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DPAT VAN PE

Tén thwong day chiang chéo sau (DCCS) it gap hon nhiéu so véi
tén thwong day ching chéo truéec (DCCT). Shelbourne va cong su
(cs) diém lai y van ghi nhan t6n thuong DCCS chiém khoang 1-44%
téng sb chan thuong khop gdi cp tinh & van dong vién. Trong hon
30 nam tro lai day, voi nhiéu nghién ciru co ban vé giai phau va co
sinh hoc ciia DCCS d4 gitip cac bac si chin thwong chinh hinh c6 su
hiéu biét toan dién hon vé DCCS va vai tro ciia nd. Diéu tri phau
thuat tao hinh DCCS duogc dat ra cho nhiing truong hop ton thuong
ning DCCS hoic ton thuong DCCS c6 kém theo ton thuong cac céu
trac khac cua khdp g01 ph01 hop. Mic du vay, phau thuat tao hinh
DCCS khéng phai 1a mot phau thuat don gian va két qua diéu tri
ciing khong duoc ngoan muc nhu phiu thut tao hinh DCCT. Ké thira
thanh cong ciia phau thuat ndi soi tao hinh DCCT tat ca bén trong,
phau thuat noi soi tao hinh DCCS tat ca bén trong ra doi va da duogc
mg dung trén 1am sang. Véi mong mudn tim hiéu ddc diém giai phau
cia DCCS 6 nguoi Viét truong thanh, mg dung trong diéu trj tao hinh
DCCS cho ngudi Viét nham dat hiéu qua diéu tri cao nhét, ching t6i tién
hanh nghién ctru dé tai “Nghién ctru tmg dung tao hinh DCCS qua ndi
soi k¥ thuat tat ca bén trong” nham hai muc tiéu:

1. Nghién cibu mét s6 chi sé gidi phau ciia DCCS tmg dung trong
phdu thudt néi soi tao hinh DCCS.
2. Danh gid két qua phdu thudt néi soi tao hinh DCCS sir dung
manh ghép gan hamstring tw than ky thudt tat ca bén trong.
TINH CAP THIET CUA LUAN AN

Phdu thuat tao hinh DCCS c6 2 truong phai ky thuat: Tao hinh
DCCS gén dién bam chay va tao hinh DCCS véi dudng him xuyén
chay. Trén nén tang ciia 2 truong phai k¥ thudt nay, nhiéu bién thé
ctia cac phwong phép tao hinh DCCS di ra doi va phat trién. Véi su
phat trién cta dung cu phiu thuat noi soi khop gdi va cac phuong tién
¢ dinh manh ghép, ké thira va phat huy nhimng thanh twu ciia phau
thuat noi soi tao hinh DCCT, phau thuat ndi soi tao hinh DCCS k¥
thuat tit ca bén trong dé ra doi va ap dung trén 1am sang. Tuy nhién
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day 1a mot k¥ thuat moi doi hoi phau thuat vién phai c¢6 sy hiéu biét
dﬁy da vé giai phau DCCS va ky thuat md. O cac nude phat trién
nhitng cong trinh nghién ctru vé giai phau, co sinh hoc ciia DCCS 14 nén
tang (mg dung trong phau thuat tao hinh DCCS. Tai Viét Nam d4 c6 mot
vai nghién ctru giai phau DCCS dugc cong bd nhung méi dimg lai &
nhitng bao cao don 1é. Cac bac si chén thuong chinh hinh van thuc hién
nhitng ca md tao hinh DCCS dua trén sy hiéu biét vé giai phau cua
DCCS duoc cong bd trén y van va kinh nghiém 1am sang. Luan 4n ra
doi nham giai quyét nhu cau thuc té cta thyc hanh 14m sang.

NHUNG PONG GOP MOI CUA LUAN AN

—  La cong trinh nghién ciru giai phau DCCS tuong dbi day du, cung
cép cho cac bac si chan thuong chinh hinh hiéu biét sau hon vé giai
phiu DCCS va cac s6 do giai phdu cia DCCS cua ngudi Viét, ing
dung trong phau thuat ndi soi tao hinh DCCS.

—  Gi6i thiéu quy trinh k§ thuat md tao hinh DCCS ky thuat tat ca bén
trong bao ton cac bo soi cia ddy ching nguyén thiy.

—  Tir nhimg thanh c6ng ban du ciia phau thut tao hinh DCCS k¥
thudt tit ca bén trong, cong trinh cung cip mot hudng di méi trong
tao hinh DCCS, 14 ngudn tai liéu tham khao dé so sanh ddi chiéu
v6i cac phrong phap mé khac.

BO CUC LUAN AN.

Luan an gdm 133 trang, bao gdm céc phan: dat van dé: 2 trang, tong
quan: 37 trang, ddi tuong va phuong phép nghién ciru: 29 trang, két qua
nghién ctru: 30 trang, ban luan: 32 trang, két luén: 2 trang, kién nghi: 1
trang. Ludn 4n c6 46 bang, 16 biéu db, 60 hinh. Luan 4n c6 127 tai liéu
tham khao, gdm tai liéu tham khao tiéng Viét va tiéng Anh.

CHUONG 1: TONG QUAN

1.1. Giai phiu va co sinh hoc ciia DCCS

DCCS cung véi DCCT 1a hai ddy ching niam trong bao khop
nhung nam ngoai bao hoat dich cta khop gbi. DCCS cé chiéu dai
trung binh tir 32- 38mm, dién tich trung binh ctia mat cét ngang doan
giita ddy chang 1a 31,2 mm?, rong hon khoang 1,5 1an DCCT. Dién
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of femoral ALB, PMB, and total PCL insertion were 5.5 +
091, 11.5 £ 1.98, and 7.6 = 1.42 mm, respectively. The
shortest distance from the edge cartilage to the center of
femoral ALB, PMB, and total PCL insertion were 7.0 = 0.79,
7.3 £0.95, and 7.8 £ 1.73 mm, respectively.

— Tibial insertion features: The tibial insertion area of ALB
and PMB were 84.5 + 12.52 and 47.8 + 620 mm’
respectively. The shortest distance from articular cartilage
edge of the medial plateau to the center of tibial ALB, PMB,
and total PCL insertion were 8.5 +1.02,9.4+1.11, and 8.3 +
1.1 mm, respectively. The distance from articular cartilage
plane of the medial plateau to the center of tibial PCL
insertion was 9.7+1.73 mm and to the inferior border of PCL
was 13.6 = 0.96 mm.

2. The results of arthroscopic all inside posterior cruciate
ligament reconstruction using hamstring tendon autograft.

— The Lysholm and Gilquist scores were significantly
improved with a mean score at final follow up of 89.8 = 5.15
compared to an average preoperative score of 69.3 + 7.62.

— The IKDC subjective scores were significantly improved
with a mean score at final follow up of 90.4 + 4.84 compared
to an average preoperative score of 1a 68.3 = 6.47.

— IKDC objective grades were significantly improved with 17
normal knees (40.5%), 18 nearly normal knees (42.8%), 7
abnormal knees (16.7%) at final follow up compared with 5
abnormal knees (11.9%) and 37 severe abnormal knee
(88.1%) preoperatively.

— The mean side to side differences were significantly
improved with a mean side to side difference at final follow
up of 3.0 £ 1.99 mm compared to an average preoperative
side to side difference of 13.0 £ 1.97 mm.
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As show in table 4.3, transtibial single bundle PCL reconstruction
using hamstring tendon autograft or other tendon graft significantly
improved the posterior translation of the tibial plateau between pre-
operation versus post-operation. The mean post-operative side to side
difference with KT 2000 arthrometer measurement in our study was
3.0 £ 1.99mm. We found that a statistically significant improvement
between post-operation versus pre- operation with p< 0.001. It is easy
to recognize that none of the studies of single bundle PCL
reconstruction improved posterior knee translation as normal knee.
There was still a small side to side difference that some authors
called persistent posterior translation after surgery.

PCL reconstruction provides a patient’s good knee function. In
our study, post-operative activity level, 28 patient (66.7%)
participated in strenuous and very strenuous activities, much higher
than before surgery (19 patients- 44.3%), still lower than pre-injury
(35patients- 83.3%). Chen et al reported that, the proportion of
patient participated in strenuous and very strenuous activities post-
operation, pre-operation and pre-injury were 58%, 30.3%, and 71%
respectively. To assess the patient’s level physical activities, we
personally think that long term follow up should be done.

CONCLUSION
1. The anatomical numerical measurement of posterior cruciate
ligament applied in arthroscopic posterior cruciate ligament
reconstruction.
— Intra- articular PCL features: ALB and PMB length were
35.5 £ 2.78 and 32.6 + 2.28 mm, respectively. The smallest
and the biggest diameter of middle third of the PCL were 5.9
+ 0.71 and 10.0 £ 1.39 mm, respectively. The cross-sectional
area of middle third of the PCL was 53.6 + 12.37 mm’.
— Femoral insertion features: The femoral insertion area of
ALB and PMB were 88.4 + 16.89 and 43.5 + 8.83 mm?,
respectively. The distance from Blumensaat line to the center
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bam chay va dui cia DCCS rong hon gip 3 lan thiét dién cit ngang
doan giira day ching. DCCS chiu dugc sitc cing khoang 739- 1627
N. V& mit giai phdu DCCS to va chic khoe hon DCCT.

DCCS ¢6 cdu trac gdm hai b6 chirc ning: b6 trude ngoai (BTN) va
b6 sau trong (BST). Cé thé phiu tich dé tach DCCS thanh BTN va
BST dua vao sy cang, chung khac nhau cta cac bo sgi cAu thanh nén
DCCS trong hoat dong gip- dudi khép gbi. C6 sy chdng 1an cia cac
b6 soi céu thanh nén DCCS. BTN c6 thiét dién cit ngang to hon va
¢6 stc cang 16n hon bo BST. BTN chung khi gdi dudi. Khi gip gdi,
BTN tré nén cing hon va tao nén mot goc thing dimg hon so voéi
mam chay, lic nay no6 cé vai tro chéng lai su di 1éch ra sau cia mam
chay so véi xuong dui. Khi gép géi sdu (> 90 d9), BTN chung lai, tya
theo phan méi cuia dién gian 16i cau dui. Huéng ciia BTN lc nay cho
biét no it co vai trd trong viéc chéng lai sy di 1éch ra sau ciia mam
chay so véi xwong dui. BST ¢ trang thai cing, nim thing theo hudéng
tir dién bam dui dén dién bam chay ¢ tu thé dudi gdi. Boi vay nd
khong cang dé chéng lai su truot ra sau cia mam chay nhung né c6
vai tro chdng lai sy dudi gbi qua mirc. BST sé& chung lai khi bat dau
gip gbi. Trong qua trinh gdp gdi, BST di chuyén ngang giita mit
trong cua dién gian 16i cdu xwong dui va BTN. Khi gip gbi vao sau
hon (gip gdi > 90 do), dién bam dui cia BST di chuyén ra trudc va
1én trén so véi mam chay va BST lac nay tré nén cang hon so véi
trude. Vi vdy trong tu thé gip sdu cia khop gbi (> 90 do), BST s&
cing va nam theo huéng chdng lai su truot ra sau ciia mam chay so
véi xuong dui.

1.2. Chén do4n tén thwong DCCS.
1.2.1. Co ché chin thuwong

Co ché chan thuong thudng gip nhét giy tén thuong DCCS 14 bi
luc tac dong manh, ddt ngdt vao phia trudc cia dau trung tam cua
xwong chay thuong gip nhét trong tai nan xe may. Gap gbi qua mirc
1a co ché chan thuong thuong gip nhét trong chin thuong thé thao,
thuong gip khi NB ngi trong tu thé gdi gip trong khi ¢d ban chén
gip vé phia gan chan. Co ché chan thuong dudi gbi qua muc thuong
dan dén ton thuong ciia DCCS va cac cdu tric clia goc sau ngoai.
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Nhing co ché chan thwong ning luong cao thudng giy nén ton
thuong dong thoi nhiéu dy ching trong khi nhimng chn thuong &
véan dong vién thé thao thuong dan dén ton thuong DCCS don thuan.
1.2.2. Khdam lam sang

Kham 1dm sang phat hién cac du hiéu mét vimg khop gbi do ton
thuong DCCS gay nén: Nghiém phdp ngan kéo sau, nghiém phap lin
sau (Godfeys), nghiém phap co co tir dau dui.

Kham 1am sang dé phat hién cac ton thwong phdi hop: ton thuong
ctia DCCT, céc ddy ching bén va goc sau ngoai, sun chém. ..

1.2.3. Cdn lam sang
1.2.3.1. Chup X quang thuong quy.

Chi dinh cho moi chin thuong khép gdi. Trong tén thuong DCCS
cép tinh, X quang thudng quy co gia tri trong chin doan ton thuong
xuong va bong dién bam DCCS. Trong ton thuwong DCCS man tinh, X
quang thudng quy giup phat hién ton thuong thoai hoa khép hodc léch
tryc chi do thoai hoa khép gay nén.
1.2.3.2. Chup X quang ngan kéo sau luong hoa.

C6 nhiéu tur thé chup khac nhau trong d6 ¢6 2 tu thé duoc nhiéu tac
gia wa dung 1a X quang ngin kéo sau voi tu thé quy gbi va X quang
ngan kéo sau vdi khung Telos. Co gia tri lwgng hoa su di 1éch ra sau cta
mam chay so véi xuong dui.
1.2.3.3. Chup cdng huong tir (CHT) khép goi.

C6 d6 nhay va do dic hiéu cao trong chan doén ton thuong DCCS (1én t6i
100% trong ton thuong DCCS cép tinh) va cac t6n thuong phéi hop.

1.3. Diéu tri ton thwong DCCS.
1.3.1. Piéu tri béo ton ton thwong DCCS

Piéu tri bao ton t6n thwong DCCS dugc chi dinh cho nhiing truong
hop ton thwong DCCS d6 1 va d6 2. Piéu tri bao ton ton thuong DCCS
do 3 duoc chi dinh cho nguoi cao tudi, nguoi khéng c6 nhu cAu hoat
dong thé luc cao.

1.3.2. Piéu tri phdu thudt ton thuwong DCCS.

Phau thuat tao hinh DCCS duoc chi dinh cho nhiing truong hop t6n
thuong DCCS don thuan do 3, c6 su di di 1éch ra sau ciia mam chay so
véi xuong dui > 10 mm, & NB tré tudi co nhu cau hoat dong thé luc cao
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Table 4.2: Knee function grade by IKCD 2000 in somes

No. of IKDC 2000 grade
Studies patient | Follow up A B C D
()
Chan et al 20 3-5 ndm 17 (85.0%)
Chen et al 57 4 nam 42 (73.7%) 8
Norbakhsh 52 3 nam 42 (80.8%) 10
Li et al 15 2,4 nim 11 (73.3%) 3] 1
Seon et al 21 12,1 thang | 19 (90.5%) 2
Mariani et al 24 32 thang 19 (79.2%) 3 ‘ 2
Wu et al 22 5 nam 18 (81.8%) 4
Our study 42 12- 30 35 (83.3%) 7 0
months

As show in table 4.2, transtibial single bundle PCL reconstruction
using hamstring tendon autograft or other tendon graft provides
positive post-operative knee function with the normal and nearly
normal IKDC rating varies between 73-90%. In our study, the
proportion of patient with postoperative IKCD classification of
normal and nearly normal grade accounted for 83.3%, that was
similar other studies.

Table 4.3: Posterior translation measurement

No. of Side to side difference (mm)
. . Measurement
Studies patient . . . p
() devices Preoperation | Postoperation
Chan et al 20 KT 1000 12+3.4 3.842.5 <0.007
Chen et al 57 KT 1000 11.69£2.01 3.45+£2.04 |<0.001
Norbakhsh 52 KT 1000 12+£3.9 3.842.3 <0.005
Seon et al 21 Telos 12.3£2.1 3.7+2.1 <0.01
Mariani etal | 24 KT 2000 8.38+1.95 4.08+2,09 #
Wu et al 22 KT 1000 11£2.6 3.5+2.7 <0.006
Our study 42 KT 2000 13.0+£1.97 3.0£1.99 |<0.001
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of surgery, we evaluated in terms of subjective knee function,
objective knee function, post- operative side to side difference and
level of physical activities.

To evaluate patient’s subjective knee function, we used the
Lysholm score and IKDC 2000 subjective score. As show in table 3.5
and table 3.6, we found a statistically significant improvement
between post-operative versus pre-operative subjective knee function
in both Lysholm score and IKDC 2000 subjective score.

Table 4.1: Lysholm score distribution in some studies of transtibial
single bundle PCL reconstruction

No. of Lysholm score
Studies | patient| Follow up Pre- Post- p
(n) operation | operation

Chan et al 20 3-5 years 63+10 93+9  |<0.005
Chen et al 57 >4 years |54.3+11.34| 91.4+7.43 | <0.01
Norbakhsh 52 > 3 years 59+10 90+7 <0.05
Lietal 15 2.4 years 71 85 <0.01
Seon et al 21 12.1 months 55.5 91.3 <0.01
Mariani etal| 24 32 months 56+12 94+£8  |<0.001
Wu et al 22 5 years 67+9 89+10 [<0.009
Our study 42 | 12-30 months [69.3 +7.62|89.8 +5.15[<0.001

As show in table 4.1, transtibial single bundle PCL reconstruction
using hamstring tendon autograft or other tendon graft significantly
improved the subjective knee function between post-operation versus
pre-operation. The average Lysholm score in our study was 89.8 +
5.15, which is similar to that of other authors.
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va nhimg truong hop tén thuong DCCS d6 2 kém theo ton thuong ciia
day chang khac phdi hop hodc cu triic goc sau ngoai.
1.3.3. Cdac phwong phdp diéu tri tao hinh DCCS.

1.3.3.1. Tao hinh DCCS véi dwong ham xuyén chay.

Diém ndi bat nhat ciia k¥ thuat nay 1a tao duong him mam chay
cho DCCS duoc thuc hién bang cach khoan xuyén mam chay. Viéc
khoan duong him xuong dui trong tao hinh DCCS twong dbi thong
nhit giita cac ky thuat. Bé thyc hién k¥ thuat tao hinh DCCS véi
dudng him xuyén chay, c6 nhidu cach khac nhau dé tao dudng ham
xwong dui va duong him xwong chay. Co sé dé phan loai cac ky
thut nay dya trén cach thirc khoan dudng him, cach thirc dua manh
ghép vao dudng ham ciing nhu phuong tién ¢d dinh manh ghép vao
duong hdm tir ngoai vao hay tir trong ra hay tat ca bén trong.

— K¥ thuat tir ngoai vao: Pac trung cua ky thuat nay la khoan
duong hdm dui va duong ham chay tir ngoai vao.

— K¥ thuat tir trong ra: Dac trung cua ky thudt nay la khoan duong
ham xwong chay tir ngoai vao va khoan duwong ham xuong dui tir
trong ra.

— Ky thuat tit ca bén trong: Ky thuat ndy can c6 mii khoan nguoc
chuyén dung. Puong him mam chay va duong hdm xwong dui déu
duoc thyc hién bang cac mili khoan nguoc tir trong khdp ra ngoai.

1.3.3.2. Tao hinh DCCS gén dién bam chay tai ché.

Nim 1991, Berg E.E. da dé xuét k¥ thudt tao hinh DCCS gin dién
bam chay. Ban dau, phau thut ndy duoc thyc hién mé mo dé gin
dién bam chay. Sau nay, véi sy tién bo cua dung cu phau thuat va
phuong tién ¢ dinh manh ghép, phau thuat nay co thé thyc hién hoan
toan qua ndi soi. P& thuc hién viéc gin dién bam chay, manh ghép
dugc st dung trong tao hinh DCCS ky thudt gin dién bam chay
thudng phai co it nhat mot nat xwong nén manh ghép gan banh ché
va gan Achilles dong loai hay dwoc sir dung. Sy khac nhau cin ban
ctia phau thuét nay so v6i phiu thuat tao hinh DCCS véi dudng ham
xuyén chay 1a thay vi phai khoan dudong him xuyén mam chay dé
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ludn manh ghép vao, phau thuat vién chi can tao 6 dé dit manh ghép
vao d6 va cd dinh manh ghép vao 6 vira tao.
1.3.3.3. Cdc ky thudt tao hinh DCCS dya vio cdu tric gidi phau
—  K§¥ thuat tao hinh DCCS mét bo.
—  K¥ thuét tao hinh DCCS hai bo.
1.3.3.4. Cac ky thudt tao hinh DCCS dya vao phwong tién 6 dinh.
—  C6 dinh manh ghép bang vit chen.
—  Cb dinh manh ghép bang nut treo.
— €6 dinh manh ghép bang cac phuong tién ¢b dinh khac.
1.3.3.5. Cac ky thudt tao hinh DCCS dya vao logi manh ghép.
—  Manh ghép tu than.
—  Manh ghép ddng loai.
—  Manh ghép tong hop.

CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

Dé thyc hién luén 4n nay, chung t6i tién hanh nghién ctru trén hai
d6i tugng khac nhau v6i phuong phap nghién ciru khac nhau. Déi véi
muc tiéu 1, dbi twong nghién ctru 1a khop gbi nguoi trudng thanh.
Dbi v6i muc tiéu 2, ddi twong nghién ctru 1a NB t6n thuong DCCS ¢o
chi dinh phau thuat tao hinh DCCS. Nghién ctru giai phau dugc tién
hanh trudc nghién ctru 1am sang va la co so dé ap dung, déi chiéu
trong nghién ctru 1am sang.

2.1. Nghién ctru gizi phdu DCCS
2.1.1. Péi twong nghién ciru.

Gom 21 khop gbi, trong d6 co 13 khép gbi tir chi thé cit cut va 8
khop gbi tir nguoi chét hién xac cia ngudi Viét truong thanh. 13
khop géi tir chi thé cit cut duge thu nhan sau khi phau thuat cit cut
dui dé diéu tri cho NB ¢6 chi dinh cét cut dui tai Bénh vién Viét Dirc
trong thoi gian tir 01/09/2014 dén 01/09/2015. 8 khép gdi tir 4 nguoi

20

distance from center of ALB femoral insertion to Blumensaat line
and to cartilage edge helps the surgeon pinpoint the location of the
drill. Combining these three factors helps the surgeon determine the
precise position of the femoral tunnel.

The center of tibial PCL footprint is not located on the joint line
plane. To assess the position of tibial tunnel, we have described the
distance from medial tibial plateau cartilage plane (joint line) to the
center of the tibial PCL insertion and the inferior border of the PCL
footprint. Based on the results of our anatomical study, we found that,
surgeon should clearly dissect tibial footprint of PCL, and drill the tibial
tunnel as suitably as possible with original tibial footprint of the PCL.
The tibial tunnel center should be lower than joint line about 9.7 +
1.73mm and it does not exceed inferior border of tibial footprint- that
means it should not be lower than joint line 13.6 + 0.96 mm.

A very important step of PCL reconstruction procedure is to fix
the graft. Because the ALB is tensile at 90 degree of knee flexion, the
most suitable posture to fix the graft in single bundle PCL
reconstruction is at 90 degree of knee flexion. In this thesis, we
performed single bundle PCL reconstruction to restore ALB of
original PCL. Therefore, the posture to fix the graft was 90 degree of
knee flexion.

4.2. The results of arthroscopic all inside PCL reconstruction
using hamstring tendon autograft.

In this study, we performed PCL reconstruction for symptomatic
isolated grade 3 PCL rupture in young adults with high physical
activity requirement by arthroscopic all inside single bundle PCL
reconstruction using hamstring tendon autograft with preserving
remnant fibers. This is a fairly new technique. To our knowledge,
there have been a number of technical publication, but not many
study on the effectiveness of procedure. To assess the effectiveness
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larger size of the graft, the stronger ligament will be? In our opinion, it is
not true because the size of the graft should be relatively suitable with
other anatomical structures of knee. One of the factors that many
surgeons concerned about is the femoral notch width. The femoral notch
width in our study was 16.2 £ 1.70mm. if the graft diameter is too big, it
will lead to compression of the graft to the other structures such as ACL,
meniscofemoral ligaments or PCL impingement.

Because of the wide coverage of PCL footprint, it is not easy to
identify the position of femoral and tibial tunnel that is most suitable
for initial PCL. In this study, to determine the center of the PCL and
its bundles, we used the most easily observed bony landmarks to
describe the center of femoral and tibial footprint of the PCL. For
femoral footprint area, the two anatomical landmarks were chosen by
us were the shortest distance from femoral notch roof and cartilage
edge to the center of PCL footprint and its bundles footprint. For
tibial footprint area, the two anatomical landmarks were chosen by us
were the shortest distance from articular cartilage edge of the medial
plateau to the center of PCL footprint and its bundles footprint and
distance from articular cartilage plane of the medial plateau to the center
of PCL footprint and to the inferior border of PCL footprint. In single
bundle PCL reconstruction, we restore the AL bundle so we make
femoral tunnel at the center of AL bundle footprint and tibial tunnel at
the center of PCL footprint. Because the PCL footprint is much large
than the tunnel, the preservation of the original PCL is necessary.

According to our anatomical study, the ALB femoral attachment
extend in the left knee from 12 o’clock back round to 9.30 o’clock
position and in the right knee from 12 o’clock to 2.30 o’clock
position. The center of ALB femoral insertion is approximately 11
o’clock in the left knee and 1 o’clock in the right knee. The femoral
tunnel for the single bundle PCL reconstruction should be placed at
center of ALB femoral insertion. In addition, understanding the
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chét hién xac duoc phau tich tai BO mon giai phau Truong Dai hoc Y
dugc thanh phd HO Chi Minh.
2.1.1.1. Tiéu chudn lya chon khop géi tir chi thé cdt cut
I Chi thé bi cit cut & phia trén 15i cdu xuwong dui.
1 NB bi cit cut trong do tudi 16- 60, khong co tién str phau thuat
khép gbi.
I Phan cdu tric xwong cia khop gbi khong bi giy, bién dang
hay di tat.
1 Khép géi duoc léy tir chi thé cit cut dugc bao quan lanh va
dugc phau tich trong thoi gian dudi 24 gio ké tir khi cit cut.
2.1.1.2. Tiéu chuan logi trir khép goi tir chi thé cdt cut:
I NB bi cat cut ¢6 do tudi < 16 hodc > 60 tudi.
I NB c6 bénh Iy man tinh ctia khép gbi trude do6: viem khép
man tinh, viém khép dang thap. ..
I C6 di tat bam sinh khop gbi hodc co bénh 1y than kinh chi
dudi ¢ bén chi thé cét cut: liét, di ching bai liét. ..
2.1.1.3. Tiéu chudn lya chon khop gé'i tir xdc dwoc hién:
I Xac hién c6 tudi doi tir 16- 60 tudi.
1 Khéng c6 tinh trang bénh 1y khép gdi hoidc ton thuong xuong
khop gbi.
1 Xac dugc xtt Iy va bao quan lanh twoi nhiét do -30 do C,
duogc rd dong dén nhiét d6 18 d6 C khi phiu tich.
2.1.1.4. Tiéu chuan logi trir khép goi tir nguon xdc hién:
I Xac hién c6 tudi tho < 16 hodc > 60 tudi.
1 Xac hién dugc bao quan bang cac phuong phap bao quan khac.
2.1.2. Phwong phap nghién ciru
2.1.2.1. Phuong phap nghién cuu: Nghién ciru thuc nghiém mo ta.
2.1.2.2. C& mdu: Ldy mau thudn tién, n=21 khdp goi.
2.1.2.3. Quy trinh phdu tich, do cdc chi sé gidi phau.
1 Boc 16 khop gé)i theo duong rach da trudce trong, 14t banh che
ra ngoai. Tach toan bd co bam quanh xuong ving khop gi.
I Cit dau dudi xuong dui phia trén mom trén 16i cau xwong
dui 2 cm va cét du trén xuong chay dudi 1i cii chay 3 cm.



Phau tich vao khoang giita DCCT va DCCS ndm & khoéng
gian 10i cau xuong dui dé boc 16 rd ranh gidi phia trén cia
dién bam dui cia DCCS, phau tich bao hoat dich bao quanh
dau trén DCCS dé boc 10 1d dién bam dui phia dudi cua
DCCS. Nhén dinh sy ¢6 mit cia day chang D-SC trudc va
sau. Cat DCCT va hai sun chém dé quan sat DCCS.

Dung compa do trong dé do chiéu rong khoang gian 16i cau
xwong dui twong Gmg véi vi tri giita hai 161 cau xuong dui.

C) dinh tam thoi khép gbi ¢ tu thé gip gbi 90 do, quan sat
dién bam dui cua DCCS, danh du dién bam dui caa DCCS
theo vi tri mat dong hod gia tuong 1a khoang gian 16i cau
xuong dui.

Cit 16i cAu ngoai xwong duii dé boc 16 dién bam cua DCCS &
16i cau trong (LCT), khi cit 16i ciu ngoai xuong dui cha y
khong pham dén phé”m bam cua DCCS vao mai cua khoang
lién 16i cau. Boc 10 toan bd DCCS. Dua vao su cang chung
khac nhau cta cac bo soi ciu thanh nén DCCS, phau tich va
tach DCCS thanh 2 b6 1a BTN va BST bang mdt chi thép lua
rit nho. Vi tri d& dang nhat dé thuc hién budc nay 1a chd ndi
1/3 trén va 1/3 giita ciia ddy chang.

Dung compa do chiéu dai cia BTN va BST ¢ trang théi cing
nhét, ¢ tu thé gip gbi 90 d6 voi BTN va ¢ tu thé dudi gbi 0
do voéi BST.

Do DK cua DCCS & doan 1/3 giita cua diy chang: PK can
do bao gdm PK bé nhat va DK 16n nhét cia than day chang.
Chup anh thiét dién doan giita cia DCCS bang may anh
Canon EOS D70, éng kinh chyup macro. Chup vuéng goc véi
thiét dién cua day chang, anh c6 dugc chuyén vao may tinh,
do thiét dién doan giita cia DCCS bang phan mém Image].
Phau tich dién bam dui va dién bam chay ctia DCCS bao
gdm dién bam cua BTN va BST dén sat xuong. Danh diu
dién bam béng muc mau.

18

CHAPTER 4: DISCUSSION.

4.1. The anatomical numerical measurement of PCL applied in
arthroscopic PCL reconstruction.

The most highlight feature of the anatomical study is that it was
performed on the knee of the adults aged 18-60 years old, so
anatomical characteristics of the PCL were described in term of
similarities with the PCL’s people who have indication for PCL
reconstruction in clinical practice.

Understanding the length of PCL is very important in PCL
reconstruction procedure. Knowing the intra-articular PCL length we
will estimate intra-articular graft length, so the proper calculation are
made to prepare the graft, especially in all inside PCL reconstruction
technique. We used arthroscopic all inside single bundle PCL
reconstruction so we choose AL bundle length as the basis for
calculating the preparation of the graft. With the average length of
35mm, the graft in the bone tunnel at least 15mm each, the total
length of the graft we used in our study has minimum length of 65
mm. To increase the length of the graft inside bone tunnel, we can
proactively increase the total length of the graft in the suitable way.

Because the femoral and tibial footprint area of PCL are 2.5 times
large than its mid-substance. Besides, PCL footprint is not focused on
area. This means that it is very difficult to perform PCL
reconstruction becoming initial PCL. In single bundle PCL
reconstruction, we will try to restore AL bundle. According to our
study, the mid-substance of PCL has an average of 53.6 £ 12.37
mm?. If we use the formula of S=n. R? (S: circle area, n: 3.14), we
can calculate the average R of 4.1lmm, range 3.6- 4.6mm. With the
preparation of the graft in PCL reconstruction, the graft is a circle, so the
diameter of the graft should be within the range from 7.2 to 9.2 mm, the
new ligament will be matched to the original PCL. The question is the
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3.2.5. Distribution of IKDC 2000 objective evaluation score.
Table 3.7: Distribution of IKDC 2000 objective evaluation scores

Pre-operation Final follow up
IKDC 2000 grade No. of No. of
: pa(:ie(r)lt % pa(:ie(r)lt %
Normal 0 0 17 40.5
Nearly normal 0 0 18 42.8
Abnormal 5 11.9 7 16.7
Sever abnormal 37 88.1 0 0

— According to the IKDC 2000 objective evaluation results, there
were 5 abnormal knees (11.9%) and 37 severely abnormal
knees (88.1%) preoperatively. However, knee function
improved significantly after reconstruction, with 17 normal
knees (40.5%), 18 nearly normal knees (42.8%), 7 abnormal
knees (16.7%), and 0 severely abnormal knees (p< .001).

3.2.6. Level of physical activities
Table 3.8: Activity level by IKDC 2000

Activity level Pre-injury | Pre-operation Finalutg)llow
Light (I) 2 (4.8%) 6 (14.3%) 6 (14.3%)
Moderate (IT) 5(11.9%) 17 (40.4%) 8 (19.0%)
Strenuous (11I) 14 13 (31.0%) 13 (31.0%)
(33.3%)
Very strenuous (IV) 21 6 (14.3%) 15 (35.7%)
(50.0%)

— In preinjury activity levels, 35 patients (83.3%) participated
in strenuous and very strenuous activities. At final follow-up,
28 patients (66.7%) were participating in strenuous to very
strenuous activities.

1 Chyp anh dién bam dui va dién bam chay caa DCCS bang
méay anh Canon EOS D70, éng kinh chup macro. Chup
vudng goc voi dién bam cua ddy ching. Anh co duoc duge
chuyén vao may tinh. Ding phan mém ImageJ dé phan tich
va do cac thong sb trén anh co duoc.

I Panh diu dién bam dui va dién bam chay cua BTN va BST
va cua toan bd DCCS, do dién tich cuia BTN, BST va cua
toan b DCCS.

1 Xac dinh tam cua BTN, BST va cta toan bo DCCS béng
cach sir dung hinh elip dong dang. Sau khi danh dau duoc
ranh gi¢i ciia BTN, BST va cia toan bd DCCS, phan mém c6
kha ning Iya chon mét hinh elip twong dong nhat véi hinh
anh dugc danh déu. Tam cia BTN, BST va cua toan b
DCCS duoc dinh nghia 13 tdm cta hinh elip déng dang voi
dién bam dugc phén mém Imagel] lya chon.

I Po KC ngin nhit tir tim ctia dién bam dui caa BTN, BST va
cua toan bd DCCS dén duong Blumenssat va dén bo sun
khop cia LCT xuong dui.

I Po KC ngin nhat tir tim ctia BTN, BST va cia toan bd
DCCS dén bo sun khép sau ngoai cia madm chay trong
(MCT); do KC ngin nhét tir khe khép (mit phang sun khop
MCT) dn tam dién bam chay ciia toan by DCCS va bd sau
dudi dién bam chay DCCS.

2.2. Nghién ctru 1im sang
2.2.1. Péi twong nghién citu

Gom 42 NB (42 khép gbi) duoc chén doén ton thuong DCCS khop
g6i, dugc chi dinh phau thuat ndi soi tao hinh DCCS bing méanh ghép
gan co hamstring tu than bang k¥ thudt tat ca bén trong tai Bénh vién
Viét Dirc trong thoi gian tir thang 11 nim 2014 dén hét thang 11 nam
2016. Thoi gian theo doi sau md tdi thiéu 12 thang, dai nhét 1a 30 thang.
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2.2.1.1. Tiéu chudn lya chon NB:

NB dugc lya chon vao nghién ctru 1a cac NB dugc chén doan ton
thuong DCCS ¢6 hodc khong kém theo ton thuong cta sun chém,
khong kém theo cac tén thuong day chang khac cua khép gbi nhu
DCCT, DCBT, DCBN va cu tric clia goc sau trong, sau ngoai.. ., co
chi dinh mo tao hinh DCCS.

% Chiing t6i chén dodn tén thwong DCCS dwa vio:

I Lam sang: DAu hiéu 16ng gdi rd thé hién ¢ nghiém phap ngin
kéo sau d6 3, dau hiéu Godfrey dwong tinh, nghiém phap co
co tr dau dui duong tinh.

I CHT: C6 diu hiéu tén thuong DCCS hoan toan hodc khong

hoan toan.
% Chiing t6i chi dinh mé tao hinh DCCS khi ton thwong DCCS
kém theo:

1 NB trong d6 tudi tir 18- 50 tudi.

1 L\uqng gia sy di 1éch ra sau cia mam ché,y so vOi xuong dL"li
bang thudc do KT- 2000 c6 gia tri it nhat 10mm so vdi goi
bén lanh.

I Triéu chimg dau va/hodc 16ng khép gbi anh huong dén sinh hoat
cua NB.

1 NB c6 nhu cau van dong thé luc cao.

2.2.1.2. Tiéu chuan logi trie:

' NB < 18 tudi hogc 16n hon 50 tudi.

1 NB ¢6 tén thuong day chéng khac cua khop géi phéi hop:
DCCT, DCBT, DCBN, céu tric goc sau ngoai hoac cAu trac
gbc sau trong.

I NB chua du diéu kién phau thuat: bi teo co nhiéu, han ché
bién do van dong khép gdi sau chan thuong.

I NB khéng dong y tham gia phau thuat, khong duoc theo ddi day
di sau mo.

2.2.2. Phwong phadp nghién ciru:
2.2.2.1. Phirong phdp nghién ciru: Nghién ciru tién ctru can thiép 1am
sang theo doi doc, khong nhom ching.
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3.2.3. Distribution of Lysholm evaluation score
Table 3.5: Lysholm score difference between pre-operation and
post-operation

Lysholm score Pre-operation | Final follow up
Mean + SD 69.3£7.62 89.8 £5.15
Min - Max 51-85 77- 100
Preoperative and postoperative 20.5+9.32
difference
95% confidence interval of 17.6-23.5
preoperative and postoperative
difference

P <0.001

— The mean Lysholm knee score was 69.3 + 7.62 preoperatively
(range, 51-85) versus 89.8 £ 5.15 postoperatively (range, 77-
100), and the difference was statistically significant (p <.001).
3.2.4. Distribution of IKCD 2000 subjective evaluation score
Table 3.6: Distribution of IKDC 2000 subjective evaluation score

IKDC 2000 subjective Pre-operation | Final follow up
Mean + SD 68.3+6.47 90.4+4.84
Min - Max 56.3-79.3 80.5- 100
Preoperative and postoperative 22.1+7.88
difference
95% confidence interval of 19.7-24.6
preoperative and postoperative
difference

p 0.001

— The mean IKDC 2000 subjective score was 68.3 + 6.47
preoperatively (range, 56.3-79.3) versus 904 + 4.84
postoperatively (range, 80.5-100), and the difference was
statistically significant (p <.001).
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2 years (T11/2014- T11/2016) with a follow up at least 12 months, up to
30 months, we obtained the following results:
3.2.1. Demographic characteristics of study population.

— The average age: 31.4 £ 7.18 years old. Male/ female: 37/5.

— Cause of injury: Traffic accident accounted for 59.5%, sport
trauma accounted for 31.0%. Other cause accounted for 9.5%.

— Mean time period from knee injury to surgery was 6.6 = 9.2
months.

— Left knee/ right knee: 32/10.

— There were 33.3% of cases with meniscal lesions, including
14.3% of medial meniscal tear, 7.1% of lateral meniscal tear,
and 11.9% of both meniscal tear.

— There were 11.9% of cases with cartilage lesions.

3.2.2. Posterior translation measured with KT 2000 Arthrometer
Table 3.4: Side to side difference between pre-operation and post-

operation
Side to side difference Pre-operation | Final follow up
Mean + SD 13.0£1.97 mm| 3.0+1.99
mm
Min - Max 10-17mm |0- 7 mm
Preoperative and  postoperative 10.0 £2.49 mm
difference
95%  confidence interval of 9.2-10.8 mm
preoperative and  postoperative
difference
p < 0.0001

— The mean side to side difference was 13.0 £ 1.97 mm
preoperatively (range, 10- 87) versus 3.0 = 1.99 mm
postoperatively (range, 0- 7), and the difference was
statistically significant (p <.0001).
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2.2.2.2. C& mau: C& mau n=42 NB diit DCCS don thuin.
2.2.2.3. Thiét ké nghién ciru:

7
0’0

®
0‘0

7
0’0

Pdnh gid ngueoi bénh trude mé: Péanh gia dic diém chung cta
ngudi bénh trude mo, kham 1am sang cac nghiém phap danh gia
mét vimg khop gbi do ton thwong DCCS (ngin kéo sau,
Godfrey, co co tir dau dui, nhay 16 co 1 chan 3 budc), danh gia
chirc ning khop gdi bang thang diém Lysholm va IKDC 2000,
danh gia di 1éch chay dui bang thudc do KT 2000 Arthrometer.
Mé tao hinh DCCS qua néi soi k thudt tat ca bén trong sir dung
manh ghép gan hamstring ty than.

— Noi soi chan doan xac dinh ton thuong DCCS.

— LAy gin hamstring va chuin bi manh ghép cho tao hinh
DCCS k¥ thuat tit ca bén trong sir dung niit treo Retrobutton
& dau xuong duii va TightRope RT & dau xwong chay.

—  Khoan dwdng hiam dui tir trong ra & vi tri tuong tmg tdm
BTN ctia DCCS. Bao ton cac bo soi ciia ddy chang trén dién
bam dui.

— Khoan duong ham chay bang miii khoan FlipCutter k¥ thuat
tat ca bén trong & vi tri tim cua dién bam chay cua DCCS.
Béo ton céac bo sgi ciia day ching trén dién bam chay.

—  Ludn manh ghép va c¢b dinh méanh ghép trong duong him xuong.

—  Kiém tralai sau mb. Cim mau va lam sach 6 khép. Pong vét mo.

Phuc hoi chike ning sau mé theo mot quy trinh thong nhat.

Panh gid nguoi bénh sau mé: Dénh gia lai 1am sang khop gbi va

chirc ning khép gbi sau md bang thang diém Lysholm va IKDC

2000. Lwong gi4 sy di 1éch chay dui sau md bang thude KT 2000.

Chup CHT kiém tra lai ngau nhién sau mé it nhét 12 thang cho 15
truong hop.

2.2. Xir Iy s6 liéu: xr Iy s6 liéu bang phan mém SPSS 20.0.

2.3. Vén dé dao dirc trong nghién ciru: Tuan thu theo cac quy dinh

vé dao dtc nghién ctru y sinh hoc.
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CHUONG 3: KET QUA NGHIEN CUU

3.1. Nghién ciru mdt s6 chi sb giai phiu ciia DCCS vng dung trong
phau thuét ndi soi tao hinh DCCS.

Qua nghién ctu 21 DCCS ¢ 21 khép gdi cua nguoi Viét truong
thanh trong d¢ tudi tir 18-60 chung toi thu dugc mot s6 két qua sau:
3.1.1. Piic diém chung ciia khép géi dwoe phdu tich:

—  Tylékhdp gdi namy/ nit: 18/3. Ty 18 khép gbi trai/ khép gbi phai: 13/8.
~  85,7% khop g6i c6 day chang D-SC; c6 3 khép gbi c6 ca hai day
chang B-SC, ghiém 14,3% cac tmdng hop; khong cé truong hop
nao c6 day chang B-SC trude don thuan.
3.1.2. Kich thwéc gidi phdu ciia DCCS.
Bing 3.1: Kich thuéc gidgi phidu DCCS
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3.1.4. Anatomical characteristics of tibial footprint of PCL
Table 3.3: Quantitative measurements on tibial insertion of PCL

Anatomical index Mean+ SD Min- Max
ALB footprint (mm?) 84.5+12.52 |68.8—-110.2
PMB footprint (mm?) 47.8+6.20 | 37.0-57.3
Total PCL footprint (mm?) 1323 £16.64 [105.8- 164.8

Shortest distance from articular cartilage
edge of the medial plateau to the center of:

ALB (mm) 85+1.02  6.5-108
PMB (mm) 94+1.11  74-115
PCL (mm) 83+1.1 6.5-10.5

Distance from articular cartilage plane
of the medial plateau to the center of| 9.7£1.73 8.1-12.2
PCL (mm)

Distance from articular cartilage plane
of the medial plateau to the inferior| 13.6+0.96 11.6- 15.5
border of PCL (mm)

Chi s6 gidi phiu Trung binh £ D9 Igch | poo 4o
chuan
Chiéu dai BTN (mm) 35,5+2,78 31,2-38.8
Chiéu dai BST (mm) 32,6 £2,28 30,1- 36,9
DK ngéin nhit (mm) 5,9+0,71 5,0-7,6
DK 16n nhét (mm) 10,0 + 1,39 7,7-12,3
Thiét dién day chiang (mm?) 53,6 + 12,37 30,7- 75,2

— Chiéu dai trung binh cia BTN khi cing la 35,7 + 3,04 mm va
chiéu dai trung binh ctia BST khi cing 13 32,6 + 2,28 mm.

— DCCS c¢6 thiét dién doan gitta ¢6 hinh 6 van vdi DK bé nhét
trung binh 12 5,9 + 0,71 mm va DK 16n nhat trung binh 1a 10,0 +
1,39 mm.

— Thiét dién doan gitra cia DCCS c6 gia tri trung binh 53,6 +
12,37 mm?>.

3.1.2. Gidi phiu di¢n bam dui ciia DCCS.

—  Dién bam dui ciia DCCS trai dai tir vi tri 12h00 dén vi tri 4h00
theo chiéu kim dong hd ddi véi khép gbi phai va dén vi tri 8h00

— The tibial insertion area of ALB and PMB were 84.5 + 12.52
and 47.8 £ 6.20 mm? respectively.
— The shortest distance from articular cartilage edge of the
medial plateau to the center of tibial ALB, PMB, and total
PCL insertion were 8.5 +1.02, 9.4+ 1.11, and 8.3 + 1.1 mm,
respectively.
— The distance from articular cartilage plane of the medial
plateau to the center of tibial PCL insertion was 9.7 £ 1.73
mm and to the inferior border of PCL was 13.6 + 0.96 mm.
3.2. The results of arthroscopic all inside PCL reconstruction
using hamstring tendon autograft.
Study of 42 patient with isolated grade 3 PCL injury were performed
arthroscopic all inside single bundle PCL reconstruction using hamstring
tendon autograft with preserving remnant fibers in Viet Duc hospital for
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3.1.3. Anatomical characteristics of femoral footprint of PCL

The PCL femoral attachment extend in the left knee from 12
o’clock back round to 8 o’clock position and in the right
knee from 12 o’clock to 4 o’clock position. The ALB
femoral attachment extend in the left knee from 12 o’clock
back round to 9.30 o’clock position and in the right knee

13

nguoc chiéu kim dong hd dbi voi khép gbi trai. Dién bam dui cua
BTN trai dai tir vi tri 12h00 dén vi tri 2h30 theo chiéu kim dong
hd dbi voi khép gbi phai va dén vi tri 9h30 ngugce chiéu kim dong
ho dbi véi khop gdi tréi.

Bing 3.2: Kich thwéc gidi phdu dién bam dii ciia DCCS

from 12 o’clock to 2.30 o’clock position.

Table 3. 2: Quantitative measurements on femoral insertion of PCL

Anatomical index Mean+ SD | Min- Max
ALB footprint (mm?) 88.4+16.89 | 60.7- 128.3
PMB footprint (mm?) 43.5+8.83 | 31.8-614
Total. PCL footprint (mm?) 131.9 £23.94 | 95.3-182.0
Shortest distance from the cartilage
edge to the center of:
ALB (mm) 7.0+£0.79 5.1-8.2
PMB (mm) 7.3+£0.95 59-93
Total PCL (mm) 7.8+1.73 5.5-11.1
Distance from Blumenssat line to the
center of:
ALB (mm) 5.5+0091 42-74
PMB (mm) 11.5+1.98 7.8-16.2
Total PCL (mm) 7.6+£1.42 53-11.0

The femoral insertion area of ALB and PMB were 88.4 +
16.89 and 43.5 + 8.83 mm?, respectively.

The distance from Blumensaat line to the center of femoral
ALB, PMB, and total PCL insertion were 5.5 + 091, 11.5 +
1.98, and 7.6 £ 1.42 mm, respectively.

The shortest distance from the edge cartilage to the center of
femoral ALB, PMB, and total PCL insertion were 7.0 £ 0.79,
7.3 £0.95, and 7.8 + 1.73 mm, respectively.

Mean+ SD Min- Max
Dién tich BTN (mm?) 88,4+16,89 | 60,7-128,3
Dién tich BST (mm?) 43,5+8,83 31,8-61,4
Dién tich toan bo DCCS (mm?) 131,9+23,94 | 95,3-182,0
Khoéng cach ngin nhat tir bo sun
khop dén tam:
BTN (mm) 7,0 £0,79 5,1-8,2
BST (mm) 7,3 £0,95 5,9-9.3
Toan by DCCS (mm) 7,8+1,73 5,5-11,1
Khoang cé}ch tr  duong
Blumenssat dén tdm:
BTN (mm) 5,5+0,91 4,2-74
BST (mm) 11,5+ 1,98 7,8-16,2
Toan bo DCCS (mm) 7,6 1,42 5,3-11,0

Dién tich trung binh dién bam dui cua BTN, BST va toan bd
DCCS c¢6 gia tri lan luot 1a 88,4 + 16,89 mm?; 43,5 + 8,83 mm?;
va 131,9 + 23,94 mm’.

KC trung binh tir tam cia BTN, BST va toan bd DCCS dén
duong Blumenssat c6 gia tri lan luot 12 5,5 + 0,91 mm; 11,5 +
1,98 mm va 7,6 + 1,42 mm.

KC ngin nhét tir tim cia BTN, BST va toan by DCCS dén bo
sun khop cia LCT xuong dui co gia tri 1an luot 1a 7,0 £ 0,79
mm; 7,3 £0,95 mm va 7,8 + 1,73 mm.
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3.1.3. Gidi phiu dién bdm chay ciia DCCS
Bing 3.3: Kich thwéc gidi phdu dién bam dii ciia DCCS.

Mean+ SD Min- Max
Dién tich BTN (mm?) 84,5 +£12,52 68,8 -110.2
Dién tich BST (mm?) 47,8 £6,20 37,0-57,3
Dién tich toan b DCCS (mm?) 132,3+16,64 | 105,8-164,8
Khoang cach ngan nhat tir bo sun
khép mam chay trong dén tam:
BTN (mm) 8,5+1,02 6,5-10,8
BST (mm) 94+ 1,11 7,4-11,5
Toan by DCCS (mm) 83+1,1 6,5- 10,5
Khoang cach tir mat phang sun
khép mam chay trong dén tam cia 9,7+1,73 8,1-12,2
toan by DCCS (mm)
Khoang cach tir mat phang sun
khép mam chay trong dén bo sau 13,6 £ 0,96 11,6- 15,5
dudi dién bam chay (mm)

— Dién tich trung binh cta dién bam chay cua BTN va BST c¢6 gia

tri 1an luot 1a 84,5 + 12,52 mm?® va 47,8 + 6,20 mm?>.
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CHAPTER 3: RESULTS

3.1. Anatomical measurement of PCL in Vietnamese adults.
Study of 21 PCLs in 21 knee joints of Vietnamese adults aged 18-

60, we obtained the following results:

3.1.1. Demographic characteristics of study population

— Male/ female knee: 18/3. Left knee/ Right knee: 13/8.

— The average mediolateral distance of femur and tibia were
74.7 £ 411 mm and 71.7 £ 4.19 mm respectively. The
average middle notch width was 16.2 + 1.70 mm.

— The posterior meniscofemoral ligament alone was found in
18 out of 21 specimens (85.7%), both anterior and posterior
meniscofemoral ligament were found in 3 out of 21
specimens (14.3%). There was no specimen that anterior
meniscofemoral ligament alone was found.

3.1.2. Intra- articular PCL anatomical indexes.
Table 3.1: Anatomical characteristics of intra- articular PCL

— KC ngin nhét trung binh tir tim dién bam chay ciia BTN, BST
va clia toan bd DCCS dén bo sun khép cia MCT c6 gia tri lan
Iuotla 8,5+ 1,02 mm, 9,4+ 1,11 mm, va 83 £+ 1,1 mm.

— KC trung binh tir tdm dién bam chay ciia DCCS bo trong MCT c¢6
gia tri 36,6 + 2,14mm, chiém khoang 51% chiéu dai DK lién ngang
mam chay.

— KC trung binh tir mat phing sun khép ciia MCT dén tim dién
bam chay cia DCCS va t6i bo sau dudi dién bam chay cua
DCCS ¢6 gia tri 1an lwot 14 9,7 + 1,73 mm va 13,6 + 0,96 mm.

3.2. Nghién ctru ing dung tao hinh DCCS ky thuit tit ca bén trong

Qua nghién ciru 42 ngudi bénh vi tén thuong DCCS khop gbi duogc

md tao hinh DCCS ndi soi st dung gan ban gan va gan co thon k§ thuét

tit ca bén trong tai Bénh vién Viét Puc trong thoi gian 2 nam (T11/

2014- T11/2016), v6i thoi gian theo ddi tdi thiéu 12 thang, t6i da 30

thang chung t6i thu dwoc mot s két qua sau:

Anatomical index Mean + SD | Min- Max
ALB length (mm) 355+2.78 | 31.2-38.8
PMB length (mm) 32.6+2.28 | 30.1-36.9
Smallest diameter of middle third (mm) 5.9+0.71 5.0-7.6
Biggest diameter of middle third (mm) 10.0£1.39 | 7.7-12.3
Cross- sectional area of middle third (mm?) | 53.6 £ 12.37 | 30.7- 75.2

— ALB and PMB length were 35.5 + 2.78 and 32.6 + 2.28 mm,

respectively.

— The smallest and the biggest diameter of middle third of the
PCL were 5.9 + 0.71 and 10.0 + 1.39 mm, respectively.
— The cross-sectional area of middle third of the PCL was 53.6

+12.37 mm?>.
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2.2.2.3: Process of study

% Preoperative assessment: demographic characteristics of
study population, physical examination of knee instability
due to PCL injury (posterior drawer test, posterior sag test,
quadriceps active test, one leg hop test), knee function by
Lysholm score and IKDC 2000 score and side to side
difference by KT 2000.

« Process of arthroscopic all inside single bundle PCL
reconstruction using hamstring tendon autograft with
preserving remnant fibers.

— Arthroscopic diagnosis of PCL injury.

— Hamstring harvest and graft preparation for all inside PCL
reconstruction using Retrobutton for femoral end and
TightRope for tibial end of graft.

— Femoral tunnel was drilled at center of femoral AL bundle
footprint with inside out technique with remnant fibers
preservation.

— Tibial tunnel was drilled at center of tibial PCL footprint
using FlipCutter with all inside technique with remnant fibers
preservation.

— Qraft passage and graft fixation.

— Final examination. Keep bleeding. Wound closure.

X3

S

Postoperative physiotherapy under unified process.

X3

S

Postoperative assessment: clinical assessment of knee
instability and knee function. MRI was taken at least 12
months after surgery for 15 cases.

2.3. Statistic data analysis: data are analysed on SPSS 20.0 software.
2.4. Ethics in medical research: This study has followed the ethical
approval for medical research.
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3.2.1. Dac diém chung ciia doi twong nghién cuu.

Tudi trung binh ciia NB tén thwong DCCS 1a 31,4 + 7,18 tudi.
Ty 1¢ nam/ nir 1a 37/5.

Tén thuong DCCS do tai nan giao thong chiém 59,5%, do chan
thuong choi thé thao chiém 31,0%. Cac nguyén nhan khac
chiém 9,5%.

Thoi gian trung binh tir khi bi chén thwong khép gbi cho dén luc
duge md 13 6,6 + 9,2 thang.

Ty 1& bi ton thwong chén trai/ ton thuong chan phai 1a 32/10.

C6 33,3% cac truong hop c6 kém theo ton thwong sun chém
trong d6 14,3% cac truong hop ton thwong SCT, 7,1% cac
truong hop tén thuong sun chém ngoai va 11,9% cac truong hop
t6n thuong ca hai sun chém.

C6 11,9% céc trudng hop ton thuong DCCS ¢ kém theo ton
thuong sun khop géi phéi hop.

3.2.2. Ddc diém cua di léch ra sau ciia mdam chay so voi xwong dui

Bing 3.4: Thay doi di léch chay dii trwée mé va sau mo (n=42)

Lan theo doi
cuoi

Do di léch Trude md

Trung binh + D§ léch chuin

13,0£1,97mm | 3,0£1,99mm

Bién d6 giao dong 10- 17 mm 0-7mm
Chénh léch trudec md va sau md 10,0 +£2,49 mm
Khoang tin ?ay 95% (‘:ﬁa chénh 9,2- 10,8 mm
1éch trudec mo va sau mod

p <0,0001

C6 su cai thién rd rét vé do chénh 1éch ra sau cua xuong dui so véi
xwong chay cua khop gbi bén tén thuong so voi khép gdi bén lanh
& thoi diém truée md va ¢ 1an theo ddi cubi cing sau md véi do
chénh 1éch giita trudc md va sau md trung binh 13 10,0 + 2,49mm,
khodng tin ciy 95% cta chénh léch trudc mo va sau md giao dong
trong khoang 9,2- 10,8mm va gia tri p< 0,0001.
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3.2.3. Chikc ning khép goi dinh gid theo diém Lysholm va Gilquist.

Bing 3.5: Piém Lysholm va Gilquist truéc mé va sau mo (n=42)

Piém Lysholm va Gilquist Truéc md | Lan theo ddi cudi
Trung binh + Do 16ch chuén 69,3 + 7,62 89,8+ 5,15
Bién d¢ giao dong 51-85 77- 100
Chénh léch sau md va truéc md 20,5+9,32
Khoang tiq cay 95% cf}a chénh 17,6- 23,5
Iéch sau mo va trudc mo

p < 0,001

—  C6 su cai thién rd rét vé diém Lysholm va Gilquist ciia khop gbi
bén ton thuong & thoi diém trude md va ¢ lan theo doi cudi cling
sau mo voi do chénh 1&ch gitra trudc md va sau md trung binh la
20,5 £ 9,32, khoang tin cdy 95% cuia chénh 1&ch trudc mé va sau
md giao dong trong khoang 17,6- 23,5 va gia tri p< 0,001.

3.2.4. Chikc néiing khép goi chii quan NB ddnh gid theo IKDC 2000.
Bing 3.6: Chikc niing khép goi theo chii quan NB dinh gid theo
IKDC 2000 truéc mé va sau mé (n=42)

Diém IKDC chil quan Truéc md | Lan theo ddi cubi
Trung binh + D 1éch chuin 68,3 + 6,47 90,4 + 4,84
Bién d6 giao dong 56,3-79,3 80,5- 100
Chénh léch sau md va trudc mod 22,1+7,88
Khoang tin cay 95% cua 19,7-24,6
chénh 1éch sau md va trudc md

p 0,001

—  C6 sy cai thién 13 rét vé diém IKDC chii quan ciia NB cua khép gbi
bén ton thuong & thoi diém trude md va & 1an theo ddi cubi ciing sau
md véi do chénh 1éch gilra trudc mb va sau md trung binh 14 22,1 +
7,88, khoang tin cy 95% ciia chénh léch trudc md va sau md giao
dong trong khoang 19,7 — 24,6 va gia tri p<0,001.
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2.2. Clinical trial study.
2.2.1. Research subjects:

42 patients (42 knee joints) were diagnosed isolated grade 3 PCL
injury, had indicated arthroscopic all inside PCL reconstruction using
hamstring tendon autograft in Viet Duc Hospital from November
2014 to November 2016. The follow up period of time after surgery
was 12 to 30 months.
2.2.1.1. Include criteria

Patients were diagnosed grade 3 PCL injury with or without
meniscal tear and without other knee ligament tear such as ACL
collateral ligaments, PLC...

*» Criteria for diagnosis of grade 3 PCL injury:

— Physical examination: Grade 3 of anterior drawer test,

positive Godfrey’s test and positive quadriceps active test.

— MRI: Signs of PCL rupture.

« Criteria for PCL reconstruction:

— Patients were 18-50 years old.

— Side to side difference with KT 2000 more than 10 mm.

— Khnee pain or/ and instability affected patient daily activities.

— Patient with high level of physical activity requirement.
2.2.1.2. Exclude criteria

— Patients were less than 18 or more than 50 years old.
— Patients with combined PCL injury with ACL, collateral
ligaments, PLC...
— Patients with quadriceps muscle atrophy or sever limitation
knee range of motion.
— Patient disagree to participate study or loss of follow up
2.2.2. Methods
2.2.2.1. Study methods: prospective clinical trials.
2.2.2.2: Sampling: satisfactory



were removed from the bone and the insertion footprint was
marked with ink pen.

Femoral and tibial specimens and mid-substance area PCL
were photographed with a measurement scale using a Canon
EOS 70D with macro lens. All the images were
perpendicular to the area of ligament insertion. The images
were loaded into a personal computer. The measurement and
analysis were performed using ImageJ software.

To define the center of the native ALB, PMB and total PCL
insertion footprint on femur and tibia, the entire morphed
ALB, PMB and total PCL footprint were analysed and best-
fit ellipses applied using ImageJ software. The center of
these ellipses were defined the center of ALB, PLB and total
PCL insertion footprint.

Anatomical measurement were performed on the femoral and
tibial insertions of ALB, PMB and total PCL.

At the femoral site, the distance from the notch roof of the
femoral condyle and the shortest distance from the edge of
the articular cartilage to the center of the ALB, PMB and
PCL were measured. The measure from center of the ALB,
PMB and PCL were perpendicular to the Blumensaat line
and articular cartilage edge. The area of each femoral
insertion footprint was calculated.

At the tibial site, the insertions of ALB, PMB, and PCL were
measured on the posterior plan of the tibia. The area of each
tibial insertion footprint was calculated. The shortest distance
from articular cartilage edge of the medial plateau to the center
of ALB, PMB and total PCL were measured. The distance from
articular cartilage plane of the medial plateau to the center of
total PCL insertion footprint and to the inferior border of total
PCL insertion footprint were measured.
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3.2.5. Chikc néing khop goi khdch quan danh gid theo IKDC 2000.
Bing 3.7: Chikc ning khop goi khdch quan danh gid theo thang
diém IKDC 2000 truée mé va sau mé (n=42)

Phan loai IKDC Trude md Sau md
2000 S5NB | Ty16% | S65NB | Tylé %
Binh thuong 0 0 17 40,5
Gan binh thuong 0 0 18 42,8
Bét thudong 5 11,9 7 16,7
Rét bat thuong 37 88,1 0 0

— C6 su cai thién ro rét vé diém IKDC khach quan cua NB cua
khop gbi bén ton thwong ¢ thoi diém sau md ¢ 1an theo ddi cudi
cling so véi thoi diém truée md véi gia tri p< 0,001 (Fisher’s
exact test- ghép nhom binh thudng va gan binh thuong, bat
thudng va rat bt thudng)

3.2.7. Pdnh gid hoat djng chirc ning khép goi.

Bdng 3.9: Danh gia hoat dong thé lwc ciia NB trudc mé va sau mé
dwa vao thang diém IKDC 2000 (n=42)

Murc d6 hoat dong ’Truérc Trude md Lan ;the(,) doi
chan thuong cuoi cung
Nhe (1) 2 (4,8%) 6 (14,3%) 6 (14,3%)
Trung binh (II) 5(11,9%) | 17(40,4%) | 8(19,0%)
Géng stc (11 14 (333%) | 13 (31,0%) | 13 (31,0%)
Rét gang sirc (IV) | 21 (50,0%) | 6(14,3%) | 15 (35,7%)

— Hoat dong thé luc 6 mirc gang stic va rat gang suc cua NB ¢ thoi
diém trudc chan thuong, trude mo va lan theo doi cudi cung sau

mb c6 gia tri lan luot 13 83,3%, 44,3% va 66,7%.

— Hoat dong thé lyc & mirc nhe va trung binh cia NB ¢ thoi diém
trude chan thuong, trudc md va lan theo ddi cudi cing sau mod
c6 gia tri lan lugt 14 16,7%, 54,7% va 33,3%.
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CHUONG 4: BAN LUAN

4.1. Nghién ciru mot s chi sb giﬁi phiu ciia DCCS & nguoi Viét
trlro'ng thanh ung dung trong phiu thuit ndi soi tao hinh DCCS

Dlem ni bat nhét cua nghlen ctru giai phau 1a dugc thyc hién trén
khép gdi ctia nguoi tré tudi, d tudi tir 18-60, nén dic diém giai phiu
ctia DCCS dwoc mb ta c6 nhimng nét trong dong voi nhirg ddi twong
duoc tao hinh DCCS trén l1am sang nén tinh ng dung cao. Ching t6i
khong di sau ban luan vé nhiing kich thudc giai phau cia DCCS cua
ngudi Viét ma chung t6i ban luén sau vé tinh mg dung ciia cac chi s6
giai phau ciia DCCS trong phau thuat tao hinh DCCS.

Hiéu biét vé chidu dai cia DCCS 1a rét quan trong trong phiu thuat
tao hinh DCCS. Biét dugc chiéu dai cia DCCS chung ta s& udc luong
duoc phan manh ghép ndm trong khép tir d6 ¢6 nhitng tinh toan phu
hop dé chuén bi manh ghép dugc t6t nhat, dic biét trong k¥ thuét tao
hinh DCCS tit ca bén trong. Chung t6i img dung phiu thuat tao hinh
DCCS mét bo ki thuat tit ca bén trong nén chung t6i Iya chon chiéu
dai BTN 1am co s¢ dé tinh toan cho viéc chuan bi manh ghép. Voi
chiéu dai trung binh cua BTN khoang 35mm, phan ddy ching nim
trong dudng ham xuong mdi dau it nhit 15mm thi manh ghép cho
DCCS trong nghién ciru ciia chiing t6i c¢6 chiéu dai ti thiéu 1a 65mm.
Pé tang kich thudc ciia manh ghép trong dudng him xwong, ching ta
¢6 thé chii dong ting chiéu dai cia manh ghép mot cach phu hop.

Dién tich dién bam dui va dién bam chay cia DCCS rdng hon gap
2,5 14n so v&i thiét dién doan gitra cua DCCS. Bén canh do6, dién bam
ctia DCCS khong bam tap trung ma trai trén mot dién rong. Piéu nay
cho thay, trong phau thuat tao hinh DCCS s& rat khé hay néi chinh
xac hon 1a khong thé tao hinh dwgc DCCS vé véi nguyén ban cuia nd.
V6i k§ thuat tao hinh DCCS mét bo, chung t6i phuc héi DCCS gan
gidng véi BTN ctia DCCS nguyén thity nhit. Theo nghién ciru cua
chung t6i, thiét dién DCCS doan giita ciia day chang cé gia tri trung
binh 13 53,6 + 12,37 mm? Néu st dung cong thirc tinh dién tich hinh
tron 1a S= 7. R? (S 12 dién tich hinh tron, R 1a ban kinh ctia hinh tron
va s6 m= 3, 14), ching ta c6 thé tinh dugc gia tri R trung binh 1a
4,1mm, giao dong 3,6- 4,6 mm. V&i cach chuan bi manh ghép trong
tao hinh DCCS, DK cta manh ghép 1a BK cua hinh tron nén véi cach

— No condition of knee pathology or knee trauma.

— The cadavers were stored at condition of -30 degree of Celsius
and thawed to 18 degree of Celsius when doing surgery.

2.1.1.4. Exclude criteria for cadaveric knee.
— The cadavers were less than 16 or more than 60 years old.
— The cadavers were preserved by other preserving technique.
2.1.2. Methods.
2.1.2.1. Study methods: descriptive anatomical study
2.1.2.2. Study population: satisfactory.
2.1.2.3. Process of surgery and measurement of anatomical PCL indexes.

— The specimens had been only used to study anatomy of PLC.
After removing nearby soft tissues and surrounding
structures, the knee joint was isolated by cutting the femur
and tibia. The proximal tibia was cut at 3 cm below the
articular surface. The distal femur was cut including
intercondylar notch.

— All tissues except PCL were removed from each knee. The
intercondylar portion of the femur was cut between the
femoral insertion of ACL and PCL. The synovial covering of
the PCL was carefully removed.

— The 2 bundles of the PCL were identified according to their
tension and fibre orientations at differing knee flexion angles.
The PCL was marked to divide into an anterolateral bundle
(ALB) and posteromedial bundle (PMB) with small soft wire.

— The tight intra-articular length of ALB was measured at 90
degrees of knee flexion. The tight intra-articular length of
PMB was measured in extended knee.

— The smallest and biggest diameter of the middle PCL were
measured.

— The PCL was divided into ALB and PMB to the insertion
footprint on the femur and tibia. The two bundles of PCL



CHAPTER 2: MATERIALS AND METHODS

In order to carry out this thesis, we conduct research on two
different subjects with different research methods. For objective 1,
the subjects were adult knees. For objective 2, the subjects were
patients with isolated grade 3 of PCL injury. Anatomical research is
conducted prior to clinical research and is the basis for clinical trials.
2.1. Anatomical study
2.1.1. Research subjects

We studied twenty one articulated knees. Eight knees from 4
cadavers were dissected in Anatomy Department of University of
Medicine and Pharmacy in Ho Chi Minh city. Thirteen knees from
above knee amputation specimens were dissected in Anatomic
Pathology, Cytological Pathology and Forensic Medicine Department
in Viet Duc University Hospital from 01/09/2014 to 01/09/2015.
2.1.1.1. Include criteria for amputated knee

— Lower limb amputation above femoral supracondyle.

— Patients were amputated between the ages of 16 to 60 with

no history of knee surgery.

— The bone structures of the knee is not broken, deformed or

abnormality.

— The amputated knee was preserved in low temperature and

underwent surgery for less than 24 hours after amputation.
2.1.1.2. Exclude criteria for amputated knee.

— Patient were amputated less than 16 or more than 60 years old.

— Patient with chronic knee disease such as chronic arthritis,

rheumatoid arthritis. ..

— Patient with congenital abnormality of lower limb or lower

limb neuropathic disease such as paralysis, poliomyelitis...
2.1.1.3. Include criteria for cadaveric knee

— The cadavers were between 16 to 60 years old.
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suy luan cua chiing t6i, DK ciia manh ghép nam trong gi6i han tir 7,2
mm dén 9,2 mm thi chung ta s€ dugc mdt day chéng moi ¢6 DK doan
gitra twong xtmg voi DCCS ban dau. Mot cau hoi dit ra 1a, liéu kich
thudc ciia manh ghép 16n hon thi s& tao dugc ddy ching méi chic
khoe hon? Theo chiing t6i didu d6 khong hin dung béi kich thudce
ctia manh ghép trong tao hinh DCCS can phai c6 sy phu hop twong
dbi voi cac cdu trac giai phdu cua khop gdi. Mot trong nhitng yéu tb
dugc nhiéu phau thuat vién quan tim d6 chinh 1 d6 rong ctia khoang
gian 10i cau xuong dui. Po rong cua khoang gian 16i cau xuong dui
trong nghién ctru cua chung t61 1a 16,2 = 1,70 mm. Trong khoang
gian 16i cdu xuwong dui c6 chira DCCT, DCCS va day ching D-SC,
néu manh ghép DCCS c¢6 kich thudc qué 16n s& dan dén sy chén ép
ctia manh ghép véi cac ciu trac khac va sy ma sat cua cac céu triic
giai phau vao thanh xuong ciia khoang gian 16i ciu xuong dui lam
t6n thuong cac thanh phan chira trong do.

Do dién bam cua DCCS trai trén mot dién rat rong nén vigc xac
dinh vi tri khoan duong him dui va duong him chay phu hop nhét
v6i giai phau DCCS nguyén thuy khong phai 1a vin dé dé dang.
Trong nghién ctru nay, dé xac dinh tdm cta dién bam cua DCCS va
cac b cdu thanh chang toi dd st dung nhimg méc xwong dé dang
quan sat nhat trong noi soi khép gbi dé mé ta vi tri tim dién bam dui
va chay ciia DCCS. Déi v6i dién bam dui, hai mdc giai phau duoc
chung t6i lya chon chinh 1a khoang cach ngdn nhat tir tim dién bam
dui dén mai cua khoang gian 16i cdu xuwong dui (duong Blumensaat)
va dén bo sun khop. Di véi dién bam chay, hai mdc giai phau duoc
chung t6i lya chon chinh 1a khoang cach ngdn nhat tir tim dién bam
chay dén bo sun khép MCT va khoang cach tir mat phiang sun khép
MCT dén tdm dién bam chay DCCS va dén bd sau dudi dién bam
chay DCCS. Trong tao hinh DCCS mét bo, ching t61 phuc hdi lai
dién bam dui cua DCCS ¢ vi tri cia BTN con dién bam chay cua
DCCS ¢6 xu huéng ndm giira tdm dién bam cia toan bd DCCS. Vi
dién bam cia DCCS rdng hon rat nhiéu so véi duong ham can khoan
nén viée bao ton di tich nguyén thuy ciia DCCS 1a can thiét dé giir lai
nhitng bo sgi con lai cia DCCS, cac thu thé cam nhan than kinh cling
nhu cac nguén mach nuéi nhim tao thuan loi cho lién manh ghép.
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Theo nghién ciru giai phau cua chiing t6i, giai phau dién bam dui
ctia BTN trai dai tir vi tri 12 gio dén vi tri 9 gid 30 nguoc chidu kim
ddng ho dbi voi khép gdi trai va dén vi tri 2 gio 30 theo chiéu kim
ddng ho ddi v6i khép gbi phai. Tam dién bam dui cia BTN nam & vi
tri khoang 11 gio dbi véi khép gbi trai va 1 gio dbi voi khop gbi phai
nén dinh vi khoan duong ham dui duoc dat phu hop véi vi tri tam cia
dién bam dui cua BTN. Bén canh d6 su hiéu biét vé khoang cach tir
tam dién bam dui BTN dén duong Blumensaat va dén bo sun khép s&
giup phau thuat vién dinh vi chinh xac vi tri cin khoan. Két hop ba
yéu té trén giup phiu thuat vién xac dinh vi tri chinh xac khoan
duong him dui.

Tam dién bam chay cia DCCS khong nam trén mit phang sun
khép nén dé danh gia chinh xac vi tri can khoan dudng ham chay
chung t6i ¢ mo ta khoang cach tir mat phing sun khop MCT dén vi
tri tim dién bam chay ciia DCCS va dén bo sau dudi cia dién bam
chay ciia DCCS. Theo két qua nghién ctru giai phau ching t6i nhan
thiy, sau khi phau tich dién bam chay ctia DCCS, phau thuat vién can
quan sat dé dinh vi vi tri can khoan dudng ham chay cua DCCS cho
phu hop véi giai phau dién bam chay nguyén thity va vi tri can khoan
nam dudi mat phang sun khép khoang 9,7+1,73 mm nhung khong
dugc vugt qua bo sau cua dién bam chay cia DCCS nguyén thuy,
nghia la khong vugt qua 13,6 + 0,96 mm.

Mot budc rat quan trong trong phau thuat tao h1nh DCCS d6 1a ¢b
dinh méanh ghép. Vi BTN cing nhit & tu thé gap gbi 90 do nén tu thé
thich hop nhat dé c6 dinh manh ghép trong tao hinh BTN cta DCCS la
tu thé gip gbi 90 d6. Trong ludn 4n nay, ching t6i tao hinh DCCS k¥
thuat mot bo, c6 xu hudng phuc hdi lai BTN ctiia DCCS nén tu thé ¢b
dinh méanh ghép trong phau thuat tao hinh DCCS k¥ thuat mot bé 1a tu
thé gap gbi 90 do.

4.2. Nghién ctru img dung tao hinh DCCS k§ thuét tit ca bén trong.

Chung t6i tién hanh tao hinh DCCS duoc chi dinh cho nhiing
trudng hop ton thwong DCCS d6 3 ¢o tridu ching & nguoi tré tudi co
nhu cau hoat dong thé lyc cao. Trong nghién ctru nay chung toi thuc
hién tao hinh DCCS 1 b6 bang k¥ thudt tit ca bén trong sir dung manh
ghép gan hamstring tu than bao ton toan bd cac bo soi ciia diy chang.
Pay 1a mot k¥ thuat kha méi trong chuyén nganh. Theo hiéu biét cia

— Inside- out technique: The tibial tunnel is drilled from
outside to inside knee and the femoral tunel is drilled from
inside to outside knee.

— All- inside technique: This technique require FlipCutter.
Both femoral and tibial tunnel are drilled retrograde.

1.3.3.2. Tibial inlay PCL reconstruction.

In 1991, Berg E.E published a new technique for PCL
reconstruction: tibial inlay technique. Initially, this technique was
performed open surgery to fix tibial end of PCL. Later on, with the
advancement of surgical instrument and graft fixation devices, this
surgery can performed totally arthroscopically. In order to perform
tibial inlay technique, the graft must have at least on bone block, so
patellar tendon or Achilles tendon allograft should be used in
common. The basic different of this technique versus trantibial tunnel
technique is that instead of having to drill a tunnel though tibial
plateau, the surgeon simply create a tibial socket, put graft into the
socket and fix the graft with proper fixation devices.
1.3.3.3. PCL reconstruction technique based on anatomical structures

— Single bundle PCL reconstruction.

— Double bundle PCL reconstruction.
1.3.3.4. PCL reconstruction technique based on fixation devices

— PCL reconstruction using interfere screw.

— PCL reconstruction using hanging button.

— PCL reconstruction using other fixation devices.
1.3.3.5. PCL reconstruction technique based on the graft

— PCL reconstruction using autograft.

— PCL reconstruction using allograft.

— PCL reconstruction using synthesis graft.



1.2.3.2. Posterior drawer stress knee X-rays.

There are many different techniques for posterior drawer stress knee
X-rays in which two preferred techniques are often used by radiograph
technician are posterior stress knee with kneeling posture or with Telos
devices. In these X-rays, doctor can estimate posterior translation of tibia
comparing with femoral condyle caused by PCL injuries.
1.2.3.3. Magnetic resonance imaging

Magnetic resonance imaging has high sensitive and specific in
detecting PCL injuries (nearly 100% in acute PCL injury) and other
knee ligament injuries.

1.3. Treatment of PCL injury.
1.3.1. Conservative treatment.

Non-operative treatment is indicate for cases of grade 1 and grade
2 of isolated PCL injury. Conservative treatment of stage 3 isolated
PCL injury is still controversial, normally for older patient without
high physical activities requirement.

1.3.2. PCL reconstruction.

PCL reconstruction is indication for cases of stage 3 isolated PCL
injury with posterior translation at least 10 mm in young adults with high
physical activities requirement and grade 2 of combined PCL injury.
1.3.3. Methods of PCL reconstruction
1.3.3.1. Transtibial PCL reconstruction.

The most striking feature of this technique is tibial tunnel is
drilled though the tibial plateau. The femoral tunnel is relatively
uniform among these techniques. To perform transtibial PCL
reconstruction, there are many different ways to create tibial and
femoral tunnel. The basis for classifying these techniques is based on
tunnel drill, how to insert graft into the tunnel as well as how to fix
graft inside tunnel.

— Outside- in technique: Both tibial and femoral tunnel are
drilled from outside to inside knee.
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chiing t6i, da c6 mot sb cong bd ky thuat chir chua cé nhiu cong trinh
nghién ctru vé hidu qua cua phau thuat. Bé danh gia hidu qua cua phau
thuat, ching t61 danh gia trén cac phuong dien chirc ning khép gbi
theo chi quan ngudi bénh, chic ning khép gbi danh gid khach quan
qua thdm kham cua thay thudc, cai thién di 1ech chay dui sau mo va
murc do hoat dong thé luc cua nguoi bénh sau md.

Pé danh gia chire nang khop gdi theo chii quan ciia NB chiing toi
str dung thang diém Lysholm va thang diém IKDC 2000 theo chii quan
NB. Theo bang 3.5 va bang 3.6 ching t6i nhan thiy c6 sy cai thién mot
cach c6 y nghia thong ké chirc nang khép gbi danh gia theo chi quan
NB & ca thang diém Lysholm va IKDC 2000.

Bdng 4.1: Diém Lysholm trung binh cia mot Y nghién ciru tao
hinh DCCS véi dwong hiam xuyén chay ky thudt mét bé

Sé Thoi gian Piém ijsh'olm va
Nghién ciru | NB . Gilquist p
theo doi " 2 2
() Truée mé | Sau mod
Chan va cs 20 3-5 ndm 63£10 9349 <0,005
Chen va cs 57 >4 nam | 54,3£11,34 | 91,4+7,43 | <0,01
Norbakhsh 52 >3 ndm 59£10 90+7 < 0,05
Livacs 15 2,4 ndm 71 85 <0,01
Seon va cs 21 | 12,1 thang 55,5 91,3 <0,01
Mariani vacs| 24 | 32 thang 56£12 94+8 <0,001
Wu va cs 22 5 nam 67+9 89+10 |<0,009
Chung t6i 42 69,3 +7,62 |89,8 +5,15(<0,001

Theo bang 4.1, phau thuat tao hinh DCCS mot bé cai thién dang
ké chirc cang khdp gbi sau md cua NB danh gia theo thang diém
Lysholm mét cach co y nghia théng ké. Piém Lysholm trung binh
sau md trong nghién ctru ciia chung t6i 1a 89,8 + 5,15 ciing twong tu
cac nghién ctru ciia cac tac gia khac, va ching toi ciing nhan thiy co
sy cai thién mot cach co ¥ nghia thdng ké diém trung binh Lysholm
sau md so v6i trude md giéng nhu cac nghién ciru khac.
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Bdng 4.2: Phin logi IKDC sau mé ciia mgt so6 nghién ciru tao hinh
DCCS voi dwong ham xuyén chay ky thudt mot bo

Nghién ciru S6 NB | Thoi gian Phin loai IKDC
(n) | theodsi| A | B C D
Chan va cs 20 3-5 nam 17 (85,0%) 2 1
Chen va cs 57 > 4 nam 42 (73,7%) 8 2

Norbakhsh 52 >3ndm | 42 (80,8%) 10
Livacs 15 2,4 nam 11 (73,3%) 3 |1

Seon va cs 21 [12,1 thang| 19 (90,5%) 2
Mariani va cs 24 32 thang | 19 (79,2%) 3 | 2

Wu va cs 22 Snam | 18 (81,8%) 4
Chuing t6i 42 35 (83,3%) 7 10

Theo bang 4.3, phau thuat tao hinh DCCS k¥ thuat mot bo dem lai
chirc ning khép gbi kha quan cho NB véi ty 1& NB c6 phan loai
IKDC sau md & mirc binh thudng va gan nhu binh thudng giao dong
trong khoang 73- 90%. Trong nghién clru cua chung t6i ty 1€ nguoi
bénh c6 phén loai IKDC sau md & lan theo ddi cudi cing & mirc binh
thuong va gan binh thuong dat 83,3%, ciing twong ty nhu nhimg
nghién ctru khac.

Bdng 4.3: Ddanh gid di Iéch ra sau ciia mam chay so voi xwong dui
S6 Dung cu A Di 1éch chay dui
Nghién ciru | NB lu’(;’ng gi.ﬁi (I}lm) ] p
(n) * Truwéc mo | Sau mo

Chan va cs 20 | KT 1000 12434 3,8+£2,5 | <0,007
Chen va cs 57 | KT 1000 | 11,69+2,01 | 3,45+2,04 | <0,001
Norbakhsh 52 | KT 1000 12439 3,8£2,3 | <0,005
Seon va cs 21 Telos 12,3+£2,1 3,7#2,1 | <0,01
Mariani vacs| 24 | KT 2000 | 8,38+1,95 |4,084+2,09 #
Wu va cs 22 | KT 1000 11£2,6 3,5£2,7 | <0,006
Chung t6i 42 | KT 2000 | 13,0£1,97 | 3,0+1,99 | <0,001

Theo bang 4.3, phau thuat tao hinh DCCS mét bo cai thién duoc
chénh 1éch di léch ra sau ciia mam chay so voi xwong dui & bén gbi
phiu thuat so v6i khép gdi lanh & thoi diém theo ddi cudi cung sau
mo so voi trudée md. Chénh 1éch di 1éch ra sau cia mam chay so voi

attachment moves anteriorly and also upwards away from the tibial
plateau and so the PM fibres then become tight again. Thus, in deep
knee flexion the PM fibre bundle is both tight and well aligned to
withstand tibial posterior draw.

1.2. Diagnosis of PCL injury

1.2.1. Mechanism of PCL injury

The most common mechanism of PCL injury is that a posteriorly
directed force on a flexed knee, especially in motor accident, may
cause PCL injury. A fall onto a flexed knee with the foot in plantar
flexion and the tibial tubercle striking the ground first, directing a
posterior force to the proximal tibia, may result in injury to the PCL.
Hyperextension alone may lead to an avulsion injury of the PCL
from the origin. This kind of injury may be amenable to repair. An
anterior force to the anterior tibia in a hyperextended knee with the
foot planted results in combined injury to the knee ligaments along
with knee dislocation.

1.2.2. Clinical presentation

Physical examination for posterior knee instability caused by PCL
injury include posterior drawer test, posterior sag test (Godfrey’s
test), and quadriceps active test.

Assessment for meniscal damage or other ligamentous injury
including ACL, collateral ligament, posterolateral structures,
posteromedial structures... should routinely be performed.

1.2.3. Imaging diagnostics
1.2.3.1. Radiography

Knee X- rays are indicate for all of knee injuries. In acute PCL
injuries, radiographs usually are negative and bony avulsions may be
evident. In chronic PCL injuries, radiographs may demonstrate signs

of arthrosis.



CHAPTER I: LITERATURE REVIEW

1.1. Anatomy and biomechanics of PCL

PCL and ACL are intra-articular and extra-synovial ligament of
the knee. The PCL averages in length between 32 and 38 mm and
has a cross-sectional area at its mid-substance of 31.2 mm2, which is
about 1.5 times larger than the ACL. The femoral and tibial insertion
sites are about 3 times larger than the cross-sectional area at the mid-
substance level of the ligament. The tensile strength of the PCL has
varied across multiple investigators from 739 to 1627 N. The PCL is
bigger and stronger than ACL.

The fibre anatomy of the PCL can be divided into two main fibre
bundles: AL and PM. The split between the two bundles has been
created by dissection; this is an artificial division and not a natural
phenomenon. This division between the two bundles is based on their
different tightening and slackening behaviour during knee flexion
and extension. There is some overlapping of the bundles from
anterior to posterior. The AL bundle is considerably larger in cross-
sectional area and strength than the PM bundle. The AL fibre bundle
is slack in the extended knee. When the knee flexes, this fibre bundle
becomes tight and also takes a steeper angle away from the tibial
plateau. In deep knee flexion the AL fibre bundle rests against the
roof of the femoral intercondylar notch. Its steep orientation means
that it is now less efficient at withstanding tibial posterior draw. The
PM bundle is tight and aligned in a proximal—distal direction in the
extended knee. Thus, it is not aligned to withstand tibial posterior
draw, but appears to resist hyperextension. The PM fibres slacken
when the knee starts to flex. In mid-flexion the PM fibres pass
between the medial side wall of the notch and the AL fibre bundle of
the PCL, where they are slack. In deep flexion the PM fibre

23

xuong dui bén gbi tén thuong DCCS so voi bén gbi lanh sau md
trong nghién curu cua ching t6i 1a 3,0 + 1,99 mm, ciing tuong tu nhu
nhiéu tac gia khac va ching toi ciing ghi nhan ¢ sy céi thién c6 ¥
nghia thong ké ctia chénh 1éch di 1éch ra sau cia mam chay so véi
xuwong dui sau md so véi trude md gidng nhu cac tac gia khac. Mot
didu d& dang nhén thiy qua bang 4.3 13, khong mot nghién ciru nao
trong s cac nghién ciru tao hinh DCCS k§ thuat mot bo cai thién hoan
toan duoc di léch ra sau ciia mam chay so voi xuong dui nhu bén gbi
lanh. Van con c6 mét su di 1éch nhét dinh ra sau cua xuong chay so
voi xwong dili ma mot sb tac gia goi 1a sy 1ong gbi ton du sau md.

Phau thuat tao hinh DCCS dem lai chirc niang khép gdi kha quan
cho NB. Trong nghién ctru cua ching t6i, hoat dong thé luc & mic
gang stc va rat gang stc cua NB sau md ¢ 14an theo ddi cudi cing dat
66,7%, cao hon nhiéu so vai thoi diém truée md (44,3%) va gan dat
dugc mirc trude chan thuong (83,3%). Cac con sd nay ciia Chen va
cs 1an luot 13 58%, 30,8% va 71%. Dé danh gia mirc d6 hoat dong thé
luc ctia NB, theo chiing t6i can c6 thém thoi gian theo ddi sau mo.

KET LUAN

Qua nghién ciru “Nghién ciru ung dung phiu thuat ndi soi tao
hinh DCCS k¥ thuat tt ca bén trong” ching t6i thu dugc nhimg két
luan sau:

1. Mét s chi s6 giai phiu ciia DCCS & ngudi Viét trwéng thanh
rng dung trong phiu thuit ndi soi tao hinh DCCS:

—  Vé kich thuéc ciia DCCS: Chiéu dai trung binh ciia BTN va
BTS ¢ trang thai cang lan luot 14 35,5 + 2,78 mm va 32,6 +
2,28 mm. Than DCCS c¢6 thiét dién doan gitrala 53,6 £ 12,37
mm’, DK bé nhat va DK 16n nhat lan luot 1a 5,9 + 0,7Imm
va 10,0 £ 1,39 mm.

— Dién bam dui cua DCCS: Dién tich dién bam dui cia BTN
va BST co gia tri lan luot 1a 88,4 + 16,89 mm? va 43,5 + 8,83
mm* KC tir tim cua BTN, BST va ciia DCCS dén duong
Blumenssat c6 gia tri lan Iuot1a 5,5+ 0,91 mm; 11,5+ 1,98
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mm va 7,6 + 1,42 mm. KC ngin nhét tir tim caa BTN, BST
va ctia DCCS dén bd sun khép c6 gid tri lan luot 1a 7,0 +
0,79 mm; 7,3 £0,95 mm va 7,8 £ 1,73 mm.

— Dién bam chay cua DCCS: Dién tich dién bam chay cua
BTN va BST c6 gi4 tri 1an luot 1a 84,5 + 12,52 mm> 47,8 +
6,20 mm’. KC ngén nhat tir tim dién bam chay cia BTN,
BST va cia toan by DCCS dén bo sun khép MCT c6 gid tri
lan luot 14 8,5 + 1,02 mm, 9,4 = 1,11 mm, va 8,3 + 1,1 mm.
KC tir tim dién bam chay cia DCCS dén bo trong MCT
chiém khoang 51% chiéu dai PK ngang mam chay. KC tir
mit phang sun khép MCT dén tam dién bam chay DCCS va
bo sau dudi dign bam chay cua DCCS c6 gia tri 13,6 + 0,96
mm va 9,7 £ 1,73 mm.

2. Phiu thuit ndi soi tao hinh DCCS sir dung manh ghép gan
hamstring tw thian k§ thuit tit ca bén trong thu dwoc mot sb
két qua sau:

—  Piém Lysholm va Gilquist cai thién r& rét v6i diém trung
binh & 14n theo ddi cubi cung sau mb 1a 89,8 + 5,15 so voi
diém trung binh trudc md 14 69,3 + 7,62.

—  Piém IKDC 2000 chu quan cai thién rd rét voi diém trung
binh ¢ 1an theo d&i cudi cing sau md 1a 90,4 + 4,84 so véi
diém trung binh trudc md 14 68,3 + 6,47.

—  Phan loai IKDC 2000 khach quan d4nh gia sau mé & 1an theo
doi cudi cung co ty 1¢ 83,3% la binh thuong va gin binh
thuong, 16,7% 1 bat thuong so véi ty 18 100% la bt thuong
va rat bat thuong trudc mo.

— Cai thién d6 chénh 1€ch ra sau ctia xwong chay so véi xuong
dui ciia khép gdi bén ton thuong so véi khép gbi bén lanh
v6i do chénh 1éch trung binh & 14n theo ddi cudi cing sau md
1a 3,0 £ 1,99 mm so véi d chénh trung binh trudc md 13,0 +
1,97 mm.

—  Tét ca cac trudong hop déu lién méanh ghép trén phim CHT.

developed. With the development of surgical instrument for knee
arthroscopy, fixed implantation devices, the inheritance and
promotion of the achievements of ACL reconstruction, arthroscopic
all inside PCL reconstruction technique was born and initially
applied on clinical practice. However, this is a new technique that
requires the surgeon to have a better understanding of PCL anatomy
and surgical technique. In the developed countries, anatomical and
biomechanical studies of the PCL is the basis for PCL reconstruction.
In Vietnam, there are a few studies on PCL anatomy. Vietnamese
orthopaedic surgeon are still performing PCL reconstruction base on
the anatomical understanding of PCL published in the literature and
clinical experience. The dissertation was designed to address the
practical needs of clinical practice.

NEW CONTRIBUTIONS FROM THESIS

— To provide numerical anatomical measurement of the
Vietnamese PCL applied in PCL reconstruction.

— To introduce all inside single bundle PCL reconstruction
using hamstring tendon autograft with preserving remnant
fibers.

— From the early successes of all inside single bundle PCL
reconstruction using hamstring tendon autograft with
preserving remnant fibers, the technique provide the new
direction in PCL reconstruction, as a reference source for
comparison with other surgical methods.

THESIS OUTLINE

The dissertation covers 133 pages, including: preamble (2 pages),
literature review (37 pages), materials and method (29 pages),
outcomes (30 pages), discussion (32 pages), conclusion (2 pages),
recommendation (1 page). It consists of 46 tables, 16 charts, 60
figures. There are 127 references in Vietnamese and English.



BACKGROUND

Posterior cruciate ligament (PCL) injuries are less common than
anterior cruciate ligament (ACL) injuries. Shelbourne et al. reviewed
the literature and reported that PCL lesions account for
approximately 1-44% of all acute knee injuries in athletes. For more
than 30 years, PCL biomechanical and anatomical studies have
helped orthopedic surgeons have a better understanding of the PCL
and its role. PCL reconstruction is offered for severe isolated PCL
injuries or PCL lesions accompanied by damage to other structures of
the knee joint. However, PCL reconstruction is not a simple surgery
and the results are not as dramatic as the ACL. Base on the success of
all inside ACL reconstruction, arthroscopic all inside PCL
reconstruction has been established. To understand the anatomical
features of PCL in Vietnamese adults, applied in the treatment of
PCL injuries for the Vietnamese people to achieve the highest
effective treatment, we conducted the research topic " Study on
application of arthroscopic all- inside posterior cruciate ligament "for
two purposes:

1. To study the anatomical numerical measurement of posterior
cruciate ligament applied in arthroscopic posterior cruciate
ligament reconstruction.

2. To evaluation the results of arthroscopic all inside posterior
cruciate ligament reconstruction using hamstring tendon
autograft.

URGENT NATURE OF THE THESIS

There are two basic technique of PCL reconstruction: transtibial
tunnel technique and tibial inlay technique. On the basis of these tow
technique, many variants of PCL reconstruction methods have

1.
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DANH MUC CAC CONG TRINH NGHIEN CUU

CUA TAC GIA PA CONG BO LIEN QUAN PEN LUAN AN

Db Vin Minh, Ngo Vin Toan (2017). Giai phau tmg dung cua
day ching chéo sau ¢ ngudi Viét Nam trudng thanh. Tap chi y
hoc thuec hanh, s6 10 (1060) - 2017, tr. 43- 44,

P4 Vin Minh, Ngb Vin Toan (2017). DPanh gia két qua phau
thuat ndi soi tao hinh day chang chéo sau bang gin co chan
ngdng k¥ thuat tat ca bén trong. Tap chi y hoc thure hanh, s6 10
(1060) - 2017, tr.180- 182.

DS Vian Minh, Ngé Van Toan (2017). Arthroscopic all inside
single bundle posterior cruciate ligament reconstruction using
hamstring tendon autograft with preserving remnant fibers. 7ap
chi chan thwong chinh hinh Viét Nam (Journal of the Vietnam
Orthopaedic Association), s6 ddc biét - 2017, tr. 218- 224.



MINISTRY OF EDUCATION & TRAINING  MINISTRY OF HEALTH
HA NOI MEDICAL UNIVERSITY

DO VAN MINH

STUDY ON APPLICATION
OF ARTHROSCOPIC ALL INSIDE POSTERIOR
CRUCIATE LIGAMENT RECONSTRUCTION

Speciality : Orthopeadic and reconstructive plastic surgery
Code 62720129

MEDICAL DOCTORAL THESIS ABSTRACT

HA NOI - 2018

27

THESIS COMPLETED IN:
HA NOI MEDICAL UNIVERSITY

Supervisor: Assoc. Prof. Ngo Van Toan, MD, PhD

Reviewer 1: Assoc. Prof. Tran Dinh Chien, MD, PhD

Reviewer 2: Assoc. Prof. Nguyen Manh Khanh, MD, PhD

Reviewer 3: Assoc. Prof. Luu Hong Hai, MD, PhD

Thesis will be defended at Univeristy level Doctoral thesis

assessment committee in Ha Noi Medical University

Thesis can be found out in:
— National library of Viet Nam
— Ha Noi Medical University library



