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1. ̇̐ǆõǋʘFrankel ć̊D Ⱥætůe�ǗǥÔüuĔǱ 
�

gʛǦƢŕ̝̙� ȅÏŇ¿̝ �̙ ̒˪Ǎŏ̝ �̙ ƄŸɎː̝ �̙ Ź̕ŪÇ̝ �̙ œÆëʦÊ̝ �̙ ʞĜˤɸ̝ �̙

� � ĄǾòŕ̝ �̙ ÆĻĸʷ̝ �̙ űźǗɶ̝ �̙ ŷǨȞ	�̞̙��

�

		ŋȪęɓœşɯĩęȽ�»�¾� ·¤§·�¾�´»˦�


	ŋȪęɓœşɯĩęȽ�»�¾� ·¤§·�¾�´»ɓ�

�

pvd~tT˒ƈiƦƧǥȹ˷tw_�ņ˷ǖǎvɉɴöĬ®s�i·¤§·�¾�´»̘·

¤ u̙ǗǥÔüu˩ʩƧvŒǎŌİb�ot�jÓľi̇ ̐ǆõƨɾuÅ®ǋʘFrankel ć̘̊ ǋ

F ć̊ u̙D Ⱥæ�ů˂tǗǥ˽ƌxĬ_i���°�ŰücijhuĔǱ�Ǚ�xte�aq

�ɃɁqe�j�

�

pů˂qǒȖTů˂vi2013 ƈ 1 ǣx� 2016 ƈ 12 ǣ{®tƗ˷tü˷cȬşȽȖ̘PT̙�

ąǒb�i̇̐ǆõƨɾuukiǋ F ć̊u D Ⱥæ 70 æqci���°Űüċƛ®s� 2013
ƈ-2014 ƈu 31 æ̘Pre ɹ i̙2015 ƈ-2016 ƈu 39 æ̘Post ɹ̙tć̊cijǗǥ˽ƌxĬ_

i���°vi̇ ̐ǆõɾtůcoĢõǖtƴʢiɺǖtPT ˳řqciPT ʴç®vȹǶȭșÁ

uɔĕƴȋqcouȆʡƘƮ�ÔđǒȖuʴç�ơƍciĤĞɁǗǥtȹǶȆʡ�˳ře�ǒ˭

qcijŊǨƪŌviǋF ć̊iƈ̔iɜĎ̘American Spinal Injury Association motor index 
score i̙ʻǳ̃Ƀvü˷x� PT ˳řiˌǸŜÉˌiȆʡɲɻ˳řiȹǶȆʡ˳řiȆʡʕə{

®uǖǎiņ˷ǖǎiȆʡuȨƞȩiˍƅùiĩäȺȿȭȩqcoiʲȽ˱��ƛǒʫɁtƺĆ

cijʭǰ®vĨʻǳ̃Ƀ�Mann-Whitney uU ǺţiX ÎÉǺţ�ȯto 2 ɹ˴®ȏˏcij

ǨɊɘvƳŶȁ˵uðȬŭǳŚĴÛuƶʸ�ƞoŤǓci̘Ȳʽȵħ 1726̙j�

�

pɫǱTŊǨƪŌuɫǱ̢ÅŖï̘25-75%ï̙̣ viƈ̔y Pre ɹ 69.5̘58-77̙ȇ½Post ɹ

67̘61-73̙ȇiǋF ć̘̊D0/D1/D2ðD3̙v 5 æ/15 æ/11 æ½12 æ/16 æ/11 æiÂʂɜĎv

47.5̘45-50 ½̙50̘48-50̙®slijýoũɃ®ǤƬƀ�ʸ~±xlijĨʻǳ̃ɃuɫǱ

viü˷x�ˌǸŜÉˌv 4̘ 2.5-5 ǖ̙½2̘ 1-3 ǖ̙iü˷x�PT ˳řv 5̘ 4-9.5 ǖ̙½3̘ 2-4̙
ǖiü˷x�Ȇʡɲɻ˳řv 6.5̘5-11̙ǖ½3̘2-4̙ǖiü˷x�ȹǶȆʡ˳řv 8.5̘5-12̙
ǖ½3̘2-5̙ǖiü˷x�Ȇʡʕəv 15̘11-28.5̙ǖ½6̘3-8̙ǖiņ˷ǖǎv 23̘16-37.5̙
ǖ½14̘8-17.5̙ǖiĩäȺȿȭȩv 38.7%½10.3%®slijýoũɃ® 2 ɹ˴tǤƬƀ�

ʸ~i̘p<0.01 j̙�

�

pɽŬT���°ŰüƛiPT ˳řǖvÚǖuƙ̂®ü˷ƛ 3 ǖ®sliyǤƬtǗ^±�iPT
˳řǖt PT ®uȆʡɲɻj_®v±^ȹǶȭșÁuȆʡ{®˳ře�aqy®]ow�i��

�°tȕloŤˉ®]iqɽv��ij���°Űüt��ǗǥușĕĬÁyĩäȺȿȭȩuà

Âtƙ̂ciaqyɌķb�ij{iiǗǥx�ȹǶȆʡ�˳ře�aq®ʕəȆʡȨƞ{®u

ǥ˴uɉɴtɵy�iƑtovņ˷ǥ˴�ɉɴ®]�qɽv��ij



2. GEARȆʡtw_�hip jointuǊǲu˲buǺʯ�

�

gŷǷʦÇ̝̙ �Ƈ˪ĵ̟̙ �ŷȰɥÊ̝̙ �ˁżƋǿ̞̙ �ákǦƯƔ̝̙ �ďʠœĀ̝̙ �˿ŻëƤ̝̙ � œ˔Ǜˑ̝̙ �

� ďʠȄǿ̝̙ � ƵʠǴ¿̟̙ � ÓÏȰǘƉ̠̙ �

�

		ʠȰëòʣȭœşȹ˷·¤§·�¾�´» �˦


	ʠȰëòʣȭœşęȽɓş˦·¤§·�¾�´»şɓ�

(	ʠȰëòʣȭœşęş˦·¤§·�¾�´»ęşcʿƏ�

)	�µ�ʕĕˌǵƒÛɍ¦¾� ¾º¬�� �˦�

�

pvd~tTȆʡɲɻ���� 6̘IPZ�4AMXKPYM�1YYPYZ�AVJVZ��ØÂ 641A̙v̛ȥ̓ȻɾuȆʡɲ

ɻǊǅ�ɃɁt˳ȿb�iº¬��®s�̛əʉÅ�˜ʉÅuǼk±¦¶±¾�Őǡt��˾ǚƎʻ

ǏyĤʇ®s�̛ȿȺǗǥx�ŒǎȆuȆʡɲɻ�Ĥʇqe�̜¦¶±¾�v̛ʓÞŵ����̛ǀ

Ćc����±rº¬��ʉuĊƟt˵e�¦¶±¾�j_®±^ ʧ̛̑ ƠPW�QVP8Z â̛˩úʜ¤¾

£�uåȯɛ�ĭ} O̜PW�QVP8Z �ʥɇe�q̛ʁ˵ɟųǠ½ÞŵØőuʕȱƎyĊɤb��ȣ̛ő

ǔȆʡ̛āó«��©̛̓Ȼóəʉǥȕɂóǒñß±ryˎȜe�aqyǥƚb��y̛ʶɧ±Ǻ

ʯvʡ��ot±t̜ha®̛ÓľOPW�QVP8ZuĔǱ�Ǻʳe�qq�t̛��ĔǱɁ±ʥɇǒȖq

coǊǲu˲buʻǏt��ƙ̂�Ǻʯci �̜

�

pů˂qǒȖTů˂vƗ˷®ȿȺǗǥx�641A�ȯtoȆʡɲɻ�ʡli
æqci ʮ̜ȝv641A

ɲɻ�ʡlot�˘Ǝ®�¹��¯¸Ȇʡ�bg̛ÀȂøĕãćǰ���° �P8MTI&XIKMXC̘���

��°���ɍʨ̙�ȯtoʡli̜ʮȝǬÙvOPW�QVP8Z ±c̘ØÂ 7̛9 ±c̛̙ ®¡³�¸tȕ

loǽȟu˲btOPW�QVP8Z�ʻǏciōĩ̘ØÂ 7̛9ǽȟ̛̙ OPW�QVP8Z�ǽȟ��(KTɉ^ʻǏc

iōĩ̘ØÂ 7̛9ɉɴ̙u(ǬÙqci �̜P8MTI&XIKMX®ʕĕɝĆb��	
ɗ̊uȶƆȆʡu˩Ⱥ

Ǝ�(ǬÙ®ȏˏci̜{i̛̓ȻóœˍŜ®¾�uóǒɔĕˈ˽�̝ȆʡıǥÅuǢāóuïx�

ǢőóuïuƀqcoɝĆc̛ȏˏci �̜

�

pɫǱTȶƆȆʡu˩ȺƎ®v ā̛ó«��©uñƀïy
Ⱥætwto79±c 7̛9ǽȟ 7̛9ɉɴ

ūtȜŲci̜œˍŜ®¾�uɔĕˈ˽v 	̛Ⱥætwto79±c 7̛9ǽȟ 7̛9ɉɴūtȜŲ

ci̜Õ	Ⱥætwtov 7̛9±cq79ǽȟ®œ]±ƀ�ʸ~±xliy 7̛9ɉɴ®vȜŲci̜

¿ơ̌ćľcuñƀïy	Ⱥætwto79±c 7̛9ǽȟ 7̛9ɉɴūtœ]^±li �̜

�

pɽŬT
ȺætwtoOPW�QVP8Zʥɇt��āó«��©uˎȜ�ʸ~iaqx� ƠPW�QVP8Zt

vāó«��©�ƷĊe�ĔǱys�aqyɌķb�i̜̓ȻóœˍŜ®¾�uóǒɔĕˈ˽y 7̛9

±cqȏˏc 7̛9ǽȟ®v	Ⱥæu|ˎȜciy 7̛9ɉɴ®v
Ⱥæ®ˎȜciaqx� ƠPW�QVP8Z

tv̏ɂóǒŐß�ˎȜe�ĔǱyǥƚ®]�y̛ǽȟu˲b®vĔǱy±tōĩ�s�̛huōĩ

tvǊǲ�ǡtɉɴe�qǤĔ®s�ĤʇƧyɽv��i̜cxc ƠPW�QVP8Z �ɉɴe�aq®̛

ćľc±ruȶƆȆʡyƖ^±�Ⱥæ�s�aqx�̛ruȶƆȆʡuíȄ�ɲɻuÅƢte�x�

ĚćtǺʯc̛ČãȯuĆȫ�ƫţciÁ® ƠPW�QVP8Z uʥɇw�wǢˡ±Ǌǲu˲b�Ȓţey

]qɽv��i �̜



(��̑̔uʈ̐Ãýǆõƨɾtůe�â˩úʜ�¹��¯¸ʰɲuˡƥqȆʡʇĎxuƙ �̂

bȺæŌİb�

�

gċȰƻÊ̝̙ �Źǯɑǿ̝̙ �ʠȀɣʡ̝̙ �˯Ǧʘĳ̝̙ �ű˪ŮÐƔ̝̙ �ÅńĵȔ̞̙ � Ƈ˃�c|̞̙ � �

� �ɐȰðÊ̟̙ � ÅȡêÇ̟̙ �

�

		Ę˨œşǮȹ �˷ ·¤§·�¾�´» �˦ � 
	Ę˨œşȹ �˷ ·¤§·�¾�´» �˦

(	Ę˨œşǮȹ �˷ ·¤§·�¾�´»ɓ�

�

pvd~tTʈ̐ÃýǆõƨɾuȆʡʇĎw�wADLȨƞtvĢõƈ̔yƙ̂�ĞzequŌİy

s�̜˒ƈ̛ʈ̐Ãýǆõƨɾtůe�â˩úʜ�¹��¯¸Ȇʡʰɲ Body Weight Supported 
Treadmill Training̘BWSTT̙yǤĔqŌİb�ot�Å̛ʚƈɾxuÔüŌİyŒt�uư̑

̔ɾxuÔüŌİvŲ±t̜ùʡɊɘ®vBWSTT uŰüǜ˴y20 ćɖƎ®s�̛ŊɋâĎ�Ȇʡ

ĔȩuàÂcȋ̔uʈ̐ÃýǆõƨɾtvɿÆƧx�ˡƥy˾ctqɽv���̜Óľ̛̑̔uʈ

̐Ãýǆõƨɾtůco B̛WSTT�åȯe�ȁÛys�̛ˡƥqq�tȆʡʇĎxuǤĔƧtmt

oǺʯciu®Ōİe� �̜

�

pȺæɨÔT75 ȇ̛ȳƧ̛ȹċ ADL vʕəcoti̜X ǖ��ů̓ȻȺȦ�įc̛A ȹ˷xǇ˖

b�i M̜RItoċəʑȾ�Ĝȿqe�Th6-8uˍɔƧ̏ʎȼqʲǐb� X̛ 4̚ǖtTh3-9uƛǒ

˸ŅŁţʢyǓʡb�i̜X 2̚4 ǖt·¤§·�¾�´»ɃɁtoƗ˷xˍ˷ci̜ˍ˷ǜvASIA 
Impairment scale C̛ƭʬˮ̛̓ADLvýÔđ®sli̜ȬşȽȖ̘��¹��»�̛ɜĎƖėɲ

ɻ̛¥¶»�ɲɻ̛Ȇʡɲɻ̙�Ǔʡc̛ASIA Impairment scale D̛ȹǶADL�ˌǸŜ®ʕəx

qǋĺci X̜+116ǖ��Äº¨��¶»�ǫtoǶāʕəq±liy ɿ̛ÆƧyÈc^ Ŵ̛őȆʡ

vĿ˾®sli̜±w̛Óľuȿʤt˻c̛ƨɾx�ĪƬ�ƞi �̜

�

pȬşȽȖÔüTX+127ǖ��ȬşȽȖtďv 1̛˚˴uBWSTT�Űüci B̜WSTTuʱţv

ùʡɊɘtŊn]̛�¹��¯¸uʱţ˘ƎvʓƸ��m{f]yȭd±tɠŀ®uǢœqci̜â

˩úʜvȆʡtǊ˼y®±tɠŀ®ŤǓci̜Űüǜ˴vƨɾuȷēƭtĩ�g 5̛ ć˴2 ���q

ci  ̜ �
ʴç̃Ƀv10mǢœȆʡ˘Ǝ̘ 10MWS̛̙ 6ć˴Ȇʡˈ˽̘ 6MD̛̙ ȆʡƘƮ F̛unctional Balance 
Scale̛ÂʂɜĎqc̛BWSTTuŰüċƛqBWSTTŰüɩÌx�1˚˴ƛuǜȢ®ȝţci �̜

�

pɪ˞ĞwɫǱTBWSTTŰüċv10MWS 0.84m/sec  ̛ 6MD 183m š̛̀ƎvÄº¨��¶»�

ǫ®sli̜BWSTTŰüƛv10MWS 1.00m/sec 6̛MD 277mxǋĺci̜š̀ƎvÄTŝǫx

Ƽœc Ŵ̛őȆʡ�Ö]țttoĤʇq±li ʕ̜ʬɁt�nȆ]�e^±li o̜quƭƫyʀx�

i̜BWSTTŰüɩÌx�1˚˴ƛ®v10MWS 0.95m/sec 6̛MD 300mqȁʇvɭƾb�oti  ̜ �
�

pɫʹTʚƈɾ�ů˂qciùʡɊɘĪǼ̛̑̔uʈ̐Ãýǆõƨɾtwto� BWSTT Űüt�

�˝ĕşɻvȆʡʇĎ�ĬÁbg�ĤʇƧys� {̜i ɉ̛ǜ˴uBWSTTŰü®�̑̔uʈ̐Ãý

ǆõƨɾuȆʡʇĎ�ĬÁbg�aqyɌķb�i �̜



)��ȆʡăȨƞtʖliËû¬�·¢�Ⱥu¿Ⱥæ�
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gűǹˢȔ̝̙ � ā� ǘÇ̝̙ � Źȗ�uŜ̝̙ � œłȭƉ̝̙ � ʠƁǤƃ̞̙ � ȰÅɚŕ̞̙ � ȡğȃ̞̙ � �

� űĜǙ̞̙ � ȚɼĜʬ̝̙ �

�

		ǮˣœşęȽ�»�¾œǷȹ �˷ ·¤§·�¾�´»ɓ�


	ǮˣœşęȽ�»�¾œǷȹ �˷ űûɓ�

�

pvd~tTËû¬�·¢�Ⱥvi	ȇØÂuËûtwtoɪģɁt¬�·¢�ʝuʙʆyǈġb�

iƛiʐɞā®ŎȊciʝyȎɦ�ȿȭbgiɏɪ½ɜǂĩ˦y˼ŧb�ýˋƧuɜƓɱ�ǭieǨ

ˣ®vɕ±ȸƨ®s�jÓľƱkvËû¬�·¢�ȺuǗǥx�ȬşȽȖ�ɪ̎cii~iʔƌȺȦ

±�wt˝ĕȁʇuǃɔtmtoŌİe�j�

�

pȺæŌİTȫȹȈ 	̡� ¼ǣŗûiFƈGǣHǖƦ˘týˋʋĎqĶËÃʘyʸ~��ii~Ɨ˷

Ģʲb�ijȿȺċuȭʃv(-˚
ǖ
.
�NȄƆćś®Ćȭci̋ ĕȿ˟vmx{�əkiĹʹiɄ

ȍ®uȍËǈġ®slijǭ˷ǜiƬˀȦƮv6SIYNV@�KVTI�YKISM to4)D
<	iɜɮƕàÂyʸ~

��iƦƧʌȺuʲǐ®ü˷q±lijü˷ƛt˧ɦėÃʘq±�iÄóʅ˦tȤȐʄyʸ~��i


ȹǖƛĲĮȦƮyƩėcȐɞāǁɞt��ÒŽĲĮļɞȬq±lij	
ȹǖtèǺâx�1ŉ¬�·

¢�ȎɦyǺĆb�iËû¬�·¢�Ⱥuʲǐq±lijĪǖ·¤§·�¾�´»ɓĈʲq±�i	


ȹǖt"&˳řq±lij)�ȹǖƹɞq±liyi
-ȹǖăǁɞq±�i,)ȹǖăƎƹɞq±lij

ƹɞƛi	ǖ(ľ��ću˺˹ŅâőƒÒŽĲĮļ̘ A&F K̙V8ZP8>V>Y�8MNIZP?M²¾�®uĲĮɞȬq
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