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Introduction

Abstract

Background: Evaluating the treatment results of Anterior Cruciate
Ligament (ACL) reconstruction with the all-inside technique using the
TightRope system.

Patients and methods: It was a longitudinal descriptive study to investigate
56 patients who underwent ACL reconstruction with an all-inside technique
using the Tight-Rope system in Viet Duc University Hospital between June
2019 and March 2020.

Result: 82% of patients were men, and mainly of working age. The primary
cause of ACL injury was a sports injury. Six months after surgery, the
outcomes were excellent. The patient's knee joint range of motion and stability
(evaluated by the Lachman and Pivot-Shift test) has improved significantly.
Conclusions: Arthrosopic ACL reconstruction with all-inside technique
using TightRope system leads to significant improvement in range of motion
of patient's knee joint. The result of this study helps surgeons choose more
options for management of ACL injury.

Patients and methods

An ACL injury is one of the most common
injuries in the knee, often due to sport, household,
or traffic accidents [1].ACL reconstruction has been
developing markedly with different techniques. One
of them is the All-Inside technique with TightRope
system, which has many benefits: maintaining the
knee's stability, restoring the knee's function, and
demonstrating good results; however, there are still
debates on this type of technique 2 - 4. Therefore,
we carried out this research to evaluate the efficacy
of the method which has been used in Viet Duc

University Hospital.

Patients:

56 patients underwent single bungle ACL
reconstruction with all-inside technique using
TightRope in Viet Duc University Hospital between
June 2019 and March 2020.

Research method:

A longitudinal descriptive study.

Criteria:

Inclusion criteria: Patients were diagnosed with
an ACL injury and indicated for ACL reconstruction.

Exclusion criteria: The patient was injured
by other ligaments such as PCL, MCL, LCL, and
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menisci tear or prior fracture and joint surface lesion.

Technique:

Patient' s got spinal epidural before surgery.
Knees were in 90-degree flexion. A tourniquet
was placed on the thigh. Lateral side and medial
side incision of the knee to confirm the injury of
the ligament. Harvesting the hamstring tendons to
reconstruct the anterior cruciate ligament.

Debride the joint thoroughly, drill two tunnels
in the lateral femur condyle and the tibia [5].
The graft was inserted in the joint through the
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anteromedial port. The upper end of the graft with
TightRope was pulled through the femur condyle
tunnel with a stay suture loop, and the TightRope
was then secured to the femur condyle. The lower
end was dragged through the tibial tunnel with a
stay suture tied with TightRope hankered to the
tibia. Knee was then put in 30-degree flexion to
tighten the two TightRope further.

Incisions were closed and wrapped the knee with
a tensor bandage.

Tourniquet was deflated.

Fig 1. Drill femoral condyle tunnel (left) and tibial tunnel (right)

Research variations:

Demographic values: age, gender, mechanisms
of injury, time of injury.

Clinical aspects, Lachman, pivot-shift test.

MRI and arthroscopy results.

6-month follow-up Lachman, pivot-shift test.

Results

Clinical, demographic aspects of ACL injury

Mean age: 29,5 + 6,8 with the majority of the
patients between 21 - 40 years old (85,7%). Men
accounted for 82%. The leading cause of injury
is sport trauma (60%), while 55% of the injuries
happened in the left leg. The mean duration from
injury to surgery was 4,3 months. 55,4% had pain
from everyday activities, which made them go to see

doctors early. All of the patients had a sign of knee
instability (Tab 1). 67,9% had third-degree knee
instability. All patients had grade 2 or 3 Pivot-shift
test, and grade 3 was slightly higher accounted for
55,4%. All patients had positive anterior drawer tests.

Table 1. Research subject characteristics

Characteristics  Classification N %
17 -20 5 8,9
Age 21-30 25 44,6
31-40 23 411
Male 46 82
Gender
Female 10 18
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Traffic accident 10 17,9
Mechanisms of =, \cehold accident 12 21,4
injury

Sport trauma 34 60,7

< 3 months 29 51,8
Duration from 5 _ 45 months 22 39,3
injury to surgery

> 12 months 5 8,9

Pain fi d
Clinical sign ain from everyday — gg 100

activities

94,6% of the patients had complete ACL tear,
the other 3 had partial tear. There was no significant
difference between MRI result and arthroscopic
result (p > 0.05). (Table 2)

Table 2. MRI and arthroscopic result

Result n =56 (%)
Condylarend 25 44.6
MR Complete  Central 17 30,4
tear
Qomplete 10 17.9
dissolve
Partial 4 7.1
Complete tear 53 94,6
Endoscopy
Partial 3 54
Results

Surgery time mainly was between 40 - 50 minutes.
Mean graft length was 6,0 = 0,1 cm. 1 month post-
op, all patients still had mild knee swollen and can
flex the knee more than 90 degree. At 3 month post-
op, none had swollen knee, impinged movement, or
infection in the joint or the harvest site. After six
months, all patients had improved Lachman test
result: 52 were negative (92,9), the rest was grade
I. For Pivot - shift test, 94,6% of the patients were

negative, and the rest was grade 1.
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Table 3. 6 month post-operative result

Test Grade N %
Negative 52 92,9
Lachman test
Grade 1 4 71
Negative 53 94,6
Pivot shift test
Grade 1 3 54
Discussion

In our research, the mean age was 29,5 + 6,8,
majority of the patients was in the highly active 21
- 40 y/o group (85,7%), a most common cause of
injury was sport-related (60,7%), which were similar
to other authors [4], [6], [7]. The left knee was more
prone to damage (55%) which were similar to other
authors [8], [9]. In our opinion, the reason was that the
non-dominant leg bore more weight while had worse
reflexes. The mean duration from injury to surgery
was 4,3 months. 51,8% of the patients were treated
during the first three months, consistent with other
studies [8], [10]. 67,9% of the patients had grade 3
Lachman test, 55,4% had grade 3 Pivot-shift test, the
anterior drawer was tested positive in all patients,
our results were in line with other domestic studies
8,11. We also agreed that the Lachman test was more
sensitive than the anterior drawer test [12].

For MRI, 52 (92,9%) patients were diagnosed with
a complete ACL tear, and the other 4 had a partial tear.
Patients were indicated for endoscopic reconstruction
of the ACL due to signs of knee instability combined
with MRI The further

assessment confirmed 96,4% had a complete tear

results. intra-operative
and the partial rest tear. One case had an entire post-
exterior ligament bundle, and in another case, the
remnant still resembled the ACL; however, the strains
had degenerated and had no function.

The mean operative time was 42,5 + 6,9 minutes.
Surgery time was inconsistent in research due to
different reconstructive methods such as one or two
bundles, autograft or allograft, menisci repair. Mean
graft diameter was 8,1 + 0,5 mm, in which most of
the patients had graft equal or more excellent than
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7,5 mm; only one female patient sustained a partial
tear had a 7 mm graft. The mean graft length was
60 =+ 1mm; in the research of Nguyen Manh Khanh
[11], graft length was 60,3 + 0,5 mm, while in Tang
Ha Nam Anh’s study [4], it was 67 £+ 2,04 mm. Graft
length is an essential factor, and the graft must be
long enough to ensure bone—tendon fixation while
maintaining its tightness.

At 6-month follow-up, the Lachman test was
negative in 52 patients; 4 was grade I; for the Pivot
shift test, 94,6% was negative, while the rest was grade
I. The number showed that all patients had very high
knee stability post-op, similar to another study [7], [13].

Discussion on All-Inside ACL reconstruction
using TightRope

The tendon graft:

When using the gracilis tendon combine the 4"
semi-tendon, the diameter of the new ligament is
always more extensive than the upper and lower
screw or screw block technique. But this technique
requires sutures through all tendons to ensure that
the tendons are always taut, the ligaments are not
overstretched after regeneration.

Fixation:

The TightRope secures the graft in the tunnel
therefore the graft does not need to be long enough
to pull out of the tunnel. It also maintains the
tightness of the graft while screws have a tendency
of loosening the graft.

Drilling:

With All-Inside ACL reconstruction, we do not
need to drill through the bone. Therefore, there is
minor damage, which also ensure graft tightness.

Conclusions

ACL reconstruction with an All-Inside technique
restores good knee stability and ROM
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[V 4 2 LN

Danh gia két qua diéu tri téi tao day chang chéo trudc theo phuong phap tét ca bén trong...

Panh gia két qua diéu tri tai tao day chiang chéo truéc theo

2

phuong phap tat ca bén trong st dung Tightrope hai dau tai

Bénh vién Hu nghi Viét Duc

Vi Trusng Thinh', Nguy&n Xuan Thuy', Nguyén Trung Kién', L& D6 Dat?

1. Bénh vién Hiiu nghi Viét Dlc, 2. Bénh vién Pa khoa tinh Thanh Héa

Tu khoa:
Noi soi khdp géi, tai tao day chang
chéo trudc, tat ca bén trong.

Dia chi lién hé:
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Bénh vién Hidu nghi Viét Buc

40 Trang Thi, Hang Béng, Hoan
Kiém, Ha Noi

Dién thoai: 0945 318 369

Email: drtruongthinhctch@gmail.
com

Ngay nhan bai: 08/2/2021
Ngay duyét: 24/5/2021
Ngay chép nhén ding:

Tom tat

Muc tiéu: Nghién citu danh gid k&t qua diéu tri cda phiu thuat tii tao diy
chiing chéo truéc (DCCT) theo ki thuat tai tao "all inside" (tat cd bén trong)
st dung Tightrope (TGR) hai dau.

D61 tugng va phuong phdp nghién ciiu: Nghién cttu mo ta ti€n cttu trén 56
ngudi bénh (NB) phiu thuat ndi soi tdi tao DCCT vdi k§ thuat tat cd bén
trong st dung Tightrope hai diu tai bénh vién Hitu Nghi Viét Pic tif thing
6 nim 2019 d&n thdng 3 nam 2020.

Két qud: NB chii y&u 1a nam gidi (82%), trong dd tudi lao dong, nguyén
nhan chii y&€u do tai nan thé thao. K&t qua sau md 6 thang rit tot, NB cii
thién bién do van dong va d virng ctia khép gdi rd rét qua danh gia bing
dau hiéu Lachman va nghiém phap Pivot-shift.

K&t lugn: Noi soi tai tao DCCT bing ky thuat "tat ci bén trong" st dung
TGR hai diu dat k&t qua cao vé su phuc hdi bién dd van dong khdp goi clia
NB sau md, gitip cho phiu thuat vién c6 thém lya chon vé phuong phép
phiu thuat trong diéu tri tdi tao DCCT.

bit van dé

T&n thuong DCCT 14 mdt trong nhitng chin thuong
day chiang khép gdi hay gip nhat. Nguyén nhan chi
yé&u 1a do tai nan trong cic hoat dong thé thao, tai nan
sinh hoat, tai nan giao thong. Phiu thuat tdi tao day
chiing chéo trudc qua ndi soi dd c6 su phat trién manh,
dugc ting dung phd bi€n véi nhiéu ki thuat khéc nhau.
Trong d6 ki thuat tdi tao DCCT "all inside" (tit cd bén
trong) st dung Tightrope hai diu 1a phuong phép c6
nhiéu vu diém, gitip goi dat dudc dd vitng cao, phuc
hdi t8t chifc nang cta khép, két qua phuc hoi dat tdt,

nhung bén canh d6 van con nhiéu y ki€n trdi chiéu vé

phuong phap nay. Vi vy, chiing t6i ti€n hanh nghién
cfu nham déanh gié hiéu qua clia phuong phap nay tai
Bénh vién Htu nghi Viét Biec.

Déi tuong va phuong phap nghién cuu

Pdi tugng, thoi gian va dia di€ém nghién ciu:
56 NB phau thuat ndi soi tdi tao DCCT mdot b6 ky
thuat tit ca bén trong st dung Tightrope hai diu tai
bénh vién Hitu Nghi Viét Buc tir thing 6 nam 2019
dén thang 3 ndm 2020.

Phuong phap nghién ciu: Nghién citu mo ta

ti€n ciu.
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Tiéu chuén lua chon:

Tiéu chudn lya chon: cic NB dugc chan dodn x4c
dinh t6n thuong DCCT khdp gdi khong c6 tdn thuong
sun chém kém theo, khong c6 ton thuong cic day
chiing khic va c6 chi dinh phiu thuit téi tao DCCT.

Tiéu chudn logi trit: tdn thuong cdc day chiing
khac nhu: day chiing chéo sau, day chiing bén trong,
day chiing bén ngoai; ton thuong diy chiing chéo
truée c6 cdc tén thudng xuong viing khdp gdi hodc
tdn thuong mat sun khép trudc dé; tdn thuong sun
chém keém theo.

Ki thuit:

Gay té tdy song, gbi gdp 90°. Garo hdi § gdc dui.
Vao g6i bing 2 dudng truSc ngoai va trudc trong.

Vi Trudng Thinh va céng su

Rit dung cu dé 14y gan Hamstring.

Lam sach. Khoan dudng him xuong duii va
dudng hAm xuong chay. Pua manh ghép vao khép
g6i bing cdng trude trong. Pua mot diu minh ghép
vao dudng him xuong dui bing chi chd, kéo méinh
kim loai vong treo TGR thodt ra khdi dudng him va
ndm sat vé xuong dui. Kéo dau con lai clia manh
ghép vao dudng hAim xuong chay bing chi chd khi
d6 vong treo TGR va manh ghép cling vao dudng
him xuong chay, diu vong treo TGR dugc kéo ra

khéi dudng him nim ngoai khép phia vé xuong
chay. Gip goi 30 do, c6 dinh hai TGR bing céch
kéo hai dau chi ctia TGR.

Théo garo, bing chun, nep goi.

Hinh 1. Khoan dudng hdm xuong dui (hinh a) va xudng chay (hinh b)

Bié€n s6 nghién ciu:

Thong tin chung: Tudi, gidi, cd ch€ chan thuong,
thdi gian chan thuong.

Pic di€ém l1am sang, k& qud nghiém phdp
Lachman, Pivot-shift.

Pic di€m tdn thuong trén MRI va ndi soi.

K&t qud nghiém phap Lachman, Pivot-shift sau
mé 6 thing.

Két qua

Pic di€m lam sang cia nhém ddi tugng
nghién citu
Tudi trung binh: 29,5 + 6,8, chii y&u 21 - 40 tudi

(chi€m 85,7%). Hau hé&t 12 nam (82%). Nguyén nhan
cht y&u Ia tai nan thé thao (60%). 55% t6n thuong
chan trdi. Thdi gian trung binh tir khi chin thuong
dé&n phiu thuat 1a 4,3 thang. Truc phiu thuat, 56
NB dau khi hoat dong manh va trong sinh hoat hang
ngdy. S6 NB dau trong sinh hoat hang ngay chi€m
55,4%, chi y&u gip & nhém NB dén sém. 100%
déu c6 trieu chiing 18ng khép gdi tru6c mS (bang
1). 67,9% NB 16ng gdi do 3. 100% trudng hdp c6
nghi€ém phap Pivot-shift dd 2 va do 3, trong d6 do 3
chi€m ty 1& cao hon véi 55,4%. 100% trudng hgp ¢

k&t qua nghiém phap ngin kéo trudc am tinh.
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Bang 1. Dac diém cla nhom déi tugng nghién cuiu

Danh gia két qua diéu tri téi tao day chang chéo trudc theo phuong phap tét ca bén trong...

Bang 2. Hinh &nh tén thuong day chéng chéo trudc qua MRI va

ndi soi

Pic diém Phan loai N %
17 - 20 5 8,9
Nhém tudi 21-30 25 44,6
31-40 23 41,1
Nam 46 82
Gigi
NG 10 18
Tai nan giao théng 10 17,9
Ca ché chan Tai nan sinh hoat 12 21,4
thuang
Tai nan thé thao 34 60,7
< 3 thang 29 51,8
Thdi gian tu khi tai
nan dén khi phdu 3 - 12 thang 22 39,3
thuat
> 12 thang 5 8,9
R Pau khi hoat dong,
L4 T 1
am sang sinh hoat 56 00
D62 18 32,1
Nghiép phap '
Lach
achman P63 38 67,9
D62 25 44,6
Nghiém phap |
Pivot-shi
ivot-shift P63 31 55.4

Pic di€ém hinh 4nh MRI va ndi soi ctia nhém
doi tugng nghién cifu

Trén MRI: 52 trudng hgp (92,9%) c6 hinh dnh
dit hoan toan DCCT,trong d6: ddt hoan toan tai vi
tri 16i cAu chi€m 44,6%, ty 1&¢ NB ditt ban phan dat
7,1%. K&t qua ndi soi cho thdy hiu hét NB trong
nghién cttu ¢6 t6n thuong dit hoan toan DCCT véi
ty 1& 94,6%. Chi c6 3 trén tdng s6 56 NB (chi€m
5,4%) ¢6 hinh 4nh ddt ban phﬁn DCCT trén ndi
soi. Khong c6 su khic biét vé chdn dodn hinh 4dnh
t6n thuong DCCT trén MRI va trong ndi soi véi p
> 0,05 (bang 1).

Tansé Tylé

Hinh anh tén thuong (n=56) (%)
= 0

Dt tai vi tri 16i cu 25 44,6
but
. hoan  Dut tai vi trithan DCCT 17 30,4
Trén .
MRI toan
Tiéu hoan toan DCCT 10 17,9
DUt ban phén 4 71
. but hoan toan 53 94,6
Noi
SOi .
but ban phan 3 54

K&t qua diéu tri

Thoi gian phiu thuat tr 40 d&€n 50 phit chi€m
ty 1é cao nhét. Chiéu dai trung binh ctia manh ghép
gin co thon va cd ban gan 1a: 6,0 £ 0,1 cm. Sau phiu
thuat 1 thang, 100% BN déu con sung né g&i nhe va
c6 két qua van dong dugc khép gbi hon 90 do. Sau
phiu thuat 3 thang, khong c6 NB sung né goi, han
ch€& van dong khép gdi hay bi nhiém tring khép goi
hoidc vi tri 14y gin. Sau phiu thuat 6 thing, tit cd
déu cai thién: vé d&u hiéu Lachman: nghiém phap
Lachman am tinh: hon 90% (52/56 BN); Lachman
dd 1: 7.1%. D6i vé6i két qua nghiém phédp Pivot-
shift: 56 NB chuyén tir dd 2 va do 3 trudc phiu thuat
thanh am tinh (94,6%) ho#c do 1 sau phiu thuat.

Bang 3. Két qua sau md 6 thang cla déi tugng nghién ctiu

DPic diém Phan loai N %
Am tinh 52 92,9
Nghiém phap Lachman
Do 1 4 7,1
Am tinh 53 94.6
Nghiém phap Pivot shift
Do 1 3 54

Ban luan

Trong nghién cifu nay, tudi trung binh 12 29,5 +

6,8 tudi, trong d6 chi€m nhiéu nhat 1a Ita tré tudi,

Tap chi Phau thuat ndi soi va Noi soi Viét Nam (2021) S6 2 - Tap 11; 45 - 49 47
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hoat dong nhiéu 21 - 40 (chi€m 85,7%), nguyén
nhin chin thuong chd y&u 12 do tai nan thé thao
(60,7%), twong ty nhu mot s6 tac gia khac [5], [1],
[2]. Chan trdi bi tdn thuong nhiéu hon chi€m 55%,
twong dudng nhu cac tic gid khac [2]. Theo ching
t6i, diéu nay lién quan dén chan khong thuin cla
NB do Ia chin tru nén chiu lyc tic dong nhiéu hon
va phdn xa ciing kém hon. Trung binh cia thdi gian
tl khi chén thuong dé€n khi phiu thuit 1a 4,3 thing,
trong d6 51,8% dugc phiu thuat trong 3 thing dau,
con sd nay tuong ty nhu v6i nghién cttu khac [2],
[4]. Nghiém phap Lachman do 3 chi€m da s6 67,9%,
nghiém phdp Pivot-shift do 3 chi€m 55,4% va diu
hiéu ngin kéo duong tinh & tdt cd NB. K&t qua nay
cling tuong ty nhu cic tdc gid trong nudc [5], [2].
Chiing t6i thong nhit v6i nhan dinh vé do nhay cla
test Lachman cao hon so vdi test ngan kéo trudce [6].

V& t6n thuong DCCT trén MRI va ndi soi chan
doan: Khi chup MRI ¢6 52 NB chi€m 92,9% dugc
chin dodn dit hoan toan DCCT, c¢6 4 NB chi€ém
7,1% chin doén dit ban phan DCCT. Qua ndi soi
chiing t6i thdy vé t&n thuong DCCT c6 96,4% dit
hoan toan, ca dit ban phin chi€m 3,6%. Cdc trudng
hgp nay dugc chi dinh phiu thut vi ¢6 cdc diu hiéu
khép khong vitng trén [Am sang. Khi ndi soi khép c6
mot trudng hop con mot phin cia bé sau ngoai, mot
trudng hgp con hinh thdi cia DCCT nhung cic sdi
colagel thodi héa, mat chifc ning.

Thai gian phau thuat trung binh 12 42,5 + 6,9 phiit.
Thdi gian phau thuat rit khic nhau giita cac nghién
cttu do céc tic gia thuc hién ky thudt khac nhau phu
thudc vao mot bé hay hai bd, gan tu than hay gan
ddng loai va cich x& trf ton thuong sun chém kém
theo. Pudng kinh trung binh ciia manh ghép 1a 8,1 +
0,5 mm, chi ¢c6 1 NB nit dit ban phan DCCT chiing
t01 st dung manh ghép c6 dudng kinh 7 mm, con lai
tat ca cac BN khac manh ghép déu tir 7,5 mm trd I1én.
Chiéu dai trung binh ctia manh ghép 1a 60 + 1 mm,
clia Nguyén Manh Khénh [5] 12 60,3 + 0,5 mm, clia
tac gid Tang Ha Nam Anh [7] 12 67 £ 2,04 mm. Chiéu
dai gan rat quan trong, ngin qua sé khong ddm béo
chiéu dai manh ghép; dai qua ménh ghép sé bi chiing.

K&t qua sau phiu thuat 6 thing: nghiém phép

Vi Trudng Thinh va céng su

Lachman c¢6 52 trudng hgp am tinh, 4 trudng hdp
duong tinh do 1; nghiém phap Pivot Shift: 53 truGng
hdp am tinh chi€m ty 1& 94,6%, 3 trudng hgp duong
tinh do 1. Nhu vay, do vitng khép gbi sau phiu thuat
rat cao, tuong duong véi cdc nghién cifu cla céc tac
gia trong va ngoai nudc [3], [5].

Ban vé k¥ thuat tat cA bén trong c6 st dung TGR
hai dau:

Vé manh ghép gan: Khi st dung gan co thon va
gin cd ban gan chap 4 thi dudng kinh clia day ching
mdi ludn 16n hon k§ thudt trén treo dudi vis hodc vis
chen hai dau. Nhung ky thut ndy doi hdi phai khau
qua tit cd cdc 16p gan d€ dam bdo gan ludn cing,
day chiing khong bi phan cing phin triing clia sau
khi tai tao.

Vé phuong tién ¢ dinh manh ghép: Uu diém
chinh 1a ¢§ dinh dAu manh ghép xuong dui va xuong
chay bing vong treo Tightrope c¢6 thé thay ddi dugc
chiéu dai vi vdy ménh ghép gan chi cin ddm bdo dudc
chiéu dai cin thiét trong dudng hAm ma khong cin
phai dd dai d€ qua dudng him ra phia ngoai. Ngoai
ra vong treo Tightrope con ¢6 uu diém 1am cho minh
ghép 1udn ciing, vit chdt thi lam cho ménh ghép c6 xu
hudéng triing vi hudng ¢ dinh vao trong khép.

V& ki thuat khoan dudng him: Pudng him
dugc khoan tir trong khép ra (inside out) vdi chiéu
dai vira dd nén khong can kich thuéc gan qué dai,
tir d6 chi cin khoan dd chiéu dai dudng him, khdng
cAn phai khoan hét chiéu dai xuong, do vay han ch&
dugc sy pha hly xuong ctia NB, ddng thdi cho phép
linh hoat d€ chon d6 dai cda manh ghép nim trong

xuong va ddm bdo day ching mdi ludn cing.

Két luan

PhAu thuat ndi soi tdi tao DCCT bang phudng
phép "tit cd bén trong" sit dung TGR hai dau dat két
qué cao vé sy phuc hdi bién doi van dong khép goi

2
cua NB sau mo.
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