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GIOI THIEU LUAN AN

1. Dit van dé

Thoai hoa khop g6i (THKG) 1a bénh thuong gap ¢ nguoi
c6 tudi, hién nay dang c6 xu huéng ting & lra tudi trung nién.
Tén thuong dic trung caa THKG 1a su bong giy, mat dan sun
khép do mat can bang giita qué trinh tong hop va huy hoai mo
sun. Sun khép bj t6n thuong khong c6 kha nang tu phuc hdi do
khdng c6 mach nudi, vi vay diéu tri noi khoa giai doan dau chi
la diéu tri triéu chimg. Khi THKG d3 budc sang giai doan
trung binh va mudn, chi dinh thay khdp von 14 sy lya chon
hang dau. Tuy nhién, thay khop 12 mot phau thuat 16n, chi phi
cao, ty 1¢& bién chung nhiéu, khong phai tat ca bénh nhan
THKG déu c6 diéu kién dé thay khop. Mit khac, bénh nhan
sau thay khép phai d6i mat v6i nhitng 1an phau thuat thay lai
(Revision) do khép hét thoi gian sir dung, ddc biét ddi voi bénh
nhan & tudi trung nién. Pung trude thue té ndy, nghién ctru mot
phuong phap diéu trji gilip bao ton khép hodc day Iui dugc thoi
gian thay khop da tro nén cap thiét doi v0i cac nha lam sang,
va li¢u phap té bao gbc (TBG) da dugc tlen hanh nghién ctru.
Trén thé gidi, dd co nhidu nghién ctru tién 1am sang ciing nhu
thir nghiém lam sang, da chirng minh kha nang biét hoa thanh
té bao sun cua TBG, tir d6 co thé ung dung cho diéu tri bénh
bénh THKG. Tai Viét Nam, cho t&i nay, chua c6 mot nghién
ctru NAo dé cap vé van dé nay, vi vay chung toi tién hanh d¢ tai
“nghién ctru Gng dung phau thuit ndi soi tao ton thwong
duwéi sun va ghép khoi té bao goc tiy xwong tu thin trong
diéu tri thoai hoa khop g0i” voi hai myc tiéu:
1- Nghién citu ddc diém mét so chi sé té bao tiy xwong va
khoi té bao goc tach tir dich tuy xwong cia bénh nhén thodi
héa khép goi.
2- Ddnh gid két qua diéu tri thodi héa khép goi bang ndi soi
tao ton thwong duwi sun va ghép khoi té bao goc tiy xwong tir
than.



2. Tinh cép thiét ciia luin 4n

Tai Viét Nam, cung véi su phat trién di 1én cua kinh té x4
hoi, tudi tho trung binh cua con ngudi ngay cang tang, theo dé
ty ngudi c6 tudi va bj THKG ciing ting theo. Mit khac, ty 18
thira can béo phi ¢ gi6i tré cling dang da tang 1én, la yéu t6
nguy co thuc diy tinh trang THKG xuat hién som. Tai Viét
Nam, chua c¢6 nghién ctru nao vé ung dung TBG diéu tri
THKG, do d6, mot nghién ctru tng dung TBG diéu tri THKG
nham thay thé hodc day lui thoi gian thay khép da tro nén cip
thiét.
3. Nhirng déng gop méi ciia ludn an

La cong trinh nghién ctru dau tién duoc tién hanh tai Viét
Nam vé phuong phap diéu tri THKG bang ndi soi tao ton
thuwong dudi sun va ghép khéi TBG tity xuong tu than
4. B6 cuc ciia luéin an

Luan an gdm 132 trang, bao gdm céac phan: dit van dé (3
trang), tong quan (44 trang), dbi twong va phuong phap
nghién ctru (21 trang), két qua nghién ciru (22 trang), ban luan
(39 trang), két luan (2 trang), kién nghi (1 trang). Luan an c6
26 bang, 33 hinh anh, 13 biéu do, 153 tai liéu tham khao (tiéng
Anh va tiéng Viét)

Chuwong 1: TONG QUAN

1.1. CAU TRUC VA CHUC NANG SUN KHOP

1.1.1. Thanh phin ciia sun khép: sun khép gom té bao sun
va chit cin ban. Trong chit cin ban co 10-20% Collagen typ
I, 4-7% Proteoglycan, 65-80% la nudc. Ngoai ra cic thanh
phan khic nhu aggrecan, collagen type (V, VI, IX, X, XI),
protein, hyaluronate, fibronectin, va lipid, chiém <5%. Té bao
sun 1a t& bao trung mo chuyén biét cao, ¢d vai trd téng hop nén
chat cin ban.

1.1.2. Ciu tric ciia sun khép: cac thanh phan ciu tao nén sun
khop duoc sap xép theo 4 16p (ving) tir ndng dén sau, gdbm: 16p
nong (vung 1), 16p gitra (vung Il), 16p sau (vung Il1) va vung



canxi hoa (vung V). Vung IV c¢6 vai tro nhu “mo neo” giir chat
sun vao 16p xuong dudi sun.

1.1.3. Vai tro cia sun khép

+ Sun ¢6 vai tro nhu 16p dém bao boc dau xuong cua khédp,
giup khép tranh duoc tdn thuong do céc luc va dap, luc nén.

+ Giam ma sat gitra cac thanh phan ctia khép

+ Phén phdi déu luc tac dong 1én dau xwong, gitp ddu xuwong
duéi sun giam thiéu luc tic dong do trong hrong co thé.

1.2. PAI CUONG VE BENH THOAI HOA KHOP (THK)
1.2.1. Pinh nghia: THK la tinh trang suy gidm chirc nang cua
sun khép, biéu hién 13 sy mon va rach dan sun khép, do hiu
qua cla sy mat cn bang giita hai qua trinh tong hop va hiy
hoai syn va xuong dudi sun.

1.2.2. Chan doan THKG: chan doan THKG theo tiéu chuan
cta hoi khdp hoc Hoa K}‘I (ACR) 1991:

Theo tiéu chudn lam sang: 1) dau khép; 2) Lao xao khi cir
dong g01 3) Cting kh6p budi sang dudi 30 phat; 4) Tudi > 40,
5) So thiy phi dai xuong. Chan doan xac dinh khi ¢6 cac yéu td
1,2,3,4hoac 1,4, 5.

Theo tiéu chucfn lam sang va cdn lam sang:1) Dau khdp; 2)
Gai xuong 6 ria khop trén XQ; 3) Dich khép la dich thoai hoa;
4) Tudi > 40; 5) Cling khop bubi sang dudi 30 phut; 6) Luc cuc
khi ctr dong khép. Chan doan xac dinh khi c6 cac yéu t6 1, 2
hoac 1, 3, 5,6 hoac1,4,5,6

1.2.3. Phan loai THKG

THKG tién phat: Su 1ao hoa la nguyén nhan chinh.

THKG thir phdt: Thuong 13 hau qua sau chan thuong; sau cac
bénh 1y xwong sun

1.2.4. Phan d90 THKG

Duwa trén tén thwong gidgi phdu (Theo Outerbridge):

Do 0: sun khép binh thuong; D¢ I: sun khdp tré nén mém hon,
pht né va c6 thé doi mau vang; D¢ II: khuyét mot phan bé day
ctia sun hodc xuét hién cac vét nat trén bé mit sun khép; Po



I1I: vét nit cua syn sdu hon nhung ngang muc dudi sun; PO
IV: mat hoan toan bé day cua sun, 10 xuong dudi sun.

Duea trén phim XQ: D¢ I: khe khop gan nhu binh thuong, ¢6 thé
c6 gai xuong nho; P¢ II: khe khop hep nhe, c6 gai xuong nhd;
Do II: khe khédp hep 10, co nhiéu gai xuong kich thude vira,
vai chd dic xuong dudi sun, co thé c6 bién dang dau xuong;
Pé IV: khe khép hep nhiéu, gai xuong kich thudc 16n, dic
xuong dudi sun, bién dang rd dau xuong

Dwa trén cong hwong tir (CHT) theo Noyes: D¢ 0: bo sun
khop binh thuong; PJ I: dudng vién cia sun binh thuong
nhung sun ton thuong tang tin hi¢u; P9 2: mat sun mon hodc
loét <50% bé day sun; Do 3: ton thuong phﬁn 16n bé day sun,
>50% nhung <100%; ¢ 4 ton thuong toan bo bé day sun
1.2.5. Piéu tri THKG

Khéng dung thuéc: bao gom tip luyén giam cin, vat 1y tri
liéu, deo nep chinh hinh...

N@i khoa: bao gom thudc chéng viém khong steroid, steroid.
Cac thuc phém churc nang hd tro nhu glucosamine, chondrotin,
UC2...Tiém Dung dich HA (Hyaluronic acid) hay Huyét twong
giau tiéu cau (Plate rich plasma-PRP) ciing lam giam dang ké
cac triéu chirng cua THKG

Ngogi khoa: chi dinh diéu tri phu thuat dugc dat ra khi diéu
tri ndi khoa két hop vat 1y tri liéu khong con mang lai hi¢u qua.
Nhitng phau thuét can thiép ti thiéu duoc vu tién thuc hién khi
c6 chi dinh, & giai doan dau nhu nodi soi 1am sach; tao ton
thuong dudi sun; ghép té bao sun tu than...Céac phau thuit xam
lin bao gom duc xwong chinh truc, thay khép gbi ban phan,
toan phan.

Té bao géc (TBG): véi kha nang ty tai tao va biét hoa thanh
nhiing té bao chuyén biét, da dong, nhiéu nghién ciru co ban
trén dong vat thuc nghiém da chung minh TBG c6 kha nang
biét hoa thanh té bao sun. Trén ngudi, cic nghién ctu thir
nghiém 14m sang va tmg dung TBG diéu tri THKG di mang lai
két qua kha quan.



1.3. SOLUQC VE TE BAO GOC (TBG)
1.3.1. Kh4i niém chung vé TBG: TBG la thuit ngit dung dé
chi mot loai té bao dic biét, duy nhét c6 kha nang tu tai tao
moi va biét hoa thanh nhiing t& bao chuyén biét trong nhiing
diéu kién nhat dinh. TBG véi nhimng dic tinh dic trung cia nd
c6 thé c6 ngudn gdc tir phoi, bao thai hoidc cé thé trudng thanh.
1.3.2. Ngudn TBG sir dung trong diéu tri tai tao md, to chirc

Hién nay, cac ngudn TBG chu yéu str dung trong ciy ghép
diéu tri tai tao mo, to chlrc gdm tuy xuong, mau ngoai vi, Mau
cubng ron va md md.
1.4. TUY XUONG VA TBG CUA TUY XUONG

Tuy xwong 1a khoang dugc 1ip ddy boi cac dng tuy cua
xuong dai va trong cac hoc cua xuwong det. Tuy xwong dugc
xem nhu bé chira TBG cua co thé. Tuy xuong ¢ 3 loai TBG
nhung hién nay c6 hai loai dugc nghién ctru va Gng dung trén
1am sang nhiéu nhét 1a TBG tao mau (hematopoietic stem cells-
HSC) va TBG trung md (mesenchymal stem cells-MSC):
1.4.1. HSC: c6 kha nang biét ho thanh cac té bao cua hé thong
mién dich va tudn hoan, dam nhiém qué trinh duy tri tai tao
méu hang dinh. HSC duoc str dung trong ghép TBG tao mau
dé diéu trj mot sd bénh mau nhu: leukemia, thalassemia, hd tro
diéu tri ung thu bang hoa chit, xa tri liéu cao... Cac nghién ctru
gan day da dua ra mot khai niém mai 1a HSC trong nhitng hoan
canh thich hop co6 thé tham gia tai tao hodc sta chita cac co
guan td chure khac khong thudc co quan tao méu, vi du nhu mo
xuong, mo sun...goi la tinh mém déo cua HSC. Hién nay, phan
tir CD34 1a marker chu yéu dé xac dinh HSC.
1.4.2. MSC: 1a nhiing té bao dém cua tuy xuong, c6 dic tinh
ctia nhitng TBG van ning, chung dugc tim thiy trong chat dém
cua tuy xuong khong tao mau. Ngoai tuy xuwong, MSC con
théy ¢ co, rau thai, mau ngoai vi, md... MSC c6 thé biét hoa
thanh nhiéu loai t& bao nhu nguyén bao xuong, nguyén bao
sun, té bao co tim, té bao than kinh... MSC cua nguoi thuong
duoc phan 1ap tir 16p té bao don nhan cua tay xuong. Co 3 tiéu



chuan téi thiéu xac dinh MSC cua nguoi : 1) kha ning bam
dinh vao bé mit nhwa khi nudi cdy, 2) biéu hién nhitng khang
nguyén bé mat dic hiéu va 3) kha nang biét hoa in vitro thanh
osteoblasts, adipocytes, va chondroblasts.
1.5. UNG DUNG TBG TRONG PIEU TRI BENH THKG
Bang cac nghién ctru thue nghiém va thir nghiém 1am sang,
nguoi ta dd ching minh: Tiém TBG ty than vao khop 1a an
toan; c6 thé lam giam triéu ching dau trong bénh 1y THK; 1am
cham qua trinh THK; c6 kha nang tai tao sun khop

) . Chuong 2 ] . ]
DPOI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1. POI TUQNG NGHIEN CUU

2.1.1. Tiéu chuan lya chon

THKG tién phét, duoc chin doéan theo tiéu chuin cua ACR
(1991), giai doan II va III (theo tiéu chuan cua Kellgren-
Lawrence). Tudi tir 40-70. Khong phén biét nghé nghiép, gioi.
2.1.2. Tiéu chuin loai trir: THKG th{r phéat sau chan thuong;
THKG tién phat do IV hoac do Il va Il nhung kém theo:Veo
truc chi, méc cac bénh viém nhiém, bénh man tinh khac

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Thiét ké nghién ctru: mo ta tién ctru, can thi¢p 1am
sang, cat ngang, c6 theo ddi doc

So do nghién ciru:

Bénh nhAnTHKG tién phat

2

Xét nghiém mau ngoai vi trudc va sau

Choc hat
120mI DTX

lay DTX: tim hiéu su thay ddi cac chi
sO t€ bao mau ngoai vi

Xac dinh dic diém té

bao va TBG

Téch, c¢6 dic TBG bang
ly tdm ty trong

NS tao ton thuong md

dudi sun

L2

Xac dinh méi lién quan
gitra dac diém mot sb chi
s6 TB va TBG cua tay
xuong voi mot s6 dac diém
cua nguoi bénh

v

10ml khéi
TBG

Khép
Gbi

bénh gid két qua sau
mo 6, 12, 18 va sau
24 thang

v |

Xéc dinh méi lién quan giita mot s6 dac diém cua khéi TBG
véi két aua diéu tri




2.2.2. Co miu: cd mau thuan tién, gdbm 46 bénh nhan

2.2.3. Thoi gian va dia diém nghién ciru

Thoi gian nghién ciru: tur thang 11/2011-1/2015.

Pia diém nghién ciu: Vién Chan thwong Chinh hinh, Bénh
vién Viét Puc; khoa Huyet Hoc, khoa Chan doan Hinh anh,
Bénh vién Trung Uong Quéin Doi 108.

2.2.4. Cac chi tiéu nghién ciru

- Pic diém chung cua d6i tuong nghién ciru

- Pic diém 1am sang trudc md

- Pic diém chan doan hinh anh truéec mod

- Pic diém tén thuong trong md

- Dién bién trong mé

- Pic diém sb lugng té bao gde cua tiiy xuong

- Pic diém khéi té bao gdc duogc tach tir dich tiiy xuong

- Cai thién 1am sang (VAS, KOOS), phuc hdi sun trén CHT
2.2.5. Y dirc trong nghién ciru: Tuan tha day du cac yéu cau
vé dam bao dao dirc trong nghién ctru

2.2.6. Cac qui trinh va ky thuat sir dung trong nghién ciru
Chudn bi bénh nhin

- Lua chon bénh nhan theo tiéu chuéan lwa chon.

- Tét ca bénh nhan déu dugc chup phim CHT, chup XQ khdp
gdi trude mo va lam day du xét nghiém thuong qui.

- Panh gid muc d6 ton thuong sun khép dua trén phim CHT
1.5 va 3.0 Testla theo Noyes

- Xéc dinh thé tich sun con lai cua mot dién khép c6 muce do
tén thuong sun ning nhat, bing phdn mém Osiri, trén phim
CHT 3.0Tesla Achieva cua hang Philips (Ha Lan). Dién khép
6 ton thuong sun nang nhét duge chon dé do & ca thoi diém
trude va sau diéu tri.

Qui trinh ky thudt diéu tri

Choc hut dich tiy xwong va tach khbi TBG:

- Noi thyuc hién: choc hat DTX duoc tién hanh tai phong md
Bénh vién Viét Bac (do € kip bénh vién Vi¢t Duc phéi hop
Béc sy, KTV khoa Huyét hoc bénh vién TUQD 108 thuc hién);
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xtr Iy DTX, tach khéi TBG duoc thyuc hién tai khoa Huyét hoc
Bénh vién TWQD 108 (do & kip Bac sy, KTV khoa Huyét hoc
bénh vién TUQD 108 thyc hién). Qua trinh thu gom duoc tién
hanh trong diéu kién v6 tring tuyét doi.
- Vi tri choc hut DTX: mao chau phia sau hai bén
- Thé tich DTX dugc thu gom: 120ml
- Tach khbi TBG tir DTX theo phuong phap ly tim gradient ty
trong, c6 dac trong 10ml.
- Béo quan: khéi TBG duoc bao quan & nhiét d6 phong 20-22°
trong 6 gio dau.
- Céc xét nghiém té bao méu va tily xuong:
+ Huyét do va iy do: theo phuong phap té bao hoc kinh dién
két hop véi phan tich té bao bang hé thong phan tich huyét hoc
tu dong.
+ Xdc dinh s6 lwong TBG tiy xuong:
- TBG tgo mdu: bang phuong phap té bao dong chay dua vao
cac marker bé miat dic hiéu CD34(+) theo protocol cia
ISHAGE.
- TBG trung md: bang k¥ thuat nudi cay tao cum CFU-F
+ Xdc dinh ty Ié té bao song: bang phuong phap nhuém xanh
Trypan
- Nuoi cdy khdi TBG xac dinh ndm, vi khuan.
Nbi soi tao ton thuong dudi sun:
- Tién hanh ngay sau khi choc hiit DTX, cing mot 1an gay té
tiy sdng.
- Thyc hién theo qui trinh phiu thuat ndi soi khép gbi thong
thuong
- Lam sach khdp, 1y bo cac di vat (manh sun v& bong...)
- Xéc dinh vi tri, kich thue (cm?), muc d ton thuong sun
(theo Ourterbridge)
- Ly bo phan sun ton thuong mat viing, rira khop trude khi
tao ton thuong dudi sun
- Dung dui tao 15 trén ving khuyét sun da dugc xac dinh, cac
16 cach nhau 3-4mm, sau 2-4mm (hinh 2.1)
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A C
Hinh 2.1. Tao ;5n thuwong dwdi sun khi dang ga ro (A,B);
sau tgo ton thuong dudi sun va thdao ga-ré (C).
- Khéng dit dan luu sau mb
Tiém kh6i TBG vao khép: Tién hanh tai phong hoi tinh, bénh
vién Viét Puc, trong diéu kién vo tring tuyét d6i
Didu tri va tap phuc héi chirc ning sau mo:
- Bénh nhan vé buong diéu tri, k& chan cao, chuom lanh,
khang sinh, giam phu né trong 2-3 ngay dau. Giam dau trong
tuan dau
Ché d tap luyén sau mé: theo mot protocol théng nhat
2.2.1. Ddnh gid két qud
Danh gia két qua gan: _Trong thoi gian nam vién va tir khi ra
vién dén luc kham lai 1an dau (sau mo6 4 tuan), dua theo: phan
Ung toan than; dién bién tai noi 13y dich tuy xuong; dién bién
tai khop gdi; bién dg van dong chu dong cua khop goi. Muc do
dau gbi sau mo 4 tuan theo thang diém VAS (Visual Analogue
Scale)
Pdnh gid két qua xa: thoi gian sau mo 6, 12, 18 va sau 24
thang: danh gia tinh trang dau khép gdi theo VAS; danh gia
chtrc nang khép gbi sau mo theo thang diém KOOS (Knee
Injury and Osteoarthritis Outcome Score); danh gia phuc hoi
sun khép bang phim chup CHT (thay doi diém Noyes va thé
tich sun) trén may CHT 1.5 va 3.0 Tesla.
2.2.8. Phuong phap thu thap thong tin, xir 1y s6 liéu: Cac két
quéa nghién ctru duge phén tich va xir Iy bang thuat toan thong
ké y hoc, sir dung phan mém Stata 12.0.
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Chuong 3: KET QUA NGHIEN CUU
3.1. PAC PIEM NHOM POI TUQNG NGHIEN CUU
Bang 3.1. Phan b6 bénh theo tudi, giéi, nghé nghiép

bac diém doi tuong n %
) 40-49 8 17,4
Tuoi 50-59 29 63,0
60-70 9 19,6
Nam 15 32,6
Gigi N 31 67,4
Lién quan NoOng dan 25 54,3
nghé nghiép Cong chire 21 45,7
Bang 3.2. Phan b6 bénh nhan theo chi s6 BMI
Phan loai BMI (kg/m2) n %
Thiéu can <18.5 0 0
Binh thuong 18.5-22.9 9 19,6
Thura can 23-24.9 21 45,7
Béo phido I 25-29.9 15 32,6
Béo phi do 11 >30 1 2,2
Bing 3.6. Phin b6 bénh nhin theo mirc 46 THKG
Mic @0 THKG n %
bo 1 0 0,0
Do 11 9 19,6
Do I 37 80,4
bo IV 0 0,0

100% T 2m38% 0%
80% -+ mDo4
o | QO
60% +67.39% . 63
40% +—
mbo2

20% - 43.48%

0 6 2301%  3261% 3979 P61
0% - . - B52%

LCT Xb LCN Xb Dién BC Dién LC MCT

Biéu doé 3.2. Phdn bo mirc dp ton thwong sun trén CHT theo
Noves tai cdc dién khop
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Bang 3.8. Méi lién quan giira mirc 30 THKG véi chi s6 BMI

BMI 9
Mirc <25 >25 Tong P
do n % n % n %

bo 1l 7 2333 2 1250 9 |1957
bo 111 23 | 76,67 | 14 | 8750 | 37 |80,43 | >0,05
Tong 30 100 16 100 | 46 | 100

Bang 3.10. Lién quan giita mirc 0 THKG v6i nghé nghiép

Nghe nghiép

Mirc 40 [ Céng chirc | Nong dan Tong p
THKG n % n % n %

bo 11 2 9,52 7 280 ] 9 ]1957
Do III 19 19048 | 18 | 72,0 | 37 | 80,43 | >0,05
Tong 21 100 25 | 100 | 46 100

Bang 3.11. Lién quan giira mirc 30 THKG véi tudi

Tuoi
Mtc do -
; <55 >b5 Tong p
THKG n % n % n %
bo Il 7 26,92 2 10,00 9 19,57
bo 11 19 [ 73,08 18 [90,00 | 37 | 80,43 | >0,05
Tong 26 100 20 100 46 100

3.2. DIEN BIEN TRONG MO

3.2.1. Thoi gian ldy DTX: trung binh 1a: 11 + 1,66 phut
3.2.2. Thai gian ndi soi khép: trung binh 1a: 44 £ 3,09 phat
3.2.3. Tai bién trong mé: khong gip truong hop nao

100% 1 6 BB, 0% I
80% -
mO5 IV
60% - .
=05 Il
10, -
40% w06 Il
20% - 34.78% 0
6 21.74% 26.09% 19.57% bol
0% b — : ; —6.52%
LCTXD LCNXD DiénBC  DiénlLC MCT MCN

Biéu doé 3.3. Phdn bo ty l¢, % vé mirc dp ton thwong sun khop
trong mo theo Outerbridee
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Bing 3.14. Cic ton thwong phoi hop trong md

n %
Binh thuong 3 6,5
Sun chém Thoai hoa 40 87,0
Rach 3 6,5
Day chang chéo | Binh thuong 9 19,6
Thodi hoa 37 80,4
Gai xuong 28 60,9
Kén 4 8,7
Viém bao hoat dich 23 50,0
Di vat 39 84,8

3.2.4. Bién chimg trong mé: khong gip truong hop nao c6 bién
chimg trong mo.
3.3. PAC PIEM THANH PHAN TE BAO TUY XUONG

Bing 3.16. Phan b6 thanh phin TB tuy xwong (n=46)
Chi s6 TB Ponvi | Trungbinh | Min | Max
SL TB c6 nhén G/L | 69,03+49,86 | 20 255
SL TB CD34(+) G/L 056+093 | 0,07 | 573
Ty 1€ TB CD34(+) % 0,70+0,78 | 0,24 | 5,07

Bang 3.17. Phan b TB tuy xwong theo gii

. X Pon Giéi
ChisOTB | (i" "Nam(n=15) | Na(n=31) | P

TBconhdn | G/L | 71,68 +£36,66 | 67,75+5564 | >0,05

G/L 0,50 £ 0,45 0,58 +0,11 | >0,05

TBCD34(+) | % 0,64 + 0,33 0,74+0,92 | >0,05

Bing 3.18. Phan b6 TB tuy xwong theo tudi

. X Pon Nhom tuoi
Chiso TB | 0 55 (n=26) | >55(n=20) P
TB co nhan | G/L | 77,28 50,33 | 58,31 + 48,37 | >0.05
B G/IL| 052+06 | 06L%013 | >0,05
CD34(+) | % | 061+037 | 084+11 | 50,05
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Biang 3.19. Phén b6 TB tuy xwong theo bénh 1y phéi hop

iy Bénh 1y phdi hop
ChisoTB | b vi [ Co(n=10) | Khong (=36) | P
TBcodnhan | G/L | 62,24 +19,64 | 70,92 + 55,50 | >0,05
CD34(+) G/L | 34,38 +£23,29 | 62,0 +104,18 | >0,05
% 0,55%+0,34 0,75+0,86 | >0,05
3.4. PAC PIEM KHOI TBG TACH TU DICH TX
Bang 3.20. Pic diém TB va TBG tao mau (n=46
TB tuy xuong Don vi Trung binh Min | Max
SL TB ¢6 nhan G/L 66,33 £ 46,12 6,4 | 225
SL TB don nhan % 60,05 14,98 30,2 | 89,6
Ty 16 TB CD34(+) % 144+067 | 044 | 318
SL TB CD34(+) 10° 8,15+5,5 1,1 | 22,78
SL tiéu cau G/L 468,26 = 306,24 | 30 | 1300
Ty 1& TB séng % 9567+133 | 93 | 99

o
Y

o
<

w
—

[
=

| ® SL te bao CD 34(+)

Bang 3.21. S6 lwong TB tao cum CFU-F (n=41)

T
100

T
150

T
200

T
250

SL te bao co nhan
Biéu dé 3.6. Twong quan giiva sé lwong té bao CD34(+)
v0i s0 lwgng té bao co nhin

Trung binh Min Max
Cum CFU-F/10° TB 43,17 + 25,23 140
Cum CFU-F/ml 3336,83 £ 3996,59 | 283,9 | 22698
TB tao cum CFU-F 33343,88 £ 2838 | 226980
dugc bom vao khop 39984,11
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3.5. KET QUA PIEU TRI
3.5.1. Bién chirng: khong c6
3.5.2. Cac két qua didu tri:

10
8
2 6 5.68 5.61
> 4 3.67 —a— VAS Nghi ngoi
2.77
— 21 1.7 —=a— VAS Van dong
2 2.77 237 M
0 173 1.33 1.14 0.96
TRUOC sM1 SM6 SM12  sSM18 M
MO Théng Thang Thang Thang  24Thang
(n=46)  (n=46)  (n=46)  (n=46)  (n=35)  (n=27

Biéu d6 3.9. Cdi thién tinh trang dau theo diém VAS

u Trwéc md (n=46)

KOOS

M SM 6 Thang (n=46)

1 SM 12 Thang (n=46)

2
DIEM

M SM 18 Thang (n=35)

B SM 24 Thang (n=27)

Daugdi  Triéuching Sinhhoat  Th&thao Chéatlwong
tai goi hing ngay Ccs

Biéu dé: 3.10. Cdi thi¢n chivc nang khop géi theo KOOS

Bang 3.22. Piém Noyes va thé tich sun truéc va sau mo

Truéc md | Sau md 12-24 thang P

Piém Noyes 12 + 1,46 7+1,50 <0,001
trung binh (n = 46) (n=236)

Thé tich sun | 0,45+ 0,2629 | 0,55+0,2901 | <0,001
TB (cm?) (n=21) (n=21)
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Bang 3.23. Lién quan giira KOOS sau mo 12 thang véi cac
diic diém gi6i, chi s6 BMI, mirc d§ thosi hoa khép

KOOS | Truéc mo Sau mo 12 biém
Dic diém (n=46) | thang (n=46) | KOOS ting

Nir 35+ 2,97 63 + 3,97 28 + 2,25

Gidi Nam 38+ 2,68 65+ 3,17 28 + 2,41
p 0,01 0,08 0,66

<25 373,01 64 + 3,73 28 + 2,46

BMI > 25 35+2,94 63 + 3,99 28 £1,94
p 0,077 0,315 0,506

Mite bo 1l 39+254 66 + 2,82 28 +1,60

4 bo 111 35+2,88 63 + 3,88 28 + 2,43
; P 0,004 0,054 0,09

& 1 o sLcD34 ghep . .

20

15

10

T
15

T T
20 25

R =0.1931

T
30

T
35

Diem KOOS tang sau 12 thang

Biéu d‘of 3.12. Biéu do twong quan giiva diem KOOS ting va
s0 luwgng té bao CD34(+) dwoc tiém vao khop goi
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2+ epiem KOOS tang

R=0,7462 SL cum CFU-F dua vao khop
Bieu do 3.13. Twong quan giira diem KOOS ting va so
lugng té bao tao cum CFU-F dwgc bom vao khop goi (n=41)

Chuong 4: BAN LUAN

4.1. Pic diém mot s6 chi s6 TB tiy xwong va khoi TBG
tach tir DTX ciia bénh nhén thoai hoa khép gbi
4.1.1. Piic diém sé lwong TB ciia tiiy xwong

TBG 1a mot loai té bao duy nhét c6 ca hai kha ning dic
biét: co thé tu tai tao mdi, sinh ra nhitng té bao giéng hét chiing
va co thé biét hoa thanh cac loai té bao chuyén biét trong
nhitng diéu kién nhat dinh. Tuy nhién, TBG kha gidng bach
cau ca vé hinh dang va mot s tinh chat khi nudi cdy vi thé rat
kho phan biét va nhan ra ching béng hinh thai hoc. Nam 1988,
Weissman va cong sy da xac dinh dugc nhitng marker bé mat
cia TBG tao mau & chudt va nam 1992 da phat hién ra nhiing
marker tuong tu cia TBG tao mau ¢ nguoi. Hién nay, phan tur
CD34 trén bé mat té bao 1a mot marker chu yéu dé xac dinh
TBG tao mau. Trong nhitng té bao CD34(+) ndy, ngudi ta thiy
c6 céc té bao géc tao sun, tao xuong.

Béng 3.16 cho thiy gia tri trung binh mot sb chi sb t& bao
clia tily xuong déu nam trong gidi han binh thudng ciia ngudi
Viét Nam truong thanh. Khi so sanh két qua nghién ctru cua
chiing t6i v&i nghién clru cua Nguyen Manh Khanh, Nguyén
Thanh Binh va cong su thiy rang, ty 1& va s luong TBG tao
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mau trong tuy xuong cua ching t61i c¢6 s chénh 1éch so véi cac
tac gia (xem Bang 4.1), diéu nay co thé duogc giai thich do su
khac nhau vé mot s6 dac diém ddi tugng nghién ctru nhu tudi,
mat bénh, ¢ mau..
Bang 4.1. So sanh két qud nghién ciru ciia chiing t6i véi mot sé
tac gia khdc vé s6 lwong, ty 1é té bao CD34(+) cia tiy xwong
DPon | Nguyén Manh | Nguyén Chung toi
vi Khanh Thanh Binh (n=46)
(n=65) (n=112)
Tébao | GIL 04+0,2 0,42+0,31 | 0,56 0,93
CD34(+) | % 06+0,2 0,66+0,27 | 0,71+0,78
Nghién ctru cia DS Trung Phan trén 79 ngudi Viét nam
truong thanh cho thdy sé lugng té bao CD34(+) trung binh
trong tuy xuong la 1,22 £ 0,79 G/L. Tuy nhién, phuong phap
xac dinh t& bao CD34(+) ciia nghién ctru nay hoan toan khac
v6i chung toi: st dung k¥ thuat huynh quang truc tiép, dém
trén kinh hién vi huynh quang. Mit khac, ty 1& va s6 luong cac
té bao tuy xuong con phu thudc va k¥ thudt choc hut DTX.
Theo nhiéu tac gia khi nghién ctru vé dic diém té bao tay
xuong, ngoai dém tryc tiép sb lugng t& bao CD34(+) trong tuy
xuong thi té bao c6 nhan tuy xuong ciing dugc xac dinh va
phdn énh gian tlep sO lugng té bao gdc tao sun. Theo Biéu do
3.6, s6 luong té bao CD34(+) tuong quan ty 1¢ thuan vdi sb
luong té bao c6 nhén (r = 0,72, P<0,05). Theo BJ Trung Phan,
s6 lugng té bao c6 nhéan tuy xwong cua ngudi Viét Nam trudng
thanh trung binh 57,4 + 15,5 G/L. Két qua nghién ctru cua
chung t6i (Bang 3.16) phu hop véi cac nghién ctru khac.
4.1.2. Pic diém thanh phdn té bao va chit lwong khoi TBG
tich tir DTX
Sau quy trinh chiét tach c6 dic, khdi té bao don nhan giau
TBG (dugc goi 1a khéi TBG) cua tuy xuong dugc huyén dich
trong 10 ml huyét thanh min dang truong va dugc bom vao
khop gdi trong vong 1-2 gi6. Trudce khi ghép cho bénh nhén,
khdi TBG duoc ldy mau dé cay khuén, cay nam. Két qua 100%
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cac mau khdi TBG déu 4m tinh, ching t6 cac qui trinh thu gom
DTX, qui trinh xir 1y chiét tach c6 dic khéi TBG duge dam bao
v6 khuan tuyét dbi, va khdi TBG duoc bom vao khép gbi dam
bao an toan vé mat vi khuan hoc. Valérie Gangji va cong su
(2004) bao céo co 1/10 trudng hop khdi TBGTX nudi cdy vi
khuan dwong tinh véi coagulase-negative staphylococci. Cac
nghién ciru cia Nguyén Manh Khanh, Nguyén Thanh Binh,
khong c6 truong hop ndo nhiém khuan tai vi tri ghép TBG
duoc ghi nhan.

Thanh phan TBG tao mdu va TBG trung mé trong khoi TBG

Gan day, nguoi ta di phat hién ra kha nang biét hda “mém
déo” cua TBG tao mau, d6 1a kha ning chuyén biét hoa
(transdifferentiation), nho d6 cac nghién cau tng dung TBG
tao mau trong diéu trj tai tao cac co quan t6 chirc ran bat dau
duoc tién hanh. Kha ning chuyén biét héa cia TBG tao mau
thanh cac té bao c6 ngudn gbc khac nhau nhu té bao than kinh,
co tim, xwong, sun khép da dugc chung minh...Wakini va
cong sy da chimg minh rang trong quan the té bao chon loc
CD34(+) tr tuy xuwong rat giau cac té bao tién than
chondroblast va nerng te bao tién than ndy c6 thé biét hoa
trong moi truong nudi cay thanh cac chondroblast véi day du
chirc ning cua tién than té bao sun. Do do, xac dinh s luong
TBG tao mau trong khi TBG ghép vao vi tri ton thuong 13 can
thiét, gop phan ching minh hiéu qua cua phuong phap diéu tri
nay. Dé xac dinh s6 luong cac TBG tao mau trong khéi TBG
chung t6i str dung phuong phap dém s6 luong té bao CD34(+).

TBG trung mo (MSC) duséi céac tac dong kich thich cua cac
yeu t tang trudng, co thé biét hoa thanh cac té vao co ngudn
gdc trung md, trong d6 c6 té bao sun khdp. Thanh phan TBG
trung mo dugc chung t6i xac dinh bang nudi cdy cum, theo d6
mdi TBG trung moé sau nudi céy trong 2 tuan sé moc mot cum
CFU-F. Dua vao s6 cum CFU-F dé x4c dinh duoc sé6 TBG
trung md dugc bom vao khép gdi. Boi chiéu két qua nghién
ciru cua chung toi v6i cac tac gia Nguyén Manh Khanh,
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Nguyén Thai Binh va cong su thiy ring ty 18 té bao CD34(+),
s6 cum CFU-F/10° t& bao cua khéi TBG 1a twong dwong. S6
cum CFU-F/ml khéi TBG cua ching t6i (xem Béang 3.21) gp
gan 3 1an so v6i Nguyén Thanh Binh va Nguyén Manh Khanh,
duogc 1y giai vi thé tich ¢6 dic khdi TBG cia ching toi 1a 10ml,
trong khi d6 thé tich c6 dic khdi TBG ciia Nguyén Thanh Binh
va Nguyén Manh Khanh 1a 30ml. Lién quan giira sb luong té
bao tao cum CFU-F va tudi, cho théy, s6 cum CFU-F c6 xu
hudng tuong quan ty 1¢ nghich voi tudi bénh nhan, tuy nhién
moi tuong quan nay khong chat ché (r =-0,06), két qua nay phu
hop voéi cac nghién ctru khac.
4.2. Vai trd ciia phiu thuit ndi soi tao ton thwong dwéi sun
Nghién ciru vé phuong phap ghép TBG dé tai tao sun khop,
cac tac gia nhan thiy ring qua trinh ting sinh, biét hoa va di
chuyén ciia TBG phu thudc vao cac cytokine, cac yéu tb ting
truong (GF) va chat nén (chat dém) ma TBG co thé gin vao.
Céc chit dém & day co thé 1a khdi fibrin, hydrogen, chit dém
ngoai bao (ECM) hoic gia d& sinh hoc (scaffold). Tiéu cau
chira cac protein 1a cac cac yéu td ting trudng co vai trd hoat
hoa hoat dong cua TBG, thiic day qua trinh lién viét thuong,
bao gom VEGF (platelet derived growth factor), VEGF
(vascular endothelial growth factor) va TGF (transforming
growth factor). Trong nghién ctru ctia chung téi, TBG dugc
hoat hoa béi tiéu cau tai chd (tao ton thuong moi) va tiéu cau
c6 trong khéi TBGTX, voi s6 luong trung binh 468,26 +
306,24G/L (Bang 3.20). Noi soi tao tén thuong dudi sun 1a tao
mot ton thuong moi tai vung khuyet sun, mot mat lam xuét
hién cac yéu td hoat hoa, didu bién d6i voi hoat dong di
chuyén, ting sinh, biét hoa cia TBG, mat khac tao ra khéi gia
d& sinh hoc cho TBG bam dinh, chinh la mang luéi fibrin duoc
hinh thanh tai cac ving dudi sun vira tao ton thuong sau khi
cuc huyét khdi tan. Ngoai ra, ndi soi khop gdi con cho phép
“lam sach” khop géi, léy bo cac di vat khép la cdc manh sun
khop bong gay roi vao khop gay phan Gng viém, rira sach céac
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cytokine gdy viém. Nhiing phan sun khép ton thwong mit viing
dugc 14y bo. Qua trinh nay tao hiéu qua cai thién 1am sang
trong giai doan dau.

4.3. Két qua diéu tri

Dién bién sau md, khong c6 trudng hop nao bi cac bién
chimg nhu tu mau, chay mau tai vi tri ldy DTX, hay nhiém
trung tai khop gdi. Két qua nay twong tu cac théng bao cua cac
nghién ctru khac. Miac du trong nghién ctru cua ching téi ¢ 10
bénh nhan (21,73%) c6 bénh phdi hop, chu yéu 1a bénh ting
huyét ap (6 bénh nhan) va dai thao duong typ II (4 bénh nhén),
tuy nhién nhirng bénh nhén nay da dugc diéu tri noi khoa 6n
dinh nén khong anh hudng dén két qua diéu tri. Mit khac trong
qua trinh lga chon bénh nhan, ching t6i da loai trir nhiing bénh
nhan c6 bénh 1y viém nhiém toan than hoic tai chd, bénh nhan
6 bénh 1y man tinh lam suy giam strc dé khang. Dic biét trong
tat ca cac khau cua qui trinh tir choc hut 1dy DTX, tach chiét
khéi TBG, ndi soi khép va tiém TBG vao khop gbi déu dam
bao vo trung tuyét déi Khéi TBG trude khi tiém vao khop
chung t6i déu cho cdy khuan, cay narn Thoi gian choc hut
DTX va ndi soi khép kéo dai déu 1a yéu t6 nguy co nhiém
tring. Trong nghién ctru cia chung t6i, thoi gian liy DTX
trung binh 11,17 phut, thoi gian ndi soi khép gdi trung binh
43,72 phtt, so vo1 cac nghién ctru khac, thoi gian cua chiung toi
da rat ngan hon mot phan vi thé tich DTX can 1ay cua ching
t6i it hon. Dién bién sau tiém TBG vao khép, ching tdi khéng
gip truong hop ndo bi phan mg toan than hoic tai chd sau
tiém. Pay ciing 1a mot vu diém ciia ghép khdi TBGTX ty than
do tranh duoc cac nguy co cua phan ung thai ghép. Mat khac,
tiém khéi T BGTX vao khop phan nao an toan hon tiém vao t6
chire trong cy ghép & cac co quan khac cua co thé.

Thoi gian d4nh gia két qua xa sau mo gén nhét la 12 thang
(100%), xa nhat la trén 24 thang (58, 7%), thdy rang khong co
bénh nhan nao c6 ddu hiéu dau hay bat ky mot than phién nao
tai vi tri ldy DTX ciing nhu tai vét mo noi soi khép gbi.



23

Nguyén Manh Khanh, Nguyén Thanh Binh ghi nhan két qua
tuong ty sau khi iy DTX trén 65 va 112 bénh nhan. Cao Thi
chi gap 1/29 truong hop dau tai chd 1dy tuy, giam dan va hét
sau hai tudn. Céc bleu hién nhu nhiém trung, viém ro, xo dinh
hay u cuc tai khép g01 ching t61 khong ghi nhan truong hop
ndo. Hai vét sco m6 nho vai milimet khéng anh huong dén
chte ning va thAm my cua khép. Két qua cia ching t6i tuong
tu cac nghién ctru cua Kevin, Centeno, Davatchi. Nhu vay, cé
thé khang dinh ndi soi tao ton thuong dudi sun va ghép khdi
TBGTX diéu tri THKG 1a phuong phap an toan va it xam l4n.

Tinh trang dau gbi ¢ trang thai nghi ngoi duoc cai thién
som sau mo 1 thang, véi diém VAS trung binh tir 2,77 xubng
2,37 (p<0,05). O trang thai van dong, sau md 1 thang, diém
VAS giam khong dang ké, tir 5,68 xubng 5,61 (p>0,05). Dau
hiéu dau gdi & trang thai nghi ngoi dugc cai thién sém sau md
c¢6 thé do vai trd cua rira khép qua ndi soi. Trong nghién ciru
ctia chiing t6i, bénh nhan c6 di vat khép gbi chiém 84,8 %, gai
xuong chiém 60,9% va viém bao hoat dich chiém 50%. T
thang thtr 6 sau md, tinh trang dau géi duoc cai thién ro rét so
v6i trude mo & ca hai trang thai van dong va nghi ngoi. Tai cac
thoi diém dénh gia sau mé 6, 12, 18 va sau 24 thang, diém
VAS déu giam c6 ¥ nghia (p<0,05) (xem Biéu db 3.9). Theo
nghién ciru ctia Shapiro va cong su, néu ndi soi tao ton thuong
sun don thuan, sau 12 thang, sun m&i phuc hdi (sun xo) bat dau
thoai hoa va mat tinh bén virng vé co hoc, phu hop véi thuc té
lam sang, ¢ thoi diém nay, tinh trang dau gbi da xuét hién tro
lai. Trong nghién ctru ciia chung toi, dau gbi tiép tuc dwoc cai
thién sau 12 thang theo ddi cho thy vai trd cia TBG trong
phuc héi sun ton thuong bang sun bén viing.

Panh gia chic nang khép gbi, chung t6i st dung thang
diém KOOS, theo d6 diém KOOS cang ting chirc ning khop
gdi cang duoc cai thién. Piém KOOS trung binh chung ting
theo thoi gian, trong d6 ting manh nhit sau md 6 thang
(p<0,001), cac thoi diém sau md 12, 18 va sau 24 thang diém
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KOOS tiép tuc tang (p<0,01). Khi xét riéng 1€ timg biéu hién
chtc niang khép gbi, cac diém sb déu ting & mic c6 ¥ nghia,
trong d6 murc do cai thién cham nhét 1a kha nang choi thé thao.
CAc biéu hién khac, mirc do cai thién kha di hon (xem Biéu dd
3.10). Chét luong cudc sdng (CLCS) duoc danh gia truéc md
c6 diém sb trung binh kha thap 1a 31 + 3,95, diéu nay cho thiy
bénh THKG & giai doan II va III dd anh huéng 16n dén CLCS
ctiia nguoi bénh. Sau mé 6 thang diém CLCS ting 1én 55 + 5,15
sau d6 tiép tuc tang cung véi mirc do cai thién ting dan cua
chirc nang khop goi. Tuy vdy, danh gia ¢ thoi dlem sau mo sau
24 thang (27 bénh nhén), diém s6 vé CLCS vén chi dimg &
mirc 78 + 4,01 /100 diém, c6 nghia sy hai 1ong cta ngudi bénh
chua dat mirc cao nhat. Két qua nghién ctru ctia chung t6i phi
hop véi cac nghién clru cua Emadedin (2012), Kevin (2012) va
Emerito (2014). Lién quan gilra s6 luong té bao CD34(+) (té
bao gdc tao mau) va sd luong té bao tao cum CFU-F (té bao
gdc trung mo) tiém vao khop g01 v6i két qua cai thién 1am sang
sau md 12 thang thiy rang, sb lugng té& bao CD34(+) va so
lugng cum CFU-F c6 twong quan ty 1€ thuan voi so diém
KOOS ting (Biéu d0 3.12 va 3.13), nghia 1a s6 lugng TBG tao
mau va TBG trung moé cang tang, muc do cai thién lam sang
cang cao, trong d6 méi twong quan giira diém KOOS véi TBG
trung md 13 twong quan chit chg, véi r = 0,75, p<0,05. Piéu
nay cho thay, TBG trung md va TBG tao mau c6 vai trd trong
cai thién chirc ning khép gbi.

Panh gia kha ning va mirc d6 phuc hoi sun khop trén phim
chup CHT khép gbi, theo hé thdng phan do va tinh diém cua
Noyes, va bang phuong phap do thé tich sun trén phan mém
OsiriX, thdy rang trudc méd diém Noyes trung binh 13 12 + 1,46
diém, thé tich sun trung binh do dwoc tai mot dién khép cod
muc do ton thuong sun nang nhat 1a 0,45 + 0,2629 cm®. Sau
mo 12 - 24 thang, diém Noyes trung binh giam xudng 1a 7 *
1,50 diém, thé tich sun do dugc trung binh 1a 0,55 + 0,2961
cm®, su khéac biét ndy c6 ¥ nghia thng ké voi p<0,001 (xem
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Bang 3.22). Ket qua nay cho thay ¢ su phuc hoi bé day sun
khép tai vi tri ton _thuong sau diéu tri. Tuy nhién cach danh gia
trén phim CHT bang thang diém Noyes va do thé tich syn méi
chi dimg lai & danh gia hinh thai (thay doi bé day sun khop),
ma chua danh gia duoc ddy du ciu trac sinh hoc cta syn méi.
Pé danh gia déy du céu tric sinh hoc cua sun méi, bénh nhan
phai dugc chup CHT co6 tiém gadolinium tri hodn (delayed
gadolinium-enhanced MRI of cartilage (AGEMRIC)), véi chudi
xung Tlp s& nhan biét dwoc d6 tip trung cua
glycosaminoglycan, véi chudi xung T2 s& nhan biét duogc thanh
phan collagen. bay la 2 trong nhimng thanh phan chinh ciu tao
nén sun khép do té bao sun tong hop nén. Trong nghlen clru
nay chung t6i khong thé sir dung dGEMRIC dé danh gia cau
triic sun moi vi thoi gian khdo sat cho mdi bénh nhan kéo dai
nhiéu gid, hon nita phuong phap chup chua dugc ap dung phd
bién & Viét Nam.

 KETLUAN |
1. bic diém mdt so chi so TB tiy xwong va khoi TBG tach
tir DTX ciia 46 bénh nhan thoai héa khép goi.

- Trong ty xuong: sd luong TB ¢6 nhén trung binh 1a 69,03
+ 49,86 G/L, sb lugng TBG CD34(+) trung binh 12 0,56 + 0,93
G/L, ty 1¢ TBG CD34(+) trung binh chiém 0,71 + 0,78%.

- S6 luong TB don nhén twong quan ty 1& nghich véi tudi
bénh nhan. Sb luong va ty 16 TB CD34(+) khong co sy khéac
biét giita hai nhém trén va dudi 55 tudi. Trong khdi TBG tay
xuong sau tach, ty 16 TBG CD34(+) tang so véi trude khi tach,
chiém 1,44 + 0,67%. C6 mdi twong quan ty 1 thudn gitta s6
luong TB CD34(+) va s6 lwong TB ¢6 nhén (r = 0,72, p<0,05).

- S6 lwong cum CFU-F thu duoc khi nudi ciy tir 1x10° TB
trong kh6i TBG tiry xwong trung binh 14 43,17 % 25,23 cum, s6
luong TB tao cum CFU-F dugc tiém vao khop géi trung binh
14 33343,88 (2838-226980) cum.
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2. Két qua diéu tri .

- bay 1a mot phuong phap di;éu tri it xam 14n, phuc hdi sun
khép, an toan, khong gap cac bién ching.

- Tinh trang dau gbi ¢ trang thai nghi ngoi dugc cai thién
som sau mo 1 thang. Danh gig’l taj cac thoi diém sau mo 6, 12,
18 va 24 thang, muc do dau goi déu giam.

- Chire nang khép gbi dugc cai thién rd rét sau mo, thé hién
diém KOOS trung binh chung tir 36,34 tru6c mo, tang Ién
74,62 sau mo sau 24 thang.

- Muc do cdi thién chic ning kh(')*p géi ty 1€ thudn véi sb
luong TBG trung mo tiém vao khép goi.

- B¢ day sun khép sau mo dugc phuc hoi, thé hién trén phim
CHT sau mo 12-24 thang, di€ém Noyes tru¢c mo trung binh 1a
12 + 1,46 diém, sau m6 12-24 thang, diém Noyes trung binh
giam con 7 + 1,50 diém. The tich syn tang tr trung binh 0,45 +
0,2629 cm?® trude mo, 1én trung binh 0,55 * O,29Olcm3 sau mo
12-24 thang.
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INTRODUCTION
1. Approach

Knee Osteoathritis (KOA) is a common disease in elderly
people, but it is increasingly occurring in people at middle age.
The distinctive damage of KOA is the break, loss of cartilage
caused by an imbalance between the synthesis and destruction
of the cartilage cells. The damaged cartilage does not have
ability to recover due to the lack of nutrient vessels, thus
medical therapy at early stages is just symptom treatment.
When KOA enters the medium and late stage, designation for
joint replacement is the top choice. However, joint replacement
is a big surgery with high cost and complications and not all
patients of KOA have the conditions for replacement. In other
words, after replacement, the patients have to face revisions
since the joint is out of date, especially for patients at the
middle age. Based on this reality, the treatment for joint
preservation or extension of revision time which has become
urgent for clinicians and stem cell therapy were studied. In the
world, there have been pre-clinical studies as well as clinical
trials which proved the ability to transdifferentiate into
cartilage cells by the SCs, from which, it can be appied for
treatment of knee osteoarthritis. In Vietnam, up to present,
there has been no study on this issue, therefore we are
conducting the thesis “Applied research on using
arthroscopic microfracture and transplantation of
autologous bone marrow stem cell in treatment of knee
osteoarthritis” with the following objectives:

1- Research on some indicators of bone marrow cells and
stem cell block derived from marrow cell fluid of patients with
knee osteoarthritis

2- Assessment of results on treatment of knee osteoarthritis
by using arthroscopic microfracture and transplantation of
autologous bone marrow stem cell

2. The necessity of the thesis



In Vitenam, with the development of socio-economics, the
average life expectancy of people increases, thereof the number
of elderly with KOA also increase. On the other hand, the
proportion of overweight and obesity among young people is
also on the rise which is the risk factor promoting KOA
conditions at early stages. In Vietnam, there has been no
applied stem cell research on treatment of knee osteoarthritis,
thus a research on application of stem cell on treatment of
KOA by replacement or extension of time for joint replacement
has become urgent.

3. New contributions of the thesis

The work is the first one conducted in Vietnam regarding
treatment of KOA by endoscopy surgery for cartilage damage
and autogenous transplantation of bone marrow stem cells.

4. Layout of the thesis

The thesis consists of 132 pages including: introduction (3
pages), overview (44 pages), research subjects and methods (21
pages), research results (22 pages), discussion (39 pages),
conclusion (2 pages), recommendations (1 page). The thesis
has 26 tables, 33 images, 13 figures, 153 reference documents
(English and Vietnamese).

Chapter 1: OVERVIEW

1.1. STRUCTURE AND FUNCTIONS OF JOINT
CARTILAGE

1.1.1. Composition of jont cartilage

1.1.2. Structure of jont cartilage

1.1.3. The role of joint cartilage

1.2. GENERAL INFORMATION ABOUT KNEE
OSTEOARTHRITIS

1.2.1. Definition: KOA is the degeneration of the cartilage
functions, manifested as the gradual wear and tear of articular
cartilage, as a result of the imbalance between the synthesis
and destruction of cartilage and bones under the cartilage.



1.2.2. Diagnosis of knee osteoarthritis: diagnosis of
osteroarthritis is according to the standards of American
College of Rheumatolog (ACR) 1991

According to clinical standards: 1) joint pain; 2) crepitus
during joint motion; 3) joint stiffness in the morning less than
30 minutes; 4) Age > 40; 5) Palpable bone hypertrophy. The
diagnosis is identified when there are factors 1, 2, 3,4 or 1, 4, 5.
According to clinical and subclinical standards:1) Joint pain;
2) Osteophyte at the joint edges on X-ray; 3) joint fluid is the
degenerative fluid; 4) Age > 40; 5) joint stiffness in the
morning less than 30 minutes; 6) crepitus during joint motion.
The diagnosis is identified when there are factors 1, 2 or 1, 3,
5,60rl,4,56

1.2.3. Classification of knee osteoarthritis

Primary knee osteoarthritis: Aging is the main cause.
Secondary knee osteoarthritis: following cartilage disease.
1.2.4. Index of knee osteoarthritis

Based on anatomical injury (According to Outerbridge):
Grade 0: normal cartilage; Grade 1: cartilage becomes softer,
swelling and can change its color into yellow; Grade 2: lack a
part of cartilage thickness or appearance of cracks on the
surface of cartilage; Grade 3: the cartilage cracks are deeper
but equal to under cartilage level, Grade 4: complete
disappearance of cartilage thickness, exposure of bones under
cartilage.

Based on X-ray: Grade I: almost normal joint slit, there may be
a small osteophyte; Grade II: joint slit is slightly narrow with
small osteophytes; Grade IlI: clearly narrow joint with many
medium-sized osteophytes, formative osteitis under cartilage
with possible deformation of bone ends; Grade IV:
considerably narrow joint slit with big-sized osteophytes
formative osteitis under cartilage, clear deformation of bone
ends.



Based on Magnetic Resonance Imaging (MRI) according to
Noyes: Grade O: cartilage edges are normal; Grade 1: contour
of cartilage is normal but the cartilage injury is at high signal,
Grade 2: cartilage surface is worn out or has ulceration under
50% of cartilage thickness; Grade 3: injury of most cartilage
surface, over 50% but under 100%; Grade 4: injury on the total
surface of cartilage.
1.2.5. Treatment of knee osteoarthritis
Non-drug
Internal medicine
Surgury: Indication for surgical treatment is stated when
surgury which combines with physiotherapy is no longer
useful. Minimum intervention surgery is given priority to
perform with indication. Invasive surgery includes chiseling
bone for axis adjustment; partial and total knee replacement.
Stem cells (SCs): with its reproducing capacity and
transdifferentiation into specialized, polyclonal cells. Many
studies on experimental animals proved that SCs are able to
transdifferentiate into cartilage cells. In human, the clinical
studies and application of SCs in treatment of osteroarthritis
have brought about feasible results.
1.3. SUMMARY ABOUT STEM CELLS (SCs)
1.3.1. General definition of SCs: SCs is the term which
indicates special and unique cells which are able to reproduce
and transdifferentiate into specilized cells in certain conditions.
The SCs with their own special characteristics may originate
from embryo, fetus or mature individuals.
1.3.2. The source of SCs used in reproduction of cells and
structure

At present, the source of SCs is used mainly in
transplantation and reproduction of cells, structure of bone
marrow, peripheral blood, cord blood and fat tissue.
1.4. BONE MARROW AND SCs OF BONE MARROW



Bone marrow is the space filled by the tubes of bone
marrow of long bones and in the cavities of flat bones. Bonr
marrow is considered as a place which contains the SCs of the
body. Bone marrow consists of three kinds of SCs but
nowadays, there are two kinds which are studied and applied
clinically the most are hematopoietic stem cells (HSC) and
mesenchymal stem cells (MSC):

1.4.1. HSC: is able to transdifferentiate into cells of immune
and circulatory system, is responsible for constant renewal and
maintenance of blood. HSC is wused in transplanting
hematopoietic stem cells to treat some blood diseases such as:
leukemia, thalassemia, supporting cancer treatment by
chemicals and high-dose radiation therapy, etc... Recent
studies introduced a new concept that HSC in some appropriate
circumstances can participate in reproduction or repair of other
organs which do not belong to blood-generating organs, such
as bone cells, cartilage cells ... which is referred to as the
plasticity of HSC. At present, particle CD34 is the major
marker to identify HSC.

1.4.2. MSC: MSC is glial cells of bone marrow, with
characteristics of pluripotent SCs, it is found in stroma of non-
blood generating bone marrow. In addition to bone marrow,
MSC is also found in muscle, placenta, peripheral blood, fat...
MSC can transdifferentiate into many kinds of cell such as
bone osteoblast, cartilage osteoblast, cells of cardiac muscle,
nerve cells. Human MSC is usually isolated from mononuclear
cell of bone marrow. There are 3 minimum criteria to identify
human's MSC: 1) ability to stick to the plastic surface during
transplatation, 2) expression of special surface antigen and 3)
ability to transdifferentiate in vitro into osteoblasts,
adipocytes, and chondroblasts.

1.5. APPLICATION OF STEM CELLS IN TREATMENT

OF KNEE OSTEOARTHRITIS

Through experimental studies and clinical trials, it has been



proven that: injection of autologous SCs into joints is safe; it
can reduce the symptoms of knee osteoarthritis, relieve pain in
KOA and slow down the process of KOA,; able to reproduce
cartilage.

Chapter 2
SUBJECTS AND METHODS OF RESEARCH

2.1. SUBJECTS

2.1.1. Selection criteria

Primary KOA is diagnosed according to the criteria of ACR

(1991), Stage Il and Il (According to the criteria by Kellgren-

Lawrence). Age group: 40-70. Without discrimination of

occupation and gender.

2.1.2. Exclusion criteria: Secondary KOA after injuries;

Primary KOA at level 1V or Level Il and Il but associated

with: varus thrust, other inflamatory and chronic diseases.

2.2. METHODS

2.2.1. Research design, with vertical tracking

2.2.2. Sample size: convenient sample size, including 46

patients

2.2.3. Duration and location of research

Research duration: from November, 2011 to January, 2015.

Research location: Institute of Orthopaedics, Vietnam-

Germany Hospital; Haematology Department, Department of
Imaging Diagnostics, 108 Military Central Hospital.

2.2.4. Research criteria

- Common characteristics of research subjects

- Clinical characteristics before surgery

Image diagnosis before surgery

Characteristics of injury during surgery

Process of surgery

Number of bone marrow stem cells

- Characteristics of stem cell block derived from bone marrow
fluid



- Clinical improvement (VAS, KOOS), recovery of cartilage
on MRI

2.2.5. Ethics in research: Comply fully with the ethical

requirements in research

2.2.6. The procedures and techniques used in research

Preparation

- Select patients according to selection criteria.

- All patients undertook MRI scan, X-ray scan for knee joints

before surgery and are provided with adequate regular tests.

- Assess the level of injury on joint cartilage based on MRI

film 3.0 Testla according to Noyes.

- Determine the remaining volume of an area of joint cartilage

with heaviest cartilage injury by Osiri software, on MRI film

3.0 Tesla Achieva Philips (Netherlands). Joint areas with the

most severe cartilage injuries are selected to be measured at the

time before and after treatment.

Technical treatment process

Bone marrow fluid aspiration and separation of SC block

- Place of implementation: Bone marrow fluid aspiration is

implemented at surgery room of Vietnam-Germany Hospital

(conducted by Vietham German crew in coordination with

doctors and technicians of Hematology Department of 108

Military Central Hospital); bone marrow fluid aspiration and

separation of  SC block is performed at Hematology

Department - 108 Military Central Hospital (by crew of doctor

andtechnicians of Hematology Department - 108 Military

Central Hospital). Collection process was conducted in

conditions of absolute sterility.

- Place of bone marrow fluid aspiration: iliac crest in the back

at both sides.

- VVolume of bone marrow fluid collected: 120ml.

- Separate SC block from bone marrow fluid according to

gradient density centrifugation, condense in 10ml.
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- Preservation: SC block is stored at room temperature of 20-
22°in the first 6 hours.
- Blood cell and bone marrow tests:
+ Haemogram and myelogram: according to classic cytology
method combined with cell analysis through automated
hematology analyzing system.
+ Determine the quantity of bone marow SCs:
- Hematopoietic SCs: using flow cell method based on
specific surface markers CD34 (+) according to protocol of
ISHAGE.
- Mesenchymal SCs: by CFU-F cluster-generating implanting
technique
+ Determine the quantity of living cells: Trypan blue dye
method
- Transplant SC block determining fungus, bacteria.
Endoscopy for regenerating injury under cartilage:
- Implement immediately after bone marrow fluid aspriation,
at the same time with spinal anesthesia.
- Implement according to normal procedures of knee-joint
endoscopy
- Clean the joints and remove arthrophyte (broken cartilage
pieces ...)
- Identify the location and size (cm?), the injury level of
cartilage (according to Ourterbridge)
- Remove the damaged instable, clean joints before
regenerating injury under cartilage
Use a puncher to create holes on the identified cartilage
defects, space between holes is 3-4mm, depth is 2-4 mm
(Figure 2.1)

Figure 2.1. Regenerate injury under cartilage while applying tourniquet
(A,B); after regenerating injury under cartilage and removing tourniquet (C).
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- Do not place drainage after surgery

Inject SC block into the joints: Conducted in recovery room,
Vietnam-Germany Hospital, in absolutely sterile conditions
Treatment and functions rehabilitation after surgery:

- The patients return to medical treatment room, place legs at
high place, apply ice, taking anti-bodies and swelling relief
medication in the first 2-3 days. Taking pain relievers in the
first week.

Training regime after surgegy: according to a consistent
protocol.

2.2.7. Result assessment

Close result assessment: During the time in hospital and from
the time being discharged until first re-check (4 weeks after
surgery), based on: body reaction; developments at places
where the bone marrow fluid is aspirated; development at knee
joints; active movement range of knee joints. Grade of knee
pain 4 weeks after surgery according to VAS (Visual Analogue
Scale).

Distant result assessment 6, 12, 18 and 24 months after
surgery: assessment of knee joint conditions according to VAS;
assessment of knee functions after surgery according to KOOS
(Knee Injury and KOA Outcome Score); assess recovery of
joint cartilage by MRI film (change Noyes point and cartilage
volume) on MRI machines 1.5 and 3.0 Tesla.

2.2.8. Information collection methods, data processing:
Research results are analyzed and processed by Medical
Statistical Algorithms, using Stata 12.0 software.

Chapter 3: RESEARCH RESULTS
3.1. CHARACTERISTICS OF RESEARCH SUBJECTS
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Table 3.1. Distribution of patients according to age, gender
and occupation

Charateristics of subjects n %
40-49 8 17,4
Age 50-59 29 63,0
60-70 9 19,6
Gender Male 15 32,6
Female 31 67,4
Occupation Farmer 25 54,3
relation Official 21 45,7
Table 3.2. Distribution of patients according to BMI
Classification | BMI (kg/m2) n %
Underweight <185 0 0
Normal 18.5-22.9 9 19,6
Overweight 23-24.9 21 45,7
Obese level | 25-29.9 15 32,6
Obese level 11 >30 1 2,2
Table 3.6. Distribution of patients according to KOA grade
Grade n %
Grade | 0 0,0
Grade Il 9 19,6
Grade Il 37 80,4
Grade IV 0 0,0

100%
80%
60%
40%
20%

0%

4.35% 0%
H Grade 4
67.399
Sg70p Grade 3
43.48%

2391%  3261%  ;3919% = Grade 2

Grade 1

LFC Patella Condylar
Surf Surf

Figure 3.2. Distribution of injury grade on MRI according to
Noyes scores at joint areas
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Table 3.8. Relationship between KOA grade and BMI

BMI
Grade <75 > 25 Total p
n % n % n %
Grade Il 7 [2333] 2 [1250| 9 [1957
Grade Ill | 23 | 76,67 | 14 [8750| 37 |80,43 | >0,05
Total 30 100 | 16 | 100 | 46 [ 100
Table 3.10. Relationship between KOA grade and
occupation
Occupation
Grade Official Farmer Total p
n % n % n %
Gradell | 2 | 9,52 7 1280 9 |1957
Grade Ill | 19 | 90,48 | 18 | 72,0 | 37 |80,43 | >0,05
Total 21| 100 | 25 [ 100 | 46 [ 100
Bang 3.11. Relationship between KOA grade and age
Age
Grage <55 >55 Total p
n % n % n %
Grade Il 7 12692 2 [10,00] 9 |[1957
Grade Ill | 19 |[73,08| 18 |90,00 | 37 |80,43 | >0,05
Total 26 | 100 | 20 | 100 | 46 | 100

3.2. DEVELOPMENT DURING SURGERY
3.2.1. Time to take bone marrow: average: 11 + 1,66 minutes
3.2.2. Time for arthroscopy: average: 44 + 3.09 minutes

3.2.3. Complications in surgery: no case reported

100%
80%
60%
40%
20%

0%

21.74%

15.22% i I

21 74%

26.09%

19.57%

.

6.52% .

LFC

PateIIa surf Condular

surf

W Grade IV

Grade lll

m Grade ll

Grade |

Figure 3.3. Distribution ratio of the levels of articular
cartilaae iniurv in suraerv accordina to Outerbridae
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Table 3.14. Combined injury in surgery

n %
Normal 3 6,5
Meniscus Degenerative 40 87,0
Torn 3 6,5
Cross ligament | Normal 9 19,6
Degenerative 37 80,4
Osteophyte 28 60,9
Follicle 4 8,7
Bursitis 23 50,0
Arthrophyte 39 84,8

3.2.4. Complications of surgery: no case reported
3.3. QUANTITY OF BONE MARROW CELLS

Table 3.16. Distribution of bone marrow cells’ composition

Cell indicator Unit Average Min | Max
Quantity of nucleated cells | G/L | 69,03+49,86 | 20 255
Quantity of CD34(+) cells G/L 0,56 +0,93 | 0,07 | 5,73
Rate of CD34(+) cells % 0,71+0,78 | 0,24 | 5,07

Table 3.17. Distribution of bone marrow cells according to

gender
Cell indicator unit Gender p
Male (n=15) | Female (n=31)
Nucleated cells | G/L | 71,68 + 36,66 | 67,75+5564 | >0,05
G/L | 0,50+0,45 0,58+0,11 | >0,05
CD34(+)cells | % | 0,64+0,33 0,74+092 | >0,05

Bang 3.18. Distribution of bone marrow cells according to age

- Uni Age group
Cell indicator t <55 (n=26) >55(n=20) p
Nucleated cells | G/L | 77,28 £ 50,33 | 58,31 + 48,37 | >0,05
CD34(+) cells | G/L 0,52+ 0,6 0,61+0,13 | >0,05
% 0,61 + 0,37 084+1,1 | >0,05
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Bang 3.19. Distribution of bone marrow cells according to
coordinated disease

Cell indicator . Coordinated disease 0
Unit | Yes (n=10) No (n=36)
Nucleated cells | G/L | 62,24 +19,64 | 70,92 + 55,50 | >0,05
CD34(+) G/L | 34,38 +23,29 | 62,0+104,18 | >0,05
% 0,55+0,34 0,75+ 0,86 >0,05

3.4. CHARATERISTICS OF SC BLOCK DERIVED FROM

BONE MARROW FLUID

Table 3.20. Charateristics of cells and HSC (n=46)

Bone marrow cells Unit Average Min | Max
Quantity of nucleated cells | G/L | 66,33+46,12 | 6,4 | 225
Rate of CD34(+) cells % 1,44+0,67 |0,44| 3,18
Quantity of CD34(+) cells | 10° | 815+55 | 1,1 | 22,78

: 468,26 + 30 | 1300
Quantity of platelets G/L 306,24
Quantity of living cells % 95,67+1,33 | 93 99

< Quantity of CD 34 (+) cells

20

15

10

Quantity of nucleated cells

Figure 3.6. Correlation between quantity of CD34(+) cells
and nucleated cells
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Table 3.21. Quantity of CFU-F cluster-generating cells

Average Min Max
CFU-F/10° cell cluster 4317+2523 | 7 140
CFU-F/ml Bone marrow 3336,83 283,9 | 22698
SC block 3996,59
CFU-F cluster-generating | 33343,88+ | 2838 | 226980
cells injected into knee 39984,11
joints
3.5. TREATMENT RESULTS
3.5.1. Complications: none
3.5.2. Treatment results:
10
8
" 6 | 5.68 5.61
<>( 4 N3.67 —&—  VAS Moving
2.77 21 —a—  VAS Rest
2 ' . - 1.7
173 PEETY 111 AR~
0 - Pre-0 1m 6m 12m 12m >24m
MO Post-O  Post-O Post-O Post-O  Post-O
(0=46)  (h=46) (n=46  (n=46) (n=35) (n=27)

Figure 3.9. Ameliorate pain conditions according to VAS

IE M Pre-Operative (n=46)
§ B 6 months Post-O (n=46)
8 12 months Post-O (n=46)
g M 18 months Post-O (n=35)
M >24 months Post-O (n=27)
Knee pain  Symptoms Daily Sports  Quality of
at knees  activities life

Figure: 3.10. Improvement of knee functions according to
KOOS
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Table 3.22. Noyes scores and cartilage volume before and

after surgery

Before surgery

After 12-24 P
months

Average Noyes 12 + 1,46 7+1,50 <0,001
scores (n = 46) (n = 36)

Average 0,45+ 10,2629 | 0,55+0,2901 | <0,001
cartilage (n=21) (n=21)

volume (cm®)

Table 3.23. Relation between KOOS 12 months after

surgery and characteristics of gender, BMI, grades of KOA

KOOS Before After 12 Increasing
Charateristic surgery months KOOS point

Female 35+ 2,97 63 + 3,97 28 +2,25

Gender Male 38 + 2,68 65 + 3,17 28 £2,41
P 0,01 0,08 0,66

<25 37+ 3,01 64 + 3,73 28 + 2,46

BMI > 25 35+2,94 63 + 3,99 28 +1,94
P 0,077 0,315 0,506

Level Il 39 +2,54 66 + 2,82 28 + 1,60

Level | Levellll | 35+2,88 63 + 3,88 28 +2,43
P 0,004 0,054 0,09

| Quantity of transplanting CD34

R =0.1931

KOOS Point increases after 12 months

Figure 3.12. Correlation between increasing KOOS and
guantity of CD34(+) cells injected into the knee joints
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2 1 KOOS Point increases

T T T T T T
o 50000 100000 150000 200000 250000

R=0,7462 Quantity of CFU-F injected into knee

Figure 3.13. Correlation between increasing KOOS and
CFU-F cluster-generating cells injected into knee joints
(n=41)

Chapter 4: DISCUSSION

4.1. Quanlitative characteristics of bone marrow cells and
stem cell block derived from bone marrow fluid (BMF)

4.1.1. Quanlitative characteristics of bone marrow cells

SCs are the only kind of cell which have two special
abilities: reproduce identical cells and transdifferentiate into
specialized in certain conditions. However, SCs are quite
similar to leukocytes, both in form and some properties during
transplatation, so it is very difficult to distinguish and
recognize them by morphology. In 1988, Weissman and his
colleagues identified surface markers of hematopoietic stem
cells in mice and in 1992 they found similar markers of
hematopoietic stem cells in humans. At present, CD34
molecules on the cell surface are major markers to identify
hematopoietic stem cells. In CD34 (+) cells, people find stem
cells which generate cartilage and bones. Table 3.16 indicates
the average value of some cell indicators of bone marrow is
within the normal limit of a Vietnamese adult. When
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comparing our study results with that of Nguyen Manh Khanh,
Nguyen Thanh Binh et al., I found that the proportion and
quantity of our hematopoietic stem cells in bone marrow are
different compared to the authors (see Table 4.1), this can be
explained by differences in characteristics of research subjects
such as age, disease, sample size...

Table 4.1. Comparison between our research results and
other authors’ in terms of quantity, proportion of CD34(+)cells
of bone marrow

Unit | Nguyen M.K | Nguyen T.B Ours
(n=65) (n=112) (n=46)
CD34(+) | G/L 0,4+0,2 0,42+0,31 | 0,56+0,93
cells % 0,6+0,2 0,66+0,27 | 0,71+0,78

A study by Do Trung Phan carried out on 79 Vienamese
adult persons showed that the average quantity of CD34(+)
cells in bone marrow is 1,22 + 0,79 G/L. However, the method
to determine CD34(+) cells of this study is completely different
from ours: using direct fluorescent techniques, counting on
fluorescent microscope. On the other hand, the rate and number
of bone marrow cells and technique depends on bone marrow
fluid aspiration. According to numerous authors when studying
the characteristics of bone marrow cells, except for counting
directly the number of CD34(+) cells in bone marrow, the cells
which have bone marrow cores are also identified and reflect
indirectly the quantity of cartilage-generating SCs. According
to Figure 3.6, the number of CD34(+) cells correlate
proportionally with number of nucleated cells (r = 0,72,
P<0,05). According to Do Trung Phan, the average quantity of
cells with bone marrow cores of Vietnamese adult persons is
57,4 £ 15,5 G/L. Our study results (Table 3.16) are suitable
with those from other studies.

4.1.2. Characteristics of cells and quality of SC block derived
from bone marrow fluid
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After the extraction and condensation process, rich
mononuclear cell block of stem cells (called SC block) of bone
marrow is condensed in 10 ml of isotonic saline serum
injected into the knee joints within 1-2 hours. Before
transplanting for patients, stem cell block was sampled to
inoculate bacteria, fungi. 100% of the sample SC block is
negative, indicating that the process of collecting bone marow
fluid and processing extraction and condensation of stem cell
block are absolutely sterile, and SC block is injected into the
knee joints with security of bacteriology. Valérie Gangji et al
(2004) reported that 1/10 of the cases has inocluated bone
marow SCs positive with copagulse-negative staphylococci. In
studies by Nguyen Manh Khanh and Nguyen Thanh Binh,
there is no case reported of imflamation at SC transplanted
locations.

Composition of blood stem cells and Mesenchymal Stem Cells
in stem cell block

Recently, transdifferentiation or plasticity of blood stem
cells has been discovered, whereby applied studies on blood
stem cells in treatment and reshape of solid-tissue-based organs
have been carried out. Transdifferentiation of blood stem cells
into different types of stem cell such as neural stem cells, heart
muscle cells, bone marrow stem cells, articular cartilage stem
cell has been proved. Wakini et al. proved that there are many
chondroblast progeneotor cells in the CD34(+) cell block in
bone marrow, and such progeneotor cells is possible to
transdifferentiate  in a cell-culture environment into
chondroblast with full functions of a precursor cartilage cell.
Therefore, it is nescessary to determine quantity of blood stem
cells in the cell block that contributes to prove efficiency of
this treatment method. We used CD34(+) cell counting method
to determine quantity of blood stem cells in the cell block.

Mesenchymal stem cells (MSC) can transdifferentiate into
mesenchymal cells, of which cartilage cells under the impact of
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growth factors. Composition of MSC was defined by the
method of cell aggregate culture, whereby each MSC grew a
CFU-F cell aggregate after 2-week culture. It is possible to
determine number of MSC pumped into knee joint based on
number of CFU-F cell aggregates. According to the
comparison of our research results to research results of
Nguyen Manh Khanh, Nguyen Thai Binh et al., proportion of
CD34(+) cells, number of CFU-F/10° cell aggregates of stem
cell block are equivalent to each other. Number of CFU-F/ml
stem cell aggregates in our research is threefold than that in the
research of Nguyen Thanh Binh and Nguyen Manh Khanh
because volume of concentrated stem cell block in our research
is 10ml, while that in the research of Nguyen Thanh Binh and
Nguyen Manh Khanh is 30ml. The relation of number of cell
forming CFU-F cell aggregate and age shows that number of
CFU-F cell aggregates correlates inversely with patient’s age,
nevetheless, this correlation is not too close (r =-0,06), this
result is consistent with other studies..

4.2. Importance of microfractures

The research on method of stem cell transplantation for
cartilage regeneration shows that proliferation,
transdifferentiation and shift of a stem cell rely on cytokine,
growth factors (GF) and matrix (buffer) in which the stem cell
inserted. Buffer herein may be fibrin, hydrogen blockes,
extracellular matrix (ECM) or scaffold. Platelet contains
protein which is a GF whose role is activating activities of stem
cells, speeding up of wound healing including VEGF (platelet
derived growth factor), VEGF (vascular endothelial growth
factor) and TGF (transforming growth factor). In this research,
stem cells are actived by platelets in the new injury and
platelets in bone marrow stem cells, with average density
468.26 + 306.24G/L (Table 3.20). Microfractures is creating a
new injury in cartilage deletion area in order to appear
activation  factors, modulate shift, proliferation and
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transdifferentiation activities of stem cells, and create a
scaffold for adhesion of stem cells, the scaffold is fibrin
network formed in the area under the new injured cartilage
after solution of thrombosis. Additionally, knee arthroscopy
allows to ‘clean’ the knee joint, to remove joint mouses which
are knee fragments resulting in arthritis and to clean cytokine.
Injured articular cartilage is removed. This process brings
efficiency of clinical improvement in the beginning state.

4.3. Treatment results

After surgery, no patient was suffered from haematocele,
bleeding in the site of bone marrow fluid separation or infected
knee joint. Such results are similar to results of other studies.
Although 10 patients (21.73%) who are suffered from many
diseases, main ly hypertension (6 patients) and type Il diabetes
(4 patients), treatment results were not affected by such
diseases because those patients were applied stable medical
treatment methods. On the other hand, during selecting
patients, we excluded patients who were suffered from
systemic or local infection, patients who were suffered from
chronic diseases impairing resistance. Especially, the sterility
in every stages from separation of bone marrow fluid,
separation of cell block, knee arthroscopy to injection of stem
cells into knee joint were ensured absolutely. Stem cell block
was cultured bacteria and fungi before injected into knee joint.
Long time for aspiration of bone marrow fluid and for
arthroscopy are factors for infection. In this research, average
time for aspiration of bone marrow fluid was 11.17 minutes,
for arthroscopy was 43.72 minutes, which are quicker than
time for the same operations in other researches partly because
of lower volume of bone marrow fluid in this research. After
injection, no patient faced with systemic or local reactions
which is also an advantage of transplantation of autologous
bone marrow stem cells since riskes of Transplant rejection are
prevented. On the other hand, injection of stem cell block in
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bone marrow into knee joint is partly safer than injection into
organs during transplantation of other organs.

According to time for result assessment after surgery at
least 12 months (100%) and at most 24 months (58.7%), no
patient had signs of pain or any complaint in the site of bone
marrow fluid separation and in the site of incision for knee
arthroscopy. The research results of Nguyen Manh Khanh and
Nguyen Thanh Binh also were similar to our results after
separating bone marrow fluid of 65 out of 112 patients. 1/29
patient was in pain in the site of bone marrow fluid separation,
the pain reduced and resolved after two weeks. No patient was
suffered from infection, inflammation, leakage, sticky fibers or
lumps in the knee. Two few-millimeters long surgical scars are
not affected functionality and aesthetics of the knee. Our
results are similar to results of Kevin, Centeno, Davatchi. It is
possible to say that endoscopy surgery for cartilage damage
and transplantation of autobone marrow stem cells in treatment
of osteorthritis is the less trepassing, simple and high effective
method. In resting state, knee pain is improved after 1 month of
surgery, VAS point reduced from 2.77 to 2.37 (p<0,05). In
moving state, after 1 month of surgery, VAS point reduced
from 5.68 to 5.61 (p>0,05). Knee pain in resting state is early
improved after 1 month of surgery maybe owing to knee-joint
cleaning through endoscopy. In this research, quantity of
patients with foreign object in their knees, ossicle and bursitis
make up 84.8%, 60.9% and 50%, respectively. After 6 months
of surgery, knee pain is remarkably reduced in both resting
state and moving state. After 6, 12, 18 and 24 months of
surgery, VAS point reduced significantly (p<0,05) (see Chart
3.9). According to research of Shapiro et al., in case of single
endoscopy for cartilage damage, after 12 months of surgery,
cartilage was rehabilitated (fibrocartilage), begun degenerating
and lost its mechanical sustainability, consistent with clinical
reality, at this time, the knee pain reappeared. In this research,
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continuous reduction of knee pain after 12 months shows the
role of stem cells in rehabilitating injured cartilage by using
sustainable cartilage. We used KOOS to access knee fuctions,
whereby the higher KOOS increases, the higher knee functions
are. Average KOOS increases from time to time, and the
highest increases after 6 months of surgery (p<0,001), and
continues increasing after 12, 18 and 24 months of surgery
(p<0,01). In the consideration of each expression of knee
functions, score increases significantly, Capacity of sport
playing has the lowest improvement. For other expressions,
improvement levels are higher (see Chart 3.22). Life quality
assessed before surgery has rather low score, 31.25 point, this
shows that osteorthritis in 11 and 111 stages significantly affects
life quality of patients. After 6 months of surgery, the life
quality score increases 55.16 points, and continues increasing
with increasing improvement of knee functions. Therefore,
after 24 months of surgery (27 patients), the life quality score is
only 78.24/100 points, it means that satisfaction of the patients
is not the highest. Our research results are similar to results of
researches of (2012), Kevin (2012) and Emérito (2014). In the
relation of quantity of CD34(+) cells (blood stem cells) and
quantity of cells in CFU-F cell aggregate (Mesenchymal stem
cells) injected into knee joint, according to assessment of
clinical result after 12 months of surgery, quantity of CD34(+)
cells and quantity of CFU-F cell aggregates correlate
proportionally with increased KOOS (Chart 3.12 and 3.12), it
means that the more quantity of blood stemcells and
mesenchymal stem cells are, the higher clinical improvement
is, and KOOS correlates closely with quantity of mesenchymal
stem cells, r=0,75, p<0,05. This shows that mesenchymal stem
cells and blood stem cells play important roles in rehabilitation
of knee functions. According to assessing functions and
rehabilitation of cartilage through the knee Magnetic
Resonance Imaging (MRI), by Noyes scores and by
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measurement of cartilage volume using OsiriX software,
before surgery, average Noyes score is 12+1.46, average
volume of cartilage in the area of the most serious injured knee
is 0.45+0.2629 cm?®; after 12 — 24 months of surgery, average
Noyes score is 7+1.50, average volume of cartilage is
0.55+0.2961 cm?, p<0,001 (see Chart 3.22). This result shows
that thickness of injured articular cartilage increases after
treatment. Nevertheless, the assessment through MRI film by
using Noyes scale and measurement of cartilage volume are
only carried out in term of appearance morphology (change of
articular cartilage thinkness), rather than bioligical structure of
new cartilage, the patients should be applied delayed
gadolinium-enhanced MRI of cartilage (lGEMRIC) with pulse
string Tlp in order to determine concentration of
glycosaminoglycan, and with pulse string T2 in order to
determine composition of collagen. These are two components
of main ones constituting articular cartilage from cartilage
cells. In this research, we could not use dGEMRIC to assess
the structure of new cartilage because survey for each patient
took many hours and dGEMRIC was not used widely in
Vietnam.

CONCLUSIONS

1. Some indicators of bone marrow cells and stem cell
block derived from marrow cell fluid of patients with knee
osteoarthritis

- In bone marrow: average quantity of nucleated cells is
69.03 £ 49.86 G/L, average quantity of CD34(+) stem cells is
la 0.56 £ 0.93 GI/L, average proportion of CD34(+) stem cells
is0.71 £ 0.78%.

- Quantity of single nucleated cells inversely correlated with
patient age. There were no difference in quantity and
proportion of CD34(+) cells between two above groups and
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under-55-year-old patients. In the stem cell block from bone
marrow after separation, proportion of CD34(+) stem cells is
higher than that before separation, making up 1.44 = 0.67%.
Quantity of CD34(+) cells is directly proportional to quantity
of nucleated cells (r = 0.72, p<0.05).

- Quantity of obtained CFU-F cell aggregates after culture of
1x10° cells in stem cell block in bone marrow in average is
43.17 + 25.23 aggregates, quantity of cells creating CFU-F cell
aggregates injected into knee in average is 33343.88 (2838-
226980) aggregates.

2. Treatment results

- This treatment is a less trepassing, simple and high
effective method without any complication.

- Knee pain in resting state reduced after 1 month of surgery.
Knee pain also reduced after 6, 12, 18 and 24 months of
surgery.

- Functions of knee were significantly rehabilitated after
surgery, average KOOS before surgery and after 24 months of
surgery was 36.34 and 74.62, respectively.

- Rehabilitation of function of knee is directly proportional to
quantity of MSC injected into knee joint.

- Thickness of articular cartilage after surgery increased that
was shown in MRI film after 12-24 months of surgery, Noyes
scores before surgery in average was 12+1.46, and after
surgery in average was 7+1.50. Volume of cartilage before
surgery and after 12-24 months of surgery was 0.45cm® and
0.55cm?, respectively.
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