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[Abstract] Objectives: This study aimed to evaluate the accuracy andlearning curveof pedicle screw place-
ment by using O—arm navigation versus C—arm guidance in thoracic spine. Methods: Retrospective analysis
was performed on 109 cases of thoracic spine surgery performed by Peking University International Hospital
from May 2015 to May 2018, including 49 males and 60 females. The age ranged from 27 to 77 years old,
with an average age of 53.5+£12.3 years. These cases were divided into navigation group(group A, n=66) and

non—navigation group(group B, n=43) according to whether used of O-arm navigation. 35 cases of group A
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were completed by doctor 1 who had 3 years of experience in spinal surgery (group Al); 31 of group A were
completed by doctor 2 who had 20 years of experience (group A2). On the other hand, 18 of group B were
completed by doctor 1 (group B1l) and 25 of group B were completed by doctor 2 (group B2). Postoperative
pedicle screw position was graded according to Neo's method, and satisfactory screw placement (grade 0 +1
screws) and screw penetration into the cortex (non-grade 0 screws) in each group were compared. The cortical
perforation rate at different segment in the same group were compared. The screwsetting time of each group
were recorded. Linear regression analysis was used to investigate the relationship between the screw setting
time and operation numbers, and compare the difference of screw settingtime and cortical perforation rate in
different stages, thus, to analyze the learning curves of O—arm navigation in thoracic spine. Results: A total
of 668 thoracic pedicle screws were inserted in the 4 groups, of which 222 were inserted in group Al, with
a satisfactory rate of 97.3% and a cortical perforation rate of 10.8%. In group A2, 188 screws were inserted,
the satisfactory rate was 97.9%, and the cortical perforation rate was 10.1%. In group B, 120 screws were
inserted, with a satisfactory rate of 91.7%, and cortical perforation rate 20.0%. In group B2, 138 screws were
inserted, with a satisfactory rate of 97.8%, and cortical perforation rate of 9.4%. The satisfactory rate of group
Bl was significantly lower than the other groups, and the cortical perforation rate was also significantly higher
than the other groups. Besides, there is significant difference of cortical perforation rates in different segments

in thoracic pedicle in group B1(37.5%, 28.6%, 13.4%, P=0.02),
er 3 groups(A1/A2/B2). The setting time for each screw of group B1(4.87+0.34min) was significantly higher

and there is no significant difference in oth-

than the other respectively (4.38+0.97min, 4.40+1.00min, 4.18+0.22min). The setting time for each screw in
the navigation group (Al, A2) decreased significantly with the increase of the number of surgical cases. Linear
regression analysis showed that there was a significant negative linear correlation between the setting time and
the number of surgical cases in group A1(F=123.3, P<0.001), the setting time = 5.88-0.084xnumber of cases,
R?=0.79).
cases, R?=0.83). Cortical perforationrates in the first 10, 11-20, and 21-30 cases of Al group were not statis-

There was a same result in group A2 (F=141.6, P<0.001,the setting time = 6.01-0.10xnumber of

tically significant(P=0.97), and the same results were found in the A2 group(P=0.96). Conclusions: The O-arm
navigation assisted thoracicpedicle screw can significantly improve the accuracy of pedicle screw in young
surgeon, which increased the safety of the operation. The screw setting time decreased significantly with the
increase of the number of surgical cases,andearly application of O —arm by surgeonsat different seniority
showed a high accuracy of screw placement.

[Key words] Thoracic spine pedicle screw; O—arm intraoperative navigation; Learning curve
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Table 1 Comparison of patient characteristics and

etiology
A B4 PlE
Group A Group B P value
51 Gender 0.60
% Male 31 18
% Female 35 25
EH Age 53.9+13.0 53.0£11.3 0.72
9% A Etiology 0.39
OLF 40 25
OPLL 16 14
TDH 4 0
T
Fracture 6 4
S REats 0.07
Location of pedicle screw
- B
Upper thoracic 88 63
v Bt
Middle thoracic 80 34
FHRE 242 156

Lower thoracic

T :OLF, 88 1k ; OPLL, J5 S\ ) & L s TDH B #fi (o) £ 5 i)
Note: OLF, ossification of ligamentum flavum; OPLL, ossification

of posterior longitudinal ligament; TDH, thoracic disc herniation



o A A A2 RS 2021 4E4E 31 4855 3 1)

Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.3 233

53 e S 25 AL B 1 T SN I] . DA AR )
B AR AR I R, AL DUE S i S — AR
BT R S5t 8], AR S A 4 DL S8 U 5 — IR C B
X AL A 45 A (] R A R T AT I ) =
BT[] MR ETH , EEE BT ] Bifi T AR 5 R
SR, SR G B 43 A ) 5 AR D B AT
)5 ARG E R AR A A TR B B
BT )RR B2 2 22 5 PR R h i H O Y
BRI RGRAE T 2,
1.5 Hitatr

K H SPSS 19.0(SPSS 24 Al , % ) &8 ik 14
HEATGEIT 22 A0 0 T R OB (AR IS B ET BV R]
FCABET B AT ) LIS B AR fE 22 3878 . PRAL L
LI DO R U S = S E VAL = NI i s
12K H Pearson R 740 #1 . ) et 0104 23 47 4%
HEET I A TR R DG A 5 [6)2H AN [ B B
ETINFA] AR FHTC X AEAS ¢ A6 56

2 H£R
2.1 EEEMR

B A f8 3 B R 58 BT AR IR AR S CT %
B 4 A L B RET 668 A4, I A1 AL E
ABRET 222 ML, TR EET R 97.3%, KIRZER
10.8% ;A2 41 B A MR ET 188 #, W & &4 K
97.9% , F %% % 10.1% ;B1 418 AM24T 120
He, W6 B BT 91.7% 5 B %5 3% % 20.0% ;B2 41
BOAIRET 138 B, W BT R 97.8% , B i 28 i R
94% (K 2), FAAN MFEFREIM(ALAH) S5
AR R R M (A2 41) 0 B ET 5 (P=0.81) Fl iz it
2535 % (P=0.76) Jo B & 22 5 s AE S M4 P o 4
P U T W R e TARAE R R (P=
0.02) , Kz 01 2 375 R A0 B i AR (P=0.02) o BLAb, %
TARAE BT, o S0 AT LA o v 0 AT
F(P=0.02) , FEAK K BT 28 35 %2 (P=0.02) ; 1M BF X4 &
AR BRI, H I JC B 22 5 (P=0.84) ,

TRV B M A [R5 B ) BT o, ARl A 5
HRURET 7 B 53 DK 4 4150k b HAE (T1~T4)
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Table 2 Summary of classification results of each group

ET 8 Neo's 53 2% WEE R
15 Number

Neo's classification (%) W% (%)

Group of Satisfac-  Perfora-

screws 0 1 2 tion rate tion rate
Al 222 198 18 0 97.30 10.80
A2 188 169 15 4 0 97.90 10.10
B1 120 96 14 10 0 91.70 20.00

B2 138 125 10 3 0 97.80 9.40
TE: BT RGOSR AL vs A2 P=0.81,B1 vs B2 P=
0.02,A1 vs Bl P=0.02,A2 vs B2 P=1.00; 1% & 2% % R Ge 114k
AL vs A2 P=0.76,B1 vs B2 P=0.02,A1 vs Bl P=0.02,
A2 vs B2 P=0.84
Note: Statistical results of satisfaction rate, Al vs A2 P=0.81,
Bl vs B2 P=0.02, Al vs Bl P=0.02, A2 vs B2 P=1.00; Sta-
tistical results of perforation rate, Al vs A2 P=0.76, BI vs
B2 P=0.02, Al vs Bl P=0.02, A2 vs B2 P=0.84
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AHIE 5 Al & BRI AE 5% B2 (B 4 ) R A% 52 07
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#*3 AREFREAMETERZSTSRBERL
Table 3 Classification of screws in different thoracic spine segments
y Neo's 774
for 5 R ET %L Neo's classification R R R (%) Pl
B Number of oA
Location Perforation rate P value
SCrews 0 1 2 3
Bt Upper 28 25 2 1 0 10.70
Al g B Middle 48 41 5 2 0 14.60 0.63
T Hi Bt Lower 146 132 11 3 0 9.60
-} Bt Upper 60 54 5 1 0 10.00
A2 g BE Middle 32 29 2 1 0 9.40 0.69
T KBt Lower 96 86 2 0 10.40
-y Bt Upper 24 15 5 4 0 37.50
Bl g B Middle 14 10 2 2 0 28.60 0.02
T 9B Lower 82 71 4 0 13.40
Mg Bt Upper 44 40 3 1 0 9.10
B2 g B Middle 20 18 1 1 0 10.00 0.84
T Ha Bt Lower 74 67 6 1 0 9.50
I HRTTTRROY |
n
i
- L]
LS
q T
I.I.I iw

Bl 1 A1 AT A - TR R A [ R 23 B

Figure 1 The tendency chart and linear-regression analysis betweenscrew setting timeandoperation numbers
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Figure 2 The tendency chart and linear-regression analysis betweenscrew setting timeandoperation numbers

®4 SMARNTE R EKEETE$TH E b2
Table 4 The comparison of each screw setting time at

different stage in navigation group

" 15 6 FAR Ja 15 Bl FAR

The first 15 operations Following 15 operations
Al 5.32+0.65 3.79+0.28%
A2 5.24+0.64% 3.63+0.53"%

Q5015 B F AR P<0.001;@5 Al 414t P>0.05
Note: @Compared with the initial 15 cases, P<0.001; @Compared
with the A1 group respectively, P>0.05
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Figure 3 The comparison of cortical perforation rates at different stages in navigation group
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