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[ Abstract] Objective To compare the efficacy and complications of anterior cervical discectomy and fusion( ACDF ) with
single/double mini-incisions in the treatment of 4-segment cervical spondylotic myelopathy ( CSM ). Methods The clinical
data of 64 patients with 4-segment CSM treated with ACDF in Renji Hospital Affiliated to Shanghai Jiao Tong University School
of Medicine from October 2014 to September 2017 were analyzed retrospectively. They were divided into single incision group
(n=31, SI) and double mini-incision group ( #=33, DI ) according to the surgical incision. The surgical incision, neck and
shoulder pain visual analogue scale( VAS ) scores, Japanese Orthopaedic Association( JOA ) score and improvement rate were
compared between the 2 groups. Postoperative complications ( incision infection, dysphagia, hoarseness, Cs nerve root paralysis
and cerebrospinal fluid leakage ) in the 2 groups were recorded and compared. Results All the operations were successfully
completed. All the patients were followed up >12 months, with a maximum period of 2.5 years. The incision pain was relieved
in both groups at postoperative 72 h, and almost disappeared at postoperative 3 months. At the final follow-up, the VAS and
JOA scores of the 2 groups were significantly improved compared with those of the pre-operation, with statistical significances
(P<0.05), and there was no significant difference between the 2 groups ( P>0.05 ). In SI group, 16 patients sufferred
surgical complications, including incision infection in 1, dysphagia in 11, hoarseness in 2, Cs nerve root paralysis in 1 and
cerebrospinal fluid leakage in 1. In DI group, 5 patients sufferred surgical complications, including dysphagia in 3, hoarseness

in 1 and Cs nerve root paralysis in 1. Conclusion For 4-segment CSM with anterior spinal cord compression, ACDF with single/
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double mini-incision can effectively improve neurological function and relieve neck and shoulder pain, but double mini-incision

can effectively reduce the incidence of dysphagia.
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Tab. 1 Incision length, operation time, blood loss and follow-up time

4151 PIEHBE fem TR [E] /min AR H I A /mL Kyt / H
Group Incision length/cm Operation time/min Intraoperative blood loss/mL Follow-up time/month
ST 31 7.32+0.51 125.28 +30.81 108.61 + 86.70 10.25+2.54
DI 33 8.11+£0.62 132.12 £ 34.51 120.10 + 62.21 10.12 £2.31
®2 FAHEE VAS S IJOAES
Tab. 2 Pre- and post-operative VAS and JOA scores
DIPTSR VAS P43
ZH 5 VAS score of incision pain
n
Group AJFi 24 h ARJ572h AJ5 1 ARJFE 340N
Postoperative 24 h Postoperative 72 h Postoperative 1 week Postoperative 3 months
SI 31 53+14 3.6+1.2 24+0.8 0.5+0.1"
DI 33 S54=x1.1 35+1.3" 22+1.0° 0.6 +0.2°
HUH PR VAS 4>
2051 VAS score of neck and shoulder pain
Group AHIT AJa 1 AJa 34 H AJa 64H UNERVAIE!
Pre-operation Postoperative 1 week Postoperative 3 months Postoperative 6 months Postoperative 12 months
SI 75+12 52+1.8% 41+09% 36+1.1° 24+0.7%
DI 74+13 50+ 1.6% 41+0.7% 3.5+09%4 23+0.6%
JOA TSy
2 5] JOA score
Group AH A5 1 ARJ5 34 H AJF61HA AJF 1245 R (%)
Pre-operation  Postoperative 1 week Postoperative 3 months Postoperative 6 months  Postoperative 12 months Improvement rate( % )
SI 8.22+1.61 9.41+221% 12.82 +3.144 13.27 £3.14%4 14.87 = 1.15% 75.74 £ 18.91
DI 8.33+1.41 9.51+2.19% 12.93 +2.96% 13393414 1493 +1.014 76.12 £ 19.62

F: o+ ARG 24 W, P<0.05; A SRR, P<0.05,

Note: * P<0.05, compared with postoperative 24 h; A P<0.05, compared with pre-operation.
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Fig. 1 Imaging data of a typical case
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Male, 63 years old, C3/Cs/Cs/Co/C; CSM  a: Preoperative lateral roentgenograph shows C3/C4/Cs/Ce/C+ intervertebral space stenosis and ligament ossification
b: Preoperative CT shows Cas posterior osteophyte hyperplasia and Cj, 4 ossification of posterior longitudinal ligament ¢: Preoperative MRI shows that
C3/C4/Cs/Ce/C7 intervertebral disc herniation, significant compression of dural sac and high signal of spinal cord at Cs/Cs level d: Roentgenograph at

postoperative 2 d shows good position of internal fixator e: Preoperative double incision mark of cervical spine f{: Incisions heal well at postoperative

3 months

A STUAE S 1) 9 AR A 120 (R I AR X 4 B
CSM f8 35 K FIAS R SHE R 26 T AR 07 20697, s
TR R T R BRI, SUME RS T AR 26T 4
B CSM A RO X

FHERTEE TR E5A7 ACDF, SR BRAE A U 4>
VBRI AL 5 AR (ACCF ) DA SEF P # ek R T
A7 AR FREEE TR 327 B £ B CSM R
FA 3O [R) SHE R AR ZIG97, WS I AE & A
TEBLHEAT AT HL A R IR, ACDF I R & AE 2 A%,
ACCF # . Fountas %1755 1 015 41 2% il ACDF &
7 1) SR W R RIEA T [l B oA 2 B0, A Al
PRIME Y e A 3t iy, R DR AR Ao 77 1 ] T 4
HAERL K | FFEEA LA, ARG R i e ia
JBANNRARFGE RAE, HFART B2 i &
A e o R, i er sl b SIHE R B TR AR 5
FFRAE— BRI ST BT o FETCIR R4 N 18 R
PTG DL, far et oy 53 1 TR U R
WD BN, BRRARGIE R R A2, & HET
FFE ) 5 1] o Chin 261 038 2 B 3HEAR 5 &
LRI BORT T AR A, SR P SR ST T 1
HATRIME , ARSI T S5,

SHUME T I TR 5 0 W PRI X 11 2 2R S 2R R R
B, AR R AR A0 g s B
JREE0- 20 e B ZE PE i 9 ( COPD )2 FRA
2020 TR AR Y] O A R AR AR R g
RN Py A AR RS Y 2R
FAR 0B IR, SR HE LA 14 55 A BEAIL A o
HRoEA B o FESUHERT B S T) 96T 4757 B CSMY)
FAR TG ERTE R LI CHER R T 5 1 C, HE

i, UHIEAEXT EAMER I T RN, 25 5 AR
JEHERTERZH UMK , X AT Bt A2 2215 B il pi % TR
e A WA R e 2 A 3 L A g 118 D PR 22— 303 AR5
KRNI ACDF 36397 4 15 B CSM, B 1 K
JE2~3 em, VIO[EHE3~4(3.58+0.51 )em, RJFH
KAV RGL s K BRIRFEAE I, B AR T AR a] SR
rh R L P ERD) TR BT AN, (R 25 /IR g
2R, HAUNII T S5 0 M R 24 25 B TG
FHRYIFAR,

XUNIIET ACDF iP5 OV 1 288 51 st 47,
YITAR BA2hi b W) T Co/Cy FiT ColCo 1) I 75
R N N T I S @ 20 ) B Ol e 20
BB A R, A B T HE R A ARSI
A B F 2 DR 0 isE . QT FEARA 5 A W R HE Y
KA BT R ALEME (Cs RLE ) X MR AT
BB, JE TR R S A AR XK, 45 5 e A e
UMK, A5 AR PRI & A 0, P AR
R T8 S Co TG B A 5, X0 1 a5 b7 B
J7 AR AR LIRS IR D) H AR Y] H
PIZERLAL /NN, K)o o S0UAE Jo LR 2 2L A DR P T B
YIOFAR, RIGHERTE LA/, 70 PRE &A=
FAR. QE AR A M EE VL. BRI R
W15 B TS I B LI AN 25 52 A A A PRI XS
IR B e A A HJE: 22 BE ST R o — i
187 6 W I3 IR UL A RAS: B RS BBl A T AR A 5
W AR e AL A P 6 S R 5 I R Y R R
AW, HETMAERE, HERPRATGEZH
PRI IE R ARG R— BT SRR SR o A
WFFEME Fengbin 26 2 AR HEMERF IR 251, FEALFE



BAEAMNEE, 2020452 A, 55 18 555 11 J Spinal Surg, February 2020, Vol. 18, No. 1 + 23 -

Ca/Ca/Cs METRTBRE F Ji I B WL MU i 2 i AHERT,
FE Cs/Cof/ Co HEMIBR I8 I B WL M ZR itk AMERT, LA
SEREAR R E PG AL, RIS 10 22 R/

AHIEFE R P 434, S/ D AT G, T
FEAR AR, [F] B AR F 58 i R 3 Hy [R]— = i 58
B, ISR T A S A T AL I sl 2 v
ORI — B IGE, 25 b, SN ACDFIRY7
S 475 B CSM AR B B2 88 s i se oy, ATRRAIRA S -
$1 7 N PRI 1 e A 2, FLRT SE 36 PR R R IR B UL,
MR 25 B SR T AR IR i it 5%

2 %

[1] Liow MHL, Lee M, Goh GS, et al. Poorer fusion
outcomes in diabetic cervical spondylotic myelopathy
patients undergoing single-level anterior cervical
discectomy and fusion does not compromise functional
outcomes and quality of life[ J 1. Spine( Phila Pa 1976 ),
2018, 43(7): 477-483.

[2] Xiong Y, Xu L, Yu X, et al. Comparison of 6-year
follow-up of result hybrid surgery and anterior cervical
discectomy and fusion for the treatment of contiguous two
segment cervical degenerative disc diseases[ J ]. Spine
( Phila Pa 1976 ), 2018, 43(20): 1418-1425.

(3] BRERKT, Wikt tt, 5 ATl Mo e 6 e
S AT IR RS AR R | e E R R,
2015, 35(6): 602-609.

[4] Lian XF, Xu JG, Zeng BF, et al. Noncontiguous
anterior decompression and fusion for multilevel cervical
spondylotic myelopathy: a prospective randomized
control clinical study[ J 1. Eur Spine J, 2010, 19(5):
713-719.

[5] Koller H, Hempfing A, Ferraris L, ef al. 4- and 5-level
anterior fusions of the cervical spine: review of literature
and clinical results| J ]. Eur Spine J, 2007, 16(12):
2055-2071.

[6] Huskisson EC. Measurement of pain[ J 1. Lancet, 1974,
2(7889): 1127-1131.

[7] Yonenobu K, Abumi K, Nagata K, et al. Interobserver
and intraobserver reliability of the Japanese Orthopaedic
Association scoring system for evaluation of cervical
compression myelopathy [ J ]. Spine ( Phila Pa 1976 ),
2001, 26( 17): 1890-1895.

[8] Hirabayashi K, Miyakawa J, Satomi K, et al. Operative
results and postoperative progression of ossification
among patients with ossification of cervical posterior

longitudinal ligament [J]. Spine ( Phila Pa 1976 ),

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

1981, 6(4): 354-364.
Skeppholm M, Ingebro C, Engstrom T, et al. The
dysphagia short questionnaire: an instrument for
evaluation of dysphagia a validation study with 12
months’ follow-up after anterior cervical spine surgery
[ J ]. Spine( Phila Pa 1976 ), 2012, 37( 11 ): 996-1002.
He S, Feng H, Lan Z, et al. A randomized trial
comparing clinical outcomes between zero-profile and
traditional multilevel anterior cervical discectomy and
fusion surgery for cervical myelopathy[ J ]. Spine ( Phila
Pa 1976 ), 2018, 43(5): E259-E266.
Tamai K, Terai H, Suzuki A, ef al. Anterior cervical
discectomy and fusion provides better surgical outcomes
than posterior laminoplasty in elderly patients with Cs4
level myelopathy[ J ]. Spine( Phila Pa 1976 ), 2017, 42
(8): 548-555.
Wang SJ, Ma B, Huang YF, et al. Four-level anterior
cervical discectomy and fusion for cervical spondylotic
myelopathy[ J ]. Orthop Surg, 2016, 24(3 ). 338-343.
WRSCTE, SRIATSE, XI5 . U1 Br ACDF AL B ACCF
TR TR S TR LA T ] SRR,
2017, 23(2): 100-104.
M, 7T, BESE, G5 AT T RIGIT 4 T BOE
20 U 7 R B L ] AR A RHARGE, 2015,
35(11): 1129-1135.
Li Z, Wang H, Tang J, et al. Comparison of three
reconstructive techniques in the surgical management of
patients with four-level cervical spondylotic myelopathy
[ J ]. Spine( Phila Pa 1976 ), 2017, 42( 10 ): ES575-E583.
AAg, FoHfs, XU, 4. SR SRR AR AT
22715 oA BE AL SUME I (9 9 ACE FE L T ] i AR
BiZeis, 2012, 22(11): 963-968
Fountas KN, Kapsalaki EZ, Nikolakakos LG, et al.
Anterior cervical discectomy and fusion associated
complications [J]. Spine( Phila Pa 1976 ), 2007, 32
(21): 2301-2317.
Chin KR, Ricchetti ET, Yu WD, e al. Less exposure
surgery for multilevel anterior cervical fusion using 2
transverse incisions | J ].J Neurosurg Spine, 2012, 17
(3): 194-198.
Bazaz R, Lee MJ, Yoo JU. Incidence of dysphagia after
anterior cervical spine surgery: a prospective study| J .
Spine( Phila Pa 1976 ), 2002, 27(22 ). 2453-2458.
Kalb S, Reis MT, Cowperthwaite MC, et al. Dysphagia
after anterior cervical spine surgery: incidence and risk
factors[ J |. World Neurosurg, 2012, 77(1): 183-187.
(FHFSTR)



BAEAMNEE, 2020452 A, 55 18 5455 11 J Spinal Surg, February 2020, Vol. 18, No. 1 - 57 -

[14]

[15]

L16]

pedicle screw and cortical screw in posterior lumbar
interbody fusion: a prospective randomized noninferiority
trial[ J ]. Spine J, 2015, 15(7): 1519-1526.

HR, R, M, 5. 5 BUE Pl 8T 76 M HE
A AR T e R LT ] A FESMR R, 2017, 15
(6): 369-373.

KR, ARBE, BHE, S5 . K BTE UL R ET [ E SR
TERERE T AR g LD 1. R BE2E B, 2018, 15
(31): 129-133.

Mitchell SM, Wellington HK. Lumbar pedicle cortical
bone trajectory screw: indications and surgical technique

[ ] ]. Contemporary Spine Surgery, 2016, 17(1): 6.

[17]

[18]

J 2RI, ETE, AKE, A NI PR PR T I
B HME S AR ETHARIE T 8 AT TG A M R A8
P e AT L ]38 R 5244l 2016, 37
(7): 879-883.
Ashayeri K, Nasser R, Nakhla J, et al. The use of
a pedicle screw-cortical screw hybrid system for the
surgical treatment of a patient with congenital multilevel
spinal non-segmentation defect and spinal column
deformity: a technical note[ J ]. Eur Spine J, 2016, 25
(11): 3760-3764.
(R H I : 2019-01-05)
(ARGl SREIY)

(L% 237)

[21]

[22]

[23]

[24]

[25]

[26]

Puvanesarajah V, Jain A, Shimer AL, ef al. Complications
and mortality following one to two-level anterior cervical
fusion for cervical spondylosis in patients above 80 years
of age[ J ]. Spine ( Phila Pa 1976 ), 2017, 42(9):
E509-E514.

Fengbin Y, Xinwei W, Haisong Y, ef al. Dysphagia after
anterior cervical discectomy and fusion: a prospective
study comparing two anterior surgical approaches[ J ].
Eur Spine J, 2013, 22(5): 1147-1151.

Siska PA, Ponnappan RK, Hohl JB, et al. Dysphagia
after anterior cervical spine surgery: a prospective study
using the swallowing-quality of life questionnaire and
analysis of patient comorbidities [ J ]. Spine ( Phila Pa
1976 ), 2011, 36( 17 ): 1387-1391.

Olsson EC, Jobson M, Lim MR. Risk factors for
persistent dysphagia after anterior cervical spine surgery
[ 7 1. Orthopedics, 2015, 38(4): e319-e323.

Shi S, Li XF, Zhao QT, ef al. Risk factors for dysphagia
after single-level anterior cervical decompression with
arthroplasty or fusion: a prospective study comparing 2
zero-profile imp]ants[ J 1. World Neurosurg, 2016, 95:
148-155.

Cho SK, Lu Y, Lee DH. Dysphagia following anterior

cervical spinal surgery: a systematic review[ ] |. Bone

[27]

[28]

[29]

[30]

[31]

[32]

Joint J, 2013, 95-B(7): 868-873.
Mendoza-Lattes S, Clifford K, Bartelt R, ef al. Dysphagia
following anterior cervical arthrodesis is associated with
continuous, strong retraction of the esophagus[ J1.J Bone
Joint Surg Am, 2008, 90(2 ): 256-263.
HoRAY, TONR, AT, G FFIEME R BUE Bl
(ROI-C ) 75 SJUHE S BiJ 35 980 s Rl 5 A Hh W B s PR AUF
FE[T ). R B2, 2014, 24(6): 510-516.
ThURKE, R, T e, S5 . AR L S50 T K
VBl A M T 2 2 K e A WA TR e i A 34 110
b L) ] ESTESNRHR, 2014, 22(21):
1921-1925.
HIHE, MR, PR, S BT BOMIRL 2277 Br
TS R 5 AR A T 2P 2L 2 K i A MR R X 4 A=
AL ] BHESMRE, 2015, 13(1): 4144
Chen Z, Wei X, Li F, ef al. Tracheal traction exercise
reduces the occurrence of postoperative dysphagia after
anterior cervical spine surgery[ J ]. Spine ( Phila Pa
1976 ), 2012, 7( 15): 1292-1296.
WS, XU, KR, A5 A S S
RIS R S g IV IS NS D v I R S
FIEEF], 2012, 39(19): 97-98.

(Ui H A : 2018-09-10)

(A3CHwiE: T 4F)





