PR 5 2022 4F 2 B 3548545 2 81 China J Orthop Trauma, Feb.2022,Vol.35,No.2 <101 -

- s R 5T -

HLE A5 70 4 I 2 e LA P i 2 R 077
IR 455 O % R 5

EAVEINESBARLKES MK EAS LN ERKTFA, w2 R
(1. LR FM B S EREE R, P P 710054205 % 2% Be  Bept P4 710068;3. 7524 i AR [=
Be, Bt P 710082)

[{#ZE)] HB: L E05 P E AL T %A £ 4 H LA K 18 8 4 K (minimal invasive transforaminal lumbar
interbody fusion, MIS-TLIF) & 57 3 A IR A A R hyp a9 G otk b5 BAT £ Mk, Fik: ©BRM®ESAH 2019 F3 A 5
2020 5 2 A kA MIS-TLIF 5 K7 X & 5769 52 ) R i e Me i) R hm W R f 4., H P 246 B FRAHBEIEA
480 MIS-TLIF 74 57 (A 48);28 %) & % Z A& A T 4588 MIS-TLIF 5657 (B 48), e ZHAEER P & L F F Kedh],
KA EA K, F KAT 6 A5 BE DL 5 (visual analogue scale, VAS) F= B K F # & (Japanese Orthopaedic Association,
JOAY#FF 5 VB F KM EFLiE, Rigidit CT 42 % 8 Gertzbein—Robbins 33824745 3 474F 8, P A B Hf B 2%
WA A F EA4T,C.DE BARAE A B ATAEIR, KR Babu 5 iR E AT LAY ReGFLE L, BRAMFR
B RSP AR PFEANKRIKY YT BA(P<0.05), KA A EH VAS & JOA iF 52 KT 9 & & (P<
0.05), 2t 2 F Lt FEL (P>0.05), A BAENZATH A A 96 #A4= 112 4, KRG 3 d 43 Gertzbein—
Robbins o £ & HAFATHAEE AP AR IO, BASK,CA 14, RDEZFE4T;B2Ad AR 84 #% ,BA
16 4 ,C B 8 #% , D B 4 &, L E B B 47, |4 £ F A % it 5 & L (Z=-3.709,P=0.000) ., A 20#% & & 4T % % 98.96%
(95/96) ;B 483% & B 4T % % 89.29% (100/112) , 7 40 £ £ 5 A 463t 5 7 L (’=8.254,P=0.004), K J& 3 d #-3 Babu
EFEIFEMEARBAT LA T RATBIEIL, P A B0 K90 H,1 &4 H,2%24%,3%404%4;B40%
86 K, 1 4 12 #,2 % 10 #,3 & 4 4%, AL £ F A it 5 & L (Z=-3.433,P=0.001)., B &3 R ENE 4%
BERGTTEAM AZREHHG AL T KX I LR, MARBF KA, E 6~12(9.06£1.60) /™ A . R4
ZE R B E BT, M B0 R LR B R BN B A s B e oL, 8518 5 B AL T H 8h MIS-TLIF 48 5k, A A2 4L
BAGB MIS-TLIF R X RALZ A A AL AW mAFTATHEL S, IZL EXY RO LA F R, W # R Ed
SCEAEAE TR T ] BB AE ) AR R e e 6T

[XgA] wBEA; FERER;, HEAEBE; HEAFEHAR

FE 52K S :R68L.S

DOI: 10.12200/j.issn.1003-0034.2022.02.002 TR R (FTEAR S ) ARIRAD (OSID) : fafinidi

A case-control study of minimally invasive transforaminal interbody fusion with the assistance of robot and traditional
fluoroscopy in the treatment of single-space lumbar disc herniation CHEN Hao-jie ,HUANG Xiao-qiang™ ,GAO Lin,
ZHANG Jia-nan ,LIU Shi-chang,CHEN Lin-na,HA O Ding-jun,ZHANG Zi-long,QIAO Rui,and YANG Jia-rui. *Department
of Orthopaedics ,Red Cross Hospital Affiliated to Xi‘an Jiaotong University ,Xi’an 710054, Shaanxt , China

ABSTRACT Objective:To compare the safety and nail placement accuracy of fluoroscopy-assisted and robot-assisted mini-
mally invasive transforaminal lumbar interbody fusion (MIS-TLIF) in the treatment of single-space lumbar disc herniation.
Methods: The clinical data of 52 patients with single-space lumbar disc herniation treated by MIS-TLIF from March 2019 to
February 2020 were retrospectively analyzed. Among them,24 patients were treated by robot-assisted MIS-TLIF (group A) and
28 patients were treated by fluoroscopy-assisted MIS-TLIF (group B). The intraoperative blood loss, operation time , intraoper-
ative fluoroscopy times , preoperative and postoperative visual analogue scale (VAS),Japanese Orthopaedic Association(JOA)
scores and operation-related complications were recorded in two groups. Gertzbein—Robbins grade according to CT scan was
used to evaluate the nail placement after operation. Grade A and B were evaluated as satisfactory nail placement,and grade C,

D,and E were evaluated as error placement. Babu’s method was used to evaluate the screw’s invasion to the superior articular
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process. Results: The operation time, intraoperative blood loss and intraoperative fluoroscopy times in group A were less than
those in group B (P<0.05).VAS and JOA scores of all patients at the final follow-up were significantly improved compared with
those before operation (P<0.05),but there was no statistically significant difference between the groups (P>0.05). There were
96 and 112 screws in group A and group B,respectively. Three days after operation,according to the Gertzbein—Robbins
grade to evaluate the nail placement accuracy,there were 90 screws of grade A5 of grade B, 1 of grade C,no grade D and
E in group A ;there were 84 screws of grade A,16 of grade B,8 of grade C,4 of grade D,no grade E in group B;the differ-
ence between two groups was statistically significant(Z=-3.709,P=0.000). The satisfactory rate of screw placement in group
A was 98.96% (95/96) ,and that of group B was 89.29% (100/112),the difference between two groups was statistically sig-
nificant (y*=8.254,P=0.004). Three days after operation, the invasion of superior facet joints by pedicle screws was evaluated
according to Babu’s method , including 90 screws in grade 0,4 in grade 1,2 in grade 2,and 0 in grade 3 in group A ;86 in grade
0,12 in grade 1,10 in grade 2 and 4 in grade 3 in group B,and the difference was statistically significant (Z=-3.433,P=
0.001). There were no serious spinal cord,nerve and vascular injuries and other operation-related complications caused by
screw implantation failure in both groups. All patients were followed up from 6 to 12 (9.06+1.60) months. The neurological
symptoms improved well after operation. During the follow-up period , there was no recurrence of symptoms, loosening or break-
age of the internal fixation. Conclusion : Compared with the traditional fluoroscopy-assisted MIS-TLIF , the spinal robot-assisted
MIS-TLIF not only has more minimally invasive and safer,but also has higher accuracy in nail placement,lower incidence of
upper articular process invasion,and more accurate decompression targets , which can be used for minimally invasive treatment
of single-space lumbar disc herniation.
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Tab.1 Comparison of general data of patients with lumbar disc herniation between two groups
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Fig.1 A 49-year-old male patient with lumbar intervertebral disc herniation 1a. General schematic diagram of robot operation  1b. The computer
control platform planned the screw position in advance 1e. The manipulator executes the system command to move above the target ,and the operator took
an appropriate incision at the target position 1d. The placement position of the robot-assisted guide needle was good 1e,1f. The anterior and lateral X-
ray films of lumbar vertebrae were taken before operation  1g,1h. CT and MRI of lumbar vertebrae were performed before operation  1i,1j. Three days
after operation, the transverse position of lumbar CT showed that the left screw was suspected of penetrating the cortex,which was evaluated as a grade B
screw ,and the right screw was in good position,and it was evaluated as grade A screw 1k, 1l. Three months after operation, the anterior and lateral X-ray

films of lumbar vertebrae showed that the position of internal fixation was good
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