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The efficacy and safety of ultrasonic bone cutter used in anterior cervical corpectomy and fusion
surgery/LIU Xin, WANG Xiangyu, WEN Bingtao, et al/Chinese Journal of Spine and Spinal Cord,
2018, 28(4): 303-308

[Abstract] Objectives: To investigate the efficacy and safety of osteotomy using ultrasonic bone cutter(UBC)
in anterior cervical corpectomy and fusion surgery. Methods: A total of 51 cases diagnosed as cervical
spondylotic myelopathy underwent anterior cervical corpectomy and fusion surgery from April 2015 to March
2017 in our hospital. They were divided into group A(UBC group) and group B(traditional tools group). In
group A, there were 15 males and 11 females with an average age of 52.7+£7.3(37-66) years old. There were
13 males and 12 females with an average age of 50.5+7.9(38-67) years old in group B. Osteotomy time,
intraoperative blood loss, surgical complications such as spinal cord injury, dural tear as well as dysphagia,
Japanese Orthopedic Association (JOA) score before and at 3 days after surgery, improvement rate of JOA
score and hospitalization time were recorded. Results: The average osteotomy time was 8.3+1.5min in group
A, which was significantly less than that in group B(11.3+1.5min, P<0.05). The average intraoperative blood
loss was 122.6+28.0ml in group A, which was significantly less than that in group B(163.4+39.0ml, P<0.05).
No spinal cord injury or dural tear was present in either group, and no patients had neurological deficits
postoperatively. There was 1 case of dysphagia in group A, 1 case of laryngeal nerve injury and 1 case of

urinary tract infection found in group B. The preoperative JOA score was 7.2+1.6 in group A and 6.8+1.4 in
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group B, which showed no significant difference between two groups(P>0.05). The postoperative JOA score was
11.3+1.5 and 10.9+1.3 in group A and B, respectively, which improved significantly compared with the pre-
operative one (P<0.05), but there were no significant differences in the improvement rate of JOA score, and
hospitalization time(P>0.05). Conclusions: It is safe and effective to apply ultrasonic bone cutter in the ante-
rior cervical corpectomy and fusion surgery. Compared with the traditional tools such as rongeur and high-
speed grinding drill, the application of ultrasonic treatment can shorten the operation time and intraoperative
blood loss effectively.
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Figure 1 A 47-year—old female patient a, b Preopera-

tive X —ray posteroanterior and lateral view of cervical

narrowed

at C4/5 and C5/6 levels ¢ Sagittal MRI before surgery demonstrated spinal cord compression at C4-C6 level d Axial

MRI demonstrated that spinal cord compression at C5 vertebral body level e Sagittal CT scan before surgery demonstrat-

ed ossification of posterior longitudinal ligament at C5 vertebral body level f Axial CT scan showed that ossification of

posterior longitudinal ligament at C5 vertebral body level g,

h Postoperative X-ray posteroanterior and lateral view

of

cervical spine i Sagittal CT scan after surgery demonstrated sufficient decompression at C4-C6 level by corpectomy using

ultrasonic bone cutter j Axial CT scan showed that decompression at C5 body level
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groups
A B
Group A Group B
(min) o)
Vertebrectomy time 8.3x1.5 11.3£1.5
(ml) D
Blood loss 122.6+28.0 163.4+39.0¢
Hospital svey 6.80£0.89 6.841.06”
JOA
JOA scores
b 4 7.2+1.6 6.8+1.4%
Teoperation
3d ® ®
3 days after surgery 11.3+1.5 10.9+1.3
JOA (%) @
JOA scoring improvement rate 41.7:13.6 40.4£9.3
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60% el

B0 Al-Mahfoudh ™

2
3.2
22.5kHz~40kHz,
[12]. ’
3.3
[8.10]

’

0.05~0.36mm

’

<3

[11]
o



2018 28 4 Chinese Journal of Spine and Spinal Cord ,2018,V0l.28 ,No.4 307

[13]
o b b
[9.18.19]
bl ]
o , 34
3~5mm), 0.5~ ,
0.7mm'™, : 130506 Ngkase U9
“ ” “ ”
, Hu
19
. , o128
[15] [12]
’ o b o
Nakagawa [ , Ponte
[20]
o o
Nakase [
17
o Grauvogel [ o ,
o
b b b
, Nakase ,
5 5
o b
(e} bl
b b 9
(e} (e}
b b
bl bl
[o} ’ o
(e}
9’ b CT 9 b
bl b
b o b ’
o bl b 9
b o
(e} bl
9 N o
b b b
b o 9 ’
[11]
o bl b o
9 N b ) b
9’ b [e] b N

4
1. Chen ZH, Liu B, Dong JW, et al. Comparison of anterior
corpectomy and fusion versus laminoplasty for the treatment of
cervical ossification of posterior longitudinal ligament: a meta—
’ ° analysis[J]. Neurosurg Focus, 2016, 40(6): ES8.

’ ’ 2. Vercellotti T. Technological characteristics and clinical indica-



308

2018 28

Chinese Journal of Spine and Spinal Cord ,2018,Vo0l.28 ,No.4

. Pavlikova G, Foltan R, Horka M, et al.

. Iwasaki M, Okuda S, Miyauchi A, et al.

tions of piezoelectric bone surgery[J]. Minerva Stomatol, 2004,
53(5): 207-214.

. Gleizal A, Bera JC, Lavandier B, et al. Piezoelectric osteoto-

my: a new technique for bone surgery—advantages in craniofa-

cial surgery[J]. Childs Nerv Syst, 2007, 23(5): 509-513.

. Robiony M, Polini F, Costa F, Piezoelectric bone cutting in

multipiece maxillary osteotomies [J].

2004, 62(6): 759-761.

J Oral Maxillofac Surg,

Piezosurgery in oral
and maxillofacial surgery[J]. Int J Oral Maxillofac Surg, 2011,
40(5): 451-457.

Surgical strategy for
cervical myelopathy due to ossification of the posterior longi-
tudinal ligament: Part 2: Advantages of anterior decompression
and fusion over laminoplasty[J]. Spine(Phila Pa 1976), 2007,
32(6): 654-660.

. Liu X, Min X, Zhang H, et al. Anterior corpectomy versus

posterior laminoplasty for multilevel cervical myelopathy: a
systematic review and meta—analysis[]]. Eur Spine J, 2014, 23
(2): 362-372.

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

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

. Al-Mahfoudh R, Qattan E, Ellenbogen JR, et al. Applications

of the ultrasonic bone cutter in spinal surgery—our preliminary

experience[]]. Br J Neurosurg, 2014, 28(1): 56-60.

10. 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 Neu-
rosurg Spine, 2013, 18(6): 627-633.

s s s

1l , 2005, 22(2): 377-380.

16.

17.

18.

19.

20.

[J1 , 2017,
27(5): 418-422.

. Nakase H, Matsuda R, Shin Y, et al. The use of ultrasonic
bone curettes in spinal surgery [J]. Acta Neurochir (Wien),
2006, 148(2): 207-213.

. Matsuoka H, Itoh Y, Numasawa S, et al. Recapping hemil-
aminoplasty for spinal surgical disorders using ultrasonic
bone curette[J]. Surg Neurol Int, 2012, 3: 70. doi: 10.4103/
2152-7806.97542. Epub 2012 Jun 19.

[J]. , 2007, 17(6):
458-461.
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.

Grauvogel J, Scheiwe C, Kaminsky J, et al. Use of Piezo-
surgery for removal of retrovertebral body osteophytes in an-
terior cervical discectomy[J]. Spine J, 2014, 14(4): 628-636.
Sanborn MR, Balzer J, Gerszten PC, et al. Safety and effica-
cy of a novel ultrasonic osteotome device in an ovine model
[J]. J Clin Neurosci, 2011, 18(11): 1528-1533.

Hu X, Ohnmeiss DD, Lieberman IH. Use of an ultrasonic
osteotome device in spine surgery:

128 patients[J]. Eur spine J, 2013, 22(12): 2845-2849.

experience from the first

[J]- , 2015, 25(6):

518-523.
( :2017-12-16 :2018-03-29)
( / )

( )



