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Preliminary observation on the clinical application of rehabilitation support for lumbar disc herniation based on 3D
printing technology

CHEN Ping',WANG Hai-dong' ,SU Jun-jie’,PAN Ying’,LI Wei-qing',TIAN Xue -mei' ,LAI Gui-lin’, WANG Jia-ning
(1.Rheumatic Bone Disease Center,Gansu Hospital of Traditional Chinese Medicine ,Lanzhou 730050, Gansu ,China;2. De-
partment of Orthopedics , Zhengning County People s Hospital ,Medical Alliance of Gansu Traditional Chinese Medicine Hospi-
tal , Qingyang 745399 , Gansu , China; 3. Medical Department ,Gansu Prius Technology Co.LTD. , Lanzhou 730030, Gansu , China
ABSTRACT Objective To analyze the important effect of 3D printing personalized lumbar support on lumbar pain and lum-
bar function in patients with lumbar disc herniation. Methods From October 2018 to May 2021,60 patients initially diagnosed
with lumbar disc herniation were selected and divided into an observation group and a control group,with 30 patients in each
group. Among them, there were 18 males and 12 females in the observation group ;the age ranged from 24 to 56 years old , with
an average of (45.23+6.07 ) years old. The course of disease ranged from 1 to 24 months, with an average of (6.25+0.82) months,
and rehabilitation treatment was carried out by wearing 3D printed personalized lumbar support. There were 19 males and 11
females in the control group ;the age ranged from 25 to 57 years old, with an average of (42.78+7.58) years old. The course of
disease ranged from 1 to 24 months,with an average of (6.72+1.36) months,and rehabilitation treatment is carried out by
wearing traditional lumbar protective equipment. The Japanese Orthopaedic Association (JOA) scores,lumbar Oswestry dys-
function index (ODI) and visual analogue scale (VAS) were evaluated and compared between the two groups before and 1
course after treatment (3 weeks). Results There was no statistically significant difference in JOA,0DI,and VAS between two
groups before treatment (P>0.05). After one course of treatment (3 weeks),JOA scores of both groups was increased compared
to before treatment (P<0.05) ,while ODI and VAS decreased compared to before treatment (P<0.05). After treatment,JOA
score of observation group was higher than that of control group (P<0.05),while ODI and VAS scores were lower than those of

control group. No adverse events occurred in both groups. Conclusion The application of 3D printing personalized lumbar sup-
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port can effectively alleviate the pain of patients with lumbar disc herniation and improve their lumbar function of patients.
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Tab.1 Comparison of general data of patients with lumbar disc herniation between two groups
P51/ 1 I A i) 25 5% £ 43 5L/ 441

2H 51 1% 5 W (xxs)/% T (axs)/H e — cm - o
W 5% 2 30 18 12 45.23+6.07 6.25+0.82 13 11 5 1 0
X HE 20 30 19 11 42.78+7.58 6.72+1.36 14 12 4 0 0
VoL R (=N x’=0.07 t=—0.184 t=0.339 7=0.497

Py 0.791 0.064 0.239 0.619




FEE A 2023 459 HEE 36 555 93] China J Orthop Traumatol ,Sep.2023,Vo0l.36,No.9 + 851 -

OF JE) L Bz R FH 6 vl 38 55 BRI AT o K 95% £ T 34 5 T
TENR B F G AU 7, 8 5 IR Bk R i 5 2K, i
Jiti 7 Ak TR IR IR T, Ak 2 T A Ak, BRI HE Sk 20~
30 min H & JC W AN G O . HIR,7dH1
ANITRE  RREIRYT T~14 d,
1.3.2 W TRdEniigyy oy [E mf, il s 3D $TE)
AP e M A S LS it 5 DR R B2 06T o WLEE T A 3D
FTEIA P A A S EL 33 ol H o 5 50 e B A BR A )
) = AE R RO PRI B A s, AR AR A T
SR RS R D BE R SR B AR S ALY
) FH 32 B PR O B 25 R 58 B S B — R AR .
i BT b2 B ES 10 BB K T S5 e Oy
1 em, LGRS, FEA 50 4 B WA 15 2 o

3D AT B A P Ak B HE S 2L AR AR R
(1)3D FHG OB, Bl A, PR A BUIR - B AT A
SLAEJEA . AU E A AR P AP R 90° bR i 2 44 , R
FFHE 08485 0 ot =4 6 H AL (Thunk3D-
hscans, WEIRBHE, PE), #5204 (Ipad,pro,
2019.3 [7] ) % HoJEEEF &R M 2 58 70 BBl i A7 9 4, o 2
YRS FHE 1 S AL T R ERT T R IR R
B, FTJF iPad I Structure Sensor 3 i { # ) APP
Scanner, J94 3 W T-F2 7 £ iPad , K B i 48 T 45 4
T AY 5 B I 8 M Scanner B IE B 491 10 Bl &K
I A ER T S, R S s %k 5L BLAE Scanner A 4
I, Bl Sl a F AT 360° 85 4% 3y , {3 #5 i oh
HIEBACR o, WK 1, BARFE R )G, N
MR . 2RRRLE I 5~8 min, T
rh, IR JE] R B RO, JF ok e Ml T AR IR R
(2)3D FTENTAE o 45 EEAE S H = 4ERE AL 5 A 3D $TED
Wi, VLMot bess (selective laser sintering,
SLS) J5 AT BB S SC BRI S84 o AT BB BL g 44
9Pk R A R PP R A I (thermoplastic polyure

thanes, TPU ) , i &+ J5 199 56 4% 40 34, ] /F B¢ LDH A~k
RS S I, DL IE 2.
1.3.3 XA e L alya 7 Ao [a] B, il 30 5 I A
L (M 7K A BR ) S it 5 DR B B2 0607, 35 3 A 4
B 5 3D T ER AP Al B AE S HAH ]
1.4 WEWH S5k
L4.1 IGRERME REWRIT 3 MG, RAIAA
BRI 2: (Japanese Orthopaedic Association,JOA )
G DIVl D) RE ST AL, EHE Oswestry Ty 8 [ 5 45 %X
(Oswestry disability index,ODI) "}z 0 3 #% 181 3F 73
(visual analogue scale , VAS) "X} Il ARE AR HEATVEE -
(DJOA PF43 . FZNEE EMAER - H % 15 3
RET I RARAE 55 BE T 6E 4 J5PPAL i 25 IEHE 2 fg
FGERE O o W40 Bl 0~29 43, 0 e Ui B FR
i B S . (2)EAE ODIL: R J1] ODI 2 3, MUK I 5
BE L AENG HELAE 9 7 VR B R R T RE
PWAEAEDL, B REA 6 SRk A %R, R H EIKIK
H0~5 53, P4 0~45 53, ODI=[ (1% 73 8/
45) Ix100, PFF7 8 2 e W £ 3 TEEAHE ) g e i ™
(3)VAS: R R AL s B0l 1 3%, 7E 48 B 1 5%
K H 10 em B9 RE 2, A2 i oy “07 AR 2R TR, AT i
“107 QR BRI R P, B8 A AR B 20 i 5 TR
AR AR A A TR YT R (RIRI2 ) BT R
BB PRI T VR4
1.4.2 ARFM FHIC RS2 W50 A B
A B FA B HE R AR I RS A A R
AR, A H R A i e R A S A TR O
HETXHIEALFE . N R TR, %4 IR97
AR TCANIE 5 [T 9, X2 4, TeA AL B, T 4k 22 fifl
H 3D FTEAS PR A R S B 4%, A5 % 4 Pk ],
B B SRR S AN RSN Gk e R A U A A
b B JE AT Ak SR AT 3D AT ERAS PR AR IR S 2 V2R,

B2 3D fTERREAME S BN R - 2a0 IETDUW 2b. AW 2¢. J5 W

B 1 TR R

Fig.1 Low back scan image terior view

Fig.2 3D printing of wearing pictures of lumbar brace ~2a. Front view 2b. Side view = 2¢. Pos-
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Tab.4 Comparison of VAS JOA and ODI in patients with lumbar disc herniation between two groups before and after

treatment (x+s )
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