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[Abstract] Objectives: To investigate the early clinical and radiological outcomes of skip—level ACDF in the
treatment of noncontiguous levels of cervical spondylosis. Methods: The clinical data of 18 patients including
14 males and 4 males with a mean age of 52.2+10.1 years(ranged from 37 to 67) who underwent skip—level
ACDF (group A) and 20 patients including 16 males and 4 males with a mean age of 51.6+9.5 years (ranged
from 40 to 68) who underwent contiguous ACDF (group B) in our hospital from March 2010 to December

2015 were retrospectively studied. The operation time, intraoperative blood loss, postoperative complications,
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JOA scores, The

C2-7 range of motion(ROM) was determined by using dynamic X-ray which was obtained in standing position

C2-7 SVA and T1 slope obtained from Sagittal reconstruction CT images were evaluated.
before surgery and at routine postoperative intervals. The adjacent segment disc degeneration was verified
according to Miyazaki classification. Results: All 38 patients received postoperative follow—up with a median

time of 12 months (ranged from 6 months to 36 months), with no remarkable difference between the two
groups. The average operation time(71.7+9.2min) and intraoperative blood loss(17.8+7.3ml) of group A were
significantly lower than those (111.5£36.1min and 47.0+19.1ml) of group B(P<0.05). Both of the two groups
had significant improvement after operation in JOA scores(P<0.05). But there was no significant difference in
The mean C2-7 ROM of group A decreased from 50.0°+7.1° to 38.0°+
6.1° after 3 months and back to 44.3°+5.7° at final follow—up (P<0.05). The mean C2-7 ROM of group B

decreased from 51.8°£10.6° to 38.0°£9.4° after 3 months and then increased to 43.9°+10.5° at final follow—up

JOA score between the two groups.

(P<0.05) with no significant difference between the two groups. The postoperative mean C2-7 SVA of group A
remarkably increased from 24.2+2.0mm to 26.8+2.0mm after 3 months and showed no significant difference at
final follow—up(24.5+2.2mm). The postoperative mean C2-7 SVA of group B significantly increased from 23.8+
l.4mm to 26.5+1.8mm after 3 months and 24.3+1.5mm at final follow—up(P<0.05). No significant difference of
postoperative mean C2-7 SVA between the two groups was found. The mean T1 slope of group A increased
from 28.1°£3.2° to 31.4°+3.0° after 3 months and 30.0°+3.1° at final follow—up(P<0.05). The mean TI slope
of group B increased from 28.3°+2.1° to 31.6°+2.3° after 3 months and 30.3°+2.1° at final follow—up (P<0.05)
with no significant difference when compared with group A. The rate of adjacent segment disc degeneration

was 16.7%(6/36) in group A and 20.0%(8/40) in group B respectively without clinical symptom. The rate of

skip—level segment disc degeneration was 14.3%(3/21) in group A. No significant difference of the fusion rate
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existed between the two groups. Conclusions:

Skip—level ACDF presents good early clinical and radiological

outcomes, with no significant difference comparing to contiguous ACDF.
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Table 1 General data

A (n=18) B4 (n=20) PlE
Group A Group B P value
FRO) 52.2+10.1 51.649.5 0.860
ge
P
Gender 1.000
ﬁ;& 14(77.8%) 16(80.0%)
otk
Female 4(22.2%) 4(20.0%)
By 1) ()
Follow—up 12(6,18) 12(6,12) 0.382
F AR B C3-4/5-6:9 C3-6:11
Qperallon C4-5/6-7:6 C4-7.9 -
segment
C3-4/6-7.3 —
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Figure 1 C2-C7 ROM is defined as the sum of angles of C2-C7 Cobb mea-
sured from the lateral flexion and extension view; The horizontal distance between
the center of C2 and the posterior edge of the C7 upper end plate constituted
the C2-C7 SVA; TI1 slope was measured as the angle between a horizontal line
and the upper end plate (UEP) of T1
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Table 2 Grading system for cervical intervertebral disc degeneration

A AR iR L HERZ 451 I ASE R 2R 1Y HE 1) 25% 55 2
Nucleus signal intensity Nucleus structure Distinction of nucleus and annulus Disc height
: Bl B i E
Hyperintense Homogenous, white Clear Normal
i Fi e AR, H A L EH
Hyperintense Inhomogenous with horizontal zone, white Clear Normal
m TR A — BIKERE NG IE B A
Intermediate Inhomogenous, gray to black Unclear Normal to decreased
v (ISR A — B ERE IEES TE H E P AT
Hypointense Inhomogenous, gray to black Lost Normal to decreased
v (ISR A — BIKERA MR 5k
Hypointense Inhomogenous, gray to black Lost Collapsed




964 Hp A R R 2018 AR5 28 5 11 )

Chinese Journal of Spine and Spinal Cord,2018,V0l.28 ,No.11

s

R 2 4 BB W ST AT 4
S 3 WK B, MR Rl RO [ 2 SR s
FAATZE R0 b g B AHE e E
1.4 Bl e

K FH SPSS 20.0 G343 A 3 1A % B4 9% e} ik
TG M o 5 A 1525 40 A5 B8 LAY B b e 22
IR FR, AN ARRT AR S He R xR AR
¢ KB, 21 R PR R R M SRR AR ¢ R, AAF A IE
A3 A B AE (R 7 s TR]— 50 ) SR FH o 7 0 (25%
DL T5% A7 550) X BOHE AT GE Tl i | 4 A) bl A
KM AE S5 Mann—Whitney £ 50 617, 402848 &
(P ARG A TC I ARAE B RS HER] B2
MARASINE ) HECR AIRE i Fisher 55 . LA
P<0.05 N ZERAGIFE XL,

2 H#R

A 38 1l 58 35 R 5 43RBT, B DS b AL A
6] 8 12 D (6~36 D) o M2 B4R 15
L, BEVTESE . ORHT JOA 43 ARHT C2-C7
ROM AHij C2-C7 SVA RHG T1 64} S5 F5 51y
TG it 25 (P>0.05, % 1 £ 3 . F4), W4l &
HHL TR — 3 A ek

®3 IEARTHER

Table 3 Clinical outcomes

A4 (n=18) B4l (n=20)
Group A Group B
P39 T AR 1 (min ) 71.7£9.20 111.5£36.1
Operation time
P FA i i bk (ml) 17.8+7.37 47.0£19.1
Intraoperative blood loss
ARG I R AE
Complications
W _ 1(5.0%)
Hoarseness
T A 1(5.6%) 1(5.0%)
Dysphagia
ARAT JOA(SY)
Preoperative JOA scores 129221 13.420.9
AJF 1 JE JOA () @ &)
Postoperative JOA scores 14.9+1.3% 15.4+1.0%
(1 week)
R34 A JOACS)
Postoperative JOA scores(3 16.1+0.7% 16.2+0.6%
months)
YT JOACH) )
JOA scores at final 16.4+0.6% 16.5+0.5%
follow—up

D5 B 414 P<0.05;@5 FALATT HE P<0.05
Note: (DCompared with group B, P<0.05; @ Compared with

preoperative scores of the same group, P<0.05
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Table 4 Radiographic results

A (n=18) B (n=36)
Group A Group B
AHi €C2-C7 ROM(°)
Preoperative C2-C7 ROM 50.0:7.1 51.810.6
ARJF 34 €2-C7 ROM(°) N i
Postoperative C2-C7 ROM (3 38.0+6.1% 38.0+9.47
months)
KW C2-C7 ROM(°) ® )
C2-7 ROM at final follow—up 44357 43.9£10.5
AR C2-C7 SVA (mm)
Preoperative C2-C7 SVA 24.2£2.0 23.8=1.4
ARJF 34 A €2-C7 SVA(mm) - -
Postoperative €2 -C7 SVA (3 26.8+2.07 26.5+1.8"
months)
AKIKKE C2-C7 SVA (mm) 0
C2-7 SVA at final follow—up 24.5+2.2 24.3£1.50
ARHIT1 slope(°)
Preoperative T1 slope 28.1£3.2 28.32.1
RIG34H T1 slope(®)
Postoperative  T1  slope (3 31.4+3.0% 31.6£2.3%
months)
WV T1 slope(®) ® o}
T1 slope at final follow—up 30.0+3.1 30.3+2.1
L Bl A 2
N 94.4%(17/18)  95.0%(19/20)
usion rate
AR 3T BOME ) £ 18 A2 fin
Adjacent segment disc de- 6/36 8/40
generation
nI—1 3 5
-1 3 3
BBk ot 4y B a] 488 A2 i
Skip —-level segment disc de- 3/21 —
generation
n—1 3 —

(D5 [FALA T A P<0.05
Note:  (DCompared with preoperative of the same group, P<
0.05

(35%), W3 /NT sk = A1 BLah A [ AR5 4B
YT B T B0 0 0 e (72%) o

H A T 3E 14 2 2277 B SN R R ie #E 2
AR 22 SCHRR AR 339 R 22 14 5 i R 0 )
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Vil a] 6.13~18 S H i, B W EMUCEE T REAME
Titie, SV EE AL, 2 0] ARA5 0 = I R YT
o
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AT b R T A R R S BUME SR AR TE B (C2-
C7 ROM) 2%k & KRR /KF- 1k #, 5 Matsumoto
SRS 10 AEBEVI Y 1~2 A5 B ACDF RS
KB 5 D0 IR A BRE TR B4 408 30T 1Y BB AR X L A i
s P X R A5 B Cho 25U A W) ) 4 00F 5% 45 SR A
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i A S i R 4 3 1 v o D) SR, A B0
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BT BE 3G KT 2 B Ok R kb S50 B A TR 2h B Y OR
R, R O ) 5 B 5 8 5 i 7K A2 1 ) W A
T, JnsH AR AR B R AR

MCSEARSR U R AR ST A 5 1 A7 B R AR
FHE T E AL, B AR G JR A 2 nl B2 AR S
PIR AL BE B 1 S D 2 — 19 B AR PO
C2-C7 SVA 2 HiHEZ 5 Bl & AR 5 483 19 Bow
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58 22 BT slope s SUHEAFR A fa [ = 2
—,T1 slope M4 K2 T ESMERTHT, C2-C7 SVA
B 38K, AW Bon, W4lBEARE C2-C7
SVA S T1 slope 2K E ARHFIKFHEH, 5 AR
J& C2-C7 ROM “ZBALAHAT 45 R 5 Gills FP5CT
L 2 B ACDF A5 HiME R A5 24 S 502 Ak i F
LG, ARG P2 22 1) 45 B[] 05 IR A0 2
B2 S g X, WIHWAF Ry £
SO /=R AN S SO RS N N S
AR AT R

Matsumoto ZEMIFA T 14 10 #1 1~2 DB
ACDF A Ji7 835 5 Jo A R B () &8 3 1y Bl
AN B 1 IR 1 o BRAE 5 38 3k MRT W82 430
BORARE B, BoR b R AR B A S A
519 45.3% 42.9% , HETA] 552 53 518 60.9% |
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B2 BkERSU ACDF 41 (A 41) LR 6] . JSVERH 50 2 a ARFTHHE MRI 7R C4/5,C6/7 SUHEN £5€ i, FH 852 TR W1 8. b~
d AT X 27 ] WSE AR E e ARJR 1 AR STHE MR, X B BiF MRT 8652 1R 91 & 22 A , 83 9 BE C3/4, C7/T1 L Bt
Bkt 15 B C5/6 MR AR AR BN £ RS 3 A HMA X LA RnmEE M ERG gh K53 H3 i X &2
7~ C2-C7 ROM HA Hif i b

Figure 2 Radiographic data of a typical case of group A. A 50 years old male a Preoperative MRI reveals cervical
intervertebral disc herniation at C4/5 and C6/7 with compression on the spinal cord b—d Preoperative X-rays reveals
straightened cervical curvature e Postoperative MRI reveals relief of spinal compression without aggravation of cervical

intervertebral disc degeneration at adjacent level and skip level f—h Postoperative X -rays reveals reduction of C2-C7

ROM

44.4% , HMETa] B 8% 72 3 Wl b 12.5% 14.3%
Burkhardt SFP1Hg— I51 S £47 | 15 B (8] 4 35 27 S5
1~4 15 B ACDF AR J5 26 3 715 Br il 28 19 MRI Fifi
Vit 85 R Bon I R ALARU Ty BEBEAZ 5 5 ol AR
53 9°H 98% 98% , 18] 4% 58 4 43 3 K 73% 46% , ik
(] BB 25 53 ) R 42% \28% AR 5T i ] Miyazaki
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7 BOHE ] 218 AR in 5 Rk 6/36 (16.7% ) , PR BR 15
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Figure 3 Radiographic data of a typical case of group B, a 57 years old male a Preoperative MRI reveals cervical in-

tervertebral disc herniation at C3/4 and C5/6 with compression on the spinal cord b-d Preoperative X -rays reveals
straightened cervical curvature e Postoperative MRI reveals relief of spinal compression without aggravation of cervical

intervertebral disc degeneration at adjacent level f-h Postoperative X-rays
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