638 o A A A 2% R 2020 AR5 30 B85 T M Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.7

B BN 5T
HAME G 56T TV 37 KARAR R TS A5
C5 AP ZAR R 09 R3] 2T 5

AREF RRE AR A R KA A&, B AR A
(B BERIR % 8 = MR A FESMEE 510630 1)

(FE] B 5 DHES BT T THES 5 R MEAUSOE ARG CS M2 AR ST BE 1 8 3 BLR) . 77 3% - T 8 LBy
JEEIE RN SRR AS (A4F 0% 54~78 & 114 66.4£7.3 %), AT 20T J5 590 I 200AE S Pl 1) R A 40, 5 g XU AFE A
FE U G728 ST Y454 — 2% 7, BCHE DR B8 PN 281 B, T 100 5 4 238 )28 A . GRS TT T T ME AR, 531
BRAE WG L2, 0 8 A0 B AR A IS i T A DAl 2 4, 7 Y IR B TR B e R B HEAE S O A B
11 R AR B R oy A R A, PR AR R ROE TR B B8 T I o s A B R REE S DAAS [R) 5 B R 4 i e
B ZARTETE TR J5 WA o e, M CA~C8 B R P I S b o B T o A B . 85 R 7 8 AN S0UME b A 1) 4
IR AR I 37 S BEHER) A o BRHE ) ) — i B T B0 SO AR N T, 50— i 5 A I BE A R
PIZRRRIZ O, #0as B9 BER 7.37~20.09mm (12.24+3.21mm ) , 4575 B AR 5232 W0 08 i i)t 34 )5 38 4 S5 4k
Ik 112mm . JREHES) A 7E A BE 0 C3-C4 BT 2 . 15 5 IR 9 19 B, C5 R 5 P JIEE A S5 I 3 B i g 4 8
S ERIAY (13.18+1.12mm, 8.07+ 1.1 1mm ) o 7E SUHE J5 # ST TTHE R § KMEAR WIE AR5 W58 B HEE 5 J7 1 IRHE )
AN N R AT A DA KA R R AR A, SRR < IRHE ) 42 BT B S CS MR BRI & AR I R &
W BEHE D A1 v R B TREARAR S CS W SRR I A= 2

(L8R ] HHES B ST IHEAS B KMER R AR 5 CS Bl 2 MR BRIEL ; it 351 2 DL RS A 3075 5 b e MR 401405

doi : 10.3969/.issn.1004-406X.2020.07.08

hES%EER322.8  XEIRIRFGA X EHS1004-406X (2020)-07-0638-06

Anatomical study on C5 nerve palsy after posterior cervical single—door laminoplasty/ZHAO Jianjun,
ZHAO Qinghao, DENG Shangxi, et al/Chinese Journal of Spine and Spinal Cord, 2020, 30(7): 638—
643

[Abstract] Objectives: To investigate the possible anatomical mechanism of C5 nerve palsy after cervical ex-
pansive single—door laminoplasty. Methods: Eight whole cervical embalmed cadavers (54 to 78 years, aver-
aged 60.4+7.3 years) were studied. After dissecting postvertebral muscles, the bilateral laminae were exposed.
A gutter was created above the inner cortex at the medial border of the facet joints as hinges, while another
gutter on the contralateral side penetrated the inner cortex and the spinal canal as open side. After lifting the
open side of the laminae, any tough ligamentous structures between the posterior dura sac and the ligamen-
tumflavum or laminae were observed and identified after removing the adipose tissue. The quantity, morpholo-
gy, origin, insertion and the spatial orientation of the meningovertebral ligaments at the C3-7 region were ob-
served. The length, width, and thickness of the ligamentous structures were measured with a millimeter caliper
(accurate to 0.0lmm). Then, changes of the dura sac and roots were observed at different segments. In addi-
tion, the most cranial and caudal lengths of the C4-C8 ventral rootlets were measured. Results: A total of 37
meningovertebral ligaments were found in 8 cervical spine specimens, connecting the posterior wall of the du-
ra sac to ligamentum flavum or laminae. Ligament length varied from 7.37-20.09mm (12.24+3.21mm); the
thickest one is 1.12mm.  The meningovertebral ligaments had a tendency to be abundant at C3-C4 of spinal

cord. Besides, the most cranial and caudal lengths of C5 ventral rootlets (13.18+1.12mm, 8.07+1.11mm) were
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the shortest in the vulnerable segments when lifting up the open side of lamina, the meningovertebral
ligaments became tight, and the shape of the dura sac was changed, therefore the displacement of spinal cord
and nerve root was observed. Conclusions: The meningovertebral ligaments might play an important role in
the occurrence of postoperative C5 nerve palsy. Release of the meningovertebral ligaments may be effective in
reducing the incidence of postoperative C5 nerve palsy.

[Key words] Expansive open—door laminoplasty; C5 plasy; Anatomical mechanism; The meningovertebral
ligaments; Nerve root lesion
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Figure 1 a, b Red arrow showed
the meningovertebral ligaments.  The
meningovertebral  ligaments  originate
from the ligamentum flavum or lami-
nae, and insert into the posterior wall

of the dura sac

x1 BERARTEMNEEITHOHENS
Table 1 Measurements of the meningovertebra

ligaments at the different segments of spinal cord

i (n) KJ¥ (mm) T (mm) JEJE (mm)

Num Length Width Thickness

3-4 11 9.73+1.37 0.82+0.48 030+0.12
(7.37~11.59) (0.28~1.70) (0.11~0.51)

C4-5 9 11.62+2.29 0.93+0.36 0.42+0.24
(8.54~15.75) (0.49~1.53) (0.20~0.85)

C5-6 8 11.27+1.61 0.93+0.59 0.41+0.32
(9.42~13.31) (0.38~2.23) (0.11~1.12)

C6-7 6 15.68+0.91 1.17+0.88 0.64+0.34
(14.63~16.98)  (0.54~2.55) (0.29~1.12)
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Figure 2 Ventral view of spinal nerve (dural sac was
cut). D, dorsal rootlets; V, ventral rootlets; red circle, the
Length A:
Length B:

conjunction of dura and rootlets. the most

cranial length of ventral rootlet. the most

caudal length of ventral rootlet

BRI (K 3) o X FE LT, A1 )5 75
¥ , M ZARBHZ 10 NS L, (HR ol T A 1)
FLAL , ot 2 AR5 A [ FLBE A7 £ 55 % 1) B 4 A AR



o [ A A A2 7 2020 4EEE 30 4855 7 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol.30, No.7 641

MR Or oA — s AR AR, (AT FE B A, A
22 AR AR A IR PR AFARE JIE S 1 T A 0 53 14 22 A AN [+
W, FEIFIT)E B AN IA Z AR 2 AR A 2R 5K, 5K T
B, R, PN A R S 5K A ]
(&1 4) eV I 6] B 04 BT A AR A1 )i, B
5598 1) 72 T M AT B 1) R o7 2R A5 A AN Y A, s
PRI (] 5)

3 g

F AT C5 i 2 AR BRI S g ALt B A 2 (1) T
AR AR BRI 15 5 (2) 5 R0 %
BN ARG A HEIERS , PRS2 C5 M i R el
DRI 228 AL AR T 2% 07 5 | R A 2 T3 5 (3) I S
il 7 i 5 o S5 2 AR A ot i 5 32 s 0 T £ 45
LA 5 (4 ) R P8 5 45 00 00 A B PR 520 (5)

B BER 02 AR B B9 C5 A AR

RIEHLHI e iR 2 1 2 U U 5 7 B %

PG R A 2R R R RS R R 2kl . 2%
£2 CA8MEREMEHKENE

Table 2 Measurements of the ventral rootlets in the

C4-8 cervical spinal cord

KJE A(mm) K B(mm)
Length A Length B

C4 12.76£1.15(11.17~15.62) 7.63+1.03(6.19~9.59)
C5 13.18+1.12(11.07~15.10) 8.07+1.11(5.81~10.59)
C6 14.98+1.40(12.93~17.36) 8.70+0.73(7.32~9.83)
C7 16.71£1.02(14.94~18.59) 10.24+0.96(8.45~12.05)
C8 19.84+1.53(15.76~21.88) 12.87+1.86(7.91~16.28)

TE RO A 0 S d5 5 30 Sk i B9 R 22 1 I3 5 K B IR 52 i
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Note: Length A, the most cranial length of ventral rootlet; Length

B, the most cranial length of ventral rootlet
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Figure 3 Horizontal view of cervical

spine a Before laminoplasty b After laminoplasty; *, the meningovertebral ligaments. When the open side of the lamina
was lifted, posterior shift of the spinal cord occurred. At the same time, the shape of the dura sac changed from oval to
almost subtriangular, and posterior distension of the dura mater was observed Figure 4 Horizontal view of cervical
spine a Before laminoplasty b After laminoplasty. *, the meningovertebral ligaments; the tension of ventral rootlets did
not change significantly, and dural bulging was formed with the posterior shift of the spinal cord Figure 5 Horizontal
view after cervical expansive open—door laminoplasty (the meningovertebral ligaments were completely cut off). The poste-

rior shift of the spinal cord as well as that of the extradural root became less obvious, and deformation of dura sac was

reduced
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