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Comparative analysis of two hybrid technique in treating multilevel cervical spondylotic myelopathy via anterior ap-

proach TANG Bu-shun,YAN Cheng,ZHANG Xiao-ke ,LIU Yi-bing, WANG Chao ,and WEI Bing. The First Department of
Orthopaedics ,the First People s Hospital of Yongkang,Y ongkang 321300, Zhejiang, China

ABSTRACT Objective:To compare the clinical effects and complications of two hybrid decompression techniques in treat-

ing multilevel (=3) cervical spondylotic myelopathy (MCSM ). Methods : The clinical data of 124 patients with multilevel (=

3) cervical spondylotic myelopathy treated by surgery and follow-up from January 2008 to December 2016 were retrospectively
analyzed. According to the different operative methods,the patients were divided into group A and group B. Anterior cervical
discectomy and fusion (ACDF) combined with anterior cervical corpectomy and fusion with preserved posterior vertebral wall
(PWCF) were performed in group A; ACDF combined with anterior cervical corpectomy and fusion (ACCF) were performed in
group B. There were 44 males and 16 females in group A with an average age of (60.43+7.52) years old,46 males and 18 fe-

males in group B with an average age of (61.61£6.39) years old. No significant differences were found in gender, age between
two groups. The operative time,intraoperative blood loss,hospital stay,rate of complications,postoperative Japanese Or-

thopaedic Association (JOA) score and improvement of cervical curvature were compared between two groups. Results : All the
operations were successful. The follow-up time was 13 to 28(23.0+£12.1) months in group A and 12 to 30(24.0+11.5) months
in group B. The operative time, intraoperative blood loss , hospital stay in group B were higher than those in group A (P<0.05).
A total of 37 patients occurred complications, including 14 cases in group A and 23 cases in group B. The incidence of compli-

cations was 23.33% (14/60) in group A and 35.94% (23/64) in group B. The incidence of complications in group B was sig-

nificantly higher than that in group A (P<0.05). Postoperative JOA scores were significantly improved (P<0.01),there was no
significant difference between two groups (P>0.05). The physiological curvature of cervical vertebra was improved significantly
after operation,and there was no significant difference between two groups (P>0.05). Conclusion: Both surgical methods can

obtain satisfactory clinical efficacy for multilevel (=3) cervical spondylotic myelopathy,but compare with group B (ACDF
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combined with ACCF) , group A (ACDF combined with PWCF') has shorter operation time, less trauma,less bleeding, and low-

er incidence of complications. ACDF combined with PWCF can be preferentially selected for the patients who corresponding to

the indications.
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KM EBEWAFFEVF 241, MCSM (11 2% F AR J5 =X
43 4F Smith—Robinson 28 HE 8] B i [ &l 4 A (anterior
cervical discectomy with fusion, ACDF) , #i {4 ¥k 41
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sion, ACCF), {88 5 BE A HEMR R 42 U 50 U8 Hs il 5 AR
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posterior vertebral wall,PWCF )45 i % 3 958 3 37
PR E SR SMHE 2k AT RGN WUEHOR
(hybrid decompression technique ), N5 MCSM it
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HIF .
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2008 4F 1 J] & 2016 4F 12 J g UAF & b ik br
HER 124 )8 H W ABEFEIF 4 P, Hrp A2

(ACDF it PWCF)60 {7, 55 44 {5, 16 i, 4Fi%
(60.43£7.52) % 5 £ FF BB (R 0L R DR
o B A8 A i SR B 25 ) 1S )5 A 1A A Bl
Sk HUR AT S 15 153 B 49 il L4 1 B 1L i

B 21 (ACDF Jin ACCF)64 5], J; 46 ], 2 18 3] , 47 %
(61.61+6.39) % s &7 - BB 17 Bl 5 Kol 1 AR AT
WY fy Sk 2K A0 475 S 18 ] 53 A B 50 4] 4 A B
14 4], PALRE — BRI E S Wk 1.

1.4 RJ7Trk

1.4.1 FARIE BB RN, S0 A0k
PO BRI 8, BIENL . et ACDF R TI V] W
AR BTN LT HE A, A B 0 R A 18] 8%, A K
T R ) 22 AR AR B AR SR B M, A I AR
LM BT, AN EEGFIE o W 2 BRMEA S S 1 5 B
I P A 1) 25 o ST DI BRR S A0, UL P /0N 22 g
(e AN i . AR JJUTWTJE 1 mm AE Al 1 4 Bl
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R 5 A R, v Ok | L I O B R 5 IS 1Y cage A
HEMRIBR . 4T ACCF 3 PWCF : [R] - 75 Ab 3375 1) Bk A
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TESHEHA T T 1 g, SR H 3h 4 J )G L EREHE,
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Tab.1 Comparison of general data of patients with multilevel cervical spondylotic myelopathy between two groups

a5 o~ P53 (1) A I I R S FARTE (1) W 15 ]
% /s (x£s, %) (B1) (B1) 375 4% (x5, H)
A 41 (ACDF+ PWCF) 60 44 16 60.4327.52 15 15 49 11 23.0£12.1
B 41 (ACDF+ ACCF) 64 46 18 61.6126.39 17 18 50 14 24.0+11.5
5 i - x’=0.033 1=0.944 X°=0.155 x'=0.039 X’=0.241 1=0.472
Pl - 0.856 0.347 0.694 0.842 0.623 0.638
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[B) bb A SR R b 7 FEAS ¢ K 35 F- AR AT S Co—C; Cobb
£ HCECR T EC NS ¢ K56, 2L 1A) Fb 50 R ST A AR ¢ 4G
5. DL P<0.05 N2EFH G5 X
2 #R

BT A B3 FARMA B DT ] A 41 13~28(23.0
12.1)/4 1 ,B 41 12~30(24.0+11.5) 1 H .

2.1 —JRAE SV Z,

PRZH B8 TR ] AR A Rt o e (] b A
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BRGSO IELAE, 75 S W 9 1, A 41 4 71 ,B
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20 ,A 41 4],B 411 B ;Cs t AR RREE 4 6], A 21
1 4],B 21 3 6 i Bl B4l 1 #l; EEmEASR .
WIS SRS 7 4 ] LA 4 1 31 ,B 2H 3 1] ;A 2H i
H It RRE R A%k 23.33% ,B 41 35.94% ,B 4 3F
RAE R & T A 41 (P<0.05),0L3% 2, firfi 7=
WO R K R A T A R R X e T IR

B FEWA BRI EE RGBT L 1 J~3 4
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PR E ARG 1 JE 6 AN H AWK BE VI A2 3)
AEMY JOA &I PE 43 B8 A Fr B B 3% (P<0.01),A
41 JOA 53 AR TG 1 (10.32+1.47 ) 43 38 Jin 21 2K ¥k Fifi
Vil (14.55£1.65) 4 (P<0.01) ;B 4 JOA 34 WA
HIAY (10.21£1.53) 2382 R BB D5 I (14.39+
1.76) 43 (P<0.01) ; i 4 b 4 22 3 LG i 24 2 L (P>
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248k 2 DL R R MEAR M IR T SO A RS e
Sy W BLAK R UL BB AL R B S Bl A BT T 2 45 T
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JiE 22 TN P 4G Ak (Hybrid B2 ) AT LIRS

K2 MAZTREBEEIEFREEFANE RPERNE EREEMHLZELERILE

Tab.2 Comparison of operation time ,intraoperative blood loss, hospital stay ,complication of patients with multilevel cervical

spondylotic myelopathy between two groups

it (ks FARI ] (x5 ,min) A H Ik (s, ml) FEBEI ] (xts ,d) It KA (%)
A 41(ACDF+ PWCF) 60 12521 16756 8.0£1.7 23.33

B 41 (ACDF+ ACCF) 64 141235 225+89 9.0+2.9 35.94

K 36 8 - t=3.0615 1=4.3104 1=2.3226 X'=2350
PfH - 0.002 7 0.000 0 0.0219 0.0250
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Tab.3 Comparison of JOA scores before and after operation of patients with multilevel cervical spondylotic myelopathy

between two groups(x+s ,score)

A 2 (ACDF+ PWCF) i) $=60

B 2 (ACDF+ ACCF) 5 $ =64

i ng% ngﬁ B WM 5 ngg ngg B BRI w4
AR A 2.25+0.54  2.16£0.26  3.06£0.26 2.24+0.56 10.32+1.47 2.29+0.44 2.21+0.30 3.00+0.22 2.04+0.36 10.21+1.53
Aig1H* 3.16+£0.43  3.22+0.46 4.30+0.47 2.45+0.23 12.56+1.25 3.11+0.53 3.17+0.39 4.26+0.45 2.41+0.26 12.34+1.31
K6 4H* 3.31£0.35 3.32+0.29 4.44+0.63 2.49+0.32 13.63+1.47 3.28+0.40 3.31+0.35 4.37+0.59 2.50+0.27 13.57+1.39
RIKBET* 3.46+0.51 3.39+0.48 4.63+0.82 2.68+0.35 14.55+1.65 3.42+0.50 3.43x0.39 4.60+0.72 2.61+0.35 14.39+1.76
FAH 10.89 15.56 15.56 21.01 15.87 11.03 9.84 15.67 20.96 15.36
Py 0.000 0.000 0.000 0.001 0.000 0.000 0.000 0.000 0.001 0.000

AR A, P<0.01, WAL FL e, AR 1=0.407 7,P=0.684 2; K J5 1 J# 1=0.955 5,P=0.341 2; R J5 6 4~} 1=0.233 6,P=0.815 7; A WK bifi Vi

t=0.5214,P=0.603 0

Note: *Comparison with preoperative data of the same group , P<0.01. Comparison of total score between two groups, preoperative :¢=0.407 7,P=0.684 2;

postoperative at a week :1=0.955 5,P=0.341 2 ; postoperative at 6 months:¢=0.233 6,P=0.815 7 ;at final follow-up :t=0.521 4, P=0.603 0

x4 FAASTREBEIHERFARAE C~C; Cobb FLL & (v+s)
Tab.4 Comparison of Cobb angle before and after operation of patients with multilevel cervical spondylotic myelopathy

between two groups(x+s)

i fi A 41 (ACDF+ PWCF) i $£=60 B 241 (ACDF+ ACCF ) | §=64 1Y P
PNl 6.05:2.47 6.11:1.93 0.1512 0.880 0
AR BT 8.95+1.65 8.69+2.36 0.7066 04812
¢ 7.562 3 6.770 1 - -
P 0.000 0 0.000 0 - -

POH R, I RE & AR IR R AR, n ACDEF i
PWCF =% ACDF jif ACCF,

3.2 ACDF Jjif PWCF F1 ACDF Jii ACCF #£3897 £
5 B 78 SUME R 1T B TR b i i

3.2.1 WAARRYT AR 20T BOE R R SO
W R AT L AR H R IR, KRG R R,
ZHBEFRGIT, BAEFARAT A LENI—BHAE
Gl TR FTES S BT S B IA TR . TR
Iy 2B PR PR 2K ZAL R A R YE . BRI AL
B EURE Y RE W Y 78 A M R S SUME 3 Bl BE R
Faae e, ARG I LIES . BN
ST I, R R e . AR AL R
435 5% 1 ACDF Jin PWCF 1 ACDF Jiit ACCF i F A
J5 2, P4 R E 4 Th R R R R B B k3 (P<0.01)
I 41 18] 22 5 T 48 i1 24 5 L (P>0.05) , 156 B # Hy-
brid FAR k3545 T R0 e, 58 £
SCHRHRGE — B SRR EE U (1) P
FART KRB AR 7853 08UE . WIIK DIBR A5 HE A 7
EEY) . (2)5 KB ACCF M EL, 9 & 2k T
i Z YIRS ) I H A5, RAG T R A )2
FoE e (3) A Bl KA R 4o

3.2.2 MiRARXEFARMEANIL L E  BAW
PP ATy AT T RAF 00 L A 728, (HABESE
i [ B 23 BT 1 2 AR A e I TR] T AR [ AR
LR T AORE K AR A B ACDE Jin PWCEF 4111
B I 8] T2 A B[R] AR o Y Lo R ARE A AR R Y
ik F ACDF Jin ACCF £ (P<0.05) , A W iy f 4
EHNNATRES A LB HE R T HEMR S BEA K
(L) PR B 1 e BESE 0 1B 190 -5 1 T ) 42 il v AL, 3 o
TR RS R (2) )5 BEn] B Bk 9 1o A 5 A2 A

() AT I, Wk AT el 2o Rl L AR ek s, e
AN R B R R I 8] 25 DT BRAME (S BE I T X
BER T PEAA A L o (4)ZEASGR B T SUHE b A A AE
ZREGH  FIX T ACCEF, R PR ST o 454 SCHRM A0
EHRIRZ PWCF BHEREF I (1) £/ ¥ 5 BE Y5
JELA 3~5 mm NEL, i Z IR A G I, i 0 by R
JE BER T BT RS o (2) PRI A T8 L A AR
T, AL R RGBS R R AR A Y Y, P
WM, AR TRAER A GRS B R sl L Rl
JE BB A O BA [F]— 1 A SR WA B
), AN BE R 5 £/ B8 Jim BE 73 AT ACCEF sl
FA A WA 2 B o
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3.2.3 WARKIRIELE  WALIA 37 filEE
0 B P I A E B HE 7 R T O R R R
Al Cs AR BRI 0 A V0 e AR U R e 55, A 4
KM # o 23.33% ,B 4 35.94% , A 4 I KGE KR
FHEALT B 41(P<0.01),

(1) 75 5 WO I 7 MR RT3 AROK M 0% o 22 55 0 3R A
2 W R854 76 5% o Fountas 26 P HIE T 1015 4
17 ACDF TR (1) 35 HE 9 18 35 v 12.6% 38 2 WA 4]
SME 75 IO INE S I R A 2 i1 R B, Riley 25 1] Jit
AT T 454 ) ACDF 835 /) 0k, A 7 A IR X 7 2
H R 128 141 (28% ) , I\ Sk 7 W TR ME 1) 2 A 5 2T B
TR B HA MM, FAEZEIRE T 168 #5
Hi B TR, JF & AE Ny 26 4] (16.1% ) , Ty LA FS ¥ Wi W
A W DR B R i O, o R E 1 34.6% , & BRI 4 T
ANEHA] P RE K, I 0T 250 22, @O AT RE 4 R T
AR ) e R T A R AR Oy o R SR RGE T
327 5] 3 5 B T SO B G IR PR, 43k 3
40 : ACDF 4 ACCF 4 #1 ACDF fii ACCF 4, Hrp
ACDF 41 /B35 AR J5 7 5 Wi iE (4.03% ) i A W ] M
(8.87%) Iy K M d o, AR 221 B S ME g B 3, 1R
4lit7 ACDF, i T4 /e 28 8] R PR, 3 B F A s ] A

B 1 B, 5,67 % ,C54,Cs & i B SMER , 7 A J7 2L ACDF +
PWCF  la. RAGHMEM AL X 28 7 SUHE 2E 20 b B2 728 1, Co=Cs BT 281
# 1b. RTT MRI R Csa,Cse fEM B RN FHE  1c,1d. K5
1A X 2R MRI 7R S5UHE A4 TRt B2 A2 45 i T i ok BR - e R
LJA CT /R AR 8 i ME AR 5 B 1 RS 3 41 CT /R Stk b A O il

Fig.l A 67-year-old male patient with cervical spondylotic myelopathy
on C; 4~Cs ¢ treated by ACDF combined with PWCF  1a. Preoperative lat-
eral X-ray showed cervical curvature straighten and C;—Cs anterior margin
osteophytes formed  1b. Preoperative cervical MRI showed intervertebral
disc herniation on C;4—Cs4 three segments with spinal cord compressed
1c,1d. A week after operation , the lateral X-ray and MRI showed cervical
curvature was recovered and the anterior compression of spinal cord was
removed 1le. A week after operation, CT showed posterior wall of verte-

bral body was reserved 1f. Three months after operation,cervical CT

showed interbody reconstruction got fusion

AR MERG N, A e %t 20 2wl 28 1 42 i L BE RIS
Al RFHAPA AR, A4LEEHFWE A 4
4 5] B 415 B, koK A 412 6] B 41 3 i,
IR AR HE A 21 5 61 B 41 7 i, &1 A 41 11 1] B
4115 B, AL 22 A Gt . I FREHE B 41
HEKT A4, E£5INNHTFREREZER X4
At A hn, 3 BRI 2 Bk 2 35495 4%
R NI, A T B 2 e i S A, @i D
KRB RS I 25 @ Je 8 ACDF Jin PWCF Y
S TR ) R s A i R R [R) [
ZRL; QBEMH , BB RS LR, A
Z AR 25 OUT SRRy B A E B A e s
W ZH 20, XU F B s 2 L 1k it B PR RS B L D
ki OEhVE BRI A SR e T hr i AR 2
] | 542 R 5 O B A< A8 ) i A T 25 4 40 R T4
LT

()R B AR A L PN 2 B s B A67 o B 9T S < X
T HMERTE A FA, TR BLAYH AT DL g 5 48
PR AN A I R A R R SOR TR R
B WAL A . Hilibrand 4238 T 33 #ilf7 215
Bt ACDF 1y 19 1 (58%) .59 #il17 2 15 B AC-



G 2018 4F 11 H 55 31 555 11 3

China J Orthop Trauma,Nov.2018,Vol.31,No.11

+1039-

CF AR iy & 55 6] (93%) 345 T IRk gl &, Ikl
Z 47 Bt ACDF AR P &4 BUAf AT 2 AN AE B e —HE 1A
FEf A T 227 By ACCF ARvb A 2 AN HE 1w, 4% finh
TET P9 388 o 2 e AV B 36 o LRIV 2, 2 S5 P
T8 327 9] 3 5 B B AL SUME G AR, ACDF 4 |3
VIR T RIFMM RS s 205 Br ACCF 4l [ &
A9 I R0 & A= R 5 F ACDF 41 il ACDF il ACCF
. WH RS LB ACDF RAG & 2 A 5 He— e
PR ol (AR GE T 2 EE L A R BT ih
KMy, A R Re 4 T E A
FIFHE B fl A5 1 275 By ACCF AUA 2 A4 i 1A , £
JEPERR T 22 M B N Rl G R A R AR A e o LA
W, T 270 B R S T TR SRR
Bt ACDF A “Hybrid” s 47 A 0] DL 3R AT 538 & 1Y
HE G R, AW hEHE WAL B E I 4 4
W T RCEARRLA . N EES SRS, A 41 6], B
43 4, A 2R PN R E AR DG IE R AEAR T B 41, 43 ATk
J5 A EBEATHERVIBR AR B B T MER 5 BE 1
TN T AR B i T AR MR O o 1T Groff S5 PV BT
WARE THFEE, i1k PWCF 3t 2 ACCF
5 ACDF myfL s A Bl A 2 T ik 95.8%,

B2 BE, 5,65%,C,5Cor HHERSiMERG, FAJ72L.ACDF fin
ACCF  2a. ARH SUMEMI 7 X 28 F 7 450k A it 3 A 1, Ca—C 5 25
%% 2b. *ﬁﬁ MRI 7r Cy5-Co 7 ﬁ-ﬁl’lﬂﬁﬁe:‘ﬂ \g_xlﬁﬁ’ﬁﬁ 2¢,2d. 7'(’5
LJA X 2k Jr \MRI 75 Biffl A4 902 Pk &2, 4 B TR S0 i B 2e. RS
1JH CT /R R AL BHE S BE 2f RJE 3 A A CT /R HiMEiE & C A

Fig.2 A 65-year-old male patient with cervical spondylotic myelopathy
on Cy5-Ce treated by ACDF combined with ACCF  2a. Preoperative
lateral X-ray showed cervical curvature straighten,C4—C6 posterior mar-
gin osteophytes formed  2b. Preoperative cervical MRI showed interver-
tebral disc herniation on C,5—Cs ; three segments with spinal cord com-
pressed  2c¢,2d. A week after operation,the lateral X -ray and MRI
showed cervical curvature was recovered and the anterior compression of
spinal cord was removed  2e. A week after operation, CT showed posteri-
or cervical wall was not reserved  2f. Three months after operation, cer-

vical CT showed interbody reconstruction got fusion
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