BRI, 20204E 6 F, 55 18 45 3 1Y J Spinal Surg, June 2020, Vol. 18, No. 3 + 145 -

»
a3

Ju °

|

A = 4 S U B el B 2 A [ LA i R AT TR] i 75 A
BET D th 7 1) B R JEE 43 #

=3

3

B

et T T, &, BARE, RER
e PR B — MR R BE B AE SR, HE T 570102

(BE] B = 4E 0% B Quadrant 338 T S B2 ] FLA HEREAMEAE ] &R ( MIS-TLIF ) 5 CIE R X ZibliB
PR MIS-TLIF 657 AR A T 9 A BT et o 1) S AR BE , SRR ) = 4 SHI7E MIS-TLIF R M E.  Fis [l
JEPE 537 2017 4F 12 A —2018 4F 12 A $232 MIS-TLIF 357 119 108 il EMEIRF 450 & IR IR BERE, AR R =4 S0
H B 58 491 (A ), SR CIERE X LALBE A B 501 B ). WSCAR 2 240 F8 8 AU HEARAR L L TFoRBa] | AR i ifi 35k,
WA CTHES =4 E 3O IR i i B o B e B e il s, &R 24UBHFR . HH | Rty
B RETIS I BT AR B 25 R TS24 L (P> 0.05 ), PAfidH e B el TR . AR i, 2254553
R SL(P<0.05), SHAILEE 2728, J R FEMAH 9.9%; BIAILEET 236 B, MR 22.5%, )% 5
AEIHEE L (P<0.05), SATALN L A Bl Bz 5T K M B FLEFRE R 550 R 4.8% . 1.5% . 3.3% F10.3% , 44> J7 ] ZEA %
PR TEALN) 8.5% . 8.5% . 4.7% F10.8% , (AL . SMI Kz Jot 2 38 25 A G ik 2% 3 L (P < 0.05 ), 2 ZH A R ET 20
RER2HHN, H S HERBA G L (P<0.05 ), 2HBEAR)G 6 H BARMVT R . T ROR S 5%
( VAS) 43 F1 Oswestry D RE LR 5L (ODD) AT &, ZRAGI4E X (P<0.05), £ SR i
REGITFEL(P>0.05), #ie 5 CIBH XEHLEM T MIS-TLIF AH LY, St B MIS-TLIF 367 AR T -5
TR BEEN  ETIE G4 MR SR S 3 B A, SRR =405, RERTHIR R BRI, FRRN . SMI L
FrEEmR, BAG FARBIEL i | IFRAEDIRERL, W RARIG L4 L ARUNIRIT 45 0L

[ siA ] MM, MEMIZERRSNL, HEEDAS;, BHRE AR, SMRFFAR, et VBT g, =4k
[FESES] R681.533 [ XEkiRERR] A [ XEHS ] 1672-2957(2020 )03-0145-06

[ DOI] 10.3969/j.issn.1672-2957.2020.03.001

Analysis of position and grade of screw perforation in minimally invasive transforaminal lumbar
interbody fusion with intraoperative 3D navigation techniques
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[ Abstract] Objective To compare the position and the grade of screw perforation in Quadrant system-assisted minimally
invasive transforaminal lumbar interbody fusion ( MIS-TLIF ) with 3D navigation techniques and C-arm fluoroscopy for
degenerative lumbar disease, and to explore the advantages and superiority of 3D navigation-guided MIS-TLIF. Methods
From December 2017 to December 2018, a total of 108 cases of degenerative lumbar disease with MIS-TLIF were enrolled in this
retrospective study. Fifty-eight MIS-TLIF cases were assisted with 3D navigation techniques ( navigation group ) and another 50
cases received MIS-TLIF with C-arm fluoroscopy ( fluoroscopy group ). In the 2 groups, the clinical information, operation time
and intraoperative blood loss were all recorded. Postoperative CT scans and 3D reconstruction were used to analyze the accuracy of
pedicle screw placement, and the length and position of cortical perforation. Results There was no statistical difference between
the 2 groups in age, gender, body mass index, preoperative diagnosis and operative segments. Compared with fluoroscopy group,
the operation time and the intraoperative blood loss showed statistically significant decrease in the navigation group( P<0.05 ).

There were 272 pedicle screws implanted in the navigation group, with the cortical perforation rate of 9.9%; 236 nails in the
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fluoroscopy group, with the cortical perforation rate of 22.5%. There was a significant difference between the 2 groups( P<0.05 ).
The perforation rates of the inner, outer, anterior cortex and intervertebral foramen in the navigation group were 4.8%, 1.5%, 3.3%
and 0.3%, respectively, which were lower than those in the fluoroscopy group ( 8.5%, 8.5%, 4.7% and 0.8%, respectively ),
but only the differences between the inner and outer cortex were statistically significant( P<0.05). The grade 3 penetration rate
( penetration distance >4 mm ) of navigation group was 1.1%, which was significantly lower than that of fluoroscopy group
(4.6%, P<0.05). The visual analogue scale( VAS) scores of low back and leg pain and Oswestry disability index ( ODI )
in the 2 groups were significantly improved at postoperative 6 months and the final follow-up, and there was no significant
difference between the 2 groups at each time point ( P>0.05 ). Conclusion Compared with fluoroscopy guided MIS-TLIF,
navigation assisted MIS-TLIF in the treatment of lumbar degenerative diseases can provide 3D images in the whole process,
which can improve the accuracy of the pedicle screw placement, reduce the penetration rate of inner and outer cortex, have the
characteristics of shorter operation time, less bleeding and fewer complications, and can obtain good clinical outcomes.

[ Key Words ] Lumbar vertebrae; Intervertebral disc displacement; Spinal stenosis; Spinal fusion; Surgical procedures,

minimally invasive; Computer-aided design; Imaging, three-dimensional
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screw without perforation f: Grade 1, perforation <2 mm g: Grade 2, perforations 2-4 mm h: Grade 3, perforation >4 mm
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a-c: Preoperative roentgenographs and MRI show Lss spinal stenosis  d-f: Under monitoring of neuroelectrophysiology, navigation assisted

surgical segment positioning, pedicle screw channel preparation, spinal canal decompression and cage placement g-o: Roentgenographs and

CTs at postoperative 3 d show pedicle screws without perforation, spinal decompression and ideal cage position p: Whole spine roentgenograph at

postoperative 20 months shows well sagittal balance of spine without displacement of screws and cage subsidence
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