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Abstract

Objective: Exploring the clinical efficacy of 3D printing-assisted total hip arthroplasty in treating
adult developmental dysplasia of the Hip. Methods: A retrospective analysis was conducted on 30
patients who underwent total hip arthroplasty for hip dysplasia at the Lu’an People’s Hospital be-
tween January 2020 and December 2022. The patients were divided into two groups based on the
surgical approach: a 3D printing-assisted surgery group (observation group, n = 15) and a conven-
tional total hip arthroplasty group (control group, n = 15). The surgical outcomes were evaluated
by recording and comparing the operation time, intraoperative blood loss, and postoperative Har-
ris Hip Score during follow-up between the two groups. Furthermore, the accuracy of acetabular
prosthesis placement was assessed by comparing the differences between the actual and designed
values for the abduction angle, anteversion angle, vertical distance, and horizontal distance. Results:
Analysis of baseline data (age, gender, body mass index) showed no statistically significant differ-
ence between the two groups (P > 0.05). The observation group demonstrated superior outcomes
compared to the control group regarding operation time and intraoperative blood loss, with statis-
tically significant differences (P < 0.05). The absolute deviations between the actual postoperative
measurements and the preoperative design values for the acetabular prosthesis abduction angle,
anteversion angle, and the horizontal and vertical distances of the rotation center were significantly
smaller in the observation group than in the control group (P < 0.05). Although the postoperative
Harris Hip Score was higher in the observation group compared to the control group, the difference
was not statistically significant (P > 0.05). No postoperative complications occurred in any patient.
Conclusion: Utilizing 3D printing technology allows for preoperative observation of personalized
3D models, enhancing the surgeon’s understanding of the patient’s hip anatomical variations. Em-
ploying its guiding function during surgery can improve the accuracy of acetabular prosthesis place-
ment, shorten operation time, and reduce intraoperative blood loss. This approach helps lower sur-
gical difficulty, minimize postoperative complications, promote incision healing and hip functional
recovery, thereby improving the overall surgical outcome.
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2. ZENEHE

2.1. HIRMR

A FE R 43 BT 2020 45 1 A & 2022 4F 12 A #FEERBEIE R 30 6§ RS K A R AT &5
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15 1. HA B 12 6, 418 5, HE#(55.2+7.5)%, JulH{E N 45~62 %, Crowe Il %4 19 %1, Crowe Il %Y
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2.2. PNFRESHIRRIRE

PN -
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(3) B THA FARIBLEM B

(4) NG e, Bl sek e,

(5) XHEIT T EZAEFEFETFAR.

e bR :

(1) BFFEPNFRIEAT R — 5%

(2) ik 22 FARFIMREE, W™ E O Fism s E IR 5%
(3) AFTE™ (1B o3 i BURR

(4) BAHZI BT TR EE,

(5) LVEMAEFAREARSGHESE . BEVAIHA .

Table 1. Crowe classification of DDH
5% 1. DDH Crowe 438!

SR ik

I % JR Sk A, RIS < 50%
1% R SR, AR 50%~75%
% JBei Sk AL, BEALE 75%~100%
A1 W kAL, BALE > 100%
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AR b, A T RIE B ARRT B BRI CT R S A A N B R BT 4T ER
WFARIW, ZSWH T AR TR 5| M8 A B8 FARERES, WAHSMEH T RMRER T
RNE R, WHEINERE. B8 SRS RHEH S FTE TARSWS W& 2 ™ 007 8 K ke,
FRFE BRIT AT TS, DU R TR 22 2 A ] S

2.3.2. 3D $TEMR B Fn T =1 28 HI1E

FIF CT 45 108 750 LL DICOM #% 305\ Mimics FfF b AT Beda 20 S b FE, - SR 5 MR B o
=g g, U RO o B R I i A Dy 3D FTEIAR X STL, #% STL XS\ 3D 4T
EDHL, 733 3D FTEMREAY . B FH TN ILE AR ST 3D BRI BEAT BAHE FIAR BN, HE FR B 1 1 22 i
PE, [ R TR R ff i BT (R G pol, FEERL O TR T B4 R 407, FESSIR T AT 15°
(WA 2), RIS @ BRI AL, SRJGF VLA B3t H 5 ) 38 4T B0 st B (L 14 1)

Table 2. Definition of coordinate planes
2. SHRTEEX
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Figure 1. Designed acetabular prosthesis and guide
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ARATHRIEAR BN, ML B G TR ERAT £ BT BT AR 7€ 3D TEFARAS, REREH
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RN B S B B, R R AOE MR A KT R ARG T B R BT R R, Bh T
YEFE S BRI R, A R AT 2 52 3.0 mm o FCAH [ i S 1) 2 LI AR SRS B S R BT S
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D E F
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Figure 2. Hip arthroplasty procedure in the observation group
2. MBEFRTTERFARLE
2.3.4. RightE

ARG EHEIES — MR RE SRR . A BE ARG B2 P ikt BUR & 1 G167
ERZEIMIES T, BERGE —RIFGEIATIRIZE ) VU SSRGS P R 2 15
B A BRI, RIS RJGTERAT 2R B TP T M AT B SR RE5E1, 2, 3, 6, 12, 184
AilizE#, 3IMAMEMIEaTTE.

2.3.5. EEWEIRIR

TSR FE LU A B RIS (A, Rp & RS E IR RS ShIN A . S EBe A, REEE X
SR 0 F AR A ) S R AT ST B B TR R A . ARl g AT T2 e AR VT, U R E R
RBEVT Harris #OCTVEr, S0P WIS DhRE. 1T IG 30 FE R DA 7 T 25 & PN I DG T D Re, &
53100 73, 1950 B AR MO D R RAS B 4T
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RIS R f L U AT HE B e 22 T AR Bk X+ s B, M tRSe. P<0.05 NZEmf &M L.

25 &R

PR R AR AT — PR A 2 R TR G it 8 (P > 0.05), HA AT ELIE(ILFE 3). W84 (1 F- A 1]
ARepif G5 TR, 2R RA REE G RJEHERT Harris PP LR VEE X (P>0.05); W
AL AT A AN S R A S v E W 22 T, BAT B R (P < 0.05) (ML 4).

Table 3. Comparison of general data between the two groups
< 3. FHBE IR

51 Crowe 433
e FRE) % ! TE:!
ML (n = 15) 50.5+5.6 7 8 9 6
Xt HR4(n = 15) 54.8+7.3 5 10 10 5
Wa -1.81
P 0.081 0.456 0.704
Table 4. Comparison of surgical outcomes between the two groups
F* 4. WEBEF AL
MELEIR MEA pugicelih t P
FAREE H (min) 103.60 + 13.21 112.40 + 11.69 -3.03 0.005
FARH MmE(mML) 290.30 + 78.02 355.10 + 53.28 —2.66 0.013
RIESNEA() 40.30 +2.30 38.40 + 2.50 2.17 0.039
ARJE A () 15.40 + 2.88 12.93+3.35 2.16 0.04
KIKBAEVF Harris ¥4 89.10 + 4.82 86.30 + 5.25 1.52 0.139
26. FREM
FEREVIIN ], PYZEAE N O T RA BN G 30 A R S B RAE (WL A% 5).
Table 5. Postoperative adverse events
#5 RETRRM
REA R R
30 0 0
B Rk AR TR % 0 0
Atz 0 0
fiAk A B & 3 0 0
e Aa Bt Air 0 0
B IR IR 0 0
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3.1. DDH FAREIMERS

RE MR K B A R (DDH) & 52 2 1 081 B IR (THA) 2 — BN BRR AL SR A, HoAfE S
BT R 0T v 2 R G5 R R IR R NN T R AR AR, B TR
AP I AR A7 Z A0 S I R TS

(O DDH B A MAEEA IR B 8. P RUUR S DL 0 18, IR 15 75 B i i
FA IR Ak LSR5 2 0% 1) 1 78 o AR S8 AR [ 2 [7]. % Crowe 11 AT 111 B4 DDH, Rk & il g %
HRO IR AE, DR A RS O A bR A B AR HE AVT D, HOR e Ak 55 H I % [8]

@ i RERE I 2 PR, A HE R v T R B A R BRI A S 3 K DA S BT A 5
W, IR R FRAE R B Gl I B R AR IR SR R A T A AR MR KRN RAR SE 44 (9]

@ DDH B WA FEAGKAMRKHALREYE, XEREFARPAMUBEREEGESER, EHRBHF
AR 235K 3 AR S T5 I AR € It AN T RE[10]

3.2. D TENE REEIERBM X BH ERFARNME

AW R R, N 3D FTEIRCARM BT RIS, HF AR [A](103.60 + 13.21 min) & & 1 T-1%
G FAR4(112.40 + 11.69 min), A A H 11 5(290.30 + 78.02 mL)th & 2 /T %} #8 41(355.10 + 53.28 mL), #
RBE SR EE (P < 0.05). X—45REKEZESE N[ AR, ST 3D FTENH ARER & F
RAETT MR EN . AT, 5 Yan S AN[2]M0BF FUAH LG, A0TSR 4 s i i e o 5L DRI AT
FETH BTN 75> Crowe | BUESE, HARRIMIEARX R, TA ™99 T Crowe HI~111 5
(") DDH 3%, WAHZ G M E RN E, SECTRIBMEMR S22 . REW, AR
EEZH AT 2 AR T XA, KW] 3D 4T BN 1a) el i kv e A, ksl 1 AR o DR s A2 1 R 4 Ty
) R R AR A o7 B 1T 3 B T R E AN A M A, AT A R ) 1 HA L

N 3D FTENFARBEAT ARG R AW ZLLHAE TR 18]« A e Y afin B R B BN A 25 %2 R
b ERER TG TFARA . XKW 3D FTEHARERBIAR R HRI R 28T EAR, Rl tEh
T B fifR T R T B R B B B . AT ROy R BRI R A IR AN 4R R R,
FEMHIG R DDH B iy, A DURS SRR Al B St (e B R =4S, SR RGRAAEA
[11]. T 3D FTEREE AT I B B I MESCTT CT R NSRBI, SRR At 7 B0 Al fid 0 fi
T2, FE AR FTEITFEAR, AT RN AR, S20 7 AT AT AR AR A v AR
[12].

3D T BN IR B S AR R VAL ) TR FARAEAR, TR AR IR T AR 3
RRAREM R T M. TEENSR A, BT DDH BHEHA KB A RAEERE, LIRS R
WASEEE 2R, FEUERAT R EARE L ERELIAM B WEAT A E A, w2 X K[13]. 3D
FIERFEARAEAR TR, Ay DL B A & TR0 5 25 S 1) SR AR s 45 0, IR T LUt & SO AR R A 22 T
C X7 [14] IR UM SRR JE el oA B AR TE ELRK R RS L AMNEA . BTUR S AR TR E
(0 22 350 /N TP A ZE 22 S S 3 I S, X R BN AN 1) 85 1 A B0 A v sk A A 22 T30 A TR R 1
WA BB o AT AR A AR H S a0 T3 R, FEERENE SR8l 7T ARER
i, MAGHEFRAR 2R .

33. BIFERE
(1) GFr: AFFFIELX 8T, HIPWUET 3D TEI R4 7L DDH &35 4 5271 B #oAR B N A
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FH 7 T HE[16]

34. REE

(1) 3D FTENHARA B IEAE A I A AR (P Bl e MR A R R, R s 3D 3T Bl ml Ll
& EAT R R 2 AL DU KRNI A A B A, X% T DDH BE WA AR R A E
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