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Safety of screw placement for severe spinal deformity with the use of O-arm
three-dimensional computer-assisted navigation system

Wang Tao, Wang Hui, Song Yan-li, Yang Da-long, Wei Hai-kun, Liu Feng-yu, Ding Wen-yuan
(Department of Spine Surgery, the Third Hospital of Hebei Medical University, Shijiazhuang 050051, Hebei
Province, China)

Abstract

BACKGROUND: O-arm navigation integrates CT image quality and the flexible mobility of the C-arm.
Surgery for severe spinal deformity is very difficult, with high incidence of nerve injury, soitis a
challenging surgery for spinal surgery. The role of O-arm in the correction of spinal deformity is
particularly important.

OBJECTIVE: To explore the effect and safety of pedicle screw placement in severe spinal deformity under
the guidance of O-arm navigation system.

METHODS: Clinical data of 25 patients with severe spinal deformity with the aid of O-arm navigation were
retrospectively analyzed. We observed pedicle screw insertion, operation time, intraoperative blood loss,
correction of scoliosis and correction of kyphosis, and assessed the safety of screw insertion.

RESULTS AND CONCLUSION: (1) Totally 326 pedicle screws were implanted in 25 patients. According
to NEO classification, 280 pedicle screws (92%) belonged to grade 0 (no perforation of pedicle cortex).
Grade 1: perforation of pedicle cortex, < 2 mm, including 44 screws (8%); grade 2: perforation of pedicle
cortex, > 2 mm, <4 mm, including O screw (0%); grade 3: perforation of pedicle cortex, > 4 mm, including
0 screw (0%). (2) Operation time was (272.3+17.3) minutes. Intraoperative blood loss was (1 710.0£229.1) mL.
(3) Cobb angle of scoliosis was changed from (70.5+6.0)° preoperatively to (22.8+4.8)° postoperatively.
Cobb angle of kyphosis was changed from (72.0+£5.2)° preoperatively to (28.1+5.7)° postoperatively.
Significant differences were detected (P < 0.05). (4) These findings verify that with the guide of the O-arm
navigation system, the accuracy of screw insertion is high. The risk of intraoperative nerve injury was
reduced. The scoliosis and kyphosis deformity were improved effectively.

Subject headings: Scoliosis; Kyphosis; Bone Nails; Tissue Engineering

Funding: the Key Project of Medical Science Research in Hebei Province in 2015, No. 20150279
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Table 1 General data of patients
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'l (28.1£5.7)°(20°-40°), ZE R B E M= (P <
0.05), .2/ E1.
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Table 2 Imaging data and operative information of patients

S5 HfE

JAIT T 1275 Cobb #1(°) 70.56.0(60-82)

JAIT 5 1245 Cobb #1(°) 22.8+4.8(10-29)°
JAIT i )5 1™ Cobb #(°) 72.0£5.2(65-89)

W97 5 5 Cobb #1(°) 28.1£5.7(20-40)°

F A (min) 272.3217.3(240-400)
Al (mL) 1 710.0£229.1(1 200-2 100)

Fik: W7 AN bREEL, *P < 0.05.
2.3 O-arm$AMTF BATH L JLE A326 Mo HE 5 MR IZ
kT, T, 8K, Ty 12M0 Ts 2080, Te 2244, T, 28
Me, Te30M, To 30Kk, Tio32K, Ti130ML, Tip28H,
L1 2080, Lo 2244, L3 2044, Ly 164, Ls 8H4; HRIENEO
SO, O RIEA 7 WME 5 iR i 28040(92%), 12)
RIZE A HE S AR R 5T, 1H< 2 mmAT4440(8%), 24 %
HE S ML 5> 2 mm, 1H< 4 mmA0#5(0%), 3% B[ 2%
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Figure 1 Correction of spinal deformity
under O-arm navigation and images
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#z3 HESRIBITENER [n(%)]
Table 3 Pedicle screw placement
B O M S “HEF” CT S
Jin 2119 149  57(62%) 74(61%)
24 16(17%) 7(6%)
3% 10(11%) 30(25%)
4% 9(10%) 10(8%)
Kotani %% 14,  351(84%) 188(85%)
2% 52(13%) 23(10%)
3% 13(3%) 11(5%)
4% 0(0%) 0(0%)

5 1% 301(92%)°
24 25(8%)
3% 0(0%)
4% 0(0%)

Fvk: 5 Jin" Kotani 2%, °P<0.05.

B2 #WSHRIESTEITBEREGFER

Figure 2 Images of pedicle screw placement

K. B AZR NEO 73 0 4, REFMME S B4 NEO 737 1
%, FHHESHMA<2 mm.
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Mos Lo22 Mo L320 K Le 16 M0 Le 8 M #iddiE NEO
rE, O R BRIHE = ARMRET AT 27 M ME 5 ML A 280 #i
(92%), 1 ZLEIHE S HLIRET ZF HE S AR B i< 2 mm A
44 1(8%), 2 2 RIVHE =5 MR IRET 28 Wi A =5 ARz B> 2 mm,
fH< 4 mm G 0 #(0%), 3 ZENHE = HRIBET 27 B A 5 AR
2> 4 mm(0%). [R5 SCHR, Jin 2% O-arm &
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Ko, NEO 40, 02k 74 Ki(61%), 1200 7 ¥ (6%),
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NHME =5 FR IR AT HERf M 248 T Mengran Jin $iE ) “4E
F7 HET(P < 0.001). Kotani 252%%} O-arm ‘34l 5
AT CT VRS LLZEAT X LT, RHf CT FILEAMES
R 222 M, NEO 4344, O 21 188 #(84.7%), 1 %A1
23 #(10.4%), 2 %A 11 M (5%), 3 %A 0 #4(0%), A
W9t Kotani 45 CT 3t I EATREATXLLBIIT, &I
O-arm MU N B AME S HUSRET VeGP I BAL T AHT CT
BHE(P < 0.001). FHAMFFATEN A O-arm FHiz
T, REEARIELI . AR CT VRS HE = MR (K5 4544,
{5V NG RIPS/SBRAE 2N VAo G S S 0 S FIRS i ]
AR CT AR, W T 2 RHOHE =5 R P4 BE (¥ X
R, JUEMM, MES AR RN, MEMRTER:, i
SRR ), A AR N A PRI, A 4034 XU A
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(70.5+6.0)°(60°-82°), AJ& Ty Cobb ffi4(22.8+
4.8)°(10°-29°); AHijJ 1" Cobb £1(72.0£5.2)° (65°-89°),
AJ5 51 Cobb #(28.145.7)°(20°-40°). FF KRR 5 LA
SCHRAHLE, 2250 e 920, RNy 272.3+
17.3(240-400) min, AHHiifi %y 1 710.0+ 229.1(1 200~
2 100) mL, SUAFESCERAIEL, 22500 ik o2,
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