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ABSTRACT

Objectives: To report preliminary outcomes of inpatient rehabili-
tation services for spinal cord injury (SCI) patients in the Thai SCI
registry (TSCIR) project.

Study design: A prospective and descriptive study.

Setting: Rehabilitation wards at Maharaj Nakorn Chiang Mai
Hospital, Sirindhorn National Medical Rehabilitation Institute,
Ratchaburi Hospital and Siriraj Hospital.

Subjects: Traumatic SCI (TSCI) and non-traumatic SCI (NTSCI)
patients admitted for the first time for inpatient medical rehabilita-
tion services from February 2015 to April 2016.

Methods: Rehabilitation outcomes were extracted from medical
records. Demographic data and injury data based on the Interna
tional SCI(ISCI) core data set, the traumatic data set, the non-trauma-
tic SCI data set whereas the rehab outcomes such as the ASIA
impairment scale (AIS), rehab length of stay (LOS), the spinal
cord independence measure (SCIM), patients’ satisfaction with
their rehab outcomes, were analyzed and compared between
the TSCI and the NTSCI groups.

Results: Of 122 patients, 87 were TSCI and 35 were NTSCI
patients. The most common causes of TSCI were road traffic
crashes (55%) whereas of NTSCI were vertebral column degen-
erative disorders (31.4%). When comparing between the TSCI
and the NTSCI groups, 75% and 34% were males, the median
age at onset were 44 and 52 years, 81% and 51% were surgi-
cally treated; 34.9% and 43% were classified as AIS-D at admis-
sion, and 43% and 64% at discharge; the median rehab LOS

was 28 and 24 days, and the median SCIM gain was 19 and
20, respectively. The TSCI group had higher complication rates
than NTSCI (41.5% and 24.2%). The median scores of patients’
satisfaction with the rehab outcomes were equal (10 out of 10).
Conclusion: More than two-thirds of the SCI patients admitted
for inpatient medical rehabilitation services were traumatic cases.
The traumatic group had more males, lower age at onset, higher
rates of surgery and complications, longer length of stay than the
non-traumatic group but similar functional gain and high satisfac-
tion with rehab outcomes.

Keywords: spinal cord injury, inpatient rehabilitation services,
rehabilitation outcomes, complications, epidemiology

J Thai Rehabil Med 2017; 27(3): 101-107.

unAnge

Fnquszasd: iomenunadndidosiumoinsuinduludunds
flgsuuinsiluanimuuugasluluaniunerviaiidiiau
Tnssmavzdeulsauindulvdundilng

JUMUUNT3E: N1sANlUTmTTans o
anuiisnifiunisise: vedthensnssuiluy a lsamenuiaum-
F1vuAsIgedln, amuﬁuﬁ%uﬁsLﬁamiﬁwﬂamsamwLm'asma,
T3aMeIUIaTIYYT Waglsane1uIafAsTY

ngudegn: flhsumduludundmnadunnevielsa sy
msttnsneuesituanmuuuitheluadiusn sewihanunus
W.A. 2558 9 WU WA, 2559

Correspondence to: Apichana Kovindha, M.D.; Department of Rehabilitation, Faculty of Medicine, Chiang Mai University, Chiang Mai 50200,

Thailand; E-mail address: apichana.k@cmu.ac.th

-101-

LYmIanTHUYaIT 2560; 27(3)



aa v = o v o
Fnnsenen: svsmdeyannvssileuitaely deyailuuay
v =3

foyaanmnnisuiadu/lse  Svfeyaanansdluinduludunds
yatoyandnuazyadeyalsalvdunds diudeyanadnsainnis

q U
o '

fuanmuuugitely WWud sseznaueulsmeunaiiensity
anm, AuTuUsIUIRRUludumMaIBa ASIA impairment scale (AIS),
AZLUUAIINAILNTABY spinal cord independence measure
(SCIM) wazAzuuuAUNanalIsonadNS (Azuu 0-10) Wiy
Wisudayaminansznitnguuiadulidundainndunseuas
naulsa

nansine: JiU0e 122 918 viInduanndunsie 87 518 uax
9nlsa 35 998 ngundunsiesosas 55 vialuanmsldsaldouu
naulsndevay 31.4 \Wulsangunszgnduvdadon WeSeuiiiey
sprhangundusmeuazngilsn  msfseguengidiouiaduniniy
443 way 527, Sevaz 75 wavioray 34 \Judune, Sevas 81 uax
Sowaz 51 lasunsindn, wsnsu Seway 34.9 uavdeway 42.9
ldundsiaidudos (AS-D) wawdledmiredadudiutudy
Foway 42.7 uarseuas 63.6, MUegIUITUEIALOULSINEI U
dtomstiuanininiy 28 u uar 24 Fu wavazuuL SCIM iy
WU 19 way 20 swddu el ngundunsediiftanifianiiy
wnsndounnnniingulsa (Sogas 41.5 uae Seas 24.2, 1MUAIAU)
wazAnsiseguAzuuuALfiawelahiy 10 seaoandy

a5U: 3nn 2 Ty 3 vesdidsuuimstiuanimuuuiasludy
dievinduldundmnadunse  Teenguadunsefidadin
guwiesnnndy, fengdesndn, ddwssiifn wazdldnsiniie
wnsndeaunnndt uarliszeziaueulsmeuiauiunitngulsa
druAzuuLANTINNINANLANI TR T uwazauanelade
KadwsnnsHuanwliseiy

o o

Addsy: vinlduludunds, vinsmsituann, wadnsannns

De

Auann, NITUNINYBY, STUININEN

wwmansiuans 2560; 27(3): 101-107.

unin
I3 o 9 . L I = o og v
vAUldunas (spinal cord injury, SCI) Juanauiamini
ARAMUANIT NS IZYIIASEUUAN 9 UBITNAIBYINIUUNNTDY
(impairment) wazd1inANLEINITaIAINTTULAZNTHdIUT I
(activity limitation Wag participation restriction)”” 41383310
wwsemese SCl FliiuinnszuaumsthdauasHuaninly
3¥8¥MA LA UNEU (post-acute medical care andrehabilitation)
= o o a0 g vy ' v A o =
fanudrdgiviliduladnaussanmvesgUisaslunduunis

o

seivgeanlalagerdenszuiunmsiuaninuaglasugunsaldied
ut? wiluUssnernelamaeuunans flhednlvglaaninse
Y = a & SHa 1o w = o vy A&
dhilausnisituanmndeginriauaziidademndenniuguassa
aeRnsautislandaausliussmamandnmussuuwazu3nig
Wuanmniiuszavsnmuazaseungudmiugthe SCIusnnsagyh
Isguaativayuwifnll d1gn ssrniseudelaniauslviiinig

v a0 & <, <, s A
i’JUi’JlIETlJ“U@%aVIQWL'lJ‘LlLLﬁ%L‘U'LJﬁ’]ﬂaLUUﬂﬁQWﬁ%UQLW@I‘mUﬂﬁ

J Thai Rehabil Med 2017; 27(3)

Fuiadouulovisssuunasuinisiuaninlidamninuag i
nnaulul a.e. 2030%7

frnusnludszmdlnefissnunisiiuinisiuaniwgae
SCl doswn a1gn Ila AUdlsadona wazamy (wa. 2559) l¢
i?ﬂﬂﬁuﬂiza‘vﬁwaLLEW‘Uiz?l%%ﬂ?W‘U@ﬁU%mi‘ﬁuﬁﬂﬂwLL‘U‘UQ‘IU"AEJ
Tu Tugaed wa. 2555 INeU3n3 14 Wis usena nui
dulmyFedineg SO winsnuinunuitiailianzaizas
dwmsunsdl S dhunenuiiagunansinufiAeiiugtae SC
Mnadusse  wudssernaueulsmetuiaionisiuann
(rehab length of stay, LOS) flsmuufuduamnirluein® Sudu
Iidndausidufinislindnusefugunndundhitiinasuame
Hanelaeds disease related grouping (DRG) wien1sidniiudiu
foumnds (retrospective reimbursement) 7184 LOS® el n1san
LOS dwadrolsimeua unludoasduidmanssnusenisussg
Whsnegeanvesiiiefifianuiinisuazsndusod LOS w1y
UGITEN

duilesmndeasdesiangn diinnundnussfuguamuviena
(&Ua) iﬁaﬁuaqumiﬁﬂwﬁ%’aLﬁaﬁ@umgmww‘%mﬁﬁuamw
warBnmadndeduiudounds  Taesmuauinsuanimdy
3 sUuu laun wuugthelu (inpatient), wuugUaguen (outpa-
tient) fisafenisliuimslugpey wasuuuiineludeseriie
uan lneneaadliusnislulssmenuiannsedusin 24 uvs wui
fSuuineia 3 ngu Sidnazuuy Barthel ADL index (BI) tfisitiu
ogafiddy Tasuinisuvuiiheluegafedidieds Los
Wiea 5w usifidedanndn Sevaz 75 Jufthelsavasnidonayss
wazilifiesdorar 7.9 Mdugtan sC” dsansenunuing
fluanmuuugithelum.a. 2559)iias sCd3uuinsiuanm
wuudufl LOS 28 Yu wavAzuuu Bl iiuTuiads 4.5 uiazuuy Bl
lesmneiadewindu 11.2 @ nasuuuiy 200 il driine
Weritonsiannvdnussiugunmilnelidenziuy B Wieusziiiu
anssouzvewUie uazuusnzuu Bl Wungu mnAzuuy Bl ag
539119 5-11 nAzuuLdin 20 daeglunguiifiauiinisiios
femniduluseiuiiunand®

mndioansliEae SO lutssmAlngldsunsituanwlsd
dnonmgaty Tiiduaufimsfatufafes nstqudiiuanin
dm3ufthe S egrslulstmaiiaLudeaasBunumad
wanzay wiluannefiimiwennsiifauazitoe Sa Sy
WesnigUaslsAvasniionauauasgaeny NTeNTIaIsITEY
uag avav. Jbimnuddyiugthe SC desniUlelsavasn

9 gty nguunmgnvman suyilinsinw

GHENIGRAG gl
wagiuanmging SO Femmsatfusardnvilassnismadeulse
vindulvdundslnetuiiothiedunisnunuguteyasna
sCi* ™ Tngld$unsatuayuanavinedounmgagaan s
wazasneunYEansHuwisUsEmalng  uasdusunadoya
Faustd n.e1. 2558 (uduan daifu iosurndoyansunilludy

Juduaumsssnunanisinvileuiiednavedeyaidu

-102-



VANFIUUARINAANEIINUINTHUAN Y SCI wuugagluy 7
919t lugnislidelauauugiieusznaunisiiansanusuls
szuukarusMsuaningthe SCl vesUseindalusuiansiely

ABn1sAne
nauUsEYINg

Kty SCI Tanndunse (traumatic SCI, TSCI) waganlsa
(non-traumatic SCI, NTSCI) fiirsums3nwsiivertaaiitasu
U3msuan W o anuneiviasziunegll 4 wis fdhs
Tnsansnzdeulseuinduludundsing laun lssmenuiaumnensy
uandodml, anudSusaitenisituyanssonmmenisunme
WA, lsmenu1adssy waslsame unasvyl wasBuveuli
dufutoyafeivuindunielsauazdoyadiud

inausinsAng I fthefidrsumstiuanmuuugthelu
adausn

nasimsAneen dun duaeiiiagldunsiiuaniniuy
ataelunnum

JUNBUNITIVY

1. uddiguaeiunsudeyalasinisvedeulsauiniiu
Tudundilne wazvermdusenlmAvnunudeyadiuiuasdoya
sy meuaanivssideuveioe

2. Pwsusaztuiindeyaadunwvuduiindeya laun

o wuutuiinfeyaanandnnsduimduludunds (nter-
national SCI, ISCI core data set)” 984 International Spinal Cord
Society (1SCoS) fiUsgneusiedeyaiferiugtay, nsumidy,
anwn, vdusa, rde, muguustarseiUlvdundTuIndy
dedhsurimsiiuanmussiiosmieds  AsA impairment
scale (AIS)

o wuuluiindeyaainansduindvlvdundainlse
(ISCI non-traumatic SCI data set)"”

3, LLUUﬁuﬁﬂ‘ﬁE)ﬂ;ljaNaﬁWéﬂ’lﬂﬂ’liﬁuﬁﬂﬁW (rehabilitation
outcomes) i sroznamoulsmeunaitensiiuanmuuy
éﬂ?&l‘lu (rehab LOS), A13@1115084 spinal cord independence
measure, version Il (SCIM-IIN, ™ asanansaiiuds walking index
for spinal cord injury, version Il (WISCI-II),"? anzuvsngou i
unanaity, Mshnielumaiulaanis Hudu

a

23YM

1

4. feudmhelviiieysaliuanuiianeladedin
Foyaana 150l quality of life (QoL) basic data set"®¥iaii n13
Ussduillifineusadiunnufiseladequinne,  soguanw
3 wazsoTinlnei fvsdamnndin (Qol) Tneazuuu 0 Ao
linelastovun uay 10 Aefiswelaviavun luvhusadenty 19
fthedssdiunadnsannisituanimuuugtnely Tasasuuu 0

Aalunelaisnun waz 10 Aefisnalavisvius

-103-

5. avdeuANNgnAeLaniteyanuavesUIsusag

Fetuiinadlu excel Faudugrudoyaneufinmes

AN5IATIZHNIE DR

Wosndunmsyenuiewu Imenudeyadnauiuidy
v v oA & o °
Jouaz (%) wardoyasiaiealurisegiu (Mgn-guan) lneuans
JoyalSeuiieuseninadUlengy TSCI uag ngu NTSCl lauwn
Foyaly, sivuazanuguusivesunduludundsde AIS du
HadnsnuINsiuanmuuugUelu laun rehab LOS, Azuuu
SCIM ADULAENAINITHUANIN LarAZLUUTILALTY (SCIM gain),
ATUNINGaU tAwn LNanaviu kazn1sanelunafuladans,

(13)

JEAUATINANINTAAUEY WISCI uazanufisnelasagunin

Tresiufasnou QoL wagABNaaNSIINNISHUANIN

NaNISANY

ffaeidhiuuinsiuanimuuudtaslusou 122 5
Tnefovaz 71.3 WudUe TSCl uazSewaz 28.7 Wugae NTSCI
ewSuuiisuteyassninangu (gmsnedl 1) wuinngu TSCI fieng
dovmdutiosndn, Sidadanuduegandn, dadanldFunissings
nzgndundy/ludundagendn wasdhiisuinisidaniingu NTSCI
(35 Yu sio 45 3u) Tedunaiiiflredwauviadrdsuimsi
niwilsivdaidurieiolsa Taengu TSCI Sidwau 14 1
Amuesaz 16.1 wazngu NTSCI sy 5 18 Anduiosay
14.3 ol $ovar 43.5 voungu TSCI fumduiiotorzdussne

M3efl 2 uamsaninivihliAn TSCI Tae¥esay 55.2 163y
afumsrsanmsldsaldouy, Soeas 31.0 wndw/mnaindigs Ine
Sovay 43.5 funmduniietewdu dawngu NTSC tu Sevas
31.4 1ilsanszgnduvdadennaludundy/sinUszam sosaan
felsanguuaenludundaden (neuromyelitis optica, NMO 3o
multiple sclerosis, MS) nu3oeay 28.6, Tsafinie wudesay
17.1 (fadlsn 4 118 uasuuai3e 2 110), iilosen wudesay 14.3,
vaeadeniaUnd wuderar 5.7 uarlvdunddiaundusiiia
wiln Arnold-Chiari malformation wu 1 518 viseSesas 2.9

dedsuiiisussiuuaganuguussuaiivlvdundmie
anuunwsesilludunds Jaudadungu 4 ngudes awdl 1SCl
famun fausinglumsadt 3 idewsniu fevar 34.9 veanay
TSCl uagdewag 43 vadngu NTSCI fAuunnseamseuiaiy
iinguusetion (AIS-D) uazidiedmiing *ﬁqaamzjuﬁﬁwmuﬁﬂw
AISD ity Tasngu NTSCI fdadiudfisdusnnndingu TSl
wetl e NTSCI Lsitiu$osas 20.5 uagnay TSCl utudoray 7.7

Ml 4 Wisuifleunedwsannisituanimuuugiaely
5¥MI19NGU TSCl wagnga NTSCl wuneAnsisegiu LOS IERVACEE
nausafudntien (28 uar 24 Yu awddu) ddedunminile
usn3uAisegTuAzuLY SCIM wa3ngy TSCI Mndingu NTSC)

LYmIanTHUYaIT 2560; 27(3)



Table 1. Comparison of demographic data at rehabilitation admission between TSCI and NTSCI groups

Total TSCI NTSCI

n=122 n=87 n=35
Age at onset, years' 46.3 (17-84) 44 (17-84) 52 (17-74)
Gender?

- Male 78 (63.9) 66 (75.9) 12 (34.3)

- Female 44 (36.1) 21(24.1) 23 (65.7)
Onset to rehab admission, days' 37.9 (6-1566) 35 (6-1566) 45 (7-825)
Patients with late admission 19 (15.6) 14 (16.1) 5(14.3)

(more than a year after onset)?

Spinal surgery? 87 (71.3) 69 (81.2) 18 (51.4)
Associated injury? 37 (43.5)
'median (min-max); 2number (%); TSCI, traumatic spinal cord injury; NTSCI, non-traumatic spinal cord injury
Table 2. Causes of TSCl and NTSCI
Causes of injury TSCI Diseases NTSCI
n=87 n=35
Sport 0(0) Vertebral column degenerative disorders 11 (31.4)
Assault 4 (4.6) Inflammatory and autoimmune diseases e.g. MNO, MS 10 (28.6)
Transport 48 (55.2)  Infection e.g. TB, bacteria 6(17.1)
Falls 27 (31.0)  Neoplastic 5(14.3)
Others 8(9.2) Vascular disorders 2(5.7)
Congenital disease 1(2.9)
Number (%)

TSCI, traumatic spinal cord injury; NTSCI, non-traumatic spinal cord injury
NMO, neuromyelitis optica; MS, multiple sclerosis; TB, tuberculosis

Table 3. Comparison of neurological level and severity of spinal cord injury based on AIS between admission and

discharge of TSCI and TNSCI groups

TSCI NTSCI

Neurological level and severity according to . . . .
ASIA impairment scale (AIS) Admission Discharge Admission Discharge

n=83* n=82* n=35 n=33*
- C1-C4,A,B,C 14 (16.9) 14 (16.9) 1(2.9) 1(3.0)
- C5-C8,A,B,C 15(18.1) 15 (18.1) 6(17.1) 3(9.1)
- T1-S5,A,B,C 25(30.1) 25(30.1) 13 (37.1) 8(24.2)
- AIlD 29 (34.9) 29 (34.9) 15 (42.9) 21(63.6)

Number (%); * some missing data in both groups

TSCI, traumatic spinal cord injury; NTSCI, non-traumatic spinal cord injury
ASIA, American Spinal Injuries Association; AlS, ASIA impairment scale
A, complete lesion; B, sensory sparing only; C, motor useless; D, motor useful
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Table 4. Comparison of rehabilitation outcomes at discharge between TSCI and NTSCI groups

Rehab outcomes Total TSCI NTSCI
n=115* n=82* n=33*

Rehab LOS' 26.8 (5-209) 28 (5-209) 24 (8-98)
SCIM score'

- Admission 25.8 (4-71) 23 (4-61) 33(8-71)

- Discharge 57.2 (9-100) 56.5 (9-100) 59 (15-100)
SCIM gain' 19.3 (0-62) 19 (0-62) 20 (0-58)
Rehab efficiency’ 0.2 (0-4.5) 0.11 (0-4.5) 0.7 (0-3.4)
Complications? 42 (36.5) 34 (41.5) 8(24.2)

-UTI 21(18.3) 17 (20.7) 4(12.1)

- Pressure ulcer 14 (12.2) 12 (14.6) 2(6.1)

- Pain 2(1.7) 2(24) 0(0)

- Others 6(5.2) 4(7.3) 2(6.1)
Patient’s overall satisfaction with life (QoL)1 9 (0-10) 9 (3-10) 9 (0-10)
Patient’s satisfaction with rehab outcomes' 10 (4-10) 10 (5-10) 10 (4-10)

median (min-max); 2number (%); " some missing data in both groups

LOS, length of stay; TSCI, traumatic spinal cord injury; NTSCI, non-traumatic spinal cord injury

SCIM, spinal cord independence measure; UTI, urinary tract infection; QoL, quality of life

Table 5. Comparison of walking index for spinal cord injury (WISCI) at discharge between TSCI and NTSCI groups

WISCI-Il levels Total TSCI NTSCI
Grouping based on types of gait aid? n=78" n=54* n=24*
Level 0: cannot stand 23 (29.5) 18 (33.3) 5(20.8)
Level 1-5: in parallel bars 8(10.2) 7(13.0) 1(4.2)
Level 6, 8, 9, 13: use a walker 16 (20.5) 5(9.3) 11 (45.8)
Level 7, 11, 12, 16: use bilateral crutches 6(7.7) 4(7.4) 2(8.3)
Level 10, 14, 15, 19: use one cane/crutch 6(7.7) 4(7.4) 2(8.3)
Level 17, 18, 20: walk with no gait aid 19 (24.4) 16 (29.6) 3(12.5)

Number (%); * missing data in some cases in both groups
WISCI-II, walking index for spinal cord injury Il

TSCI, traumatic spinal cord injury; NTSCI, non-traumatic spinal cord injury

NTSCI (Fogag 29.6 uay Soeay 12.5 mua1siv) Wiy il e
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