FTERHAE AT AZEAR AR T ARG
i, S AT RE 58 3 A AR FT AL o

Wang 45 = A7 FRIT /A F 3D 3T ERRE AL T
JHESS R B E AR RTALI o Gl 3D T BRI R
FAREL, S TR R TR, PRt TR
BEMTF AR R Fayad 55 ™ JRIT T 1 GIFEAE
FEHE AR AT IR o B ORET CT 257 7R EE 3D
FTEDECRY, JFARYE BN FARRIE T 3D BT
450

Wl. 7€ 3D ERUTRIAATEN R, RIS T T —20kE
AR (PSO), EHEH THFEMFM . Ta & 5 B>
Br24 ] (3D FTERZL 11 6, HHILL 13 4]) FAS A
PRI B RN, B3, T BB 82 MR DT B
ARAE B 2. 250 EoR, 3D FTEN4L A F ARt
] Jeaffe:, e BRETE AR AR . A
SE AR BT X R Y] . Lador % °Y | Leary
A PR 3D AT B LR LE B A E A R R op
PR, WIAH A 3D FTERE AR AT AR 4 s AT AR
AR, SRR, JRUcEE SR,

EE G &i2iR | Gl REEE R &
N7 B, H Cobb fiFnik 1500, B CITEIHBET
BHAR, #eiE T RE, £ MIMICS 3 Lk T
FAREAL, FANEE T RfT)E, RIEERE R
IRETE AW E, JRATENH 3DP-G 4 Bh B 4T, &
HAZFARIF . EH RS SRS ™ —
3, 3DP-G HilhsR B VR R BE L S — i 4
AT EAS SRR S TR T

4 3D FTENZ A (3D printed braces, 3DP-B) E#&H
M F g Rz A

T AR S A R 25 7 B AT A B e
fE, BARFIEFARTUAEMRAERE LY IERHRIE,
R ZHRE I LT RIS . BB AR
R Sl B2 e < = EC i e 5 - S WU S
IR L2257, (RGRFIE L HIFARE L TR
3D FTENF AR RBIE LB, W T BE AL
ok o Lin 25 5 PEAT T —I00 AT BE PR BE HL A BRI
W 30 BT D AFERR R AR S Lo M A BERLAY M 3D
41 (ffi ] 3DP-B) FIw ML (M2 E) . BFd
BE AR, & 4~6 DA —IX, HEY
MR, SRR, BARA L HAIRIRICRAR Y, H
3D 4 H A B AP A 5 R T . Jin 5 O R
3DP-B 45 5 16 G RIGTT 9 B K Pk R 25 i
F ., BRERERN 100.0%. INH 3DP-B 45 G tE S+
ARIBIFHREME, ST T IR E S RS v, 2
I RA RS FF IERAR . 1Ak, 3D FTERSS & CAD/
CAM FlFEMBTIE 2, o RBREHbEE & T R85 il
SRR, IR T ARSI
WHE] . 254 HETRAT R ARl R, 3D FTENS Ak
S HEABARR R, BEASSZEXT O Rl S HLE B S
P, A5 B 2 s A AR B R 26
5 HfthzHA
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