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PAT VAN DE

Khép gdi 1a mot trong nhimng khép dong vai trod chiu luc chinh
ctia co thé ¢6 céu triic phirc hop, doc dao va vimg chic. Trong cac
thanh phan dam bao sy viing chic ctia khép gbi, diy ching chéo
trude dong mot vai trd quan trong boi tac dung chdng lai sy trugt ra
trude va xoay trong ciia xuong chiy so voi xuong dui. Put ddy ching
chéo trudc 1a ton thuong thudong gip, gdy ra tinh trang khop gbi bi
long, din dén rach sun chém, bong sun khép ngay cang lan rong va
khép gbi nhanh chéng bi thoai hoa. Chinh vi viy, md ndi soi téi tao
day ching chéo trudc 1a rat can thiét, nham phuc hoi lai do viing
chic, chirc ning va bién d van dong binh thudng cua khép gdi, tranh
c4c bién ching.

Tai tao ca hai bo hay chi téi tao 1 b6 ddy ching chéo trudc con
nhiéu quan diém khac nhau. Nhung viéc 1ap lai hoan toan vé giai
phiu tir d6 14 co s¢ cho viéc hdi phuc cac chirc ning nhu trude ton
thuwong van 1a wu tién hang dau ciia cac phiu thuat vién ciing nhu cia
dé tai nay. Vat lidu dung dé tai tao ddy chang chéo trudc thong dung
nhét hién nay 1a vét liéu ty than va vat liéu dong loai. Vat liéu ty than
1a loai vat liéu duogc léy ra tir chinh chan ctia bénh nhan, ciing tdt,
nhung c6 nhimg mit han ché do giéi han vé s6 luong, khong phai liic
nao ciing dii dé tai tao hai b6 day ching chéo trude, tai tao nhiéu day
ching va nhat 1a nhitng truong hop dirt lai day chang, bénh nhan phai
md lai 14n 2,3. Bén canh do, trai qua cac giai doan tién hoa, co thé
nguoi 1a mot khdi théng nhat, khong c6 bo phan nao 1a thira. Viée ldy
gin & viing nay dem ghép cho ving kia thuc chat 1a viéc chap nhan
hy sinh chirc ning it quan trong & viing nay dé lap lai chtrc ning quan
trong hon & ving khac chir khong phai 1a dwa chan ton thuong tré vé
hoan toan nhu chén lanh. Béng thoi, nhiéu tai bién c6 thé gap tai chd
ldy manh ghép ty than nhu v& xwong banh ché, dit phan gan banh
ché con lai, yéu hé thdng dudi gbi, yéu dong tac khép dui, giam sy
vitng chic mat trong khop gbi, ton thuong cac nhanh than kinh tai vi
tri 1ay gén.

St dung gan xuong ddng loai trong phiu thuét tai tao day
chéng chéo trude da phat trién va co két qua tét. Loai vat liéu nay
dam bao vé sb luong du dé 1am lai ca hai bo day chang chéo trudc
hodc nhiéu ddy ching cung luc, véi chiéu dai va duong kinh phu
hop véi timg bénh nhan; vira dam bao vé chat lugng do cau tric vi
thé khong thay dbi so vat liéu tu than, tranh dugc cac tai bién tai
chd 14y gan. Uu diém nhit 1a gan banh ché ¢ hai chét xuong &
hai dau v6i do bén 1on hon day chang chéo trudc thong thuong va
co ché lién hai ddu manh ghép trong duong ham xuong la co ché
xuong - xuong, chic nhit va nhanh nhét so voi tat ca cac loai
manh ghép khac. Sir dung loai vat liéu nay dé tai tao day chang
chéo trude méi co do viing chic va kha nang hinh thanh hé théng
mach mau, thy thé than kinh cta day chang nhu khi st dung vat
liéu tu than, khong thai bo manh ghép. Nho do6 da gitp cho céac
phdu thuat vién c6 thém mot lya chon dé diéu tri dut day chmeg
chéo trudc, nhat 1a trén nhitng bénh nhan ma vat li¢u ty than
khéng dap tmg dugc yéu ciu. Cho dén nay chua timg c6 mot cong
trinh khoa hoc nao st dung gan banh ché déng loai tai tao hai bo
day ch?mg chéo trudc dugc cong bd tai Viét nam.

Chinh vi vy, t6i thuc hién dé tai nay véi 2 myc tiéu sau:
MUC TIEU NGHIEN CUU

1. Dénh gia kha niang chiu lyc ciia manh ghép gan banh ché
ddng loai sau bao quan lanh sau.

2. Danh gia két qua phau thuat noi soi tai tao hai bé ddy ching
chéo trude sir dung manh ghép gan banh ché dong loai va ky
thuét bén duong ham



TINH CAP THIET CUA DE TAI:

Phau thuat noi soi tai tao hai b6 DCCT 1a mot ky thuat mai
nham tai tao DCCT gan gidng voi giai phau chirc ning nguyén ban,
nham phuyc hoi tdi da chirc nang va sy viing chic khop gbi. Ky thuat
nay moi duge trién khai tai mot sb bénh vién chuyén nganh lon tai
Viét nam trong vai nam tr& lai day. Dong thdi, manh ghép gan banh
ch¢ déng loai ciling la mot trong nhitng vét liéu dung tai tao DCCT
mdi, giup cho cac PTV c6 thém mdt lya chon trong diéu tri dut
DCCT. Do vay dé tai mang tinh thoi su, tinh cAp thiét, c6 tinh dong
g0p cao trong chuyén nganh CTCH.

NHUNG PONG GOP MOI CUA LUAN AN:

Két qua nghién ctu thyc nghiém cho théiy muc d6 chiu luc,
kha ning gian, kich thudc cua gan banh ché dong loai twong ty nhu
cac loai vat li¢u da stir dung tir trede va han ché duoge nhitng rui ro khi
sir dung céc vat liéu cii dé tai tao DCCT. Vit liéu du ca vé sb luong,
dam bao vé chét luong thoa man cac yéu cau khit khe cia PTV trong
phiu thuat diéu tri cho BN

Két qua phiu thuat kha quan mang lai mot ky thut phau thuat
diéu tri cho BN bi duat DCCT, dic biét 1a cac van dong vién, nhitng
nguoi can phuc hdi tbi da chirc nang khép géi.

Gop phan vao nghién ctru giang day, 1a mot tai liéu tham khao
bb ich trong chuyén nghanh chin thwong chinh hinh.

BO CUC LUAN AN:

Luén 4n gdbm 157 trang. Ngoai phan dit vin d& va két luan,
ludn 4n gdm c6 bén chuwong: Tong quan 53 trang; Ddi twong va
phuong phap nghién ctru 24 trang; Két qua 32 trang; Ban luan 43
trang; c6 54 bang, 5 biéu dd, 71 hinh anh; 244 tai liéu tham khao (45
tiéng Viét va 199 tai liéu tiéng Anh).

CHUONG 1: TONG QUAN

1.1. Giai phdu day ching chéo truéc khop goi
1.1.1. Phdi thai hoc

Khép gbi hinh thanh tir mot ving ddc ciia trung mé vao tuan
thir tu cta thai ky. Qua trinh hinh thanh rat nhanh t6i khoang 6 tuan
thi hinh anh khép gdi da nhan biét duge. DCCT xuat hién nhu mot
ving dam dic trong mam phdi ¢ 6 tuan rudi, va co thé quan sat dugc
khi phoi 8 tuan tudi. O 16 tuan tudi thi c6 thé thy rd DCCT véi hai bo
trudc trong va sau ngoai.
1.1.2. Gidi phdu ddy ching chéo truéc ¢ nguwoi truwéng thanh
1.1.2.1. Dqi thé

DCCT bam & phan sau mat trong 16i cau ngoai xuong dui chay
xudng dudi, ra truée va vao trong dén bam vao dién bam trude gai
méam chay. Chiéu dai cia ddy chang chéo trudc rat khac nhau trong
cac nghién ctru tir 22 dén 41mm, trung binh 1a 32mm. Pudng kinh
DCCT tir 7 dén 12mm. Girgis va cong sy dd mo ta DCCT c6 hai bo
1a b6 trudce trong (AMB) va bo sau ngoai (PLB). B6 trudc trong bam
ving phia sau va trén cia dién bam xwong dui, chay xuéng bam vao
vung trude trong cua dién bam mam chay. B6 sau ngoai bam vao
phan dudi cia dién bam xwong dui, dén bam vao phan sau ngoai cua
dién bam mam chay. Pay 14 co s& cho phiu thuat tai tao DCCT hai
bo.
1.1.2.2. Gidi phdu dién bam vao 16i cau xwong dui:

DCCT bam vao phan sau ciia mat trong 10i cau ngoai xwong
dui, trén mot dién hinh 6-van v&i phan phia sau cong hon dudng
gio1 han mat trudc. Chiéu dai dién bam tir 11 dén 24mm, chiéu rong
tir 5 dén 11mm, tryc cia dudng kinh dai nghiéng 26 + 6° so véi
duong thing dung va dudng cong gi6i han phia sau cong theo b sun
khop cua 16i cau ngoai. Kich thude dién bam xwong dui cia DCCT
khéc nhau gilta cac nghién ctru, su khac biét nay la do phuong phap



nghién cuu, k¥ thuat do dac va co thé giira cac toc nguoi khac nhau.
Nghién ctru giai phau cac mdc xwong tai ving bam vao 10i cau xuong
dui ctia DCCT la déc biét quan trong giup cho sy xac dinh chinh xac
vi tri khoan tao dudng ham xuong dui trong phau thuat tai tao DCCT.
C6 hai mbc xwong quan trong do6 1a g& Resident hay 1a g lién 16i cau
ngoai (Lateral intercondylar ridge) va go chia doi (Lateral bifurcate
ridge). GO Resident 1a g& xwong hay sy thay déi do déc cua thanh
trong cua 161 cau ngoai tai vi tri 3/4 phia sau ciia tran hdm lién 16i cau
dui chay xudng dudi ngay trudc ving bam ciua DCCT va trude giGi
han phia sau cua hom lién 16i cau. Go chia d6i 1a g0 xuong chay tur
trudc ra sau tai ving diém bam DCCT chia ranh gid¢i dién bam cua
bo trude trong va bo sau ngoai.

Vi tri tim diém bam céc bo trude trong va sau ngoai duogc
Bernard xé4c dinh trén phim chup x-quang khop gdi nghiéng dya trén
duong Blumensat va tinh theo ti 1& phan trim. Tam cua bo trudc
trong ndm ngay dudi hinh chir nhat ¢ goc sau trén, tai vi tri 26,4%
ctia duong Blumensat, con bd sau ngoai tai vi tri 32,4% tinh tir phia
sau ra trudc.
1.1.2.3. Dién bam mdm chay:

Cac soi DCCT toa ra khi téi chd bam mam chay. Dién bam c6
hinh tam giac voi dinh nim & phia sau, canh day nam phia trudc,
cach bo trudc mam chay 10-14mm, nim & phia trudc va phia ngoai
gai chay trong. Chiéu rong dién bam x4p xi 11mm (tir 8-12mm), dai
theo hudng trudc sau khoang 17mm (tr 14-21mm). Philippe
Colombet va cdng su, nam 2007 xac dinh khoang cach tir tam bo
trude trong toi go RER 1a 17,5 £ 1,7mm va khoang cach tu tam bo
trude trong téi tAm bo sau ngoai 1a 8,4 + 0,6mm. Vi tri dién bam theo
d6 ra trudc so vdi cac nghién cuu trude do cua Jackson D.W.,
Morgan C.D., cac tac gia nay xac dinh tdm cua dién bam DCCT
khoang 7mm trudc bd trude dién bam day ching chéo sau.

Trén phim chup x-quang gdi nghiéng vi tri dién bam méam
chay cia DCCT dugc xac dinh dua vao duong Amis-Jakob. Puong
nay la duong thing qua diém sau nhit cia mam chay va song song
v6i mat khdp mam chay. Tam cua bo trude trong tai vi tri 36%, tam
ctia b6 sau ngoai tai vi tri 52% ctiia duong Amis- Jakob tinh tir phia
bo trudc cia mam chay.

1.2. Str dung ménh ghép gin banh ché dong loai
a/. Sw thudn loi cua viéc sir dung manh ghép gan banh ché dé‘ng loai

+ Khong phai hy sinh vét liéu tu than: Pay 1a 1y do quan
trong nhit vi bat ¢t phan co thé nao du 1a nho nhat ciing ¢6 chirc
nang cua no.

+ Yéu t6 thim my do duong md nho.

+ Tranh dwoc cac phién toai sau md do ldy manh ghép tu
than nhu mét cam giac, seo x4u anh huéng dén chirc ning.

+ Thoi gian m6 duoc rat ngan dang ké do khong phai mat
thoi gian dé 13y vat lidu ty than. Viéc rit ngin thoi gian mé dong vai
trd quan trong va 1a mong mudn cua tit ca cac phau thuat vién vi
giam nguy co nhidm tring va 1am cho sy hdi phuc sau phau thuat cia
bénh nhan nhanh hon.

+ Viéc tap phuc hdi chirc ning sau phau thuat thuan lgi hon
do can thiép it vao cac ciu tric giai phiu va mirc d6 dau it hon.
bl. Cdc nguy co ciia viéc sir dung manh ghép gan banh ché dong logi:

- Nguy co nhiém khuan: Cac nguy co nhidm tring dbi véi
manh ghép dugc thu nhan c¢6 thé tir bén ngoai (nguyén nhan ngoai
sinh) hodc bén trong do sy phat tan vi khuan tir cac co quan trong co
thé dén sau khi nguoi hién mé chét (nguyén nhan ndi sinh).

- Nguy co nhiém virut: Cac virut thuong gip khi sir dung manh
ghép ciing giéng nhu khi sir dung cac san phdm sinh hoc tir ngudi noi
chung nhu méu, huyét twong... 1a HIV, HBsAg, HCV. Tuy nhién dic



diém cdu trac ciia manh ghép gan va xuong x6p 1a nghéo mach mau
va té bao nén da gop phan lam giam nguy co nay

- Nguy co khong lién va thai loai manh ghép
Tuy nhién qua trinh xir 1y, tiét tring bang tia Gamma va bao quan lanh
sau theo quy trinh cia Hi€p Hoi Mo Chau A — Théi Binh Duong tai
bénh vién Viét Pirc va Trung TAm hd trg sinh san va Cong nghé Mo
ghép truong DH Y Ha ndi d loai bo dugc tat ca cac nguy co trén. Do
vy, manh ghép dem ding cho BN khéong nhidm vi khuan, khong
nhim virut va gan nhu khong c6 khang nguyén hoa hop mé HLA va
do d6 khong c6 nguy co thai ghép. BN khong phai dung thude chong
thai ghép sau md. Manh ghép dong loai sau khi dugc ciy ghép sé
gidng nhu manh ghép tu than 1a déu c6 kha ning tai tao hé thdng
mach mau va mang mao mach che phii quanh ddy chang trong qué
trinh thich nghi va phat trién. C6 kha ning tai tao, ting sinh to chirc
soi collagen va cac thanh phﬁn khéac nhu céc soi chun, cac thu thé
than kinh du dap tmg, phuc hdi khi c6 cac tac nhan chin thuong.
1.3. Cac phwong phap phiu thuit ndi soi tii tao DCCT:
1.3.1. Cic phwong phdp theo cich tao dwong him xwong (inside
out, outside in, all inside,..)

C6 ba k¥ thuat co ban dé tao dwdong him duge mo ta:

- Tao dwdng him xuong dui tir ngoai (outside- in).

- Tao dwdng him xuong dui tir trong ra (inside- out)

- K¥ thuat tao duong ham tat ca bén trong (all inside)
1.3.2. Cac phwong phdp theo cdu tric gidi phéu ciia day ch&ng
chéo truoc
1.3.2.1. Phuwong phap tdi tao ddy chdng chéo trieée mét bo:

Day 1a ky thuat kinh dién va phd bién nhét hién nay. Viéc tao
hinh DCCT bing cich tao mot duong him & xwong dui va mot
dudng ham & xuwong chay va ludn manh ghép vao

1.3.2.2. Phurong phdp tao hinh ddy chang 2 bo:

K¥ thuat tai tao DCCT hai bo theo giai phdu s& tai tao bo trudc
trong (AM) va bo sau ngoai (PL) ding vi tri giai phiu ctia timg boé.
Nguoi ta s& phai tao hai duong him xuong dui va hai duong him
xwong chay. Rat nhiéu cac nghién ctru trén thé gisi da bao cao két
qua tai tao DCCT hai b6 theo giai phau véi két qua kha nang chong
trugt ra trudc va xoay tot, phuc hdi lai gan nhu hoan toan chirc ning
chuyén dong cua khép gbi.

Bén canh k¥ thudt tai tao DCCT hai b6 riéng ré voi 4 duong
ham c6 nhitng k¥ thuat tai tao hai bo khong theo giai phau véi 3
duong hdm nhu: Darren A Frank, Bertrand Sonnery-Cottet, Jin
Hwan Ahn ...

1.3.3. Cdc phwong thirc cé dinh manh ghép:
1.3.3.1 Ky thudt cé dinh manh ghép khong diing phirong tién cé dinh:

Paessler va cong su trinh bay k¥ thuat ¢ dinh manh ghép bang
cach nén chit (press-fit) hodc tao nit thit trong duong ham xuong
dui, phan xwong chiay dugc c¢d dinh bang cach budc chi qua cau
xuong (bone bridge).
1.3.3.2. Cdc phwong tién cé dinh manh ghép:

* C6 dinh manh ghép xuwong véi xwong trong duwong ham:

Dién hinh 13 manh ghép gin banh ché voi hai nat xuong hai
d4u, manh ghép gan got v6i mot nat xuong. Phuong tién c¢b dinh chu
yéu la vit chén (interference screw) dugc bt song song v6i méanh
ghép trong duong him. Bén canh vit chén thi cling co thé ¢ dinh
manh ghép c6 nat xwong trong duong him xuong dui bang nit treo
nhu Endo Button ctia Smith-Nephew.



* Co dinh manh ghép gan trong dwong ham:

Minh ghép gan khong c6 nut xuong dién hinh 1a manh ghép
gan Hamstring dugc sir dung phd bién nhat hién nay trong phiu
thuat tai tao DCCT. Do vy, phuong tién ¢6 dinh manh ghép gan
trong duong ham duogc nghién clru rat manh va da tao ra rat nhiéu
céc phuong thirc ¢ dinh nhu vit chdt ngang, nut treo Endobutton |
vit chen....

1.3.4. Cic nguon géin ghép sie dung tdi tao DCCT:

Cac ngudn gan ghép sir dung trong phiu thudt tai tao DCCT
bao gom gan ty than, gan ddng loai
1.4. Qua trinh phat trién ciia phdu thuit tai tao DCCT hai bé:

Phau thuat tai tao DCCT 2 bo duge Mott bao céo lan dau tién
nam 1983 va goi la ky thuat STAR (semitendinosus anatomic
reconstruction). Tac gia da phiu thuat mé, ding gan ban gan lam
méanh ghép, tao hai duong ham xuong dui va hai duong him xuong
chay. Sau d6 Rosenberg va Graf nam 1994 trinh bay k¥ thuat tai tao
DCCT hai b6 ¢6 noi soi hd trg véi hai dudong him xwong dui. Tuy
nhién tic gia chi tao mot duong hidm & xwong chay. Muneta nim
1999 va cong sy dd mo ta phau thuat tai tao DCCT hai bé c6 ndi soi
hd trg v6i hai dudng ham & ca xwong dui va xwong chay. Giai doan
nay nhiéu tac gia trinh bay cac k¥ thuat tai tao DCCT hai b6 v6i vi tri
“over the top” cho AMB va duong ham ngang 15i cau cho bé PLB,
va chi tao mot dudng ham méam chay. Trong cac nghién ctru nay cac
tac gia déu khong mo ta cach nhan biét vi tri tim dién bam cuia bo sau
ngoai & 16i cau ngoai trén phiu trudng ciing nhu lam thé nao dé tai
tao b sau ngoai theo giai phau. Do vay khai niém tai tao DCCT hai
b6 trong giai doan 1990s va dau nam 2000s khong bao gdm tai tao bd

sau ngoai theo giai phau ma ding hon 1a téi tao hai bé trude trong.
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Nam 2003 va 2004 Yasuda va cdng su bao cao ki thuét tai tao
b6 trude trong va bé sau ngodi theo giai phau, trong d6 hai bo duoc
tai tao voi 4 dudng ham riéng r& tai tm cia dién bam binh thuong
clia mdi bo va goi day 1a ky thuat tai tao DCCT hai b6 theo giai phau.
Nhiéu nghién ctru ciia cic tac gid nhu Yasuda, Aglietti, Jarvela,
Desai... bdo cao két qua phau thuat tai tao DCCT hai b6 theo giai
phiu phuc hdi sy vimg chéc khop gbi tét hon rd rét so v6i phau thuat
mdt bo. Pay chinh 13 k§ thuat duge thuc hién trong dé tai nay.

1.5. Tai Viét Nam:

Phau thudt noi soi tai tao DCCT hai bo 1a k¥ thuat méi, dang
duogc sy quan tAm cua gigi chuyén mon. Gan day, c6 mot sb nghién
clru bao cdo vé phau thuat ndi soi tai tao DCCT hai bo véi cac ky
thuat khac nhau.

Thai Thanh Binh (2013) bao céo két qua tai tao DCCT hai b6
sir dung gan Hamstring tu than v6i két qua tai thoi diém 06 thang
diém Lysholm trung binh dat 92,9 + 4,8 diém, ty 1€ tot va rat tot 1a
93,3%. Chirc nang khop géi theo IKDC: 73,3% loai A, 26,7% loai B.
Tuy nhién tac gia chi tao mot dudng ham xuong chay va hai duong
ham xwong dui. C4u tric manh ghép cua tic gia 1a gan co thon va
gan ban gan chdp d6i, voi nhitng truong hop manh ghép nhé tac gia
1y thém gan co ban gén bén chan lanh.

Mot sb tac gia bao cao két qua tai tao DCCT hai bd véi 4
duong ham dat két qua kha quan. Ngd Vin Toan va cong su (2013)
tai tao DCCT hai bo sir dung gan banh ché véi két qua tot va rat t6t
theo thang diém Lysholm dat 93,54% sau 9 thang theo d6i. Vi Hai
Nam va cong su (2013) bao cao két qua tai tao DCCT hai b6 st dung

gan co ban gan va gan co thon ty than sau 1 nam dat ti 18 tot va rat t6t
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92,06%. Tuy nhién tac gia khong néu rd cdu trac manh ghép gan co
Hamstring chap 3 hay chap 4. Pham Ngoc Trudng (nam 2013) bao
céo két qua 54 truong hop tai tao DCCT hai bé sir dung gan co ban
gan va gan co thon voi thoi gian theo ddi trung binh 1a 20,6 thang ,
diém Lysholm trung binh 1a 91,5 diém, ti 1& tot va rat tot dat 92,6%.
Theo thang diém IKDC: ¢ 59,26% loai A, 37,04% loai B. Téc gia
dung manh ghép gan co ban gan va gan co thon chap d6i hodc chép
ba. Lé Thanh Hung (2014) bao cdo két qua 39 truong hop tai tao
DCCT hai b6 v6i diém Lysholm sau md trung binh 1a 90,33 diém, ti
18 t6t va rat tét 1a 94,9%.

Nhu vdy nhitng nghién ctru budc dau da cho thdy két qua kha
quan ctia phau thuat ndi soi tai tao DCCT hai b6 trong nudc. Cac bao
c4o chu yéu 1a sir dung ngudn gan Hamstring tu than, v6i ki thuat ba
duong ham va bén duong him. Ciu tric manh ghép cac tac gia sir
dung hau hét 1a gan co thon va gan co ban gan chap doi, chap ba.
Méi quan ngai 16n nhéat chinh 1a kich thudc manh ghép tu than, khac
nhau giita cac bénh nhan. Manh ghép ngan qua thi ¢ dinh khong
chic, manh ghép nhé qua thi khong dam bao dic tinh co sinh hoc.
Nghién ctru vé vat liéu gan dong loai dd c6 nhiéu cong trinh nghién
ctru trén kinh hién vi dién tir d4nh gia va chimg minh ciu trac gan
khong thay ddi sau bao quan lanh sau, ma tac gia 1a mét thanh vién
trong nhom nghién ctru. Nhung nghién ctru vé kha ning chiu lyc cia
loai manh ghép nay sau bao quan lanh sau thi chua c6 mét cong trinh
nao duoc cong bd tai Viét nam. Chinh vi vay nhimg danh gia vé kha
nang chiu lyc cia manh ghép c6 dam bao hay khong khi ap dung vao

ghép cho BN dut diy ching chéo trude 1a rat can thiét.
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Di twong nghién ciru

Bao gdm 36 bénh nhan dut day ching chéo trudc khop gbi
dugc chi dinh phau thuat ndi soi tai tao hai bo day chéng chéo trudc
sir dung gan banh ché ddng loai va ky thuat bon duong ham tai bénh
vién Viét Durc tir thang 4/2011 dén thang 4/2015.

2.1.1. Tiéu chuén lwa chon bénh nhén:

Céc bénh nhan dwgc chan doan xac dinh dut day chéng chéo
trudc khép géi, ¢6 hodc khong co ton thuong sun chém kém theo,
khéng c6 dirt cac ddy ching khac va co chi dinh phiu thuat tai tao
day chang chéo trude trong do tudi tir 17 dén 45 tudi.

2.1.2. Tiéu chudn logi tric:

- Loai trr nhitng bénh nhén c6 ton thuong cac day ch?"mg khac
nhu: Day ching chéo sau, day ching bén trong, ddy chang bén ngoai.

- Céc bénh nhan ton thuong ddy chiang chéo trude ¢ cac ton
thuong xwong ving khép gdi hodc ton thuong mit sun khop trude do.

- Bénh nhan khong dong y tham gia vao nghién ctru.

2.2. Thiét ké nghién ciru

Nghién ctru thir nghiém: Nghién ctiru mé ta

Nghién ctru 1am sang: Thir nghiém 1am sang khong di ching.
2.3. Phwong phdp nghién ciru
2.3.1. Danh gia kha ndng chiu luc ciia manh ghép gan banh ché
dﬁng logi

Chung t6i st dung manh ghép thir nghiém gidng nhu loai
manh ghép ding trong phiu thuat. Tién hanh do kich thudc, danh gia
kha nang chiu lyc cta cic miu trén may, sau do tinh céc gia tri trung
binh, ngoai suy ra cac kich c&
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2.3.2. Nghién ctvu tién civu dinh gid két qua phéu thugt:

Dua vao cac nghiém phép lam sang nhu Lachman, Pivot Shift,
chup Xquang thudong qui c6 treo ta. Panh gia chic ning khop gbi
theo thang diém cta Lysholm, thang diém IKDC.

CHUONG 3
KET QUA NGHIEN CUU

3.1. Két qua nghién ctru trén thwe nghiém

3.1.1. Duong kinh ciia mdnh ghép thwc nghiém

14

3.1.3. Duong kinh trung binh ciia manh ghép dem do

Kich thuéc Nhé | Lén Trung binh
nhat nhat (i + SD)
DPuong kinh (mm) 3,5 7,5 5,275 +1,3226
Chiéu dai phan gan (mm) 30 50 41,6 £5,1951
Chiéu dai gan kém xuong | 63 115 93,5 + 12,4245
2 dau (mm)

DPuwong kinh 2 P
35-4mm | Smm | 6-7mm | 7,5mm | Tong so
(mm)
S trudng hop 7 6 5 2 20
Ty 1€ % 35 30 25 10 100

Nhdn xét: Pudng kinh manh ghép c6 kich thude chii yéu tir 5-7 mm
(5mm: 30%, 6-7mm: 25%). Day la kich thudc du kién 1 b6 trong
téng s6 2 bo cia DCCT.

3.1.2. Chiéu dai phén gén ciia mdanh ghép

Nhdn xét: Duong kinh trung binh cua manh ghép thuc nghiém
14 5,275 mm (nho nhat 3,5 mm, 16n nhét 7,5mm). Chiéu dai phan gan
trung binh 1a 41,6 mm, tong chiéu dai manh ghép (tinh ca phan
xwong hai dau) trung binh 1a 93,5 mm.
3.1.2. Danh gia kha ndng chiu luc ciia mdanh ghép gan banh ché
dﬁng logi

Chuing t6i chia ngéu nhién 20 manh ghép lam hai nhém, mdi

nhém 10 ménh, lyc kéo ting dan dén khi manh ghép dut han, van toc
kéo 1mm/s va 2mm/s.

3.1.2.1. Lyc lam diet mdnh ghép gdn banh che

Chidudai | 30- | Trén35- | Trén40- | Trén45- | Tong
(mm) 35 40 45 50 s0
S truong 3 7 7 3 20
hop
Ty 16 % 15 35 35 15 100

Nhdn xét: Chiéu dai phdn gan manh ghép chu yéu tir 35 - 45 mm (35-
40mm: 35%, 40-45mm: 35%), dam bao cho chiéu dai cia DCCT mdi
(DCCT chiéu dai trung binh 30 mm)

Lue lam dit Luc TB lam | Luwe TB lam

. Lwc TB lam v, , dit manh dut manh

Luyc lam : R manh ghép B . . .
i dit manh . ghép thong | ghép thong
dut o trén 1Imm/dk

ghép da do ™) dung dk dung dk

6mm(N) 7mm(N)

n=20 846,5 + 182,962 1097,772 1280,734
319, 231 (TB: 156,350 | (TB: 938,1 £ | (TB: 1094,46

+26,6121) 26,612) +26,612)

Nhdn xét: Lyc 1am dGt 16n nhit & manh ghép duong kinh
6mm 1a 1097,772 N (TB: 938,1 N) va manh ghép duong kinh 7mm Ia
1280,734 N (TB: 1094,46N).
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3.1.2.2. Kha ndng gidn téi da khi dirt trung binh ciia manh ghép

gan banh che
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3.2.2. Tinh trang vét mé

Pudng kinh
STT
(mm)

Gian tbi da

Kkhi dirt (mm)

Kha nang gian dai trung
binh (trén 1mm duong
kinh)

X +SD | 5,275+ 1,289

4,15+0,517

0,826 + 0,197 /Imm
(4,956 /6mm
5,782/7mm)

Tinh trang vét mo S6BN | Tilé
Vét mo khd, lién seo thi dau 35 97,22
Vét mé tiy do, chay dich, diéu tri KS thi khoi 1 2,78
Vét mé tiy do, chay dich hoi, phai mé lai, nao viém 0 0
Téng 36 100

Nhdn xét: Manh ghép c6 kha ning gian ti da khi dut tot hon

DCCT théng thuong
3.2. Két qua phiu thuit

3.2.1. Puwong kinh méanh ghép siv dung trong mé

Nhdn xét: C6 35 BN trén tong s6 36 BN lién cac vét md thi dau
(97,22%) va dugc cit chi trong khoang 10 — 15 ngay sau phau thuat.
Khéng c6 BN nao c6 dau hiéu thai ghép qua vét mo.

c. Tinh trang sot sau mo

Pwong kinh kich thwéc manh ghép | n (manh ghép) | Ty 1€ %
6 mm 1 2,8
6,5 mm 27 37,5
7 mm 40 55,6
7,5 mm 4 11,1
& mm 0 0
Téng sd 72 100

Tinh trang S6 BN Tilg
Khéng st 31 86,11
SOt nhe 37,5 - 38 do 5 13,89
SOt trén 38 d6 - 39 do 0 0
S6t cao kéo dai trén 39 do 0 0
Téng 36 100

Nhdn xét: Trong 36 BN c6 72 manh ghép, thong thuong
chung t6i 1am bo sau ngoai nhé hon hodc bang bo trudc trong.
Puong kinh tap trung cao nhat 1a 7mm (55,6%), sau dén duong
kinh 6,5 mm (37,5%), cac loai khac co ty 1¢ it, khong c6 manh nao

¢6 duong kinh 8 mm tré 1én.

Nhdn xét: C6 5 BN c6 biéu hién sdt nhe, thuong 1a s6t vao
ngay thir hai hodc ngay thir 3 sau md, sau 1 ngay thi hét sét.




17

3.2.2. Két qua chirc ning khdp goi sau phdu thudt:
A./ Panh gia chirc nang khop gbi sau khi mé 9 thang (theo Lysholm)

Chirc niang n Ty 1€ %
Rét tét (95-100) 20 55,56
Tt (84 - 94)* 14 38,89
Trung binh (65-83) 2 5,55
Xau ( < 64) 0 0
Téng sb 36 100

(p<0,001, y2- test, so sanh gitta chirc ndng khép goi tot va

rdt 16t voi logi trung binh va xdu)

Nhdn xét: Hau hét chire nang 1a rat tot va tot 55,56 % va 41,67
%, tuong tng( tong 94,45%). Chirc ning khop gbi sau mo loai tét va
rat tot cao hon c6 ¥ nghia thong ké so véi chirc niang loai trung binh
va xau (p<0,001, x2- test).

Danh gi4 do vimg chic khop gbi sau khi mé trén 9 thang (theo
IKDC)

Pj virng chic khép gbi * n Ty 1& %
Loai A 29 80,56
Loai B 5 13,89
Loai C 2 5,55
Loai D 0 0
Téng sb 36 100

(*p<0,005, y2- test, so sanh giita loai A, B va logi C)

18

Nhdn xét: Két qua danh gia do viing chic khop gdi sau khi
md 9 thang cho thiy c6 80,56 % loai A, 13,89 % loai B. Ty 18 chung
cta 2 loai nay 1a 94,45 %.

+ Po di léch mam chay ra trudc déu ¢ mirc binh thuong
80,56 %, cai thién rd rét so véi trude mo.

+ P vig xoay ctia khép gbi phuc hoi tot véi 34 truong hop
am tinh vdi test Pivot Shift (94,45%), 2 truong hop duong tinh d6 1.

+ Piém Lysholm cai thién rd rét 9 thang sau md, ty 18 rat tot
14 55,56% va tot 13 38,89%.

Két qua chirc nang khép gdi theo IKDC cb 80,56% dat loai
A (binh thudng), 13,89% loai B (gan binh thuong).

CHUONG 4: BAN LUAN

4.1. Panh gia kha ning chiu lyc cia manh ghép gian banh cheé
dong loai bio quan lanh siu

Tir 20 manh gan banh ché trén chiing t6i tién hanh khau cudn
phan gan banh ché lai theo chiéu dai dé tao thanh manh ghép c6 hinh
try tron. Phan chét xwong hai diu ciing duge gam tia thanh hinh try
tron v6i chiéu dai mdi dau 1a 2cm va dudng kinh bang dudng kinh
phan gan. Vi cac mili khoan tao dudng ham déu c6 dau hinh tron, tao
duong ham hinh tru tron sau khi khoan, nén cach lam cua chung toi
s& tao dugc mdt manh ghép c6 duong kinh va hinh thé gidng vai
duong ham xwong, manh ghép nim trong dwdng ham khit hon, han
ché téi da tan pha xuong cua BN. Pudng kinh ciia manh ghép thyc
nghiém tap trung chu yéu tir 5 -7,5 mm, chiém ty 1& 65%. Puong
kinh trung binh cia manh ghép thuc nghiém la 5,275 + 1.3226 mm

(16n nhat 14 7,5 mm va nhé nhit c¢6 1 manh dudng kinh 3,5mm).
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Két qua thuc nghiém cho thdy theo tinh toan trén may do manh ghép
gan banh ché dong loai sau bao quan lanh sau c6 kha ning chiu luc
lam dat 16n nhét 1a 182,962 N/Imm duong kinh (TB 1a 156,35 +
26,612 N/Imm). O manh ghép duong kinh 6mm 1a 1097,772 N (TB:
938,1 N) va manh ghép duong kinh 7mm la 1280,73 N (TB: 1094,46
N). Nhu vay, néu sir dung manh ghép duong kinh 6mm cho b6 sau
ngoai va 7mm cho bo trudc trong, ta duge DCCT c6 tong dwong kinh
1a 13mm to hon hian DCCT théong thudng va tong kha ning chiu lyc
1én dén khoang 2378,5 N. Trong khi d6 d bén trung binh ciia DCCT
chi 1a 1730 N theo Noyes va 1705 + 18 N theo Nguyén Ning Gidi
nghia 1a manh ghép hai b6 ciia ching t6i c6 do bén bang 137,48 %
DCCT binh thuong theo nghién clru cta cac tic gia trén. Si dung
méanh ghép gin banh ché dong loai sau bao quan lanh sau trong
nghién ctru cua chung toi 14 ¢ mtrc d6 chiu luc dé dung 1am VL tai
tao hai b6 DCCT.

Chiéu dai gan banh ché (khong ké hai chdt xuong) trung
binh 1a 41,6 + 5,1951 mm. Chiéu dai trung binh cta ca manh ghép
dat 93,5 mm. Theo L& Manh Son, phian méanh ghép t6i thiéu nim
trong mdi dwdong ham xwong 1a 15mm va chiéu dai t6i thiéu cua
ménh ghép phai 1a 55mm. Con theo Yashuda phin manh ghép nim
trong duong ham 14 10 mm, nghia 1 tong chiéu dai manh ghép it
nhat phai dat 45 - 50 mm. Nhu vy vé téng chiéu dai manh ghép
cuia chung toi thira dé tai tao DCCT.

4.2. Két qua phiu thuat
4.2.2. Két qud phuc hoi chire ndng khop géi theo Lysholm:

Tai thoi diém 6 thang sau md c6 19 BN dat két qua rat tot
(52,78) va 15 BN dat két qua tot (41,67%) chiém tong ty 1& 94,45 %.

20

Chirc ning khép gdi sau mé loai tét va réat tot cao hon c6 y nghia
thong ké so v6i chirc ning loai trung binh va xau (p<0,001, 2- test).
Chirc nang khép gdi sau md 9 thang theo Lysholm cho ty 1é rat tét 1a
55,56 % va tot 12 38,89 %, tong ty 18 van 13 94,45%.

So sanh véi két qua clia cac tac gia sir dung gén ban gan va gén
co thon ty than tai tao DCCT mot bé nhu Truong Tri Hitu theo doi
sau md 13 thang diém Lysholm trung binh 1a 91,68 diém; Dang
Hoang Anh bao céo két qua tai thoi diém 6 thang diém Lysholm
trung binh ia 88,5 diém, sau 18 thang tang 1én 94,5 diém; so sanh véi
két qua tai tao DCCT hai bo cia Vit Hai Nam béo céo két qua tai tao
DCCT hai b6 su dung gén ban gan va gan co thon tu than sau 1 ndm
voi ti 16 tot va rat tot dat 92,06%. Lé Manh Son diém Lysholm tai
thoi diém 6 thang sau mo trung binh 14 92,0 + 5,90, thap nhét 1a 76 va
cao nhét 1a 100 diém. Muneta va cong sy, diém Lysholm sau 2 nim
trung binh 1a 94,5 diém. Siebold, Streich bdo cdo két qua diém
Lysholm trung binh sau 1 nam theo ddi 94,3 +8,8; diém Lysholm
trung binh sau 3 nam 1a 92,8 + 1,96.

Nhur vy két qua chirc ning khép gbi theo thang diém Lysholm

ctia chiing t6i cling tuong duwong vai cac tac gia trong va ngoai nudc.

DPanh gia theo thang diém IKDC 6 thang va 9 thang sau md

O thoi diém danh gia 6 thang két qua chic ning va do vimg cta
khép gbi sau phau thuat theo thang diém IKDC c¢6 63,89 % loai A,
30,56 % loai B. Ty 1€ chung cua 2 loai nay la 94,45 %. C6 2/36 bénh
nhan (5,55 %) c6 d6 vimg chac loai C, khong c6 trudng hop nao loai D.
Su khéc nhau ¢6 ¥ nghia thng ké. Két qua danh gia 9 thang sau md ¢
céi thién 16 rét, 80,56% cho két qua loai A; 13,89% cho két qua loai B
va con 1 BN bi rach ca hai sun chém va 1 BN bi dung dap DCCS kém
theo ( tong 12 2 BN: 5,55%) c6 d¢ viing chic khop gbi loai C
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Lé Manh Son khi dénh gi4 ¢ thoi diém sau mo 6 thang c6 26
truong hop loai A chiém 70,3%, 10 trudng hop loai B chiém 27% va
1 truong hop loai C 2,7%. Vii Hai Nam va cdng sy, ciing ¢ thoi diém
6 thang, loai A chiém 57,14%; loai B chiém 39,68%; loai C chi
3,18%. Pham Ngoc Trudng tién hanh tai tao DCCT hai bo béng gan
co thon va gan co ban gan bao céo Kkét qua 59,26% loai A; 37,04%
loai B, loai C va D chiém 3,7% & thoi diém 6 thang sau mo.

Yasuda va cong sy danh gia két qua 24 trudng hop theo
IKDC thu dugc két qua 16 truong hop loai A, va 8 truong hop loai B.
Khoéng c6 truong hop nao loai C. Jarvela bao céo 56,7% loai A va
43,3% loai B. Kondo va cong su danh gid theo IKDC 171 truong
hop, két qua 110 truong hop (64,3%) loai A, 53 trudng hop (31,0%)
loai B, va 8 truong hop (4,7%) loai C.

Nhu vay theo IKDC, két qua cua chung toi twong dwong
hoic cao hon két qua ciia cac tac gia khac.

d./. Péanh gia d6 di 1éch mam chay ra trudc trén phim XQ khép
g0i thuong quy co treo ta: 80,56% s6 BN ¢6 do di léch mam chay ra
true binh thuong. Két qua cai thién rét 1 rét so véi trude md

e./. V& kha nang lién cic chdt xuwong ciia manh ghép vio
duong ham xwong: C6 75% BN lién hoan toan 4 duong him & thang
thir 6. Két qua ting 1én 88,89 % s6 BN lién hoan toan cac manh ghép
vao duong him xuong & thang thtr 9 sau md.

Két qua thim kham 1am sang sau mo 6 thang, danh gia do
vimg chéng di léch trudc sau trén 1dm sang bang nghiém phap
Lachman chung toi thu dugc két qua 33/36 truong hop 4m tinh
(91,67%). Con & thoi diém danh gia sau mo 9 thang cho két qua
34/36 BN (94,44%) am tinh

22

Danh gia d6 viing xoay trén 1am sang dua trén nghiém phap
Pivot Shift ching toi thu duoc két qua 34 trudng hop am tinh
(94,44%), 2 truong hop duong tinh d¢ 1, khong co trudng hop nao
dwong tinh d6 2 & thoi diém danh gia 6 thang sau md (bang 3.34).
Két qua kha quan hon khi dénh gia test nay ¢ thoi diém 9 thang sau
md c6 35/36 truong hop (97,22%) 4m tinh.

Theo Pham Ngoc Trudng bao céo két qua 54 truong hop tai
tao DCCT hai bo bang gén co ban gin va gin co thon sau md 6
thang, khi thuc hién test Lachman véi 44 truong hop am tinh
(81,48%), 9 truong hop duong tinh d§ 1, c6 1 trudng hop duong tinh
d6 3. Khi thuc hién test Pivot Shift c6 52 truong hgp am tinh, 1
truong hop duong tinh do 1 va 1 truong hop duong tinh do 3.

Yasuda va cong su danh gia 57 truong hop tai tao DCCT hai
b6 bing gin ban gan va gan co thon trén nghiém phap Lachman ¢
92,98 % am tinh. Chi c6 4 truong hgp duong tinh do 1, khong co
truong hgp nao duong tinh do 2.

Nhu vay két qua chic ning khop gbi sau phau thuat cia
nhém bénh nhan trong nghién ctru ciia chung toi dat hiéu qua cao, tat
ca cac bénh nhan déu cai thién rd rét, véi ti 1& trd vé muc hoat dong
binh thudng va gin binh thuong cao. Két qua nay ciing twong dwong

véi cac két qua nghién ciru cia cac tac gia khac.

KET LUAN

Qua nghién curu thyc nghiém 20 gan banh ché bao quan lanh
sdu va ing dung trén 1am sang diéu tri 36 bénh nhan bi dut day ching
chéo trude bang phiu thuat ndi soi sir dung gan banh ché dong loai
k¥ thuéat hai b6 4 duong ham, tai Bénh vién Viét Duc, chung toi rit ra

nhitng két luan sau:
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1. Két qua nghién ctru thyc nghiém cho thiy

Puong kinh trung binh cia manh ghép thuc nghi¢m 1a 5,275
mm (nho nhit duy nhét 1 gan 3,5 mm, 16n nhét 7,5mm), chiéu dai
phan gan trung binh 1a 41,6 mm, tong chiéu dai manh ghép (tinh ca
phan xuong hai dau) trung binh 14 93,5 mm
- Lyc lam dat manh ghép 16n nhat 1a 182,96 N / Imm dudng kinh
(trung binh 156,35 + 26,612 N/1lmm duong kinh). Manh ghép duong
kinh 6mm kha nang chiu lyc tdi da 1a 1097,772 N va manh ghép
duong kinh 7mm 1a 1280,734 N. Trong nghién ctru cua chiing t6i lam
ky thuat 2 b6 nén st dung 2 manh ghép cho 1 BN, véi stic chiu luc
clia tirng bo néu trén, khi gop lai thanh 2 bo, dam bao stc bén cho
viéc tai tao lai DCCT.
- Kha ning gidn tdi da dén khi dut trung binh ciia manh ghép 1a
0,826 mm/1mm duodng kinh.
2. Két qua diéu tri dit diy ching chéo trwéc khép gbi bing
manh ghép gan banh ché dong loai ky thuat hai b6 4 dwong ham
d3 mang lai két qua rat kha quan:

+ Vét md lién seo ky dau 35 bénh nhan khong ¢6 biéu hién thai
ghép qua vét mo.

+ Chirc nang cia khép gbi : 94,5 % (34/36 bénh nhan) dat
két qua tdt va rat tot.

+ Do di léch mam chiy ra truéc déu ¢ mirc binh thuong
80,56 %, cai thién rd rét so véi trude md

+ P ving xoay cta khp gbi phuc hoi tot véi 34 truong hop
am tinh voi test Pivot Shift (94,45%), 2 truong hop duong tinh d6 1

+ DPiém Lysholm cai thién 16 rét 9 thang sau md, ty 1€ rat tbt
14 55,56% va tét 1a 38,89%

Két qua chic nang khép gdi theo IKDC c¢o 80,56% dat loai
A (binh thudng), 13,89% loai B (gan binh thuong).
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KIEN NGHI

Manh ghép géan banh ché d<‘3ng loai sau bao quan lanh sau la
nguén vat li€u méi tai Viét Nam dap tng dugc yéu cau phau thuat vé
s6 lugng ciing nhu chét lwong dé tai tao day chiang chéo trude nhu
dung giai phau ctia nd. Cac phiu thuat vién c6 thé coi day 1a mot lya

chon trong viéc diéu tri dit day chiang chéo trudc cho bénh nhan.

Can tiép tuc ap dung phuong phap phiu thuat tai tao hai
b6 day ching chéo trudc st dung gan banh ché dong loai va k¥
thuat 4 duong ham dé phéu thuat vién c6 thém mot lua chon vé
phuong phap diéu tri cho ngudi bénh, giup ho sém tré vé& cudc

song sinh hoat binh thuong.
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INTRODUCTION

The knee joints with the complex, unique and strong structure
are able to bear the force of the whole human body. Among many
organs that ensure the stability of the knee, the anterior cruciate
ligaments (ACL) play a crucial role due to its reverse effect to the
tibia's sliding and spinning in for the femur. Torn ACL is considered a
common injury that causes loose knee joints, leading to the torn
meniscus, articular cartilage widening, and rapidly knee joint
degeneration. Therefore, it is essential to undertake the ligament
reconstruction to restore the stability, function and normal motion
range of the knees as well as avoid further complications in the future.

Reconstructing single or double bundles of ACL remains
controversial. However, knee-joint restoration remains the first
priority for surgeons and this study in order to recover normal
functions as prior injury. The most common materials currently used
for ACL reconstruction are autografts and allografts. The autograft,
which is a tissue graft obtained from one part to another of the same
patient's body, is fairly good although it is normally insufficient to
reproduce two bundles of torn ACL, especially among re-torn ACL
patients with multiple surgical suffer. Additionally, thanks to the
evolutionary stages, the human body is considered a united
mechanism with no leftover organ. Obtaining an autograft joint from
other body area is essentially an accepted sacrifice of the less
important functional organ for the other more important part rather
than returning the injured leg as completely normal as a healthy knee
joint. Simultaneously, the place obtaining autografts may suffer many
implications consisting of the patella fracture, leftover patellar tendon
tear, weakened knee stretching, weakened hip adduction,



exacerbation of the medial knee joints’ stability, and damaged the
nerve branches at the obtained tendon.

ACL reconstruction using allograft has been developed and led
to promising results. The allografts are sufficient to reconstruct both
ACL and multiple ligaments simultaneously as well as able to
customize length and diameter for each patient, in addition to ensure
the microstructure quality, which is unchanged compared to
autograft, avoid complications of the tendon obtained for surgery.
The greatest advantage is that the normal ACL patellar tendon, a
bone-tendon-bone, is greatly stronger than the normal ACL.
Furthermore, bone-tendon-bone assembly with allograft in the bone
tunnel is the strongest and fastest bone-bone mechanism compared to
other grates. New ACL reconstructed by allografts is strong and the
formation of blood vessels, neuronal receptors, ligaments are more
likely to be as good as autografts with no concern of graft
degeneration. As a result, the surgeons will have more treatment
options to deal with the torn ACL, especially among patients whose
autografts do not meet the requirements. To our knowledge, there is
no evidence, studying the utilization of allografts for the two bundles
of ACL, previously published in Vietnam.

Thus, this study aims to
RESEARCH OBJECTIVES

1. Evaluate the bearing capacity of the patellar tendon allografts
after cryopreservation.

2. Assess the outcome of the laparoscopic reconstruction for

two bundles of ACL using patellar tendon allografts and the

four-tunnel technique.

RATIONALE FOR THE STUDY:

The laparoscopic reconstruction for two bundles of ACL is a
new technique to reproduce ACL that is similar to the original
functional anatomy of the knees as well as to maximize function and
stability of the knee. This technique recently has been operated in
some specialized hospitals in Vietnam. In addition, the allografts of
patella tendon are one of the materials used to regenerate the new
ACL, which provide more options for the surgeons in the treatment
of torn ACL. Therefore, the timely contributions of this study will
extend the literature for further orthopedic surgery.

STUDY FINDINGS:

The results suggested that although the bearing capacity,
stretching and dimension of the allografts for patella tendon were
similar to the previous materials, it was more likely to have fewer
risks compared to other old materials in ACL reconstruction. The
allografts also met the strict requirements of quantity, quality
assurance in surgery for patients.

The positive surgical outcomes provided a promising surgical
technique for patients with ACL tear, especially athletes, who expect
to restore ultimate knee function.

This study also contributes to broadening literature of teaching
and research activities as well as a useful reference in the field of
orthopedics.

THESIS STRUCTURE:

The dissertation consisted of 157 pages. In addition to the
introduction and conclusions, this thesis consists of four chapters: the
53 pages of the literature review; 24 pages of the subjects and
methods; 32 pages of the study findings; 43 pages of the discussion.
There were 54 tables, 05 figures, 71 images; 244 references (45

Vietnamese and 199 English references).



CHAPTER 1: LITERATURE REVIEW

1.1. Anatomic anterior collateral ligaments
1.1.1. Embryology

The knee joint is formed from a dense area of the coelarium at
the fourth week of pregnancy. This process grows rapidly and the knee
joint image begins to form since 6 weeks of pregnancy. The ACL
appears as a dense zone of embryonic germ at six and a half weeks,
and it can be observed at 8-week embryonic germ. The two bundles of
anteromedial collateral ligaments and two bundles of posterolateral
collateral ligaments might be obviously seen at 16 weeks of pregnancy.
1.1.2. Anatomic anterior collateral ligaments among adults
1.1.2.1. Overview

This femoral attachment of ACL is on the posterior part of the
medial aspect of lateral femoral condyle in the intercondylar notch,
which runs inferiorly, anteriorly and medially to the medical tibial
plateau. The length of the ACL is various by studies, ranging from 22
to 41 mm, with an average of 32 mm, with a diameter from 7 to 12
mm. Girgis et al. described that each ACL consists of 2 parts: a
distinct anteromedial band (AMB) and a main posterolateral band
(PLB). The AMB inserts on the medial aspect of the intercondylar
eminence of the tibia and forms the medial corner of the triangle,
inserted into anterior tibial plateau. The PLB represents posteriorly
directed fibers with its attachment just lateral to the midline of the
intercondylar eminence and slightly lateral to most lateral attachment
of the intermediate bundle, finally inserted to posterior tibial plateau.
Two bundles’ images are considered the basic translation of ACL
function as well as a primary foundation of two bundles ACL

reconstruction.

1.1.2.2. Anatomic femoral condylar insertion sites

The ACL inserts to the medial aspect of the lateral femoral
condyle in the intercondylar notch, in an oval shape with the
posterior portion curved over the anterior borderline. Its length
ranges from 11 to 24 mm, width from 5 to 11 mm, the axis of
inclined longitudinal diameter is 26 &+ 60 compared to the vertical line
and curved rear limit curve along the cartilage of the lateral femoral
condyle. The size of the femoral insertion site of the ACL differs
between studies due to research methods, measurement techniques
and possibly among different ethnic populations. Anatomical studies
regarding bone markers on the femoral condylar insertion of the ACL
play a crucial role to identify the exactly femoral tunnel drilling
placement for ACL reconstruction. There are two important bone
markers, the Resident's ridge or the lateral intercondylar ridge and the
lateral bifurcate ridge. Resident’s ridge is the bones’ ridge or slope
changes of the lateral femoral condyle in the intercondylar notch at
3/4 posteriorly of the intercondylar fossa and it runs inferiorly,
anteriorly and medially. The lateral bifurcate ridge runs anteriorly
and posteriorly just in the ACL insertion, dividing the boundary of
the AMB and PLB.

Bernard determined the radiographic localization of the
femoral insertion of the ACL on a lateral roentgenogram using a
quadrant method. The center of the AMB an LBP marked area was
defined radio-graphically by Bernard based on the total sagittal
diameter of the lateral condyle measured along Blumensaat's line.
The center of the femoral insertion of the AMB was located at 26.4%
of Blumensaat's line and the center of PLB was located at 32.4% of
the distance from the most posterior contour of the lateral femoral

condyle.



1.1.2.3. Tibial plateau insertion site:

The ACL fibers emerge when they reach the tibial plateau. The
triangular insertion has a posterior top, anterior bottom border, 10-
14mm distance from the anterior border of the tibial plateau,
anteriorly and laterally the medial condyle. The width of insertion is
approximately 11lmm (from 8-12mm), anteroposterior length about
17mm (from 14 to 21mm). Philippe Colombet et al., 2007 defined the
distance from the center of AMB to the RER ridge was 17.5 £ 1.7
mm and the distance from the center of AMB to the center of PLB
was 8.4 + 0.6 mm. The location of the insertion seems to more
anterior compared to previous studies by Jackson D.W., Morgan
C.D., who determine the center of the ACL insertion approximately
7mm anteriorly of the posterior cruciate ligament’s insertion.

On X-ray film tilting, the tibial plateau insertion position of the
ACL is determined based on the Amis-Jakob line. This straight line
goes through the posteriorly end of the tibial plateau and goes
parallel to the base of the chuck. The ratio of this distance to the
length of Amis and Jakob's line was 36% and 52% for the center of
the PLB (from the anterior border of tibial plateau).

1.2. Using patellar tendon allografts:

a/. The advantages of using patellar tendon allografts

+ To avoid scarifying autografts: This is the most significant
reason because any body part, even the smallest one, has its own
functions.

+ The aesthetic factor due to small incision.

+ To avoid some postoperative troubles due to self-staining
autografts such as loss of sensation, bad scars affecting its functions.

+ Surgery time is significantly shortened because it does not

much time for self-staining autografts. Surgery time reduction plays

an important role and is the desire of all surgeons to reduce the risk
of infection and make the post-surgery recovery faster.

+ Post-operative rehabilitation is more favorable due to less
intervention to anatomy structure and less pain.

b/. Some risks of using patellar tendon allografts:

+ The risk of infection: The risk of infection for receiving a
grafted piece can be external (exogenous cause) or internal due to the
spread of bacteria from organs in the body after the tissue donor dead
(endogenous cause).

+ The risk of virus infection: The common viruses when using
grafts are the same as those when using human biological products
such as blood, plasma ... are HIV, HBsAg, HCV. However, the
structural characteristics of the tendon graft and spongy bone are
poor blood vessels and cells contributing to reduce this risk.

+ The risk of not healing and rejecting grafts.

However, the sterilization process by the Gamma Ray and
cryo-preservation according to the process of Asia-Pacific Union of
Epithelium at Viet Duc Hospital and Center for Reproductive
Technology and Molecular Implantology, Hanoi Medical University
has eliminated all these risks. As a result, the grafts are given to
patients who are bacterial uninfected, viruses uninfected, and with no
HLA-associated antigen and therefore do not have the risk of
rejection. Patients do not have to take anti-rejection medication after
surgery. Allografts after being transplanted will be the same as
autografts which are capable of reproducing the vascular system and
capillaries covering the ligament during adaptation and development
process. It is capable of regenerating, enhancing collagen fibers and
other components such as elastic fibers, enough neurological

receptors, recovery when there are traumatic factors.



1.3. The laparoscopic reconstruction methods for anterior
cruciate ligament
1.3.1. Tunneling techniques for bone

There are three basic techniques for tunneling:

+ Create a femur tunnel from outside (outside-in)

+ Create a femur tunnel from inside (inside-out)

+ Tunneling all inside (all inside)
1.3.2. Methods of anatomy of the anterior cruciate ligament
1.3.2.1. Methods of create single- bundle of Anterior cruciate ligament

This is the most popular and classic technique today.
Reconstruction anterior cruciate ligament by creating a tunnel in the
femur and a tunnel in the tibia and inserting the graft into it.
1.3.2.2. Two-bundle reconstruction of the anterior cruciate ligament

The two-bundle reconstruction techniques will reconstruct the
anteromedial (AM) and posterolateral (PL) bundles at the correct
surgical site of each bundle. One would have to create two femur
tunnels and two tibia tunnels. Numerous studies in the world have
reported results of two surgical bundle resonance imaging with good
anti-slipping and rotation results, almost completely reversing the
function of knee movement. In addition to four-tunnel double-bundle
reconstruction technique, there are many non-anatomical two
bundlereconstructions towards three-tunnel such as: Darren A Frank,
Bertrand Sonnery-Cottet, Jin Hwan Ahn ...
1.3.3. Graft fixation methods
1.3.3.1. Non-hardware graft fixation technique

Paessler et al showed suspension fixation technique by using
press-fit technique or ligaments in the femur tunnel, a tie with thread

over a bone bridge for each tendon loop was used for tibial fixation.

1.3.3.2. Expedient graft fixation

*Bone-to-bone graft healing in the tunnel.

Typically, a piece of a patella with a two-pronged bone,
Achilles tendon graft with a bone. Fixed means are interference
screws that are caught parallel to the graft in the tunnel. Next to the
insertion screw, the bone graft can be fixed in the femur tunnel with
the hanging button as Smith-Nephew's Endo Button.

*Tendon graft healing in the tunnel:

Tendon graft healing without bone marker, especially
Hamstring tendon is the most commonly used in reconstructing
anterior cruciate ligament. As a result, the fixation of tendon grafts in
the tunnel has been studied and showed a number of fixed methods
such as locking screw, Endobutton, screw insertion....

1.3.4. Sources tendon graft using reconstruction anterior cruciate
ligament

Sources of tendon graft used in reconstructing anterior cruciate
ligament include tendon autograft, tendons allograft.

1.4. Developmental process of double-bundle anterior cruciate
ligament reconstruction

Double-bundle anterior cruciate ligament reconstruction was
first reported by Mott in 1983 and is called STAR (semitendinosus
anatomic reconstruction). He has opened surgery, using tendon-
tendon to make graft; created two femur tunnels and two tibia
tunnels. Rosenberg and Graf (1994) presented the laparoscopic
reconstruction for two bundles of ACL technique with two femur
tunnels. However, he only creates a tunnel in the tibia. Muneta et
al., 1999, described the laparoscopic reconstruction for two bundles
of ACL with two tunnels in both the femur and tibia. At this stage,

many researchers presented reconstructing anterior cruciate
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ligament techniques with the "over the top" position for AMB and
the condyle tunnel for PLB, and created only a tunnel tibial plateau.
In these studies, the authors did not describe how to identify the
clamping position of the center of insertion PLP of the lateral
femoral condyle on the surgery as well as how to reconstruct the
PLB by surgery. Thus, the double-bundle anterior cruciate ligament
reconstruction concepttions of the 1990s and early 2000s did not
include postoperative reconstruction of PLB but rather
reconstruction two AMB.

In 2003 and 2004, Yasuda et, al. reported a technique for
anatomical reconstructing PLB and AMB in which two bundles were
reconstructed with four separate tunnels at the center of insertion of
each bundle and this is a surgical technique for the anatomical
reconstruction of two bundles ACL. A number of studies by Yasuda,
Aglietti, Jarvela, Desai...reported that anatomic double-bundles ACL
reconstruction might improve pivot-shift resistance better than
anatomic single-bundles ACL technique. In this study, we perform
the anatomic double-bundles ACL reconstruction.

1.5. In Vietnam

The laparoscopic reconstruction for two bundles of ACL is a
new technique, which is get the attention of the professionals.
Recently, there have been several studies reporting on The
laparoscopic reconstruction for two bundles of ACL with different
techniques.

Thai Thanh Binh (2013) reported results of reconstructing
ACL using Hamstring auto-tendon, after 6 months of surgery, the
average Lysholm score were 92.9 + 4.8, the percentage of patients
who have good and very good were 93.3%. Knees join function
based on IKDC: there were 73.3% class A, 26.7% class B. However,
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the author only created one tibia tunnel and two femur tunnel. The
graft construction was gracilis tendon and double semitendinosus
tendon, in case with the small graft, the author got more tendons by
using semitendinosus tendon from a healthy knee joint.

Other studies, has shown the positive outcome of
reconstructing ACL four-tunnel. Ngo Van Toan et, al. (2013)
reported the reconstruction ACL using patellar tendon with the
results based on Lysholm scale were 93.54% after 9- month follow-
up. Vu Hai Nam et, al. (2013) reported the results reconstructions
ACL using gracilis tendon and semitendinosus tendon, the proportion
of very good and good were 92.6% after one- year follow-up.
However, the author did not specify the structural structure of the
hamstring tendon 3 or 4. Pham Ngoc Truong (2013) reports 54 cases
of the anteromedial and the posterolateral using semitendinosus
tendon and gracilis tendon with the median follow-up was 20.6
months, Lysholm score mean was 91.5, the proportion of good and
very good reached 92.6%. On the IKDC scale: there were 59.26%
class A, 37.04% class B. The author uses gracilis tendon and double,
triple semitendinosus. Le Thanh Hung (2014) reported 39 cases of
the anteromedial and the posterolateral with an average Lysholm
score of 90.33, a good and very good 94.9% post-surgery.

Thus, preliminary studies have shown the positive results of
the laparoscopic reconstruction for the anteromedial and the
posterolateral in water. These reports mainly used the Hamstring
autografts, with three tunneling and four tunnels techniques. The
composite structure was used gracilis tendon and double, triple
semitendinosus. The biggest concern is the size of the autografts, the
differences among the patients. The autografts are too small to fix,

the autografts are too small to ensure the mechanical characteristics.
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Studies on the tendon allografts have made a number of studies on
the electronic microscope to evaluate and demonstrate the invariant
tendon structure after cryo-preservation, to which the author is a
member of the research team. However, the research on the grafts
after cryo-preservation has not been published in Vietnam. Therefore,
the assessment of the strength of the grafts when are applied to the

patient for cutting the previous ligament is essential.

CHAPTER 2
SUBJECTS AND METHODS OF STUDY

2.1. Subjects of study

Including 36 patients were diagnosed with torn anterior
cruciate ligament and prescribed laparoscopy reconstruction fortwo
bundles of anterior cruciate ligament using patellar tendon autograft
and a four — tunnel technique in Viet Duc hospital from 4/2011 to
4/2015.2.1.1. Criteria for selecting patients:

Patients were diagnosed with torn anterior cruciate ligament,
with and without meniscus injuries, without torn other ligaments;
prescribed anterior cruciate ligament reconstruction; and from 17 to
45 years old.
2.1.2.Exclusion criteria:

- Exclusing patients with other ligaments such as posterior
cruciate ligament, intern collateral ligament and lateral collateral
ligament.

- Patients had anterior cruciate ligament injuries such as knee
joint injuries or articular cartilage surface injuries.

- Patients did not agree to participate in the study.
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2.2. Study design:

Experimental study: cross-sectional study Clinical study: Non-
controlled clinical trial
2.3. Methodology:

2.3.1. Assessing bearing capacity of patellar tendon allograft

We use experimental grafts which are similar with grafts using
in surgery. Measuring the size, assessing bearing capacity of samples
on the machine, then calculate the average, extrapolate the size.

2.3.2. Prospective study assessing results of the surgery:

Base on clinical therapies such as Lachman, Pivot Shift,
routine x-rays. Assessing knee joint function based on Lysholm
scale, IKDC scale.

CHAPTER 3
RESULTS OF STUDY

3.1. Results of experimental study:
3.1.1. The diameter of the experimental allografts

Diameter (mm) | 3,5-4mm | Smm | 6-7mm | 7,5mm | Total

Number of cases 7 6 5 2 20

Percentage % 35 30 25 10 100

Comment: The diameter of the allografts ranged from 5-7 mm
(5mm: 30%, 6-7mm: 25%). This is the expected size of 1 in 2
bundles of anterior cruciate ligament.

3.1.2. The length of the tendon of the graft

Above Above Above

Length (mm) | 30 -35 Total
35-40 40 - 45 45-50
Number of 3 7 7 3 20
cases

Percentage% 15 35 35 15 100
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Comment: The average length of tendon allografts ranged from
35 - 45 mm (35-40mm: 35%, 40-45mm: 35%), that ensuring the
length of new anterior cruciate ligament (the average length of the
anterior cruciate ligament was 30 mm).

3.1.3. The average diameter of the experimental allografts

15

Comment:The highest breaking force of 6mm- diameter graft
was 1097,772 N (Mean: 938,1 N) and this force of 7mm- diameter
graft was 1280,734 N (TB: 1094,46N)
3.1.2.2. The maximum stretching capacity of the patellar tendon

allograft
The The average of
Indicator Diameter maximum of stretching capacity
(mm) stretching (above Imm-
capacity(mm) diameter)
0,826 £ 0,197 /ITmm
— 5,275+
X+ SD 1289 4,15+ 0,517 (4,956 /6mm
’ 5,782/7mm)

Length Smallest | Largest | Average

(X+ SD)
Diameter (mm) 35 7,5 5,275 £1,3226
Length of tendon (mm) 30 50 41,6 +5,1951
Length of tendon 65 115 93,5+ 12,4245
(including bone-tendon-
bone) (mm)

Comment: The average diameter of the experimental allograft
was 5.275 mm (the smallest was 3.5 mm, and the largest was7.5 mm),
the average length of patellar tendon was 41.6 mm, the total of average
length of the allograft (including bone-tendon-bone) was 93.5 mm.
3.1.2. Assessing the bearing capacity of patellar tendon allograft

. We divided randomly 20 grafts into two groups, each group
had 10 grafts, the traction increased gradually until the allograft
completely torned, the speeds were Imm / s and 2mm / s.
3.1.2.1. The breaking force of patellar tendon allograft

Comment: Allograft had higher maximum-stretching capacity
than normal anterior cruciate ligament.
3.2. Surgical results
3.2.1. Diameter of grafts using in surgery

The average | The average

The average breaking breaking

Diameter of grafts n (grafts) | Percentage %
6 mm 1 2.8
6,5 mm 27 37,5
7 mm 40 55,6
7,5 mm 4 11,1
8 mm 0 0
Total 72 100

The The average breaking force of the | force of the
. . force of
breaking| breaking normal normal
above 1mm-
force force . 6mm- 7mm-
diameter . .

raft (N) diameter diameter

g graft (N) | graft (N)

n=20 846,5 + 182,962 1097,772 1280,734

319,231 | (TB: 156,350 | (TB: 938,1 + | (TB: 1094,46
+26,6121) 26,612) +26,612)

Comment:In 36 patients had 72 allografts, we usually
operated that the length of the posterolateral bundle was smaller
than or similar to the length of the anteromedial
bundle.Thehighest focus-diameter was 7mm (55,6%), followed by
6.5 mm-diameter (37,5%), the percentage of other types were

small, there were no grafts which had above 8mm-diameter.
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3.2.2. Incision condition

17
Function n Percentage %
Excellent (95-100) 20 55,56
Good(84 - 94)* 14 38,89
Fair (65-83) 5,55
Poor( < 64) 0 0
Total 36 100

Number of
Incision condition ) Percentage
patients
Dry incision, scar healing in the first stage 35 97,22
Redness incision, drainage seeping, recovery 1 2,78
with antibiotic treatment
Redness incision, foul drainage seeping, re- 0 0
surgery, inflammation treatment
Total 36 100

Comment:-There were 35 patients in a total of 36 patients who had
incisions in the first stage (97,22%) and were cut suture within 10-15
days after surgery. None of patients showed signs of rejection through
the incision.

3.2.3 Postoperative fever

Number of
Status . Percentage
patients

No fever 31 86,11
Mild fever (37.5 - 38 degrees) 5 13,89
Fever over 38 - 39 degrees 0 0
High fever lasts (over 39 degrees) 0 0
Total 36 100

Comment: There were 5 patients suffering from with mild
fever, normally in the second and third day after surgery, the fever
brought down after one day..

3.3. Results of knee joint function after surgery:

A./ Assessing knee joint function in 9 months after surgery

(based on Lysholm)

(p<0,001, y2- test, Comparison between excellent, good knee
Jjoint function and fair, poor knee joint function)

Comment:Knee joint function was primarily divided into
excellent group and good group 55,56 % and 41,67 %, respectively
(total was 94,45%). The percentage of patients having excellent and
good knee joint function was statistically significantly higher than that of
patients having fair and poor knee joint function (p<0,001, x*- test).

Assessing the stability of knee joint in 9 months after surgery
(based onIKDC)

The stability of knee joint * n Percentage %
Type A 29 80,56
Type B 5 13,89
Type C 2 5,55
Type D 0 0

Total 36 100

(*p<0,005, y2- test comparison between A, B and C)

Comment: Results of assessing the stability of knee joint after
9 months of surgery show that 80.56% of type A, 13.89% of type B.
The overall rate of these two types was 94.45%.

+ Level of anterior instability of tibial plateau was normal

80,56 %, significantly improved compared to the pre-surgery.
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+ Level of rotatory stability of knee joint recovered well
among 34 cases which were negative to Pivot Shift test (94,45%), 2
cases were positive with grade I Pivot Shift test.

+ Lysholm score recovered significantly after 9 months of
surgery, the percentage of excellence was 55,56% and that of good was
38,89%.Results of knee joint function according to IKDC were 80,56%
achieving type A (normal), 13,89% achieving type B (nearly normal).

CHAPTER 4: DISCUSSION

4.1. Assessing the bearing capacity of patellar tendon allografts
after cryopreservation

From 20 patellar tendon allografts, we sutured roll-up the
patellar tendon along the length to form cylindrical round grafts. The
two-pin-bone was trimmed into a cylindrical round and the length of
each graft was 2m, the length of diameter was similar to the diameter
of the tendon. Because bits made tunnels in form of rounded heads
and made cylindrical round tunnels after drilling, our proceeding
made a graft which had a diameter and shape similar to bone tunnel,
grafts placed closely in bone-tunnel, minimizing the bone
damage.Diameters of experimental allografts mostly ranged from 5 -
7,5mm, accounted for 65%.The average diameter of experimental
allografts was 5,275 £ 1.3226 mm (largest was 7,5 mm and smallest
was one 3,5mm-diameter graft).

Experimental results showed that according to the calculation
of machines, the highest bearing capacity of patellar tendon allografts
after cryopreservation was 182,962 N/Imm diameter (mean was
156,35 £ 26,612 N/Imm). The highest breaking force of 6mm-
diameter graft was 1097,772 N (Mean: 938,1 N) and this force of
7mm- diameter graft was 1280,734 N (TB: 1094,46N). Therefore, if
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using 6mm- diameter graft for posterolateral bundle and 7mm-
diameter graft for anteromedial bundle, the total of diameter was
13mm, higher than normal ACL and total ofbearing capacity was up
to approximately 2378,5 N. While, bearing capacity of ACL was
1730 N according to Noyes and 1705 £ 18 N according to Nguyen
Nang Gioi, bearing capacity of two bundles of ACL in our study was
137,48 % compared to normal ACL according to results of
aforementioned  studies.  Patellar tendon allografts after
cryopreservation in our study were sufficient bearing capacity to use
as re-created materials for two bundles of ACL.The average length
of patellar tendons (excluding the two-pin-bone) was 41,6 +
5,1951 mm. The average length of the total of allograft was 93,5
mm. According to Le Manh Son, the minimum length of graft in
each bone-tunnel was 15mm and minimum length of graft was
55mm. According to Yashuda, the length of graft in each bone-
tunnel was 10mm, therefore the minimum length of graft ranged
from 45-50mm. As a result, the total length of our graft was
redundant to re-create ACL.
4.2. Surgery results
4.2.2. The rehabilitation results of knee joints according to Lysholm
knee scoring scale

After 6 months of surgery, 19 patients had very good results
(52.78%), 15 patients had good results (41.67%), accounting for a
total of 94.45%. Those with very good and good knee function after
surgery was significantly higher than those with poor and very poor
knee joint function (p<0,001, x*-test). After 9 months of surgery, the
rate of very good and good knee joint function was 55.56% and
38.89%, respectively; accounting for a total of 94.45%.
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In comparison with a research carried by Huu Truong Tri using
semitendinosus tendon and auto-gracilis tendon in ACL, after 13
months, the average Lysholm score was 91.68; a research by Anh
Dang Hoang showed that the average Lysholm score after 6 months
was 88.5, and increased to 94.5 after 18 months; another research
from Nam Vu Hai affirmed that the rate of very good and good
reconstruction results after one year of ACL using semitendinosus
tendon and auto-gracilis tendon was 92.06%; a research by Son Le
Manh showed the average score of Lysholm at 6-month surgery was
92.0 + 5.90, the lowest score was 76 and the highest score was 100.
According to the research carried out by Muneta et al, the average
Lysholm score after two years was 94.5, and the study by Siebold
and Streich recorded the average score of Lysholm after one year of
follow up was 94.3 + 8.8, after three years was 92.8 + 1.96.

Thus, according to Lysholm knee scoring scale, the results of
knee joint function in our studies were in line with other researches in
Vietnam and other countries.

Assessment using IKDC scoring scale after 6 months and 9
months after surgery.

After six months of surgery, the function and the firmness of knee
joint characterized as type A was 63.89%, type B was 30.56%,
accounting for a total of 94.45%. 2/ 36 patients (5.55%) had the firmness
of knee joint characterized as type C, there were no cases of type D.
Results after 9 months of surgery was significantly improved: 80.56%
obtained type A, 13.89% obtained type B, one patient got torn in two
tibial plateaus, one patient got bruise in posterior cruciate ligament (5.5
%) and the firmness of knee joint characterized as type C. According to
the research by Son Le Manh, after 6 months of surgery, there was 26
patients got type A (70.3%), 10 patients got type B (27%), and one
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patient got type C (3.18%). Meanwhile, results in the research by
Nam Vu Hai et al showed that after 6 months of surgery 57.14%
characterized as type A, 39.68% characterized as type B, only 3.18%
characterized as type C. The study by Truong Pham Ngoc to
reconstruct two bundles of anterior cruciate ligament using gracilis
tendon and semitendinosus tendon showed that 59.26% got type A,
43.3% got type B. The same procedure used in the study by Truong
Pham Ngoc showed that 59.26% got type A, 37.04 % got type B,
3.7% got type C and D after 6 months of surgery.

Yasuda et al assessed 24 cases using IKDC scoring scale and
reported that 16 cases got type A, 8 cases got type B, no cases got
type C. Jarvela reported 56.7% got type B. Kondo et al reported that
among 171 cases, 110 patients characterized as type A (63.4%), 53
patients characterized as type B (31.1%), and 8 cases characterized as
type C (4.7%).Thus, according to IKDC scoring scale, our results
were the same or higher in comparison with other researches.

d./. Assessing anterior instability of tibial plateau using routine
knee joint X-rays with dumbbell: 80.56% patients had normal anterior
instability of tibial plateau. This result was significantly improve
compared to pre-surgery.

e./. Regarding the ability of graft knitting: 75% of patients had
four tunnels knitted at the 6™ month of surgery, increasing to 88.89%
after 9 months of surgery. According to results from clinical
examination assessing the firmness of joints using Lachman test
showed that 33/36 patients were negative (91.67%) after 6 months of
surgery and 34/36 patients were negative (94.44%) after 9 months of
surgery. By assessing anterior rotatory instability of the knee using
Pivot Shift, results showed that 34 cases were negative (94.44%), 2
cases were positive grade 1, there were no cases with positive grade 2
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at the 6™ month of surgery (Table 3.34). These results were more
spectacular after 9 months of surgery as 35/36 cases were negative
(97.22%).Truong Pham Ngoc used Lachman test to assess 54 cases
with two-bundle anterior cruciate ligament reconstruction using
semitendinosus tendon and posterior gracilis tendon after six months
of surgery. The results showed that 44 cases were negative (81.48%),
9 cases were positive grade 1, 1 case was positive grade 3. Pivot Shift
test recorded 52 negative cases, 1 positive case grade 1, and 1
positive case grade 3. Yusada et al assessed 57 cases with two-bundle
anterior cruciate ligament reconstruction using semitendinosus
tendon and gracilis tendon using Lachman. The results showed
98.98% of negative cases, only 4 positive case grade I, no positive
cases grade II.

Thus, results of knee joint function after surgery in our study
was efficient, all patients obtained the remarkable improvement, with
the high rate of full recovery and nearly-full recovery. These results
were in line with the large body of literature.

CONCLUSION

After carrying out an experimental study using 20
cryopreserved patellar tendon allografts to treat for 36 torn ACL
patients by the endoscopic surgery and the four-tunnel double-bundle
technique in Viet Duc hospital, we concluded:

1. Experimental results

The average diameter of the experimental allografts was 5.275
mm (the smallest was 3.5 mm, and the largest was7.5 mm), the
average length of patellar tendon was 41.6 mm, the average length of

the allografts (including bone-tendon-bone) was 93.5 mm.

23

- The highest breaking force was 182.96 N/ Imm in diameter
(mean 156.35 £26.612 N/ Imm in diameter). The maximum bearing
capacity of the 6mm- diameter graft was 1097,772 N and the 7mm-
diameter graft was 1280,734 N. This study used the double-bundle
technique so we applied two grafts for one patient. With the bearing
capacity of each above-mentioned bundles, it ensures the endurance
of anterior cruciate ligament reconstruction when gathering into two
bundles.- The maximum stretching capacity of the allograft was
0.826 mm/ mm in diameter.

2. Results of torn ACL treatment using patellar tendon allografts
with the four-tunnel double-bundle technique

+ Regarding the first phase of recovery, 35 patients had no signs
of transplantation rejection.

+ Knee joint function: 94.5% (34/36 patients) obtained a very
good result.

+ 80.56% reported anterior rotary instability of tibial plateau at
normal levels, significantly improved in comparison with pre-
surgery.

+ Knee rotary instability was well-recovered with 34 negative
cases (94.45%) in Pivot Shift test, and two positive cases grade 1.

+ Lysholm score was significantly improved after 9 months of
surgery, with 55.56% obtained a very good result, and 38.89%
obtained a good result.

+ According to IKDC assessing knee joint function., 80.56%
got type A (normal), 13.89% got type B (nearly normal).



24

RECOMMENDATIONS

Cryopreserved patellar tendon allografts is is a new source of
materials in Vietnam to meet the requirements of size and quality of
surgery to anterior cruciate ligament reconstruction. Surgeons could
view this as a choice to treat patients with torn anterior cruciate
ligament.

We should continue to apply the anterior cruciate ligament
reconstruction technique using patellar tendon allografts and the four-

tunnel double-bundle technique, helping patients quickly recovered.



