OPS/images/fneur-15-1442145/fneur-15-1442145-g007.jpg
A

ecRrs w,u, cuesT

e A —
s v g
z
e
—— N
[ — - .

AN CUETO A 20, NEURON

‘GEERTS Wh, 1996, NEW ENGL MED. —
. o . o 0
B
FeS—— ®
[T —— —
nccamo, o s I S Y
s
T— N
[ — Y
T —
[Ep— - e
PRSP B S
[ —— Y

C

Local iaions

FEHUNGS NG, 012, LOS ONE, 7,01 101371 4URIAL

g.mm. 7, 0 MED ASSOC V317181, 01 1 BTS20 157

2
e — 1

455000 199 EXF NEUROL V3820, 00 10 EBGNR 1656580

MAYRARD . 697, S9MALCORD V35,926,001 101030515C.31006

i B s





OPS/images/fneur-15-1442145/fneur-15-1442145-g008.jpg





OPS/images/fneur-15-1442145/fneur-15-1442145-g009.jpg


OPS/images/fneur-15-1442145/fneur-15-1442145-g005.jpg
‘Cumulate occurrences
H 3

&g 8 &8 8 &8 & § 8 & § § &8 & :z
Year

Source
= B o

B

ror— ¥’y

somcon °

nevRoTRA T3

- A S

g

5 oo neuno ®

R S

eowesomrsmem @

o I —,

ennes °

JOURNALOF NEUROSURGERY.SPIE
§ sourn o neurosumaery
EXPERMENTAL EUROLOGY
JOURNALOF THORACIC AND CARDIOUASCULAR SURGERY

N.of Loca Gitations






OPS/images/fneur-15-1442145/fneur-15-1442145-g006.jpg





OPS/images/fneur-15-1405773/fneur-15-1405773-g002.jpg
K 201 —_—

o ——
—_

fo—— |t

R SR <>

NOTE: Weights e o ot sy

woesmsc

75038208

00 216350

.7

soean s

noveuss 7

sescom

s sy

s 5630

prpee—

wei






OPS/images/fneur-15-1405773/fneur-15-1405773-g003.jpg





OPS/images/fneur-15-1405773/fneur-15-1405773-g004.jpg





OPS/images/fneur-15-1358414/fneur-15-1358414-t001.jpg
Study Time Research object  Results

Vaziri etal. (19) 1994 Human SCI: decrease in PTH
Mechanick et al. (9) 1997 Human PTH related to ASIA

Ouyang etal. (50) 2021 Human PTH related to the degree of SCI

Rouleau etal. (10) 2007 Mouse SCI: PTH decreased significantly within 1week, and related to the immune system
Deletal. (11) 2016 Mouse SCI: decrease in PTH

Sahbani et al. and Le etal. (51, 52) 2019and 2021 = Human Decrease in PTH, teriparatide treat osteoporosis after SCI.

SCI, Spinal cord injury; PTH, Parathyroid hormone; ASIA, American Spinal Injury Association Impairment Scale, International Standards for Neurological Classification of Spinal Cord
Injury.
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Disease Effect Main result References

Cardiovascular disease Negative PTH: increases in ROS (53)
Osteoporosis disease Positive Teriparatide: decrease in ROS (7,54
Positive PTHrP: decrease in ROS. (55, 58)
Osteoarthritis Positive PTHp: decrease in ROS 57
Ischemic cerebral infarction Positive Teriparatide: decrease in ROS. ®

PTH, parathyroid hormone; ROS, Reactive oxygen species; PTHrP, PTH derivative; Teriparatide, new recombinant human parathyroid hormone.
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Meeting (n = 5)

New studies included in review
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review (n = 10)

Total studies included in Meta-analysis
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Transverse diameter Mean + SD Sagittal diameter Mean + SD

Preop Postop t-value p-value Preop Postop t-value  p-value
1314 8 837£0.96 14.26£202 7.45 <0.001 8.87£164 13.51£2.82 401 0.001
L4Ls 10 7545161 14274187 9.64 <0.001 957£1.69 1476212 605 <0.001
L5-S1 7 9275086 13074143 6.02 <0.001 930£135 11.70£1.81 404 <0.001
Total 25 829+139 13.93£1.82 1231 <0.001 927£155 13.5042.40 7.40 0.002

Preop, preoperative; Postop, postoperative.
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VAS leg pain

SR ODI (%)
Preop 6.87£096 13.49+350 69.22413.69
1w postop 391£090% 20094282 29.0047.35*
1mo postop 2224060% 23.172215% 22.0446.08*
3mo postop 1442051% 25.09+2.26% 17.574441%
6mo postop 0.87+0.63* 2626£1.69% 1478£3.73%
12mo postop 048+0.25% 27.222135% 1278£2.18%

VAS, visual analog scale; JOA, Japanese Orthopedic Association; ODI, Oswestry Disability
Index; Preop, preoperative; Postop, postoperative; d, day; v, week; mo, month/month.
*P<0.05 versus preoperative values.
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Neurofunctional outcomes (BBB)

Animal # Preop Postop

1 ND (not recorded) ND (not recorded) ND (not recorded)
2 2 ND (expired) ND (expired)

3 21 4(POD 2) 9 (day 8)

4 2 17 (POD2) 20 (day 8)

5 2 6 (PODO) 20 (day 14)

Neurofunctional Scores (BBB) for 5 pigs undergoing experimental balloon-based thoracic spinal cord injury.
Preop, pre-operative; Postop, post-operative.
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Lamina width

Age ST min (Mean +SD) LF mm
(Mean + SD) (Mean + SD) Ipsilateral (Mean + SD)

contral

1314 8 639848.90 5(625) | 7(87.5) 8(100) 6(75) 85.75£10.99 1238151 831£065%
1238+ 1.41

1415 10 66.6046.57 5(50) 8(30) 9(90) 7(70) 775041403 13204163 9331 1.42%
13224192

1551 7 645747.59 3428 50714) 6(5.7) 5(71.4) 842941134 14202183 9.28£075%
141421389

Total 2 65.1647.43 13(52) 20(80) 2392) 18(76) 8204+12.48 13464175 9.23132¢
13542169

DS, decreased sensation; PN, positive nerve tension test; IC, neurogenic claudication; ST, surgery time; LE, lamina fenestration. P<0.001 versus preoperative values.
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Pig number  Strain Age at surgery Surgery to euthanasia timespan (days)

1 Yucatin 21m 14d 5
2 Yucatin 3ma21d 18 0
3 Yucatin 4mod 2 8
4 Yucatén 6m5d 40 2

5 Yucatin 6m 24d 358 27
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Ipsilateral Mean + SD

Contralateral Mean + SD

P-value

Preopx2/3

1267151

L1314 8
L1415 10
1551 7
Total 25

Preop, preoperative; Postop, postoperative.

12174169

11472192

12132221

Postop  t-value p-value
16432172 874 <0.001
16.71£2.13 532 <0.001
14.30£1.27 4.77 <0.001
15924388 846 <0001

Preopx2/3 Postop  t-value
13012185 16532163 1009
1221£1.21 14.89+1.75 4.091
11.49£1.76 13.87£2.23 5.65
1225428 15182264 740

<0001

0.001

<0001

<0001
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5 9,335 documents identified 631 documents were removed
© through initial databse searches >|based on the publication types
& and language
=
[
=
v
2 8,704 documents screened 6 duplicates removed
5
@
j53
1%
v
8,698 documents reviewed 10 documents removed for the
> by full text for eligibility following reasons:

w

Included

Yy

(1) The documents were not
from a academic source

(2) Search terms in our
retrieval strategy were not
involved in the title, abstract,
or keywords

(3) Discussed under an
unrelated definition or context

8,688 documents included
in final review
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Lumbar BMD Z Scores

Lumbar BMD Z Scores.

-02

-03

Sex

© Male
© Female-premenopause
A Female-menopause

NHHR
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0.0
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© Normal

 Overweight
+ Obese

NHHR

Anti-hyperlipidemic

NHHR






OPS/images/fcvm-11-1459062/fcvm-11-1459062-t001.jpg
Variable

Age (years)

38.688 (0.252)

Q1 (0.36-1.90)
36280 (0.456)

Q2 (1.91-2.65)
37.752 (0.365)

NHHR quartile
Q3 (2.66-3.64)

39.985 (0.383)

Q4 (3.65-7.53)
40.784 (0.368)

p-value

Age-stratified (%)

20-35 years old

43485

52962

47.800

37.881

35.132

36-59 years old

56515

47.038

52.200

62.119

64868

Sex (%)

Male

54.039

34837

47712

59.513

74.861

Female-premenopause

38.026

56483

42941

32725

19.265

Female-menopause 7.934 8.681 9.348 7.762 5.874

Racelethnicity (%) <0001
Non-Hispanic white 61729 63225 60.454 63.365 59.690
Non-Hispanic black 11505 14670 13316 9.692 8267

Mexican American

10322

7.620

9415

10.940

13.435

Other

16445

14484

16816

16.003

18.608

Married (%)

No

49243

56.892

50.556

45.625

43.762

Yes

50757

43.108

49.444

54.375

56.238

Education (%)

<High school 12328 8919 11131 13.081 16341
High school 21881 18.584 20.866 23.577 24561
>High school 65.790 72498 68.003 63.342 59.098
Smoke (%) <0.001

Never

60.090

65.188

62347

60.337

52.119

Former

19.119

15.955

17.064

21.186

22331

Now

20790

18.857

20589

18477

25550

Hypertension (%)

No

73733

83011

76.486

70.620

64.499

Yes

26267

16.989

23514

29.380

35501

No

84.899

91.620

86.861

83.109

77.734

IFG

4474

2146

4185

4651

7.033

1GT

2388

1736

2036

2779

3015

DM

8.239

4497

6918

9.461

12219

No

49545

53349

50.576

50.176

43.784

Yes

50455

46651

49.424

49.824

56.216

Anti-hyperlipidemic drugs (%)

No

56718

58233

54874

55.293

58.579

Yes

7.836

6513

8950

8.650

7.194

Other

35445

35254

36.176

36,057

34.226

Income to poverly ratio

2945 (0.052)

3.018 (0.069)

2.980 (0.071)

2979 (0.058)

2.795 (0.069)

BMI (kg/m’) 28.849 (0.143) 25612 (0.173) 28.466 (0.185) 30,040 (0202) 31360 (0.213) <0001
Waistline (cm) 97.988 (0.353) 88.527 (0.417) 96305 (0.433) 101450 (0.478) 105.931 (0.512) <0001
ALT (U/L) 26.144 (0.254) 21.790 (0.521) 23.433 (0.324) 26572 (0417) 33.070 (0.637) <0.001
AST (U/L) 25.041 (0.187) 24567 (0419) 23.951 (0.390) 24899 (0318) 26823 (0.465) <0001
ALP (U/L) 66.665 (0.439) 61.887 (0.702) 64408 (0.607) 68.556 (0.689) 71974 (0.692) <0001
Serum phosphorus (mg/dl) 3.706 (0.010) 3.744 (0019) 3722 (0017) 3676 (0.017) 3.681 (0.019) 0036
Serum calcium (mg/dl) 9375 (0.007) 9356 (0.011) 9362 (0.010) 9374 (0.011) 9.410 (0.010) <0.001
Albumin (g/dl) 4328 (0.007) 4331 (0.011) 4314 (0012) 4323 (0010) 4345 (0.010) 0085
TG (mg/dl) 143.108 (1902) 79490 (0.749) 107630 (1.334) 149.898 (2.118) 239.432 (3.945) <0001
TC (mg/dl) 189.928 (0.731) 167.498 (1.054) 179286 (0.951) 195.128 (1.216) 218.907 (1.209) <0001
HDL-C (mg/dl) 52.774 (0330) 68902 (0.525) 54938 (0.294) 47.675 (0.298) 39.089 (0.254) <0001
Alcohol intake (g) 14.494 (0.650) 18.855 (1.030) 13.906 (0.895) 12357 (1.108) 12.830 (1.218) <0.001
Serum 250HD2 + D3 (nmol/L) | 65.931 (0.790) 68771 (L151) 66760 (1.030) 66315 (1.073) 61.662 (0.885) <0.001
Lumbar spine BMD (g/em?) 1039 (0.002) 1059 (0.004) 1.045 (0.004) 1.033 (0.005) 1.018 (0.004) <0.001
Lumbar spine BMD Z scores 0025 (0.017) 0094 (0.032) 0.045 (0.030) 0012 (0.029) —0.054 (0.031) <0001

Categorical variables were expressed as percentages (%).
Cemiioarme wskiilng wers: thincyihed by s ik slermiarst: ooor:
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Exposure

NHHR

Model 1, f (95% CI)

p-value
~0.039 (~0.055, —0.023)
<0.001

Model 2, g (95% ClI)

p-value
—0.045 (~0.062, —0.027)
<0.001

Model 3, g (95% Cl)

p-value
—0.042 (-0.061, -0.023)
<0.001

NHHR Quartile

Q1 (0.36-1.90)

Reference

Reference

Reference

Q2 (1.91-2.65)

~0.046 (~0.105, 0.012)
0121

—0.049 (~0.108, 0.010)
0.102

~0.054 (~0.114, 0.006)
0076

Q3 (2.66-3.64)

~0.081 (~0.139, ~0.023)
0.006

~0.094 (~0.153, —0.034)
0.002

~0.094 (~0.156, ~0.033)
0.003

Q4 (3.65-7.53)

~0.147 (~0.206, ~0.088)
<0001

~0.165 (~0.228, —0.103)
<0.001

~0.156 (<0223, —0.088)
<0.001

p for trend

<0.001

<0.001

<0.001
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B (95%Cl)
p value
Female- Underweight IGT Anti-hyperlipidemic drugs
menopause taken
Fitting by the standard linear model

~0.020 (~0.098, 0.058) | —0.091 (<0316, 0.135) | —0.073 (~0.187, 0040) | -0.022 (~0.072, 0.028) 0.034 (~0.035, 0.103)
0616 0432 0207 0395 0333

Fitting by the two-piecewise linear model

Inflection point (K) 4.891 1.4 3.163 16

NHHR <K ~0.096 (0188, -0.005) | 1899 (0597, 3201) | ~0.311 (-0.560, ~0.063) | 0.915 (0.207, 1.623) ~0.321 (~0.636, —0.006)
0.038

216

NHHR>K 0715 (0245, 1.185) | ~0.256 (~0.498, —0.014) |  0.081 (~0.102, 0.263) | —0.046 (~0.099, 0.007) 0.089 (0.006, 0.173)
0003 0.041 0387 0.092 0.037

Log likelihood ratio 0.002 <0.001 0.027 0.009 0.021
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Preoperative Follow-up p value
Hemilaminectomy (n = 40)
VAS 6(3.5-7) 1(0-1) 0.005
KPS 80 (70-80) 90 (90-90) 0.03
Laminoplasty (n = 60)
VAS 7(4-7) 1(0-1) 0.004
KPS 80 (70-80) 90 (90-100) 0.04
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Hemilaminectomy Laminoplasty P
(n=40) (n—60)  ‘AUe
Neurologically 11(27.5) 16 (26.7) 0.824
improved n
(%)
Neurologically 29(72.5) 43(71.)
the same 1 (%)
Aggravated 0(0) 1(1.6)
neurologically

n (%)
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Preoperative Follow-up

McCormick McCormick
(n, %) (n, %)

Hemilaminectomy (n = 40)

1 25 (62.5) 35 (87.5) 0.0005
it 11(27.5) 3(7.5)
1 209 2(5)
v 209 0(0)

Laminoplasty (n = 60)

1 41 (68.33) 54 (90) 0.0002
it 11(18.33) 4(667)
1 8(1333) 2(333)

v 0(0) 0(0)
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Age (years), 53 (46-59) 52 (40.5-59.5) 0.563
mean % SD

Sex

Male 15(37.5) 29 (48.33) 0.285
Female 25(62.5) 31(51.67)

Site of surgery

Cervical 17 (42.5) 23(38.33) 0.15
Thoracic 10 (25) 16(18.3)

Lumbar 13(32.5) 21(43.3)
Preoperative McCormick

1 25(62.5) 41(68.33) 0.637
it 11(27.5) 11(18.33)

it 2(5) 8(13.33)

v 2(5) 0(0)

Preoperative 80 (70-80) 80 (70-80) 0.825
KPS score

Preoperative 6(35-7) 7(4-7) 0236
VAS score

Occupying (%) 77.1 (67.6-80.65 82.3 (68.4-84.1) 0.08
Cranio-caudal 0.328

tumor

extension
1level 23(57.5%) 32(53.3%)
2 levels 17 (42.5%) 28 (46.7%)
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emilaminectomy Laminoplasty
(n = 40) (n = 60) value

Postoperative complications

No 38 (95) 53 (88.33) 0.308
Yes 2(5) 7(11.67)

Follow-up McCormick score

1 35(87.5) 54 (90) 0.687
1 3(7.5) 4(6.67)

il 2(5) 2(3.33)

Follow-up KPS 90 (90-90) 90 (90-100) 0.649
Follow-up 1(0-1) 1(0-1) 0.658
VAS

Operative time 210 (172.5-247) 232.5 (205-270) 0.012
(min)

Hospitalization 7 (6-9) 9(7-10) 0.044
length (d)

Blood loss (ml) 50 (30-80) 70 (60-100) 0.02
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Case Age Sex D-AS Mechanism Level Classification ASIA TBINS Plate BL HS Follow-

No.  (Years) of fracture  grade treatment (mL) (D) up(Y)
1 54 M NA  Hyperextension | C6 1 c 6D ca7 001 5
2 35 M 10 Hyperextension | Co-7 1 D M 5Tl 00 3 9
3 5 M 1 perfleion 1 D 4D csT1 00 13 7
Hyperextension
4 8 M 10 Hyperextension  C5-6 1 D 3D ca7 I 7
5 W Mg hwerledor v E 3D csTl 00 % 7
Hyperextension

6 5 M 20 Hyperextension | C7-TI 1 E 6D coT2 EI 6
7 52 M 28 Hyperextension | C5:6 v c 20 ca7 s 5
s m M NA  Hyperextension | C7 1 E 3D CsT1 0 xn 5
9 1 M 20 Hyperextension | C56 1 E 6D ci7 30 18 7
10 18 M 30 Hyperextension | C7-TI 1 D 3D coT2 0 25 4
1 67 ¥ 10 Hyperextension  C6-7 1 c 2D cs Tl T 1
12 58 M 10 Hyperextension | C56 1 E 3D ci7 s 2 10
13 36 M 18 Hyperextension | C7 it c 5D T2 00 23 10
14 5 M 20 Hyperextension | C67 w E 6D CsT1 0 23 1
15 3 M 12 Hyperextension | C6 v D 4D s s 1 3
16 71 M 7 Hyperextension  C7 it D oM csT2 I 1
17 56 M 10 Hyperextension  C5-6 1 c 1D ca7 0018 3

-AS, Duration of AS progression: NA, Not applicables TBINS, Time betuween injury and surgery; OT, Operation time (minutes); BL, Blood loss (mL); HS, Hospital stay
(days); D, Day; M, Month; and Y, Year.
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Preoperative Case ASIA grade at the end of

ASIA grade lode follow-up

A 0 0 0 0 0 0
B 0 0 0 0 0 0
C 5 0 0 2 2 1
D 6 0 0 0 3 3
E 6 0 0 0 0 6
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Participants Treatment Design Age Sex (F/M) BMI Outcomes No. of subject

with TXA

Control  TXA Control Control TXA Control
Gelfoam soaked IBL, volume and length of
6442868 /33 22144190
Degenerative with 1g TXA drainage, transfusions rate,
Retrospective
Chen, 2022 China | cervical 65124872 9136 21374227 length of hospital stay, 4

1g TXA injected cohort .

myelopathy 63.8£9.43 935 21445218 hematological parameters, 44

into the vound .
complications

Multilevel
10mg/kg v IBL, volume of drainage,
compressive Retrospective
Ho, 2020 Hong Kong TXA + maintenance 619 6310 1218 1517 NA NA hematological parameters, 30 32
cervical cohort
Img/kg/h iv TXA complications
myelopathy

Posterior cervical
IBL, volume of drainage,

laminectomy and Retrospective
Khadivi, 2023 Tran 3¢ TXA irrigated SL1£1L0  535£137 23025 18/22 283453 286£57  length of postoperative 48 I
lateral mass cohort
hospital, complication
screw fixation
2539(22.58, IBL, hematological
15 mg/kg iv TXA 62761583 19736 55
Cervical 27.39) parameters, volume and
2621 (23,05,
Ma, 2022 spondylotic RCT 63654745 18/37 length of drainage, length 55
25.95(22.98, 28.08) "
myelopathy 30mg/kg iv TXA 6234£7.02 19/36 a8 of hospital stay, 55
59 complication
10mg/kgiv
Perez-Roman, Retrospective
USA  Cervicalstenosis | TXA+1mg/kg/hiv 60212 65512 72 1377 NA NA TBL, IBL, complication 19 2
2019 cohort
TXA
IBL, volume and length of
Anterior cervical
30 mg/kg ivTXA+  Retrospective drainage, hematological
Steinle, 2023 Usa discectomy and 542581128 525311 | 5244 897101 3025565 | 3136£7.63 9% 19
A 3 mg/kg/h iv TXA cohort parameters, transfusions
usion
rate, complications
Cervical
Tsutsumimoto, mulilevel IBL, TBL, volume of
Japan 15 mg/kg iv TXA RCT 680110 658:118 4716 515 07525 21524 20 20
2011 compressive drainage, complication
‘myelopathy
Multilevel
15me/kgiv
cervial Retrospective IBL, TBL, hematological
Yu, 2017 China TXA+100mg/h iv 6445913 6374885 11/62 9137 2424192 2135523 7 46
spondylotic cohort parameters, complication
TXA
‘myelopathy

RCT, randomized controlled trial; TXA tranexamic acid; IBL, intraoperative blood loss; TBL, total blood loss; NA, not applicable.
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X-ray, CT, MRI

Cervical spinal canal stenosis (CS)

MRI evidence of spinal cord compression

Degenerative cervical cord compression (DCC)
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