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HE. [B#] TR BRI NG IS B S HEAREE AR (posterior vertebral column resection, PVCR) HMES £T—HE R 557 I &
FHAAERR R B HAM (adolescent idiopathic scoliosis, AIS) MIEIARBCR . [Fik] BIEM:MT 2018 4 9 H—2022 4F 6 HUUAR
26 BT RE AIS BFIMIRGORE . IRIEARFTE BVAEAR, 11 GER VLA N BIHES FTE A (BDLas A4 5 15 BERARETHES £T
BA (BEF4). WEMAIGKSHG%RR . [ER] Ira BREIRERTFA, PALYIRR 28 MEA; Pl A4LE A 242 4
WRET, FETFALEA 311 M. R AL E YRR AEBREIG . SCT- 5 E I LA, RARPLEE AT AR R B K T F40
[(760.3+43.8) min vs (637.3+37.9) min, P<0.001], 1ML ALLA B E I 80 FHETF41 [(10£1.7) K vs (18.8+1.5) 1K, P<0.001],
PR Il 25 R RG0F R L (P>0.05). PIALBHEBEVIZED 12 4 H, RJG BT P 8 0EE, B AAk & w g s,
A SE SR NGE . BV, WARESR RIS IEHE ELR, WIRTFARBME. G0, Pl A BEEfR &R
FHETAL[(95.1+2.1)% vs (85.6%3.3)%, P<0.001], SARFGHEL, ARJGPHLAITERE ED Cobb /. JRMIF1™ Cobb ffi. C,PL-CSVL,
SVA BBl (P<0.05). AHRIAFE] AL, WZEE] EaRabnm2s Rl g it 3 (P>0.05), [4518] PVCR XFE A AIS HAE
HHIFIERCR , R HLEs AR BIE AR T A SR R IRAT ARG MERE , (E R Top ) A Tl B, TR E] AT RE 238
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Robot-assisted surgical correction of severe idiopathic scoliosis in adolescents // LI Ya—nan’, LI Dian—guo‘, WU Dong=jin’, CAO
Guang—qing’, SUN Xiao—gang’, XU Jia—long’, ZHANG Zhen—hua", LIU Shuai’. a. Department of Pediatric Surgery, b. Department of Spinal
Surgery, The Second Hospital, Shandong University, Jinan 250033, China

Abstract: [Objective| To evaluate the clinical value of robot—assisted posterior vertebral column resection (PVCR) and pedicle screw—
rod system for correction of severe idiopathic scoliosis (AIS) in adolescent. [Methods] A retrospective study was performed on 26 patients
who received PVCR with pedicle screw—rod correction of severe AIS from September 2018 to June 2022. According to preoperative doctor—
patient communication, 11 patients underwent robot—assisted pedicle screw placement (the robot group), while other 15 patients had the
screws placed by conventional free—hand technique (the free—hand group). Clinical and imaging data were compared between the two groups.
[Results] All the patients had operation performed successfully with a total of 28 segments of PVCR conducted in the two groups, with a total
of 242 screws placed in the robot group, whereas 311 screws inserted in the free—hand group. No serious complications such as spinal cord in-
jury and death occurred in anyone of both groups during the operation. Although the robot group consumed significantly longer operation
time than the free—hand group [(760£43.8) min vs (637.3+37.9) min, P<0.001], the former had significantly less intraoperative fluoroscopy
times than the latter [(10+1.7) times vs (18.8+1.5) times, P<0.001], and there was no significant difference in intraoperative blood loss be-
tween the two groups (P>0.05). All patients in both groups were followed up for more than 12 months, and got considerable improvement in
terms of trunk balance, height and sitting height, as well as life and exercise ability postoperatively, with no significant loss of deformity cor-
rection, and no surgical revision in both groups. Radiographically, the robot group proved significantly superior to the free—hand group re-
garding the accuracy of screw placement [(95.1+2.1)% vs (85.6£3.3)%, P<0.001]. Compared with those preoperatively, the Cobb angle of cor-
onal main curvature, Cobb angle of sagittal kyphosis, C;PL-CSVL and SVA were significantly decreased in both groups after operation (P<
0.05), while which were not statistically significant between the two groups at any corresponding time points (P>0.05). [Conclusion| The
PVCR considerably facilitates correction of severe AIS. The intraoperative robot—assisted pedicle screw placement does effectively improve

the accuracy, despite learning curve and time consuming in the initial stage.
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RO RFMF . RJG1T =48 CT 5, HKHE Gertz-
bein—Robbin 7SR UEMES £TV B S % ™, 0 %%
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AR R [0 FHEH+1 FHH) / HN B EFTEH Ix
100%. PIA B F TR ML X LR WEs, B
FH Surgimap FE PR E AR, AJF RIZI A5
1 AFBif 15 e 568 IR T £ 25 Cobb . RIS 1™ Cobb
. G, 2R -k 2L W F% [C; vertebra plumb line
(C,PL) - central sacral vertical line (CSVL), C,PL-CS-
VL] . Zfkm 3 26 1 7% (sagittal vertical axis, SVA) .
HHREMERIER, HHEAX . [ORETES Cobb -
ARJFFE Cobb ff1) / AR Cobb ffi ] x100%
15 GeiteEgik

K H SPSS 22.0 FpF Xt Bt b AT git o it
FERMT G IESS R, DL x+s £on, WHWEZESR
KPS REAS ¢ Ky, 20 AN TR] A i) i ) R SRR 3R
5 2AHT, I HLECR A LSD 355 BEREARRF A IES
SyATEE, SRJUBRFNR S o TR RER AT ¢ K 3 Bl
Fisher Kk 50 . P<0.05 HZEFA G242 L,

E1. BELM, 143, la, 1b: REGEMA X 2k 5 B/ 5 EE M S LY, R 3225 Cobb Ml 129.2°, CPL-CSVL A
32.0 mm, ZRARTE S M Cobb 2l 75.1°, SVA 4 103 mm; le: i 58 H4RIT; 1d: Hlgs ARG TAEZSHM A SHICHE; le:
FERLER A TAES R TRLRI BT s 16 RAPRIE =4E S5 15 FEET; 1g, The RIFIEMN X 2R SR w25 Cobb % IE
% 55.9°, GPL-CSVLBFIEZE 5.1 mm, ZRTAJG N Cobb MM IEZ 29.0°, SVA FFIER 3.8 mm,

Figurel. A 14—year—old female. 1a, 1b: Preoperative anteroposterior (AP) and lateral radiographs showed severe kyphosis, with coronal
main curvature Cobb angle of 129.2°, C;PL-CSVL of 32.0 mm, sagittal kyphosis Cobb Angle of 75.1° and SVA of 10.3 mm; lc: Position
and incision marked; 1d: Automatic registration of robot system workspace; le: Planning of screw placement in the robot workstation; 1f:

Intraoperative real—time 3D navigation guided screw placement; 1g, 1h: Postoperative AP and lateral X-rays showed that coronal main
curvature Cobb angle was corrected to 55.9°, C;PL-CSVL to 5.1 mm, sagittal kyphotic Cobb angle to 29.0° and SVA to 3.8 mm.

598



5324 5 7 W T EFIE SN ek Vol.32,No.7
202444 H Orthopedic Journal of China Apr.2024
I =25 Cobb 1. JARTIJE M Cobb ffi. C,PL-CSVL,
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Table 1. Comparison of clinical data between the two groups
4] % 4]
ey sy 1
AL (8, & +9) 145209  0.780
PRI (B, Brx) 5/10 3/8 ns
FARME (min, 7 +5)
A H IR (ml, % +5)
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PLES N5 56 F AR 1 25 Cobb A F-¥%5 IE
R EF LG22 L [(68.0£4.6)% vs (69.0+4.7)%,
P=0.593]., Plas N 55 FA %R 5N Cobb 18
IERMEFLFRIT2=E X [(38.6£6.3)% vs (38.4+
7.6)%, P=0.944].,

14.6+0.9
760.3+43.8 637.3+37.9  <0.001
1170.9+138.8 1 088+156.8 0.175

10.2+£1.7 18.8£1.5  <0.001

R 2. MARBREXBGFIEIRILER

Table 2. Comparison of imaging documents between the two groups

iz R ] £ HIAAA (n=11) HETFAH (n=15) PAE
HETEFR (%) 95.112.1 85.623.3 <0.001
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PAA <0.001 <0.001
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