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Application of different ultrasonic osteotomy methods in cervical expansive open—door laminoplasty/LIU
Xin, GERILE, YANG Peng, et al/Chinese Journal of Spine and Spinal Cord, 2021, 31(1): 25-30

[Abstract] Objectives: To investigate the different entry point and angle of bone cutting with ultrasonic bone
cutter in patients underwent cervical expansive open—door laminoplasty (CEOL). Methods: 256 patients who
were administrated in the Orthopedic Department of Peking University International Hospital from January
2016 to June 2020 were reviewed retrospectively. All the patients underwent CEOL and were divided into
four groups according to different osteotomy access as followed. Group A, ultrasonic flake cutter withupright
access in 64 cases; group B, improved ultrasonic flake cutter with vertical to lamina access in 69 cases;
group C, improved ultrasonic hooked cutter with vertical to lamina access in 46 cases; group D, traditional
osteotome in 77 cases. Open—door time, intraoperative blood loss, allogeneic blood transfusion, surgical compli-
cations related to osteotomy such as spinal cord injury, dura tear, and C5 paralysis. Japanese Orthopedic As-
sociation (JOA) scores before and 3 days after surgery, and the rates of improved JOA score were recorded.
Results: All patients underwent C3—C7 CEOL. The open—door time of group A, B and C were significantly
lower than that of group D(10.3+2.7min, 10.9+2.8min, 10.1+2.7min vs 13.3+2.8min)(P<0.05). Intraoperative
blood loss in group B and C was significantly lower than that in group D (205.9+127.1ml, 226.5+104.9ml vs
273.5+£164.3ml)(P<0.05), and there was no significant difference between group A and the other three groups
(P>0.05). The rate of allogeneic blood transfusion in group A was significantly higher than that in group B, C
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and D(12.5% vs 2.9%, 2.2%, 2.6%)(P<0.05). The incidence of C5 paralysis in group A was significantly high-
er than that in group B, C and D (P<0.05), while there was no significant difference between the other 3

groups(P>0.05). The postoperative JOA score of all groups improved compared with preoperative JOA score(P<

0.05), and there was no significant difference of the rates of improved JOA score, as well as of JOA score

between preoperative and 3 days after surgery (P>0.05).

Conclusions: The use of ultrasonic bone cutter in

CEOL can significantly reduce the open—door time and intraoperative blood loss, and significantly improve the

postoperative nerve function.

Upright access at the traditional bone cutting point on the open side can in-

crease the rate of allogeneic blood transfusion. Vertical to lamina access at the bone cutting point moved in-

wards by 1-2mm can reduce the rate of allogeneic blood transfusion, so can the hooked cutter.

[Key words] Ultrasonic bone cutter; Laminoplasty; Osteotomy method

[Author’s address] Department of Orthopedics, Peking University International Hospital, 102206, Beijing,

China

HE J& I SR HF T THE S Y R B R (cervical
expansive open—door laminoplasty, CEOL) - Hi
Hirabayashi 7£ 1983 4E4& Hi!1 J2& H §ii 2 NGB YT
22715 B R S 10 A SR SN2 — I PR
)2 By s e 3, AL G877 2 IF T 1) 4 2 b
JH W 8 g P B R4, 95 B 5t R X
PR BORB AP AR 22 55 U o 7 i D A
R T H ) HAIRIR | W4T
/NIRRT N T AR AR TR b 220 SR
HRIETE CEOL b W H B 75 1 ) 2 4 A7 2o B
FT I JC AR T AT 5 MR 40 7 1 0 B A s R A
[Fi) 1) 1 A E K 0 Sk R TR TR B 2 M 5
Wi, ASBIETE B H B SE I TEA R R 7T Y0 5 5K
T S i % BT T TARAE T RO AR R B 2T

1 ARFIFE
11— BBk
WA 2016 4 1 H~2020 4 6 ALK
2 [ bR B2 B 5 BHT CEOL 199 1 35 256 1], R 4
AR IFTI R VI SO A B o 4 4, B
R ) 3 21 R R T Sk B U) B A (A
41)64 1, R 773k T ELMEAR VI 4 (B 41)69 i,
BAPIR T S 3 T HEAR VIS 40 (C 41 )46 ) 154 T A
4 (D )77 Bl WA B H — R
AR PR TR B
1.2 WA K HEBR bR
ALARUE . (1)12 W7 R BE AL SAERS ; (2) 5
I EHEMEE DA o 3~4 WELHIHBE2Z 5 (3)
[ — AR FE AT AR TIPS, %47 C3~C7 15 Bt CEOL;
(HBEFEFRALFAREEZUE HEBRRAE . (1)
FHESM 5 (2) BHET AR L 5 (3) WA S0UHE 1T % [

AlE R ; (4) 6 IFHOHEE P78 i
1.3 FAREHE

BB T AR WU ML, Mayfield Sk 282 [ €
SR SRS, RASUS B Y0 B2 b
HE R Y BOBUN A Al B M BR SG  Ad F R E me ry
BT A A R OGS A 2 5 ME AR A S 58 AL R
B T KR oy b B AR R, ARSI TP B
5 AORE 40 R DU U4, #7545 T AU FH K AR K
I XD860A .

A TFTTIN T DA RO N & 5 HEMR Sh 2% 28
S OSSN ER C N TN Sl W G L E Ry =7 by
HERR (] 1a) .

B ZHFF 17100 T 0 e OG5 P9 2% 5 AR A1 2% 28 5t
SN 1~2mm A0 FH bk T Sk 3 BT HE AR 7 1)
o AbKs 4 JEHEMR D)% (A 1h)

C ALTF I HKe 560 0K T S 40 sty 8 1 ME Al 1) B2
Uig, FEMHROCTT N & SHEMR AP A R NS 1~
2mm Ab [ s 1] 3k S B 80 T B MEARZ A D)
(E 1e),

D ZHTFT M TR OC TS N 2 5 HEAR P 2% 32 5t
A Aol FH R 86 s B S BT A AR

VU 20 52 BT 1] B A A LA T T3l A Sy B B ik
FE 357 LIRS A AR BB [ 0k DG R A Al DB v
SERMEE T RBUE AR R ECE 5 1 RJFR
BR 51 bR UE R 24h BT R /DT 50ml,

1.4 W LIT RO R b

WCSRITA A T AR P TEAERE (F#
HERAETF UG 2 A B SEBIET]), Rbm
Sty AR S AR I 0 A A OGO RE L R
T REZ W 456 BE i i AR | AR Y C5
PR BRI AE KBRS 5 78 H BUHE CT K


lixiang
高亮


A RIS R 2021 458 31 B LW Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.1 27

B AR 280 B T T TN 1 O (1 2) , FE R T
MARE®H 3 KRAH 2,:’%l’7l|‘iH9}/£\(Japanese
Orthopedic Association, JOA) BEEIIRE T R 40
(17 53) W EHF s aefE oS AT IPAL , JFITHA
JOA P38 JOA BEFR=[(ARJF JOA T3 - AR
JOA P73/ (17-ARHI JOA P73 )x100%].,
L5 Stk

) SPSS 17.0 S8 i B A4 % B 4fs #4743 47
PG B2 530 A0 (0 1 2 BEORER HI S (8 45 1 22
7N AR TR A T i 5ERR T AL (25%
BT, 75% 0080 ) R | THECTOR R 15k (F 4
F)2R7R G IEZS 3 A1 (1 3 £ WOk [A] L 35 R 2 ST
FEAS ¢ K36, AR IE 20 A0 A9 Tt BERk 4[R]3k
JH Mann-Whitney U %, THECHE R ] L3R
FRITRE | EAOE R K5 M Fisher K516
5, AR L P<0.05 NZESFA G FE L,

2 &R
21 —BAEN

A ST B AT A 44T €3~C7 1B CEOL, —
MEBEREILZR 1, DU AR AR I 5 1 51 20 L
F25(P>0.05)
22 FAREE

0.05) , H A 20 (0] TG b 2 22 5% (P>0.05) , B AH ¢
FE L AE . C5 A28 BRI AE DU 41 & A 5 A 10.9%
1.4% 0% % 2.6% A AW F & T B.C.D 4l (P<
0.05), HA gl A o i % 25 5% (P>0.05) . MUl B
VIR & A 4 T BB 37 0 B B g 5
2.3 AREHMHE CT W4

e 2 s, A BE RS SHE CT £ 4 34
R IE SR T4
24 MWLIEEMGE

PUZH B3 R 5 Y JCRE R I # R JE JOA B
53 ¥4 8 2R F AR AT (P<0.05) 5 VU 2H F8 5 21 ] L 3%
AT JOA PF4r ARJF JOA PF43 K JOA B35
T E G F 225 (P>0.05,% 3) .,

3 it

3.1 #@AEJITE CEOL thiv i H
I — R D TR R

IR 7 SR Sl S B = A VDB, R LA 4k

PEPEAT H X AR BB I BB AE T, X 20

LURTT B HE AR TN,

1 HABRE—HAH
Table 1 General data of four groups

VU ZH B B TF TR ] A b b i i R rp AT - AER () PES (5540
X . " " ; Number(cases) Age(years) Sex(male:female)
S K I TE TN AR OGO A dn gk 2 PR A4l o S0ulL] 1430
O=x11. :
A B.C AP R 8 &> F DUl (P< Group A
8 - . B .
0.05), Rz B.C WHBZEL T DA (P< Group B 69 3765115 36:33
0.05), A A5 HA=HHLREZESR (P>0.05), oo 46 57.0£9.2 24:22
VU 21 S5 S A IR 2 5 N 12.5% . 2.9% \2.2% M DAL . ol ot
2=1 ] .
2.6%,A 4L RE IR B E T B.C.D =41 (P< Group D
x2 MABEFRBERILE
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S UK fi i (1))
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IFAAE (f91])
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M2 Ty i 52
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Figure 1 Schematic diagram of ultrasonic osteotomy a Upright osteotomy with flake cutter b Vertical lamina osteotomy

with flake cutter ¢ Vertical lamina osteotomy with hooked cutter Figure 2  Postoperative axial CT scan—from 4
patients selected from each group—showed sufficient decompression a In group A,the cutting edge using ultrasonic bone
cutter was close to the vertebral pedicle and intervertebral foramen b The cutting edge of group B was relatively far
away from the vertebral pedicle and intervertebral foramen ¢ The cutting edge of group C was relatively far away from
the vertebral pedicle and intervertebral foramen d The cutting edge using rongeur of group D was relatively far away

from the vertebral pedicle and intervertebral foramen
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Table 3 Comparison of pre—and postoperative JOA scores& JOA scoring improvement rate between four groups

A4l B4 4l D4l
Group A Group B Group C Group D

JOAVESY
JOA score

AT

Preoperation 73+1.2 7.0(6.0,8.0) 6.75(6.0,8.0) 7.0(6.0,8.0)

ARJF 3d ® o) O] )

3 daye aftor surgery 11.2+1.5 11.0(10.0,12.0)° 11.0(10.5,12.0)" 11.0(10.0,12.0)

W MK (0

JOAV Y L8 (%) 40.0+12.8% 40.9(33.3,45.8) 41.9(35.2,50.0) 43.0(37.2,50.0)

JOA scoring improvement rate
1. (D5 R AR LEL P<0.05, 314k BRI i A7 8 (259 1 8L, 75% 1 K0 F2m
Note: (DCompared with the same group preoperative, P<0.05. ALL items are described as medium (25 percentage,75 percentage)




A RIS R 2021 458 31 B LW Chinese Journal of Spine and Spinal Cord, 2021, Vol.31, No.1 29

B EE AN TR AT s e R RCR . B E WA
W JCXT CEOL Hh s A 8 T iy s i ko, A
W B 7 LB B IR Y E M . AR ]
SLEEER RO 2E R DI R & 58 JJ7E CEOL
TR H
3.2 M EJITE CEOL R R ) & F i & 4
PP

A I AE TR AU v AR R s S B
E VR T AR L U AT SR G i A0 e SR
KT, JT Sk Bl ik B FR AL ZURD 25455 1k TAE | FRAIR T 45
it 2 0 S, 22 0 SCHRSIE 52 T 18 75 i T4
A SNBE T AR ) R 8 TR R % 4
PR TEARBESE | = AN B T RS e 2l B 1Y
I RE B SR, RS AR B E A 4
Yigedi s, UESE T CEOL A Hn; @ T B
R4tk [RIE T ITE0 B A S N RS A 2 B
HEAR DI B AN 23 18I0 i B A 408 1 = A 2

N R A R I IR AR e X e 4y R )T
YIg R HE B 70°C LA B il A5 SClk iz
TR TR AE R — B B Rl SRR
U P R | R A A 514, FRATTAE SE B ]
Yo RSO N 0k = WARTI S g e TR ¥
— MR S AR KRR TR )
Az 2 AR, R A BN IR B O N R A
0 e T T e R R R R AN B AE [ —
AV 5% BRI T Aed 4 ol e kA B0 40

A AT RO AR TR L, A 2R
Bk IE 72 CEOL F-AK v o A M 75 - 0 nl ik /b R
H Il 4014151y i S0 i) 7 A HE AR DD BR TR G R
v, TS DA R T R R A S
TN R BN X v = = IS I <0
B I BRALNE B 2 Ak A48 BT AR Y JRy S b i A
FH AT 5T 5% 8 75 R 0 AT A 3 AR o o o
g V18 T H V) moHLRE | A5 5 A 8 2 i 2
FAR MM FBRVR, R B TILEY) i 7 A
Je 8 e T T AR R Ak A, [ R D s 4k
ROV A e 2 AU AR B T R AR A
1A s S = B RVl i B o 1 SR
PR T A R BTHE R ge T i, FRATTAE S
B Ve v UL 82 2068 75 8 70 0 VR TR JOE 92 1R
T A T W R I

TEARM G, = AN B ] R b S il
TowFE 25, (AR T UIE 4 50 i 2 0 5

THA =20, 7S PRERAE U5 2 %
FETF 1) 3 A v 0 ) e A R R A e ok A2 405 . S st
() A H M S 2% AR SF T E RIS B A T CEOL
Hh R ) A R S T R L, PR A
Sy TR IO RS R, SRR R OGN &
L AT S N R E R N A R R
VIR S 70 3 B 2 # K NEE | &) 3 B e Jik A
W, K U0 A RS DL R B AR AR T
M, BT LA ] Sk 6 10 375 A AR AH G 328 85 T KON
AT AT 1 S I A il e A 0 T S AR
il {EL PR RS A9 B 85 IO 24 AN BT K 75 ) 448 o A s
005 B A Rl ) KURS: AEARF ST b g B i A
FH W B 2 0ty 1) JEE 32O 3~d4mm , 55 SCHR 38 1 1%
G5 T EL TR B AR 24000 BT g 3 AT 30k 5 0 i R
FER 12 NI E

eI iE$E b, ZHCE SR BE A R AR TT
I R TSk REAT D A [ 1) R Y
1, PR CTE D) 3 M AR s 55 b A 1) R R 3 KA
HREDI L AEAE S H B AR R & (R #4R )
Sk 7 KA HE AR R i 120 2% 5 S0 8 PR A 1) DD
WD T VBN 07 a5, B b AT LR A 4
P45 RV AE ARS8 T AR 0 Sk 4R & A B el
WS 5, R JG AR KA CS AR RIFE & —Fh %
Y E I,
3.3 A EIIAEYIE I A T

TEABEGE T, TEAR S5 2Ty 56 i3t Iy 10
BT 5% 50 T 220 4 50 L & D he W 2 ok |
HA R A T2 S, IS CEOL i F 75 i )
AR 28 ) R 0T A0 R SCHR R A A

A )RR R U T M S
SN T B N [T (eI ¢ o N 1 s
AT B )AL R T TR A 3 R D AL g TR
A, R, AR A B 255 Wik
CAE V) B A B B AN TR 189 0 Sk AN 23 A D5 3%
ES

C5 &MU E I CEOL AR5 H WIT & AE , &
A LA 5 A ol AR G LA | AR B
I, FAR T BOEBE IR L CEBE 5 BT C5 fh 4
R 2 i 450 HL A I PR 38 A 22 A 45 T A 8] Lk
7 G 9F OPLL 42 A SCHER® 214 18 T 76 CEOL
CRRUUE R = ARTI 7L TN N K VT N L 2
W, AR NS B TIR G CS P ZE AR RR
HRAERSEE THLREXES , MAARN


lixiang
高亮

lixiang
高亮


30 rp A HE R AR 2021 RS 31 BE 1 W Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.1

B AR B AL C5 M2 AR R & AR R I
Tt ASHIFFE T S B LA f 15 PR 225 | Rt T
AR AN FU)E T S B CS b 28 AR BRI 11 245
W, X RARWTTE R R BRI G Tl ) 2 i
I C5 BRI, 75 AR A S 14 17 BE M AIF S 0IE 5 | 3
JERAT R — 2T A A,

Zi Lk, #8 CEOL " i 75 5 1 n] A %%
W TE T R B AR L, AR S R4 T e ek
L OTEIFT ML GE D) B A SRS D) B S 3 i SR
R P AT 1~2mm J5 T EHEAR P45 5
TEREEIR T Sk T s/ S AR IR

4 SEXH

1. Hirabayashi K, Watanabe K, Wakano K, et al. Expansive
open—door laminoplasty for cervical spinal stenotic myelopathy
[J]. Spine(Phila Pa 1976), 1983, 8(7): 693-699.

2. Bhatia NN, Lopez G, Geck M,
laminoplasty in the North American Population: a minimum of
two year follow—up[J]. Clin Neurol Neurosurg, 2015, 138(11):
165-168.

3. Hardman J, Graf O, Kouloumberis PE, et al. Clinical and
functional outcomes of laminoplasty and laminectomy[J]. Neu-
rol Res, 2010, 32(4): 416-420.

4. Li K, Zhang W, Li B, et al. Safety and efficacy of cervical
laminoplasty using a piezosurgery device compared with a
high-speed drill[J]. Medicine, 2016, 95(37): e4913.

5. Ito K, Ishizaka S, Sasaki T, et al. Safe and minimally inva-

et al. Posterior cervical

sive laminoplastic laminotomy using an ultrasonic bone curette
for spinal surgery: technical note[J]. Surg Neurol, 2009, 72(5):
470-475.

6. Bz, Lre, XNEE, AF. OB B ) TESUME G E AT
PN 7% N R A R R 7 1 STy i o 1 M [ 70 N o Ve
Iz, 2018, 50(6): 150-155.

7. INVF, BRI, RICH, AF. N HDE S TR JIAT SUESOR TR
14 e 5 Sk )] P RS R4 AE, 2007, 17(6): 458-
461.

8. Nakagawa H, Kim SD, Mizuno J, et al. Technical advantages
of an ultrasonic bone curette in spinal surgery[J]. J Neurosurg
Spine, 2005, 2(4): 431-435.

9. BRF, BET, WICH, AF A TR TR BRI
AR TR, 2005, 22(2): 377-380.

10. Matsuoka H, Numazawa S, Watanabe K, et al. Recapping
hemilaminoplasty for spinal surgical disorders using ultrason-
ic bone curette[J]. Surgical Neurology International, 2012, 3
(1): 70.

11. Nickele C, Hanna A, Baskaya M. Osteotomy for laminoplasty

without soft tissue penetration, performed using a harmonic

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

bone scalpel: instrumentation and technique[J]. J Neurol Surg

A Cent Eur Neurosurg, 2013, 74(3): 183-186.

. Suzuki K, Wanibuchi M, Minamida Y, et al. Heat generation

by ultrasonic bone curette comparing with high—speed drill

[J]. Acta Neurochir(Wien), 2018, 160(4): 721-725.

. Matthes M, Pillich DT, El Refaee E, et al. Heat generation

during bony decompression of lumbar spinal stenosis using a

high —speed diamond drill with or without automated

irrigation and an ultrasonic bone—cutting knife: a single—
blinded prospective randomized controlled study [J]. World
Neurosurgery, 2018, 111: 72-81.

TRV, BRikE, B SR E R R L AL U o 4 A AR
VIBRA i i I, AR AR 2455, 2018, 28(3): 234-
238.

Almahfoudh R, Qattan E, Ellenbogen JR, et al. Applications
of the ultrasonic bone cutter in spinal surgery:

nary experience[J]. Br J Neurosurg, 2014, 28(1): 56-60.
Sanborn MR, Balzer J, Gerszten PC, et al. Safety and effica-

our prelimi-

cy of a novel ultrasonic osteotome device in an ovine model
[JI. J Clin Neurosci, 2011, 18(11): 1528-1533.
JAAe it A, SRS B ]S MR HTE SUHE S B

FEUIAR R HIRBOR R[] IR B BHE, 2018, 21(1): 11-
13, 16.

Onen MR, Yuvruk E, Akay S, et al. The reliability of the
ultrasonic bone scalpel in cervical spondylotic myelopathy: a
comparative study of 46 patients [J].  World Neurosurgery,
2015, 84(6): 1962-1967.

Parker SL, Kretzer RM, Recinos PF, et al. Ultrasonic
BoneScalpel for osteoplastic laminoplasty in the resection of
intradural spinal pathology: case series and technical notel]].
Neurosurgery, 2013, 73(1 Suppl Operative): ons61-66.

Hu X, Ohnmeiss DD, Lieberman IH. Use of an ultrasonic
osteotome device in spine surgery: experience from the first
128 patients|J]. Eur spine J, 2013, 22(12): 2845-2849.
Wang T, Wang H, Liu S, et al. Incidence of C5 nerve root
palsy after cervical surgery [J]. Medicine, 2017, 96 (45):
€8560.

Wu FL, Sun Y, Pan SF, et al. Risk factors associated with
upper extremity palsy after expansive open—door laminoplasty
for cervical myelopathy[J]. Spine J, 2014, 14(6): 909-915.
Nakagawa H, Kim SD, Mizuno J, et al. Technical advantages
of an ultrasonic  bone curette in spinal surgery[J]. J Neuro-
surg Spine, 2005, 2(4): 431-435.

Hazer DB, Yasar B, Rosberg HE, et al. Technical aspects
on the use of ultrasonic bone shaver in spine surgery: expe-
rience in 307 patients|[J]. Biomed Res Int, 2016, 2016:
8428530.

(Wi H #1,2020-09-07 &1 H #1.2020-11-13)

EETT WEACES)


lixiang
高亮

lixiang
高亮




