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The change of intervertebral foramina in anterior cervical discectomy and fusion/SUN Pengfei, XIE
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[Abstract] Objectives: To discuss the change of intervertebral foramina under anterior cervical discectomy
and fusion. Methods: Twenty-nine patients with cervical spondylotic radiculopathy or cervical spondylotic
myelopathy who were treated with single-level anterior cervical discectomy and fusion from October 2016 to
April 2017 were retrospectively reviewed, including 18 males and 11 females with a mean age of 54.2+6.9
years(range, 40-66 years), 3 cases of C3/4 level, 9 cases of C4/5 level and 17 cases of C5/6 level. All the
original data were transferred to 3D reconstruction with Aquarius iNtuition Viewer 4.4, the software tools were
used to measure the intervertebral foramina related indexes including superior diagonal distance(DSI), inferior
diagonal distance(DIS), height(H) and foraminal area(A). The measurements were analyzed statistically for the
bilateral foramina of the operation level, cranial and caudal adjacent levels before and after operation. Re-
sults: There was no significant difference of the same bilateral foramina measurement in the same level be-
tween preoperation and postoperation (P>0.05). Preoperation DSI and DIS in the operation level, cranial and
caudal adjacent levels were 5.55+0.81mm, 5.64+1.00mm, 5.48+0.95mm and 6.11£0.99mm, 5.91+1.02mm,
6.07+1.02mm; and postoperation those were 5.49+0.92mm, 5.73+0.94, 5.45+0.81mm and 6.04+1.06mm, 6.06+

0.96mm, 6.01£1.0lmm. There was no significant difference between preoperation and postoperation (P>0.05).
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The H and A in the operation level, cranial and caudal adjacent levels before operation were 8.70+1.08mm,

9.60+0.98mm, 9.20+1.00mm and 0.35+0.08cm? 0.41£0.12cm? 0.36+0.09cm®. The H and A in the operation

level, cranial and caudal adjacent levels after operation were 9.35+1.02mm, 9.02+1.15mm, 8.62+1.08mm and
0.38+0.08cm?  0.39£0.12cm?  0.34+0.09cm®. The H and A in the operation level increased significantly (P<

0.05), but the cranial and caudal adjacent levels decreased significantly(P<0.05). Conclusions: The anterior

cervical discectomy and fusion can increase the H and A in the operation level and decrease the H and A

in the cranial and caudal adjacent levels.

[Key words] Foramina; Cervical spondylosis; Anterior operation; Interbody fusion cage
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Figure 1 a, b The intervertebral plane of the
d The

measuring plane of the biggest foramina in pre—op

biggest foramina in pre—op and post—op ¢,

and post —op e Measurements of the intervertebral
foramina: red line is superior diagonal distance, yel-
low line is inferior diagonal distance, blue line is

foraminal height and black area is the foraminal area

£1 FARAAEFATEHEBRALNZHE (xs,n=29)
Table 1 Measurement of the foramina in the operative level
AT Preoperation ARJG Postoperation

A Left side  A47fll Right side {31 Total LM Left side  £ifll Right side {331 Total

S .U*IM% (mm) 5.52+0.80 5.58+0.83 5.55+0.81 5.48+0.95 5502091  5.49£0.927
uperior diagonal distance

FX A (mm) 6.05+0.95 6.17¢1.05  6.11:0.99 6.08+0.95 6.001.18  6.04+1.067
Inferior diagonal distance

*’;"‘WL.'%{%@‘”}‘I‘) 8.63+1.13 8.78+1.04  8.70+1.08 9.36+1.06 934+1.01  9.35:1.022

oraminal height
k0 L i B4 (em?) 0.3540.07 035:008  0.35:0.08 0.38+0.08 0384008  0.38£0.082

Foraminal area

7 5 AT DOP>0.05;2P<0.05
Note: Compared with preoperation, (DP>0.05; 2P<0.05
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F2 FARAEGLEGHEBI R MEE LN E L HE

(x+s,n=29)

Table 2 Measurement of the foramina in the cranial adjacent level

ARHi Preoperation

ARJ& Postoperation

Zifll Left side  45fll Right side &1t Total £l Left side 47l Right side &3t Total
- Y Q‘; o
S .Uffl* () 5.63+1.00 565102 5.64+1.00 5.71x0.96 574:093 5730947
uperior diagonal distance
- T*;{.mg%(f“?) 5.90+1.00 594:1.06  5.91x1.02 6.051.00 6.07:0.94  6.06:0.967
nierior lagona 1stance
RRALEE (um) 9.611.00 9.58:0.97  9.60+0.98 8.94+1.08 9.09+122  9.02+1.152
oraminal height
AR AL AR (o) 0.41£0.12 041:0.12  0.410.12 0.39+0.12 038:0.12  0.39:0.122
oraminal area
7 5 AR & DP>0.05;2P<0.05
Note: Compared with preoperation, (DP>0.05; 2P<0.05
X3 FAEMBETAELTEMHEEFLNEEHIE (xs,n=29)
Table 3 Measurement of the foramina in the caudal adjacent level
ARHi Preoperation AJ& Postoperation
M Left side 47 Right side %3t Total £efll Left side A7l Right side it Total
< .Wfﬁﬂgﬁg‘f‘;) - 5.430.96 555:0.96  5.48+0.95 5.44+0.82 5.48+0.80  5.45:0.817
s uperlor (lagﬂn distance
X (mm) 6.11£0.82 6.04£120  6.07+1.02 5.98+1.04 6.04+1.00  6.011.017
Inferior diagonal distance
MR 2 () 9.17+1.05 9.23:098  9.20+1.01 8.64=1.11 8.60+1.06  8.62+1.08%
oraminal height
HE TR AL 1B (em?) 0.35£0.09 036:0.10  0.36:0.09 0.33£0.09 0.34:0.00  0.34£0.09%

Foraminal area

T 5 AT B DP>0.05;2)P<0.05
Note: Compared with preoperation, ®P>0.05; @P<0.05

3 itig

Xof TR B UM R I, I RRE AR A
T2 AT D7 98 Hh AR 1) 98 138 S T 198 i b pp 22
WREEE, AR EZH W2 VIBRHT & 1Y), %
o 5 PP 2 MR B PR, T DA UM I B e R A 1)
il G i ARG AR SR T AR ST I 7 R,
AWFFERT, TEMERIB N B AER] RS 4% 0] LU
S D S 0% 8 B, T AN [ AR b 4 DA [ L 1Y
ATFRR1O - Siemionow S8 58 2R B, SHE J5 6 7
O GE T PN B AHEB) Filt G 45 AT LA S 14 A ]
FLAYTH AR LA BB AR PR A 22 AR R d , (ER AR AT S
FR S5 A1 HOGT 08 30 9 B (] L AL AR OS2 e, ASBIF 9T
[ JES 4 53 A 1 25 SR T S D A ] il 5 85 5 A il
B ARG BT BB B, BRI
[ FLFLAR R 52 M, Rl IR E IR T SUHEAE [|] FL B A5
PES G S AR

Ebrahein 55 M0 S50AE 8] FL AT 55004 28 78 53 R N
DX (A 5 ARLIX) ) DX (A gl Bk X)) FAMI X Py
i DX 55 A ] L2 — B0, % KRS 2 AR 2
AF 28 o) 1) B P T D RE R IR A AR

JE & JaYBIAT EHE T SR R RE S R
KA RN K, EREA A HEARHE S AR 1)
&, T RER T AL HEAKE S ALY 1 T LAHE R AL
LR KN IR R E DM ZARE B2 R, D
T B i i) A Al AR D B 5% S A
] 35 B AR S DN B3 A B R T A )
AlE AR MR IR I T, T R BB A HE ]
BN ] B P K A I 5 B2 B DR TR Y Bl
Hla, AR AT E T A BE AR ARG
FARBL . LAY B ST A AH 4B BE i) XU
HEWIFLAY EXF Mgk . FXFML . w3 AHE A L i
R ARG AR B B AHSR Y B SR A A
BT BEME ] FLAG b X f £6 R X £R 0 25
(P>0.05), 17 FF- 7R B ] £L 1 w8 B A i AL AR
i W R 58K (P<0.05) , AR5 A7 AH AR 35 Be AR
AL AF AT 5 B A [ FL 14 8 32 R TR 5 R iy 24 B b ik
IN(P<0.05) , BRI IL , 76 A7 S50RHE T 555 Uk e A 1] 75 4
BATRYT SRS I, N5 R F AR B A
IR A AR SR B () A 8] FLFLAR 2 PR R 7
EEE N D) 5 g o 0 06 A ] 5 4 5 0 [ it



56 o B AR A 2 AR 2018 AR5 28 55 1 1)

Chinese Journal of Spine and Spinal Cord,2018,V0l.28 ,No.1

LN AR A RS PO N R AR T A A
)l 5 e B P MEAR S B E LR IEHE (] il
B A REAEACTE SRS 0, (H U2y T HE R LA
e b BURRER , B I AN 2 (GOME ) B AR i A A A3
ShEAT AR S, T 2 5 A AFE 1) 25 2 0
R MESAR AR L B SCHE T, BRAUAEAAHS 3 A )
I 3 ] LS i A O 1 BEME ) FLALAE BT L, AN BEiE
A AR 5 F A ] 5 45 A 8 R T AR A )
FL A4 o JEE R TA R T A o o 2 e, XA 2 i
AL AR AR T BT LA &R BOME ] L 14 g B2 T
U, A RE 2 T B SLAR AR Y BOA () T 2 AH 2B
By 22 AR AZ T, 0TI HE IR I B W AR R A
ik

2 LIk | SUHE i e s ME [8] il 15 i S AT
DA IR T AR BOME 9] £L A vy B AT AR, ks o
FHAR BORIT (AR 481 Bl FL s BE AT A, Ay
AT I S8 Dok A ) 5 45 AV I o 2 AR R
AR TSR AL 1 AR U AR SE Y X RO
Bl R SO R, IR R B — T STHE g J8
PEATXF HE o s HASIE ST I R 25 e ME A il & 4% K
ZINFITHEARE (¥ 2 {7 6 558 X AfE i) FL B8 2 0, 53 90 AR
P 2, AT RE X GE TR 04 45 SR 3 i 14, 473 7% KA
A Kt — U

4 SEXH

1. Yu XH, Liu M, Meng LZ, et al. Classifying cervical spondy-
losis based on X-ray quantitative diagnosis[J]. Neurocomput-
ing, 2015, 165: 222-227.

2.0 gk, SR, R, SF. SR EME [ LS SRR YT 4
RS A ] FL A2 A 5 BOR 9SG R ()] T E AR TR,
2016, 20(4): 511-516.

3. Carrier CS, Bono CM, Lebl DR. Evidence—based analysis of

adjacent segment degeneration and disease after ACDF: a sys-

tematic review[]]. Spine J, 2013, 13(10): 1370-1378.

4. Panjabi MM, Maak TG, Ivancic PC, et al. Dynamic interverte-
bral foramen narrowing during simulated rear impact[J]. Spine
(Phila Pa 1976), 2006, 31(5): E128-E134.

5. Siemionow K, Janusz P, Glowka P. Cervical cages placed bi-
laterally in the facet joints from a posterior approach signifi-
cantly increase foraminal area[J]. Eur Spine J, 2016, 25(7):
2279-2285.

6. Caridi JM, Pumberger M, Hughes AP. Cervical radiculopathy:

a review[J]. HSS J, 2011, 7(3): 265-272.

7. Brenke C, Dostal M, Scharf J, et al. Influence of cervical
bone mineral density on cage subsidence in patients following
stand—alone anterior cervical discectomy and fusion [J]. Eur
Spine J, 2015, 24(12): 2832-2840.

8. JHARAE, PhFE, SRR, A FUME T B e ) A D) BR RO AR
B DAY I S ARV 0 A5 2R SR AR il A R A IS PR T 5
[J]. " EH AR, 2014, 24(6): 505-509.

9. Singh S, Kumar D, Kumar S. Risk factors in cervical spondy-
losis[J]. J Clin Orthop Trauma, 2014, 5(4): 221-226.

10. Radcliff K, Zigler J, Zigler J. Cost of cervical disc replace-
ment versus anterior cervical discectomy and fusion for
treatment of single—level cervical disc disease: an analysis of
the Blue Health Intelligence database for acute and long—
term costs and complications[]J]. Spine(Phila Pa 1976), 2015,
40(8): 521-529.

11. Ebraheim NA, An HS, Xu R, et al. The quantitative anato-
my of the cervical nerve root groove and intervertebral fora-
men[J]. Spine(Phila Pa 1976), 1996, 21(14): 1619-1623.

12. Lukasiewicz AM, Basques BA, Bohl DD, et al. Myelopathy
is associated with increased all-cause morbidity and mortali-
ty following anterior cervical discectomy and fusion: a study
of 5256 patients in American College of Surgeons National
Surgical Quality Improvement Program(ACS—NSQIP)[J]. Spine
(Phila Pa 1976), 2015, 40(7): 443-449.

(ks F 38 :2017-09-09 AR Ul H 487:2017-11-13)
(EXHE BATFTIRITH)
(A3 BRE)





