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Evaluation of anterion cervical discectomy and fusion on sagittal balance of cervical spine
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[Abstract] Objective: To evaluate clinical results and changes in cervic sagittal parameters after anterior cervical discectomy and
fusion (ACDF) and to analyze the difference on clinical prognoses among treatment of different surgical segments. Methods: A retro-
spective study was performed in 52 cases of cervical disc herniation from February 2013 to January 2016 in the First Affiliated Hos-
pital of Nanjing Medical University, who were undertaken by ACDF. Before and after the operations, cervical sagittal parameters were
measured in MRI, including COC2 angle, C2C7 angle, T1 slope, neck tilting and thoracic inlet angle. Therapeutic effects were evalu-
ated by pain visual analogue scale (VAS) and Japanese Orthopaedic Association Scores (JOA). Results: The C2C7 angle and T1 slope
were increased with the decreased neck tilting postoperatively. Also,the scores of VAS and JOA were improved after ACDF with a
significant difference (P<0.05). Compared preoperative and postoperative results among single-level segment, double-levels segments
and multiple-levels segments treatment, there were significant differences in the duration of operation and the amount of bleeding (P
value =0.001). However, no statistical difference was found in cervical sagittal parameters changes and clinical improvement rate.
Conclusion: Anterior cervical discectomy and fusion for cervical spondylosis comes out with a good therapeutic effect, which could
improve the cervical curvature and increase the T1 slope to restore cervical sagittal balance. No significant difference was found in
the changes of cervical sagittal parameters for different segements as well as clinical prognoses postoperatively in the treatment of cer-
vical disc herniation.
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Figure 1 Diagram of cervical sagittal parameters
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Table 1 Comparison of sagittal, pain and function scores of

cervical spine before and after operation (x+s)

fabs AR ARG PAH
COC2 ffi (°) 21.16+£7.93 23.17+9.35 0.054
C2C7 £ (%) 12.69+8.58 15.04+7.00 0.017
TIS (°) 23.58+7.09 25.88+7.01 0.003
NT (°) 50.77+8.60 49.40+8.37 0.004
TIA (°) 74.05+8.03 75.27+8.36 0.088
VAS ¥45(43)  3.6920.70 1.17+0.51 0.001
JOA TF4r(4)  14.25£1.28 16.23+0.51 0.001
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Table 2 Relationship between the cumulative number of
segements and cervical sagittal parameters

(x+s)

&b BATE MWE ZWE PIE

COC2 #fH(°) 2.81x7.21 1.05+8.24 0.85+5.46 0.683

C2C7 22MH(°)  1.20+7.59 2.68+6.14 7.00+2.67 0.168

T1S 22 {H(°) 1.57£5.25 2.32+541 5.85+4.50 0.199

NT 216 (°) -1.15+4.64 -2.58+4.38 -3.33+2.99 0.399

TIA 2M8() 1042429 1.03:650 2.58+4.36 0.786
3 Wit

ACDF JEIRIT MR i M F AR Z — . %A
AN AT A 5% T 7 45 40 X 5 A Rl 28 AR 19 T3 T
X691 SAE W | R A A O R T LA R
VEFT Bt 25 Xk S0 S R TSP i DT e, S50 Je
IR B I | SO A BT Y A H g5 % B
TR S0 2R R THT 1) 2 A 2 Jon 3 9 IR A | 5 BOH B
HBER 1405 . ARWFFE K% B ACDF ARJ5 VAS W40 3%
FEAR,JOA P4 B It I RIS U], 2R AE
¥ ACDF F1SUHE Bif 6 ME R U 2 VTR il & R (ACCF)
HEAT HLH, A M 7 4B 3 XU B 78 #5449 119 F R
BIFH, ACDF Hafi B A X 45 /0 R B 4 ok 3% 350
HE RN A Al A B B, AN OR S I IR YT

M E XS

X T HHEF RN SELITRSE Lee FECHR I T TIA
TIS NT W& . BT A M B A7 5 8 OF 5 #
LA K, L TIA Bl B 23 R AR A i A8
b WFFE R IBHE IR AR S E IR R . 72T AR AR
H O TIA 5 SUHE R AH DG BN B TIA, B Bl A8 /N 1)
FMERT™Y, RYEFFIMEM A BV, 2, BRI
TIA, FEBERBOR W SIHERT ™, TIA 5 T1 5#HA A1 E
FHIGE AR AT TLS w] SOiHE R i O i, 5 3L
ARG HHEIG T . T1S 1 K /NRE £ K 1 S Aip
MR AERE Sk O A TS, TS R B A
1 R A% S 0] SIUHE (9 S R P4, ) s 2 AR S B g

SUHE A ZES R, SUMER AW AR R AR AP
HE, LSSk R B DL 4 f R iz B iR

Smith &5 Ak SHUME I B b SUMERS E 1 O 4 3R 0
M EE B T1S B KN K T 1l i A2 Ak 18 8 S IR F 0
A DA ORAE B 2 SR . Weng 550X IR AR
PR SUHERG I R AT 09T, & B T1S \C2C7 i .C2C7
SVA e [i] 5% i) F5HE J% R 1o -, 0 2 T1S BE 6% Tl
T S 5 R T A R4S L Patrick 25998, 24 T1S K
T 25° BT B E E/H 10 em B SOIR TR AT, Tk
R K 2 K T1S, 8% 7E 139, 045
DN 5 TG 0 R B N B0 HE 1Y 2 %k, C2CT fA 12.03°+
7.64°,T1S 26.33°+7.01°, A58 & B ACDF FA i
ok ek A ) it R R 3G R TS, S £ b/ o 52 5
HME ARG C2C7 1 12.69°+8.58° 4 & 15.04° +
7.00°,T1S i 23.58°+7.09°4 & 25.88°+7.01°, AR5
NT 1 50.77° +8.60° I /) & 49.40° +8.37° ,T1S [
C2C7 MAALAFAEIE ARG, 5 RIR RS 45 AW 45 .
FUUHE AR P 70 L T1 MEAAR SRy RS J88 ™ ) B A B, B 1 6%
RT3 5 RS S0 S0 A%, SUME i SR AL PR A RS 1
A FTUHE T o 48 K, Sk 5 B R S ) A O
PRI A K Y TS 75 A 35 K S it B o Wl A2 33
MESRAT 1P, 3% 5 Je s R A T1S 8K A FE
SR T o7, A A [ A 1 S

AN D2 F RGBT I % T AR S S AR 6 244
1R 5% M) 2 319V I B ST 1T MEAS B R ME AR O B 44
TG B R R SR R R T e W) S AR A, (H MR
FABE, b S50HE I AR R, SUHE 1 B BE B IR, T1S
JERGM 5K S O S BRI T THERS B R U
RIGIT OPLL, FAAG G S RS H AR5 &
G RIT 0T 3 AR DG SUHE TS B 0 TR 1Y
A LA a AR UM ] 1 2R I B 2 B R PR
I SVUHE -1



- 1600 - Moa E OB K

3T EE 12

22 4 2017 4F 12

X T AN ] 5 BB iHE T AR 19 958, Chien 55
Wit ACDF ARJ5 12 4~ H B R BT B 41 S50 ME 16
S EE IR SR D I PR B ALV, A 2 IR
255, Gillis SF"HF5E T BT BRUBUT B ACDF R J5
FUUHE O R 11 i S 800 A8 AL, R BB B B U Bt
1) ACDF Y4 REHhf b o5 (I 2 15 S R 1o (9 P-4l A
WF K BLRE 25 T AR 15 B 34 n , 37 AR B[] R 4 i
SR LI, TR YT Rl A T0 3 22 e, TR T8
HES AR ZHOBUCE RN T W% 22 5%, 5 Gillis %
5% 45 R AHAT

LA HEG B WA SRR, FRINZ 12,
FUMEHBE 2 TR I A TS B a1k,
5 E AR M L, S0 R A 0 AR gt R e R T i ™
&Iz S LA ) B es , BNF i E AR R
ARAL - 0 2 0E R 2 205 Bemimiig s 3 . TR
J R RGO E RN R RSP IR
R T RIS AR AR B AL AL B, AU
X T AR B P2 AL TR B vl o 3 M T ok
PR R B, TR B 3 P M [va) 15 4 0 T B A 1) 9
AR S S5UAFE A T o AR AR 20 Bl A ) D b
Z BB, AR A S Y8R 2 B M AR SR ) SRR

DLAEAE9E B AR X R b M R S 8,
i FRUR R, R 2k DAL T HER HE AR T 45
J R R R RE AR AT A R i B I 25 2 | IRl B X 26 R4
HFEAREALGEF A B, BREAEFEDBIIN N, 85
ME MRI L 5 TIA & TIS 5 X 26 A EAHIE ,NT
1 Cobb f15 X £ Fv A W A &k, T LI MRI
it 1 ZHCR P SUHE SR AP 1B 0 . PR A BiF 58
B £ A MR _E b0 &

AW GEATAFAE — 22 Jmy BR e | PFAl7 2504 5 IR T 1)
SR ATE, JCIE T BUME O R T Ok P i A
PR TE AR, 1 A B 5 100 IR A Jo R A 0/l R A
DI RIAS R ZAb  FUME HIF 6 ME (8] 8% U0 R il & ARG 97
FPMES YT B0 V), TR 38 2o e A UM R 3K TS
AR 52 UME SR AL 18~ A (] Y B A i) S
AR TE T < MRA S 5500 el A IR T Bl st 2 1 o W
XS,

EEFE 3

[1] Park MS, Moon SH, Lee H M, et al. The effect of age on
cervical sagittal alignment: normative data on 100
asymptomatic subjects[J]. Spine (Phila Pa 1976), 2013,

38(8): E458-463

(2] & &, £ K, £—F, % PAHETE T ARG TR IE W
BB R UG B I R RCR [T b ER R AR,
2015, 25(5): 433-437

[3] Lee S H, Kim KT, Seo EM, et al. The influence of tho-
racic inlet alignment on the craniocervical sagittal bal-
ance in asymptomatic adults[J]. J Spinal Disord Tech,
2012, 25(2): E41-47

[4] Smith JS, Shaffrey CI, Lafage V, et al. Spontaneous im-
provement of cervical alignment after correction of global
sagittal balance following pedicle subtraction osteotomy
[J]. J Neurosurg Spine, 2012, 17(4): 300-307

[5] Weng C, Wang J, Tuchman A, et al. Influence of T1
slope on the cervical sagittal balance in degenerative
cervical spine: an analysis using kinematic MRI [J].
Spine (Phila Pa 1976), 2016, 41(3): 185-190

[6] Knott PT, Mardjetko SM, Techy F. The use of the T1
sagittal angle in predicting overall sagittal balance of the
spine[ J]. Spine J, 2010, 10(11): 994-998

(7] ®3c&, T 4%, 1 W, S JCRE RSN S0 < IR AL ith
FEAT RS 2SR SEN R[] T EEES
B4 s, 2015, 25(3): 231-238

[8] Ames CP, Blondel B, Scheer JK, et al. Cervical radio-
graphical alignment: comprehensive assessment tech-
niques and potential importance in cervical myelopathy
[J]. Spine (Phila Pa 1976), 2013, 38(22 Suppl 1): S149-
160

(9] ToEst, Bk i, Tk 2R, 55, HUS HOBUTTTHEE P e
HORTE B A A B AR R SR SR TR 25 2 8 [T,
AR RE AR, 2016, 26(6): 488-493,501

[10] sk %, BSCHE, BRocoo, 5. SHE S B0 1 e
T ™ RBE AR S SUHE J AR AL 2 808 16 5 57 &L
KRFER [J]. HEBHAE R, 2016, 26(3): 206-210

[11] Chien A, Lai DM, Wang SF, et al. Comparison of cervical
kinematics, pain, and functional disability between sin-
gle-and two-level anterior cervical discectomy and fusion
[J]. Spine (Phila Pa 1976), 2016, 41(15): E915-922.

[12] Gillis CC, Kaszuba MC, Traynelis VC. Cervical radio-
graphic parameters in 1-and 2-level anterior cervical dis-
cectomy and fusion[]J]. J Neurosurg Spine,2016,25(4):
421-429

(13] B2, 22 %, YU, 5. 5 5 2L BUHE N & 2 Bk
MRI 5 X &R AR S EOG X He 2 (). o B R
R g%, 2016, 26(7): 591-595

[KFmBH] 2017-05-17





