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Efficacy of ultrasonic bone knife versus high-speed grinding for treating thoracic spinal
stenosis with ossification of ligamentum flavum :a comparative study
HUI Hao, HAO Ding-jun, HUANG Da-geng, GE Zhao-yuan, ZHAO Qin-peng, SUN Hong-hui, LI Tao, YANG Xiao-wei
(Department of Spinal Surgery, Xi'an Honghui Hospital Affiliated to Xi'an Jiaotong University, Xi'an 710054, China)

[ Abstract] Objective To compare the clinical efficacy of ultrasonic bone knife versus high-speed grinding
for treating thoracic spinal stenosis with ossification of the ligamentum flavum. Methods Fifty-nine patients suffering
from thoracic spinal stenosis with ossification of the ligamentum flavum were randomly divided into ultrasonic bone
knife group (29 cases) and high-speed grinding group (30 cases). The ultrasonic bone knife group used ultrasonic
bone knife for osteotomy and decompression, whereas the high-speed grinding group used conventional high-speed
grinding for osteotomy and decompression. Duration of posterior spinal canal resection, intraoperative blood loss, and
incidence rate of perioperative complications were compared between the two groups, postoperative follow-up lasted for
six months, the Japanese Orthopaedic Society (JOA) scores were compared between the two groups before operation
and one, three and six months after operation. Results Patients completed the surgical treatment successfully in both
groups, without intraoperative spinal cord, nerve root and dural sac injury, and achieved bone fusion during
postoperative follow-up, no cerebrospinal fluid leakage and fixation looseness, fracture, displacement and other
complications occurred. The ultrasonic bone knife group had shorter duration of posterior spinal canal resection and
less intraoperative blood loss than the high-speed grinding group (all P <0.05). There was no statistically significant
difference in JOA scores between the two groups (P > 0. 05), JOA scores changed with time in both groups
(P <0.05), there was no interaction between grouping effect and time effect (P > 0. 05). Conclusion Both
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ultrasonic bone knife and high-speed grinding applied to thoracic spinal canal decompression using a dorsal approach

can be safe and effective in the treatment of thoracic canal stenosis with ossification of the ligamentum flavum.

Compared with high-speed drilling, the use of ultrasonic bone knife can significantly reduce operation duration and

intraoperative blood loss.
[ Key words)

grinding, Dorsal thoracic spinal canal decompression

R A e 7 i e i T M D B 425 4 2 2B 0
PR RICAS | 7| A B A A2 el 3
PHEAMAZ TR 30 T 77 A B — 2L A A W R
TFARWH X R, A3 506 B i 25 40 45 g M
WAL R DA AL . o B B A
BT R A e A o B R BRI B R
R, HRTIA A 0 T8 28 I R IR Fr) B A
EPeAIE BB R IR SHIRYT I RCRANME , F ARl 2
FREIR TS0, PR S A BETh RE RO A 2007 1% L B B
P E AR B ME S P S i R, e 1R X R R A
JERE D) 1% el s 2 F R I R b R R R ) R
27T R, M S AR B S O, A B AL I g D 8
%, MENHEEFAE M F ARG IR, FAI L
E AL AT BT A 2 AR R R i
AEUS L HES i BE LD R R v R P N i
TSI WA AR 5 57 3 BE , {F bl 48l 3k e 5% ok i
5 TIPS R AR 4, RN
W o T IR S L ) E TR B
PIESCR S A AS S BTe &2
I3 FH T 1 B A0 T ARS8 458 (ELZE A T A A e
AERE PSR D AT ST L S el R 7
YT BT TR M M A B A5 R FR T R 2 4
P, BREI T

| ARSI

1.1 W ARAH  ¥EHC2015 459 % 2018 4 10 A
W R BEWCIA 1Y 59 5] ) B Ab 2R B A S T 7 i
HHERVIFRAT G HANRHE: (1) RF W X £k
TEAS F DL TR BRASORYT , 28 B 14 &7, A2 D 5 45 58 6
FHMEE] L HEN A 5 BE 1S 5y, RRAMER ]S B 51k
HOTWHMER G & R B . MRI T, [T, InAU& AT I,
BRI, BRI =AM R B8, &=
H T, MBS EREE T3 5. CT WHEMG R, S
HAE U BV IR RAMERE, 5 HEMR Al G B0 7E ]
Bt , B 550G AR IE 5 (2) EUFIA XU T RTE

Thoracic spinal stenosis, Ossification of ligamentum flavum, Ultrasonic bone knife, High-speed

SRR, e 18 HEAT PR N 5 (3) I R BB % . HERR
B (1) A FF 0 il B 45 35 2 R 4% 7™ E D BEAS
2 (2) B I BPEME A5 (3) BE i) BEFE 653 &
(4 ) FHoAth i P B SO A A B 728 25 (5) A M ME TR 52
5 (6) SRR R BRBCL & S8 BURYT # . HEREALEL
FARVENG R R R R D 2 29 91 R s s A 2
30 {5, AR E T4 B PR 19 6, vk 10 ], A
I 30 ~87(57.1 £8.3) % JiifE 5 A~ £ 6 4,3
(35.7 £10. 1) H , R H 25 FF2# 25 (Japanese Ortho-
paedic Association, JOA) #E43 2 ~ 6 (4. 67 +1.42) 43
e U Bl 2H 55 v 18 o, Lok 12 49, AF 1 31 ~ 85
(54.6 £7.2) % JWFES5 > H 2 6 4F 1 (38.2 £10.9)
NH, JOAPI32 ~6(4.53 £1.37) 57, MBI
AR R RGFE B R AT JOA PE4> 45—V R L AR,
SRTIEG 2R (B P >0.05) , BA A i, A
R A AR BEAS L ZE b3 S HEUE, T B B AR 5Y
AU )
1.2 & WHBREHHE-HREZHTAR, Y
SR FH 4 B RR I, B MO J5 R IE R 1 01, 90 114
BB T HES 7S A7 b T HEIR Z (8], 2 85 A8 19 B
RS ] 2H B {8 ] BoneScalpel ji 5 H U] (3 [H
Misonic 23] ) A7 AU 5C5 58 5745 Hh 2 N IR HE AR DN 1)
By, WULERIZEYEGR SR 5 R 1) U #1 980 15 B
T T PN Sk R st A Al A B ), DL e i T R A
PR T B i B RS 5 BE A B, TR S T R4
VBT o e S Aty A R T o U R (A R R L
BT 2R A BRA ] 45 : 2100205 ) U F HEAR S1
JE R AN E I, 1 S A e B )= K e,
13 BH R A iy () BB 5 1) L B4, [R] B 2 B )ty 5 i
B, DL 48 w5 X7 J7 12008 A0 K DU T B B HE A IS
BERHURE , (8RS T s s . A RS T
EIME RGN 8 DU AR P, JF A7 J5 S AR
o HCETNIESIW, ZIZLER A I 48U
Kk RIE1~2 dIRBRGIWE, RJF 2 AR #EZ
TERLBUT BT e s B s Ibe D Re HROR



JHEE 2020054 A% K% 8 M

1.3 MEIAF LA A BB HEAS 5 RE D) R B [a]
Arf i B (P ARG 3 ) AR R AR I R
AR, Ferh A o 3 52 358 B 5 A A5 L B 45
i FIZARIG , A5 I 52 358 5 VUG % oA
TN I A AR IS B N 1R N = BN B N =
3A4H ARIF 6 AR FH JOA PEAMTAR 1 20 5 4 2
TIHEIR L

1.4 %itF o4 R SPSS 21. 0 FAF#TE 4>
Bro HHEVORIL (v ) Foi, FWRER T ¢ K3 5 45K
GORHGEER T 43 L2, LLBER ] ) Ky s 42 U
EPORERHE RN E T 200, UL P<0.05 £Rx2%E
SE G L

2 # R

PHZL R PR 58 AR, AR R S8 0 A&
ZAR P R IR 7 , R 5 B D[R] ¥ A v A, 38
TCIRE R B v 152 A 8l W7 4 RS 6 A5 B0 R A
B ) AR S BE DI BRI R (1. 84 £0.92) min,
AR M (95. 68 £ 17. 44 ) mlL, oy 3805 il 2H Ak 4
JEREVIBRIN ] 4y (2. 47 1. 13) min, At i il 5 2y
(136. 14 +18.65) mL, 8 75 H J) 4 MHEE J5 BE VI BR AT
[ B A Jf d R T al D T i S R A (¢ = 4. 541,
P=0.037;t=5.685,P =0.026) ., Wi4lf% JOA ¥4 L
B LR TG 78 L (Foyyy =4 358, Py = 0. 152)
P2 Y JOA PF 43 34 45 B I ) ZE 4 177 FH w5 11 ik 34
(Fy =78.524 Py =0.006) , 4320 5 B i) J6 38 H AL
W (Fay =3.516,P,, =0.187) , L% 1,

F1 2ABEREES JOA TES LB (v £5,5))

205 n Nl ARE1ANA RE3SAHA RiE64H
G I 29 4.37+1.28 6.12+1.07 6.42+0.87 6.95+0.90
B EERALL] 30 4.32£1.31 6.14+1.18 6.45+1.01 7.03 £0.97

3 % i

HEF S RE S T T 43 Ry S0UHE A B A o I
A RARE MBI ME S BRARAE . AR I W A A Bk
PERE I ROT 1 , SR T IIAFEAS B i 1) T A X 2 i
HERT B A RE T, S PR T BB AT LA 3 A4 (1) B
e AR PR S o BP0 X L S B AR
AR A2 Tk B0 H Y5 (2) B sE it i 11 22, %)
BB A A A5 (3) Pl TG 014 52 o, T L g A A
Hh MM A2 AT B TR BN RIME . DR, 4 T AR I
[, A HR S A AR A AL

943

o TS R R M AR R T RYR YT N A
) Iz B T SR A e R A, R AR
TR 0T B A A S 5 40 S 5 g IR i o R 2
P MFR TR ECR Y HE - A5
LG8 B A AR EL AL ST . (1) T3 IR
i s OB AR B R U b T v R e
SR 25 S A ) S BT 2 i 5 (2) Bl D Sk kit
A TR B S AR U E R 55 (3) PR AR,
PRI BN K BRI ERAVE AR 5 98 55 5 (4) ] X IR
R P T A T U0 6 R GO P R DR Ty B
T ARPIFRIER K2 (5) & A R4,
AT IR , TR TAERH AR 28k, 5
FHH, SR, H RO TS RS B S YT
OGRS R I, AR TR G = il
VL R TN T AR TR, AT R A A 45
Vit 3 B2 R TG it O ARG
FHA MR B T T AR T REEH D i 5 R HE AR D)
5 I T A N R 1 NI N 3 & 28 L A
2 B E PR 578 ARG, AR BRI ¥178™ E 9
FRE R TR 75 B ) LA Je BE DD R i ] B A v
I ST S AL 2H (34 P <0.05) , BEHTE S A
JIXIHAEAR ) Bz S0 R i B 5 A R AF U1 Be
Xof AR HEF T T 2 20 014 2 XL 225 A0 R e XL 285 40 8 A 7 A B
AR RS2, 3 H A HUR sh 8 6 1k i 3CR B
UF A RR R B o I FH v 0 Al R AT A e A R
Feg i, e B ) A 5 0k i R AT, D1 Y
1T A o e P ek 2> e ) B A . AR 5T 4
RER, AR JOA P43 LA, ZR LR ITFE
SL(P>0.05), H 344 Bl B (8] 42 < i 7 = 09k 3
(P<0.05) 534l 51} a1 o238 B AL (P >0.05) , i
R 75 B 107305 B AN S5 2 1 e R s Al A
M, 5 R HAR 2k RV E R 200N R R A
AT RBIUAC B Al Ak e 2 A e ME A S RE D)
B A B S5 12 A A

g5 L RTIR R T 5 ve  EE R NH TRME A T
R AR AT L2 4 A iR 7 S B b 78 B A
ERASIE (A5 0 FH o TS A A L, B R S ) Rg
2 b 5 T AR R R] el R v i (LA I PR A
I

Z £ x #

(1] R B B HEAMRL R 4. IHES B 12



944

(2]

(5]

(6]

(7]

(8]

(9]

Sreerg ()], AR Rk, 2015,35(1) : 1 -5,
Kawaguchi Y, Yasuda T, Seki S, et al. Variables affecting
postsurgical prognosis of thoracic myelopathy caused by
ossification of the ligamentum flavum [ J]. Spine J, 2013,
13(9):1 095 -1 107.

O FE 0 gk, H A BOHER AR AE A2 W 5 1R YT
JELI]. ERHER SR 2018 ,3(5) 276 - 281.

BB XL LA, . IR IRIG T BRI AL
JITEC B AR S B XS L [T ). rh ARSI SRR,
2015,32(3) :653 - 655.

Li Z, Ren D, Zhao Y, et al. Clinical characteristics and
surgical outcome of thoracic myelopathy caused by ossifica-
tion of the ligamentum flavum: a retrospective analysis of 85
cases| J ]. Spinal Cord,2016,54(3) ;188 —196.

TR, AP, X 10 (] e RS AE 9 T AR3R
SPLI] FAEAMRERAS ,2005,3(3) 1172 - 185.
AT, PN [ B o, 45, 3 55 X MOHE S 5 BE DI BR
ARIGST AT BAE BB B AR A YT RS e R R
[J]. FEAHERELE,2014,24(7) :585 -592.
WL, vk W, BEE, RS IR B A
A P HEAS B 78 GE Th p I [0 ] U e 2% 35, 2017,
38(2):101 - 105.

Bydon M, Macki M, Xu R, et al. Spinal decompression in
achondroplastic patients using high-speed drill versus
ultrasonic bone curette: technical note and outcomes in
30 cases[ J].J Pediatr Orthop,2014,34(8) ;780 —786.
Grauvogel J, Scheiwe C, Kaminsky J. Use of Piezosurgery

for removal of retrovertebral body osteophytes in anterior

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

Guangxi Medical Journal ,Apr. 2020, Vol. 42, No. 8

cervical discectomy[ J]. Spine J,2014,14(4) :628 - 636.
Bydon M, Xu R, Papademetriou K, et al. Safety of spinal
decompression using an ultrasonic bone curette compared
with a high-speed drill; outcomes in 337 patients [ J]. J
Neurosurg Spine,2013,18(6) :627 - 633.
ESI T S <R =8 S i D R N S
[J]. pieg Rl 42 ,2015,35(1) .76 - 82.
MR, T A IR, AR SUHE S AR AL RE T
ARIFRAE AT L] o A AL 2 K, 2010,20(3)
192 - 196.
R, TR, R T, A5 IHEE R AAE AR5 JF AT
BIBIR L] R E R ,2007,27 (1) 30 - 34.
Xzl AF 5, PR b, S B TS R T A 8
HE S S A AREAR DI BR80T AR b B LU BRI SE L] v
A A B4 ,2017,27(6) 1539 - 544.
WA, TEE, RVEAR, 55 S B )75 A48 1 i A
M5 A B AR h e LT ] B AR RE A A,
2017,15(2) .89 -93.
Sanborn MR, Balzer J, Gerszten PC, et al. Safety and efficacy
of a novel ultrasonic osteotome device in an ovine model
[J].J Clin Neurosci,2011,18(11) .1 528 -1 533.
Hazer DB, Yasar B, Rosberg HE, et al. Technical aspects on
the use of ultrasonic bone shaver in spine surgery ; experience
in 307 patients[ J ]. Biomed Res Int,2016,2016 ;8428530
Al-Mahfoudh R ,Qattan E,Ellenbogen JR et al. Applications
of the ultrasonic bone cutter in spinal surgery--our preliminary
experience[ J |. Br J Neurosurg,2014,28 (1) :56 —60.
(WA HIB 2019 —12 =10 &[] H 51:2020 - 02 - 14)

(L4226 933 1)

[16]

[17]

(18]

Perez-Hernandez J, Olivares MD, Solaz E, et al. Urinary
podocyte-associated molecules and albuminuria in hyperten-
sion[ J]. J Hypertens,2018,36(8) :1 712 -1 718.

Kuwata H,Okamura S, Hayashino Y, et al. Serum uric acid
levels are associated with a high risk of rapid chronic
kidney disease progression among patients with type 2
diabetes; a prospective cohort study[ Diabetes Distress and
Care Registry at Tenri ( DDCRT12) ] [ J]. Diabetol Int,
2016,7(4) :352 -360.

Tsuda A, Ishimura E, Uedono H, et al. Association of
albuminuria with intraglomerular hydrostatic pressure and
insulin resistance in subjects with impaired fasting glucose
and/or impaired glucose tolerance [ J ]. Diabetes Care,
2018,41(11) .2 414 -2 420.

Wang Z, Do Carmo JM, Aberdein N, et al. Synergistic

interaction of hypertension and diabetes in promoting

[20]

[21]

[22]

(23]

kidney injury and the role of endoplasmic reticulum stress
[ J]. Hypertension,2017,69(5) ;879 - 891.
Wu J,Tomsa D,Zhang M, et al. A passive mixing microflu-
idic urinary albumin chip for chronic kidney disease assess-
ment[ J]. ACS Sens,2018,3(10) :2 191 -2 197.
Zhang L., Wang F, Wang L, et al. Prevalence of chronic
kidney disease in China; a cross-sectional survey [ J ].
Lancet,2012,379(9 818) :815 —822.
Zeng B, Chen GL, Garcia-Vaz E, et al. ORAI channels are
critical for receptor-mediated endocytosis of albumin[ J].
Nat Commun,2017,8(1) : 1 920.
Tan J, Wang M, Song S, et al. Autophagy activation
promotes removal of damaged mitochondria and protects
against renal tubular injury induced by albumin overload
[J]. Histol Histopathol,2018,33(7) :681 —690.

(Yschm H197:2019 —12 -08 &[] H 15]:2020 -02 - 11)



