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Analysis of serum biomarkers to predict the neurological prognosis in spinal
degenerative disorders
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We conducted an observational study to evaluate serum levels of oxidative
stress markers (Reactive Oxygen Metabolites: ROM) as one of the candidates to predict the
neurological prognosis in spinal degenerative disorders.

In compression myelopathy, ROM increased in severity in patients with acutely worsening myelopathy
that suggest that postsurgical neurological recovery is influenced by servere oxidative stress in
acute worsening myelopathy. In addition, ROM did not decrease but increased at 3 months after
surgery despite the favorable neurological improvement observed. Serum oxidative stress markers were
higher and remained elevated in cases complicated with C5 palsy.
On_the other hands, in lumbar degenerative disorders, elevated ROM before surgery gradually improved
within 1 year after surgery. The clinical results suggest that neurogenic oxidative stress can be
mitigated by surgery and residual oxidative stress reflects poor surgical outcomes.



2013

H)

(NSE)

5%

(Blood Spinal Cord Barrier)

MRI

MRI

2013-2015 B)
phosphorylated neurofilament subunit NF-H (pNF-

(Takahashi H et al. J Clinical Neuroscience 2014)

Neuron Specific Enolase

(Takahashi H et al. Eur Spine J 2018)

pNF-H
(ALS) VEGF, INF-y



(d-ROMS)

16 85

1 (JOA Score)

2017 6



36 1
(JOA score) 2

(AV) 20 (cM) 16
ROM  (Reactive Oxygen
Metabolities) test ( 300 CARR U )
JOA score ROM
ROM (CARR U) AM 409.2 + 77.9 CM 349.5 £ 54.8
AM M ROM (p 0.05)
JOA score (%) AM  CM
p 0.05 ROM
ROM JOA score ROM
AM 20 ROM JOA score (y=-

0.150x+124.8, R=-0.449, p=0.047)

(Takahashi H et al. BMC Musculoskelet Disord,

2019)
2018 10
31
AM 17 CM 14 3 6
1 ROM JOA score
ROM AM 403.7+ 61.6 3 428.0+ 94.9 CM
358.3+ 76.0 3 379.6+ 54.9
(p 0.05) 6 3 p 0.05
1 ROM
p 0.05 JOA score
C5 3 ROM 460.7+ 86.0 3 519.3+ 131.6 6
500.3+ 78.5 1 476.3+ 142.6 C5 p
0.05 3 1

(Takahashi H et al. 36
Annual Meeting of CSRS Europe 2020, Mario Boni Poster Award eligible)

2018 6
80
Reactive Oxygen Metabolites test ROM
ROM 3 6 1
ROM 2
ROM 1 ROM G



W VAS oDl

ROM  (CARR U) 388.4+ 92.0 3 380.4+ 86.8
6 379.0+ 76.8 1 366.0+ 82.3 1
p 0.05 1 ROM
p 0.05 ROM
VAS G W
W 1 odl G p 0.05 W oDl
1
ROM ROM
1 ROM oDl

(Takahashi H et

al. Oxid Med Cell Longev, 2019, in submission)



13 13 0 2

Takahashi H, Aoki Y, Saito J, Nakajima A, Sonobe M, Akatsu Y, Taniguchi S, Yamada M, Koyama K, 20

Akiyama Y, Shiga Y, Inage K, Orita S, Eguchi Y, Maki S, Furuya T, Akazawa T, Koda M, Yamazaki

M, Ohtori S, Nakagawa K.

Serum oxidative stress influences neurological recovery after surgery to treat acutely 2019

worsening symptoms of compression myelopathy: a cross-sectional human study.

BMC Musculoskeletal Disorders 589
DOl

10.1186/s12891-019-2966-5.

Koyama K, Takahashi H, Inoue M, Okawa A, Nakajima A, Sonobe M, Akatsu Y, Saito J, Taniguchi S, 13

Yamada M, Yamamoto K, Aoki Y, Furuya T, Koda M, Yamazaki M, Ohtori S, Nakagawa K.

Intradural metastasis to the cauda equina found as the initial presentation of breast cancer: a 2019

case report

Journal of Medical Case Reports 220
DOl

10.1186/s13256-019-2155-2

Nakajima A, Terayama K, Sonobe M, Aoki Y, Takahashi H, Akatsu Y, Saito J, Taniguchi S, Yamada 3

M, Kubota A, Nakagawa K.

Serum levels of reactive oxygen metabolites at 12 weeks during tocilizumab therapy are 2019

predictive of 52 weeks-disease activity score-remission in patients with rheumatoid arthritis

BMC Rheumatology 48
DOl

10.1186/s41927-019-0096-1

Akazawa Y, Kotani T, Sakuma T, Torii Y, Asano K, Ueno J, Yoshida A, Murakami K, Minami S, Orita 24

S, Inage K, Shiga Y, Nakamura J, Inoue G, Miyagi M, Saito W, Eguchi Y, Fujimoto K, Takahashi H,

Ohtori S, Niki H

MRI evaluation of dural sac enlargement by interspinous process spacers in patients with lumbar 2019

spinal stenosis: Does it play a role in the long term?

Journal of Orthopaedic Science 979-984

DOl
10.1016/j .jos-.2019.08.018




Eguchi Y, Toyoguchi T, Orita S, Shimazu K, Inage K, Fujimoto K, Suzuki M, Norimoto M, Umimura 14

T, Shiga Y, Inoue M, Koda M, Furuya T, Maki S, Hirosawa N, Aoki Y, Nakamura J, Hagiwara S,

Akazawa T, Takahashi H, Takahashi K, Shiko Y, Kawasaki Y, Ohtori S.

Reduced leg muscle mass and lower grip strength in women are associated with osteoporotic 2019

vertebral compression fractures

Archives of Osteoporosis 112
DOl

10.1007/s11657-019-0668-0

Takahashi H, Aoki Y, Saito J, Nakajima A, Sonobe M, Akatsu Y, Inoue M, Taniguchi S, Yamada M, 20

Koyama K, Yamamoto K, Shiga Y, Inage K, Orita S, Maki S, Furuya T, Koda M, Yamazaki M, Ohtori

S, Nakagawa K.

Unilateral laminectomy for bilateral decompression improves low back pain while standing 2019

equally on both sides in patients with lumbar canal stenosis: analysis using a detailed visual

analog scale.

BMC Musculoskeletal Disorders 100
DOl

10.1186/s12891-019-2475-6.

Taniguchi S, Takahashi H, Aoki Y, Nakajima A, Terajima F, Sonobe M, Akatsu Y, Yamada M, Furuya 11

T, Koda M, Yamazaki M, Ohtori S, Nakagawa K.

Surgical treatment for dropped head syndrome with cervical spondylotic amyotrophy: a case 2018

report.

BMC Research Notes 500
DOl

10.1186/s13104-018-3612-2.

Takahashi H, Aoki Y, Nakajima A, Sonobe M, Terajima F, Saito M, Miyamoto T, Koyama K, Yamamoto 27

K, Furuya T, Koda M, Ohtori S, Yamazaki M, Nakagawa K.

Axonal damage is remarkable in patients with acutely worsening symptom of compression 2018

myelopathy: biomarkers in cerebrospinal fluid samples.

European Spine Journal 1824-1830

DOl
10.1007/s00586-018-5549-5.




31

2018

178-179

DOl

Takahashi H, Aoki Y, Nakajima A, Sonobe M, Terajima F, Saito M, Miyamoto T, Koyama K, Yamamoto
K, Furuya T, Koda M, Ohtori S, Yamazaki M, Nakagawa K.

Epub ahead of print

Axonal damage is remarkable in patients with acutely worsening symptom of compression 2018

myelopathy: biomarkers in cerebrospinal fluid samples.

Eur Spine J 1824-1830
DOl

10.1007/s00586-018-5549-5

Yano S, Aoki Y, Watanabe A, Nakajima T, Takazawa M, Hirasawa H, Takahashi K, Nakagawa K, 26

Nakajima A, Takahashi H, Orita S, Eguchi Y, Suzuki T, Ohtori S.

Less invasive lumbopelvic fixation technique using a percutaneous pedicle screw system for 2017

unstable pelvic ring fracture in a patient with severe multiple traumas.

J neurosurg Spine 203-207
DOl

10.3171/2016.7.SPINE16323.

Nakajima A, Aoki Y, Sonobe M, Takahashi H, Saito M, Nakagawa K. 36

Serum level of reactive oxygen metabolites (ROM) at 12 weeks of treatment with biologic agents 2017

for rheumatoid arthritis is a novel predictor for 52-week remission.

Clinic Rheumatol 309-315

DOl
10.1007/s10067-016-3479-3.




29

1 2016

122-3

DOl

35 1 7

Takahashi H, Aoki Y, Saito J, Nakajima A, Sonobe M, Akatsu Y, Yamada M, Koyama K, Akiyama Y, Iwai T, Nakano S, Yanagisawa K,
Furuya T, Ohtori S, Nakagawa K.

Serum oxidative stress reflects the severity of neurological damage in patients with lumbar canal stenosis: a pilot cross-
sectional human study.

46th ISSLS Annual Meeting

2019

Takahashi H, Aoki Y, Saito J, Nakajima A, Sonobe M, Akatsu Y, Yamada M, Koyama K, Furuya T, Ohtori S, Nakagawa K.

Low back pain in standing position significantly improves in patients treated with bilateral decompression via unilateral
approach for lumbar spinal stenosis: analyzing the detailed visual analogue scale.

46th ISSLS Annual Meeting

2019

Takahashi H, Saito J, Aoki Y, Nakajima A, Sonobe M, Akatsu Y, Yamada M, Furuya T, Ohtori S, Nakagawa K.

Serum oxidative stress reflects poor neurological recovery to treat acutely worsening symptoms of compression myelopathy: a
pilot cross-sectional study.

92

2019




63

2019

48

2019

TLIF Titanium Coated PEEK Cage Cage

PEEK Cage

48

2019

92

2019




34

2019

54

2019

Revision TLIF Primary

28

2019

Takahashi H, Aoki Y, Nakajima A, Sonobe M, Terajima F, Akatsu Y, Taniguchi S, Yamada M, Akiyama Y, Furuya T, Koda M,
Yamazaki M, Ohtori S, Nakagawa K.

Serum oxidative stress influences neurological recovery after surgery to treat acutely worsening symptoms of compression
myelopathy: a pilot cross-sectional human study.

34th annual meeting of cervical spine research society European section

2018




Takahashi H, Saito J, Aoki Y, Nakajima A, Sonobe M, Akatsu Y, Akiyama Y, Furuya T, Ohtori S, Yamazaki M, Nakagawa K.

Severe serum oxidative stress reflects poor surgical outcome for acutely worsening symptoms of compression myelopathy.

10th annual meeting of cervical spine research society Asia Pacific section

2019

47

2018

47

2018

TLIF Peek Cage Cage

47

2018




TLIF Peek Cage

91

2018

TLIF Titanium Coating PEEK Cage Cage

27

2018

53

2018

53

2018




Hiroshi Takahashi, Yasuchika Aoki, Arata Nakajima, Masato Sonobe, Fumiaki Terajima, Masahiko Saito, Yorikazu Akatsu, Shinji
Taniguchi, Keita Koyama, Koichi Nakagawa

Reversible axonal damage is remarkable in acutely worsening symptoms of compression myelopathy; analysis of cerebrospinal
fluid samples

10th Joint Seminar on Biomedical Sciences

2017

46

2017

61

2017

VAS

90

2017




TLIF Peek Cage Cage

26

2017

52

2017

52

2017

Takahashi H, Aoki Y, Nakajima A, Sonobe M, Terajima F, Saito M, Inoue M, Koyama K, Yamamoto K, Nakagawa K.

Reversible axonal damage is remarkable in patients with acutely worsening symptoms of compression myelopathy: analysis of
human cerebrospinal fluid samples

Eurospine 2016

2016




Takahashi H, Aoki Y, Nakajima A, Terajima F, Sonobe M, Saito M, Inoue M, Taniguchi S, Yamada M, Koyama K, Yamamoto K,
Nakagawa K.

Delayed surgical site infection after cervical posterior decompression and fusion in patient with atopic dermatitis, a case
report

7th annual meeting of Cervical Spine Research Society Asia Pacific Section

2016

45

2016

89

2016

VAS

89

2016




2016

51

2016

51

2016

Klippel Feil

51

2016







