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Dynesys and posterior decompression and fusion internal fixation for the treatment of lumbar degenerative diseases:a
systematic review ZHANG Chang-meng™ ,LI Hao-yun ,LI Shu-shan ,ZHU Zhi,YANG Kai ,and SUN Tian-sheng. *The First
Department of Orthopaedics , Zhengzhou Central Hospital Affiliated to Zhengzhou University , Zhengzhou 450007 , Henan , China
ABSTRACT Objective: Meta analysis was used to evaluate the efficacy and safety of Dynesys and posterior decompression
and fusion internal fixation for lumbar degenerative diseases. Methods : The computer was used to retrieve the Cochrane library,
Medline , Embase ,CNKI, Wanfang database and Chinese biomedical literature database; and the references and main Chinese
and English Department of orthopedics journals were manually searched. All the prospective or retrospective comparative studies
on the clinical efficacy and safety of Dynesys and posterior decompression and fusion internal fixation were collected , so as to e-
valuate the methodological quality of the study and to extract the data. The RevMan 5.2 software provided by Cochrane collabora-
tion was used for systematic evaluation. Results: A total of 9 clinical studies were included,including 3 prospective randomized
controlled trials (RCT) and 6 retrospective controlled observational studies, which included 692 patients , with 336 cases in Dy-
nesys group ,and 356 cases in posterior decompression and fusion internal fixation (PLIF) group. The results showed that com-
pared with PLIF, Dynesys system significantly decreased operation time (P<0.01) ,intraoperative blood loss (P<0.01). Both Dy-
nesys and PLIF groups experienced improved ODI and back/leg pain VAS scores at final follow-up , and no statistically significant
difference was noted according to the two surgical procedures (P>0.05). Dynesys could remain the range of motion (ROM) of sur-
gical segments with less increased ROM of adjacent segments compared with that of PLIF group (P<0.01). Regarding the disc
height of surgical segments , no statistically significant difference was noted according to the two groups (P>0.05) , but postopera-
tive complications incidence rate in PLIF group was higher than that in Dynesys group (P<0.05). Conclusion : Both Dynesys sys-
tem and PLIF can improve clinical outcomes of lumbar degenerative diseases effectively. Compared with PLIF , Dynesys could re-
main the range of motion (ROM) of surgical segments with less increased ROM of adjacent segments and lower complication inci-
dence rate. But the ability to prevent adjacent segments degeneration needs more RCTs with long-term follow-up to confirm.
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Tl FAR Iy V24 F AR M ], &WE5E R AF7E 5 B P
(P<0.01,P=89%) . & JH Bl NN LA 5317 , 45 2R
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1. RH Egger B4 50 99 AWF5E 0 & Fw 7, P>0.05,
Jo B 3 M R R e o
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0.01,P=91%) . R JHREHLEL AL S0 B, 45 0 R
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Tab.1 Basic characteristics of inclusive literatures
WA 1% P (5 /) R () EHEHOD) B R : )‘Bi‘iﬁéf
Dynesys  PLIF  Dynesys  PLIF Dynesys PLIF b IH

Yu %:#2012 27 26 10/17 11/15 52.22+8.31 55.52+6.98 =36 RCT Jadad 5
Haddad %2013 32 32 19/13 15/17 40.6+6.46 46.5+10.7 =48 CCT NOS 6
I FE 25102013 14 17 9/5 10/7 43 47 17 CCT NOS 5
k12014 35 41 20/15 23/18 48.1£12.3 52.3x15.7 33 CCT NOS 6
Yang %:22014 30 45 17/13 21/24 55.96+7.68 54.69+3.26 =24 CCT NOS 5
Fei 4122015 95 81 51/44 40/41 47.3+12.9 52.9+11.2 =36 RCT Jadad 3
Wang %:42016 45 40 24/21 17/23 42.8+6.7 56.8+6.2 30 CCT NOS 5
Zhang %2016 46 50 31/15 37/13 48.1+12.3 52.3+12.9 53 CCT NOS 6
He 292016 12 24 7/5 9/15 58.3x13.5 61.4+15.2 =24 RCT Jadad 2

T PLIF A28 ) 6 HE 7] gl 75 P 5 AR RCT Ay BEHL T 856 s CCT Ay [l JB b i AR X HR AT 5% 5 2 1)

Note : PLIF refers posterior lumbar interbody fusion; RCT refers randomized controlled trials; CCT refers retrieved clinical control trials; follows the same

x£2 MAXHE Jadad FEHEE
Tab.2 Jadad Scores of inclusive literatures
A5 WA Rt B 7 15 BEIERERS 43 it B 78 B AR R PE4Y (43)
Yu %2012 RCT 24 IR t4 # 5
Fei 2:1512015 RCT ANV A N N ¥ A 3
He 292016 RCT ANV A N Y A 2
Dynesys PLIF Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random., 95% CI IV, Random, 95% CI
Fei 2014 1623 414 95 1673 37.2 8 17 T% -5 00F16.62, B.6Z] e
Yang 2014 141.06 11.368 30 17698 BT72 45 223% -35.92 [40.43,-31.41] b5
Yy 2012 7886 10.34 27 9772 9499 268 21.8% -19.16 [-24.63,-13.684] ok
Zhang 2016 1034 1749 46 1294 26.2 a0 19.7% -26.00[-34.92 -17.08] =
BTy 2014 ar1 224 3m 1232 243 41 18.5% -26.10[-36.61,-15.54] =
Total (95% CI) 233 243 100.0% -23.02[-32.96,-13.07] . 4
Heterogeneity, Tau®=110.29, Chi®= 36.73, df=4 (P = 0.00001}) F=89%

Testfor overall effect: Z= 4. 84 (P = 0.00001)

B 1 Dynesys 25 PLIF 2 T A i 1] HL A Meta 73 7 45 2R 2R AR
Fig.1 Forest plot for operation time between Dynesys group and PLIF group
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2.2.6 FARITBROM A 7 Wi H7iE T
W4 B8 R U B 17 B R 15 B ROM. 85 R ik 20 1

Dynesys PLIF Mean Difference Mean Difference
Study or Subgroup Mean SO Total Mean SD Total Weight I, Random, 95% CI IV, Random. 95% CI
Fei 2015 Tar4 3072 95  BE811 37349 a1 91% -143.70[-24581,-41.45]
Yang 2014 JBETE 19.44 30 43011 2472 45  25.8% -43.35 [53.38,-33.32]
Yu 2012 11037 28.72 271943 3527 26 24.5% -83.93 [101.28, -66.58] o
Zhang 2016 22893 9B.45 46 3634 B9A1 a0 227% -13410[F163.71,-104.44] o
BTy 2014 178.4 1181 35 2598 1163 41 17.6% -80.40 [F132.47,-28.23] e
Total (95% CI) 233 243 100.0%  -B9.67 [-127.87,-51.47] <>
Heterogeneity, Tau®*= 1448 87; Chi*= 4507, df= 4 (P = 0.00001); F=91% -Ehﬂ -1hD 0 1ﬁD Eﬁﬂ

Testfor overall effect: Z=4 60 (F = 0.00001)

2 Dynesys 2415 PLIF 41 ) M FLEC R Meta 23 #2855 2R AR 1A
Fig.2 Forest plot for intra-operation blood loss between Dynesys group and PLIF group

Favours [Dynesys] Favours [PLIF]

[ynesys PLIF Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fei 2014 3.3 127 95 339 1. 81 18.2%  -0.08[-0.45 0.29] e
Haddad 2012 2.3 273 32 403 268 3z B.4% -1.72[-3.0%,-0.38]
Viang 20145 48 085 45 5 0.82 40 18.3%  -0.20[-0.56, 0.16] ol
Yang 2014 385 073 a0 378 076 45 18.5% 047 FDAT, 0.51) | X
Yu 2012 433 2.37 27 418 27T 26 6.0% D18 F1.21,1.87) — =
Zhang 2016 4 148 46 5.4 1.84 a0 123% -1.40F2.15, -0.65] =
fHE 2013 366 1.4 14 331 1.681 17 g9.6% 0.35 F0.71, 1.41] Rt
AT 2014 49 208 38 58 1.3 41 11.7% -090F1.70,-010] R =
Total (95% CI) 324 332 100.0% -0.37 [-0.77, 0.04] k3
Heteroneneity Tau®= 0.20; Chi*= 23.98, df= 7 (P = 0.001%; F= 71% — —

o T I ¢ 2

Testfor overall effect Z=1.78 (F = 0.07) Favours [Dynesys] Favours [PLIF]

3 Dynesys 205 PLIF 41 JEi[ VAS 3773 36l i LA Meta 73BT 45 53 2% 4]
Fig.3 Forest plot for back pain VAS scores decrease between Dynesys group and PLIF group

Dynesys PLIF Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI V. Random, 95% CI
Fei 20148 449 1.36 45 4452 1.4 81 244%  -0.03[-0.44 0.38] =
Haddad 2012 LT T 32 388 288 32 T.E% -1.35[2.72 002] TR
Wang 2015 58 08 45 81 048 40 26.1% 0.70[0.26, 1.04] i
Yang 2014 ar4s oy a0 7 068 45 ZB.T7% 0.04 [-0.28, 0.36] =y
Yu 2012 537 1.42 27 a08 15885 2B 151% 0.29 [-0.81, 1.09] T
Total (95% CI) 229 224 100.0% 0.13 [-0.31, 0.56] ?

Heterogeneity, Tau®= 016, Chi*=15.34, di= 4 (P = 0.004);, F=74% Iz =1 |f| 1' é
Test for overall effect: 2= 0.58 (P = 0.56) Favours [Dynesys] Favours [PLIF]
4 Dynesys 2415 PLIF 41 iR VAS #F 70 08 /0 5 LL 321 Meta 43 #r 45 5% 2% Ak 4]

Fig.4 Forest plot for leg pain VAS scores decrease between Dynesys group and PLIF group
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B, £ W5 RAFAE S B (P<0.01,P=97%) . % Fl b
HLR W A HL 43 #1255 7R Dynesys 41 B & F AR
B ROM Ji /b & i FK T PLIF 24 [ MD=-4.05,95%CI
(-5.34,-2.76) ,P<0.01], WKl 6, R H Egger £ 5
Yy ABFIE ) Kk T lm 5, P>0.05, G i 35 M ok e 17 o

2.2.7 ABiEEE ROM 3L 6 Wiffgy 81012141514
BT YL BB R K BE U B TR G5 55 B ROM 38R i
OB G B, 25 BT 8] A7 7E 5 0 M (P<0.01,P=94% ) .
KBV AL 0, 45 5 78 Dynesys 41 %
TARLRUT 5 B ROM S /i it ' % AK T PLIF 41 [MD=

1.71,95%C1(0.76,2.65) , P<0.01 ], T 7. 5% Fil Egger
ARG A0 A0 & R A, P>0.05, JC B 5 Mk &
T 25

2.2.8 FARVEMEREE g 4 st
RO T P 2 2 R UK T IR T R Y BOME 1] w55 B AR
HI AR I B0, & BIF 5T (R)AF AE S M (P<0.01, P =
90%) . K FHBEHLRV AT S0 07, 25 3 B R 4 R
TR AT B a) 3 B AR AL 22 5 G2 B L [MD=
0.32,95%CI (-0.61,1.25),P=0.49], WL & 8., X% Hi
Egger ¥4 56 0 A58 10 & i fy , P>0.05, B %

ynesys PLIF Mean Difference Mean Difference
Study or Subgroup  Mean SO Total Mean SO Total Weight IV, Random, 95% CI N.Randulm. 95% CI
Fei 20158 M2 682 95 3.2 F.25 81 171% 0.00F210,2.10] oy
Haddad 2012 17.31 1957 32 2819 2394 32 47% -1088[-21.59,-017]
He 2016 4963 B89 12 4601 865 24 9.6% 362249 8973 o=
Wiang 2015 A58 574 45 548 594 40 16.4% 070 F1.79, 3.149] T
Yang 2014 4.3 449 30 3375 486 45 17.0% 5,55 [3.39, 7.71] o
U202 3274 BE3 2T 931 1272 26 100% 343 F2.44, 59.30] =
Zhang 2016 |2 116 46 a0 1473 a0 11.0% -1.80 [7.08, 3.48] SRR
#HE 2013 4081 1433 14 4776 1454 17 1% -BO5[17.15, 3.29] B
Aty 2014 383 16.24 35438 11.96 11 9.0% -450[F11.01,2.01] =
Total (95% CI) 336 356 100.0% 0.28 [-2.41, 2.96] *

Heterogeneity, Tau®= 881, Chi*= 2919 df=8{F = 00003}, F=73%
Test for overall effect: £=0.20 (F = 0.84)

B 5 Dynesys 415 PLIF 21 ODI 343 il /b &t HU 4L Y Meta 43 B7 45 S AR AR
Fig.5 Forest plot for ODI scores decrease between Dynesys group and PLIF group

30 <0 0 10 20

Favours [Dynesys] Favours [PLIF]

ynesys PLIF Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fei 20148 31 2.34 95 B 275 21 144% -200[3.66 -2.14] = =
Wang 2015 2.3 066 45 B9 07 40 150% -4.60 [-4.849 -4.31] e
ang 2014 5.28 0.1 N 686 075 45 1489%  -1.58[1.94 -1.27] =
Yu2mz2 264 1.42 T R 26 136%  -4.11[-5.23,-2.99] —
Zhang 2016 22 22 16 T3 33 a0 141%  -510[6.00, -4.20] =2
thE 2013 25 13 14 77 0A&a3 17 144%  -520[593 -4.47) =B
it 2014 245 223 34 e 2T 41 136% -5.00[6.11,-3.89] cEL =
Tatal (95% CI) 292 300 100.0% -4.05[-5.34, -2.76] -

Heterogeneity: Tau®= 2.87; Chi®= 203.33, df= 6 (P = 0.00001); F=97%
Test for overall effect: Z=6.14 (P = 0.00001)

B 6 Dynesys 415 PLIF 415K 15 Bt ROM /b i L ALY Meta 53471 45 R 2R bk 141

Fig.6 Forest plot for ROM decrease of surgical segments between Dynesys group and PLIF group

Favours [Dynesys]

4 2 0 2 4
Favours [PLIF]

hnesys PLIF Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bt 2014 -1.8 214 3/ -445 1.87 41 1h4% 260 [1.69, 3.51] ==
thiE 2013 01 1.a7 14 1.7 1.44 17 15.58% 1.80[0.73, 2.87] =_—
Zhang 2016 -1.8 281 46  -46 274 a0 15.3% 2.80[1.69, 3.91] —r
Yo 2012 -0.84 215 27 -2B9 224 26 14.8% 1.85 [0.67, 3.03] =
ang 2014 -0.oy or a0 -005 07 45 18.9% -0.02 034, 0.30] T
Wang 20145 -4 046 44 -4 062 40 191% 1.60[1.35, 1.88] =
Total (95% CI) 197 219 100.0% 1.71 [0.76, 2.65] E

Heterogeneity: Tau®=1.20; Chi*=83.40, df=5(F = 0.00001); = 94%

Test for overall effect £=3.95 (F = 0.0004)

& 7 Dynesys 415 PLIF 21 FAR 483 1y Bt ROM 728 4k & [ ALY Meta 4317 25 2 AR AR &
Fig.7 Forest plot for ROM decrease of adjacent segments between Dynesys group and PLIF group
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Fig.9 Forest plot for complication incidence rate between Dynesys group and PLIF group
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