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Clinical study of hoof-shaped ultrasonic osteotome- assisted posterior cervical expansive open-door
laminoplasty for multilevel cervical spondylotic myelopathy Li Yawei, Pan Qiangqiang, Zhang Zhen-
hui, Zhou Yingchao, Wang Jinlu, Wang Qingde, Mei Wei. Department of Spinal Orthopedics, Zhengzhou Or-
thopedic Hospital, Zhengzhou 450000, China
Corresponding Author: Mei Wei, Email: 13613711661@163.com

[Abstract] Objective To evaluate the clinical value of a hoof-shaped ultrasonic bone curette in pos-
terior cervical expansive open- door laminoplasty for multilevel cervical spondylotic myelopathy (CSM).
Methods A retrospective cohort analysis was conducted on 150 patients with multilevel cervical spondylot-
ic myelopathy treated at Zhengzhou Orthopedic Hospital from January 2021 to March 2025. Patients were di-
vided into three groups based on surgical instruments used: Group A (hoof-shaped ultrasonic osteotome, n=
50), Group B (flap-shaped ultrasonic osteotome, n=48), Group C (high-speed drill, »=52). The cohort includ-
ed 84 males and 66 females, with a mean age of (53.6 = 5.4) years. Comparative analysis included intraopera-
tive parameters (laminoplasty time, blood loss), pre- and postoperative 1-week/6-month Japanese Orthopae-
dic Association (JOA) scores and improvement rates, complication rates, and hinge bone healing rates at 3
months. Results Cutting efficiency:Group A demonstrated the shortest laminoplasty time [(29.8 £ 5.5)
min], significantly shorter than Group B [(38.4 % 7.9) min] and Group C [(52.7 29.1) min] (P<0.001). Intra-
operative blood loss in Group A [(78.6 ==20.6) ml] was significantly lower than Groups B [(105.8 +29.1) ml]
and C [(134.6 £35.7) ml] (P<0.001). Functional outcomes: Repeated-measures ANOVA showed no signifi-
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cant differences in JOA scores across groups at any time point, with no group-by-time interaction.Significant

intragroup improvements were observed in all groups at each follow-up time point.Safety: C5 nerve root pal-
sy rates: Group A (2%, 1/50), Group B (2.1%, 1/48), Group C (3.8%, 2/52) (P=0.582). Dural tear rate: 0% in
Groups A/B vs. 7.7% in Group C (P=0.047).No significant differences in postoperative infection or new-on-
set neck pain (P>0.05). Hinge bone healing at 3 months: Group A (95.2% )>Group B (93.8% )>Group C
(84.6%) (P=0.034). Conclusion All three instruments effectively performed laminoplasty, but the hoof-

shaped ultrasonic osteotome demonstrated superior efficiency and safety compared to flap-shaped ultrasonic

osteotomes and high-speed drills.

[Key words] Cervical spondylotic myelopathy; Posterior cervical expansive open-door laminoplas-

ty; Hoof-shaped ultrasonic osteotome; Perioperative management; Biomechanics

B 8 & 290 #E 95 (cervical spondylotic myelopa-
thy, CSMD & 28 45 N BEBUR 2 iy (18 HEIR AT 1
PRI, A N 220 A InJal K AR 7 30 2
A%, SUMENR R At H s 22 e HL T T 2 Bl
i 2 M R, R T RR T AR A A 4
TSR, By 1R RE O 0 B, 4 2 D REITR R 4R
B RIS AF . SHE J5 B BT T THEE 5 RO AR
(cervical expansive open-door laminoplasty, CEOL)
DR FL REAT 808 M 2 AR L R B S0 Vi ) BE S A 35
N2 1B CSM AR HEH AR . SR, AR e
AR T ARl S R P B R SR B S AE AR S v
P B RE RO A, (EH A R i S 5 B
el i S A e AR A 0, L v B 7 AL RO MUk 2l
5y 51 KA TSR . AR, A I B
IS FHZE 2 Fe v RO A E AN VRS R I e 9
VERON T 8 R RIIL ™, SR T REAE % 1 T A e bR
B JIAERIAE VRl A2 AETT 1758 B2 LU R, 53
HIUIFTIAS L T 113 2 55 18 B0, AN [ 48r A3 i
T/ R PR 75 B T v R ARl ) AT e 2 0 O T T RCR 72
A FIREEERIRE . CEASTIE T BATR A B
TR BEAT BT TN T A 1, S T R4
IR EE AR o SR H Al E A A5G T =Fh 3l b T~
T ITFAR BN EEE e b o R ASHIE 7E 38 I (] it
FPBE 2021 4 1 H %2025 4 3 A WIIRGE 10215 BOR
il 2 SUME S R I PR KL, 5 A3t — 20 W i =
T TR BT e PR AR R B RZ I, DASE IR PRIA T -

AMERE

I IINBRE

OFF & E HUHER 126 5 R IR ) 2 B
CSM 2 Wizt (Co~C, 75 Be=3 MR 32 2D @ T8k
HAE, Er, BRAL, B EE, OIRR R 2R .

L HEBR AR

@& I ™ BB R (T {E <-3.0) 8L SUHE M
55 @JCHME A B W T, B, MRS . @
HHROREZ , T Z TR

FRIE G ARE , FL07 3% HE 220 51 8 2, Forb 18481
DAl 5 7% B B o A 1 R R 5 12 491 DXL I 39 S
B HERR S 21 B R AR AT FARIAIT e HERR , 19 Bl AR J5
HEREATERENTIE , S LRGN 150 1] =
5B 2 SO R I PR B R AR HE R A
B LEANE A =H: A LGS S T4, n=50):
1 F = At 712k (60 kHz, VI ENAE 3.0~3.5 mm) ;
B 4 A PR 75 JI 4, n=48) « 48 F = F1 IR 713k
(45 kHz, VI ENE B 3.0~3.5 mm) ; C 4 (BELG 4L, n=
52) : i F Stryker /=133 B £ (35 000 rpm, B 3k B 15
3.0mm). =ZIELRHHE RS VRS thi, B
Gt 2R (P>0.05), WFE 1.2,

= FARIE

BT A B R U ML, 85 SR RE 46
Mayfield Sk 42 [F] 5& Tk i - 24 F5 20500E FE A e - 4730
Ja IEFR YD, IR DI B2 ks B2 ™ 2 K i,
TI U T R SUA ME B ST B ME SR L, 7B R
Co~CHEM . VIR Co~Csn C~T K Pl I B , 2
FE W) G5 K, TFAE B Co~ C MR 5 A St DAARAIE ok 5
SETH ST . TR E A M B EEM A T
M. AB 5 75 R 8 e 5 R R 7 8 7)) 3kAT
BUE AR, C A AE FH o T B B B Sk S . R
PERFEL R :

B M ARHE TG RN M S MERR 1) % “V7 T2
A, TR N JE B R R

TR R R 75 1 T 551 S Al
2 58 A FBTHERR ;

MERR S+ Co~Co MERR T 1 I0 1) A0) 2 f
PRAZL 2 om, KEYH 5> BSAEA L SAEAR [ADREIEZH 21 5



FAESEER S RE R THE 202652 A §12% 218 ChinJ Geriatr Orthop Rehabil (Electronic Edition), February 2026, Vol.12, No.1 © 27 -

=1 AN B B S B — R

i PER1(%)] IR ASIA,L B (%))
2093 g FER Y, 719 WRECH, x+8)
# i 53 B C D E
B4 50 28(56.0) 22(44.0) 52.4+5.0 25(24,36) 5(10.0) 27(54.00  14(28.00  4(8)
FoReE 48 27(56..2) 21(43.8) 54.8+5.8 30.5(24,43.75) 3(6.3) 30625  13Q27.1) 234D
BEREA 52 29(55.8) 23(44.2) 53.6+52 29(25,3D 407.1) 29(55.8)  15(28.8)  4(1.D)
FiH 0.002 2.376 0.795 1.162
PlE 0.99 0.096 0.454 0.454
F2 ZHZATBOE MBS B AR HRE R S 6]
ikl kA O MBI P9 53 WA H 0 ML RGBT JRGR IEL 4
FEIA 50 13(26.0) 10€20.0) 6(12.0) 2(4.0) 22(44.0)
FoRAR 48 16(33.3) 13(27.1) 4(8.3) 3(6.3) 24(50.0)
B 52 15(28.8) 11(21.2) 7(13.5) 4(7.7) 21(40.4)
FiH 0.644 0.805 0.686 0.694 0.947
Pii 0.725 0.669 0.710 0.768 0.623
P[] 5 < a6 B C A R BRI » 199 i 2l i o T T T Giit i Tk

I e S MERR , 4EFFHEARCT T PIRES 5

PIESCH: AR e R EF 5 B B LR, BJR4%

“YIH.
FEIAR S Ab 7 .

ARG 48 h IR BRI, RJF 55 3 R R HLIE ),
BT INTE sh &, AR AT 30 min MAHHTAER 1K, ARG
RN HUAE R 3~5 d, 2R JE I A 5 E TR A
FEARIEH , AR5 AR TR B TS 5~7 d, Tl
B iREHIK AR TE . ARG 6 h IR & 5 H 2h 1R Hh
L 22 3 SR DK RV qd, 15 ) R R S IR AE AT A
2k tk vk (visual analogue score, VAS) 75 3 7 LAWY,
WA LN AT IR ] P 24 I IR

YK S = AV o]

BE D7 17 00« G I FRAE R S T T2 B A T
TRV ol FARBEIANHAB3AH 6 M 121 H
AT T2V, e RFEED LIRTNgkE. A
BEVHARIHME LA X L . R IRE 25
SR G REBIG T, B IRE L BB IE S
KRB IERIFFE B HME L A X 2, P 83
RIGE3MHBEEHHECT.

0 S TT [ TR AEI TB) - DVBSHE U8B T 4 22
R 2 2 50 B IR BN TR) B (o3 ) s AR v b oL 5 R T
ARIE 1V ARG 6 H JOATES:, It o 2 115
B BEF(CT Z4EHEEVFAD MIFAE I K A2 (Cs
PREARBREE R SR R S5 R T R D

K F SPSS 22.0 (IBM, 3 ED 3K #F 347 Ge it 47
HTo K H Shapiro-Wilk i 5 £ 4% 54T IE &S HEAG 56
B A HdE : HE TR ISE R (x £
7N 2H TR FEABCR AL A ¢ Rz 36y, 40 N LU AR F
B ETT 2001 FIES LIS =R LT
LBV LA BED [MCQy O3 7 » 4H.18) EL 35 %
Mann- Whitney U £ 5 , 2H P 4R H Friedman £
o VTR DLBIEOR (B H 7 R KR, FEA R >S
I} 2 K 56, <5 I5F ] Fisher #5568 %32 . P<<0.05
NEFB GRS

Z R

— gk

150 191 B8 5 3RS 52 B U, BE T 88.8%, Bl 15
fE] 24~49 H,F15(30.9+7.6) H , H A 45
i5fE] 24~46 H , “F15(30.2+7.5) H : B 4B V5 7]
24~44 B, F¥)(32.8+8.5) A . CALBEVII A 24~
49 A, F14(29.8+6.8) H .

= B TF I R B, A2 T TR
[(29.8+5.5)min], %t ¥ 4 T B 4H[(38.4+ 7.9 min] X
C#[(52.7+9.Dmin], Z 7 B A g1t =& L (P<
0.001) 5 A rf H afn B %) EE, A ZH HY B B A [(78.6 &
20.6)ml], B & /> F B 41[(105.8 £29.1)ml] & C 2
[(134.6 +35. 7 ml]; —H A J5 51 & LG R 2=



© 28 - hig L EE R SRR FRE 2026562 55124 2B 1] Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2026 Vol.12, No.1

F(P>0.05) ; ZHAJG CHI AR PRI XS LTSI
ZF(P>0.05); AH K BAREFEHZEE N, BE
DT CHH 7.7%(4/52) s A Ja IR Gs K3 < 308 = 2H [A)
ST R F(P>0.05) ; =HEBEEARGE3INMAY
AR, A 1 (95.2%) , 5 T B 2H.(93.8%) %
C 4 (84.6%) , 4HIAIXF bb A 4H K B LGt 2 X
(P>0.05) ; JOA V43 5t & B 2 I & % 11077 2 07
Br, AN [ 41 5 18] 22 53 40 it 24 7 L (F=2.054, P=
0.132) , AR A] g 18] 22 e G 22 L (F=578.559,
P<<0.001), H 51| 5[] s [ T A8 HAEH (F=0.422, P=
0.657). UtBHAS[FIZH[A] , HLFif 2 B[R] F 2E K JOA 2T
BN CHERLZE 3.4.5) , LS5 WL 1.

T RE AR A )

ARG I 4 5] B B Corh AR R, Forh A
161, RAEZR2%,BH 1], KAEZF2.1%,CH2H41, &
A 3.8%, 4 0 B N T 1t PR RS 54 % R IR
B BN L i s , 5T R I JE 9T R R RS
TBIT A0 B F RS 3/ H N R J5 3L 4518 %
H LA R FE A, e B 348, Lok 1 ], PR AR
58 %, 4B F 35 R CT ) s A 6™ I E L EUE

Y, MERE 1R 5 R >50% , A J5 & BNR AR B K AR
SERYT YU RS L SR B, o A
LB, RAE# 2%, B 1], KA 2.1%, CH241, K
A2 2 3.8%, Horh Bt 4 48], 2ot 1 461, 7 35 H BRI ()
ARG E S K, ARG 40 B 15 77 45 BB A YA R SHE
I FH S 5 W 2, R EE D) DU I T, Hod 4 B Bt
A B RHEIR YT S5 IR, 1B FIREE TiE B FRIR YT
Jo I s R JE L 49 ) s H IR R 0, ot A2
16 4, &2 32%, B4 1561, kA% 31.3%,C 4
18451, /R AE % 34.6% , AR A G IR RIS T LA B
FHERRR N 1 22 K By SR 20T L REARIE U 4 o

15

CSM A #IUHESR HHAER 5™ B BUR R B e 70
A, 2290 B R AL 2UHE 995 ( multilevel cervical spon-
dylotic myelopathy, MCSM) B[ A J5 48 28} =3 />
T BF LA AT A R, P EE RS
AL , 7 B R A SR AR R FART AR
BRI N Ja PR, B T 295 Bog B R 3

*3 DB B SHEN BE KR RS JOAYFIF (9), % +5)

45 1% RETJIOAVFSr RJG 1 IJOA W4 ARJG 64~ F JOATFS); Fid Pla
FEIA 50 9.8+1.2 146+ 1.5 153+1.6* 175.750 P<0.001
FrIR4E 48 10.1+1.4 148+1.6° 15.7+1.4" 267.753 P<0.001
FEERA 52 9.8+1.2 143414 152+1.7% 169.858 P<0.001
Flt 1.563 1.623 1.196

Pl 0.215 0.203 0.307

TR 2 HR P<<0.05; “ R 5 AR JE 1 HUELP<<0.05

4 =N BUEBER BN B R AR5 TR X LE (e +)

415 Bl FIIREmin) - R HiiEmD - RE3ASHTEEEEE % ARG 18 JOA P 3 2 (%) 513 & (mD
W4l 50 29.8+5.5 78.6+20.6 95.2(48/50) 6531224 81.54+29.4
JrRdA 48 38.4+7.9 105.8+29.1 93.8(45/48) 68.14+23.5 81.7+36.8
BEA 52 52.7+9.1 134.6+35.7 84.6(41/52) 61.420.7 74.14£27.4
Gl fH F=116.755 F=46.831 27=6.732 F=1.146 F=0.976
PiE <0.001 <0.001 0.034 0.321 0.379
FS5 U BCR RS BB A S RIE SRR b0 EL [ (%)]
iR il% C5 #IZ BRI (%) T 2L (%) ARG (%) W R A9 (%)
T2 50 1(2) 0 12 16(32)
FrIR4E 48 12.1) 0 2(4.2) 15(31.3)
FEHRG 52 2(3.8) 407.71) 2(3.8) 18(34.6)
GiiHE / / / 7=0.29
PiE 0.582 0.047 0.836 0.865




FAESEER S RE R THE 202652 A §12% 218 ChinJ Geriatr Orthop Rehabil (Electronic Edition), February 2026, Vol.12, No.1 ©29 -

HESR B3, 1697 7 S\ A S o8  , HoAh CEOL /2
B FH I AR 7 SR SR e A HE PR 4 115l
RETFARBEMFAR LM RGBT
AR BT T I £ 17 8, 7 AT L, FRATTR FH B e 75
JVHEE) R AT B TR T R 4 L 25 R B, B R
R 75 T AR T R 75 i 7] e T B R e A U
s H HBA SRR S 2 e,

— R T B ARNAE A L

OFF T T] Sk BT AR /N (R A B 60° ) HRIE
PRANE (<30 pmd , JK TJ 3k 50~100 pm, R 50 6
BT, IRENZE 60 kHz, Z5 4000 55 B o i, A
B ) B3 T 15%~20% (AR 71558 45 kHz) ,
MR AR B TR 0 R 0 Sk B AR S B R
P JVLH T 8] S 3 R bR 7 R DA B
M, B B T A B A2 A ] 5] k235 1)
TACRNE o F A WSO, e 5 o e 5 ) 5 I, g
(R Ak, AT 5 38 BT JR 38 b L RGBT 2R
o I R E AR T ROIRE R B AN 2 (78.6 £20.3 vs
105.6 +28.7 vs134.6 +35.4mL, P<<0.001) . @#1F
AV < v S B AR A I AR R 5 R e i A
At R S R )i R AR AB R R P TR E AR
R, A b S B I R sh &R s )3k,
B SRR SRR (I B IR >3 80D, By 1k SR 0 i >
47°C FHUH H LR FE 0, 5FF FoR T S84k,
VCTE &0 1/ Al 55 9 Bl i 28 AR X 4350 8 0 Vi) B 9 A R
Chn A= 2 ER KRR ) 5 8 I ) B RS 25 5 I AR A%
5 XU () B 75 428 ) A R 7 (<3 N, i e R B

N E1 ORE N, 67 %, LRSS
W ifii. ALB 9 AR B DR IE UL,
S C.D.E AT CT SR . A B MRI I
G (1) % IR B, R C MR RS, R
1 5, F G H B 758 150 B T 3
5 B 25T T THERF K BB AR 18 MRI
SARBE CT BT LK AR GE , R o
ER Al R DN ) e L A

Jith R 3¢ JSATEAR P J2 R J5R 7 A W R 3 i 45 49 A P
SERIPY, BT JISDIBIR B S i GR % 4 0.2 mm),
120° Ffik ] 5 U A AR SIS , 3@l 9 B 4143 A1
A AN, T A ) e 0 5 B — VR Y, ik
AR AR B CT 1421 7R vs FORALS.3 V0, YIE]
I 38050 73 B, VIR BRI B 5 dn A, DD AL
(LU R R R TISL BEAK 42%) , Rt = J1 4
TR P 4 R A % 0%, A T BE R 4. (7.7%) , A B 4E
BEFARALRET R, OFALIE MBS S T)
P AE AT 7 A8, 5 20 il 40 (29 10 454 5 3o,
WA BB .

OFHE T) Sk B B 11 B39 e A AR AE 28 il B, (5
TE % A% i 350 X 38 (A €/ C A R 38 57 Ak ) s LA 1 %2 £
FE , T i 75 2 T S 2R, 2K ORI R s @
T AR 5 (60 kHz) ] BRos 5] S #2571, 1B %
5 A 7 PR R S DR AR W TR, 5 5l Rk T3k
HH(>45°C) , U1 R 4L A Bh ; @ B TR 75 7 )
WA A 1, 2 R R e 4t TR 4

TR T BOREE

O T] 3k 3R (55~60 kHz) %5 FiIR JJ 3k 5
2 VVEI RS T 15%~20%; JRIE (<30 pm) Bift
48 BE 4l (>500 pm) /)N, k2D Ik 3 0 48 AR S R
155« V) ERS R (IR 22 <0.5 mm) , B S MEAR Y 2 B2
JR % 325 5 (BBl O 1A s 7 3 36 A Al AN 1/3 Ak (i
FAREER AR VIEI A B T) Sk HHER 2 15° ~
20° W, B b B IR SN 2 R WA TR
il : 43 B BEUDE) CRERHERE 0.5 mm) , AT B 2 55



©30 - hig L EE R SRR FRE 2026562 55124 2B 1] Chin J Geriatr Orthop Rehabil (Electronic Edition), February 2026 Vol.12, No.1

(PRJE 2.8 £0.3 mm) ; @ik il 15 77, 5 EI1 kWi
2, T SIS M A AR B B B OVE B VIR AR B
%, by P BU TR R, 35 26 Se v el AE AR R A 30T
BB 0 18 FIRAR Z SRS S B ), I
A BERE BRI A

£k LA, RS RE A RO, (H2 i
P IR PO 7S 1 0 5 e e B Al BAT S v
MexR G, JEHIE M T 2 B CSM & B iU
A AE A . AT TN B b [ B A ST AT
HAFEA R/, 5 87 AT KFEA B 2 L aTiEE
XF R T, LE— 20 U6 UE I 7 8 75 B ) Al B T SUs
AT 16T 22 777 BOR B 2L SUHE 9 ) s PR SR

2 £ x ™

1 JD C, AR V. Instrumented transforaminal lumbar interbody fusion with
bioresorbable polymer implants and iliac crest autograft [J]. Spine,
2005, 30(17): S76-S83.

2 RRERSR, RRERU, Bl AR, S . SUHE)G B T T T R BUEAR I
WA RIS E 77 2CHT R [7]. sh A BRI, 2017, 37(8): 449-456.

30 RO, B, M S TS P S E R BIR S G i TR ER
—— ARG AH (1], PRI AR E, 2023, 25(8): 645-648.

4 Sun B, Xu C, Wu S, et al. Efficacy and Safety of Ultrasonic Bone Cu-
rette- assisted Dome- like Laminoplasty in the Treatment of Cervical
Ossification of Longitudinal Ligament [J]. Orthop Surg, 2021, 13(1):
161-167.

5 ARR, TR R )5 B G BT I ORI AR R T 2
B 8 21 SR 9 )T ROWL 52 [T]. Th A &Rl 22, 2024, 22(4): 562-565,
694.

6 KIME, ZFARPBH, SE/INNI, S S I A e T A ™ A R
AERE A T R (A 2 e e Ak (7). AR EE £ 2% A, 2020, 100(7):
521-526.

7T TRARME, EPAE, EAP A, S5 R E IR T 2 KSR VIR ARG
I7 B RME SR B A [J]. ThARAM R, 2021, 59(11): 940-946.

8 R, EUR, EHT, 5. RSB LR U 1R A R A TR
o R I 22 A PR RO 23 BT (0] R B AN LR, 2023, 39(9):

11

16

17

20

21

22

865-869.

BORSE, BEE, EFE, S5 IT TS R BB AT 4l A AR K
Y BIRT 2715 BOR B T SUHE 95 1 A 09T R0 0], rh AR SEIR AR A
&, 2024, 41(6): 1325-1328.

Hirbabayashi K, Watanabe K, Wakano K, et al. Expansive opendoor
laminoplasty for cervical spinal stenotic myelopathy [J]. Spine, 1983, 8
(7): 693-699.

T, AR, WM . STUHE SR e ST I ERAR N B VR 2 1T BUR
B ST RO HLIOITT 2% [9]. PP A 5 T4 BRI, 2019, 12(2): 94-
97.

XML R, BUTH, B, & RE RIS S ER SR EIF]
MER B AR YT 2 15 BOR BB SHENR [1]. AR EE 2 TR,
2020, 26(3): 268-273.

Elll, AEA, Bk, 55 R ERE 8% -5 PO A b & 2% A I E
YRITRE JE O W T 106 R B S0 R [0, P AR B2k 7,2020,40(22):
1513-1521.

RIS, IR 5 i B STUHE IR T AR B Bk F i 5 777 2 0 32 #92 5Rm
[07. e E R4 &, 2019, 39(23): 1478-1484.

KL, KR, S, 55 BT E Al A RS S RO TR STOR
FRIGARIGIT 2 1 BOA B B30 (1 Th WIBE V70T A (0] . rh Al R A
£, 2019,39 (17) : 1044-1052.

VPR, BB A, FHIS, 55 BUHE 5 3 AR IR T 6 B8 1 S50 5 11 2
HERE [J]. HEE 5T MR, 2022, 15(04): 296-301.

M AS, W JC, Alexander O, et al. Efficacy and Safety of the Ultrasonic
Bone Scalpel in Lumbar Laminectomies [J]. Spine Surge Relat Res,
2022, advpub(5): 242-248.

& B, X%, s, 25 N BEERES H4ER Arch BB P9 IR 5E (11351
HEJS B S0 TF I THEE 3 R UG AR X LLBE 7 [7]. th 4B R 2 2 &, 2021,
101(25): 1978-1984.

Suzuki K, Wanibuchi M, Minamida Y, et al. Heat generation by ultra-
sonic bone curette comparing with high-speed drill [J]. Acta Neurochir
(Wien), 2018, 160(4): 721-725.

Akenaka S, Hosono N, Mukai Y, etal. The use of cooled saline during bone
drilling to reduce the incidence of upper-limb palsy after cervical lamino-
plasty: clinical article[J]. JNeurosurg Spine, 2013, 19(4): 420-427.

FIRFF AL [J]. HHAREE 224 &, 2020, 100(45): 3646-3648.

B, T T2 A R ) e R R SOME S5 R A

FOGARCR UL [1]. A sE IR SRR &, 2026, 43(1): 154-158.
s H 391:2025-10-25)
(Rt : B2

F b, &IR5R, RIRAE, . WM B BT B R L1657 5T B M HAL R IE RITL [J/CD]. + £ F 545

B e T4, 2026, 12(1): 25-30.



