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PAT VAN DE

CTCS (CTCS) la nhitng thwong ton cua xwong, diy ching, dia
dém cot séng gay nén tinh trang tén thwong than kinh tam thoi hodc
vinh vién cho bénh nhin. CTCS cd liét tay hoan toan thuong xay ra
khi ton thuong ndm trén nén tiy, biéu hién 1am sang mat hoan toan
van dong va cam giac dudi mic tay ton thuong bao gdm ca cam giac
quanh hau mon. Sau chin thuong xuong cot song, dia dém va day
chang chén ép tay séng, s& c6 mot loat qué trinh sinh bénh hoc dién
ra, néu khong duoc can thi¢p hoac can thi¢p khong hiéu qua s& dan
dén ton thuong té bao than kinh, pha hay soi truc, thoai hoa myelin
gay liét van dong va cam giac. Muc do liét sau CTCS phu thudc vao
mirc do tén thuong tay va su “tai sinh” caa soi truc than kinh.



TBG (TBG) la nhitng té bao chua ¢ chirc ning chuyén biét, 6
kha ning tang sinh manh mg, c6 tiém ning phat trién thanh nhiéu loai
té bao khac nhau va c6 kha ning tu thay méi. TBG ty than cho ngudi
truong thanh khong bi thai loai mién dich khi ghép lai co thé. Cac
nghién ciru in vitro cho thay TBG tir md md c6 thé biét héa thanh té
bao than kinh, diéu nay thé hién tiém ning cta ching trong chira tri
bénh ly c6 thuong ton té bao than kinh.

CTCS c6 liét tiry hoan toan, véi ton thuong than kinh tram
trong, du dugc phiu thuat ¢b dinh cot sdng, giai phong chén ép thi kha
ning phuc hoi gén nhu rat thip. Do do, ghép TBG co thé 1a mot
phuong an phéi hop giup tang ty 1¢ phuc hoi liét van dong, cam giac,
hoic khic phuc mét phan di chirng cia ton thuong tuy nhu ri loan co
tron, loét ty dé... Tu nhimg co so 1y luan va thyc tién nhu trén, ching
t0i tién hanh dé tai: “Nghién ciru ing dung ghép TBG md mé tw
than diéu tri CTCS nguc — thit Iwng ligt tiy hoan toan” nhiam cac
muc tiéu sau:

1. MO0 td dac diém lam sang va cgn lam sang cia bénh nhan ton
thwong cgt song nguc — that lung li¢t tuy hoan toan dwoc chi
dinh ghép TBG.

2. Ddnh gid két qua diéu tri ciia phuwong phap ghép TBG mo mé tur
than trong CTCS nguc — that lung liét tiiy hoan toan.



Tinh cip thiét va an toan caa luan an

Kirshblum va cong sy nghién ctru trén 987 bénh nhan ¢ 16
trung tdm thu duoc két qua hdi phuc tu nhién nhu sau: 94,4% ASI_A
khong hdi phuc, chi c6 khoang 3,5% ASI_A sang ASI_B va 1,05%
AS|_A sang ASI_C hozic ASI_D. Tai Viét nam gan day c6 nhiéu
nghién ctu tng dung TBG trong diéu tri, nhung trong nganh chan
thwong chinh hinh néi chung ciing nhu trong diéu tri CTCS liét tuy
noi riéng con rat han ché. Do d6 viéc nghién ciu wng dung ghép TBG
mO m& tu than diéu tri CTCS nguc — that lung 14 can thiét hién nay.

Viéc tiém/truyén TBG md md tu than vao cac vi tri khac nhau
cho cac bénh nhan CTCS nguc — thét lung liét tiy hoan toan an toan,
quan sat khong c6 tac dung phu khéng mong mudn nghiém trong dong
thoi gitp tang ty 1& phuc hoi liét van dong, cam giac, hoic khic phuc
mét phan di ching cua ton thwong tay nhu réi loan co tron, loét ty
dge...

Nhirng d6ng gop méi caa luan an

- La cong trinh nghién ciru dau tién tai Viét Nam dé cap dén viéc
ng dung TBG m6 m& trong diéu tri CTCS ca liét tay; trong d6 bao
gom sur dung cong nghé phan 1ap, nudi cay va dinh danh TBG mé m&
dau tién tai Viét Nam.

- La cong trinh nghién ciru dau tién img dung két hop cac con
duong khac nhau dua TBG vao doi tugng nghién ctru dé tn dung cac uu
diém cua tung co ché hoat dong ctia TBG.

Bo cuc cua luan an

Luan &n c6 119 trang, bao gébm céc phan: dit van dé (3 trang),
téng quan (42 trang), d6i tugng va phuong phap nghién ctiu (25
trang), két qua (23 trang), ban luan (23 trang), két luan (2 trang), kién
nghi (1 trang). Luan &n cé 39 bang, 20 hinh, 5 biéu do, tai liéu tham
khao c6 127 tai liéu tiéng Viét va tai liéu tiéng Anh.



Chuong 1
TONG QUAN

1.1. NHUNG VAN PE LIEN QUAN TOI CTCS LIET TUY

Dién bién bénh Iy sau chan thuong tay SOng céd the phan theo
giai doan (cap tinh — mén tinh) hay theo co ché thuong ton cau tric
(nguyén phat — thir phat). Hai cach phan chia nay lien két chat ch& voi
nhau. Thuong t6n nguyén phat hay thir phat déu co the Xay ra trong
giai doan cap tinh hay giai doan man tinh. Thuong t6n nguyén phat do
lyc chan thuong tac dong Ién t6 chirc tay lam dt cac soi truc, dap nat
c4c té bao than kinh, dit cAc mach mau. Trong giai doan cap (theo
dinh nghia 1 8 giv diu sau chan thuong), chay mau va hoai tir xay ra
trong chit xam cua tay, tiép theo la phd né va chay may trong chat
trang cua tay ¢ 8 gio tiép theo. Vé sau, cac té bao viém xam lin khu
vuc ton thuong cung voi sy tdng san cua té bao dém. Su hinh thanh
C4C to chuc se0 va Cac nang xay ra tir tuan thir 1 — 4. Thuong ton thi
phét xay ra do thiéu tudi mau bai sy giam luu lwong cua hé théng
mach nudi ctia doan tay. Su gidm tugi méu c6 thé do éng séng bi vo
gay chen ép, do chay mau, do phu né hoic do tinh trang tut huyét ap.
Thuong thuong tat ca cac yéu té nay déu tham gia lam ton thuong tuy.
Trong giai doan cap, thiéu mau gy nén mot loat cac phan tng sinh
hoc dan dén v& mang té bao va hoai tir té bao. Hang loat cac phan ung
niy d4 duoc nghién ciru va chirng minh dé lam co sé tac dong cua mot
s6 thude diéu tri. Sau nay trong giai doan man, cac noron c6 thé c6 sy
tai sinh bang phat trién soi truc va dudi gai, nhung qué trinh nay bi
hity bo hay &rc ché do mot sé hiéu Iénh tir bén trong hozc tir bén ngoai

[31.[41.[5]-

Khi tuy bi chan thuong, tuy thudc vao doan tuy hay phan tay
nao bi thuong ton ma cé nhixng biéu hién 1am sang khac nhau.



o Thuong ton tiy hoan toan: mét hoan toan van dong, cam giac,
cac phan xa va roi loan hé than kinh thuc vat.

o Thuong t0n tay khdng hoan toan: Thuong ton tiy khong hoan
toan thé hién bang 4 hoi chirng: Hoi chang tuy trudce, Hoi chang
tuy sau, Hoi chirng tay trung tam, Hoi chirng Brow - Sesquard[14].



1.2. QUA TRINH HAN GAN TON THUGNG THAN KINH

Ngay sau chin thuong xuong cot song, dia dém va day chiang
chén ép tay séng, mét loat qué trinh s& dién ra. Luc dau la sy thiéu
tudi mau do dung dap va phu né t6 chirc din dén ton thuong té bao
than kinh, pha huy soi truc, thodi héa myelin gay ligt van dong va cam
gic. Tlep theo la qué trinh ciia céc phan tir va té bao vai su xam nhap
cua cac yeu t viém gay nén tén thuong thir phat vung can trung tam
hoic cac vung 1an can. Muén hon 1a vai trd cua yéu té nhu gen lién
quan téi sinh “regenerative-asCTCSated genes: RAGs”, phat trién soi
tryuc, tan tao mach mau, xam nhap cua cac té bao Schwann, cac bach
cau dén tiéu hay to chirc chét, tan tao myeline [18].

Liét sau chin thuong phu thudc vao mirc do ton thuong tay va
sy “tai sinh” cua soi truc than kinh. Thuong gay trat vang cot song
phia trén cua nén tuy gy dung dap mét viing 16n cua tay séng sé liét
hoan toan van dong, cam giac, co hdi phuc hdi van dong va rdi loan
co tron rat thap. Su tai sinh ca soi truc chiu anh huéng caa qua trinh
viém va lién seo than kinh.

1.3. TRIEU CHUNG LAM SANG VA CHAN POAN HINH ANH
1.3.1. Triéu chung 1am sang [2]

CTCS nguec - tht lung c6 liét tuy can phai x4c dinh liét tuy
hoan toan hay khéng hoan toan.

Liét tuy hoan toan: Ia tinh trang mat hoan toan chirc ning van
dong va cam giac dudi mirc thwong ton nhung van con phan xa hanh
hang. Néu phan xa nay mat tirc 1a c6 choang tuy va phai doi hét giai
doan nay (khi cé phan xa hanh hang tré lai) thi mai xac dinh dugc
thuwong ton tuy biéu hién trén 1am sang. Thuong séc tuy hét sau 24 -
48 gio va bénh nhan c6 phan xa tré lai. Cac biéu hién réi loan co tron,
rbi loan dinh dudng, duong vét cwong cirng. Kham viing hau mén: da,
co thit, phan xa hanh hang. Trong trudng hgp mat van dong va cam



giac hoan toan nhung phan Xa co th'fl} con thi li¢t 1a khdng hoan toan.
Dua vao kham véan dong va thang diém co lyc chi theo Frankel dé
phat hién muc d6 ton thuong.

Ngoai ra con c6 héi ching dudi ngya duge dic trung boi ri

loan chire néng cua bang quang va rudt, réi loan cam giac da quanh
hau mdn va mét sb thay doi vé cam giac ciing nhu réi loan van dong ¢
chi duai [21].

1.3.2. Can lam sang [2]

Can kham 1am sang k¥ trudc khi chi dinh cac xét nghiém can 1am
sang, giap xac dinh chinh x&c vi tri ton thuong cot song.

Chyp X quang: Trén phim danh gid dugc tinh trang gay
xuong, x¢p than dbt séng, hep khe khép, trugt dot sbéng, gap
g6c cot song. danh gia dd mo rong caa cudng sdng, mé rong
khe lién gai va léch truc cac mom gai, hep khe lién dbt. danh
gia do toac rong khe khép bén va bién dang 15 tiép hop.

Cit 16p vi tinh: Panh gia nhirng ton thwong cung sau, cic
manh xwong vé cai vao trong 6ng tity nhung khé danh gia
nhirng tén thwong di 1¢ch trwéc-sau

Chup cong hudng tu: Hinh anh thay dwoc la c4c ton thuong
vé xuong, thoat vi dia dém, ton thuong day chang, mau tu
ngoai mang tuy, cac ton thuong tuy Song nhu phu tuy, dung
dap tuy hay dut tuy.

Po chirc ning bang quang: Tham do niéu dong hoc la
phuong phap duy nhit dé md ta khach quan chic ning/rdi
loan chire nang duong tiéu dudi, 1a phuong phap then chot dé
mo ta tinh trang duong tiéu dudi & bénh nhan réi loan chuc
ning bang quang co that do nguyén nhan than kinh.

Po dién chan than kinh co: danh gi toan ven cua hé than kinh
ngoai bién va do chi s6 SEP dién thé ggi cam giac.

1.4. CAC PHUONG PHAP PIEU TRI CTCS CO LIET TUY



1.4.1 Nguyén tic chung

Xu huéng chung la tién hanh phiu thuat véi nhitng tén thuong
mat vitng. Vi wu diém: cd thé tap van dong sém, giam dau, thuan loi
cham soc, sém tré lai cdng viéc, tranh dugc cac bién chirg muon.
Tuy nhién, d6i vai mét sb loai gdy do co ché nén twrong ddi 6n dinh,
thi cac nghién ciu chi ra rang két qua lau dai va sy hdi phuc tay cia
viéc phiu thuat hay bao tén khong cé su khac biét dang ké. Bdi voi
nhirng loai gay xuong v& vun ludn tiém an nguy co ton thuong than
kinh, thi viéc quyet dinh mé giai phéng chén ép, Iam viing cot séng
dem lai ket qua tét hon co y nghia. Vi vay viéc quyet dinh phau thuat
hay bao ton dya trén nhiéu yeu t6: ton thuong phol hop, mae do ton
thuong than kinh, va mac do tén thurong phin mém dé dwa ra chi dinh
mo [28].

Giai ép: murc d6 ton thuong tay ¢d lién quan téi hec va thoi
gian chén ép. Nhiéu thir nhiém trén dong vat cho thiy néu giai ép som
s& tang kha ning hoi phuc tuy. Tuy nhién, day la nghién ctiru trén md
hinh dong vat gay chan thuong khéng dong nhat, khdng c6 nhém
ching ngéu nhién [29]. Mat khac, mot s6 nghién ciru ghi nhan c6 sy
hoi phuc than kinh sau khi giai ép muon sau CTCS, nhu vay vigc gidi
ép vao thoi dlem nao sau chin thuong con la mot chu dé tranh luan.
Nhung da s6 CAc tAc gia déu nhan manh vai trd cia viéc giai ép than
kinh & thoi diém som sau CTCS dé tranh dugc cac tén thuong thir
phat [30],[31] [32]. Phau thuat giai ép dwoc chi dinh khi than dét Song
V3 ma ton thuong than kinh, dac biét 1a khi c6 sy lién quan giita ton
thuong trén 1am sang va hinh anh chen ép tuy trén phim Cong huong
tir va CT. C6 hai phuong thirc giai ép 1 giai ép truc tiép va giai ép
gién tiép.

- Gidi ép gian tiép la ky thuat sir dung nian chinh manh xwong
trong 6ng tuy ma khong can thi¢p vao manh xwong d6. Theo Edwards
giai ép gian tiép nham cac muc dich: [2]

+ Pem lai truc giai phau



+ Gi&n nep phia sau lam cing day chiang doc sau, s& day
miéng xuong v ra phia trudc.

+ Udn tdi da cot séng dé taing cuong diy miéng xuong ra
trudce.

* Uu diém cua giai ép gian tiép:

’ + Khoéng thao tac truc tiép cac thanh phan éng tay (r&, tuy
song, mang cing).

+ Khdng lam tén thuong phuc hop day ching phia sau nén
khong lam mat vitng cot séng.

- Gidi ép truc tiép: ¢6 hai hinh thirc mét 1a giai ep truc tiép
qua dudng mé phia sau va giai ép truc tiép qua duong mé phia trudc.

+ Giai ép tryc tiép phia sau: duoc thyc hién bsi thu thuat mo
cung sau phoi hop véi lay mét phan than dot song, day manh xuong
chen ép ra phia trudc.

+ Giai ép truc tiép phia trude: ¢6 nhiéu tac gia cho rang viéc
lay manh xuong chén ép & phia trudc 1a an toan va triét dé hon. Vi
nhirng ton thuong v& nat than dét séng néu chi dinh ¢ dinh va giai ép
16i sau ma khong tao dung lai duoc cot tru giita va trude thi s& gay ra
gu cot séng [2].

Thoi gian tién hanh phau thuat: da c6 rat nhiéu tac gia nghién
ctru thoi gian thich hop phau thuat sau CTCS. Nhung van la mot chi
dé gay tranh cdi, mot s tac gia qua thir nghiém 1am sang chi ra riang
khong c6 khac biét khi giai ép trudc 72 gio. Cac tac gia khac ung ho
quan diém giai ép som trudc 12 gio c6 thé an toan hon va két qua hoi
phuc tiy cao hon. La Rosa (2004) va cong sy tién hanh phan tich gop
1687 bénh nhan duoc tién hanh giai ép som lay mébc 24 gio chia lam
hai nhom. Két qua thu duoc nhom trudc 24 gio ¢d ty 18 hoi phyc than
kinh cao hon [33].

1.4.2. Liéu phap TBG trong diéu tri CTCS cd liét tuy



TBG la té bao nén mdng cua tit ca cac té bao, md va co quan
trong co thé. V& co ban, moi té bao trong co thé ngudi déu cé ngudn
gdc tir trimg d4 thu tinh (con dugc goi 1a hop tir) — chinh 1a sy két hop
gitra tinh trang va tring. Hop tur nay la TBG toan nang c¢6 kha nang
biét hoa thanh céc loai té bao khac nhau trong giai doan phat trién sém
nhat cua phoi. O giai doan ndy, ciing nhu giai doan phat trién sau do,
c4c loai TBG d4 hinh thanh nén té bao chuyén biét hay biét hoa dé roi
thyuc hién cac chirc ning cu thé trong co thé ngudi; vi du nhu té bao
da, té bao mau, té bao co va té bao than kinh, ... Ciing trong giai doan
phat trién cua phoi, té bao mam (hay té bao smh dyc) duoc hinh thanh,
tonN tai trong co thé ngudi va tao nén mat chu ky séng.

TBG la nhitng té bao khdng (hoic chua) chuyén hoa trong mod
sbng, ching c6 kha ning trg thanh cac té bao chuyén hda voi cac chirc
phan sinh 1i. Trong diéu kién in vivo hay in vitro, mdi TBG c6 thé tu
lam méi véi cac tinh nang riéng biét méi. V&i mot dinh nghia nghiém
khic nhat, mot TBG doi hoi it nhat phai c6 hai dac tinh sau:

e Tinh ty 1am moi (self-renewal): té bao d6 kha ning tién hanh mot
s6 lwong 16n chu ky phan bao nguyén nhidm, ma van duy tri trang
thai khong biét hoa.

e Tinh tiém ning khong giéi han (unlimited potency): té bao d6 co
kha ning biét hda thanh bat ki kiéu té bao truong thanh nao. Trén
thuc té, dic tinh nay chi dung véi cac TBG toan ning hodc van
ning, tuy nhién mot TBG da ning (hay té bao tién than) ciing
nhiéu khi dugc goi 1a TBG [34].

~ Bén canh do, mot s6 nha khoa hoc con bo sung thém mot dac
diém cua TBG do la: TBG phai la té bao chua chuyén biét va chua
trudng thanh vé mat hinh dang, cau trdc va chice nang [35].

Piéu tri ton thwong ndo va tily sdng la mét thach thirc 16n cho
nganh y hoc. Cac phuong phéap diéu tri hién nay khong mang lai nhiéu
hiéu qua, mot phan la do nhirng han ché trong viéc tlep xuc véi vung
t6n thuong ciia CAc tac nhan tri liéu khi dua vao hé than kinh trung
wong (central nervous system - CNS). Sir dung TBG trong diéu tri cac
t6n thuong nay 1a mot chién luge diéu tri méi, nhiéu tiém ning hua



hen (Hinh 1.9). M6t loat c&c thir nghiém sur dung TBG nhu mét liéu
phép thay thé té bao (cell-replacement strategy) nhim diéu trj cac ton
thuong cia hé than kinh trung wong trén cac mo hinh dong vat da
duoc tién hanh. Mot sb céac chién luoc diéu tri tiém niang khac 1a st
dung TBG nhu mét co ché phan phéi cac phan tir tri liéu.

Chuong 2

POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUONG
Tiéu chuan tham gia:
Poi trgng hiéu va ki gidy chip nhin tham gia vao nghién ciru nay
Tudi: 18-60.
Khong phan biét gidi.

C6 chén do4n 1am sang ton thwong tity song (hiép hdi ton thwong
tiy song ctia My (ASIA_A) 6 cap do A).

Khoang thoi gian ton thwong <14 ngay.

Tiéu chuén loai trir:

Poi trgng phii thé bing may

Poi trgng c6 khoi u dc tinh trong vong 5 nam.

Poi twgng bi bénh truyén nhiém bao gom HIV va viém gan C.

Cic ddi twong bi tén thwong & nfo hoic chin thwong phdi hop
khéc.



Cic dbi twong cé nhiét dd co thé cao hon 38 °C hodc roi loan céip
tinh.

Poi trgng bi thiéu mau hoic giam tiéu cau.

Poi trgng véi chirng dau thit ngue, nhdi mau co tim, bénh tim,
bénh tac mach, suy thin man tinh, bénh cau thin va bénh tac
nghén phoi man tinh.

Poi trgng roi loan suy gizm mién dich bAm sinh hoic mic phii.
Poi twgng véi chirng loan dudng co hoic cirng khop.

Bénh nhin khong c6 ¥ thirc hodc rdi loan giong néi diéu tri véi cac
thuoc giy ddc teé bao (thuoc e ché mieén dich, corticosteroid va
thuoc gay doc te bao) trong suot cac thir nghiém 1aAm sang.

Tham gia mgt thir nghi€ém lAm sang khéc trong vong 3 thang.

Bi bénh nghiém trong khac hoic bi roi loan cé thé anh hwéng
nghiém trong den kha niang tham gia nghién ciru.

Phu nir cé thai hay dang cho con bu.
Di trng khang sinh, thuéc mé.
Khéng ddng y tham gia nghién ciru.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Cong cu danh gia

2.2.1.1. Cgn lam sang

a. X-Quang va chup cdt 1ép vi tinh



*Vai tro cua phim X — Quang quy woc: Dua vao tham kham lam
sang (khu trai diém dau va ranh gii rdi loan cam giac) dé khu tra duoc
viing ton thuong dé dé nghi chup vaing nghi ngd. Chuyp hai tu thé thang,
nghiéng quy udc.

* Vai tro cua chup cat I6p vi tinh: Panh gia tot nhat dugc sy toan
ven cua xwong, di 1éch cua dién khop va dic biét c6 thé du doan duoc
t6n thuong than kinh. CT ¢6 ca hai tu thé chyp thang va nghiéng va
xac dinh chinh xé4c vi tri tén thuong hay sy mat virng. Mic du, cd rat
nhiéu quan diém khac nhau vé danh gia mt viing, nghién cau nhan
biét cac ddu hiéu vé mét viing theo Daffner va cong su.

b. Bdnh gid tiiy song va phan mén qua cong hucng tir (CHT).

Nhirng ndm gin day sy phét trién ciia cong huang tir hat nhan
d4 gilp danh gia cai thién chtrc ning tay séng. CHT d4 tro thanh
phuong tién hitu ich dé danh gia ton thuong tiy, kha niang hdi phuc
tay va mirc do cai thién sau diéu tri. Fehling va cong sy da dua ra hai
chi s6 MCC (maximal canal compromise — mic do ton thuong ong
sbng t6i da) va MSCC (maximal spinal cord compression — mirc do
chén ép tiry séng t6i da) dé danh gia ton thuong cot sdng, chén ép tiy
trude va sau diéu tri [80]. Chi s6 MCC va MSCC duoc do ludng theo
cong thic dudi day:

(MCC=[1-Di/((Da+Db)/2)]X100%) Véi Di: Dg rong ong SOng tai vi
tri chinh gizra ton thuong, Da: D¢ rong ong song tai vi tri ton thuong
trén, Db: D¢ réng ong song tai vi tri ton thuong dudi

(MSCC=[1-di/((da+db)/2)]X100%) Vi di: Do rong tuy song tai vi tri
chinh giiza ton thuong, da: D6 rong tuiy song tai vi tri ton thuong trén,
db: D rong tiy song tai vi tri ton thuwong duéi [80].

Phirong phdp do lwong dwroc mo ta tong quét ¢ hinh bén duwdi:



laximum spinal canal compromise Maximum spinal cord compression
(MCC) (MSCC)
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Hinh 2.1. Phwong thirc do lwong trén két qua CHT
c. Panh gia chirc nang bang quang [22]

Panh gia réi loan chiic ning co thit do than kinh dya vao viéc
tham do niéu dong hoc. Két qua qua trinh thaim do niéu dong hoc ghi
nhan su thay doi cua 4 chi sé: s6 con co bop khong tu chu, sirc chira
bang quang tbi da (Vmax), d6 gian nd bang quang (D) va &p hrc bang
quang ti da.

Qua trinh tham do nigu dong hoc duoc tién hanh tai Trung tam Phuc
hoi chirc nang Bénh vién Bach Mai.

d. Pién co va dién thé goi (EMG va SSEP)

Vai tro: danh gia sy toan ven cia than kinh ngoai bién va sy phyc hoi
cua tay song dua trén tin hiéu dap tng thu duoc tai hiéu dién thé kich
thich.

2.2.1.2. Lam sang



+ Panh gia dau hiéu toan than: M, HA, nhiét do

+ Danh gid mirc d0 liét dya trén thang diém AIS trudc va sau ghép
TBG ¢ thoi diém 3 thang, 6 thang, 12 thang.

+ Panh gia chit luong cudc séng qua thang diém SF36.
+ Panh gia chirc ning dai tiéu tién qua thang diém Bathrex.

+ Panh gia mirc ¢ mét kha niang van dong lung dudi qua thang diém
OSWESTRY

2.2.2. M0 ta nghién ciru

2.2.2.1. Logi hinh nghién ciu

bay la nghién ciru 1am sang co can thiép va theo doi doc.
2.2.2.2. So' do tién dé ciia nghién citu

Ngay -14 - Ngay -3: Loc bénh nhan, tién hanh kiém nghiém cac xét
nghiém (MRI (baseline), X-Ray, mau, v.v.).

Ngay -2: Bénh nhan hoan thanh hop ddng va cac cam két tham gia
nghién cau.

Ngay 0: M, lay 80cc md, phan 1ap TBG, tiém lan 1 tryc tiép ¢ ving
ton thuong 1.5x10° - 4x10° TBG (ADSC), 4x10° TBG (ADSC) duoc
tién hanh nudi cay.

Ngay 7: Tién hanh tap vat Iy trj ligu tai Bénh vién Bach Mai, moi
ngay mot lan dén ngay 14.

Ngay 14: Bénh nhan xuat vién va van lam vat Iy tri liéu ¢ co s chi
dinh theo lich trinh cu thé cua Bac Si dén thoi gian chi dinh.

Ngay 30: Tiém lan 2 s6 lugng 20-30x10° TBG (ADSC)/8cc vao
khoang dudi nhén vung L2.



Ngay 45: Tiém lan 3 s6 lugng 20-30x10° TBG (ADSC)/8cc vao
khoang dudi nhén vung L2.

Ngay 52: Chup MRI lan 1.

Ngay 60: Tiém lan 4 qua duong tinh mach, s6 lugng 1x10° TBG
(ADSC)/100cc. Chyup MRI kieém tra lan 2 ¢ chu ky 1.

Ngay 90 (3 thang): Theo d6i bénh nhan chu ky 1. Panh gia chirc nang
bang quang va dién co — SSEP.

Ngay 120 (4 thang): Theo ddi bénh nhan chu ky 2. Chup MRI kiém
tra lan 3 ¢ chu ky 2.

Ngay 180 (6 thang): Theo ddi bénh nhan chu ky 3.
Ngay 365 (12 thang): Theo ddi bénh nhan chu ky 4.
Ngay 548 (18 thang): Theo dbi bénh nhan chu ky 5.
Ngay 730 (24 thang): Theo dbi bénh nhan chu ky 6.
2.2.2.3. Phuwong phdp phén tich sé ligu

S0 ligu s& dwoc nhap vao may tinh theo bénh an duoc s6 hod va dugc
xu ly theo chuong trinh phan mém thong ké y hoc Stata.10.

2.2.3. Chi dinh ghép TBG
Chi dinh ghép TBG m6 m¢ tu than cho nhirng truong hop

CTCS co liét tiry hoan toan dé dugc chan doan dya trén 1am sang va
hinh anh theo nhirng tiéu chuan lya chon va loai trir nhu trén.

Chuong 3

KET QUA NGHIEN CUU



3.1. PAC PIEM LAM SANG VA HINH ANH CAN LAM SANG

3.1.1. Triéu chieng 1am sang
Bdng 3.1. Trigu chang 1am sang

n (%)

AISA_A 54 100

Mat phan xa co thit 54 100

Phan xa hanh hang duong tinh 54 100
Téng 100

3.1.2. bic diém chan doan hinh anh
3.1.2.1. Hinh anh trén X- quang va CT

Bang 3.2. Phan loai bénh nhan theo vi tri chdn thuong

Vi tri tén thuwong n Til¢ Ti Ii;ﬁ,?ng
T1-T4 2 3.7% 3.7%
T5-T8 8 14.8% 18.5%

T9-T11 15 27.8% 46.3%
T12-L1 29 53.7% 100%




Téng cong ‘ 54 ‘ 100% ‘ 100% ‘
3.1.2.2. Hinh anh trén cong huong tir (CHT)
Bdng 3.3. Ty 1¢ céc logi thwong ton
Loai thwong ton N Ty 18 %
Thoat vi dia dém 10 18,5%
Mau tu ngoai mang tay 7 12,96%
T6n thuong tiy séng 54 100%
Tén thuong phan mém 54 100%

3.2. PAC PIEM VA PAC TINH TBG MO MO

3.2.1. S6 lwgng, chat lwgng, dic diém TBG md mé trén bénh nhan
CTCS nguec-that lrng liét tay hoan toan

Bang 3.4. S6 lweng, chit lwgng va dic diém TBG

‘ Mii 1 Miii 2 Miii 3 Miii 4
Lan tiém
(n=27) (n=27) (n=27) (n=27)
Mat do té bao
(L06/mi) 045+ 0.24 | 3.62+0.42 | 3.60+0.38 | 10.07 +13.65
S6 lrong

Thé tich (ml) 8 8 8 10
(MeanxSD)

T"”‘-(}’Xsl‘gg b0 | 5594189 | 28.97+3.36 | 28.83+3.04 | 100.7 + 13.65




Ty 18 % té bao
séng bang hogc | 27/27 27127 27127 27127
trén 95%
Chatlweng | o, Pat chuin
V0 trung (vi
khugn, nim, 27127 27127 27127 27127
endotoxin,
mycoplasma)
52.31+ 98.71+
% CD90+ % P 99.00+0.20 | 98.98+0.13
% CD105+ 4%%791 86.60 +5.45 | 86.52+4.79 | 87.15+3.65
Pic diém '
be mat % CD73+ 457"2191 94.71+522 | 95.61+3.08 | 95.56 +3.30
(MeanxSD)
% CD166+ 477'55?;3* 95.14+3.15 | 96.74+2.70 | 95.43+3.56
% CD14- | 9994527 | 0004000 | 0.00+0.00 | 0.00+0.00

3.2.2 Méi twong quan giira két qua TBG véi két qua diéu tri

3.2.2.1. Hiéu qua miii tiém 2 va 3 (miii tiém choec tily séng thit

lung)

Bang 3.5. Lwong TBG miii tiém 2 con lai trong dich ndo tay

sau 15 ngay tiém

Mau

S6 lwong té
bao khi tiém
miii 2
(trieuté

S6 lwong té
bao sau 15
ngay

(triéu té

Tyle
song cua
té bao (%)

S6 lwong té
bao sau khi
tre TB
lympho (triéu

% té bao sau
15 ngay/
lwong té bao
tiém ban dau




bao/ml) bao/ml) té bao/ml)

TPAO045 3.75 1,0 90 0.995 27%
TPAO049 3.375 0.1 95 0.095 3%
TPAO50 3.75 0.22 90.9 0.215 6%
TPAO54 3.75 0.3 66.6 0.295 8%

3.2.2.2. Mbi trong quan giira két qua TBG mo md véi mire df
chén ép tiy toi da (Maximum spinal cord compression-TBG
TRUNG MOC) sau 6 thang tiém miii 1.

250
5 R2= 0,084

2 0 @ 0,08

o ¢ 2 i%—%‘# ©

g 150 = MS =

S < 100

2
b 50
~<8 0

g 0 20 40 60
p
% mipc d6 chén ép tay téi da

Biéu do 3.2. Méi twong quan giita tong sé lwong TBG 4 mii tiém va
mikc dé chen ép tay



3.3.NGHIEN CU'U PIEU TRI PHAU THUAT VA UNG DUNG
GHEP TBG

Bing 3.6. Panh gia tinh an toan ciia cic phwong thic ciy ghép
TBG

Tac dung phu

Phuong . . Co Tin .

thee | Thoidiém | Bén £ Phat | thit & | Pau Pau | Budn
‘ A Sot X nhip X o
ghép chon ban phé tim dau lung noén
quan

Tiém Ngay sau 3.7% 7.4% 0% 0% 0% 3.7% | 14.8% 0%

trwe tiép | chin

vao thuong,

ving tén | ddng thoi

thwong, Véi can

va thigp cb

khoang dinh cot

nhén song

Tiém 30 ngay 0% 0% 0% 0% 0% 0% 7.4% 0%

Vao cot va 45

song ngay sau

thit miii tiém

lung L2 | thi nhit

Truyén 60 ngay 0% 0% 0% 0% 0% 0% 0% 0%

tinh sau tiém
mach miii 1

3.4. PANH GIA KET QUA.

3.4.1. Phuc hoi than kinh sau ghép

Bang 3.7. Phuyc hdi than kinh sau ghép 12 thang

Khi kham lai sau 12 thang
Tinhtrang TK Téng
A B C D E

'g'h'fnrg A | 25 \\ 27
WA




Nh(’)m
diéu tri

11

10

27

Téng

36

12

g

54

3.4.2. Panh gia két qua trén céng hwéng tir




Bang 3.8. So sanh két qua MRI & nhom

chirng va nhém diéu tri

sau ghép 6 thang
Nhom ) L (mm) R(mm) | MCC(%) | MSCC (%)
Nhémching | 5210+6.24 | 587+0.58 | 27.61+421 | 29.17+3.92
(n=10)
Nhém diéu | 36.07 +4.26 8.63 +0.48 13.16+173 | 11.14+171
tri (n=10)
b P=0.0442<0.05 | P=0.004<0.05 | P=0.0051<0.05 P:°'°°565<°-°

3.4.3 Panh gia két qua dua trén do chirc ning bang quang.

Bing 3.9. Két qué 6 con co bép khong tw chii ciia nhém diéu tri
va nhom chirng tai thoi diem 6 thang

Nhom n Trung binh + D} P
Iéch chuan
Nhom diéu tri 10 0.4 +0.221 P=0.0001
Nhém chirng 10 2.3+0.300 <0.05

Bang 3.10. Thim d0 chirc ning niéu dong hec trong 2 nhom

chirng va nhém didu tri

Nhom Pdetmax VH20max D
Nhom diéu tri | 61.7 £10.157 | 338.3 £58.643 | 17.81 +6.01
(n=10)
Nhém chieng | 69.7 £8.660 | 406.1 +£52.309 | 10.79 +1.89




(n=10)

P

>0.05

>0.05

>0.05

3.4.4. Panh gia két qua dya trén dién chin than kinh co.




Bing 3.11. Bing mo ta chi tiét két qua dién chuan than kinh co
trong 20 bénh nhan diéu tri

Sb
] ] Hiéu dién thé
bénh Song H Song F ty phat SEP
nhan
27 50% 71.4% 92.9% 50%

3.4.5. Ddnh gid két qua dwa trén thang diém chat lwong cét song,
thang diém lam sang

Bang 12° Panh gia chit lwong cudc sdng trén cac thang diém
SF36 cia nhom chieng va nhom can thiép tai thoi dieém 6 thang

sau diéu tri

Chi tiéu danh gia Nhém chirtng | Nhém diéu P
(X +SD) tri
(X + SD)

Hoat dong thé lyc 8.86+2.72 | 20.74+4.02 0.0183
Han ché do stc khoe thé lyc | 12.96 £3.62 | 31.48 +7.50 0.0323
Han ché do d& xuc dong 18.52 +6.50 | 58.02 +8.46 0.0005
Sinh lyc 39.63+3.22 | 54.25+3.16 0.0017
Stc khoe tinh than 44 +3.42 65.89 +3.91 0.0001
Hoat dong x4 hoi 13.43+4.87 | 36.11+3.55 0.000
Cam gidc dau 39.54+2.66 | 66.94 +4.95 0.000
Stc khoe chung 40.71+2.28 | 61.49+267 0.0001
Thay ddi strc khoe 27.85+4.80 | 48.15+6.18 0.0104

Bang 12b. Panh gia 1am sang trén cac thang diém Oswestry




Oswestry N | Truéc tiém |3 thang 6 thang 12 thang
Nhém can thiép |27 |78.52+7.16|72.30+7.82 |64.74+£7.51 |57.48 £7.53
Nhom chirng 27 |79.48+1.44/7519+1.62|69.52+1.6 |63.30+1.58
P 54 |>0.05 >0.05 <0.05 <0.05
Bang 12c. Panh gia ldm sang trén thang diém
Barthex ADL
Barthex N |Truwéc 3 thang 6 thang 12 thang
tiém
Nhém can thiép | 27 | 3.59+1.28 | 4.70+3.33 | 5.85+0.38 | 6.78 £0.41
Nhém chirng 27 |3.00+ 0.21| 3.93+0.31 | 456+0.34 | 5.76 +£0.29
P 54 >0.05 >0.05 <0.05 <0.05
Chuong 4
BAN LUAN

4.1. PAC PIEM LAM SANG VA HINH ANH CAN LAM SANG

4.1.1. Pic diém lam sang

Trong 27 bénh nhan chin thuong c6t sng nguc-thét lung liét
tay hoan toan c6 13 bénh nhan (48.1%) c6 cai thién chirc nang than
kinh theo thang diém AIS (A-B) va 2 bénh nhan (7.4%) ¢ cai thién
vé thang diém AIS tir (B — C) sau 6 thang, sau 1 nim ¢ 2 bénh nhan
(7.4%) bénh nhén co cai thién AIS (C-D). Trong khi d6 nhom ching
chi c6 2 (7.4%) c6 cai thién thang diém AIS (A-B) va theo ddi sau 1
nam thi khdng nghi nhan thém truong hop bénh nhan nao co thay doi
thang diém AIS (Bang 3.7). Két qua nay twong tu véi két qua cua cac
tac gia trén thé gioi nhu Park va cong su, Yoon va cong sy 2007. Tuy
nhién, danh gi4 theo thang diém AIS la theo 1am sang than kinh, do
do, két qua danh gia mirc do liét theo thang diém AIS khéng phan &nh




mirc d¢ thuong t6n giai phau bénh. Hon nita thang diém AIS c6 mirc
d6 pho rong nén viéc danh gia bénh nhan liét tiy hoan toan da lam
giam mirc do thuong ton thuc té trén ton thuong giai phau bénh.

4.1.2. Pic diém trén hinh anh X-quang va CT

Chup XQ quy udc gitp xac dinh dugc vi tri t6n thuong dét sbng.

Bang 3.2 cho thay rd vi tri ton thwong hay gap nhat 1a T12- L1 chiém
ty 16 53.7% diéu nay c6 thé ly giai dugc do ddc diém giai phau cua
T12va Ll ¢ ving ban 1& cot Song nguc thit lung, 13 noi chuyen huéng
cong cua cot sbéng va ciing 1a chd giap ranh gitra viing cot séng ¢b dinh
va cot séng di dong. Nghién ctru cua chung toi cé ty 1¢ tén thuong
viing ndy twong dong vai két qua cua tac gia Nguyén Van Thach
74,8%.

4.1.3. Pic diém trén hinh anh cong hwong tir

Trén hinh dnh MRI, ching toi do ludmg dwgc 4 chi s6 nhu
chiéu dai tay song bi ton thuong (L), do rong tiy song tai vi tri ton
thwrong (R), dd tén thwong dng song tdi da (MCC), d chén ép tuy
t6i da (MSCC). do lwong trén hinh anh MRI ciia bénh nhan chin
thwong cot song nguc that lung trong ci hai nhém truéc khi diéu
tri cho thiy chiéu dai tily song ton thwong kha dai (>60 mm), va do
rong tity song tir khoang 5 — 6 mm (Béng 3.8). Bén canh dé, két qua
s0 sanh L va R ciia 2 nhém chirng va nhdm can thiép cho thay cé sw
chénh léch nhé gitra mirc d9 va ton thwong ciia hai nhém. Tuy
nhién, sw khac biét ndy khong c6 y nghia (P>0.05). Diéu nay c6 thé
cho thiy nghién ciru d4 lwa chon hai nhém bénh nhan c6 su twong
dong nhét dinh vé mirc d9 chin thwong trudc khi diéu tri. Viée dwra
ra c&c so sanh véi nhém chirng twong dong da loai bé dwgre cac yéu
t6 nhiéu nhu: trinh d phiu thuit, phuc hdi ty nhién.

Tuy nhién, khi so sanh két qua MRI ciia 2 nhém chang va can thiép
tai cling thoi diém quan sat, 12 thang sau tiém MT1, két qua cho thay
chiéu dai tén thwong nhom can thi¢p (36.07 + 4.26) thdp hon nhiéu so
v6i nhom chang (52.10 + 6.24), chiéu rong tiy séng rong hon nhiéu ¢
nhom can thiép (8.63 + 0.48) so vi nhdm chung (5.87 + 0.58) (Bang



3.8). Thém vao d6, MCC, MSCC nhém can thiép ciing dong thoi thap
hon so véi nhom chirng, phi hop véi tuong quan thuan vei chiéu rong
ong sbéng. Su khéac biét cua cac bién twong ung & hai nhom c6 y nghia
thong ké. Bleu nay c6 thé khang dinh sy phuc hdi V& cau tric cot
sbng, tay Song lién quan dén yéu t6 TBG cay ghép. Boi da co su
turong ddng vé mirc d6 ton thuong va su tiép nhan cung ky thuat phau
thuat.

4.1.4. Pic diém chire ning bang quang

Yéu t6 co bop khdng tu chu lién quan dén than kinh bang
quang, sy mat kiém soat ndo bo trong co thit co vong. Cai thién sé
con co bop khong tu chi gitp kiém soat ri tiéu va tu chu tiéu tién.
Theo két qua trong Bang 3.9, sé con co bop khéng tu cha ciia nhém
diéu tri 1a 0.4 + 0.221 thap hon nhiéu so véi d6i ching 1a 2.3 + 0.300
tai thoi diém 6 thang va sy khac biét nay rat c6 y nghi thong ké
(P<0.01). Piéu ndy c6 thé khing dinh viéc cdy ghép MSC c6 thé cai
thi¢n chire nang bang quang nho vao phuc hdi tiy ton thuong tét hon
nhiéu so véi viéc phuc hdi ty nhién va phuc hoi chirc néng. Két qua
nay ciing twong tu nhu két qua nghién ctu cua 1 sb tac gia khéc.

Quan sat phan b bénh nhan theo mirc Pdetmax tai thoi diém
6 thang trong hai nhom diéu tri va dbi ching (Bang 3.10) cho thay,
ti 1& Pdetmax<40 ctia nhoém diéu tri > nhom chung va ti 1¢
Pdetmax>40 ciia nhom diéu tri<nhom chirng. Mic du, su khac biét
cua 2 nhém nay la khéng c6 y nghia, nhung van c6 thé khang dinh
hiéu qua cua phuong phap diéu tri. Tuy nhién, ti 1& Pdetmax<40 cua
ca 2 nhém chang va diéu tri déu thip hon nhiéu so véi ti 18
Pdetmax<40. Vi vay, can c6 ché d6 cham soc tot bang quang va thim
kham bang quang, tap phuc hoi chirc ning sau diéu tri dé tang ti 1
Pdetmax an toan cua ca 2 nhom.

Hai co ché huéng dén trong diéu tri réi loan chirc ning bang
quang than kinh sir dung TBG. Co ché thir nhét lién quan dén viéc
MSC di chuyén va biét hoa thanh co tron dé phuc héi bang quang bi
hu hong. Co ché thir hai lién quan dén su diéu khién co thét co vong
niéu dao boi vé ndo. CTCS 1am gian doan su dan truyén céc tin hiéu



than kinh diéu khién co that niéu dao. Viéc phuc héi tay sbng ton
thuong bai MSC gitp khoi phuc dap wng dan truyén tir vo ndo dén tay
séng dan dén viéc khoi phuc quan ly su co thit cua co vong bai vo
ndo. Hé thdng than kinh trung wong truéng thanh khong thé tao ra té
bao than kinh va céc té bao than kinh dém mai, phuc hoi chirc ning
bang quang, han ché ton thuong sau chan thuong tay séng. Tuy nhién,
c4c nghién ctiru gan day cho thay té bao tién than than kinh ciy thic
day phuc hdi cua chire ning bang quang thong qua tai sinh nhitng té
bao tai vi tri ton thuong [87],[88],[89].

4.1.5. Pic diém trén do dién chan than kinh co

Trong nghién cau nay, 4 trong tong s6 8 truong hop khao st c6 su hoi
phuc than kinh tay sng, voi dap ng dan truyén than kinh vo ndo dén
tay sdng dugc ghi nhan khi do ludng SSEP tai dién thé goi cam (P37)
& thoi diém 6 thang sau mili tiém 1. Hai truong hop nay van ghi nhan
duogc chi s6 SSEP trong khi khong thu dugc séng H (P9, P10) c6 thé
do 2 yéu té nhiéu: ky thuat do cua k§ thuat vién va bénh nhén teo co.
Viéc khao st hiéu dién thé ty phat ciing dugc tién hanh nhim loai bo
truong hop bénh nhan ton thuong than kinh ngoai bién vai két qua
92.9% bénh nhan theo di khdng ghi nhan higu dién thé tu phét (Bang
3.11).

4.2. PAC PIEM VA NHUNG PAC TINH TBG MO MO

Sau khi phén 1ap TBG trung moé thu nhan tr md mé do trong
dung dich SVF ngoai TBG trung md thu nhan tir mé m& con mot sé
loai té bao khac nhu té bao noi mé, té bao mau, té bao tién than noi
mé... nén mirc d6 biéu hién duong tinh & cac marker CD90,CD73,
CD105, CD166 cua té bao trung md & muc trung binh (45 — 52%).
Mic du CD 14 va CD45 la d6i ching 4m nhung ¢ mili tiém 1, t& bao
van biéu hién lan Iuot 13 9.9% va 3.52%. Cac mii tiém sau thdng qua
nudi ciy murc d6 duong tinh véi cac marker ddi chirmg duwong 1a rat
cao (84 — 99%). Péi vai dbi chirng am CD14 1 hoan toan 0%. Diéu
nay duoc giai thich mot cach chi tiét trong hai bao céo cia Varma va
cong su, 2007, Patrick va cs, 2012.



4.2.1. S6 lwgng, chét lugng, dic diém TBG md mé trén bénh nhan
CTCS nguec-that lwng liét tay hoan toan

4.2.2. Mbi twong quan giira két qua TBG véi két qua diéu tri

Két qua dém té bao trong dich ndo tay sau 15 ngay tiém cho
thiy c6 tir 100.000 — 1.000.000 té bao/ml con trong dich néo tay, loai
trir té bao lympho, vay TBG con di chuyén trong dich ndo tay xap xi
95.000 — 995.000 té bao/ml so vé6i lwong té bao tiém vao ban dau
chiém ti 18 3 — 27%. Piéu nay cho thiy MSC d di chuyén dén vi tri
tay sdng ton thuong theo dich néo tay. Két qua ndy ciing dugc ching
minh trong nghién ctru cua Satake va cs, 2004.

Theo ddi két qua diéu tri sau 6 thang ké tir miii tiém 1 va hoan
thanh 4 mai tiém, nhan thay c6 moi twong quan nghich gitra lugng te
bao cay ghép va mirc do chén ép tuy toi da.

4.3. BAN LUAN VE TiNH CAP THIET, KHA NANG UNG DUNG
GHEP TBG MO MG TU THAN VA TINH AN TOAN CUA PHUONG
THUC GHEP

Trong nghién ctu caa ching toi, 14.8% dau lung, 3.7% dau
dau, 3.7% bon chdn, 7.4% sét dugc ghi nhan trong thoi gian 6 tiéng
sau tiém tryc tiép té bao vao viing ton thuong (Bang 3.6). Khong ¢6
tac dung khdng mong mudn nghiém trong nhu co thit khi quan, budn
ndn, sbc, ting nhip tim duoc bao cdo. Két qua tuong tu Cung dugc tim
thy trong nhiéu béo co 1am sang khac trén thé gisi. Diéu nay c6 thé
khang dinh viéc cdy ghép TBG bang con dudng tiém tryc tiép kha an
toan [115],[116],[117].

Phuong phép tiém thit lung viing L2 dwoc bao céo 1a an toan
V6i viéc ghi nhan dugc két qua chi 7.4% dau lung, 0% cac tac dung
phu khac trong nghién ctu (Bang 3.6). Tinh kha thi va an toan cua
phuong phap tiém nay ciing duoc khang dinh vai nhiéu nghién ctu
lam sang va tién 1am sang trén thé gigi [118],[119],[120]. Mic du,
nghién ciru caa Johannes P.J.M de Munter (2009) vé tinh an toan khi
tiém TBG vao ving thit lung d4 bdo cao 11.9% dau dau [121]. Tuy



nhién, tac dung phu nay khong dwoc ghi nhan trong nghién ciru caa
chung toi

Ca hai cach tiép can TBG: truc tiép va gian tiép cho bénh
nhan SCI déu dugc ching minh 1a an toan va mang lai nhitng két qua
hoi phuc nhit dinh. Tuy nhién, hiéu qua téng thé cuaa viéc két hop hai
céch tiép can cho bénh nhan SCI trong nghién ctru nay thi chua thé
khang dinh mét cach chic chan.

KET LUAN

Qua nghién ciru 54 bénh nhan chan thuong cot sdng nguc-thit lung
liét tuy hoan toan, chia lam hai nhom theo ty 1¢ 1:1. Nhom 1 tién hanh
phau thuat ¢ dinh cot sbng gidi ép va ghép TBG ngu0n g6c md ma.
Nhém 2 chi duoc tién hanh phau thuat cd dinh cot SOng giai ép tai
bénh vién Viét dirc, chung t6i dua ra mot s diém két luan sau:

Vé dic diém 1am sang va chan doan hinh anh

Nguyén nhan chin thuong lao dong chu yéu la do tai nan lao
dong chiém 51,9% tap trung chu yéu & nong thén chiém
77.8%

e DO tudi trung binh 1a 34,17, thap nhat 18 tudi cao nhat 1a 60
tudi, 73.4% c6 do tudi tir (21 — 40).

e Chiéu dai va chiéu rong tén thuong trén MRI cua hai nhém
chirng va can thiép 1a twong ddng nhau.

e \Ving ton thwong T12-L1 chiém ti 1& cao nhit 53.7%, viing
T1-T4 chiém ti I& thap nhat 3.7%

e 100% bénh nhan ¢ réi loan chirc ning bang quang vai &p lec
bang quang téi da 1a trén 40cm H20 va sirc chira t6i da trén
300cm H20.

e Chat luong cudc sdng trude ghép l1a rat kém. Ty 1& mat chic
ning cot song & mirc do nhiéu (Owestry): 78.52 + 7.16. Ty I¢
mat chirc ning bang quang theo thang diém (Barthex): 3.59 +

1.28.
2. Panh gia két qua buée dau ing dung ghép TBG md mé tw
than.

e Két qua hoi phuc than kinh kham lai sau 6 thang & nhom diéu



tri ghép 1a 48.15% (13/27 trudng hop chuyén tir ASI_A sang
ASI B) va sau 9 thang sau ghép la 7.4% (2 truong hop)
chuyén tir ASI_B sang ASI_C), va 12 thang sau ghép 7.4% (2
truong hop) chuyén ASI_C sang ASI_D.

Trung binh thang diém van dong trude diéu tri (50 diém) hap
hon so véi 12 thang sau diéu tri (69.38 diém). Thang diém
cam gi4c sau va cam giac ndng ciing tang 1én nhiéu tai thoi
diém 12 thang sau diéu tri (87.69, 82.46 diém) so Véi trudc
diéu tri (70.62, 70.62 diém).

Chiéu dai ton thuong nhom can thiép (36.07 + 4.26) thap hon
nhiéu so vgi nhoém chirng (52.10 + 6.27). Chiéu rong dng séng
nhom can thiép (8.63 = 0.48) so vai nhom chang (5.87 +
0.58). MCC, MSCC nhém diéu tri ddng thoi thap hon so véi
nhom chung, phu hop véi tuong quan thudn voi chiéu rong
6ng séng co y nghla thong ké P<0,05.

C6 su cai thién vé chirc ning bang quang vé ca ba phuong
dién: Ap lyc bang quang téi da (Pdetmax), sic chira bang
quang t6i da (VH20 max) va do gidn no bang quang (D) gitta
nhom diéu tri v nhém ching, trong nhom diéu tri ghép c6 cai
thién theo thoi diém 3 thang, 6 thang.

4/8 (50%) c6 chi sé SSEP (+), 50% nghi nhan séng H va
71.4% nghi nhan dugc séng F.

Ty 1é dap tng dan truyén cia nhém can thiép ghép TBG cao
hon 50% so v&i nhdm ching.

C6 sy cai thién rd rét vé cac thang diém Oswestry, Barthex
thoi diém 3 thang, 6 thang, 12 thang c6 y nghia thong ké
P<0,05. bac biét, nhdm can thiép ghép TBG cd su khac biét
dang ké so v6i nhom chiing & tat ca 8 chi tiéu danh gia cua
chit luong cudc séng bao gom Hoat dong thé luc, han ché do
sac khoe thé lec, han ché do d& xuc dong, sinh luc, stc khoe
tinh than hoat dong xa hoi, cam giac dau, sic khoe chung,
thay ddi strc khoe.

Cac bién chirg do ghép khong dang ké, chi co 3.7% dau dau,
khéng ghi nhan bién chirng viém mang néo.
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BACKGROUND

Spinal cord injury(SCI) is the lesions of bone, ligaments, spinal
disc causing nerve damage temporarily or permanently.Complete SCI
is often occurredif lesions are on the conus medullaris. Therefore
patients completely lost movement and sensation below the cord
lesion, even perianal sensation. After spine is traumatic, discs and
ligamentscompress spinal cord, a series of pathophysiological
processes  follow.If there is not any intervention or
ineffectiveintervention,it leads to damage neuron, destroy axons,
degeneratemyelin so paralyzed movement and sensation.The degree of
paralysis after SCI depends on the level of spinal cord injury and the
regeneration of the axons.

Stem cells (SCs) are cells that have not yet differentiated and
specialized functions, with strong proliferative ability, multiple
potential to differentiatemany kinds of cell and capable of self-
renewal. Adult stem cells are not immune rejection when autologous
transplantation. The in vitro study showed that adipose derived stem
cells (ADSCs) can differentiate into nerve cells, which express their
potential in the treatment of neuropathy.

In complete SCI, with severe neurological damage, although
spine is fixed, removed compression, recovery rateis almost very
low. Thus, stem cell transplantation may be an integrate option which
help to increase paralysis movementrecovery, sensation, or fix a
portion of the cord injury sequelae such as circular muscle disorders,
pressure ulcersetc.Base onthe pathology and clinical trials as above, |
study the thesis: ""Study OfAutologous Adipose Derived Stem Cells
For Treatment Of Completely Thoracic & Lumbar Cord
Injury" with the following objectives:

1. Description of pre-clinical characteristics and clinical

symptoms in completely thoracic & lumbar cord injury
patients who is recruit for stem cell transplantation

2. Analysis of outcome of autologous adipose derived stem
cells for treatment of completely thoracic & lumbar cord
injury
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The necessity and safety of the thesis

Kirshblum et al studied 987 SCI patients at 16 centers
concludedthe natural recovery as follows: 94.4% ASI A no recovery,
only about 3.5% ASI A to ASI B and 1.05% ASIA A to ASI C or D.
In Vietnam,there are some recent clinical trial in stem cell therapy, but
in the trauma orthopedics in general as well as in SCI in particular is
very limited. Thus study of autologous adipose derived stem cells for
treatment of completely thoracic & lumbar cord injury is necessary.

The injection of autologous ADSCs into different positions

for completely thoracic & lumbar cord injurypatients is totally safe, no
severe undesirable side effects,while increasing movement recovery in
paralyzed, sensation, or fix a portion of cord injury sequelae such as
circular muscle disorders, pressure ulcersetc.

New contributions of the thesis

- It is the first study in Vietnam refers to the application of ADSC
for completeSCI. It is included using stem cell technology in isolation,
culture and identification ofmesenchymal stem cells in Vietnam.

- It is the first study combining different transplantation pathsinto
subjects to utilize the advantages of interventions.

The layout of the thesis

The thesis consistsof 119 pages, including sections:
introduction (3 pages), background (42 pages), materials and methods
(25 pages), results (23 pages), discussion (23 Pages ), conclusion (2
pages), and suggestion (1 page). It is included 39 tables, 20 images, 5
figures, 127 Vietnamese and English references.

Chapter 1

BACKGROUNDS

1.1. COMPLETELY SPINAL CORD INJURY

Evolution pathology after spinal cord injury can be classified
according to stage (acute - chronic) or the structural lesion (primary -
and secondary). This division is closely related. The primary or
secondary damages can be occurred in both acute and chronic
stage. Primary lesions due to injury forces acting on the spinal cord,
crushed nerve cells, broken blood vessels. In the acute phase (defined
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as 8 hours post injury), bleeding and necrosis occurs in the gray matter
of the cord, followed by swelling and bleeding in the white matter in
the next 8 hours. Later, inflammatory cells invade lesion area with the
increased production of glial cells. The formation of scar tissue and
cysts organizations occurs from week 1 - 4. The secondary lesions
caused by lack of blood perfusion by reducing the flow of circuit
system ininjured cord segments. The reduced blood perfusion can due
to spinal compression, bleeding, edema or hypotension. Usually, all
factors are involved marrow damage. In the acute phase, ischemia
triggers a series of biological reactions leading to cell membrane
rupture and cell death. Numerous responses have been studied and
proven as scientific theory for some medications. Later in the chronic
phase, the neurons can have regeneration by developing axons and
dendrites, but the process can be canceled or inhibited by some intra
orextrasignal [3],[4].[5]

When cord injury, depending on which the marrow segment is
damaged patients show vary clinical manifestations.
e Completespinalcord injury: complete loss of movement, sensation,

reflexes and vegetative nervous system disorders

e Incomplete spinalcord injury: represented by 4 syndrome:
anteriorcordSyndrome,  posteriorcord syndrome, central cord
syndrome, Brow - Sesquard syndrome [ 14 ].

1.2. HEALING PROCESS OF NERVE INJURY

Immediately after the injury spine, discs and ligaments
compress spinal cord that cause a series of processes to take
place. Firstly, the lack of blood perfusiondue to contusion and edema
led to neuronal damage, axonsdestroy, myelin degeneration finally
motor paralysis. Next is the process of molecules and cells with the
infiltration of inflammatory factors causing secondary damage reach
the center or the surrounding area. Later than the role of genetic
factors as "regenerative-asSClated genes: Rags", developing axons,
creating new blood vessels, infiltration of Schwann cells, arriving of
white blood cells to clean the died organization, regenerating myeline
[18].

Paralysis after injury depends on the level of spinal cord injury
and the regeneration of the axons. Often the broken upper of conus
medullaris causes large contusion of the spinal cord led to completely
paralyzed movement, and sensation.Motor and circular muscle
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disorders recovery opportunities are very low. The regeneration of
axons is affected by both the inflammation and nerve healing.

1.3. SYMPTOMS AND IMAGES DIAGNOSIS

1.3.1. Clinical symptoms [ 2 ]

Thoracic and lumbar cord injury should be analyzed to identify
completely or incompletelyparalyzed cord.

Completely spinal cord injury is the complete loss of motor
function and sensation below the injury site but still reflective
practice. If there is not reflection, it means patients in the spinal cord
shock stage. Thereforedoctors have to wait out this phase (when the
reflex acts back), to determine whether the medullary lesions on
clinical manifestations or not. Cord shock often lasts 24-48 hours and
the patient can reflected back. Usual clinical manifestations are
circular musculoskeletal manifestations, nutritional disorders, penile
erection. Doctors should check anus such as: skin, muscles tighten,
reflective practice. In case of loss of movement and sensory totally but
still the reflex sphincter, it is incompletely paralyzed. Based on the
examination body movement and Frankel scale of limb forces, doctors
detect vulnerability.

The ponytail syndrome is characterized by dysfunction of the
bladder and bowel disorders, perianal skin sensation disorders and
some changes in sensation and movement disorders in lower limbs
[21].

1.3.2. Pre-clinical [ 2]

Clinical examination should carefully before nominating preclinical
testing to help determine the exact location of spinal injuries.

» X-rays: X-ray imageshow the status of fractures, vertebral body
collapse, narrow slit joints, spondylolisthesis, spinal folded corner.
assessment of expansion of pedicle, expansion of joints and
misalignment barbed spines cliffs, narrow joints, assess the wide slot
accelerated and deformed joints party adapter hole.

» CT scan: Assessment of posterior damage after injury, broken bone
fragments inserted in the canal but difficult to assess anterior-
posteriordisplacement damage.

* MRI: Image show the lesions on bones, herniated disc, ligament
damage, bone marrow extracellular hematoma, spinal cord injuries as
consistent marrow, cord contusion or broken cord.
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» Bladder functionmeasurement: Probe urodynamic is the only
method to objectively describe functional/dysfunctional lower urinary
tract, which is a key method to describe the patient’s condition of
urinary tract disorders due to bladder dysfunction sphincter nerve
causes.

» Measurement of neuromuscular electrical diagnostic: evaluation
of system integrity and peripheral nervous and measuring
somatosensory evoked potential (SSEP)

1.4. METHODS OF SCI TREATMENT

1.4.1 General Principles

The general trend is surgery in lesions with spine
instability. Its advantages are early mobilization, reduce pain, and
facilitate care and early return to work, avoid late
complications. However, for some kind of stable compression
fractures, the study indicates that long-term results and the recovery of
marrow due to surgery or conservationwere not different
significantly. For these kind of shattered fractures always potential
risk of nerve damage, the surgery to decompression and spine
stablebrings better results. Therefore making the decision of
conservation or surgery based on several factors: coordination
vulnerability, level of neurological damage, and the tissue
vulnerability to give an indication for operation [28].

Decompression: the level of spinal cord injury related to
compression force and time. Many pre-clinical trial showed that if
decompression soon will increase the likelihood of recovering
marrow. But it is a study on animal models of trauma heterogeneous,
no randomized control group [29]. On the other hand, some studies
showed a recovery after late nerve decompression after SCI, so the
decompression time after injury is also a hot topic for debate. But the
majority of the authors have emphasized the role of nerve
decompression at the earliest after SCI to avoid secondary lesions
[30], [31] [32]. Surgical decompression is indicated when the broken
of vertebral body damage nerve, especially when there is a correlation
between clinical lesions and cord compression image on MRI and CT
scan. There are two methods for decompression:direct decompression
and indirect decompression.

- Indirect decompression: technique that uses correction of
bone fragments in the canal without interfering in that bone
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fragments. According to Edwards indirect decompression purposes:
[2]

+ Correction of anatomic axis

+ Stretch posterior brace rear longitudinal ligament strain to
push forward shattered bones.

+ Maximum bending the spine to strengthen bones push
forward.

* Advantages of indirect decompression:

+ No direct manipulation components canals (roots, spinal,
epidural).

+ Do not hurt the rear ligament complex should not lose
spinestable.

- Direct decompression: included in decompression of
anterior surgery and decompression of posterior surgery.

+ Direct decompression of posterior surgery: open posterior
collaboration, taking a part of vertebral body, and push forward
contused bone fragments.

+ Direct decompression of anterior surgery: there are some
authors suggest that taking contused bone fragments from the front is
a safe and more radical. With severe vertebral body broken
injuries,thespine fixation and posterior decompression without
rebuilding the central and anterioraxis would cause hunched spine [2].

Duration of the surgery: there are a lot of study about
appropriate surgery moment after SCI. But it is still a controversial
topic, some authors through clinical trials indicated that there was no
difference when decompression before 72 hours. Other authors
support the view ahead 12-hour decompression may be safer and
result higher marrow recovery. La Rosa (2004) and colleagues
conducted a pooled analysis in 1687 patients with early
decompression in 24 hours divided into two groups. Results of the
within-24-hour group showed higher neurological recovery rate than
pass-24-hour group [33].

1.4.2. Stem cell therapy in the treatment of SCI have paralyzed
cord

SC is a fundamental cell of every cell, tissue and organ in the
body. Basically, every cell in the human body is derived from
fertilized eggs (also called zygotes) - is a combination of sperm and
egg. This zygote is totipotent stem cellwhich is capable of
differentiate into different types of cells in the earliest stages of
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embryonic development. At this stage, as well as later stages of
development, all kinds of stem cells is specialized and then
differentiated to specific functions in the human body such as skin
cells, blood cells, muscle cells and nerve cells, ... Also in the stage of
embryonic development, germ cells (or sexual cells) are formed, exist
in the human body and create a life cycle.

SCsdo not (or not yet) specialize in living tissue, then they are
able to become specialized cells with specific function. In in vivo or in
vitrocondition, each stem cell can renew itself with new special
features. With strictest definition, a stem cell requires at least two
characteristics:

o Self-renewal: stem cells can conduct a large number of cell
division without differentiation.

e Unlimited potency: stem cells have the ability to differentiate into
any mature cell type. In fact, this feature is only true with the
totipotent or pluripotent stem cells, multipotent stem cells (or
progenitor cells) are not but theyare also called stem cells [ 34 ].

Besides, some scientists also added a feature of SCsis that SC is
unspecialized cells and immature in terms of shape, structure and
function [ 35 ].

Treatment of brain and spinal cord injury is a major challenge
for the medical industry. The current treatments do not bring more
effectively, partly because of limited exposure of the therapeutic
agents into the vulnerability of central nervous system. Use of stem
cells in the treatment of SCI lesion is a new treatment strategy,
promising potential (Figure 1.9). A series of trials using stem cells as
acell-replacement strategy for the treatment of the central nervous
system lesions in animal models have been carried out. Other
strategies areusing stem cells in a delivery mechanism for therapeutic
molecules. Table 1.3 summarizes the recent research and application
of stem cell therapy in SClall over the world.
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Chapter 2
PARTICIPANTS AND METHODS

2.1. PARTICIPANTS

Participants were both male and female. It is eligible if they were 18
to 60 years old, had a complete spinal cord injury (American Spinal
Injury Association Category A, ‘ASIA A’) between thoracic and
lumbar of traumatic etiology within 2 weeks. Selected participants
were expected 54 subjects. Exclusion criteria included: support
respiration by machine, melanoma within 5 years, infectious diseases
including HIV and Hepatitis B, C, body temperature higher 38°C or
acute disorder, anemia or thrombocytopenia, angina, myocardial
infarction, heart disease, embolic disease, chronic renal failure,
glomerular disease and chronic obstructive pulmonary disease,
congenital or acquired immunodeficiency disorder, muscular
dystrophy or muscle stiffness, non-conscious or voice disorders,
treatment with cytotoxic drugs (immunosuppressive drugs,
corticosteroids and cytotoxic drugs) during the clinical trials,
participating in another clinical trial within 3 months. Subjects with
major and current psychiatric illness, who had significant traumatic
brain injury associated with the spinal cord injury or who were
otherwise considered unable to provide fully informed consent were
also excluded. Selected participants were thoroughly informed of the
trial and its attendant risks and asked to sign an informed consent.

2.2. METHODS

2.2.1. Assessment
2.2.1.1. Pre-clinical

a.X - ray: Based on clinical examination (focal pain point
boundary and sensory disturbances) to locate the damaged area to
suggest location to take X-ray. X-ray is assessed in 2 postures:
posterior—anterior and lateral.

b. CT scan: It is the best assessment ofbone integrity, joint
displacement, and particularly prediction of neurological damage. CT
is also assessed in 2 postures: posterior—anterior and lateralto
determine the exact location of injury or loss of stably. Although,
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there are many different views on instabilityassessment, the authors
use the signs of instability according Daffner and colleagues.
c.MRI:

In recent years the development of nuclear magnetic resonance
assessment improved spinal function. MRI has become a useful means
to evaluate cord injury, marrow recovery and the degree of
improvement after treatment. Fehling and his colleagues launched two
indexes MCC (maximal compromise canal) and MSCC (maximal
spinal cord compression) to evaluate spinal injuries, cord compression
before and after treatment [ 80 ]. MCC and MSCC index is measured
according to the following formula:

Mce = [1 (Da +Db)/2

center of lesion location, Da: widthof spinal canal atabove canal lesion, Db: width of
spinal canal at belowcanal Iesion

MSCC = [1 (da +db)/2

thecenter oflesion location, da: widthof spinal cord atabove spinal lesion, db: widthof
spinal cord atbelow spinal lesion [ 80 ].

Measurement methods are described in the figure below:

]XlOO% With Di: width of spinal canal in the

]XlOO% With di: widthof spinal cord in

flaximum spinal canal compromise Maximum spinal cord compression

Figure 2.1. Measurmg Method on results MRI
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d.Assessmentof bladder function [22]

Sphincter dysfunction assessment based on urodynamic
exploration. Urodynamic results noted the change of four indicators:
number of involuntary contractions, the maximum bladder capacity
(Vmax), the broadening of bladder (D) and maximumbladder
pressure.

The process of urodynamic exploration was conducted at the
Center for Rehabilitation, Bach Mai Hospital.

e. Electromyography and somatosensory evoked potential (EMG
and SSEP)

EMG and SSEP are the measurement of the integrity of the peripheral
nerves and the spinal cord recovery based on response signals
obtained at excitation voltage.

2.2.1.2. Clinical

+ Body SignsAssessment: M, HA, body temperature

+ Rating of paralysis level onASIA scale before and after stem cell
transplantation at the time of 6 months, 12 months, 24 months.

+ Review the quality of life through the SF 36.

+ Rating bowel function through Bathrex scale.

+ Rating loss level of lumbar mobility through Oswestryscale

2.2.2. Description of study
2.2.2.1. Type of study
This is a clinical study with intervention and vertical follow-up.

2.2.2.2. Studx progress

From -14" dayto-3" day: Recruitment, enrollment and
assessmentwith inclusion and exclusion criteria, pre-clinical tests
(MRI, X-Ray, blood index, etc.).

-2" day : Patients completed the consent form to participate in
research.

Day 0 : Liposuction from 80-120cc fat tissue, then mesenchymal stem
cellsisolation.Fixation and decompression surgery and directinjection
in the lesion site with 1.5x10° - 4x10° ADSCs. The rest of approx.
4x10° ADSCs areexpanded and store in laboratory.

7" day: Physiotherapy practice in Bach Mai Hospital daily until
14"day.
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14™ day: The patient is discharged and still practice physical therapy
with specific schedules from doctors to the appointed time.

30" day: 2" injection with 20-30x10° ADSCs/8cc into the
subarachnoid space L2 region.

45™ day: 3" injection with 20-30x10° ADSCs/8cc into the
subarachnoid space L2 region.

52" day: 1% MRI examination.

60™ day: 4"intravenousinjection, the number 1x10° ADSC/ 100cc. 2"
MRI examination in 1% assessment.

90"day (3 months): Assessment of bladder function and
somatosensory evoked potential in 1 assessment.

120™ days (4 months): 3"MRI examination in 2™ assessment.
180™ days (6 months): 3" assessment.

365" days (12 months): 4™ assessment.

548" days (18 months): 5" assessment.

730" days (24 months): 6™ assessment.

2.2.2.3. Data analysis
The data will be entered into the computer in digitized medical
records and are analysis in biostatistics software Stata.10.
2.2.3. Stem cell transplantation indication
Autologous ADSCstransplantation for complete SCI with SCI
case totally has been diagnosed based on clinical and image according
to the selection criteria and exclusion as above.
Chapter 3
RESULTS
3.1. SYMPTOMS AND PRE-CLINICAL RADIOLOGY

3.1.1. Clinical signs
Table 3.1. Clinical signs

Clinical signs n Rate (%)
ASI_A 54 100
Sphincter reflectors lost 54 100
Positive Reflection Practice 54 100
Total 100




3.1.2. Radiology
3.1.2.1. X-ray and CT scan

Table 3.2. Patient classificationby injury site
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Lesion Positions n Rate (%) | Cumulative rate (%)
T1-T4 2 3.7% 3.7%
T5-T8 8 14.8% 18.5%
T9-T11 15 27.8% 46.3%
T12-L1 29 53.7% 100%
Total 54 100% 100%
3.1.2.2. Magnetic resonance images (MRI)
Table 3.3. Value of damage
Kind of Damage n Rate (%)
Herniated disc 10 18,5%
Epidural hematomas 7 12,96%
Spinal cord injury 54 100%
Tissue injury 54 100%

3.2. CHARACTERISTICS AND PROPERTIES OF ADSCs

3.2.1. Quantity, quality and characteristics of ADSCs in complete
thoracic and lumbar cord injury patients
Table 3.4. Quantity, quality and characteristics of SC

Iniection 1st injection 2nd injection 3rd injection 4th injection
| (n = 20) (n =20) (n = 20) (n = 20)
C‘(*'l'o(gf;j;ty 045+ 024 | 3.62+0.42 360+0.38 | 10.07+1365
(MQe:ﬁnng) Volume (ml) 8 8 8 10

C?)'('lto%t)a' 359+189 | 28.97+3.36 | 28.83+3.04 | 100.7+13.65

(Chﬁ‘gh‘é'ragg% 27127 27127 27127 27127

Quality Sterilization
(bacteria, 27127 27127 27127 27127
fungi,
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endotoxin,
mycoplasma)
%CD90 + 52.31+9.76 | 98.71+1556 | 99.00+0.20 98.98 +0.13
Surface % CD105+ | 46.07+9.19 86.60 + 5.45 86.52 + 4.79 87.15 + 3.65
Marker %CD73 + 45.41 + 7.49 94.71 +5.22 95.61 + 3.08 95.56 + 3.30
(Mean+SD) | o, CD166+ | 47.53+7.58 95.14 + 3.15 96.74 +2.70 95.43 + 3.56
% CD14- 9.99 + 5.27 0.00 +0.00 0.00 +0.00 0.00 +0.00

3.2.2 The correlation between the ADSCs results and therapy

results
3.2.2.1. Effection of 2 and 3 injections (injections into lumbar

puncture)

Table 3.11. Number of remained cellsafter injection in CSF in 15
days after 2"injection

p -
Cell Cell density Cell number % remained
. Cell after cells after 15
Sample Density after 15 days A
(10%/mi) (10%/mi) viability (%) lymphocytes days /
removal (10%ml) | transplantedcell
TPAO45 3.75 1.0 90 0.995 27%
TPAO49 3375 0.1 95 0.095 3%
TPAO50 3.75 0:22 90.9 0.215 6%
TPAO54 3.75 0.3 66.6 0.295 8%

3.2.2.2. The relationship between ADSCs results with maximum
spinal cord compression after 6 months.
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Figure 3.2. The relationship between ADSCs results with maximum
spinal cord compression after 6 months
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3.3. RESULTS OF SURGERY AND ADSCs TRANSPLANTATION

Table.3.6. Assessment of the safety of stem cell transplantation

Side effects
Transplantation Time i
P Troubled | Temperature | Rash Bronchio| Increased Headached Bapk Nausea
-spasm | heart rate pain
Injection Immediately 3.7% 7.4% 0% 0% 0% 3.7% 14.8% 0%
directly into after the
the damaged injury, spine
site, and fixed and
subarachnoid decompress
space intervention
Injectioninto |30 days and 0% 0% 0% 0% 0% 0% 7.4% 0%
the lumbar 45 days after
spine L2 the first
injection

Intravenous 60 days 0% 0% 0% 0% 0% 0% 0% 0%
injection after the

first

injection

3.4. EVALUATION OF RESULTS.
3.4.1. Neurological recovery after transplant

Table 3.7. Neural recovery of 12 month post-transplantation

ASIA Impairment Assessment after 1%
Scale (AIS) Grade transplantation 12 months | Total
A B C D E
Control A 25 2 0 0 0 27
Treatment A 11 10 4 2 0 27
Total 36 12 4 2 0 54

3.4.2. Assessment on MRIresults
Table 3.8. Comparison of MRI results in the control group and the
treatment group after 1%transplantation 6 months

Group L (mm) R (mm) MCC (%) MSCC (%)
Control 52.10+6.24 | 5.87 £0.58 27.61+4.21 29.17 +3.92
(n=10)

Treatment | 36.07 +4.26 | 8.63+0.48 13.16 +1.73 11.14+£1.71
(n=10)
p P=0.0442<0.05| P=0.004<0.05| P=0.0051<0.05 | P=0.0065<0.05
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3.4.3 Assessment on measurements of bladder function.
Table 3.9. The result of involuntary contractions of the treatment
group and the control group after 1*transplantation 6 months

Group n Mean = SD P
Treatment 10 0.4 + 0221 P <0.05
Control 10 2.3+£0.300
Table 3.10. Urodynamic function in control groups and treatment
groups
Group Pdetmax VH20max D
T{r‘fa_tTg)”t 61.7+10157 | 338.3+58643 | 17.81+6:01
(Cnoztig)' 69.7+8660 | 406.1+52.309 | 10.79+189
P > 0.05 > 0.05 > 0.05
3.4.4. AssessmentonEMG and SSEP results
Table 3.11. Results of Electromyography
. Spontaneous
Patients | WaveH | Wave F voltage SSEP
27 50% 71.4% 92.9% 50%

3.4.5. Assessment results based on the quality scale spine
Table 3.12a. Assessing the quality of life on the scale of SF36

Items Control Treatment P
(X +SD) (X +SD)

Physical functioning 8.86 £2.72 20.74 £ 4.02 0.0183
Role functioning/physical 1296 £3.62 | 31.48+7.50 0.0323
Role functioning/emotional 18.52 +6.50 | 58.02 + 8.46 0.0005
Energy/fatigue 39.63+3.22 | 54.25+3.16 0.0017
Emotional well-being 44 + 3.42 65.89 + 3.91 0.0001
Social functioning 13.43+4.87 | 36.11+3.55 0.000
Pain 39.54+266 | 66.94+495 0.000
General health 40.71+2.28 | 61.49 +2.67 0.0001
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Health change 27.85+4.80 48.15+£6.18 0.0104
Table 3.12b. Assessing Oswestry
Oswestry |N |Before after 1st | after 1st | after 1st
tranplantion | transplantation | transplantation | transplantation
3 months 6 months 12 months
Treatment|27|78.52 +7.16 |72.30 +7.82 64.74 +7.51 57.48 +7.53
Control 27(79.48 +1.44 |75.19+1.62 69.52 +1.6 63.30 + 1.58
P 54(>0.05 >0.05 <0.05 <0.05
Table 3.12c. Assessing Barthex ADL
Barthex |N |Before after 1st | after 1st | after 1st
tranplantion | transplantation | transplantation | transplantation
3 months 6 months 12 months
Treatment|27| 3.59 +1.28 4.70 £ 3.33 5.85+0.38 6.78 £0.41
Control 27| 3.00+ 0.21 3.93+0.31 4.56 +0.34 5.76 £ 0.29
p 54 >0.05 >0.05 <0.05 <0.05
Chapter 4
DISCUSSION

4.1. CLINICAL FEATURES AND RADIOLOGY

4.1.1. Clinical Features

In 27 patients with completely thoracic and lumbar cord injury,
there werel3 patients (48.1%) improved neurological function from
AIS_Ato ASI_B and 2 patients (7.4%) improved AIS_B to ASI_
Cafter 6 months;after 1 year with 2 patients (7.4%) improved AIS_C
to ASI_D. Meanwhile, the control group only 2 patient (7.4%)
improved scale AIS_A to ASI_B and 1-year follow-up, there was no
more improved cases AIS grade (Table 3.7). This result was similar to
the results of studies from Park et al, Yoon et al 2007. However, AIS
grade was measured on nerveclinical features, so the results of the
assessment did not reflect the lesion level in pathology. Moreover AIS
scale is broad spectrum level so when it was used
toevaluatecompletelySCI patients, it reduced actual level of injury in
pathological by accident.
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4.1.2. Features on X-ray and CTimages

Conventional X-ray scan helps us to determine the location of
vertebral lesions through Table 3.2 shows the position which is the
most common injury T12- L1 accounted for 53.7%. It can be
explained by the anatomical features of the T12 and L1 in the thoracic
spine hinge waist is where redirection of spinal curvature and also the
border between fixed spine and mobilized spine. Our injury rates were
consistent with the results of Nguyen VVan Thach 74.8% [ 2 ].
4.1.3. Features on magnetic resonance imaging

On MRI images, we measured four indicators such as length
of the injured spinal cord (L), the width of the injured spinal cord (R),
maximal compromise canal (MCC) and maximal spinal cord
compression (MSCC). MRI measurement of thoracic and lumbar cord
injury patients in both groups before treatment showed spinal cord
lesion length quite was long more than60 mm, and spinal cord lesion
widths was from 5-6 mm. Comparisons of L and R between control
group and treatment group before intervention showed little difference
between the ulnerability level of both groups, but this difference was
not significant (P> 0.05). This indicated that two groups in study with
a certain resemblance to the degree of injury before treatment. Making
comparisons with similar control group eliminated confounding
factors such as the level of surgeon, natural recovery rate.

When comparing the MRI results of treatment and control group
at 6 months after 1%injection, the results showed lesion length in
intervention group (36.07 = 4.26 mm) waslower than the control
group (52.10 = 6.24 mm), a width of the spinal cord was much
broader in the treatment group (8.63+0.48 mm) compared with
controls (5.87 £0.58 mm) (Table 3.8). In addition, MCC and MSCC
intreatment group were also lower than the control group, matching
correlation with spinal canal width. The differences were statistically
significant. This confirmed that the recovery of the structure of the
spine, spinal cord related stem cells transplantation because ofthe
similarity in the level of vulnerability and surgical techniques.

4.1.4. Features on bladder function
Bladder involuntary contractions related to the bladder nerves,
the brain control lostof sphincter contraction. Improving of
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involuntary  contractions control urine leakage and self
urination. According to Table 3.9, the involuntary contractions of 0.4
+ 0.221 in treatment group was much lower compared to controls was
2.3 £0.300 at 6 months and this difference was statistically significant
(P <0.01). This can confirmthat MSC transplantation may improve
bladder function due to cord injury recovery better than natural
recovery and rehabilitation. This result is similar to the results of other
authors.

Pdetmax at 6 months either treatment group and the control
(Figure 3.10) showed Pdetmax <40 of treatment group are greater than
control group, in contrast of Pdetmax> 40 of treatment group was less
than controlgroup. Although the differenceswere not significant, it can
confirm the effectiveness of therapy.However, the percentage
Pdetmax <40 of these groups were lower than the standard rate
Pdetmax <40 sopatients should be taken care bladder carefully,get
bladder examination regularly, training and rehabilitation after
treatment to increase the standard Pdetmax in both groups.

There were two mechanisms directed to the treatment of
bladder dysfunction using stem cells. The first mechanism involved
the MSC migrate and differentiate into smooth muscle to restore
damaged bladder. A second mechanism involved the control spasms
urethral sphincter by the cortex. SCI interrupt the transmission of
nerve signals to control urethral spasms. The recovery of injuredspinal
cord by MSC can restore response to transmission from the cerebral
cortex to the spinal cord led to the control of management of sphincter
spasm by the cortex. Mature central nervous system can not generate
new neurons and glial cells torehabilitatebladder function and limit
damage after spinal cord injury. However, recent studies showed that
transplanted neural progenitor cells promote restoration of bladder
function through cell regeneration at the site of injury [87], [88],
[89].

4.1.5. Features on Electromyography

In this study, 4 out of 8 cases recovered spinal nerve. the nerve
responsefrom cortex to the spinal cord was recognized when the
somatosensory evoked potential was measure at voltage P37 at 6
months after 1¥injection. Two cases are still recorded SSEP index
while not obtained wave H may be due to 2 confounding factors:
technician and muscle atrophy. The measurement of spontaneous
voltage was also conducted to eliminate cases of damaged peripheral
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nerve.92.9% of patients were not recorded spontaneous voltages
(Table 3.11).
4.2. CHARACTERISTICS AND PROPERTIES OF ADSCs

4.2.1. Quantity, quality and characteristics of ADSCs in complete
thoracic and lumbar cord injury patients

Adipose derived stem cell cultures contained predominantly
mesenchymal stem cells, identified by their immunostaining for
CD73, CD90, CD105, and CD166. The percentages of CD73, CD90,
CD105, and CD166-positive were ranged from 84 - 99%. None of the
cells was immuno-positive for CD14, a marker for Hematopoietic
Stem cells. For Fresh Stromal Vascular fraction solution after
isolation, the percentages of CD73, CD90, CD105, and CD166-
positive were ranged from 45 - 52% while the percentages of CD14-
positive cells were 9.9% because beside ADSCs, the other cell types
that may be present in SVF are endothelial cells, smooth muscle cells,
pericytes, fibroblasts, and circulating cell types such as leucocytes,
hematopoietic stem cells or endothelial progenitor cells. This
resultswere similar to2studies of Varma et al, 2007, Patrick et al,
2012.

4.2.2. The correlation between the ADSCs results and the therapy
results

After counting the number of cells in the cerebrospinal fluid
after 15 days from 2" injection into lumbar L2, it showed that
100.000 —1.000.000 cells/ml CSF. In CSF, exclude 5% lymphocytes,
the number of ADSCs remained cerebrospinal fluid was
approximately 95,000 - 995,000 cells/ml. It accounted for 3-27%
compared the initial number of cells transplanted. This showed that
MSC has moved out CSF to other places in body, it maybe come to
the spinal cord lesion. This result was also demonstrated in the study
by Satake et al, 2004.

Follow-uppatients 6  months  after  completing 4
transplantations,it showed a negative correlation between the total
amount of transplanted cells and maximal spinal cord compression.
This indicated that the contribution of ADSCs into the improvement
of patients in treatment group.

4.3. DISCUSSION ABOUT URGENCY, RELEVANCE AND
SAFETY OF AUTOLOGOUS ADSCs TRANSPLANTATION



54

In our study, 14.8% of backache, 3.7% ofheadache,3.7% of
restlessness, 7.4% offever were recorded within 6 hours after
cellinjection directly into the lesion in this study (Table 3.6). No
undesirable effects such as severe airway constriction, nausea, shock,
increased heart rate have been reported. Similar results were also
found in many other clinical reports in the world. This can be
confirmed that the transplantation of stem cells directly was
completely safe [115], [116], [117].

Injection into L2 lumbar region are also reported to be safe
method with the results recorded only 7.4% of backache, 0% other
adverse events in the study (Table 3.6). The feasibility and safety of
this intervention is confirmed with numer ofpreclinical and clinical
studies in the world [118], [119], [120]. Although the study of
Johannes PJM de Munter (2009) about safety ofstem cell injection
into the lumbar region reported 11.9% headache,side effect in our
study was not observed. [121]

Both stem cell approaches: directly and indirectly for SCI
patients have been proven to be safe and bring the results of certain
recovery. However, the overall effect of combining the two
approaches to SCI patients in this study, it can not be confirmed
clearly.
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CONCLUSION

The thesis: ""Study Of Autologous Adipose Derived Stem
Cells For Treatment Of Completely Thoracic & Lumbar Cord
Injury*'was investigated on 40 patients with completely thoracic &
lumbar cord injury divided into two groups according to the ratio of 1:
1. Treatment group was conducted spine decompression and fixation
through surgery and ADSCs transplantation. Control group was only
undergone spine decompression and fixation. The research was
operated in Vietnamese- German hospital. | indicated some
conclusions:

1. Symptoms and pre-clinical characteristics

e Labor injurywas the main cause with 51.9%. 77.8% patientscame
from rural area.

e Patients’ average age was 34.17.The youngest was 18 years old
and the oldest was 60 years old. 73.4% patients were 21-40 years old.
e 100% participants were SCI injured in ASI_A and muscle
disorders and positive reflextion practise.

e The length and width of lesions on MRI in control and treatment
group was similar.

e T12-L1 lesion accounted forthe highest proportion of 53.7%. T1-
T4 lesion was lowest proportion of 3.7%.

e 100% of patients with bladder dysfunction with the maximum
bladder pressure is over 40cm H20 and maximum capacity over
300cm H20.

o 92.9% of patients were recruited with the integrity of the peripheral
nerves.

e Patients’ quality of life before transplantation wasvery poor. The
rate of loss of spine function was 7852 =* 7.16(Owestry
scale). Percentage of bladder dysfunction was 359 =+
1,28(Barthexscale).
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2. Assessment of primary results of ADSCs transplantation.

e Results of nerve recovery after 6 months in treatment group was
48.15% (13/27) cases transferred from ASI_A to ASI_B and after 9
months was 7.4% (2 cases) from ASI_B ASI_C), and 12 months 7.4%
(2 cases) moved from ASI_C to ASI_D.

e Results measurement of sensation and movement under ASI
showed average motor scale before treatment (50 points), lower than
than 12 months after treatment (69.38 points). Deep sensory and
surface sensory has also increased much at 12 months after treatment
(87.69, 82.46 points) than before treatment (70.62, 70.62 points),
respectively.

e Length oflesion in treatment group (36.07 + 4.26mm) is lower than
the control group (52.10 = 6.27mm). Width of spinal canal in
treatment group (8.63 £ 0.48) compared with the control group (5.87 £
058).MCC, MSCC in treatment group were concurrentlylower than
control group, matching correlation with width of spinal canal in
statistically significant P <0.05.

e There was an improvement in bladder function on three aspects:
the maximum bladder pressure (Pdetmax), maximum bladder capacity
(VH20 max) and the expansion of the bladder (D) between the
treatment group and the control group.The treatment group had
improved aftertransplantation 3 months, 6 months.

e 4/8 (50%) with positive SSEP index.50% observed wave H, and
71.4% observed wave F.

e The conduction response rate of the treatment group was 50%
higher than the control group.

e There was a significant improvement on quality of life through
SF36 scale, Oswestry scale, Barthex scalein 6 months, 12 months
(P<0.05).all of items in SF36 included, Physical functioning, Role
functioning/physical, Role functioning/emotional, Energy/fatigue,
Emotional well-being, Social functioning, Pain, General health change
significantly when comparing the control group.

e Transplant complications was observed 3.7% headached, do not
recognizedany complications of meningitis.



