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A nationwide epidemiological survey of spinal cord injuries in Japan
from January 1990 to December 1992
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This survey of traumatic spinal cord injuries in Japan from January 1990 to December 1992 ;E = é: J:I:$X [-’ S Lj: I/E\ RE

was carried out by a statistical method of the nationwide epidemiological study. The

Ll L H
number of the registered patients during these 3 years was 9752 and the mean response | l I I"I I I "l"l ||I| ]I"I |
rate of every of the 47 prefectures was 51.4%. The registered patients with neurological

Number

deficits (Frankel A-D) were 7471 and the annual spinal cord injury incidence was 40.2 per
million. The ratio of cervical cord injuries to more caudal SCI was 3:1. The age distribution
and the causes of spinal cord injuries are presented in detail. From the results of this study,
the prevention campaign should be focused mainly on the following topics: sports and 0 10 20 30 40 50 60 70 80 90 96
motorcycle accidents involving young people; traffic accidents involving adults; falling
accidents involving aged people.

Age at injury

Keywords: spinal cord injury; Japan; epidemiology; incidence; prevention; etiology Figure 1 Age distribution at the time of injury

—— Traffic accident —— Fall on level ground

Table 1 Neurological status of registered patients . Fall from a height —— Sports
Frankel grade 1990 191 1992 Total 200.

A 921 (26.6%) 783 (25.3%) 814 (25.5%) 2518 (25.8%) 600{

B 433 (12.5%) 334 (10.8%) 441 (13.8%) 1208 (12.4%) 5 500

C 692 (20.0%) 665 (21.5%) 627 (19.7%) 1984 (20.3%) o :

D 619 (17.9%) 590 (19.0%) 552 (17.3%) 1761 (18.1%) E *“"]

E 792 (22.8%) 715 (23.1%) 735 (23.0%) 2242 (23.0%) Z 300!

Unknown 8 (0.2%) 10 (0.3%) 21 (0.7%) 39 (0.4%) 200]

Total 3465 (100%) 00° 009 009 _

0- 10- 20- 30- 40- 50- 60— 70-
EEBTIIAR—VER, SHECIEEECEENS L Age atinjury

Figure 2 Age distribution by causes of injury
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o ' Shingu et al. [11] Current smdy
" " " u . N current st .
A nationwide survey on the incidence and characteristics of w o
traumatic spinal cord injury in Japan in 2018 Registered mumber 2665 2372 2434 1603

Maohisa Miyakoshi(9"® - Kota Suda(®'? - Daisuke Kudo (2" - Hiroaki Sakai'* - Yukihiro Nakagawa'" - A By = Lt/\
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203 | Aceeped: thym.fhlﬁdud anline 11 August X020

jenal Spinal Col Sndie Median (IOR) NA 70.0 (58.0, 79.0
ETNES) Fe E5 B 43| Age of peak incidence Two peaks, at 20 and 59 years | I Single peak in 70s I

Tankel grade (1 [7])

Auga (years, 1 L
w009 [ e Lo : " ’
SE A YE 3 AL — I\ T
2069 I o DHREERETCIFIOEAEE—27 ¢ LD HICEL
= A == \
7079 S mmm mupﬁﬁ’cd)ﬁﬁ BEOREAEML TWLWS
6059 B ——
Traffic accident 4263 (437 916 (20.1)
s0-50 [ [ | | Fall from a height 2818 (28.9)" 625 (1377
049 I S e 468 (102)°
Fall on level surface 1260 (12.9)° 1763 (38.6)
[ I | .
-39 Level of injury (n [%])
2020 | S Cervical injury 7317 (15.0)° 3903 (88.1)¢
Thoracic/lumbar injury 2408 (24.7)° 446 (10.1)
1019 o 3
AR—"YFE TSCI traumatic spinal cord injury, SD standard deviation, JOR interquartile range, NA not available.
o5 * Estimated number of TSCI persons) = (Registered number of TSCI personsWResponse rate).
0% 10% 20% 30% 40% 50% 60%  TO%  BO%  ©0% 100% "Three-year cumulative total.
B Traffic accidant EHigh fall Loww fall Struck by object OI'hl'E,B-}'E.ﬂI average.

" Sparts mFallon level sutace MPall downsiis @ Others SLow fall (Shingu et al. [11] did not distinguish between low fall and high fall).
Fig. 1 Cause of TSCI by age gr -rel
most frequent in teenagers (43.2 'é‘ ? 17/71_ 0) Zﬂ\% él:l_)? . j: -/EE- d\ %) t study included 82 (1.9%) individuals with both cervical and thoracic/lumbar injuries, as shown

surface mereased wih age. EEBTIHRE—VER, SEHET ;t$ﬁ1£w>$ﬁs§7wm
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A nationwide survey on the incidence and characteristics of
traumatic spinal cord injury in Japan in 2018
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Fig. 1 Cause of TSCI by age group. Sports-related injuries were the
most frequent in teenagers (43.2%). The proportion of fall on level
surface increased with age.
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A global map for traumatic spinal cord injury epidemiology:
towards a living data repository for injury prevention
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Figure 1 Global mapping of spinal cord injury from traumatic causes by WHO regions 1959-2008.
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A global map for traumatic spinal cord injury epidemiology:

Advanced Robotic Therapy Integrated = towards a living data repository for injury prevention
Centers (ARTIC): an international

collaboration facilitating the application
of rehabilitation technologies
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Functional Activities
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Spinal Cord Segments X ﬁ , bﬁ ® @8 S
R
eI AN S eleslee | At A | — o B 2 s
Cervical segments  [C-3| % | % | w | % | % | | * * e [xnxw P B R - FEBEEICREZ D DSERIEEIES!
i SRR : FRRATEEED L TOREENS L
c5 * 3 <
Neck and arm muscles C-8| * : * : : : : : : ::::: (E; Ell% / L% T@. §7L
e dlaphragm R e ramardrordsaraz e . -
:; vIiviv v v : : % v v ikx[xx - [ | #%C:%BSED\ %TEC:%E%T%OC6J/XJ:@(§E\
20VvIvIVv vy v]v * % e Lo N
Bivivivivivisls ‘Z v vy g:_: BEIEEIES DiFE. EEHAF oY nNEY
. viviviv] viv — N . TN N N e
meses BTt e e Toyay TEELBAC G SADLGITR
G © i aanan s acaranararars BERBIT 2 ePELL (BRI
e e r":’;’ viv :’/ v : : v : v]iv|viex ;
: 1 v v v v ViV v x%x V= l \\l _- _ 2 ~ — ~
vy vt iy vy p 0 REEMIAEYT o3 Bl 2
paaion [T Voo s oo e L 1’!5/@5%1%\ /éﬁﬁgig M&ﬁu@@.l;bi’éf?
Lumbar sviylvjyiy sl fviay wivise g t&kwé%ﬁ%%EWEbtﬁE@W@
A A re A ra - i ADLOIEASICL ) B EEDN— R Z1F S
e o iadaer, (2 v V| v v v v vivivivi v]v]es ZENBOTER
andreproduction|S-3| v | V| v | V| v v VIV v v v v s = -
organs savivivivivivivivivivivi vizx
@ Normal or near normal function or performance.
[(37] Needs some type of p | and/or mechanical
@ It can be partially available but options need to be discussed on individual basis.
(] Not practical/probable.
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ISNCSCI exam ( AlIS impairment scale )

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patient Name DatefTime of Exam
As@k CLASSIFICATION OF SPINAL CORD INJURY ISC“S .
(ISNCSCI) A Examiner Name Signature:
T = ==3sENSapv
NOTOR SENSORY 1 1™~ TSENSORY ™~ T oor
RIG HT KEY MUSCLES KEY SENSORY POINTS | |  KEYSENSORY POINTS IlEYMUSCLES LEFT
1" LightTouch(LTR) PinPrick PPR)} 1 Light Touch (LTL) Pin Prick (PPL)
: c2 2 2 1 : 2 2 C2|
1 caf - > 1} 1 [ > | cs)
;----g-e4- 2 2 |y : 2 ? EO e ———————————
<] HE ) 2 |1 1 2 2 I | C5 Elbow flexors 1
UER 1 cel1s 2 2 : 1 2 2 1| C6 Wiist extensors UEL :
(Upper Extremity Right) : c7 ! 2 g g 1 : 1 2 1| CT Ebowextensors ~ (Upper Extremity Left) 4
I HE 1 1 1 1 1 1 1| ¢8 Finger flexors 1
I 71|10 1 1 : 1 1 1 I 1
commls{hiorrkeywmmeasmmrm:_m? JI'-H- : : i W : L L 2T "‘"
i . e W -\ gy @Jfr&ﬁb (& 8EEFDKey movement)
[ — 9 0 b b [
RAS T Y e | =z, | ] (EF) (F)
BB DKey point (K& ) | T 2 i : ; I?: C5 - o BB el i L2 - i B AR
1 1 . o .
@ Light touch (fher) N A 1 > " ] T8 I C6 : FEEEHE L3 : BEEE (R
g ouc =2 1 1 1 1 il =
! y i | T 3 3 *Key Sensopy 0 0 T9 C7 s Hq‘[ﬂﬁk ’fEF):’ L4 : Eﬁﬁk ;“5
@ P k (BE) 1 Points 1 ESNEINISENEES A
In pric BRE I T10 | o v |y 1 0 o | T : 5 . it
™ [ o o |1 D o | T C8 : F15/Erh L5: BHE
1 1 - — .
- ! | [ | il T1 : /eSS S1 -EEE@EHET
0 0 1 H 0 0 el -
0 0 : 1 [ 0 1 | L2 Hipflexors 1
LER 0 0 : 0 L | ] Kneeexter?surs LEL :
(Lower Extremity Right) 3 g 1 & 2 | [L4 Ankle dorsiflexors  (Lower Extremity Left) |
0 0 1 0 0 V| L5 Longtoe extensors 1
o o 0 o | I S1 Ankle plantar flexors :
Ty

%@
i A

(VAC) Vo

Gl R
(MAXIMUM)

U:L i 7 | <yess o1

(50)

(0)

EREY7xa7 IEN

(112)

L- P TH§#7Z:|

(50)

NEUROLOGICAL R L 4. COMPLETE OR INCOMPLETE? {In injuries with absent motor OR sensory function in S4-5 only) R L
3. NEUROLOGICAL . 7
LEVELS 1, sEnsORY[ cs | T EVEL OF INJURY Inoongiete = Any sensoryormoto o n S45 6. ZONE OF PARTIAL - SENSORY[ T | [T2 ]
S a1 2. MOTOR[ o | (NL) 5. ASIA IMPAIRMENT SCALE (AIS) o PRESERVATION  OTOR [ | 71 |

This form may be copied freely but should not be altered without permission from the American Spinal Injury Association.
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ISNCSCI exam ( AlIS impairment scale ) (Z & % EaR T

INTERNATIONAL STANDARDS FOR NEUROLOGICAL Patient Name Ceelmeoibam
ASTI cussrcanonor sewaccoromury | SCERS . »
(ISNCSCI) IR xaminer Name ignature
MOTOR SENSORY SENSORY HOTOR

KEY SENSORY POINTS
Light Touch (LTL) Pin Prick (PPL)

RI G H T KEY MUSCLES KEY SENSORY POINTS

Light Touch (LTR) Pin Prick (PPR)

KEY MUSCLES L E FT

Cc2 2 2 2 c2
c3 2 2 2 c3
C4 2 2 2 c4
[o1 3 2 2 2 5 | C5 Elbow flexors
_Qp 5 2 2 2 5 LWhST extensors
P R - - —n UERE e S e e S e e
(Upper Extremity Right) c7 2 1 1 2 4 | CT Elbow extensors — =
: cs 1 1 1 1 2 | C8 Finger flexors $ Ej] 71‘7%% HE
! ] 0 ; o i | AR Aseuoa i (0 12
Comments (Non-key Muscle? Reason for NT? Pain?
: sy 18 ; g L s m e e e e e e S ——————
I 0 0 0 T5
0 0 0 T6
: 0 0 0 T7
I 0 0 0 T8
0 . K?!uisnligmry 0 0 T9
I 0 0 0 I
I 0 0 0 °
| o 0 v : o Xe
1 0 0 0 i °
] L2 0 0 0 L2 Hip flexors I
1 LER L3 L3 Knee extensors LEL |
[ (LowerExrmityRigt L 522 (Complete) or & (Incomplete) L4 Arkedosfletors  Lowe Extenity Lo :
I ] e R L. 0ng toe extensors
1 $1 OD:HJ}E L::t 84 5@,1_,\ ﬁ%?‘_@;ﬁ/n\ - J: U /%}:F_ S1 Ankle plantar flexors 1
- (VAC) Voluntary Anal Contracti m== ek DAP) Deep Anal P :
luni nai ul on ee| nal Fressure
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Fig2 Class-specific predicted mean functioning trajectories according to the best-fitting LPMM and 95% confidence interval. Note
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‘ Archives of Rehebilitation Ressarch and Clinicel Transletion 2021;3: 1-14 e
Awaileble online at wieav sciencedirect.com
a) Stable high functioning class (N=307, 41.04%) b Eary functioning improvement class (N=39, 5.21%)

Original Research @ g o g
Identification of Classes of Functioning | = E T o | . o
Trajectories and Their Predictors in = L@%@fi%%ﬁ‘i? Rib, % & i “f)g,ﬁﬁ s ,’%'\;EE?& :
Individuals With Spinal Cord Injury 1" 8 RENRE S MDA EEEE & T B
Attending Initial Rehabilitation in £ - B T T e . T IR TR .

. 5 | Time sinca 10 Initial [days) Time since 10 inftial [deys]
SW’Itzer lan d 2 %0 ) Moderate functioning Improvement class (N=267, 38.37%) d) Slow functioning improvement class (N=118, 15.37%)

3 1004

Jsabel Hodel, MSc *®, Cristina Ehrmann, PhD *®, 2 ]
Anke Scheel-Sailer, MD ®¢, Gerold Stucki, MD, MS *¢, "1 17 : "
Jerome E. Bickenbach, PhD, LLB *°, 7 § = @
Birgit Prodinger, PhD *", the SwiSCI Study Group o V¥4 ' H g
* Swiss Paraplegic Research, Not twil, Switzeriand J ) i %0 i 40 %ET//% TlEH5HDD % 1 Eﬁ}g f.‘)i\_l%_ < T)%%ﬁlé E&%
'3 ?:rg ;ﬂgﬁgﬁtﬁgﬁﬁm{m U.I‘Ifue:r!il]r ﬂf Lucerne, Lucerne, Switzerland Fig1 Observed individual functioning trajectories according to the interval-based SCIM Il sum score. 7'(72% ﬁg a& % % /.:_]_\ —g_ Ei 04 7’:){\ BE }'_:E E/\j 73: %i

9 Center far Rehabilitation in Global Health Systems, University of Lucerne, Lucerne, Time snce admission (o initial [a|
Switzerland

* Facul ty of Applied Healt h and Social Sciences, Technical University of Applied Sciences
Rosenheim, Rosenheim, Germany

Tirne since admission 1o inilial rehabsditation programme [days]

Fig3 Observed individual (gray) and predicted mean (black) functioning trajectories of the best-fitting latent process mixed model
for the (a) stable high functioning class (n=307; 41.04%), (b) early functioning improvement class (n=39; 5.21%), (c) moderate func-
tioning improvement class (n=287; 38.37%), and (d) slow functioning improvement class (n=115; 15.37%).



T —RZR—XDFEFH

- BHEGHEET Y P HLICETET—EZR—X —

Bourguignon ef al BMC Medidng  [2022) 20225
httpsy/dolorg 10,1 186451291 6-022-02395-0

BMC Medicine

RESEARCH ARTICLE Open Access

. . . ®
International surveillance study in acute -y

spinal cord injury confirms viability
of multinational clinical trials

Lucie Bourguignon'?, Bobo Tong?, Fred Geisler®, Martin Schubert®, Frank Rohrich®, Marion Saur?,

Marbert Weidner®, Riidiger Bupp® Yorck-Bernhard B. Kzlke® Bainer Abel'™, Doris Maier"!, Lukas Grassnar' 12,
Harvinder 5 Chhabra', Thomas Lisbscher™, Jacquelyn J. Cragg™'®, EMSCI study group®, John Kramer® 1817,
Armin Curt® and Catherine B Jutzeler'="f

Abstract

Background: The epidemiclogical international landscape of traumatic spinal cord injury (3C1) has evolved over the
last decades along with given inherent differences in acute care and rehabilitation across countries and jurisdictions.
However, to what extent these differences may influence neurclogical and functional recovery as well as the integrity
of internaticnal trials is unclear. The latter also relates to historical clinical data that are exploited to inform dinical trizl
design and as potential comparative data.

Methods: Epidemiclogical and clinical data of individuals with traumatic and ischemic 5 enrclled in the European
Multi-Center Study about Spinal Cord Injury (EMSCI) were analyzed. Mixed-effect models were employed to account
fior the longitudingl natura of tha data, efficiently handle missing data, and adjust for covariates. The primary out-
comes comprised demographics/injury characteristics and standard scores to quantify neurological (e, motar and
sensary scores examined according to the International Standards for the Neurological Classification of Spinal Cord
Injury) and functicnal recovery (walking function). We extarmally validated our findings leveraging data from a com-
pleted Morth American landmark clinical trial.

Results: A total of 4601 patients with acute 501 were included. Owver the course of 20 years, the ratio of male to
female patients remainad stable at 3:1, while the distribution of age at injury significantly shifted from unimodal
(2001402 1o bimodal distribution (2019). The proportional distribution of injury sevarities and levels remained stable
with the largest parcentages of motor complete injuries. Both, the rate and pattern of neurological and functional
recovery, remained unchanged throughout the surveillance period despita the indeasing age at injury. The findings
related to recovery profiles were confirmed by an external validation cohort (n=791). Lastly, we built an open-access
and anline surveillanca platform "Neurosurveiilance”) to interactively exploit the study results and beyond.
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Data driven stratification

Cell-based and stem-cell-based treatments for spinal cord ~ @, ®
injury: evidence from clinical trials @ Heterogenous cohort
Carl M Zipser, Jacquelyn | Cragg, James D Guest, Michael G Feflings, Catherine R Jutzeler, Aileen | Anderson, Armin Curt derived from any of data sources
. L ) . . » . _ I ) described
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dysfunction. Most ofien, a single traumatic event, such as a traffic or recreational accident, leads to primary spinal  Fuslished Gnline ..
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Time since injury £ TR p—|
Supplementary figure 1. Data-tiven patient siratification and cutcome prediction. Three major dala sources in the field of i
spinal cord ingury (SCI) (A); data coverage (B); benchmarking (C): data driven stratficabon (D). EMSCI: Europaan Multi C Hnical trial cnmllcmcnt
Zipser, C. M., Cragg, J. J., Guest, J. D., Fehlings, M. G., Jutzeler, C. R., Anderson, A. omer Sty atout 8pna) Gord iy North American Cinial Trils Netwerk (NACTH) RHSCIR:Fick Hansen Spra =
. ) Card Injury Regisiry. NACTN and RHSCIR exhibd an excellent coverage of the very ady slages of SCI, whis EMSCI
J., & Curt, A. (2022). Cell-based and stem-cell-based treatments for spinal cord injury: has. stiong coverage for subacute siages. Data lom ths EMSC] database demansiaies Ehat neurcogical and fnctioasl ©
EVIdence from CI | nlcal tl’la|S The Lancet N eurology r\au:\-w?; profiles aftar SCI lernan-ﬂ.ed ful?ust ovar the lest two decades. Specific patiant subgroup cam be dafined, % 1
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