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Abstract

Objective: To conduct a meta-analysis of the clinical efficacy and safety of C1 lateral mass screws
combined with C2 pedicle screws versus C1 pedicle screws combined with C2 pedicle screws in the
treatment of atlantoaxial instability. Methods: Search Cochrane Library, Pubmed, Embase, Wanfang
database, China Knowledge Network, Vip database, CBM. The published literature to date was col-
lected to include all controlled trials comparing C1LMS with C1PS for atlantoaxial instability. Quality
evaluation of RCT studies, using the Cochrane Risk Factor Assessment Tool. For non-randomized
retrospective controlled studies, the Newcastle-Ottawa scale was used. Data analysis was performed
using Review Manager 5.4.1. Ending indicator options: 1) Operation-related indicators (operation
time, intraoperative blood loss); 2) Clinical efficacy indicators (JOA score after surgery, VAS score
after surgery); 3) Safety-related indicators (total complications, venous plexus injury, C2 nerve
root injury, cerebrospinal fluid leakage, vertebral artery injury, recurring fractures, etc.). Results:
Six articles were included. 254 cases in the C1LMS group, 241 cases in the C1PS group. The quality
of the included literature was relatively high. A meta-analysis found that: 1) there were no signifi-
cant differences between the two surgical techniques in terms of clinical efficacy, i.e., postopera-
tive JOA scores, postoperative VAS scores (P > 0.05). 2) The operation time and blood loss in the
C1LMS group were significantly higher than those in the C1PS group (P < 0.0001); 3) There was no
significant difference in the total complications between the two methods (P > 0.05), but the venous
plexus and C2 nerve roots were more easily injured in the C1LMS group (p < 0.006). Conclusion:
There was no significant difference between the two in terms of clinical efficacy. But in terms of
security, compared with C1LMS, C1PS has more advantages in shortening the operation time, re-
ducing intraoperative blood loss, and reducing the risk of venous plexus and C2 nerve root injury.
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25. Gitorth

Fil Review Manager 5.4.1 #FHE4T meta 4347 o i 42 1 A5 & B , 1% B 29 %% (mean difference, MD).
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Figure 1. Flow chart of literature retrieval
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Table 1. Quality assessment results of retrospective controlled studies (NOS)
1 BB R R BRE TN R (NOS 1¥H57)
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= | Blinding of participants and personnel (performance bias)

. Selective reporting (reporting bias)

® | ® | Incomplete outcome data (attrition bias)

-~ . . Blinding of outcome assessment (detection bias)

® | ® | @ | Random sequence generation (selection bias)
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Figure 2. Quality assessment results of RCT
2. FEHLXTERIRIE(RCT)REIFMN
Table 2. Basic characteristics of included studies
2 2. PIANEKIEAFFER
(T %) o
‘ I Bt A (H) Sample Size Mean age(y) bR
5 1)
A:iﬁ';r ye[?r Stﬁuﬁ dj; fs}ign Duration of Measurement
followup (M) gepefuibsn  geeife SARAL  EHEMBAL  BEMEMESARAL  indexes
(C1LMS) (C1PS) C1LMS 4. CIPS A
S — 8~70 H, ¥y
CLRW[I1] 2020 [EIBUMERTR 2047 21 (13/8) 24(15/9)  50.00+14.29 4958+1445 DRBBDEO
Yan, Liang [14] 2016 RCT 245+13.0 A 73 (45/28) 67 (43/24) 452 +8.7 439+82 DOADBD®
N - 24~60 H, ¥ 25~57, 30~51,
M4 15 e 1] [ | k=g
MiRMe[12] 2014 [EIBUERT 2 H 25 (18/7) 21 (1417) V19392 Tt 413 D@®
BriE[13] 2014 B 24%20)2 ;Fig 48 43 - - ®e®
- S A
ZE{i#[15] 2015 RCT 15-48 J1. 4 59 (37/22) 54 (30/24) 38.7+82 415+113 B5®®
33.8+85 H
- 12~60 H, ¥ 20~61, 21~60,
B 5 H41[16] 2011 RCT 46.6 7 28 (18/10) 32 (21/11) V4 413 V1 40.3 QaB®D®
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3.2. Meta S#TER

3.2.1. FARKG

4 FEOCHR[LL] [12] [14] [16]3R45 T FARM ], 4L 5Bt E k(7 = 39.73, P <0.00001, 1°=92%), ik
BERENL RS A 5, 455 R CILMS ZH%: CIPS I EHI T ARG I, 234 % it & X (MD =
35.90, 95%CI [18.08, 53.72], P <0.0001). W.[4 3.

FEHEDY JO4T 41 FEHEME 5 BOBRET 41 Mean Difference Mean Difference

Mean D Total Mean D _Total Weight IV, Random, 95% CI IV, Random, 95% CI
Yan, Liang2016 110 17 73 85 1 67 27.7% 25.00[20.29, 29.71] -
2273342020 163.1 33.97 21 138.33 28.69 24 21.6% 24.77 [6.25, 43.29] -
H 52014 220 30 25 150 15 21 24.3% 70.00 [56.60, 83.40] =
ME2011 115 20 28 90 14 32 26.4% 25.00[16.15, 33.85] &
Total (95% CI) 147 144 100.0% 35.90 [18.08, 53.72] -

e P - Pz 990 T —

Heterogeneity: Tau? = 292.90; Chi? = 39.73, df = 3 (P < 0.00001); I =92% 50 25 0 25 50

Test for overall effect: Z = 3.95 (P < 0.0001) MIEEET A e 2 AR IRAT A

Figure 3. Meta-analysis of surgery time of the CLILMS and C1PS
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3.2.2. Rp&kmE

A 4 FSWTFU[L1L] [12] [14] [16] b T A 2k o5, 28 1) 0 53 1 1 K (o = 75.60, P < 0.00001, 1 = 96%),
K BENL A AT Meta 7387, KL CILMS HRPPFIAR T HIMEE £, %% R AEE S E X (MD =
264.29, 95%CI [133.79, 394.79], P <0.0001). .k 4.

FEHEM OB AT AL TEHEHE 5 BOB4T 4L Mean Difference Mean Difference
tudy or Subgrou Mean SD Total Mean SD_Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Yan, Liang2016 370 80 73 180 40 67 26.5% 190.00[169.30, 210.70] =
£ 7142020 341.9 145.35 21 24417 76.55 24 24.8% 97.73 [28.43, 167.03] "
1% M52014 820 240 25 210 70 21 23.1% 610.00[511.27,708.73] "
42011 490 120 28 300 80 32 25.6% 190.00[137.62, 242.38] -
Total (95% Cl) 147 144 100.0% 264.29 [133.79, 394.79] -
e 2= . Chi2 = - 12 = 989 } } } }
Heterogeneity: Tau? = 16623.81; Chi? = 75.60, df = 3 (P < 0.00001); I> = 96% 500 -250 0 250 500

Test for overall effect: Z = 3.97 (P < 0.0001) SEME AT B 2 A AT 4

Figure 4. Meta-analysis of intraoperative blood loss of the CILMS and C1PS
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3.2.3. RfF JOA ¥4y

4 FEREFE[11] [12] [14] [16]3 75 T AR S5 JOA vE4y, 4LiE SR RN =1.30, P =0.73, I°=0%). ik
FA T N AR, & 5745 47K CILMS 45 C1PS A 7EAR 5 JOA V4 B ZE R L4 25 L (MD = —0.45,
95%CI [-0.89, —0.01], P =0.05). W.K 5.

FEHEDN Hog4r 41 FEHEHE 5 ROBAT 41 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD__Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
Yan, Liang2016 13.1 1.4 73 137 1.9 67 62.6% -0.60[-1.16,-0.04] —i—
244242020 1548 2.46 21 15.9 1.59 24 12.8% -0.42[-1.65,0.81]
1 1% 152014 14.7 2.4 25 145 21 21 11.5% 0.20[-1.10, 1.50]
752 452011 13 261 28 133 214 32 13.1% -0.30[-1.52,0.92]
Total (95% CI) 147 144 100.0% -0.45 [-0.89, -0.01] ’
Heterogeneity: Chi? = 1.30, df = 3 (P = 0.73); I = 0% '1 0‘ R 055 1'
Test for overall effect: Z = 1.98 (P = 0.05) ﬁﬂﬁﬂ!ﬂﬁtﬁ%ﬂ?ﬁ ﬂ&ﬁﬁi'ﬁf\!ﬁﬂfﬁ

Figure 5. Meta-analysis of postoperative JOA scores in the CILMS and C1PS
5. CILMS £HF1 C1PS ¢AR /5 JOA iF4THI meta 5347
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3.2.4. RIg VAS 5

Ho 5 B AEFE[11] [13] [14] [15] [1614Rk 45 T ARJE VAS 43, 4LIA = k(2 = 15.87, P =0.003,
12 = 75%), 1% F BEN LSS B RS o0 M7, R ALAE AR JG VAS W45 2 RTS8 25 X (MD = —0.07, 95%Cl
[-0.23,0.09], P=0.38). WK 6.

FEHEDNDOBATAL  BeHEME v RbeT AL Mean Difference Mean Difference

Study or Subgroup Mean SD_Total Mean SD_Total Weight IV, Random, 95% CI IV. Random, 95% CI
Yan, Liang2016 21 1.2 73 1.7 0.8 67 14.6% 0.40 [0.06, 0.74] - -
27732020 0.76 1.14 21 158 1.89 24 2.9% -0.82[-1.72, 0.08] ¢
(#2015 131 0.22 59 1.51 0.21 54 36.8% -0.20 [-0.28, -0.12] —
i E 2011 1.9 1 28 1.8 092 32 8.5% 0.10 [-0.39, 0.59]
[#:iE2014 1.75 0.19 48 186 0.18 43 371% -0.11[-0.19, -0.03] —&
Total (95% CI) 229 220 100.0% -0.07 [-0.23, 0.09] *
Heterogeneity: Tau? = 0.02; Chi? = 15.87, df = 4 (P = 0.003); I = 75% ’ f ' f ;
Test for overall effect: Z = 0.87 (P = 0.38) 05 025 0 025 05

: ’ : FEMEMIPRET AL FEMEME 5 ARIRAT 4

Figure 6. Meta-analysis of postoperative VAS scores in the CILMS and C1PS
6. CILMS 2HFA C1PS 2R VAS W4T Y meta 5347

3.25. BHYHELE

N 6 TR FE[11]-[16]4BIR 25 T A AORE, IR SR MER K (P = 15.28, P =0.009, 1> = 67%),
e FIBEHL SIS R HEAT 2047, B CILMS 45 C1PS H7E i JF &k B2 RS it 2% X (MD = 3.05,
95%CI [0.78, 11.86], P =0.11). I A#REIEIE TR, & —RIBR RIS FRA 90, RIS 2H 1A 1 5 R
PEAELR, BB ETI LGRS, A M IOER S, TAT A . WIE 7.

SEHEMNPORATAL  BeHibE ) RORETAL Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% ClI
Yan, Liang2016 22 73 0 67 12.4% 58.98 [3.50, 995.27] - =
= 7:%2020 7 21 0 24 11.9% 25.34 [1.35, 477.24] - -
Z={#2015 4 59 3 54 19.8% 1.24[0.26, 5.79] - ™
1% 52014 1 25 2 21 14.2% 0.40[0.03, 4.70] - "
7 5E 12011 7 28 2 32 19.0% 5.00 [0.94, 26.49] - =
FRiE2014 8 48 7 43  22.7% 1.03[0.34, 3.12] -
Total (95% CI) 254 241 100.0% 3.05[0.78, 11.86] -
Total events 49 14
Heterogeneity: Tau? = 1.80; Chiz = 15.28, df = 5 (P = 0.009); I* = 67% ’0 001 0’ ] ; 1=o 100 0‘
Test for overall effect: Z = 1.61 (P =0.11) ’ '?;’r’&{ﬁ!ﬂlﬁﬂ!?ﬂ?ﬂ P HE 2 AR ZAT 4

Figure 7. Total complications meta-analysis for CLILMS and C1PS
7. CILMS 2BFA C1PS ¢H R F & fiE meta 4347

3.26. RFEHNHLENHT

6 jm B FU[11]-[16]#R k5 T BAR M I AAE, FL 495 Gl Fixt &, Hr CILMS 4 254 5], C1PS 4 241
Bl o R BUBIEFOLH () S R PEARAR N, SR ] 5 SR B 5, 45 SR W] CILMS HERIk 7. C2 #PZEAR
PR I, ZRAG R e SR . SRR R B T, ZR g E . WAk 3.
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Table 3. Specific complication meta-analysis for the CILMS and C1PS
52 3. CLLMS 2HFA C1PS ¢H EIRMYH L fiE meta 434f

" HAH() PR LYIA N g
s SCHR
IHRAE =X
) cims4l ciesa 2Rk P %% MD 95‘2212’%”” Z Kk P
BRIk A0 6 24 0 1.54 0.82 11.81 (3.20, 43.53) 371 0.0002
C2 PRt 6 21 0 1 0.96 8.46 (2.52, 28.42) 3.45 0.0006
HMEZ k5453 6 3 5 1.01 0.6 0.55 (0.14, 2.15) 0.86 0.39
o 6 1 3 0.6 0.44 0.38 (0.06, 2.63) 0.89 0.33
PREYT 6 0 6 0.16 0.69 0.13 (0.02, 1.08) 1.89 0.06
3.28. RFRE

RWFFAEGIN 6 58 SCHR[11]-[16], LA CILMS 415 C1PS 48 FF &% fl, KA statals.1 £l &
CRHRIERTAT), 347 Begg’s Test (P = 0.133), Egger’s test (t = 1.62, P =0.180), #EszkEfwfr. WK 8.
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Figure 8. Total complication funnel diagram for CILMS and C1PS
[ 8. CILMS 4871 C1PS AR KIFH & fETRHE

4. ¥W1ig
4.1. KRMLEM

FHMEJE N BRET R [ 2 2897 AAL EJIF AR T730[17], 2001 4 Harms i1 Melcher $& T Harms 4
R[7], WFFRI CLLMS EETMIE e K, 24 PEiF[18]. 2002 4 Resnick 1 Benzel & — ki T C1PS
FAR, ZHEARMIT CL J5 5 HIRETFT N CL MR, BIE)E 5 SMBRBAT A HE SR, KM S EMEAR T

Cl Ja DIRST I EROR[9], Big FUIRETHAC, RO CILMS, H)5 5%/, BETRKES K, W&
BAMBE[L0]. AAAEMmPR EHEE, WIFEGEUELR AL, AHE TS MR R
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4.2. FREXIBHRRREMESH

UEF R B AT D IRCBUEE, B R S EE 1 F A EES, CILMS Mitsr Sifi T CL A
SRS sz 8], BETR T SRTE CLMBL R4S C2 G s IFIAE [ £L - FHA I ) B A2 T C2
S, (HULE £ 8 IF KRS, RIS - WEEEM(YNC), a5 K fEFARRRIEL, i
4 C2 FELERIAE . MREAIE[19], CIPS AFTATILERME. SUEIX meta /A& R —3, UESE T CILMS &
ETITFE Gy s ik A . C2 MR AR, KT RIS [T HE nAR Hh 2k if &
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