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Abstract

BACKGROUND: Patients with developmental dysplasia of the hip often have extensive distortion of anatomical structures such as shallow acetabulum and
straight and narrow femoral canal. Especially in the face of developmental dysplasia of the hip patients with high dislocation, the implementation of surgical
treatment is very challenging. In recent years, the effect and prognosis of individualized treatment of developmental dysplasia of the hip with 3D printed porous
tantalum metal are good. It can be used for preoperative diagnosis, preoperative surgical planning, intraoperative establishment of 3D navigation template,
determination of preoperative acetabular severity and postoperative acetabular reconstruction and correction evaluation. It has a good development prospect.
OBJECTIVE: To investigate the latest research progress of 3D printed porous tantalum metal in the treatment of developmental dysplasia of the hip.

METHODS: The research data on individualized treatment of developmental dysplasia of the hip by 3D printed porous tantalum metal were searched on the
databases of CNKI, PubMed, MDPI, BMC Biotechnology, Web of Science, and Springer link by computer. Retrieval time was from 1970 to 2022. According to the
inclusion and exclusion criteria, 58 articles were selected for review.

RESULTS AND CONCLUSION: (1) Porous tantalum metal has biological and biomechanical properties such as biocompatibility, bone integration and bone
inductance, which can effectively promote the growth of new bone, new blood vessels and nerves. (2) 3D printed porous tantalum is a combined application

of 3D printing molding technology and natural metal materials and porous tantalum. Currently, the effectiveness of this program is mainly evaluated in patients
with developmental dysplasia of the hip and hip bone defects. (3) Good preoperative planning of 3D printed porous tantalum metal can effectively improve

the postoperative outcomes of developmental dysplasia of the hip and hip bone defects, and prepare for the preoperative individualized planning of prosthetic
implants, effectively avoid intraoperative obstacles and fully solve patient-specific malformations, and directly affect the surgical results. The application
prospect is good. (4) Currently, animal models and some articles have verified the short-term efficacy of 3D-printed porous tantalum metal in the individualized
treatment of developmental dysplasia of the hip, but medium and long-term follow-up results are lacking.

Key words: developmental dysplasia of the hip; 3D printing; 3D printing preoperative plan; 3D printing intraoperative navigation template; 3D printing porous
tantalum metal; porous tantalum metal; biomechanical property; biological characteristics; joint replacement
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AHMAXTABTARELTA —NARG., LAREFNRTE
SR Mz, LRI G ML) R A KT L
FARRES, WAL EFHBMAT XD A4 F S RIF
AT ARARN TN EZBAFZ—, BATHAGE—EH
43 9, 3DPPTa &% f CT 49 3D TP H AR B4 P-Ta M A2 695
BA, APIRERF R ALEH RREE NG BRI, M
HINBARAE R T8 G B 2 R ERBFFA, ARy B RE &
BB LE M K T S EAE MR AL . E B RAE, &
Y REFLE Y, YAN & Blig 4 3t 25 4] F o HEAT AU BB X,
B, 26 EFEZT IDITRPERGLERET B, 1365F
B2 T ARG AT B, FHMFIE A 1.6 5, 3DITH
MFRutE. Kb RKed e AKE 6 A A Harris 81 % 7 3% 4
HRFHEGR AT B, KRB LB, SPRAAH
Kbt PSR AR AT ROERA DA L7,

3D ATEP 69 R AT R AR F FAUEARA ZObIR Y T R 694k
VERT ] KB BB AR e, BE T B AT k.
AR A, 145 CROWSIVA L FHBMEGL T RRE32 %
M BE A GG ATAT ERE, BRENERGER. A
M3 AT, LOGANATHAN % ¥ b # %36 177 3DPPTa R &,
AL R AT 3D TP AR e A A MRS, SEA ISR RIS 1
N, EFERELATRZES, KB 14ddk, iz 1%, Harris
MEFEN>H 90 2, RARESFER G, RERMAESE,
HEEH TS HRARBREIR Y REHFKRE. BEZF T 2t
84 (124 ) F#433-58 F 9 L FHMA T AT AR EHHAT
3DPPTa ¥R, REMF 6-12 A, F#H 824 A, KRATA MK
PR (2.9240.79) 4, AOK 5 B B M K bR 4 4 (0.830.72)
2 ARFT Harris 374> (69.67+4.6) 4>, Ak 5+ & (84.25+4.17) 4,
BRGNS S Nt AE T . AT R E kB EEF
PR K E, HHRE— % LA R T S LB B, (2R
BEHHRIRL 7 E T B BAR L ER R E IR . FAN
%7 3DPPTa A M h FHEHNTE— 5304, EKE 8
B, B AE BBl R, 4DMIEE B AL ) B 2R,
RET mkEMATEE, KE &% RELI %A A FIL
MAT AL, BEAMATEE. EXFREHLE. GUO
% Y38 it 3DPPTa 2 #F & £ %t B SR BT AR M, ThH A
I T BN AR A, AEBIRE A FE, BT BAR
AEh, BEFRE, UF P HAET 1HAEEREDTRT BT
B4R 69 30 % dotE, 47 3DPPTa RJE 24 h, 1AM K B
ITEEE, KB LAA T4, 24 AFBRE AT
A, RE6/MA, AR LARAER, K& 1ETEIAINA
B TFEFITA, LFXHER B TABADSFBEEIN L.

BRF R B PTG AR B BN K K 2l R B T RS
FAELEFTRT ERME;, BB, BXAFTAVIE
KREAMAE, WS EHBIAERFERYALEEN, WETEM
bR, HEF WA R, FAFRRESETFTE, £
BERNBIRE, CREFAA@ATHFRNEE, 2—REX
PeaK,, M 3D ATEP 4G AMRALARAR R KPR JE IR B 0L G /3] 45 4,
KA R AR ARBR TR, TENBIARREFHK
HMEREHB, RRBREAKIBOGEMRA R ELAREFMH®
# B9 s Jak S U B AR AJS Harris R4t R AT-F 3 30 4,
REBHERZDTIL B 5, BH AR EIL, BN ILAKX
FHRARSRE. BT ESILRER A MY T RY RIS
AR, PR F T RAME . AYZER, BERAERGE
e, RETAA. $IEALERIFHRE S, £
43D AT/, BEEIFHAT B EHATARGER, 5EZ AL T
LR HATRIF R LE A, BT IE T ) B R B AR M (8K 49 B
%, JA 3D AT FAVEARBATAL R, i F RFAT, AAEH TR
K ariER IR FRKPRMKL TR AT Bk, 3D
T ERFEE, Ry kg, *FFIEARG ARG G T
HEEDEZEBEERENAZTRES QAR ARY, Lit—
FH AT 3D TR FAAERAT FAHLLM AT BRGEEBAL
o,

M4 3D ATPP o -Fit Fdu. o FAMFE. MHFRAB ITFE
FERARNG LK, 3DATHRARIF A S ST 0, RAE
FARIR A BL R L5 AL E 149 A, 3DPPTa il i B A = 4 CT 4)
Y, A HALSLE H BB E N BB R L, TR ARAT
R, AR P, J4 3DPPTa B AR £ RE BT, Moo
R B EZ®mA, BeikiR A Harris & AW kg M A, #HE LW
af BRI E, RAMATHX TR S, MR V1%
GBRABARTRERLH,. NI RERRE IR T LA
HEFmE R AT ERY Y. FTRA KRR F A
BBV THEBEMRNEFOHFEEABKRGRET., L2
B R, #tmsEsa T FAREM. Ry ek bE AR Tt E
WhE ., AMZOBG, BB T REBRREGRE; F
A% 3L3DPPTa &, w1 T Hxt B & LK & 69 8 48 4% G ABAR M
TP Hoheik T R 69 8 R RS BAR AT 3 A E B
ZH A KRS T BARS IR A hmds, RA T B0 3E,
1Rt TERAHAZ D, 2B HIEE. RIGHIRIEEA
BRRAFB RS P, B LR E A AT ) A A48 (Ta,0,) FR
PR, BrRRM R R Z AR AT ERE, 53D
ITEPBEL-, TA A LB AT BEFH TS T Rsr, B L&A
Zh, HBRBAEGRAM AT BROBIRMEAFR S, a4
MR IR BT A AR S S48 B 5B LR A6 R, IRGTR
J&, RV BB @ E B R EMS A BY, B2, 3DPPTa YT
H A EEGF KRG, 2T R, BRF KL,
MARFT. R ARG R RERF KA, 3DPPTa LA £4%F K7
A, A KT 69 B b A 2R KA RRIK,
A RAE GABARAE I ST, AR A B AR RATR 09 37 BUBAR AT AL
2.5 3DPPTa HEIVAREBRNIEREHE
251 WRMERBEAK MELKS HEF CEFURAR, &
ERENLE., YAKERRIEE X FRPFTEHE. MEAH
T A2 K 3D AT EP AR AR A R 1 3, 3D TP R ARG AR L 49 2 )
AR AL 2, 3DPPTa L /27677 K MM G L F B P BH &
A HFR AL, 42 3DPPTa % 4 Shih LI A5 A b S AEH WK,
BERERLE, HARKBERKBIEZLFTUMEATLAT AR
B RS 1020404 £ P K IATUS 3R, R EH B E B
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BLEF R IR, BT TG B BABART- 315 15 S0 PR,
B AT L.
252 4alpkidd, FEADAA Y EAERGERE & T4
G Bt 5t E (2996 C ), An Libfed A A ARG BA, §
B LA R TR A, KB FE 10BN E AP 237
o RILA KRS B R LR, AT EHRAVZRATIEIS T,
RE 6/ AMGERE A, A LUFHa AIgHRL, AT
HRE AR P,
253 BARBEABRERNG ™S HFEEFERER—ZEN
Cu* TTHBETHEN, ME—RLEA, HEAEMECUE TS
F¥od RWdEm P, BT, BF LS RBARIESR.
2.5.4 JJE ARk 3DPPTa @it LIiER] % L MATE &
A S EARAT AR 4 S AL Z, (2 F) AT KT A AHLIBAR AR A
FRF IR, BAERORFOBREE DA P, m B4 &R
A AR B A
2.5.5 MHAHRIEAER RAR G £ LA R AR E AR
5, A FREZRRE, A FRK BIRF AN
XA M, it DICOM ##. i+ AL A Fid it 3D 3T¢P 89 R )
A RHATAAATED, £ 7 A MR TR L5674 F,
PRk T H 5269 R B AAR R B, ALK Ta B B AR A BUR
FA, AV 3DPPTa a4 & s ARZ A = Bl 41, 4] £4 dbiked
R & L RS BRBEARREA @A EB AR ET £k
B B AEBARE SILIRE S AL M b KB P, AR
% hnik 3DPPTa fE W6 R Ley R ), HA £ % & K agls JRAFARSAE
B K 44 R B 18] R 55 FAE A 3 AMBAR AR 4R H

3 REE5REE Summary and prospects

3.1 BEEMATEZIUSARNCIRAFIGIERIGRE AAKL F M
APAFTRRR—FRZERHARKEBEATAFTARARL, FK
PRATE KT HEIR, FREET T ERERG AT B,
G R B RE R AT, R EMETEREFRFH
WAL E R R BARTRIEZ B FH R IE, 1A FRA R,

BB SR B Bk B 65 F A b, iR EA TR T A
PTAERREEFAMAER B A0 FEE, SHLGLM
X P BA, 8GR BRE AT xR B g A2 e R4 AR
GRS RIENE AR LG, PR SIS R IE A A,

FARIE GGG R B E b, FRAEFTEDZRL
HEeFERE, B EETERART K dd B,

3.2 {EBSERXBIFAAMREIYRSR %2t 3D 479 % sLéns
Bt AT AT NRORIAAART SR AATEE;, NBTRE
MM ELE R RGHR BT RN AN FI54F, S
AN FIEE. EMFHEBREAEAER; AT 3D AT
AATiH %], KPS AUARM A 3D ITEPH R EE2 M, %47 3D
T ZIAEL BT R AR GRE RR T eI & &
REHAE, DAL THRELET RRGTAS. AR ITEF
5 3 FAAIRIAS LT L F MM AR T R RIREAL IR,

3.3 LRMSHRYE B AT, 3DPPTa % A shdh Rt i A+ 8
FEEFHERMAR, HFEBEFNLSE, L3R RE, HALKEE
RBARIE 3% R A ARG RA G RIS AR, R
SR AN AT KRG 5, 10, 20 ik —FREi7 HATHHE.,

3.4 LARNEEEN MAAD LML B, XEERALE
TR ERERSE ES, PERGITHE®XT £, 3DPPTa £
T E AU B T AT AR R T R, A BT EAFHB A
AR AT R, o &89 RATH X fef B8 F KA, A%
i F AR, B4 49 3D ATEP MR FAUEER, TR H A
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BAH IR, AP FHMATAT. FH. ARG E, 3T
B ARSI A Rk B E A F M 2 A E %, 3DPPTa &
HE A AT MM AL T R RATHMA IRk Z) . BESE
FE IR AR BRER LT G BIERABARAS ALY 0918 7 5
FRt9 T 4%, # 2 3DPPTafb & 2 WA T RA R F M AT A
FARRERT RS,

3.5 RBBEEREN MASLHFFERWEN. RE, LF%
MATEAFTRREE NP RYPAEFZ R ELRFR;A. SR o
3DPPTa s X A MM AP X F AR EL KRIA HR B 7o R Mt
sl ZXiE, ARKTHEF, AnFd. ERAE
BEFHMEGETE TR RS RS 57 F B, TR ELA
HRA. AWM IRFE L FHATRALE, THEARENIL
SRMIFRATH R R P BREREFH R IR L FE7 7 £,
RADORRALTUMATELATARAREHFRENAGREA
e, HRAHAMNEZEIRI L, BN O ERHZIE. &
REH) AR K IREAMEVAIE S 3DPPTa s X A HBMAX T A F AR E
# 0 K INTRE B R IE G K AR, (2Bt R EN ML Em%
H£IEAIE % 3DPPTa, FK %+, 2 ARG A4E2 18 50 3DPPTa
ARG 57 R FH MR GE T R RIT R KT A,

Bugt: 4R & )L R FRAR A A BN ), Bt E AR
ER (MaPeRFmES—ER) T AT 553 EFHL T INCENH.

EETRR: LFkith AR, TR H At LR G & A WR. S48
PIMTH BT T AR

FIENZE: LTy EL A, ARAH AL TG TR RGFLEFA
FR,
FrHSRBUARRR: X2 — B AR E, BB (ot F5THa) “F % -
FERLEA - AR XL F 407 K&, B AGELT, AFRALIER
At B a9 R TR XA S mE. FEfy K, R AFEA P A TR #0.
i, ATPR. k. RSEIRIEIK, A R, AR M AdE R
CAEAT Ak A IR

BRAREELL . X h R AT kAR H 5 4o #3058 T S RARSE R YL

HARASE: XFRFHETFT T (RARERFZZESHAREIITLY (PRISMA & 7 );
AT 23T H W R B) B Ik R LR HEAT 3 R X F A AS E; 2 RTIT
TG F45, RATEBUAG HAOHFILAETE.
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