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thoracolumbar fractures in ankylosing spondylitis*

Chen Hua-jin', Yu Yang', Lin Shu’, Tang Liu-yi’

[1. Department of Orthopedics, The Affiliated Hospital of Southwest Medical University, Luzhou, Sichuan
646000, China; 2. Department of Orthopedics, Sichuan Academy of Medical Sciences & Sichuan
Provincial People's Hospital (Affiliated Hospital of University of Electronic Science and
Technology of China), Chengdu, Sichuan 610072, China]

Abstract: Objective To evaluate the effectiveness of personalized 3D-printed pedicle screw guides in the
treatment of thoracolumbar fractures in patients with ankylosing spondylitis. Methods The clinical data of 104
patients with ankylosing spondylitis complicated by thoracolumbar fractures treated at the Affiliated Hospital of
Southwest Medical University from January 2019 to October 2022 were retrospectively collected. Based on different
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pedicle screw placement methods, the patients were divided into an observation group and a control group, with 53
and 51 cases in each group, respectively. The observation group received pedicle screw placement assisted by
personalized 3D-printed guides, while the control group underwent conventional pedicle screw placement guided by
X-ray imaging. Perioperative indicators and stress indicators 1 day postoperatively [serum adrenocorticotropic
hormone (ACTH), cortisol (Cor) ], along with pain scores, Japanese Orthopaedic Association (JOA) lumbar function
scores, bone metabolism markers [osteocalcin, bone-specific alkaline phosphatase (BALP) ], spinal three-
dimensional range of motion, Cobb angle of the injured vertebra, and anterior and posterior heights of the injured
vertebra before and 12 months after surgery, were compared between the two groups. Results Compared with the
control group, the observation group had shorter operative duration, screw placement time, and incision length (P <
0.05), lower intraoperative blood loss (P < 0.05), and fewer screw adjustments (P < 0.05). On postoperative day 1,
ACTH and Cor levels were lower in the observation group than in the control group (P < 0.05), and the pre- to post-
operative changes in ACTH and Cor were smaller in the observation group (P < 0.05). At 12 months postoperatively,
the observation group exhibited lower VAS scores and higher JOA scores as well as osteocalcin and BALP levels
compared with the control group (P < 0.05). The pre- to post-operative changes in VAS and JOA scores and
osteocalcin and BALP levels were greater in the observation group than in the control group (P < 0.05). The spinal
range of motion, including flexion, extension, lateral bending, and rotation at 12 months postoperatively, was greater
in the observation group than in the control group (P < 0.05), and the corresponding pre- to post-operative changes
were also larger in the observation group (P < 0.05). At 12 months postoperatively, the injured vertebra’ s anterior
and posterior heights were higher and the Cobb angle was lower in the observation group compared with the control
group (P < 0.05). Similarly, the pre- to post-operative changes in Cobb angle, anterior height, and posterior height of
the injured vertebra were greater in the observation group than in the control group (P < 0.05). Conclusion The use
of personalized 3D-printed guides for pedicle screw placement facilitates the recovery of patients with ankylosing
spondylitis after thoracolumbar fractures.

Keywords: ankylosing spondylitis; personalized 3D printing; thoracolumbar fractures; pedicle screw internal
fixation; Cobb angle of injured vertebra
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X HRZH 51 29/22 52.49 +6.26 23.66 +3.24 531+1.22 41.26 +5.08 25 26
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*®2 WABEBEFAYPERLE (zs)

papiise| 51 160.97 £21.35 328.15 +42.06 28.27+3.13 8.89+1.12 4.28 +0.69
pUE i 53 118.26 £ 10.41 210.45 £33.94 23.71 £2.96 3.35+0.78 1.76 £ 0.23
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B E . BALP ILAL, &K, ZRIHLSIE

*4 FABEFRINGHER.EMRNE BRIEFERLER (x5
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t{H 0.537 3.491 15.462 0.210 8.195 9.764
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- . AL i AL G
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pUEZS1E | 18.39 +2.26 32.19 +3.34 15.11 +2.49 31.51+3.30 50.03 + 5.01 20.14 £ 3.01
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t{H 0.112 13.434 12.183 0.496 22914 23.969 0.174 14.849 17.087
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A B: FAAT; C.D: FARSF.
1 BEMEHXMEESITEEFARAECT

3 itig BT THSEHL ST C YR S S A A5 R A B

o AR 3D AR AT E S R AR 46 F A
MEERIER S PSR MBLAIET AWy i gt o A o e A 5

il 4 fie SE AT AR AR i B R s ko, BB R B AT,
RAETNL 22 (A HEASAIHESS . B0 TR MMM posm s b A R 4 2 U0 ARG 4
TR, h TR C AR TR R wlgee i % R 3D T EVRE S RS
AUECAs , DT FR ) T A A S BOR B, e, TR L CEATHEE] . B0 T
B TIRITHERE S JTAER, 3D MARALATEREOR  BRAL, R R T AL, MR AT I v b
ERRETARPNHH ) 2. HIESEETE  TXA. KA AR 3D FT B B AL RE A i

+ 03



FpIE AR ek

4135 %

VT e £ 3 1 ff R 25 0, 30 R T R SR AL T B )
s XIEESE TR AERE R P, TR R
fiff 50 485 B ) R R T RE A R S AROE AR SRR S
5 7 SRR B2 B, W TR TR g bR R Y
A, TR T 2 iR 2E . seah, SR b
(14 308 0 B 45 5 IRET (0 IE B E SR ) T, AR
TIREEEmMN S, BT % ETF R,
SANTOS SR 5¢ th R B, T S 0 o 1) IR AT K B
ARV T AR NI 2, ke TR S T vk
SIS IR T N AT o T K Sek A SR =R
TG/ 7 1 U A e s i . PR AR
X 4 2L A 1 2 ik e B 08 b i s, R B
T M- TR -5 R R R ACTH,  JE T
Ji Kz 5543 W Cort™ 2, ACTH il Cor 19 I FF 7T LAAE 3
AE B ARG . 9RO N8 RGN KEE T, EAR 4
JIANG S GR a5 L, aok i 9 1 J8CFs st 7T fiE 5 30
o ERIH L HE 2% A 0 A A T 3G N R S I & E B X
o FEARMFIRAE R, WA EHE RIS ACTH, Cor
Kt B AL AR, X FEEIH T 3D 4T ERH R Y
kG BE AR g, TR T F- AR A1 43
RA4E DOU S WE5E , AR5 R VEA T B2
R B 2 AR, P EORE R A =4 . T 3D
FTEIME = AR S0 2 B B 6T, A X T B AR
T4 Tl 2D T AR ) JE BB e L 2 B s, DT B
IR T WS B E ARSI . ok, M ERfE S
R A FR s/ T R v X R AT (7 B AR, o — R
X T AR 5| A AL B A4 RE PR, A BT
R AR R R, LIANG Z5248F 5% b R ) 3D 4T ER
Bl LR ) AR B R TR A IR R oM S AR MR ET
R KGR, 450 BORIRET B AL F R LT BHET
22245, BRETE A SRR EET EE 19 3.60 1%,
TR ET AN G 1) B R B AR T 23% . ILAh, W81
BUAR M 450 105 A R T R 5 B 28U & &2 R B B
B, fRHET BOR A R AR ST AR O
TR, R T R AR A B S R R
BERR 2235 . B85 2 F BALP ¥ 02 B8 i Fe b i
K, HUE PR R W T R E 40 Y Th IR S .
P, 3 8 A ) b ik ) K 7 1 1 T s e T R A
FE3DFTEN AR H B F AL BB L. FAN
GOSN R, 3DATER Sl il B F AR A B T
YR B A S O S AR, T A

IR LN = D =R SO N1 1 B8 Nl < o <O 9 i
DIREMKSE o TR, oA o E o 92D T R i 4
A A S5 IR, A B TR B 2 i
FERSE MR RGP, M 7E A 5 52 05 4 1Y 4 A
B FE P R, AT LSS B 9 JOA
PO BB HE = HEE S EF R TR A . ZHU 25
WA R R on, TR 98 A B T 4 R
JEVR S E], (A5 R RS R T AR B I 4%,
M Rt S LA DI RE LT R KU AT [ A
24% . MLk, WLE AL E R UK I i HE Cobb £
SN, ME R 2% RIS S B B T IR AL, X
B W 1 5 R LAY X6 57 A i3 5 e B2 P01 AFE A 235 4y 1
SR A 3D AT EREOAR B A (A Al 5 i 45 2 T A8
R I ik ) 45 FRS B MR T AR MR,
DT E T E A R R BN, R T AR Y
SERG 5SRO DA 3D 3T BME 5 AR R 1) 4% 094
AL BT W T T B AR R, > A AU
I A B A, DT e 2 A A AR A A X e
W=

Li BPTIR, AL 3D AT ED S 25 A7 B T 4R T
FHEFARSE, SRR FESMIKE, &
56 LA AR S I i REAE 5 I S P A B
LA AE o AR 3 ™ E B AL B S
P RT RE S R S ARG 5 RS B2, UK AT & E & CT
VAL B N S A IR IE S R o [R] AS B S
A8 D [ml B4 A9F 5 AT BE A7 A6 K o2 BEvE AN AL L BE DS
PP 1) 50 A 42 1 T8 % DR 3 55 O Ay XU o v
BT K AT BR A REAS B 0T RE 52 0 45 98 A HE T 1 .
R T 22 L i RS PR BE AL BRI 5T, A K B
VimFa],  PAgE— 20 B R B AR B 1l PR H (6 00 1k
FARITE

S

4

% X B

[1] T3, B0 €, MROCE, 5. 5 B2 B AN A R 26
TR AN AR AL 9 T e B R R S R U], P E AR R 2
i, 2023, 33(24): 74-79.

g, 15, PMASHE, 25 . I OUNGAY o8 S AR S B R/
BUS BYB R E 5 OCTT RV [D]. PR 2 TLAE S, 2023,
29(24): 3642-3644.

Wipt 4, J5 7, Mka . s E A FE R R EPT B2 W]
EHH MR, 2022, 30(4): 309-313.

BN, WaRAe, VEBHEA, 45 . 5 B A S0 MM - A ] 28 A
PR OTASE Y 32 57 ] F7 43 W (3], T B 1 40 TR ST, 2024, 28(6):

(2]

(3]

(4]

- 04 -



4204 WRAEHE, 45 3D/MARALAT B 1) R 7R3 B AT S M 1 4 T Y )
840-846. pituitary-adrenal axis targets for the treatment of epilepsy[J].
[5] ISHII M, OHNISHI A, YAMAGISHI A, et al. Freehand screw Neurosci Lett, 2021, 746: 135618.

[6]

[7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

insertion technique without image guidance for the cortical bone
trajectory screw in posterior lumbar interbody fusion: what affects
screw misplacement?[J]. J Neurosurg Spine, 2022, 36(1): 1-7.
THE, 258, A4 FEHE, 45 AL 3D FTEN T AR AR i Bh 3
FE S SFUEAE = AR E TS AR SLIR PR 0], SEH B2 2438, 2020,
36(8): 1072-1076.
LANDSMAN V, FILLERY M, VERNON H, et al. Sample size
calculations for blinding assessment[J]. J Biopharm Stat, 2018,
28(5): 857-869.
ZHAN Z H, LI R, FU D M, et al. Clinical efficacy and influencing
factors of percutaneous kyphoplasty for osteoporotic vertebral
compression fractures: a 10-year follow-up study[J]. BMC Surg,
2024, 24(1): 29.
ZHANG F, YE D D, ZHANG W, et al. Efficacy of lumbar
decompression under large-channel spinal endoscope in elderly
patients with segmental lumbar spinal stenosis[J]. J Orthop Surg
Res, 2024, 19(1): 16.
PRI, BT, T, 45 . 0 BRI TR AR T LA 1)
FER R 2R L TR K ) S W5 (D). AR R A,
2022, 42(3): 188-194.
FARE, KR, R, S SR AR SRR Yt
JEe[I]. HRBEAE, 2023, 52(10): 1565-1569.
Titt, AR, S, 45 SEXROCTY R G I BTRAA R &
FEHLHIFNAYT SERELT]. rp E AR BE 224k, 2020, 30(24): 51-56.
BOREKCI A, KURU BEKTASOGLU P, RAMAZANOGLU A
F, et al. Surgical management thoracolumbar fractures in patients
with ankylosing spondylitis: technical note with case series[J].
World Neurosurg, 2023, 176: 3-9.
JEMRGE, JUE R, IRV, 4 3D ATENSRBhHE S AT B A 5%
G5 F ARG T AW B 1) Meta 4387 [J]. b B 4L T AR DFSR,
2020, 24(30): 4898-4904.
HABIB A, JOVANOVICH N, MUTHIAH N, et al. 3D printing
applications in spine surgery: an evidence-based assessment
toward personalized patient care[J]. Eur Spine J, 2022, 31(7):
1682-1690.
JEI R, BokcH: . 3D AT E- (o] gk 5 AR BT [ E TEARAME H-47
JBALLT]. P RIS MR, 2021, 29(12): 1087-1090.
XVIESE, FRERE, W, 45 . HT 3D 9T B A HE 5 AR T B 4T+,
ARIT HNEBERAEF I E[I]. S5 B 28A8, 2019, 3509):
1453-1457.
SANTOS R B, RIBEIRO C M, GRADE D, et al. Accuracy and
safety of 3D printed surgical guides combined with monitored
guidewires for placement of cervicothoracic pedicle screws:
technical note[J]. Neurochirurgie, 2023, 69(2): 101418.
CHEN Z B, ZHANG Y T, ZENG W ], et al. Myocardial injury
before noncardiac surgery[J]. Front Cardiovasc Med, 2023, 10:
1207124.
BASU T, MAGUIRE J, SALPEKAR J A. Hypothalamic-

95

[21]

[22]

[23]

[24]

[25]

(26]

[27]

[28]

(29]

(30]

[31]

JIANG Y, GAO S J, SUN H, et al. Targeting NEDDS8 suppresses
surgical stress-facilitated metastasis of colon cancer via
restraining regulatory T cells[J]. Cell Death Dis, 2024, 15(1): 8.
DOU B M, LI Y N, MA J, et al. Role of neuroimmune crosstalk
in mediating the anti-inflammatory and analgesic effects of
acupuncture on inflammatory pain[J]. Front Neurosci, 2021, 15:
695670.
CHEN X, LI X, YU Z X, et al. Accuracy and digital screw path
design of TiRobot-assisted pedicle screw placement for lumbar
spondylolisthesis[J]. Int Orthop, 2023, 47(2): 309-317.
LIANG W S, HAN B, HAI J J, et al. 3D-printed drill guide
template, a promising tool to improve pedicle screw placement
accuracy in spinal deformity surgery: a systematic review and
meta-analysis[J]. Eur Spine J, 2021, 30(5): 1173-1183.
VANTUCCI C E, GUYER T, LEGUINECHE K, et al. Systemic
immune modulation alters local bone regeneration in a delayed
treatment composite model of non-union extremity traumalJ].
Front Surg, 2022, 9: 934773.
FAN M J, QIANG L, WANG Y W, et al. 3D bioprinted hydrogel/
polymer scaffold with factor delivery and mechanical support for
growth plate injury repair[J]. Front Bioeng Biotechnol, 2023, 11:
1210786.
HESAWE, B LLR], T, 45 3D AT EMAR SN AR il B 28 e M 5 AR
BT [ 5 AR T M MM BT 4 I RS T RO B (0], A
#2022, 32(8): 704-712.
RONCA A, ABBATE V, REDAELLI D F, et al. A comparative
study for material selection in 3D printing of scoliosis back
brace[J]. Materials (Basel), 2022, 15(16): 5724.
ZHU R Q, YANG F Q, LI CY, et al. Effect of enhanced recovery
after surgery on the prognosis of patients with hip fractures: a
systematic review and Meta-analysis[J]. J Trauma Nurs, 2023,
30(5): 271-281.
KASHYAP A, KARIM A, ARORA S, et al. Accuracy of patient-
specific, 3D-printed laminofacetal based trajectory-guide for
pedicle screw placement in subaxial cervical and thoracic
spine[J]. Neurol India, 2023, 71(2): 260-266.
FA AR, S, PVET, 55 . 3D FT BN AR (A 1) SR AR TR
A0 AR5 B UM R TR T R 3 B NS N FY 5
MR[T]. P E AR 2R, 2021, 41(24): 5561-5564.

(4R 4ilH)

AR5 g BRAEEE, GFH, kP, 45 3D MM BN G m AR 1E

SR LR AR AR M A B TR B ], T E B A2,

2025,

35(20): 89-95.
Cite this article as: CHEN H J, YU Y, LIN S, et al. Personalized

3D-printed guides for the management of thoracolumbar fractures in
ankylosing spondylitis[J]. China Journal of Modern Medicine, 2025,
35(20): 89-95.



