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[Abstract] Objectives: To develop a modification of posterior midline approach with preservation of attach-
ments of the supraspinal ligament in lumbar surgery. Methods: A total of fifty adult patients underwent lum-
bar surgery (27 male and 23 female, at a mean age of 37.1 years) were identified and MRI data were col-
lected. Measurements were performed at axial image from L3/4 to L5/S1 respectively, including width and
thickness of supraspinal ligament, thickness of thoracolumbar fascia and sacrospinal aponeurosis at attachments
on spinal ligament and at multifidus cleavage. The mimic surgery was conducted in two adult cadavers to in-
vestigate the feasibility of this modified approach. Based on anatomy study, the modified posterior lumbar
midline approach was applied clinically in 22 cases (12 male and 10 female, at a mean age of 51.5 years)
with lumbar disorders. There were 14 cases in one—segment, 7 cases in two—segment and one case in three—
segment. The incision length, exposure time and postoperative back pain were recorded. All cases were fol-
lowed up for three months. Results: There were attachments of thoracolumbar fascia and sacrospinal aponeu-
rosis on the postero—lateral part of supraspinal ligament. At the level of L3/4, 14/5 and L5/S1,the multifidus
cleavage was located laterally from posterior midline in 16.32+6.56mm, 27.43+6.36mm, 33.65+4.77mm, re-
spectively. The thickness of thoracolumbar fascia at the attachments was 0.81+0.17mm, 0.88+0.15mm, 0.87+

0.14mm, respectively, almost equivalent to that at the multifidus cleavage(statistically significant only found at
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LA/S level).
1.78+£0.50mm, respectively, with statistically significant more than that at multifidus cleavage at the same level
(P<0.05).

achieved with less retraction pressure. All the cases have received successfully decompression, interbody fusion

1.71+0.40mm,

The thickness of sacrospinal aponeurosis at the attachments was 1.76+0.51mm,

The mimic surgery showed the modified posterior lumbar midline approach was easier to be

and instrumentation with good exposure through this modified midline approach. The incision length was about

4em for one—segment and 6cm for two—segment procedure. Conclusions: There are strong attachments of

thoracolumbar fascia and sacrospinal aponeurosis on supraspinal ligament. The modified posterior lumbar
midline approach with the aim of preserving those attachments is feasible, practical and effective with shorter
incision length.
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Table 1 Measurement of lumbar supraspinal ligament

in MRI scans

JZ T 6 1 JE

Level Width Thickness
L3/4 5.22+1.31 3.99+1.07
L4/5 4.47£1.45 4.80+1.35
L5/S1 4.30+1.52 6.15+1.78

2 EHEMESE RRIZEEEENE (mm)
Table 2 Thickness of lumbar thoracolumbar fascia

and sacrospinal aponeurosis

o 2 473 R G UL e )
2 i Thoracolumbar fascia Sacrospinal aponeurosis
Lol MR WUMBGE W AU
ve Attach- Multifidus Attach- Multifidus
ments cleavage ments cleavage
L3/4  0.81£0.17 0.77+0.14% 1.76£0.51  0.95+0.18%
14/5  0.8820.15  0.8120.15% 1.710.40  0.99+0.22%
L5/S1  0.87+0.14  0.82:0.137 1.78+0.50  0.98+0.20%

Tz 5 [ 2 1 B 3 1L B2 (DP>0.05 520P<0.05
Note: Compared with attachments of the same level, DP>0.05;
2P<0.05
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Figure 2 Clinical application of modified posterior lumbar
midline approach a Preoperative MR scan shows L3/4 disc
herniation b Location of involved disc under C-arm X -ray
monitoring ¢ —f Surgical procedures showing that longitudinal

incision 2cm lateral to spinal process is made to exposure

22

SRR AW et | 8 A BT
RO/ EJRR HEAEMTAREMHFESE, HHR
2 S S AN 7 NL SR /B B 31 DT VA 8 S
151N O /5 R S = N N D = X S S 297 A
FAMSRT1Z o Tz A I O HE 55 L PR 45 405 3 ™
&, i E, BCA S E R e R
Weatherley 55U H T 2l B HE J5 A e AR Ul
HPREZHN ., Fe R WU T 3% S 585 i [
I, DA AE 55 L PR S5 452 405, I R ASCR B

U TEEAE s AT 55 UL E) B A 6 (Wiltse A )
T 22 5 T DL I 2, B A2 5 B (ELAE 35 W TE
T AP JC i B AR A S E i A B2 8 iy T G 3
JUU D B A 6 K 0l B B S %) LR A VR
FRATHR 7 O B M B A AT | R UL e PR T I
0 B T A ek R S E R AR iR S g
TR, o I A A5 G UL e S A T AL IR
RN BAT H 2 S M A JE A A &R
LTS B P4 I 55 9 W LA T LA s
BT A AESE , HAE I R BA 4R A B
P T 4T ot e 0 A It R L e A TR
AT () LR, DR UE AL K ) 2, SCORIE R S B
16 Sl IR o R A B B AL A o ik A Y

under sacrospinal aponeurosis g,

h Postoperative X-ray films

showed good internal fixation

YR T MR S 2 A A R AR A, R
FRNEARE S 1F A B D) ik e ik, RO AR Ji5 2R 47
HEABE W EA 12 RS W AR AN ] 20,

AR FEAG S ) 2 I BB ok 3 ) T
0.8mm , 12 s JIE B 100 518 2 J32 gk A L ) g 3 P
A 13/4 L5/S1 JZ TG 12422 5, ML AL
Ji Bt T 0 PR 24 1. Tmm, ILI) B 24 1.0mm,
L3/4 1A/5 L5/S1 £ JZ ¥ A W E k257 hTiX
WA IR 350 Ay 505 ek 4 0 2L 00 T B AR A 1) 2 T Y
H ALK IR JF IE TP TR AR N T 8 8R $ B
GET WAL W R R B N T R AR
(AR T, Db 35455 95 22 (0 HE 55 LA 4L 280, 348 n
AR, HERGIE5K IR, T AR R4,
T B H B AT A AF ) A S s R A
ZUAE T 3% T BUL IR AL S il B 45 72 B 5 6 ) —
I 2SR B Y, AR 5 HESS LR 2K Bl 2 %800 IR
5 3R A5 A O

BT AR KA A5 W PRI S8, 7F 58 55 01
2y 2em Ab 1T M FEE A R R T R,k Ak B A
WA BV TR BN BT LUR BN F AR
1, ARAS AL ME 5 15 A B0 R4 R, vl
DLl e A 5 s T AR TR . w128 I R FH 22 1]



o A A 2 7S 2015 4EAE 25 4855 7 )

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.7

629

AT O KR dem, T B O K 6ecm, X
L5 30 38 SR F AR BRAE U1 0K I B 25
USEfly AR FN FRATR A 0 R JS
B $r 8 2 50, 508 W i, — 0] 8 2% AT X AN
TEFARERL, WU T HESE LA 4SR5 1
B

WFSE R, B BT B R B AR U 4 R
ﬁ&%&ﬁmmiﬁ%m,mEE%E%%Wﬁ
RAZ AR TN R B SO R A - LA B
A2 oA, N Xt B 40 AR T s B A, He e
Ruffini /A 3= 2504 T 9047 i il B0, ax ok 2 %
28 43 A AN 5 6 PSS R . A L A e (% B o
TOREE AN, XTSI PR Rk L B I R A 1)
FENE A 5T 4 A R A S OE A R B
TR R i A3 A R AL R T S,
A FIF ARG M T Re g R 2k, S EMR
0] 24~36h, %6 3 B U7 AR S5 DR 3, H AT R S5
51 1 T IS ) A PR 9 A A TEA T

AT 5 4R T 1 B o R T ) A R
JEAE RS, JFIE A R ) 5 I R A

B FIESEZ o A B BA S B . al T . A%
P, AT IEME S B TR AR A — b e A S B ik
#.

4 SEHk

1. Waschke A, Hartmann C, Walter J, et al.

atrophy of paraspinal muscles after open lumbar interbody

Denervation and

fusion is associated with clinical outcome—electromyographic

and CT —volumetric investigation of 30 patients [J].  Acta
Neurochir, 2014, 156(2): 235-244.

2. Kim CW. Scientific basis of minimally invasive spine surgery:
prevention of multifidus muscle injury during posterior lumbar
surgery|J]. Spine, 2010, 35(26 Suppl): S281-286.

3. Buttermann GR, Mullin W]. Two-level circumferential lumbar

fusion comparing midline and paraspinal posterior approach:

S—year interim outcomes of a randomized, blinded, prospective

study[J]. J Spinal Disord Tech, 2013, Oct 16. [Epub ahead of

print].
4., PBRVE. FHENEE M. Jus Bl e, 2013, 195-
197.

5. Wilise LL, Spencer CW. New uses and refinements of the
paraspinal approach to the lumbar spine[]]. Spine, 1998, 13
(6): 696-706.

6. Mukai Y, Takenaka S, Hosono N, et al. Intramuscular pres-

sure of the multifidus muscle and low-back pain after poste-

10.

11.

12.

15.

16.

17.

18.

19.

20.

L EAR, XS

ke, R, sk—

rior lumbar interbody fusion: comparison of mini—open and

conventional approaches[]J]. J Neurosurg Spine, 2013, 19 (6):
651-657.

Sk, TR, AL A S A S LI A R i
W2 G AR W] TR A A2k, 2013, 23(3): 257-

261.

. Palmer DK, Allen JL, Williams PA, et al. Multilevel magnetic

resonance imaging analysis of multi dus—longissimus cleavage
planes in the lumbar spine and potential clinical applications
to Wiltse's paraspinal approach[J]. Spine, 2011, 36(16): 1263—
1267.

ORI, ARE, PRARUE, SF. MEMEME S OAUERET PV I E AR G B

PR B (1), P EEREE B4R, 2014, 24(12):
1133-1134.
R 5% o [ R i o0 TR S R B T). AR AR A AR,

2015, 53(1): 22-26.

Weatherley CR, Emran IM, Newell RL. A modification of
the standard midline posterior approach to the intertransverse
area of the lumbar spine[J]. Ann R Coll Surg Engl, 2010,
92(1): 19-22.

B, JHRDE, kR, % OBE Wilse AR5 E5EE IE
AT AR T‘XXFJ&@W“Z%’EEE’JT&%&[H R
R B2, 2012, 22(9): 812-817.

. Vialle R, Wicart P, Drain O, et al. The Wiltse paraspinal

approach to the lumbar spine revisited: an anatomic study[J].
Clin Orthop Relat Res, 2006, 445: 175-180.
R, R TR AR A R A AR ()],
P I R AR 22 28k, 1994, 12(2): 132-134.

Chazal J, Tanguy A, Bourges M, et al. Biomechanical prop-
erties of spinal ligaments and a histological study of the
supraspinal ligament in traction[]J]. J Biomech, 1985, 18(3):

167-176.

Solomonow M, Zhou BH, Harris M, et al. The ligamento—

muscular stabilizing system of the spine[]]. Spine, 1998, 23
(23): 2552-2562.

Kawaguchi Y, Matsui H, Tsuji H. Back muscle injury after
posterior lumbar spine surgery.  Part I:
histochemical analyses in rats[J]. Spine, 1994, 19(22): 2590-
2597.

R R PR R M J 8 il S R[]
i, 2014, 24(5): 390-392

Jiang H, Russell G, Raso V], et al.

Histologic and

T A

The nature and distri-
bution of the innervation of human supraspinal andinter-
spinal ligaments[J]. Spine, 1995, 20(8): 869-876
Sjolander P, Johansson H, Djupsjobacka M. Spinal and
supraspinal effects of activity in ligament afferents [J]. ]
Electromyogr Kinesiol, 2002, 12(3): 167-176.
(ki H 11 :2015-02-04 &[0l H #].2015-05-26)
(EtmE R4/ ITH)
(AXtmit Feik)





