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PAT VAN PE

1. Tinh cép thiét cia dé tai

Thoai hda khép gbi 1a bénh 1y ton thuong cua toan bo céc thanh
phan ciia mot khép nhu sun, xuwong dudi sun, day ching, mang hoat dich,
co canh khép, trong d6 ton thuong sun 1a chi yéu. T chuc y té thé gisi
wdc tinh khoang 25% ngudi gia trén 65 tudi bi dau khép va tan phé do
mac bénh thoai hda khop gbi. Vai tudi tho trung binh ngay cang cao va
su gia tang béo phi trong dan sé ndi chung, ty 1¢ méic thoéi héa khép goi
ngdy cang ting anh hudng dang ké dén chat luong sdng va nén kinh té xa
hoi. Cho dén nay, viéc diéu tri bénh rat ton kém cho c4 nhan ngudi bénh
va ca xa hoi trong khi hiéu qua diéu tri nhiéu khi chua dat dwgc mong
mudn. Cac bién phap noi khoa va ngoai khoa diéu tri thoéi héa khop gbi
cha yéu nham diéu trj triéu ching bénh va chwa dat duoc toi dich cai
thién duoc chat luong sun khép, tham chi chua thé 1am ngung qué trinh
thoai hoa. Mot s6 cac bién phap méi trong diéu tri thodi hoa khép da ra
doi trong d6 liéu phap té bao gbc tu than tiém noi khép da mo ra mot
huéng di méi: didu tri nhim dich, nhim dem lai hiéu qua ti wu trong
diéu trj thoai hoa khap gbi. Két qua cua mot s nghién ciru tién 1am sang
va lam sang trén thé gigi cho thay liéu phap té bao géc md md tu than
tiém noi khép trong didu tri thodi héa khép gdi cai thién dang ké thang
diém dau (VAS), bién do van dong va ton thuong sun khap gdi. O Viét
Nam, cho dén nay chua c6 nghién ciru nao danh gia mot cach hé thong
hiéu qua diéu tri thoai hda khop géi nguyén phat giai doan 11 - 111 bang
liéu phép té bao gbc md md ty than tiém noi khép duoc cong bd. Chinh
vi vay, nghién ctru da duoc tién hanh va danh gia 1a phuong phap c6 hiéu
qua kha quan do tac dong dén bao ton sun khop mot cach tu nhién va
sinh ly, ¢ mang lai hy vong méi trong viéc diéu tri bénh thoai héa khop
khép goi nguyén phét.
2. Nhirng déng gop mai caa luan an

Luan 4n di mo ta chi tiét dac diém 1am sang, can lam sang cua
thoai hoa khop gbi nguyén phat giai doan Il-111. Két qua nghién ctru cho
thay liéu phap té bao gbc md mé ty than cai thién cac triéu ching dau va
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han ché van dong khop gdi thoai héa giai doan 11-111 trén 1am sang & ca 2
thoi diém sau 6 va 12 thang diéu tri. Ngoai ra, con c6 su cai thién mot
phan bé day sun khép trén siéu am va cong huong tir. Qua khao sat tinh
an toan budc dau cua liéu phap diéu tri, nghién ciu khdng nhan thiy c6
bat ky tac dung khéng mong muén tai chd ciing nhu toan than nghiém
trong.
3. Muc tiéu nghién ciu
- M0 ta ddc diém 1am sang, can 1am sang cua bénh thoai héa khép goi
nguyén phat giai doan 11-111
- Panh gia két qua va tinh an toan budc dau cua lieu phéap té bao gdoc
mo6 md ty than trong diéu tri bénh thoai hoa khap gbi nguyén phét giai
doan 1l-111 sau 12 thang theo doi.
4. CAu truc luan an
Luan an c6 134 trang, voi 4 chuong chinh: Dat van d& (2 trang),
chuong 1: Tong quan (36 trang), chuong 2: Déi twong va phuong phap
nghién ctu (22 trang), chuong 3: Két qua nghién ctu (34 trang), chuong
4: Ban luan (37 trang), Két luan (2 trang), Kién nghi (1 trang). Trong
luan &n c6 35 bang, 10 biéu do, 1 so dd, 23 hinh. Luan &n c6 183 tai liéu
tham khao, trong d6 c6 21 tai liéu tiéng Viét, 162 tiéng Anh.

CHUONG 1
TONG QUAN TAI LIEU

1.1. Chan don thoai héa khép gbi

Thoéi hoa khop gbi la bénh tién trién cham, triéu chimg 1am sang
khong dic hiéu. Do d6, dé chan doan xac dinh thoai héa khop gbi phai
két hop cac yéu té nguy co, triéu ching 1am sang, can 1am sang va cac
phuong phap chan doan hinh anh. Tuy nhién, chan doan thoai hoa khop
1a chin doan loai trir vi hinh anh X quang thoai hoa khép luén ton tai &
ngudi 16n tudi song tridu chimg dau lai c6 thé do nguyén nhan khac. Hoi
thap khép hoc My (ACR) 1991 da dé ra tiéu chuan chan doan thoéi hoa
khop gbi véi do nhay 94%, d6 dac hiéu 88%.
1.2. Piéu tri thoai héa khép gbi
1.2.1. Piéu tri ni khoa va ngoai khoa
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Diéu tri thodi hda khap gdi bao gom: diéu tri khdng ding thude,
diéu tri noi khoa va diéu tri ngoai khoa. Cac phuong phap diéu tri hién tai
chua giai quyét duoc tan gdc, ban chat cua bénh 1a tén thwong mét sun
khép. Hon nita, thoéi hda khép gbi hay gap & ngudi cao tudi nén thuong
c6 nhiéu bénh kém theo dan dén viéc chi dinh thude diéu tri gap nhiéu kho
khan va nhiéu céc tac dung khdng mong mudn cé thé xay ra.

1.2.2. Liéu phap té bao gbc mé mé trong diéu tri thoai héa khép goi

Té bao gbc m6 m& co hiéu qua trong sira chita ton thuong sun
khép do c6 kha nang biét hoa thanh té bao sun va giai phong cac yéu té
hoat hoa tao sun mot cach sinh hoc nhu yéu t6 tang truong chuyén dang
(TGF- B), protein tao xwong (BMPs), yéu t tiang truong khang lai tinh
trang chét theo chuong trinh va tao xo. Ngoai ra, nhidu nghién ciru da
dua ra bang chung cho thiy vai tro cua té bao gbc md mé& trong viéc tc
ché phan tng mién dich biéu hién bang giam phan @ng viém tai chd.

O mot sé nuée trén thé giéi nhu Uc, Canada, Han Qudc déu cho
phép tién hanh ciy ghép té bao (hoic md) tu than (trén cing mot bénh
nhan) trong cting mot thi, dam bao yéu t v trung. Véi viéc tng dung té
bao géc md md trong diéu tri thoai hoa khép, di co nhiéu cong trinh
danh gia tinh an toan va hiéu qua ciia phuong phap diéu tri nay. Céc két
qua nghién ciru di khing dinh kha niang biét hoa thanh sun cua té bao goc
mO m& ca trong mdi trudng NUdi iy ngoai co thé ciing nhu trong co thé.

' CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pdi twong nghién ciru
2.1.1. Tiéu chudn chon bénh nhén nghién ciru:

Pugc chan doan thodi héa khép gbi theo ACR 1991 giai doan Il -
Il theo phéan loai cua Kellgren va Lawrence; Pap ung kém vai cac
phuong phéap diéu tri thoai hda khép theo quy trinh théng thuong; Diém
dau VAS > 5/10.
2.1.2. Tiéu chudn logi triv

Thoéi héa khop gdi nhe (giai doan 1) va nang (giai doan IV); Thodi
hoa khép goi thir phét; C6 chdng chi dinh véi cac quy trinh diéu tri (hat
m& bung, tiém noi khop); ba dugc tiém acid hyaluronic (Hyalgan, Go-
on,...) hoic ndi soi khép gbi ton thuong trong vong 6 thang trude do.
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2.2. Pia diém va thoi gian nghién ciru
Dia diém nghién ctu: Khoa Co xwong khop va Pon vi gen tri ligu —

Trung tdm y hoc hat nhén va u buéu, bénh vién Bach Mai, tir thang 4/2012
dén thang 8/2016
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru: Can thiép theo ddi doc
2.3.2. C& méu: Mau thuan tién n= 36 BN véi tong s6 khop gbi nghién
ctru: 72 khop.
2.3.3. Ngi dung nghién cuu
2.3.3.1. Khai thac cac triéu chirng 1am sang:
- Pic diém chung: tén, tudi, giéi, nghé nghiép
- Khai thac cac triéu ching co niang va thuc thé: Pau khép gbi; dau hicu
"pha ri khop"; tiéng dong bét thuong tai khdp; han ché van dong khép;
bién dang; tran dich khép; dau hiéu bao gd; teo co tiry hanh.

+ Xac dinh mirc d6 dau theo VAS: 3 mirc do: tir 1 dén 3: dau nhe, tir
4 dén 6: dau vira, tir 7 dén 10: dau nang

+ Panh gia mac d6 han ché van dong khép gdi theo cac thang
diém WOMAC LEQUESNE.
- Tién sir: Cac bénh noi khoa, chan thuong, diéu tri thoai hoa khap goi
2.3.3.2. Can lam sang
a) Xét nghiém

Céc xét nghiém dé chan doan va danh gia cac rdi loan kém theo
duogc thuc hién tai cac khoa chuyén trach tai Bénh vién Bach Mai voi cac
thong sb tham chiéu
- Xét nghiém danh gia tinh trang viém: bach cau, tdc d6 méau ling, CRP
- Cac xét nghiém sinh hoa khac: Uré, Creatinin; GOT, GPT; Glucose
mau; Lipid mau; RF.
b) Chin doén hinh dnh
- Chup X quang khép gbi 2 bén: nham chan doan xac dinh va giai
doan bénh

Tat ca cic bénh nhan nghién ctru déu duge chup X quang khop gbi
2 bén thang va nghiéng, tu thé ding

+ Thuc hién tai khoa Chan doan hinh anh bénh vién Bach Mai.

+ Két qua do bac si khoa Chan doan hinh anh bénh vién Bach Mai doc.

+ Tét ca cac phim X quang déu dugc doc theo mot qui trinh thong
nhét: truc khép, khe khop hep, gai xwong, dic xwong dudi sun, khuyét
xuong, u xuong sun mang hoat dich, giai doan theo Kellgren va Lawrence.
- Siéu 4m khép gbi 2 bén: dé danh gia trude diéu tri va theo ddi két
qua diéu tri
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+ Dung cu: May siéu am Medison Accuvix 10.0 cua My, dau do
Linear tin s cao 5-13 MHz

+ Thuyc hién tai phong Si€u am cta khoa Khdp bénh vién Bach Mai,
do 2 bac sy chuyén khoa Co xwong khép tién hanh. Bac sy siéu am khong
biét vé tinh trang 14m sang ciing nhu thoi diém dén kham cta bénh nhan.

+ Céc thong s6 danh gia: Dich khop gbi, mang hoat dich, kén
khoeo, gai xwong, cau tr(ic &m cua sun, bé mit sun khop,bé day sun.

- Chup cong huwéng tir khép gbi: dé danh gia trude diéu tri va theo ddi
két qua diéu tri

+ Thuc hién tai khoa Chéan doan hinh anh bénh vién Bach Mai.

+ St dung may Cong huong tr 1.5 Tesla cua hdng Siemens,
CHLB Duc, do hai bac sy chuyén khoa Chan doan hinh anh bénh vién
Bach Mai thyc hién va doc. Bac sy chan doan hinh anh khéng biét vé
tinh trang 14m sang ciing nhu 1an tai khdam cua bénh nhan.

+ Tht ca cac phim MRI déu duoc doc theo mot qui trinh théng nhét
gdm cac thong sb sau: tén thuong xuong (d6 sau, do rong), gai xuong, phi
tuy xuong, ton thuong sun (d9 sau, do rong), kén dudi sun, do bé day sun
khép, sun chém, dich khdp, mang hoat dich, day ching chéo, di vét, kén
Baker,... Cac mirc d9 ton thuong dugc danh gia theo thang diém KOSS
(Knee Osteoarthritis Scoring System). Po bé day sun khép tai 7 vi tri.

c) Cac tham do khac:
- Xét nghiém sing loc ung thw trudc diéu tri:

+ Céc chat chi diém khéi u: CEA, CA19-9, CA72-4, CA125, alpha FP,
NSE, PSA toan phan, tir do (d6i v&i bénh nhan nam giéi), ALP; FT4, TSH.

+ Chup X quang tim phéi, chup Mammography va siéu 4m tuyén via 2
bén, siéu Am tuyén giap, siéu 4m 6 bung. Soi da day, soi dai trang (néu can)

- Xét nghi¢m trwde phlu thudat : Pong mau co ban; dinh nhém maéu;
HIV, HBsAg; tong phan tich nudc tiéu; dién tam do, siéu am tim

- Po mit d¢ xuong toan than

2.3.4. Quy trinh diéu tri thodi héa khép goi bing liéu phdp té bio goc mé
mo tw thin

Quy trinh phan tach té bao gbc mé md va quy trinh k¥ thuat didu
trj thoai hoa khop gbi bang té bao gbc mdé md tu than di dugc Bo y té va
Hoi dong khoa hoc ciia Bénh vién Bach Mai thong qua ngay 11/01/2012.



2.3.4.1. Phdn ldp té vao gbc mé mo

Cac miu md m& bung duoc lay bang phuong phap choc hut ap luc
am qua kim dau ti c6 16 chuyén dung. Ngay sau khi thu nhan miu mé m&
ctia bénh nhan thoai hoa khép gbi tai phong md, cac miu md md duge xur
Iy 1am sach bang nuéc mudi sinh Iy (NaCl 0,9%). Phan doan té bao nén
mach mau mé md duogc phan 1ap bang b kit tach chiét té bao ciia Adistem
(Uc). Quy trinh dugc thyuc hién theo hudéng dan ciia nha san xuat dé phan
1ap phan doan té bao nén mach mau. Té bao sau khi phan 1ap duoc kiém
tra sO luong va tron voi huyét trong giau tiéu cu va kich hoat bang anh
sang don sic bang may AdiLight trudc khi str dung cho diéu tri.
2.3.4.2. Kiém tra chdt heong té bao sau khi phdn lgp

Toan bd cac nghién ctru vé nudi cay, bao quan va danh gia té bao
duoc thuc hién tai Phong thi nghiém Té bao gdc, Trung tam Nghién ctu
Y Dugc hoc Quéan su, Hoc vién Quan y.

- Xac dinh mat do va ty Ié song té bao

- Nubi ciy tang sinh té bao: danh gia hinh thai té bao, kha ning
bam dinh va ting sinh cta té bao

- X4c dinh cac diu 4n cua té bao bang ky thuat flowcytometry

- Xac dinh d6 vo khuan
2.3.4.3. Ghép té bao goc vao khép goi

- Vi tri tiém: 1,5 cm duédi ngoai xuong banh ché

- Tiém khop gbi:

+ Tiém 2ml Hyalgan (c6 hoat chit 12 Sodium hyaluronate trong
luong phan tir thap 500-730 kDalton, ham luong 20mg/2ml cua héng
Fidia, Y) vao khép gbi véi muyc dich lam gia da.

+ Tiém 3ml dung dich chira huyét twong giau tiéu cau va phan
doan té bao nén mach méu da dugc kich hoat cho khop gbi ton thuong
2.3.5. Theo déi, dinh gid két qua diéu tri va tinh an toan théng qua cdc
chi sé lam sang, hinh anh:

Tt ca bénh nhan déu dugc danh gia cac thong sé 1am sang tai cac thoi
diém sau: TO (Trudc tiém TBG); T1 (1 tuan sau tiém TBG); T4 (1 thang
sau tiém TBG); T13 (3 thang sau tiém TBG); T26 (6 thdng sau tiém
TBG) ; T52 (1 nam sau tiém TBG).

_ Ddnh gid sw thay dbi cic thong s6 lim sang tai cdc thoi diém tir
T0 dén T52 , o
- Tinh trang dau khép, han ché van dong khdp goi, dau hiéu pha ri khdp
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- Mtc d6 dau theo thang diém VAS, cai thién 30% diém VAS, 50%
diém WOMAC dau theo nhom tudi, chi s khéi co thé va giai doan XQ.

- Mitc d6 dau, cting khép, han ché van dong khép gdi theo thang
diém LEQUESNE, WOMALC.

Ddnh gid sw thay déi cdc thong sé can lam sang tai cdc thoi diém

- TO, T26, T52: Siéu 4m danh gia dich, cau tric &m cua sun, bé day
sun khép dau dudi xwong dui; MRI do d6 day sun khop tai 7 vi tri.

Ddnh gid tic dung khong mong muén ciia ligu phdp

- Céc tac dung khdng mong mudn cua liéu phap duoc ghi nhan va
xu tri tai bién (néu xay ra) tai cac thoi diém TO dén T52 va & bat ky thoi
diém nao trong khoang 52 tuan theo doi.

- Khao sét su xuét hién khdi u & vi tri ghép té bao gbc sau 12 thang
theo doi.
2.4. Xir Iy s6 liéu: Phan mém SPSS 16.0.

CHUONG 3: KET QUA NGHIEN CUU

3.1. Triéu chirng IAm sang, cin lAm sang va dic diém phan doan té
bao nén mach mau thu dwoc
3.1.1. Tri¢u chirng lim sang
3.1.1.1. Triéu ching co nang
Bdng 3.4. Trigu ching co nang (n=72 khop)

DPic diem n Ty 1€%
Pau kiéu co hoc 64 88,9
Pau kiéu viém 8 11,1
DPau khi ngu )
Khong phdi thirc gidc 58 80,5
Thuec giac vi dau 14 19,5
Pau khi diing 18u trén 30 phat 60 83,3
Pau khi di bd
Khong dau 0 0,0
Dau khi di mét doan (100m) 48 66,7
Dau ngay khi di 24 33,3
Dau khi di cau thang 72 100,0
Lén cau thang 72 100,0
Xuong cau thang 65 90,3
Pha gi khop:
Khong 10 13,9
Duwoi 15 phut 38 52,8
15 - 30 phat 24 33,3
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Nhan xét: Da sé khép gbi dau kiéu co hoc (chiém 88 9%). Ty 1€
bénh nhan phai thuc gidc khi ngu vi dau 1a 7/36 bénh nhan (Chlem 19,4%).
100% khép gdi déu c6 biéu hién dau khi di bo va khi leo cau thang. Dau
hiéu phé gi khép gap ¢ 86,1% khap goi.
3.1.1.2. Triéu chieng thyc thé

Bdng 3.6. Triéu chieng thuc thé tai khép goi (n=72 khgp)

Pic diém n Ty 18 %
Lao xao xuong khi kham 67 93,1
Dau hiéu bao gb 57 79,2
Tang nhiét d6 tai khép (Nong) 4 5,6
Dau hiéu bap bénh xwong banh ché 16 22,2
Kén Baker (Kén khoeo) 5 6,9%
Bién do gép khép gbi (X + SD) 101,39° + 11,42 (90° - 130°)

Nhan xét: Ty 18 khop goi kham thay cé dau hiéu bao gb 1a 79,2%
trong khi dau hiéu lao xao xwong 1a 93,1%. Ty I& tran dich phét hién
dugc trén 1am sang la 22,2%.

3.1.2. Triéu chikng cdn lim sang
3.1.2.1. Pdc diém X quang khép goi
Bdng 3.7. Péc diém XQ khdp géi (n=72 khép)

Pic diém XQ | Vitri n %
Binh thuong 18 50,0

Truc chi Veo ngoai 2 5,6
Veo trong 16 44.4
Chung 62 86,1
, bui- Chay trong 59 81,9
Hep khe khép = Chay ngoai 37 51,4
bui- Ché 55 76,3
Chung 64 88,9
Gai xuong bui- Chay trong 63 87,5
bui- Chay ngoai 52 72,2
bui- Che 59 81,9
Giai doan theo Giai doan 2 11 15,3
Kellgren Lawrene | Giai doan 3 61 84,7

Ghi cha: 1 khép c6 thé cé nhiéu ton thiong
Nhan xét: Bién dang truc chi chiém 50% trong d6 phan 16n 1a léch
truc chi veo trong (chiém 44,4%). Ty 1& hep khe khop va gai xwong trén
XQ 1a 86,1% va 88,9% trong d6 hay gap tén thuong & khe dui chay
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trong. Da s6 khop gbi thodi hda ¢ giai doan 3 theo Kellgrene va
Lawrence (chiem 84,7%). )
3.1.2.2. Bdc diém siéu am khop goi

Bing 3.8. Pdc diém siéu am khép goi (n=72 khép)

Pic diém ton thwong trén siéu Am n Ty 1%
Khoéng co6 dich 31 43,0
it 30 41,7
Dich khép Trung binh 11 15,3
Nhicu 0 0,0
Day mang hoat dich 2 2,8
Kén khoeo 17 23,6
N6t Canxi hoa mang hoat dich 5 6,9
Chung 66 91,7
Gai xuong Khe dui chay trong 65 90,3
Khe dui chay ngoai 62 86,1

Nhan xét: Ty ¢ tran dich khép gbi trén siéu am 1a 57%, trong do6
phan Ion 1a tran dich khép mie d6 it (41,7%). Ty 1é gai xwong trén siéu
am 1a 91,7%. Ty Ié gai xwong ¢ Vi tri khe dui chay trong 1a 90,3% cao
hon so va&i ¢ vi tri khe dui chay ngoai (86,1%)
3.1.2.3. Bdc diém ton thwong trén MRI

Ty 18 %
120
100 100 100
100
80 65.3
60 54.1
40 23.6
20 11.1 l
2.8
o [ z
Tén Gai Pha tdy Nang Trandich Day Kén Tén
thwong xuong xwong xuong khop mang Baker thuwong
sun dudi hoat dich sun

sun chém
Biéu d 3.2: Pic diém ton thwong trén MRI (n=72 khép)
Nhan xét: 100% khép gbi c6 tén thuong ca 3 thanh phan trong 6
khop: sun khop, gai xwong va tran dich khap. Ty 1€ phu tuy xwong, nang
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xuong, kén Baker 1an luot 12 54,1%; 11,1% va 23,6%. C6 65,3% trudng hop
¢6 t6n thuong sun chém.
Bdng 3.11. Pic diém vi tri va mikc d¢ tén thwong bé réng sun khop
trén MRI (n=72 khdp)

Tén th b Mirc @6
rﬁ"%‘sﬁl"f(‘ﬁés Pg 0 Py 1 D 2 Pg 3
: : n % n % n % n %
Mao banh che 46 | 639| 16 | 222| 10 | 139| O 0,0
Mat trong banhche | 52 | 72,2| 10 | 139 | 7 9,7 3 4,2
Mat ngoai banhché | 43 | 59,7 | 7 9,7 8 |11,1| 14 | 194
Mat trongrongroc | 44 | 61,1| 2 2,8 7 97| 19 | 264
Mat ngoai rongroc | 59 | 81,9| 4 5,6 5 6,9 4 5,6
Loi cau trong 39 | 542| 2 28 | 12 | 16,7| 19 | 26,4
Loi cau ngoai 61 | 84,7| 4 5,6 6 8,3 1 1,4
Mam chay trong 43 | 59,7 5 6,9 9 |125| 15 | 20,8
Mam chay ngoai 59 | 81,9| 3 4,2 8 | 11,1 2 2,8

Nhan xét: Ton thuong be rong sun khép nang nhat >10mm (do 3) hay
gap & vi tri mat trong rong roc, 16i cau trong xwong dui, mam chay trong va
mat ngoai banh cheé véi ty 18 1an luot 1a 26,4%; 26,4%, 20,8% va 19,4%.
3.1.3. Pdc diém phin doan té bio nén mach mdu (SVF) thu dwoc

Bdng 3.20. Pic diém phén doan té bao nén mach mau (SVF)
(n=36 mdu TB)

Di:lc diém X +SD
Thé tich khdi té bao c6 nhan thu dugc (ml) 5,24 + 1,43
S6 lwong té bao c6 nhan /ml (3,1£0,62) x 10°
Tdng té bao c6 nhan tiém 1 gbi (5,38 +0,13) x 10°
Ty 18 song (%) 96,91 + 1,19
Ty 18 cdy khuén 4m tinh 100,0%
Thé tich m& thu duoc (ml) 122,64 + 19,36

Nhan xét: Tong sb t& bao c6 nhan tiém mot khép gbi 1a (5,38 +
0,13) x 10° té bao. 100% céc trudng hop déu co ty 1é té bao song > 95%.
Khong c6 truong hop nao bi nhidém khuan.

Trong nghién ctru nay chung t6i da tién hanh nudi cay ngau nhién
3 miu té bao dé danh gia chét luong té bao. Té bao SVF phdi tron vai san
pham huyét twong giau tiéu cau kich hoat bang canxi clorua va 4nh sang don
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sac sau khi nudi cdy xut hién cac té bao bam dinh vao bé mit dia nudi cdy,
c6 dang hinh thoi gidng nguyén bao soi, dic trung ciia TBG trung mé. Véi 3
mau t& bao duoc nudi cdy, trong quan thé té bao SVF, ty Ié cac té bao
mang diu 4n CD90 cua té bao gdc trung md lan luot 1a 2,9%:; 2,7% va
3,7%. Sau khi nudi ciy ting sinh té bao dén thé h¢ thir 3, cac té bao duoc
tién hanh thu hoach va duoc phén tich cac dau 4n bé mat. Két qua duoc thé
hién & hinh 3.3.

v o 3 3 . m s
CD105-PE

CD80- FITC

v b T g
CD34- PE CDas-PE HLA DR-PE

Hinh 3.3: Keét qua biéu hién mot so dau an bé mdt cia TBG mé mo ¢ lan

cay chuyen thw 3 cua mot mau té bao

DAu 4n CD90 CD105 CD34 CD45 HLA DR

Ty 16

946+3,7 | 979+37 16+0,6 14+17 | 1,03+11
duong tinh

Nhan xét: Két qua trén cho thay cac miu té bao déu dwong tinh
v6i ddu an CD90 ( 94,6%), CD 105 ( 97,9%) va am tinh voi CD34
(1,6%), CD45 (1,4%) va HLA DR (1,03%).



12

3.2. Panh gia két qua diéu tri va tinh an toan cia liéu phap
3.2.1. Pdnh gid két qua diéu tri ciia ligu phdp
3.2.1.1. Pdnh gid két qua diéu tri trén lam sang

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

TV16%

Tuan
Biéu d6 3.4. Ty Ié thay d6i tri¢u chirng dau khi di b tai cAc thoi diém

Nhan xét: Truéc dieu tri, 100% bénh nhan ¢6 biéu hién dau khi di b,

trong d6 66,7% khdp goi dau khi di mét doan va 33,3% khép goi dau ngay

khi bat ddu di. Tir sau 6 thang diéu tri, khong co truong hop nao dau ngay

sau khi bat dau di. Ngoai ra, trude diéu tri 100% bénh nhan dau khi di cau

thang. Sau 6 thang diéu tri, ty 16 khop gdi dau khi di cau thang la 69,4%,
giam xuong con 48,6% sau 1 nam dieu tri.

8

7
+.6.75
6 \ T
@ s *22 T
E 4 R VP
® I Y -
&3 \ === \/AS Trung Binh
2 2,33
y 178
1
0
T0 T1 T4 T12 126 52
Tuan

Biéu dd 3.5. Panh gia két qua diéu tri qua thang diém VAS
Nhan xét: Biém dau VAS trung binh trudc diéu trj 12 6,75 + 0,78,
giam xuéng con 2,33 £+ 1,22 sau 6 thang diéu tri va sau 1 nam diéu tri 1a
1,78 + 1,32. Sy cai thién nay ¢ ¥ nghia thong ké vai p < 0,001.
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Ngoai ra, thoi gian pha ri khép giam tir 10,07+6,52 (phtt) trude
diéu tri xudng 0,22+0,95 (phiit) saul ndm diéu tri v6i p< 0,001. Bién do
van dong gip khép gbi tang tir 101,39°+11,42 1én 127,50°+4,36 sau 1
nam diéu tri c¢6 y nghia thong ké (p < 0,001).

60
50 I 51.58
g 40 38.42 38.56
g w—p=\/3N dONg
= 30 8
£ : =f=Chung
)
@ 20 s==Pau
NG khdp
10 |— T 30 9
518 =& 208
2.96 - :
2.32 168 246 4 2.49
0 D & 0 N
TO (1) T1(2) T4 (3) T12 (4) T26(5) T52(6) Tuan

Biéu dd 3.8. Panh gia két qua diéu tri qua thang diém WOMAC
Nhan xét: Diém WOMAC trung binh giam tir 51,58+7,40 trudc
diéu tri xuéng con 9,06+8,8 sau 1 nam diéu tri. Trong do, déu cb su
cai thién c6 ¥ nghia thong ké vé cac diém WOMAC dau, WOMAC
cung khop va WOMAC van dong voi p < 0,001.

25

20

[
w

Diém LEQUESNE

Diém LEQUESNE

H
o
[

—

TO(1) T1(2) T4(3) Ti2(4) T26(5) T52(6) Tuin

Biéu dd 3.9. Panh gia két qua diéu tri qua thang diém LEQUESNE
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Nhan xét: Sau 1 nam diéu tri, diém LEQUESNE trung binh c6 su
cai thién, giam tir 17,22+1,99 xubng con 4,19+3,00 c¢6 y nghia thong ké
véi p< 0,001.

Bing 3.22: Thay déi thang diém VAS, WOMAC, LEQUESNE theo giai
doan XQ (n=72 khop)

VAS TO T1 T4 T12 T26 T52
Giai doan 2 | 6,6+0,8 | 4,9£1,3 | 3,6x1,1 | 2,910 | 1,5+1,0 | 0,6+0,7
Giai doan 3 | 6,8+0,8 | 5,3+1,3 | 4,4+10 | 3,5+1,1 | 25+12|2,0£1,3

P >0,05 | >0,05 <0,05 >0,05 | <0,01 | <0,01
WOMAC TO T1 T4 T12 T26 T52
Giai doan 2 [51,3+7,3|35,2+£11,7(22,6+11,4| 15,6+8,3 | 6,2+4,8 | 2,6£2,7
Giai doan 3 [51,6+7,5|39,2+11,8(30,8+10,7|21,1+10,8|13,3+9,5/10,2+9,0

P >0,05 >0,05 <0,05 >0,05 <0,05 | <0,01

LEQUESNE| TO T1 T4 T12 T26 T52

Giai doan 2 [17,0£2,2| 12,2435 | 8,7£3,3 | 6,5+25 | 3,423 | 1,6£15

Giai doan 3 |17,2+1,9| 13,2+3,3 | 10,7+2,9 | 8,1+3,2 | 6,0£2,9 | 4,7£29
P >0,05 | >0,05 <0,05 >0,05 | <0,01 | <0,01

Nhan xét: CO sy cai thién vé thang diém VAS, WOMAC,
LEQUESNE & ca 2 giai doan. Tuy nhién, ¢ thoi diém sau 6 thang va 1
nam, cac khop gdi tén thuong & giai doan 2 cé su thién tét hon giai doan
3 ¢6 ¥ nghia thong k& vai p< 0,05 (sau 6 thang) va p< 0,01 (sau 1 nim).
3.2.1.2. Pdnh gid két qua diéu tri trén can 1am sang

Panh gia két qua diéu tri trén siéu am

Bdng 3.27. Pdnh gid két qud diéu tri qua bé day sun khdp trén siéu am

(n=72 khop)

Bé day sun khép Tru(:_T_B)D T Sau(_ﬁztg)él ng Sal(l_l_lk_);)é m P
Lién 16i cau (mm) | 2,33+0,56 | 2,62+0,51 | 2,71+0,46 |<0,01
Ldi cau trong (mm) | 1,89+0,45 | 2,25+0,57 | 2,31+0,53 | < 0,001
Loi cau ngoai(mm) | 2,01+0,51 | 2,33+0,51 | 2,40+0,46 | <0,001

Chung (mm) 2,08+0,36 | 2,40+0,42 | 2,48+0,36 | <0,001
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Nhan xét: B& day sun khop trung binh trén siéu &m sau 6 thang
tang tir 2,08+0,36 mm lén 2,404+0,42 mm va sau 1 nadm la 2,48+0,36 mm
véi p< 0,001.
Ngoai ra, ty 1¢ bénh nhan c6 tran dich khép gbi giam tir 56,9%
xudng 34,7% sau 6 thang diéu tri va sau 1 nim diéu tri 12 23,6%.
Panh gia két qua diéu tri trén cong hwong tir
Bdng 3.31. Pdnh gid két qud diéu tri qua bé day sun trén MRI

(n=72 khép)
Bé day sun khép Truéc DT | Sau 6thang | Sau 1 nam
trén MRI (TO) (T26) (T52) P
Loi cau xwong dui | 1,52 +0,57 | 1,61+0,59 | 1,65+ 0,56 | < 0,001
Mam chay 1,59 +0,59 | 1,68 +0,59 | 1,75+0,57 | <0,001
Khép dui ché 1,75+0,50 | 1,80+0,52 | 1,83+0,53 | <0,05

~ Nhan xét: Bé& mat sun khép trén cong huong tir & ca 7 vi tri trén
déu c6 sy cai thién c6 y nghia thong ké véi p< 0,01.

Ngoai ra, ¢6 sy cai thién vé tinh trang phl tay xwong & ca 3 vj tri
xuong banh ché, xuong dui va xuong chay sau 6 ’théng va 1 nam theo
do6i. Tuy nhién su cai thién nay khong cé y nghia thong ké vai p > 0,05
3.2.2. Tinh an toan ciia li¢u phap

Bdng 3.33. CAc tai bién tgi khop géi cia ligu phap (n=72 khdp)

Pic diém n Ty 1é %
Dau khép gbi sau tiém té bao gbc 5 6,95
Tran dich khap 4 5,56
Nhiém khuan khép 0 0,0
Nhiém khuan phan mém quanh khép 0 0,0

Nhan xét: Ty 1é khop géi dau sau tiém 1a chiém 6,95%. Trong d6
chi c6 2 trudng hop dau kéo dai trén 24 gid. C6 5,56% khép goi tran dich
sau tiém. Khong gip truong hop ndo cé biéu hién nhidm khuan khép hay
phan mém quanh khop sau tiém.
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Bdng 3.34. CAc tai bién tai vj tri ldy mé bung cia ligu phap (n=36 BN)

Pic diém n %
Khéng 26 72,2
Dau tai vi tri Co 10 27,8
ldy md bung | Diém dau VAS trung binh | 1,1+ 1,9 (0-5 diém)
Xuét huyét Khéng 26 72,2
duai da bung Céo 10 27,8
Thoi gian trung binh (ngay) | 1,8+3,3 (0 - 10 ngay)

Nhan xét: Ty I¢ dau ving bung sau ldy m& 1a 27,8%, trong d6 da s6
bénh nhan dau trong vong 1 ngay, VAS cao nhat 1a 5 diém. Chi c6 1 bénh
nhan dau kéo dai trén 24 gio. C6 27,8% bénh nhan bi xuat huyét & ving
bung sau lay m&. Thai gian xuat huyét dai nhat 1 10 ngay.

Ngoai ra, nghién cizu cua ching t6i khong gap bdt ky tac dung
khéng mong mudn todn than nao nhw nhire dau, chong mat, man ngira,
chay mau ciing nhir tinh trang séc. Cong hwong tir tai khop géi sau 12
théang diéu tri khéng thay xudat hién cac khéi u bt thuong.

Bing 3.35. Ddnh gid mirc d hai long sau diéu tri (n=36BN)

Mikc d hai long Sau 6 thang Sau 12 thang
n | Ty16% | n_ |[Tyie% | "
Khéng hai long 8 22,2 3 8,3 <
Hai long 21 58,3 9 25,0 0.05
Rat hai long 7 19,4 24 66,7 ’

Nhan xét: Ty 1& bénh nhan hai long voi liéu phap diéu tri tang
dan theo thoi gian theo ddi. Sau 6 thang diéu tri, ty I& bénh nhan hai long
la 58,3% va rat hai long 1 19,4%. Sau 1 nam diéu tri, ty 1¢ nay lan luot la
25% va 66,7% (p<0,05).

CHUONG 4: BAN LUAN

4.1. Triéu chirng 1Am sang, cin 1am sang va dic diém phin doan té
bio nén mach mau
4.1.1. Triéu chirng lam sang
4.1.1.1. Triéu chieng co nang

Nghién cau cia chiing t6i cho thay 100% bénh nhan déu c6 biéu
hién dau khép goi. Trong do, da s6 khérp goi dau kiéu co hoc (chiém
88,9%), chi c6 11,1% khdp goi dau kiéu viém do tinh trang viém mang
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hoat dich kém theo ( Bang 3.4). Két qua nay tuong tu so véi két qua
nghién ctru cua Bui Hai Binh cho thay dau ki€u co hoc chiem 97,5% va
bang Hong Hoa la 95,2%. Dau hi¢u "pha ri khop™ 1a dau higu cing
khap buoi sang kéo dai tur 15-30 phat. Ty 1€ khop goi ¢6 biéu hién cung
khop trong nghién cuu cua ching toi 1a 86,1%. Thoi gian pha gi khép
dai nhat la 30 phut (Bang 3.4). Ket qua nay tuong tu so véi ket qua
nghién cuu cua Bui Hai Binh nhan thay ty I¢ khop goi ¢6 dau hiéu pha
gi khap la 75,4%. ’
4.1.1.2. Triéu chieng thuc thé

Trong nghién ctu cta chang toi, cc triéu chimg thuong gap khi
tham kham khép gdi 12 lao xao xwong khi kham 93,1%, dau hiéu bao gb
duong tinh 79,2% (bang 3.6). Ty I¢ lao xao xuwong trong nghién ctu cua
ching t6i, tuong tu so vai nghién ciu cua Bui Hai Binh la 90,2% va
Nguyén Thi Thanh Phuong 1a 96,7%. Day la dau hiéu quan trong phan
anh trung thanh tinh trang thoai hoa khép gbi ma trong cac tiéu chuan
chan doan THK cua Hiép hoi thap khép hoc Hoa Ky ACR 1986 va ACR
1991 déu cé mit. Gay co sat cac dién syn voi nhau co6 thé nhan biét duoc
tiéng lac ric duoc goi 13 “dau hiéu bao g&”, ching té ¢ ton thuong khdp
dui ché. Ty 1é ddu hiéu bao gd duong tinh trong nghién ciru ctia chung toi
tuong tu véi nghién ctru caa Bang Hong Hoa 1a 78,6%. Trong thoai hoa
khép goi, khép ton thuong sé bi han ché chire ning van dong. Ty 1& khop
gdi ¢6 han ché dong tac gip khop géi trong nghién ciu caa ching toi 1a
93,05%. Khong c6 trudng hop nao han ché van dong dong tac dudi khop
gdi (Bang 3.6).
4.1.2. Triéu chirng cdn ldm sang
4.1.2.1. Pdc diém X quang khép goi

Qua khao sat 36 bénh nhan thoai hda khép, chling toi nhan thay ty 1¢
bénh nhan c6 bién dang léch truc cang chan veo vao trong 13 44,4% va
cang chan veo ngoai 1a 5,6% (Bang 3.7). Cac thong so trén cho thy ty l¢
Iéch truc chi veo trong gap kha cao ¢ nguoi Viét Nam. Hunter va cong su
(2009) da dua ra bang chang cho thiy ¢ nhitng bénh nhan thoai hda khép
g0i, truc giai phau c6 lién quan vai tinh trang tién trién cia thoi hoa khop
ciing voi cac yéu t6 nguy co khac nhu béo phi, sitc manh cia co tor dau
dui, tinh trang long 1éo khép va mac d6 nang cua bénh. Két qua nghién



18

ctru cia chung t6i cho thiy 86,1% bénh nhan c6 hep khe khép trén XQ
trong d6 hep khe dui chay trong chiém 81,9%, hep khe dui chay ngoai
chiém 51,4% va hep khe dui che 1a 76,3% (Bang 3.7). Cac nghién ciru ca
trong va ngoai nudc déu cho thiy hep khe khop dui chay trong hay gap
hon hep khe dui chay ngoai. Pidu ndy cd thé giai thich do truc khép gop
phan quan trong vao viéc phan bé trong lugng co thé 1én bé mat khép gitra
khe dui chay trong va khe dui chay ngoai. Khi khop o tu thé dung thang,
phan dui chay trong phai chiu sic ning cia 60-70% trong lugng co thé
trong cac hoat dong chiu luc. Ty 16 khép gdi co gai xwong trong nghién
ctru cua chung toi 1a 88,9%, trong do gai xuong khe dui chay trong, khe
dui chay ngoai va khép dui ché theo thtr tu lan luot 1a 87,5%, 72,2% va
81,9% (Bang 3.7). Két qua cua cac nghién cau 1am sang va dich t& hoc déu
cho rang gai xwong la diu hiéu dic trung thuong gap nhat ¢ bénh nhan
thoai hoa khép goi.
4.1.2.2. Pdc diém siéu am khép goi

Trong nghién ctru ctia chiing t6i, ty 18 khop gdi c6 biéu hién tran dich
khép trén siéu am 1a 57%, trong d6 chii yéu 14 tran dich khop muc do it
chiém 41,7%. Khong gip truong hop nao tran dich khép gdi nhidu. Nghién
ctru ctia Jagnocco trén 82 bénh nhan thoai hoa khép gbi & Y cho thiy ty 1&
tran dich kh6p trén siéu am 14 43% va c6 mdi trong quan chit ché giita hinh
anh ton thuong trén siéu 4m va diém Lequesne (thang diém danh gia mtc do
ning cua thoai hoa khép gbi) ciing nhu tinh trang dau trén 1am sang cua
bénh nhan. Ty 1€ gai xuong trén si€u am 1a 91,7%, khe dui chay trong la
90,3% cao hon so vé&i khe dui chay ngoai (chiém 86,1%) (Bang 3.8); cao
hon so voi ty 1€ cac triéu chirng phat hién dugc trén XQ.
4.1.2.3. Ddc diém ton thirong trén MRI

Trong nghién ctu cia ching i, 100% khop gdi thodi héa co biéu
hién ton thuong sun, gai xwong va tran dich khép trén cong huong tir. Ty 1&
day mang hoat dich va kén Baker dugc phét hién vai ty 1€ 2,8% va 23,6%,
tuong tu S0 Vi ty 1€ phat hién duoc trén siéu am (Bang 3.8). Ty I€ phu tay
xuong va ton thuong sun chém phét hién dugc trén cong huong tir kha cao
54,1% va 65,3% (Biéu dd 3.2). Theo tac gia Bui Hai Binh, ty 1& gap cac
thanh phan tén thuong trong thodi hoa bao gdbm: 99,1% tran dich khop,
98,2% c6 ton thuong sun, 97,3% co gai xuong, 76,6% phl tiy xuong,
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19,8% c6 kén Baker khoeo chan, 10,9% nang xwong dudi sun, 1,8% viém
mang hoat dich khop va 70,3% c6 ton thuong sun chém. Ton thuong bé
rong va bé sau sun khép mirc d6 ning (> 10mm) thuong gap o vi tri mam
chay trong (20,8% - 13,9%), 16i cau trong (26,4% - 8,3%), mat trong
rong roc (26,4% - 8,3%) (Bang 3.11, 3.12). Ngoai ra, ching toi cling gap
t6n thuong sun khop & vi tri mat ngoai xwong banh ché véi ty 16 19,4%.
Trong nghién ciru cua ching t6i, 100% khop gbi cé gai xuong trong do
ty 1é gai xwong & xuong banh ché cao nhat (100%), sau d6 dén 16i cau
(95,8%), mam chay (75%). Gai xwong 1én > 5mm hay gap ¢ ving ria 15i
cau trong (63,9%), mam chay trong (41,7%), khép rong roc (mit trong:
45,8% va mat ngoai: 37,5%) (Bang 3.14). Két qua nay tuong tu SO VOi
nghién ctu cua Nguyén Thi Thanh Phuong cho thiy gai xuong thuong
gap & xwong banh ché chiém 90,6%, tiép theo la ving 15i cau trong
66,4% va mam chay trong 56,1%. Gai xuong 16n tap trung chu yéu &
viing 16i cau trong xwong dui, ty 18 gai xuong do 11 28,2% va do 111 8,7%.
Phu tiy xwong 1a t6n thuong thoai hoa bao gdm céc hién twong: phd, hoai
tir tiy xuwong va xo hoéa. Két qua nghién ctu cua ching tdi cho thay pha
tiy xuong hay gap nhat & xwong chay va xuong dui v6i ty 1& nhu nhau 1a
54,1%, trong d6 chu yéu la phu tiry xwong & vi tri 15i cau trong (30,6%) va
mam chay trong (40,3%).
4.1.3. Péc diém phin doan té bao nén mach mdu (SVF) thu dwgc

Theo quy trinh ciia Adistem thi s6 luong té bao thu dugc tdi thiéu
dam bao cho qué trinh tiém vao khép cho bénh nhan 1a 10/ml. Trong
nghién ctru ndy cua ching toi, 100% mau xtr Iy té bao c6 nong do té bao
cao hon gap 10 lan tiéu chuan (>10° t& bao/ml). Két qua nay cho thay
quy trinh ky thuat ctia Adistem tach duogc s6 lwong té bao gap hang chuyc lan
phuong phap truyén thong va ty 1& séng cao. Bé danh gia chat luong té bao
gbe thu duoc, chung toi da tién hanh nuéi ciy 3 miu té bao ngau nhién.
Céc té bao phan lap duoc sau khi nudi ciy ¢ dang hinh thoi dic trung va
tiép tuc tang sinh va hop dong va trai déu trén bé mat dia nudi cay. Day
la cac té bao c6 hinh dang gidng nhu nguyén bao soi 1a hinh thai dic
trung cua TBG trung md, gidng vai cac TBG trung md thu dugc tir cac
md khac va c6 kha nang bam dinh. Trong nghién ciru nay, chiing t6i da
tién hanh phan tich diu an CD90 va CD105 cho ty 1é dwong tinh cao
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(>95%) va am tinh voi CD34, CD45 va HLA-DR ( Hinh 3.4). Két qua
nay ciing phil hop véi mot s6 két qua nghién cau cua cac tac gia khac da
cong b vé dic diém té bao gdc phan lap tir mé ma. Nhu vay budc dau
danh gia té bao thu nhan va nuéi ciy duoc c6 dic diém cua TBG trung
mo tir md m&. O Viét Nam cho dén nay dé c6 rt nhiéu nghién ciru phan
lap té bao gdc theo quy trinh cua Adistem va thu dugc sé luong té bao
I6n, ty Ié séng cao, kich hoat hiéu qua mang lai tiém ning tng dung tot
trén 1am sang.
4.2. Panh gia két qua diéu tri va tinh an toan cia li¢u phap
4.2.1. Pdnh gid két qua diéu tri
4.2.1.1. Pdnh gid két Qua diéu tri trén lam sang

Trong nghién ctu cia ching t6i, sau 1 nam theo doi, cac bénh
nhan nghién ctru déu c6 cai thién vé cac triéu chung 1am sang nhu: Tinh
trang dau khi ngu, dau khi di bg, dau khi nghi ngoi, dau khi leo cau
thang, dau khi ding va khi thay doi tu thé khong vin ghé, dac biét cac
triéu chiing nay cai thién rd rét sau 6 thang diéu tri. Tuong tu nhu vay,
diém VAS, WOMAC va LEQUESNE déu cho thy c6 su cai thién c6 y
nghia théng ké sau 1 nim theo ddi v6i p<0,01. Thoi gian phéa gi khép
giam tir 10,07+6,52 (phut) trudc didu tri xubéng 0,22+0,95 (phdt) sau 1
nam diéu tri (p< 0,001). Sau diéu tri 6 thang, chirc ning khép gbi duoc
cai thién rd rét nhat so véi trude diéu tri vi trong thoi diém nay tinh trang
dau gbi dugc cai thién do tac dong caa phuc hdi sun khop. Sau diéu tri 12
thang, tinh trang dau khép gbi tiép tuc duoc cai thién ching to c6 vai tro
cua sun khép méi phuc hdi. Ngoai ra, nhiéu nghién ctu cho thiy té bao
gdc trung md c6 tac dung chéng viém va wc ché mién dich thdng qua
diéu bién té bao B va T, kich thich giai phong cac yéu té chéng viém nhu
Interleukin 10 (IL-10), tac nhan chdng lai receptor cua IL-1 (IL-1 RA)
hoac prostaglandin E2 (PGE2) gilp cai thién tinh trang dau khép, dac
biét 1a dau kiéu viém (dau vé dém, dau khi nghi ngoi) va cung khép, han
ché van dong khop. Dong thoi véi cai thién triéu chung dau do hiéu qua
phuc hdi sun khop, su ting cuong tap luyén, van dong gdi cua nguoi
bénh gilp chirc ning khép gbi cia bénh nhan ngay cang duoc cai thién.
Trong nghién cttu cua ching t6i, bién d6 van dong gip khop gbi tang tir
101,39°+11,42 |én 127,50°+4,36 sau 1 nim diéu tri c6 ¥ nghia théng ké
(p < 0,001) (Biéu do 3.7). Piém WOMAC vén dong trung binh giam tur
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38,4245,19 trudc diéu tri xudng con 8,29+6,86 sau 6 thang diéu tri va sau
1 ndm 13 6,31+6,36 v6i p < 0,001 (Biéu do 3.8). Két qua nghién ctu cua
chung t6i tuong ty so véi két qua nghién ciu caa mot sé tac gia trong
nuGe va trén thé gisi.

Sau diéu tri, chling t6i nhan thay c6 su cai thién vé thang diém VAS,
WOMAC, LEQUESNE ¢ ca 2 giai doan Il va Ill. Tuy nhién, ¢ thoi diém
sau 6 thang va 1 nam, cac khép goi ton thuong ¢ giai doan Il ¢6 sy thién
t6t hon giai doan III c6 ¥ nghia thong ké vai p< 0,05 (sau 6 thang) va p<
0,01 (sau 1 nam) (Bang 3.22). Két qua nghién cau trén cho thay, bénh
nhan c6 mic d6 ton thuong khop gdi trude didu tri cang thap thi hiéu qua
diéu tri cang cao. Nghién ctu cua tac gia Michalek trén 1114 bénh nhan
thoai hoa diéu tri bang liéu phap té bao gbc md mé& tu than cho thay béo
phi va mirc d6 thoai hoa cé lién quan dén qué trinh phuc hdi sun khap.
4.2.1.2. Pdnh gid két qua diéu tri trén cdn lam sang

Panh gia két qua diéu tri trén siéu am

Két qua nghién ctru cho thdy c6 su cai thién bé day sun khép co y
nghia thong ké ¢ ca 3 vi tri 16i cau ngoai, 16i cau trong va lién 16i cau (p<
0,001). Bé day sun khép trung binh trén siéu am sau 6 thang ting tir
2,08+0,36 mm 1én 2,40+0,42 mm va sau 1 nam la 2,48+0,36 mm vdi p<
0,001 (Bang 3.27). Nhu vay, ¢6 su cai thién bé day sun khép rd rang sau 6
thang diéu tri. K&t qua nay ciing pht hop vai nhiing cai thién vé céc triéu
ching 1am sang sau 6 thang diéu tri. Diéu ndy cho thay, liéu phép té bao
gdc md m& theo cong nghé Adistem da phuc hdi dugc sun khép bi ton
thuong, tai tao sun méi trong khi tit ca cac phuong phap diéu tri trude day
chi dirng & mire d6 sun khép ngieng hay hoai. Ty 1€ bénh nhan c6 tran dich
khop gbi giam tir 56,9% xudng 23,6% sau 1 nam diéu tri. Tran dich khép
mirc d6 trung binh trén siéu am c6 su cai thién c6 y nghia thong ké: giam
tir 15,2% trude didu tri xudng con 0% sau 1 nam diéu tri. (Biéu do 3.12).
Diéu nay cho thiy tinh trang viém mang hoat dich phan tng duoc cai thién
song song véi su phuc hdi caa sun khop - von 12 tén thuong chinh va khoi
ngudn caa bénh. Tinh trang viém, tran dich thuyén giam phu hop véi su
cai thién tridu ching dau, han ché van dong trén 1am sang.

Panh gia két qua diéu tri trén cong huong tir

Trong nghién ciu cia ching tdi bé mit sun khép trén cong huong tir
& ca 7 vi tri: 16i cau ngoai, 16i cau trong, lién 15i cau, mam chay trong, mam



22

chay ngoai, gitra mam chay va xuwong banh ché déu cd sy cai thien co y
nghia théng ké vai p< 0,01. Két qua nay twong tu so vai két qua nghién ciu
cua nhiéu tac gia trong nuéc va trén thé gioi. Nghién ciu cua téc gia Liang-
jing Lu ndm 2016 trén 18 bénh nhan thoai hoa khap gbi cho thay thé tich
sun khop xwong dui, xuong chy va xuong banh ché ting 6n dinh trong
toan bo thoi gian theo ddi, c6 v nghia théng ké ¢ thoi diém sau 6 thang,
12 thang va 18 thang. Ngoai ra, nghién ciu caa ching toi con cho thiy cé
su cai thién vé tinh trang phu tiy xwong & ¢a 3 vi tri xwong banh ché, xuong
dui va xuong chay sau 6 thang va 1 nam theo ddi. Tuy nhién sy cai thi¢n nay
khong ¢ y nghia thong ké vai p > 0,05 (Bang 3.32). Két qua nay phu hop
Vi nghién ctu cua tac gia Liang -jing Lu (2016) cho thay c6 sy cai thién
tinh trang phu tiy xuong trén cong huong tur sau 2 nam theo doi. Tuong tu
nhu vay, nghién ciu cia tac gia Jaewoo Pak (2016) ciing nhan thay co su
giam tinh trang ph tity xuong trén cong hudng tir sau 22 tuan diéu tri.

4.2.2. Tinh an toan ciia li¢u phap

Pé danh gia hiéu qua cua mot bién phap diéu tri khéng thé khong
danh gia tinh an toan cua bién phap d6. Té bao gbc tir ngudi truong thanh
la nhitng t& bao gdc co trong cac t6 chirc cua co thé sau khi sinh, phét
trién va biét hoa ¢ td chirc d6 mac du vai s6 lugng it. Tuy nhién, viéc st
dung cac té bao gbc di truong thanh co wu diém 1a co thé 1y té bao gdoc
nay tir mot bénh nhan, dem nudi cy (hoic khdng) roi ghép tré lai (ghép
tu than) cho cuing bénh nhan d6 ma khong so hé mién dich cua co thé tan
cong. Hon nira str dung té bao gbc nguon gdce tir nguoi trueng thanh it bi
ung thu héa hodc vuot sy kiém soat vé sé lugng nhu ding té bao gbc
ngudn gdc phoi, thai.

Trong qué trinh nghién ctu, ching tdi khéng gap bat ky tac dung
khong mong muén tai chd ciing nhu toan than nghiém trong nao (Bang 3.33,
3.34). Két qua chup cong huong tir khép géi tai vi tri ghép té bao gbc sau 12
théng theo di khong thay xuét hién khdi u bat thuong. Dé danh gia tinh an
toan cua liéu phap ghép té bao gbc md mé& tu than, nim 2013 tac gia
Jaewoo Pak va cong sy d tién hanh khao sat trén 91 bénh nhan véi 100
khép (74 khop gdi va 2 khép o chan thoai hoa, 22 khép hang trong d6
c6 15 khop la hoai tir vd mach chom xuwong dui va 7 khop thodi héa, 2
truong hop thoét vi dia dém cot sdng thét lung) duoc tiém hdn hop té bao
gdc mbé m& va huyét trong giau tiéu ciu. Thoi gian theo déi trung binh 1a
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26,62+0,32 thang (dai nhat 1a 36 thang). Két qua nghién ciu cho thiy
cong huong tir tai vi tri ghép té bao géc md md khong thay c6 biéu hién
cua sy hinh thanh khéi u sau 3 thang va sau 3 nam diéu tri. Tuy nhién,
hay gap biéu hién dau va sung khép c6 thé 1a do hién tuong chét té bao.
Téc gia dua ra két luan liéu phap TBG md mé ty than khong nudi cay két
hop véi PRP 1a phuong phap diéu tri an toan khi sir dung tiém tai chd
Nghién ciru ciia tAc gia Centeno tién hanh trong 2 nam diéu tri cho 339
bénh nhan thoai hoa khép va Wakitani tién hanh trong 11 nim diéu tri
thoai hoa khép & 41 bénh nhén c6 sir dung té bao gdc trung mé cho thay
day 1a liéu phap an toan. Chua phat hién thdy truong hop nao bi nhidm
khuédn hay ung thu sau diéu tri.

Trong nghién ctu nay, ching tdi nhan thiy ty & bénh nhan hai
long vai liéu phap diéu tri tang dan theo thoi gian theo di. Sau 6 thang
diéu tri, ty 18 bénh nhan hai long la 58,3% va rat hai long 12 19,4%. Sau 1
nam diéu tri, ty 18 nay lan luot 12 25% va 66,7% (Bang 3.35). Diéu nay
cho thay lidu phap té bao géc mdé m& da gitp cai thién cac triéu chuang
cho bénh nhén, bénh nhan c6 thé di lai binh thudng va thuc hién cac hoat
déng sinh hoat hang ngay.

KET LUAN
1. Pic diém 1am sang, can 1am sang caa thoai hoa khép géi nguyén
phat giai doan 11 - 111 va phan doan té bao nén mach mau thu dwoc:

- Céc triéu chung thuong gip: Pau kiéu co hoc (88,9%); 100% khép
gdi déu co biéu hién dau khi di bo va khi leo cau thang. Dau hiéu pha gi
khop chiém 86,1%. Lao xao xwong 93,1%:; diu hiéu bao gb 79,2%.

- Pic diém ton thuong trén Xquang: léch truc chi chiém 50%; 86,1%
khép gbi co hep khe khép; gai xuong chiém 88,9%:; dic xuong dudi sun
chiém 65,3%.

- Pic diém ton thuong trén siéu 4m: tran dich khép chiém 57%; gai
xuong chiém 91,7%. Bé day sun kh6p & vi tri 161 cau trong, 16i cau ngoai,
lién 16i cau 1an luot 1a 1,89 + 0,45 mm, 2,01 + 0,51mm, 2,33 + 0,56 mm

- Pic diém ton thuong trén cong huong tir: 100% khép géi co ton
thuong sun, gai xwong va tran dich khop; phi tiy xwong va ton thuong sun
chém 1a 54,1% va 65,3%. Tén thuong sun nang hay gap ¢ khép dui chay
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trong. B& day sun khop trung binh dau dudi xuong dui 14 1,52 + 0,57 mm va
dau trén xwong chay 1a 1,59 + 0,59 mm.
- Pdc diém phan doan té bao nén mdach mdu thu dwoc

+ Tdng s6 t& bao c6 nhan: (1,87 + 0,24) x 10° té bao, tong sb té
bao ¢ nhan tiém 1 khop gbi: (5,38 + 0,13) x 10 té bao. Ti 1é cac té bao
séng: 97%.

+ Phan doan t& bao nén mach mau thu dugc tr md M mang dac
diém cua té bao gbc trung mo: té bao sau khi nudi ciy c6 dang hinh thoi dic
trung; ¢6 kha nang bam dinh; biéu hién cac dau an marker bé mat: duong
tinh véi CD90, CD105 va am tinh CD34, CD45 va HLA-DR
2. Két qua diéu tri va tinh an toan ban dau cia liéu phéap té bao gbc mo
mé tw than
2.1. Két qud diéu tri

- Sau 1 niam theo ddi, cic bénh nhan nghién ctru déu c6 cai thién
vé tinh trang dau, mirc 6 han ché van dong c6 y nghia thong ké. Dic
biét, cac triéu chirng nay cai thién rd rét sau 6 thang diéu tri (p<0,05).

- biém VAS, WOMAC, LEQUESNE trung binh déu c6 su cai
thién co y nghia théng ké véi p< 0,001.

- O nhém bénh nhan thoai hoa khép gbi giai doan II dap ung voi
diéu tri t6t hon so véi giai doan 111 (p< 0,05).

- C6 su cai thién bé day sun khép co y nghia thong ké trén siéu am
va cong huong tur (p< 0,01).

2.2. Tinh an toan

Liéu phép an toan: Khong gap cac tac dung khéng mong mudn tai
chd ciing nhu toan than nghiém trong.Ty 1& bénh nhan hai long véi ligu
phép diéu trj ting dan theo thoi gian theo dbi.

KIEN NGHI
Nén tién hanh diéu tri thoai hda khop gdi nguyén phat giai doan 11 va
11 bang liéu phép té bao géc md mé ty than, dac biét 1a giai doan II dé dat
hiéu qua t6t hon.



MINISTRY OF EDUCATION AND TRAINING MINISTRY OF HEALTH
HANOI MEDICAL UNIVERSITY

PHAM HOAI THU

STUDY OF EFFICACY OF AUTOLOGOUS
ADIPOSE TISSUE - DERIVED STEM CELL THERAPY IN
TREATMENT OF PRIMARY KNEE OSTEOARTHRITIS

Major : Internal-Rheumatology
Code : 62720142

MEDICAL DOCTOR DISSERTATION SUMMARY

HA NOI - 2017




THESIS RESEARCH IS ACCOMPLISHED
AT HANOI MEDICAL UNIVERSITY

Instructor: Assoc Prof. PhD. Nguyen Thi Ngoc Lan

Reviewer 1: Assoc.Prof. PhD. Le Thu Ha

Reviewer 2: Assoc.Prof. PhD. Nguyen Mai Hong

Reviewer 3: Assoc.Prof. PhD. Bui Van Lenh

The thesis will be defended from the university level council marking

doctoral thesis at Hanoi Medical University.

At On ,2017.

The thesis can be found in:
- National library of Vietnam
- Library of Hanoi Medical University
- Library of Central Medical Information



LIST OF RESEARCH WORKS PUBLISHED

RELATED TO THE THESIS

Initial evaluation efficacy of adipose tissue -derived stem cell
therapy in treatment of primary knee osteoarthritis (2013). Journal

of Internal Medicine, special number, page 199-205.

Initial evaluation of clinical results of intra-articular injection of
autologous adipose tissue - derived stem cell therapy in primary knee
osteoarthritis treatment (2014). Journal of Military Pharmaco -
medicine, Vol 39, No 7, 83-88.

Evaluation of cartilage and symptom improvements on 48 osteoarthritis
knee joints treated by autologous adipose tissue - derived stem cell
therapy after 6 months (2015). Journal of Medicine, Vol 427, special
number, page 218-224.

Evaluation of production protocol of autologous adipose tissue-derived
stem cells according to Adistem technology at Bachmai hospital
(2015). Journal of Medicine, Vol 427, special number, page 308-313.



1

THESIS INTRODUCTION
1. The topicality of thesis

Knee osteoarthritis is a disease injuring all components of a joint
including cartilage, subchondral bone, ligament, synovial membrane and
muscles beside the joint, in which the cartilage injury is major. This disease
is very common in old people all over the world. The WHO estimates
around 25% of elderly pepple over 65 years old had painful joints and
disability due to osteoarthritis. With increasing average life expectancy and
an increase in obesity in the general population, the increasing incidence of
knee degeneration has a significant impact on quality of life and
socioeconomic status. So far, treatment of the disease is very costly to both
patients and the whole society while the effectiveness of treatment is often
not achieved. Internal medicine and surgical therapies for knee osteoarthritis
are mainly aimed at treating the symptoms of the disease and have not yet
reached its goal, improving cartilage quality and can not even stop
degradation. Some new approaches in the treatment of osteoarthritis have
emerged including intra-articular injection of autologous stem cells opening
a new direction: targeted therapy to achieve optimal therapeutic efficacy.
The results of some pre-clinical and clinical studies in the world show that
intra-articular injection of autologuous adipose tissue-derived stem cell for
knee osteoarthritis patients significantly improved pain threshold (VAS),
mobility capacity and joint cartilage injury. In Vietnam, no studies have
systematically evaluated the efficacy of intra-articular injection of
autologuous adipose tissue-derived stem cell in the treatment of primary
knee osteoarthritis stage II-111. Therefore, this research has been conducted
and revealed the therapy has positive effects by preseverving cartilage
naturally and physiologically, which brings new hope in the treatment of
primary knee osteoarthritis.

2. Scientific contributions of thesis

The thesis describes in detail the clinical and subclinical
characteristics of primary knee osteoarthritis stage 11-111. The results of
the study showed that autologous adipose tissue-derived stem cells therapy
improved pain symptoms and mobility capacity in clinical for knee
osteoarthritis patients stage I1-111 after both 6 and 12 months of treatment.
In addition, there is a partial improvement in joint cartilage thickness on
ultrasonography and magnetic resonance. By investigating the initial
safety of therapy, the study did not find any local or serious systemic
adverse effects.



3. Study aims
- To describe clinical and sub-clinical characteristics of primary knee
osteoarthritis patients stage 11-111
- To evaluate efficacy and initial saftety of autologuous adipose tissue-
derived stem cell in the treatment of primary knee osteoarthritis stage
I1-111 after 12 months of follow-up.
4. Thesis structure
The thesis has 134 pages including: Background (2 pages), Literature
Review (36 pages), Subjects and Methods of study (22 pages), Results
(34 pages), Discussion (37 pages), Conclusion (2 pages), and
Recommendation (1 page). There are 35 tables, 10 figures, 1 diagram and
23 images. The thesis has 183 references in which 21 in Vietnamese and
162 in English.

CHAPTER 1: LITERATURE REVIEW

1.1. Knee osteoarthritis diagnosis

Knee osteoarthritis is a progressive, nonspecific clinical disease.
Therefore, to determine the diagnosis of knee osteoarthritis, it requires to
combine the risk factors, clinical symptoms, subclinical and imaging
methods. However, the diagnosis of osteoarthritis is a diagnosis of
exclusion because radiographic osteoarthritis images often appear in the
elderly but the pain may be due to another cause. The American College
of Rheumatology (ACR) set the standard for knee osteoarthritis diagnosis
in 1991 with a sensitivity of 94% and a specificity of 88%.
1.2. Knee osteoarthritis treatment
1.2.1. Internal and surgical treatment

Treatment for knee osteoarthritis includes: non-drug treatment,
internal medical treatment and surgical treatment. Current treatment
methods have not resolved the etiology and nature of the disease which
is the loss of joint cartilage. In addition, knee osteoarthritis is more
common in the elderly with many co-morbid diseases which lead to
difficulties in medication indications and many of the undesirable effects
may occur..
1.2.2. Adipose tissue - derived stem cells therapy in treatment of knee
osteoarthritis

Adipose tissue-derived stem cells are effective in repairing

cartilage injury due to its ability to differentiate into cartilage cells and
release biologically activated factors such as transforming growth factor
(TGF- B ), bone morphogenetic proteins (BMPs), growth factors resisting
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to apoptosis and fibrosis. In addition, many studies have shown evidence
that the role of adipose tissue-derived stem cells in inhibiting immune
responses is demonstrated by reduced local inflammatory responses.

In some countries in the world such as Australia, Canada and
Korea, they allow the transplantation of autologous cells (or tissues) (on
the same patient) in one phase to ensure sterilization. With the
application of adipose tissue-derived stem cells in the treatment of
osteoarthritis, many studies have evaluated the safety and efficacy of this
therapy. The study results confirmed the ability to differentiate into
cartilage of adipose tissue-derived stem cells both ex vivo and in vivo.

CHAPTER 2: SUBJECTS AND METHODOLOGY

2.1. Study subjects
2.1.1. Inclusion criteria
Our study recruited patients diagnosed as primary osteoarthritis
according to ACR diagnostic criteria 1991, stage Il — I according to
Kellgren and Lawrence; these patients responded poorly to normal
therapies of osteoarthritis and VAS score > 5/10.
2.1.2. Exclusion criteria
Mild knee osteoarthritis (stage 1) or severe knee osteoarthritis (stage
V), secondary knee osteoarthritis, contraindications of protocol (adipose
tissue deriving, intra-articular injection procedures), previous acid
hyaluronic (Hyalgan, Go-on...) injection or injured joint endoscopy
within 6 months.
2.2. Study location and duration
Study location: Rheumatology department, Therapeutic Gene Unit —
Nuclear Medicine and Oncology Centre, Bach Mai hospital.
Study duration: April/2012 — August/2016
2.3. Study methods
2.3.1. Study design: Interventional, follow-up study
2.3.2. Study sample: Convenient sample n= 36 with the number of knee
joints being 72.
2.3.3. Study protocol
2.3.3.1. To investigate clinical symptoms:
- General characteristics: name, age, gender, job
- To investigate symptoms and signs: knee joint pain, morning
stiffness, abnormal sound in the joint, limited range of motion of the
joint, deformity, synovial fluid, crepitus.



4

+ To identify severity of pain by VAS score: 3 levels, from 1 — 3:
mild, from 4 — 6; medium, from 7 — 10: severe.

+ To evaluate limitation of motion range of knee joint by
WOMAC LEQUESNE score.

- Past history: co-morbid diseases, trauma, knee osteoarthritis treatment
2.3.3.2. Sub-clinical tests
a) Lab tests

Tests for the diagnosis and assessment of accompanying disorders
are conducted at specialized departments at Bach Mai Hospital with
reference parameters.

- Tests to evaluate inflammation: white blood cells (WBC), blood
sedimentation rate, CRP

- Other biochemistry tests: Ure, Creatinin; GOT, GPT; Glucose;
Lipid; RF.

b) Images

- X-ray images of bilateral knees: to have confirmed diagnosis and
evaluate stages.

All patients in the study recieved both anteroposterior X ray,
standing position.

+ Performed at the Department of Diagnostic Imaging at Bach Mai
Hospital.

+ Results were read by radiologists of Bach Mai Hospital.

All x-rays are read in a unified process: joint axis, narrow joint
space, osteophytes, subchondral sclerosis, loose bodies, stages classified
according to Kellgren and Lawrence.

- Ultrasound of bilateral knees: to evaluate before and monitor
treatment results

+ Tools: Ultrasound Machine Medison Accuvix 10.0 from
America, Linear transducer with high frequency of 5-13 MHz

+ Performed in Ultrasound Room of Rheumatology department of
Bach Mai hospital by two rheumatologists. The doctors did not know
clincial characteristics as well as the admitting time of patients.

+ Evaluated parameters: synovial fluid, synovial membranes,
popliteal cysts, osteophytes, cartilage echo structure, articular cartilage
surface, cartilage thickness.

- MRI images of knee joint: to evaluate before and monitor treatment
results

+ Performed in Diagnostic Imaging department of Bach Mai
hospital.
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+ Machine: MRI 1.5 Tesla machine from Siemens, German,
performed and evaluated by two radiologists of Diagnostic Imaging
department of Bach Mai hospital. The radiologists did not know clincial
characteristics as well as the follow-up time of patients.

+ All MRI films are evaluated in a unified process including
following parameters: bone lesion (depth, width), osteophytes, bone
marrow edema, cartilage lesion (depth, width), subchondral cysts,
cartilage thickness, meniscus, synovial fluid, synovial membrane, joint
ligament, loose bodies, Baker’s cyst ... The severity of injury was
assessed by KOSS (Knee Osteoarthritis Scoring System). Cartilage
thickness was measured at 7 positions.

c) Other investigations:
- Tests to screen malignancy before treatment:

+ Tumor markers: CEA, CA19-9, CA72-4, CA125, alpha FP, NSE,
total and free PSA (for male patients), ALP; FT4, TSH.

+ X-ray, Mammography and breast ultrasound for female patients,
thyroid ultrasound, abdominal ultrasound. EGD and colonoscopy is required if
necessary.

- Tests before operation: Coagulation, blood group test, HIV, HBsAg;
urine test; ECG, cardiac ultrasound

- Measure the bone density

2.3.4. Protocol of autologous adipose tissue-derived stem cells therapy
in the treatment of knee osteoarthritis

Protocol of seperating adipose tissue-derived stem cells and
protocol of autologous adipose tissue-derived stem cells therapy in the
treatment of knee osteoarthritis was approved by Ministry of Health and
Scientific Council of Bach Mai hospital on11/01/2012.
2.3.4.1. Seperating adipose stem cells

Samples of abdominal fat tissue were collected by the method of
negative pressure puncture with a specific needle with tip. Right after fat
tissue samples from patients with osteoarthritis were collected from the
operating room, fat tissue samples were cleaned with physiological saline
(NaCl 0.9%). The stromal vascular fraction is separated by the cellular
seperation kit Adistem (Australia). The procedure is performed according
to the manufacturer's instructions to isolate the stromal vascular fraction.
After isolation, the cells were tested the quantity and mixed with platelet-
rich plasma and activated by monochromator using AdiLight prior to
administration.
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2.3.4.2. Test the quality of cells after seperating

All the studies on cell culture, preservation and evaluation were
conducted at the Stem Cell Laboratory, Military Medicine Research
Center, Military Medical Academy.

- To determine cell density and survival rate

- To culture cells: to evaluate cell morphology, adhesion and
proliferation capacity of cells

- To identify the markers of the cell by flowcytometry technique

- To determine sterility
2.3.4.3. Stem cell transplantation into knee joint

- Injection site: 1.5 cm lower and outer position of patella.

- Intra-articular injection:

+ Inject 2ml Hyalgan (Sodium hyaluronate with low molecular
weight of 500-730 kDalton, the content of 20mg/2ml, produced by Fidia
company, Italy) in the knee joint for the purpose of supporting.

+ Inject 3ml of platelet-enriched plasma and activated stromal
vascular fraction into injured knee joint.

2.3.5. Monitor and evaluate treatment efficacy and safety through
clincal and imaging parameters:

All patients were evaluated clinical parameters in the following
moments: TO (Before treatment), T1 (1 week after treatment); T4 (1 month
after treatment; T13 (3 months after treatment); T26 (6 months after
treatment) ; T52 (1 year after treatment).

Evaluate the change of clinical parameters in different times
from TO to T52

- Knee pain, limit of motion, crepitus

- Pain severity according to VAS score, improvement of 30% of VAS
score, 50% of WOMAC score according to age group, BMI and X-ray stage.

- Pain severity, joint stiffness, limit of motion according to
LEQUESNE, WOMAC scores.

Evaluate the change of subclinical parameters in different times

- TO, T26, T52: Ultrasound to evaluate fluid, echo of cartilage,
thickness of cartilage under the femur; MRI to measure cartilage
thickness in 7 sites.

Evaluate side effects of therapy

- All side effects of the therapy were recorded and managed if
happened in the follow-up time from TO to T52.

- Evaluate the appearance of tumor in the location of stem cell
transplantation after 12 months of follow-up.

2.4. Data analysis: SPSS 16.0 was used.
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CHAPTER 3: RESULTS

3.1. Clinical, subclinical and stromal vascular fraction characteristics

3.1.1. Clinical characteristics
3.1.1.1. Symptoms

Table 3.4. Clinical symptoms (n=72 joints)

Characteristics n %
Mechanical pain 64 88.9
Inflammatory-like pain 8 111
Pain during sleep
No wake up 58 80.5
Wake up due to pain 14 19.5
Pain when standing more than 30 mins 60 83.3
Pain when walking
No pain 0 0.0
Pain when walking for a distance (100m) 48 66.7
Pain right after walking 24 33.3
Pain when climbing stairs 72 100.0
Upstair 72 100.0
Downstair 65 90.3
Morning stiffness:
No 10 13.9
Less than 15 mins 38 52.8
15 - 30 mins 24 33.3

Comment: Most knee pain is mechanical (88.9%). The proportion
of patients waking up during sleep due to pain is 7/36 (19.4%). 100% of
knee joints had signs of pain when walking and climbing upstairs. Sign
of morning stiffness was seen in 86.1% of knee joints.

3.1.1.2. Clinical signs

Table 3.6. Clinical signs in the knee (n=72 joints)

Characteristics n %
Crepitus in examination 67 93.1
Sign of patellofemoral leision 57 79.2
Increased temperature in the joint
4 5.6
(Warm)

Patellar tap sign 16 22.2

Baker’s cyst 5 6.9

Amplitude of knee joint (X + SD)

101,39° + 11,42 (90° - 130°)
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Comment: The proportion of sign of patellofemoral leision in
examination was 79.2% while crepitus was 93.1%. The proportion of
detection synovial fluid in clinics was 22.2%..

3.1.2. Subclinical characteristics
3.1.2.1. X-ray images of knee joints
Table 3.7. X-ray characteristics of knee joints(n=72 joints)

char:ctl:ear)i/stics ocetien n v
Normal 18 50.0

AXis Valgus 2 5.6
Varus 16 44.4

General 62 86.1

Narrow joint Medial tibiofemoral 59 81.9
space Lateral tibiofemoral 37 51.4
Patellofemoral 55 76.3

General 64 88.9

Osteophytes Medial tibiofemoral 63 87.5
Lateral tibiofemoral 52 72.2

Patellofemoral 59 81.9

Stage of Stage 2 11 15.3
Kellgren Lawrene | Stage 3 61 84.7

Note: 1 joint could have multiple injuries

Comments: The axial deformity was 50%, most of which was
varus (44.4%). The proportion of narrow joint space and osteophytes was
86.1% and 88.9%, respectively, in which the most common site was
medial tibiofemoral space. Most knee osteoarthritis was in stage 3 of
Kellgrene and Lawrence (accounting for 84.7%).



3.1.2.2. Ultrasound characteristics
Table 3.8. Ultrasound characteristics of knee joints (n=72 joints)

Ultrasound images of injuries n %
No fluid 31 43.0
Little 30 41.7
Synovial fluid Intermediate 11 15.3
Much 0 0.0

Synovial membrane thickness 2 2.8
Popliteal cyst 17 23.6

Calcification in synovial membrane 5 6.9
General 66 91.7
Osteophytes Medial tibiofemoral 65 90.3
Lateral tibiofemoral 62 86.1

Comment: The proportion of synovial fluid under ultrasound was
57%, with the majority of cases had little volume (41.7%). The
percentage of osteophytes on ultrasound was 91.7%. The proportion of
osteophyte in medial tibiofemoral joint (90.3%) was higher than in lateral
tibiofemoral joint (86.1%).
3.1.2.3. MRI characteristics
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Figure 3.2: MRI images of injuries (n=72 joints)
Comments: 100% of knee joints had injuries in all three
components of articular cartilage including joint cartilage, osteophytes
and articular fluid. The proportion of bone marrow edema, subchondral
cyst and Baker’s cysts was 54.1%; 11.1% and 23.6%, respectively. There
were 65.3% of cases having meniscus lesions.
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Table 3.11. Features of location and extent of cartilage lesion width on
MRI (n=72 joints)
Severity stage
Stage 0 Stage 1 Stage 2 Stage 3

Exent of cartilage

lesion width - % o % - % . %
Patellar crest 46 | 639| 16 | 222| 10 |139| O 0.0
Medial patellar 52 | 722 10 | 139| 7 9.7 3 4.2
facet
Lateral patellar 43 | 59.7| 7 9.7 8 | 111 14 | 194
facet

Medial trochlear 44 | 61.1 2 2.8 7 9.7 19 | 26.4
articular facet

Lateral trochlear 50 | 819 4 5.6 5 6.9 4 5.6
articular facet

Medial condyleof | 39 | 542 | 2 28 | 12 | 16.7| 19 | 264
femur

Lateral condyleof | 61 | 84.7| 4 5.6 6 8.3 1 1.4
femur

Medial tibial 43 | 59.7| 5 6.9 9 |125| 15 | 20.8
plateau
Lateral tibial 59 |819| 3 | 42| 8 |111] 2 2.8
plateau
Comment: The most severe cartilage width lesion >10mm (stage 3)
often seen in medial trochlear articular facet, medial condyle of femur,
medial tibial plateau and lateral patellar facet were 26.4%; 26.4%, 20.8%
and 19.4%, respectively
3.1.3. Characteristics of stromal vascular fraction (SVF)
Table 3.20. Characteristics of stromal vascular fraction (SVF)
(n=36 samples)

Characteristics X +SD
Volume of nuclei cell mass collected (ml) 524 +1,43
Quantity of nuclei cells /ml (3.1£0.62) x 10°
Quantity of nulei cells injected in 1 knee joint (5.38 + 0.13) x 10°
Survival rate (%) 96.91+1.19
Negative culture 100,0%
VVolume of fat collected (ml) 122.64 + 19.36
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Comments: The quantity of nuclei cells injected in 1 knee joint
was (5.38 + 0.13) x 108 cells. 100% of cases having cell survival rate >
95%. No case had infection.

In this study, we cultured 3 cell samples randomly to assess the
quality of the cells. SVF cells are mixed with platelet rich plasma
activated by calcium chloride and monochromatic light. After culture,
there was the appearance of cells adherent to the surface of the culture
disk with similar shape to fibroblasts, which is typical of mesenchymal
stem cells. With three cultured tissue samples, in the SVF cell
population, the proportion of cells having CD90 markers of the
mesenchymal stem cells was 2.9%; 2.7% and 3.7% respectively. After
culturing the cells to the third generation, the cells were harvested and
analyzed for surface markers. The results are shown in Figure 3.3.

[3

v o o 3 . m s
CD105-PE

CD80- FITC

27 3

CD45-PE HLA DR-PE

Figure 3.3: Surface markers of stem cells in the third culture

Markers CD90 CD105 CD34 CD45 HLA DR

Positive rate 94.6 £3.7 979+37 | 16+06 | 14+1.7 | 1.03+1.1

Comments: The results showed that the cell samples were all
positive with CD90 ( 94.6%), CD 105 ( 97.9%) and negative with CD34
(1.6%), CD45 (1.4%) and HLA DR (1.03%).
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3.2. Evaluation the efficacy and safety of the therapy
3.2.1. Efficacy of the therapy
3.2.1.1. Evaluation of clinical treatment outcomes

100%

290%
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TO Tl T4 T12 T26 52

Tuan
Figure 3.4. The proportion of pain change when walking in different time
Comment: Prior to treatment, 100% of patients had pain while
walking, in which 66.7% had knee pain after walking for a distance and
33.3% had immediate pain. Since after 6 months of treatment, there is no
case having pain right after getting started to walk. In addition, before
treatment, 100% of patients had pain when climbing upstairs. After 6
months of treatment, the proportion of knee pain when climbing upstairs

was 69.4% and reduced to 48.6% after 1 year of treatment.
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Figure 3.5. Efficacy of therapy on improvement of VAS score
Comment: Before treatment, the mean VAS score was 6.75 = 0.78,
reduced to 2.33 + 1.22 after 6 months of treatment and to 1.78 + 1.32
after 1 year of treatment. This improvement was statistically significant
with p <0.001.
In addition, the duration of morning stiffness reduced from 10.07 +
6.52 minutes before treatment to 0.22 + 0.95 minutes after 1 year of
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treatment with p <0.001. The range of knee motion increased from
101.39 ° + 11.42 to 127.50° + 4.36 after 1 year, the difference was
statistically significant (p <0.001).
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Figure 3.8. Efficacy of therapy on WOMAC score
Comment: The mean WOMAC score decreased from 51.58 +
7.40 before treatment to 9.06 + 8.8 after 1 year of treatment. In
particular, there was statistically significant improvement in
WOMAC pain scores, WOMAC stiffness scores and WOMAC
mobility scores with p <0.001.
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Figure 3.9. Efficacy of therapy on LEQUESNE
Comments: After 1 year of treatment, the mean LEQUESNE score

improved with the decrease from 17.22 + 1.99 to 4.19 + 3.00, which was
statistically significant, p <0.001.
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Table 3.22: The change of VAS, WOMAC, LEQUESNE scores
according to stages on X-ray (n=72 joints)

VAS TO T1 T4 T12 T26 T52
Stage2 | 6.6+0.8 | 4.9+1.3 | 3.6+1.1 | 2.9+1.0 | 1.5+1.0| 0.6+0.7
Stage3 |6.8+0.8 | 5.3+t1.3 | 4.4+1.0 | 3.5+1.1 | 25+1.2|2.0+1.3

P >0.05 | >0.05 <0.05 >0.05 <0.01 | <0.01
WOMAC TO T1 T4 T12 T26 T52
Stage 2 [51.3+7.3|35.2+11.7|22.6+£11.4| 15.64+8.3 | 6.2+4.8 | 2.6+2.7
Stage 3 |51.6+7.5(39.2+11.8|30.8+10.7(21.1+10.8|13.3+9.5|10.2+9.0
P >0.05 >0.05 <0.05 >0.05 <0.05 | <0.01
LEQUESNE TO T1 T4 T12 T26 T52
Stage 2 |17.0+2.2| 12.2+35| 8.7+3.3 | 6.5+2.5 | 3.4+2.3 | 1.5+1.5
Stage 3 |17.241.9] 13.2+3.3|10.742.9 | 8.1+3.2 | 6.0+2.9 | 4.7+2.9
P >0.05 >0.05 <0.05 >0.05 <0.01 | <0.01
Comments: There was improvement in VAS, WOMAC,

LEQUESNE scores in both stages. However, after 6 months and 1 year,
the injured knees in stage 2 had better improvement than stage 3 with
statistically significant difference (p <0.05 after 6 months and p <0.01
after 1 year).

3.2.1.2. Evaluation subclinical treatment outcome

Evaluation efficacy of treatment on ultrasound

Table 3.27. Evaluation efficacy of treatment by cartilage thickness on

ultrasound (n=72 joints)

Before After 6 After 1
Cartilage thickness | treatment months year P
(T0) (T26) (T52)
Trochlear groove 2.3310.56 | 2.62+0.51 2.71+046 | <0.01
(mm)
Medial condyle of | 1.89+£0.45 | 2.25+0.57 | 2.31+0.53 | <0.001
femur (mm)
Lateral condyle of | 2.01+0.51 | 2.33£0.51 | 2.40+0.46 | <0.001
femur (mm)
General (mm) 2.08+0.36 | 2.40+0.42 | 2.48+0.36 | <0.001
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Comment: The mean cartilage thickness on ultrasound after 6
months increased from 2.08 = 0.36 mm to 2.40 + 0.42 mm and after 1
year was 2.48 + 0.36 mm with p <0.001.

In addition, the proportion of patients with synovial fluid
decreased from 56.9% to 34.7% after 6 months of treatment and to
23.6% after 1 year of treatment.

Evaluation efficacy of treatment on MRI
Table 3.31. Evaluation efficacy of treatment by cartilage thickness on MRI

(n=72 joints)

. . Before After 6 After 1
Cartilage thickness
on MRI treatment months year P
(TO) (T26) (T52)
Femoral condyle 1.52+057 | 1.61+0.59 | 1.65+0.56 | <0.001
Tibial plateau 1.59+£0.59 | 1.68+0.59 | 1.75+0.57 | <0.001
Patellofemoral joint | 1.75+0.50 | 1.80+0.52 | 1.83+0.53 | <0.05

Comments: Cartilage thickness in 7 locations on MRI all had
statiscally significant improvement with p< 0.01.

In addition, there was improvement in bone marrow edema at all
three sites of the knee, thigh and tibia after 6 months and 1 year of
follow-up. However, this improvement was not statistically significant
with p> 0.05.

3.2.2. Safety of the therapy

Table 3.33. Complications of local site of the therapy (n=72 joints)

Findings n %
Knee joint pain after stem cell injection 5 6.95
Synovial fluid 4 5.56
Joint infection 0 0.0
Infection of soft tissue around the joint 0 0.0
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Comment: The proportion of pain after injection was 6.95%, of
which, only 2 cases had pain lasting more than 24 hours. There was
5.56% of knee joints had synovial fluid after injection. No case had joint
or soft tissue around the joint infection after injection.

Table 3.34. Complications of abdominal fat collecting site (n=36

patients)
Findings n %
No 26 72.2
Local pain at Yes 10 27.8
the site Mean VAS scores 1.1 + 1.9 (0-5 points)
Abdominal No 26 72.2
purpura Yes 10 27.8
The mean duration (days) 1.8+3.3 (0 - 10 days)

Comment: The abdominal pain proportion after fat removal was
27.8%, in which most patients had pain within one day, the highest VAS
score was 5 points. Only 1 patient had pain lasting more than 24 hours.
There were 27.8% of patients with abdominal purpura after fat removal.
The longest duration was 10 days.

In addition, our study did not record any systemic side effects such
as headache, dizziness, rash, bleeding, or shock. MRI images of knees
after 12 months of treatment did not show abnormal tumors.

Table 3.35. Evaluation of satisfaction after treatment ( n=36 patients)

Satisfaction After 6 months After 12 months p
Not satisfied 8 22.2 3 8.3

Satisfied 21 | 583 9 25.0 0_;5
Very satisfied 7 194 24 66.7

Comment: The proportion of patients satisfied with the therapy
increased gradually over time. After 6 months of treatment, the
proportion of satisfied patients was 58.3% and very satisfied was 19.4%.
After 1 year of treatment, these rates were 25% and 66.7%, respectively
(p <0.05).




17

CHAPTER 4: DISCUSSION

4.1. Clinical, subclinical and stromal vascular fraction characteristics
4.1.1. Clinical characteristics
4.1.1.1. Clinical symptoms

Our study found that 100% of patients had knee pain in which, the
majority of patients had mechanical pain type (88.9%), only 11.1% had
inflammation type pain due to accompanying synovial membrane
inflammation (Table 3.4). This result is similar to the study of Bui Hai
Binh showing that mechanical pain accounted for 97.5% and the study of
Dang Hong Hoa with the percentage of 95.2%. The proportion of knee
stiffness in our study was 86.1%. The longest duration of morning
stiffness was 30 minutes (Table 3.4). This finding is similar to Bui Hai
Binh’s study with the proportion of joints having morning stiffness sign
being 75.4%.
4.1.1.2. Clincal signs

In our study, the common signs were crepitus in examination and
sign of patellofemoral leision with the proportion of 93.1%, 79.2%,
respectively (Table 3.6). The sign of crepitus in examination in our study
was similar to that of Bui Hai Binh’s study (90.2%) and Nguyen Thi
Thanh Phuong’s study (96.7%). This is an important sign reflecting knee
osteoarthritis which were included in the diagnostic criteria of American
College of Rheumatology (ACR) in 1986 and 1991. Rubbing the
cartilage surfaces can create the sound which indicates that the
patellofemoral joint is damaged. The percentage of this sign in our study
was similar to that of Dang Hong Hoa’s study with 78.6%. In knee
osteoarthritis, injured joints will have limited mobility. The proportion of
knee flexion limit in our study was 93.05%. There are no cases of knee
extention limit (Table 3.6).
4.1.2. Subclinical characteristics
4.1.2.1. X-ray features

Through evaluation of 36 patients with osteoarthritis, we found that
the proportion of patients with axial deformities with internal direction
being 44.4% and the external direction being 5.6% (Table 3.7). The above
results indicated that the varus axis rate is quite high among Vietnamese
people. Hunter et al (2009) have provided evidence that in patients with
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knee osteoarthritis, the anatomical axis is associated with the progression
of osteoarthritis with other risk factors such as obesity, the strength of the
quadriceps muscle, loose joints condition and severity of the disease. Our
results show that 86.1% of patients had narrow joint space on X-ray with
81.9% of tibiofemoral joint, 51.4% of lateral tibiofemoral joint and
76.3% of patellofemoral joint (Table 3.7). Both domestic and foreign
studies showed that narrow joint space appeared in medial tibiofemoral
space more commonly than in lateral tibiofemoral joint. This can be
explained by the difference in distribution of body weight to the joint
surfaces of two locations. When the joint is in an upright position, the
medial tibiofemoral portion carries 60-70% of the body weight during the
load-bearing activities. The proportion of knee osteophytes in our study
was 88.9%, of which, osteophytes in medial tibiofemoral, lateral
tibiofemoral and patellofemoral were 87.5%, 72.2% and 81.9%,
respectively (Table 3.7). The results of clinical and epidemiological studies
suggested that osteophytes are the most common sign in patients with knee
osteoarthritis.
4.1.2.2. Ultrasound features

In our study, synovial fluid under ultrasound was 57%, in which
mostly had little volume of fluid, accounting for 41.7%. No case of severe
synovial fluid was recorded. lagnocco's study on 82 patients with knee
osteoarthritis in Italy showed that the incidence of synovial fluid on
ultrasound was 43% and that there was a strong correlation between
ultrasound features and Lequesne scores (a score to evaluate the severity of
knee osteoarthritis) as well as the pain status of the patient. The proportion of
osteophytes on ultrasound was 91.7%, in which in medial tibiofemoral joint
was 90.3%, higher than in lateral tibiofemoral joint (86.1%) (Table 3.8).
The proportions of lesions under ultrasound was higher than on XQ.
4.1.2.3. MRI features

In our study, 100% of knee osteoarthritis patients had cartilage
lesions, osteophytes, and synovial fluid on MRI. The proportion of synovial
membrane thickness and Baker’s cyst was 2.8% and 23.6%, respectively,
similar to the detection rate on ultrasound (Table 3.8). The proportion of
bone marrow edema and meniscus lesions were found to be quite high at
54.1% and 65.3%, respectively (Figure 3.2). According to Bui Hai Binh, the
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percentages of lesions in osteoarthritis were: 99.1% - synovial fluid, 98.2% -
cartilage lesions, 97.3% - osteophytes, 76.6% - bone marrow edema, 19.8% -
Baker’s cyst, 10.9% - subchondral follicle, 1.8% - synovial membrane
inflammation and 70.3% - meniscus damage. Severe cartilage lesions with
the width and the depth > 10 mm are common in medial tibial plateau
(20.8% - 13.9%), medial condyle of femur (26.4% - 8.3%), medial
trochlear articular facet (26.4% - 8.3%) (Table 3.11, 3.12). In addition, we
also had cartilage lesions at the later facet of the patella with the percentage
of 19.4%. In our study, 100% of the knee joints had osteophytes in which the
percentage in the patella was highest (100%), then in the femoral condyle
(95.8%), and the tibial plateau (75%). Osteophytes greater than 5 mm were
found in the margin of medial condyle of femur (63.9%), medial tibial
plateau (41.7%), trochlear joint (inner surface: 45.8% and outter surface:
37.5%) (Table 3.14). This result is similar to the study of Nguyen Thi Thanh
Phuong, showing that the osteophyte found in the patella was 90.6%,
followed by the medial condyle of femur of 66.4% and the medial tibial
plateau of 56.1%. Big osteophytes are mainly concentrated in the medial
condyle of femur, with osteophytes degree 1l being 28.2% and degree IlI
being 8.7%. Bone marrow edema is degenerative lesion including swelling,
bone marrow necrosis and fibrosis. Our results show that bone marrow
edema was common in the tibia and femur with similar percentages of
54.1%, in which mainly located at the medial condyle of femur (30.6%) and
the medial tibial plateau (40.3%).
4.1.3. Characteristics of SVF collected

According to the Adistem protocol, the minimum number of cells
obtained to ensure the injection procedure for the patient must be 10’ /
ml. In our study, 100% of the cell sample had 10 times higher than the
standard (> 10°® cells / ml). This result shows that Adistem's technical
process separated dozens of times the number of cells comparing to
traditional methods and had high survival rates. To evaluate the quality
of stem cells, we randomly cultured three samples of cells. Isolated cells
after culture are typically rhombus and continue to proliferate, merge and
spread over the surface of the culture plate. These are fibroblast-shaped
cells that are typical of the mesenchymal cells, similar to mesenchymal
cells derived from other tissues. The cell sample contains a stem cell
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population capable of adhering. In this study, CD90 and CD105 markers
had high positive rates (> 95%) while CD34, CD45, and HLA-DR were
negative (Figure 3.4). This finding is consistent with the findings of other
published authors on stem cell characteristics isolated from adipose
tissue. Thus, in initial evaluation step, culture cells had characteristics of
mesenchymal stem cells from adipose tissue. In Vietnam up to now there
have been many studies of stem cell seperating according to Adistem
procedure and obtained high quantity of cells, high survival rate,
effective activation which is potential for clinical applications.
4.2. Evaluation of efficacy and safety of the therapy
4.2.1. Evaluation of treatment outcomes
4.2.1.1. Clinical evaluation of treatment outcomes

In our study, after one year of follow-up, the patients had
improved clinical symptoms such as: pain in sleep, pain in walking, pain
in rest, pain in climbing stairs, pain when standing and when changing
position without touching chair, especially these symptoms significantly
improved after 6 months of treatment. Similarly, VAS, WOMAC, and
LEQUESNE scores showed statistically significant improvement after
one year of follow-up with p <0.01. The duration of morning stiffness
decreased from 10.07 + 6.52 minutes before treatment to 0.22 £ 0.95
minutes after 1 year of treatment (p <0.001). After 6 months of treatment,
the knee function was most markedly improved compared to before
treatment because at this time knee pain was improved due to the effects
of cartilage recovery. After 12 months of treatment, the condition of the
knee pain continues to improve, showing the role of the cartilage to
recover. In addition, many studies have shown that mesenchymal stem
cells have anti-inflammatory and immunosuppressive effects through B
and T cell modulation, stimulating the release of anti-inflammatory
factors such as Interleukin 10 (IL-10) , IL-1 receptor antagonist (IL-1
RA) or prostaglandin E2 (PGE2) which help to improve arthralgia,
especially inflammation-like pain (pain at night, pain at rest), stiffness
and limited joint mobility. Simultaneously with improvement of pain
symptoms due to arthritis joint recovery, exercise enhancement, knee
mobilization of the patient helped to improve the knee functions. In our
study, the amplitude of knee arthroplasty increased from 101.39° + 11.42
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to 127.50 ° + 4.36 after one year of treatment, which was statistically
significant (p <0.001) (Figure 3.7). The mean WOMAC score decreased
from 38.42 £ 5.19 before treatment to 8.29 + 6.86 after 6 months of
treatment and to 6.31 £ 6.36 after 1 year of treatment with p <0.(Figure
3.8). The results of our research are similar to the results of some authors
in the country and in the world.

After treatment, we observed an improvement in the VAS,
WOMAC, and LEQUESNE scores in both grade Il and grade Il patients.
However, at 6 months and 1 year, the injured knee in grade Il had better
improvement than grade Ill, with p <0.05 (after 6 months) and p <0 1
(after 1 year) (Table 3.22). The results showed that the less severe of knee
osteoarthritis before treatment was, the better efficacy could be achieved.
Michalek's study of 1114 osteoarthritis patients treated with adipose tissue-
derived stem cell therapy showed that obesity and degeneration severity
were associated with joint cartilage recovery.
4.2.1.2. Subclinical evalution of treatment outcomes

Evaluation of efficacy under ultrasound

The results showed that the cartilage thickness improvement was
statistically significant at all three sites lateral condyle of femur, medial
condyle of femur va trochlear groove (p <0.001). The mean cartilage
thickness on ultrasound after 6 months increased from 2.08 £ 0.36 mm to
2.40 = 0.42 mm and after 1 year was 2.48 + 0.36 mm with p <0.001 (Table
3.27). Thus, there is a remarkable improvement in cartilage thickness after
6 months of treatment. This result is also consistent with improvement in
clinical symptoms after 6 months of treatment. This shows Adistem's
adipose-derived-tissue stem cell therapy has recovered damaged cartilage
joints, regenerating new cartilage while all previous treatments could only
stop cartilage destruction. The proportion of patients with synovial fluid
decreased from 56.9% to 23.6% after one year of treatment. Medium
synovial fluid was significantly improved: from 15.2% pretreatment to 0%
after 1 year of treatment. (Figure 3.12). This suggests that synovial
membrane inflammation was improved with the recovery of cartilage -
which is the primary lesion and the origin of the disease. Reduction of
inflammation and synovial fluid is consistent with improvement of pain
symptoms and limitation of mobility.
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Evaluation of efficacy on MRI

In our study, the surface of cartilage in all 7 positions on MRI had
statistically significant improvement: lateral condyle of femur, medial
condyle of femur, trochlear groove, medial tibial plateau, lateral tibial
plateau, centered plateau and patellar with p< 0.01. This result is similar to
the results of many domestic and foreign authors. The study by Liang-jing
Lu in 2016 on 18 patients with knee osteoarthritis revealed that the volume
of cartilage of thigh bone, tibia and patellar increased stably over the entire
follow-up period with statistical significance at 6 months, 12 months and 18
months after treatment. In addition, our study showed an improvement in
bone marrow edema at all three sites of the thigh, tibia and patella after 6
months and 1 year of treatment. However, this improvement was not
statistically significant with p > 0.05 (Table 3.32). This result is similar
to the study of Liang-jing Lu (2016) also showing the improvement of
bone marrow edema on MRI after 2 years of follow-up. Similarly, the
study of Jaewoo Pak (2016) also recorded the reduction of bone marrow
edema on MRI after 22 weeks of treatment.

4.2.2. The safety of the therapy

To assess the efficacy of a therapy, it is vital to evaluate its safety.
Adult stem cells are stem cells found in the body's organs after birth,
developed and differentiated in that organ despite in small numbers.
However, the use of adult stem cells has the advantage of being able to
take stem cells from one patient, culture (or not) and then transplant
(autologous transplantation) to the same patient without fearing the
body's immune system attacks. Furthermore, using adult stem cells is less
likely to be cancerous or beyond quantitative control comparing to
embryonic stem cells.

In the course of the study, we did not record any serious local or
systemic side effects (Table 3.33, 3.34). MRI images at stem cell
transplantation site after 12 months of follow-up did not show any abnormal
tumor. To assess the safety of autologous adipose tissue-deriving stem cells,
in 2013, Jaewoo Pak and colleagues conducted a study of 91 patients with
100 joints (74 knee joints, 2 ankle joints, 22 hip joints in which 15 joints
were noninfectious necrosis of the femoral head, 7 degenerative joints, 2
cases of lumbar disc herniation) were injected with the mixture of adipose
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tissue-deriving stem cells and platelet-rich plasma. The average follow-up
time was 26.62 + 0.32 months (the longest time was 36 months). The results
showed that on MRI at the grafted stem cell site, there was no sign of tumor
formation after 3 months and after 3 years of treatment. However, symptoms
of joint pain and swelling may be due to cell death. The author concludes
that autologous adipose tissue-deriving stem cells with PRP is a safe method
of treatment for on-site injection. The studies by Centeno conducted over 2
years on 339 patients with osteoarthritis and Wakitani conducted in 11 years
of treatment of 41 patients with osteoarthritis using mesenchymal stem cells
showed that this was a safe therapy. There have been no cases of infection or
cancer after treatment.

In this study, we found that the proportion of patients satisfied
with the therapy increased gradually over time. After 6 months of
treatment, the proportion of satisfied patients was 58.3% and very
satisfied was 19.4%. After one year of treatment, these rates were 25%
and 66.7%, respectively (Table 3.35). This shows that adipose tissue-
derived stem cell therapy improves symptoms for patients, enables them
to walk normally and perform daily activities.

CONCLUSION

1. Clinical, subclinical characteristics of osteoarthritis stage I1-111
and features of stromal vascular fraction collected:

- Common symptoms: mechanical pain 88.9%; 100% knee joints
had pain when walking or climbing stairs. Morning stiffness sign accounted
for 86.1%. Crepitus in examination 93.1%; sign of patellofemoral leision
79.2%.

- X-ray findings: axial deformity accounting for 50%; 86.1% joints
had narrow joint space; osteophytes 88.9%; subchondral sclerosis 65.3%.

- Ultrasound findings: synovial fluid 57%; osteophytes 91.7%.
Cartilage thickness in the position of medial condyle of femur, lateral
condyle of femur, trochlear groove was 1.89 + 0.45 mm, 2.01 £ 0.51mm
and 2.33 £ 0.56 mm, respectively.

- MRI findings: 100% knee joints had cartilage injuries, osteophytes
and synovial fluid; bone marrow edema and meniscus injuries were 54.1%
and 65.3%. Severe cartilage injuries occurred commonly in medial
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tibiofemoral joint. The mean thickness of cartilage in the lower extremity of
the femur was 1.52 + 0.57 mm and in the upper extremity of the tibia was
1.59 + 0.59 mm.

- Features of stromal vascular fraction collected

+ Quantity of nuclei cells: (1.87 + 0.24) x 10° cells, quantity of
nuclei cells injected into 1 knee joint: (5.38 + 0.13) x 108 cells. The rate
of cell survival: 97%.

+ Stromal vascular fraction derived from adipose tissue carries the
characteristics of mesenchymal stem cells: cultured cells are typically
rhombus; capable of adhering; expressing surface markers: positive for
CD90, CD105 and negative for CD34, CD45 and HLA-DR.

2. Initial efficacy and safety of autogous adipose tissue-deriving stem
cell therapy
2.1. Treatment outcome

- After 1 year of follow-up, the patients had statistically
significant improvement in pain status and the level of exercise
restriction. In particular, these symptoms improved significantly after 6
months of treatment (p <0.05).

- The mean VAS, WOMAC, LEQUESNE scores had statistically
significant improvement with p< 0.001.

- Patients with knee osteoarthritis in stage Il responded to therapy
better than in stage 111 (p< 0.05).

- There was a statistically significant improvement of cartilage
thickness on ultrasound and MRI (p< 0.01).
2.2. Safety

The study proved this therapy safe: No serious local or systemic
adverse effects occured. The proportion of patients satisfied with the
therapy increased gradually over time.

RECOMMENDATIONS

Primary knee osteoarthritis stage Il and 11l should be treated with
autologous adipose tisse-derived stem cell therapy, especially stage Il to
have better efficacy.





