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Curative effect observation of unilateral dynamic fixation under a Quadrant system combined with
lumbar discectomy in the treatment of lumbar intervertebral disc herniation/XING Shuai, GAO
Yanzheng, WANG Honggiang, et al/Chinese Journal of Spine and Spinal Cord, 2022, 32(11): 1010-
1016

[Abstract] Objectives: To investigate the clinical effect of Quadrant system-assisted unilateral dynamic fixa-
tion combined with lumbar discectomy in the treatment of lumbar intervertebral disc herniation. Methods: 23
patients (13 males and 10 females) with lumbar disc herniation who underwent unilateral dynamic fixation
combined with lumbar discectomy assisted with Quadrant system in our hospital from January 2013 to
November 2018 were retrospectively analyzed. The patients averaged 31.0£6.9(20-40) years old and were fol-
lowed up for 42.0+6.6 months(28—68 months). The operative time, intraoperative blood loss, and postoperative
hospital stay were recorded. The visual analogue scale(VAS), Oswestry disability index(ODI), and Japanese Or-
thopaedic Association(JOA) score were compared between preoperation, 2d after operation, and final follow—up
to assess the clinical outcomes. Anteroposterior lateral and dynamic lumbar X-rays examinations were per-
formed on postoperative 2d and at final follow—up to measure the intervertebral space height and interverte-

bral motion range. Lumbar MRI examination was performed before and at final follow—up, and Pfirrmann scale
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was applied to evaluate the height and signal changes of the operative segments and adjacent segments, and
Pfirmann grading improvement was claculated. Results: All patients completed the operation successfully. The
operation time was 82.5+11.6min, the intraoperative blood loss was 58.8+9.5ml, and postoperative hospital stay
was 3.1+0.4d. The postoperative 2d and final follow—up ODI, JOA score, and VAS were significantly improved
than before operation(P<0.05). The height of the intervertebral space of operative segments and upper adjacent
segments and the range of motion of upper adjacent segments on postoperative 2d and at final follow—up were
not statistically different from those before operation(P>0.05), while the range of motion of operative segments
on postoperative 2d improved significantly than that before operation(P<0.05). At final follow—up, the Pfirrmann
scale showed an overall improvement rate of 30.5% at the operative segments, 56.5% no significant change,
and 13.0% degeneration aggravation; and 8.7% overall improvement at the adjacent segments, 73.9% no sig-
nificant change, and 17.4% degeneration aggravation. During the follow—up, there was no recurrence of inter-
vertebral disc herniation, screw loosening, fracture, failure or other related complications. Conclusions: The
Quadrant system assisted unilateral dynamic fixation combined with lumbar discectomy can achieve good

clinical effects in the treatment of lumbar disc herniation through effectively maintaining the height of the
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intervertebral space and preserving the range of motion of the lumbar spine.
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Table 1 The preoperative, postoperative 2d, and final

follow—up clinical functions evaluation

A Hif ARJE 2d RN

Pre—op Post-op 2d Final follow—up
VAS(43) 6.6x1.4 2.5+1.07 1.10.8"
JOA(41) 13.242.7 22.1£1.2% 24.8+1.9Y
ODI(%) 57.2+7.8 25.6+4.20 16.6+5.27

1 : (D4 AT L8 P<0.001
Note: MDCompared with pre—op, P<0.001
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Figure 1 A 40-year-old male patient underwent unilat-

(i) © e—

eral dynamic rod fixation under Quadrant system a, b Preoperative dynamic lumbar X-ray showed decreased lumbar mo-
tion ¢, d Anteroposterior and lateral X-ray showed lumbar degenerative changes e, f Lumbar MRI showed the left poste-
rior lumbar disc was herniated and the dural sac was compressed g, h Postoperative anteroposterior and lateral lumbar
X-ray showed that the internal fixation was well positioned and the lumbar spine alignment was good i-l At final fol-
low—up, the internal fixation position was acceptable, and there was no fracture or loosening of the lumbar internal fixa-
tion position in the anteroposterior and lateral lumbar positions and the dynamic lumbar positions. There was no signifi-
cant difference in the range of motion of the lumbar spine compared with the preoperative position m, n At final fol-
low—up, lumbar MRI showed that the degeneration of the intervertebral space in the operation segment was recovered

compared with that before operation, and there was no nerve compression and no recurrence of lumbar disc herniation
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Table 2 Comparisons of lumbar motion parameters
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D5 ARHTA L P<0.05
Note: MDCompared with Pre—op, P<0.05
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Table 3 Comparisons of Pfirrmann gradings between

the operated segment and upper adjacent segment

FR/i)
R Final follow up

Pre-op I % % 173 V&4
Grade | Grade II Grade Il Grade IV

TR B

Operated segment
I % B _ _ _ _
Grade |

I3
Grade Il

I
Grade Il 14 B 3 8 3
IV
Grade IV
AR A 15 B
Upper adjacent segment

I 9%
Grade |

9 - 1 4 4

15 12 2 1 -
123
Grade I 8 2 5 1

I3
Grade III
V4
Grade IV

ASD 2 JEHE J5 % 8 He A B il N 1 R S
() — AT ), G 2 X6 3 Bl 5 K L A R
ASACRR I T AR R A, R R e L T AR B
TR ER AW 105 R MRS F AR Tl
FARWBIEEERR, BHIET I%E 37
G A AEAY, ARAR T BOME R 8% K 5G9 5649 1 )
Bifl 2 386 R, 2E T B4 ST T B MR AR i), L =
PG RO AE N | MER AR BT AR
ARl Sy P — ) @ 15 2 FH AT T AR
ARITZWRE MBS, 15 E 2% Dubios 4% H K
P ARRL A Y E RS ELE T 1994 4
YN F IR, B E S 80 Z W S E R4 N
e AR L, RS TR AT O B AR 7 Bt —
P 2l B R A BRI R, DR SRR 98 10 B A
R ME DT aBE G 4R 9 BB AF . Zhang S5k H
BN [ 5 HARTA T MEME S A 0E R IR BE DT, 8
B K RS IR VAS 1743 ODI 2858 AR i i %
REAG, SEAR A A A A & SN SRR 1) & A
25 5 2R A0 PR BE AL B 28 Xt e e pr Ak Rl A 5
Rl AR I R 25, W A IR AR I 8 35 ks, L
A A AR A B T 20 B2 O B R E 22 08 30 1 B R
ST A AE i LTS AR N 2 R T
A HEARNE R 2, RS ARG
I TVEEAFE 2 5 BUAS: 1 6 8 A0 I AR 38

EH AR & F AR Z A R H Quadrant 38
ERTENEOAR , #E— 2000 T AR RG HOR 1 TR B
] R R I R T RS — 2 B, ARAESRY
SR BN, SRR, AR KB U7 B R Y R A
B JE VAS PF4 ODIJOA P4y ¥4 B 2 o ol 3%
(P<0.05),

A ARG H AR T AR G v 2 B A
SRR, JE A BN e PR A R s 3
Y0 R, B AT O B M ME TR 0 B35 Bl B X A
A — R BRFIAE, kAR 5 PR AR I 2 B
ORI [ E # 3l W 24855 01 AOE , 328 [ e
R 1) Bl 3h 5 AT LA % i 48 3 1 B 1 1o g it
2% ASD, i 1 3kt G R HERG 19 & A:=118 g A AR5 8
Y JCABHENG I & A, ASD 2 JEE 2 R YK Bt 7 Fn AR
HIJCHA B 25 5 AR I8 A0 A BB AR IR /N, X R 5
JEHE % 2 B R By, AR R o R R G R A
U NSRAY BB A R LA AT SR 0 25 AL
TR B R B RS, oM AR T 7 b MEAR VTR
WU R 5, B A BPERE (Isobar TTL 3 J1#5 ) , it



o[ A A 2L 7S 2022 4R 32 5 11 W)

Chinese Journal of Spine and Spinal Cord, 2022, Vol.32, No.11 1015

—ORIE T EHEAR S IR SR OREE . e TR M
(S A AR Rl G T E , — T ] A KR SR 1A) B
J& A AT AR G 1 22 il R J SR IR

XF TG JF SIMIN B 5 H B/ OG5 1 A KA )
fLBAE B T AEAR T AT AR AT REUIBR |, it bR v
ZMEM, RWRXTIERHERA T AA®E
TR ARHE A AR W) ) R e R 3991, R
PR SR A [ B LN AR (D) PR B TR B
T ) 1 [ I 30 8 A4 4 DA [ Bt v 2 5 (2) S
ABEENASFEE , AR, iy H XS HESS LA 54
/N AT SERE LR B NHNE B BT, A RO R R T HER
Fe gk E Ve, A TR0 R TG 3l PR [l 05 A= 3
AR (3) PR B TR Be— 5 16 3h B |, Il e A
[ 38 K /N OGS i AR SZ it far - By 1k S22 TR Y
B AR By e — PR A8 . Ozer SR HI 32
BRET NIRRT I AR T 58, B IR R AT Y B i AR
SEE ARG Zy BT ST B A, I 4 R BUR
Jei B R PNAZ Bl B A FRYE L I R I, Quadrant i
T Al B T TR 16 98 D Bk B 30 gl A I R A LA
TRIE RLE : (1) H T A AR R ] B 58t b,
9 T S B A HA 5 A R AR B 5 (2) B B
LDH, RGARSFIRITROR A, SRR T MM
H5 (3) Ak A WoR BORMER] 58 1 | 2 55
Rl JIE 20 7 6 2 T 5 (4) MEAR T 9 B PR, oM
KA AEWE, AWE5R R A BN Isobar TTL #h 7%
FUERGE, ATERMETMAF G B AW 122 1 /NG
Wiz gy, TEMEMERS S AR AR INE AR 3 T A
] 48 2 OGS KT R Z s, A Ruth iy 1
A FE T RE R IT Y IE I B

HE =5 AR MR ET R % 7 1 E 7 20T I )R
Pzl W40 AT RE PR LR 2, A BFSE XS Dynesys
SIS W E ARG I RAEE TG R B, 1RETHY B)
JE B R WL I R AEP . Wiirgler—Hauri 55242 45
1% 5% Dynesys sl & N [ € R B EEARG 14F
i}, 224 RORET 4 HCT 2 Mk 2 MR gl
PRI SR ET A Bl N Oy 2 Bl 2 T E i R BR 1 2 —
R IR FZAR 2R 22 98 0 1 B B O IR T S it 8
(R HEARF T O vy 8 B BT A 1) A
FHMEAR FART7 A, ARWEFERE U2 7 rp I8 P [ 5E #
R, XA AR AR 1 0 I S AR DGR AR
AR, PAERERMAERG S A B E B )G 2
99T i i A R R R I AT D HE AR
(U0 Mz sl 526 R i IR, £ B A ) 6 B 1= 1)

SR SRR AR B HE S AR IR ET S B A
[it] 5 2% LA U ] 9820 I AR B A

g b Al A1, Quadrant 38 18 i B T EEHE [R] £ D1
B 5 3 2 25 [ 2 ARG T LDH W] 48 15 36 & 8 I R
AR R, > TR R AT RO R R
B, A A (HE R SO R T DR B R By
TE BB, 2% vh &R 1T Be W 0 g, X SR 3E  BE T2
Wil /N A AT S BE 22 ASD

4 SEXH

1. Shen J, Wang Q, Wang Y, et al. Comparison between fusion
and non—fusion surgery for lumbar spinal stenosis: a Meta—
analysis[J]. Adv Ther, 2021, 38(3): 1404-1414.

2. Wang T, Ding W. Risk factors for adjacent segment degener-
ation after posterior lumbar fusion surgery in treatment for de-
generative lumbar disorders: a Meta—analysis[J]. J Orthop Surg
Res, 2020, 15(1): 582.

3. Liu J, Zhang F, Gao Z, et al. Lumbar subtotal corpectomy
non—fusion model produced using a novel prosthesis[]J]. Arch
Orthop Trauma Surg, 2017, 137(11): 1467-1476.

4. Holsgrove TP, Gill HS, Miles AW, et al. The dynamic, sixax-
is stiffess matrix testing of porcine spinal specimens[J]. Spine
1, 2015, 15(1): 176-184.

5. BESE, Y, RHTE, S N BRI S SRS E R GEIRYT
VR At 3R A T B 7 OB (J]. TP R AR i 2% AE, 2013, 23
(10): 879-885.

6. Fuster S, Martinez—Anda JJ, Castillo—Rivera SA, et al. Dy-
namic fixation techniques for the prevention of adjacent seg-
ment disease: a retrospective controlled study[J]. Asian Spine
1, 2022, 16(3): 401-410.

7. W, WA g, BRI, AE. TEME 2 AE S R S AR 1 E R SR BF
SERER()]. AR RN, 2021, 41(17): 1283-1290.

8. XMz Ak, ik, sEL, 5. Isobar s &% 7 G¢ Al af BE A A
[11) 255 D) R A 3R 97 T A (1] 2 5 Hh A AR 35 AT ST AL ()], R AR
2%k, 2019, 99(3): 188-192.

9. B, =, R, G ST AR B AN I E 5 2 HE ) FL A ) fl
AR YT B B ] 25 28 1 E 1 R YT AL AR R R
&, 2021, 41(17): 1217-1226.

10. Kawaguchi Y, Yabuki S, Styf J, et al. Back muscle injury
after posterior lumbar spine surgery: topographic evaluation
of intramuscular pressure and blood flow in the porcine
back muscle during surgery[J]. Spine(Phila Pa 1976), 1996,
21(22): 2683-2688.

11, JA e, 17, Quadrant 3 38 T {3 BN 28 A 5] L A AR A% 1) il
B AR ST MM TR] 8 58 HYRE (9 1 PROWLAE [J]. v [R5 0B A0 Rk 2,
2015, 23(17): 1557-1561.

12. Lee KH, Yue WM, Yeo W, et al. Clinical and radiological
outcomes of open versus minimally invasive transforaminal

Eur Spine J, 2012, 21 (11):

lumbar interbody fusion [J].



1016

e [ R A 2 R 2022 4E5F 32 44 11 1)

Chinese Journal of Spine and Spinal Cord, 2022, Vol. 32, No.11

13.

14.

15.

16.

17.

18.

19.

2265-2270.

Stevens KJ, Spenciner DB, Criffiths KL, et al. Comparison
of minimally invasive and conventional open posterolateral
lumbar fusion using magnetic resonance imaging and retrac-
tion pressure studies[J]. J Spinal Disord Tech, 2006, 19(2):
77-86.

Yokoyama K, Yamada M, Tanaka H, et al. Factors of adja-
cent segment disease onset after microsurgical decompression
for lumbar spinal canal stenosis[J]. World Neurosurg, 2020,
144(12): e110-el18.

Okuda S, Nagamoto Y, Takenaka S, et al. Effect of segmen-
tal lordosis on early —onset adjacent —segment disease after
posterior lumbar interbody fusion [J].
2021, 35(4): 454-459.

Stoll TM, Dubois G, Schwarzenbach O. The dynamic neutral-

J Neurosurg Spine,

ization system for the spine: a multi—center study of a novel
non—fusion system([]]. Eur Spine J, 2002, 11(Suppl 2): S170-
S178.

Zhang Y, Zhang ZC, Li F, et al. Long—term outcome of Dy-
nesys dynamics tabilization for lumbar spinal stenosis [J].
Chin Med J(Engl), 2018, 131(21): 2537-2543.

Wang Q, Liu J, Shi Y, et al. Short—term effects of a dy-
namic neutralization system (Dynesys)
lumbar disc herniation[J]. Eur SpineJ, 2016, 25(5):
1416.

Yu SW, Yang SC, Ma CH, et al. Comparison of Dynesys

for multi —segmental

1409-

posterior stabilization and posterior lumbar interbody fusion

20.

21.

22.

23.

24.

25.

for spinal stenosis L4/5[]J]. Acta Orthop Belg, 2012, 78(2):
230-239.
Ozer AF, Suzer T, Sasani M, et al. Simple facet joint repair
with dynamic pedicular system: technical note and cases
eries[J]. J Craniovertebr Junction Spine, 2015, 6(2): 65-68.
Veresciagina K, Mehrkens A, Schiren S, et al. Minimum ten
year follow—up of spinal stenosis with degenerative spondy-
lolisthe si streated with decompression and dynamic stabiliza-
tion[]]. J Spine Surg, 2018, 4(1): 93-101.
St—Pierre GH, Jack A, Siddiqui MM, et al. Nonfusion does
not prevent adjacent segment disease: dynesys long—term
outcomes with minimum five—year follow up [J]. Spine(Phila
Pa 1976), 2016, 41(3): 265-273.
Wiirgler—Hauri CC, Kalbarczyk A, Wiesli M, et al. Dynamic
neutralization of the lumbar spine after microsurgical decom-
pression in acquired lumbar spinal stenosis and segmental
instability[J]. Spine(Phila Pa 1976), 2008, 33(3): E66-E72.
2R, B, Sk, 4. Dynesys JF L& AR VA I I HE
I 5 AR 8 4RI RBEVILI]. mh AR 5015 AR 2R, 2020,
13(10): 799-805.
ERA, B, R, 5. Wallis #2588 3h B2 RERIT
JIZE A 18] 5% 5% HH AT B9 I I (T TR BRI AR 2R A, 2018,
26(13): 1170-1176.
(i H ) :2022-09-29 & 1al H 9] :2022-10-21)
(RLHBE E )
(A it RIg%E)





